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Papua New Guinea

A description of the crops,
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What is this book about?

Papua New Guinea has a beautiful range of plants that can be used for food. lttigestil
that many of these have not been written about properly. Many of the highly nutritious edible
greens are simply called OkumuO and in many places are not highly regardedhe3ftgriants are
grown throughout the tropics and are of worldwide importance. But because they lackeamam
English they also often don't have one in Tok Pisin and few books discuss them.

This book is going to talk about growing food in Papua New Guinea. Not everybody in the
country grows and eats the same foods. Neither do they grow them or use them in ¢heaam
Many of the more traditional food plants have lots of different names in differeit Fles
languages. It is hoped the drawings and descriptions will be enough to help you to woHeout t
plant that is being described. Scientists give every plant a name in the bagmdge. This is
included so that we can know exactly which plant is being talked about. This naysetlstasame
whatever country or whatever language is being used. So these names look hard bu tresy ar
useful. Sometimes Tok Pisin or Tok Ples names are included.

Most of the food plants people grow and use are very good food plants. They are something
about which people should be proud. They are something about which we all should take b specia
interest.

This book is dedicated to those who still seek to fulfil whdt
God asked in Genesis 2:15.

"The LORD God took the man
and put him in the Garden of Eden
to work it and take care of it."
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Banana

Sdentific name: Musa sp. (A&/or B genome)
Bananas

Most areas of Papua New Guinea have bananas. Some people have them as their r
staple food while in other areas they are just a snack food. There is a venatamget of variation
within the bananaarieties in Papua New Guinea. It is important to understand something abo
these types of bananas.

Within some of these groups, Papua New Guinea has more varieties than any other coul
in the world. Within the banana group of plants there are sdweild ones. In Bougainville the
rainforest has many wild inedible bananas. But this article is about the maup gf edible kinds
of bananas.

The banana story

Although this story of the history of bananas is a little complicated it is impbtiecause it
is most likely that all these kinds of bananas probably originally developed in PapuasNmea.
It is also important for banana growers to recognise some of the important difésrestween the
groups.

Originally there were small traditiohdananas like some of the edible kinds but the fruit
were full of seeds. One of these became a parent of present bananas and byssiseepsesented
by AA meaning both its sets of chromosomes came from an original fléunsg acuminatgSyn.
Musa barksi)). This plant occurs as a wild seeded plant in many areas along the northafoas
mainland Papua New Guinea. This plant when it is without seeds gives an impodaptajriocal
edible bananas called diploids. Varieties in the Gazelle with name&dikiau, gulum, pitu, gorop
and katual belong to this group. But another wild seeded parent is also another pasemteobf
the present bananas. This plant is called OBBO by scientists, becausadt $ets bf chromosomes
from an original plant Musabalbisiang. This plant occurs in the Gazelle Peninsula and is called
Okaoko. A similar banana plant in the Gazelle Peninsula is called Auko and dilale eultivated
banana without seeds.

The wild seeded AA banana The wild seeded BB banana

As well as both the wild seeded parents ahbnas occurring in Papua New Guinea, they also occul
as nonseeded edible bananas.



So the start of the banana story is that these two wild seeded parents haeé.cross

A banana fruit full of seeds

But another thing can occur with bananas and this is where they develop more than two sets
of chromosomes (the threads that contain the messages that control breeds dimg)or&o there
can also be plants represented as:

AAA
AAB
ABB
AAAA
AABB
ABBB

Occasionally plants can cross with some of the other wild bananas in Papu&bieea
(Musa schizocarpgand give ones such as AS which is called Kalakala variety in Morobe district
ABBS.

So the picture of the main group of bananas in Papua New Guilaeis to look something
like this: (Using Tolai variety names)



Diploids AA eg Mami, kekiau, gulum, gorop etc.
BB eg Auko.
Triploids AAA eg Siaina, (Cavendish), marau,
AAB eg avundumong, maramba, akambia,
(Some very large fruited kinds withithis group are
called OHorn PlantainsO and OFrench PlantainsO in ¢
countries. These kinds can be seen in Sepik areas in
PNG.)
ABB eg Jawa, Kalapua, Akambia
Tetraploids
AAAB eg Atan
AABB eg Kalamasol (North Solomons)
ABBB Jawa?2
Others AS eg Kalakala (Morobe district)

B group bracts

Colouring of B group stems Bunch and bracts A group



This drawing is of a diploid (kekiau) banana. With these the leaves point upwards and they
are a smaller plant with less suckers.

Drawing by Celia Bridle

These traditional diploid bananas usually have only a few suckers and smaller buibleggrow
quickly but need to relocated and transplanted on a regular basis. They canraietpleor soils
and do not keep growing as bunches near housearayiut in new gardens.



The next drawing is of a triploid banana. The leaves hang over and the plant is more rob
with more suckers.

Drawing by Celia Bridle

There are a range of triploid bananas. They tend to be large anldaw@nchromosomes from both
A and B parents. Some of these varieties produced large clumps of bananas and slickgrsan
often grow for a long time near houses.
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A triploid banana
or one with 3 sets
of chromosome

A diploid banana or
one with 2 sets of
chromosomes

A tetraploid banana Seedling bananas grown
or one with 3 sets of from seed
chromosomes




Why is understanding the banana story important?

With bananas it is important to put the right kind of banana in the right place. Thetiffer
groups of bananas have some things in common. Often "A" means the banana can't stand s
cannot tolerate drought, needs fiertsoil, and gets certain diseases. Similarly "B" means these
plants can grow with more shade in drier soils and with lower soil fertilAg.well, diploids (2 sets
of chromosomes) are mostly smaller plants with fewer fruit and they prodisseduckersThey
need to be replanted after each crop of bananas. Some triploids such asaMaBddn often grow
for many years in the one place and with poor soil. Some tetraploids such as (AB8Bxtremely
large plants.

An understanding of these types damseen in the way some Tolais lay out their gardens.

AA types are used as temporary shade for cacao.

AAA types are put in fertile areas near creeks.

AAB and ABB types are put around houses and along tracks leading to water etc ere t
will be left to grow for many years.

X X X X ¥ i — e X = }‘,.Flo,-‘, 788 or RE3
x= 0~ triplow ma@R

— 7 Fraddvonal diplod RA

Growing bananas

After choosing the type of banana it is important to grow it well.

A healthy sucker needs to be cleaned to be sure that insects or nematodes or fwagaisdis
are not carried from one gand¢o the new garden. Choose a straight swidee sucker not one that
has leaves hanging out wide as soon as it comes through the ground.

The sucker needs to be put in freshly cleared ground where the soil is fertilee @oil
needs to be built up bgutting compost and plant material in the planting hole. A hole 30 cm x 3C
cm is suitable for most varieties.

The spacing of the plant will depend on variety and whether it is being intercroppid wi
other plants. Diploid plants can be 1.5 m apart amgda kinds need to be 2 m or more apart.
Thought needs to be given to whether it is a kind that will be replanted within a yéeiit tw grow
as a large clump for several years.

13



Soils must be well drained and most bananas require a fairly fertile Boil larger bunches

of fruit, some suckers need to be removed on the kinds that sucker freely.

Banana insect pests

Apiraculus cornutugPascoe) Horned weevil Curculionidae (CoL)
Cosmopolites sordidu$ermar) Banana weevil Curculionidae (CoL)
Bactrocea bryoniae(Try) Fruit fly Tephritidae (DIPT)
Bactrocera musaérTry) Banana fruit fly Tephritidae (DIPT)
Dermolepida nigrun{Nonf) Chafer beetle Scarabaeidae (CoL)
Diacrisia papuanaRoths Arctiidae (LEP)
Eumossula gracilis Coconut treehopper Tettigoiidae (ORTH)
Heliothis armigerHubner Corn earworm Noctuidae (LEP)
Lema papuandac. Chrysomelidae (CoL)
Locusta migratorigLinnaeus) Migratory locust Acrididae (ORTH)
Myospila argentataValker Muscidae (DIPT)
Nacoleia octasemé@Meyrick) Banana sab moth Pyralidae (LEP)
Opagona sp. Hieroxestidae (LEP.)
Oribius cruciatusFst. Shot hole weevil Curculionidae (CoL)
Oribius inimicusMshl Curculionidae (CoL)
Oryctes rhinocerogl) Rhinoceros beetle Scarabaeidae (CoL)
Othreis fullonica(Cl) Noctuidae (LEP.)
Papuana huebnefrairm. Taro beetle Scarabaeidae (CoL.)
Papuana laevipenniarrow Taro beetle Scarabaeidae (CoL.)
Papuana japenensirrow Taro beetle Scarabaeidae (CoL.)
Papuana semistriata Taro beetle Scarabaeidae (CoL.)
Papuana wodlarkiana(Montr.) Taro beetle Scarabaeidae (CoL)
Pentalonia nigronervos&oq Banana aphid Aphididae (HOM.)
Scapanes australis australioisd. Australian Rhinoceros beetle Scarabaeidae (CoL)
Scapanes australis grossepunctatus New Guinea rhinocesbeetle Scarabaeidae (CoL)
Scopelodes niter3.Bak Limocodidae (LEP.)
Segestidea defoliatdvarov Tettigoniidae (ORTH.)
Segestidea novaeguineBaVNillemse Tettigoniidae (ORTH.)
Taenaris dimondlew Amathusiidae (LEP.)
Taenaris myops kirscl8tgr. Banana butterfly Amathusiidae (LEP)

Banana insect pests

Banana aphid(Pentalonia nigronervosa

This small sapsucking aphid is potentially
very important because it can spread virus disease
around. These virus diseases have not been confirmed
as present in Papua New Guinea yet.

Banana fruit fly (Bactrocera musage

Ripe fruit can easily be attacked and spoilt by
this (and other) fruit flies. Fruit need to be harvested

and stored carefully.




Banana rust thrips (Chaetanothrips orchidii & Csignipenni

These small sucking insects cause rusty red
discolouration between the fingers of the fruit. The skin
becomes rough and can crack. It only spoils the
appearance of the fruit. In some countries putting bags
over the fruit is used. Traditrl wrapping of fruit
bunches may help.

Banana scab moth(Nacoleia octasema

This very small moth hides under dead leaves
during the day lays eggs on the flowers and the
caterpillars. It badly damages the fruit in New Britain.
Removing dead banarleaves near the trunk, cutting off
the male flower and using varieties with widely spaced
fingers reduces risk of damage a little.

Banana weevil(Cosmopolites sordid)is

This long nosed weevil only occurs in some coas
areas but can damage bananatddy burrowing into the
stems and causing them to fall over. "B" group banat
get less damaged. It is also important to use clean suc
for planting.

Banana butterfly (Taenaris myops kirschi

The larvae of this moth can group together and eat
the leaves of bananas causing extensive damage. The
caterpillars are 5 cm long, greyish yellow with three lines
along the side and 2 bunches of hairs on the back of each
segment.

Rhinoceros beetlegScapanes australis (Oryctes rhinoceros

These beetk can burrow into the false stem o : : S
bananas causing plants to fall over and to put th %{s
bunches out the side of the stem. The beetles breec = ™~ & "o,
rubbish heaps so removing these from gardens heips
control. Also stripping off old leaves to form smooth
banam stems makes it harder for the beetles to find
somewhere to start digging into the stem.

Taro beetles(Papuana spp.

These small brown and black beetles can dig very
efficiently and damage the underground parts of banana
plants as well as other rootraps. They are hard to
control.
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Diamond leaf spot Black spot

Cucumber mosaic virus Banana rust

Black Sigatoka



Banana diseases

Armillaria corm rot Fungus Armillaria mellea
Leaf spot Fungus Cladosporium musae
Anthracnose fruit Fungus Colletotrichum musae
Diamord leaf spot Fungus Cordana musae
Black spot Fungus Deightoniella torulosa
Leaf spot Fungus Haplobasidium musae
Leaf spot Fungus Phyllosticta sp.
Black leaf streak Fungus Mycosphaerella fijiensis
Sigatoka leaf spot Fungus Mycosphaerella musicola
Black cross Fungus Phyllachora musicola
Freckle Fungus Guignardia musae
Speckle Fungus Ramichloridium musae
Banana rust Fungus Uredo musae
Root rot Fungi Pythium splendens

and Pythium vexans etc
Stem end rot fruit Fungus Botryodiplodia theobromae
Algal leaf spot Alga Cephaleuros virescens
Infectious chlorosis Virus Cucumber mosaic virus
Root knot Nematode Meloidogyne incognita
Burrowing nematode Nematode Radopholus similis
Nematode Nematode Helicotylenchus multicinctus

Pratylenchus sp.
Rotylentwus sp.

Bacterial corm rot Bacteria Erwinia chrysanthemi
Stalk rot Bacteria Erwinia carotovora carotovora

Banana diseases
Sigatoka leaf spot(Mycosphaerella musicola)

A yellowish green speck on the leaf turns into a
streak and turns brown. The lwva centre has a
yellow ring around it. It is caused by a fungus and
gets worse on "A" type bananas and in wet weather.
Leaves can die off early.

Black Sigatoka(Mycosphaerella fijiensjs

This fungus leaf spot similar to Sigatoka has LA Y, .n,“;'
caused severe pblems in banana plants many other Ay | Ab ,jv,; o
countries. s T

ABB clones seem to get this disease less. by Wil A

T 3

Black cross(Phyllachora musicoln

A fungus grows on the leaf in the shape of a
black cross. It seems to cause little damage but may let
other fungal diseasegstarted.
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Diamond leaf spot(Cordana musae

The spots are yellow and oval shaped. Often
rings can be seen inside the spots. The edge of the leaf
has an uneven bright zigzag yellow band. The disease
is caused by a fungus. The fungus normally stdsts
attack after other fungi have damaged the leaf.

Banana rust (Uromyces musge

This fungus which causing brown marks which
look like rust only occurs occasionally on some
varieties eg Pitu. It does not appear to be a very serious
problem.

Freckle (Guignardia musag

Small black speckled stripes develop on the
leaves. They are mostly on the upper side of old leaves
and go from the midrib towards the leaf edge. ABB
bananas seem to get it most.

Speckle(veronaea musge

Soft grey covered mots develop on the lower
surfaces of old leaves in humid areas. It tends to be
worse on AAA type bananas.

Anthracnose of bananas

The fungus causes black spots on ripening fruit. The
spots get larger and cover the whole fruit. They get
worse in wetweather.

Armillaria root rot

The leaves turn yellow and die from the base upwards.
The plant can be pushed over or breaks off at ground
level. The corm becomes brown and dead and has
white threads growing through it. It occurs above
1,000m altitule in cooler areas.
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Banana pests
Burrowing nematodéeradopholus simils

This very small worm burrows into the roots of
bananas in lowland areas and causes plants to reduce
in vigour. Because of this it is necessary to move
plants each couple of ges. It is also important to

clean the suckers and roots to avoid taking the
nematodes to new gardens.

Bananas as food

The large number of varieties of bananas in Papua New Guinea means there are kind:
bananas for many different purposes.

Someare sweet and soft and eaten fresh as a snack and baby food eg Cavendish.
Others are dry and starchy and need to be moistened in a soup.
Some eg kekiau are quickly roasted in garden fires and eaten as snacks.

Others are boiled or baked and eatem&sain starchy staple eg Kalapua
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Cassava

Tok Pisin: Tapiok Scientific name: Manihot esculenta

The cassava plant

Cassava has been introduced to Papua New Guinea and has become widespread Ieecause i
easily grown and ragres little weeding, and will grow on a range of soils and in a range of
climates. It also suffers little from pest and disease damage atpiedeapua New Guinea.

Cassava has a long woody stalk with leaves that are divided like the fingers ohgodr
The width and shape of these leaflets varies between the different gariekhe leaf is on a long
leaf stalk that can be coloured red or green. Where the leaf falls off thereaised leaf scar on the
stem.

Below the ground several long fahed roots form. These continue to increase in size and
store starch as the plant matures.

Drawing by Celia Bridle




Planting cassava

Cassava is planted from sections of the stalk. Sections abeR0 I'in long of the more
mature woody sta are cut and stuck into the ground. They can be completely buried or put «
almost any angle and it affects the growth little. Soon roots form and leaaesssprout from the
stalk.

It is not necessary to dig a hole to plant cassava and on malsygtere the soil is loose it
can be planted without digging the soil first. Cassava does not suit waterloggedrsbiiseferably
they should not be too shallow or stony.

Cassava grows best in the tropical lowlands but will grow up to about 180G&mabove
sea level. Once the cassava plant is established it can withstanddaiglyeriods of drought so is
useful to have in seasonally dry areas such as the Markhum Valley and thel @eowiace.

Cassava can be planted at any time of the yeatdoget started it needs moisture so is often
planted near the beginning of the wet season. Because cassava can still gstagtsaily in poorer
soils it is often put last in a rotation after others crops have already ¢p@avn on the piece of land.

Cassava takes about 10 to 12 months to produce mature tubers in the lowlands altho
some varieties produce a smaller yield earlier. The plants can be leftrgy@nd the tubers stored
in the soil for considerable time. Once the tubers have beertliiygdo not keep for more than a
few days.
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Cassava as food

Cassava, like a number of other tropical crops contains large amounts of a poisonous
chemical called hydrogen cyanide. It is because of this poison that colypimaroastal areas wild
unused cassava plants can be seen growing along roadsides and riverbanks. These koals a
bitter to use. All cassava contains this chemical but some kinds contairr langeunts. It is
because of this chemical that it is impant to cook cassava well. The chemical gets destroyed on
strong heating.

Cassava tubers are a starchy energy food but are lower in protein than $@mmneoot crops.
The leaves however are very high in protein so the young leaves are good goatityrfoviding
they are well cooked.

Cassava tubers can just be baked in the ashes or boiled in water. Often petplthgra
tuber and make cassava cakes mixed with some coconut milk.

These pale yellow young leave
are a deficiency in assava that is
growing on coral soils with a
high pH

Thankfully this serious virus disease i
not yet in PNG but occurs in Africa




Insect pests

Acaloleptaholotephra Cerambycidae (COL) | Boring into Ficus and cassav
stems
Amblypelta spp. Coreidae (HEM) Spotting bugs or tip wilt bugg

Apirocalus cornutus Curculionidae (COL)

Horned weevil

Aulacophora spp.

Chrysomelidae (COL)

Pumpkin beetles

Brysica exigua Pentatomidae (HEM)

Ectropis bhurmitra Geometridae (LEP)

Cacao looper

Ferrisia virgata

Pseudococcidae (HEM

Mealybug

Hypotactus ruralis Curculionidae (COL)

Weevil

Leptoglossus australis Coreidae (HEM)

Passionvine bug

Oribius cruciatus Curculionidae (COL

Shot hole weevil

Protaetia papuana Scarabaeidae (COL)

Pseudaulacaspis pentagoni Diaspididae (HEM)

Cassava scale

Parasaissetia nigra Coccidae (HEM)

Nigra scale

Tetranychus sp.

Tetranychidae (ACAR)

Red spider mite

Tiracola plagiata Noctuidae (LEP)

Banana fruit caterpillar

Insects

Tip wilt bugs (Amblypelta spp.)
The adults are about 20 mm long. They are a green
brown with smoky wings. The colour varies with specie
They fly short distances in warm times of day. In cassg
they have been repd as killing the growing tips. This
is particularly for Amblypelta lutescens papuensisd it

occurs at low altitudes on the south side of PNG. These
insects live in the bush and can be worse near there. They
can be controlled by Kukuram ants.

Cacao looper (Ectropis bhurmitra)
The larvae of this moth move by forming a loop. TI
can build up into large numbers given the right conditi
They damage young leaves by eating them. Thay
damage other plants. They have other insects that cq
them naturally.

Black leaf-footed bug (Leptoglossus australjs

This bug is about 20 mm long and smoky black in colour.
The body has several orange to red spots. The hind legs
are long and flattened and toothed along the edge. The
antennae have blkcand pale orange zones along their
length. They damage a number of plants. The insect
occurs in most districts of PNG at most temperatures and
localities, wet and dry, grassland and forest up to 1750 m
altitude. It tends to be common but not seriouson€ol is

not normally necessary.

Shot hole weevil QOribius cruciatug

These are small hard long nosed weevils that are commg
on many plants. They chew small irregular holes. They
get worse in weedy gardens. The weevils can be han
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picked into a tinof water with a layer of kerosene on the

surface.
Diseases of cassava

Brown leaf spot Fungus Cercosporidium henningsii

Leaf spot Fungus Cercospora vicosae

Leaf spot Fungus Phyllosticta sp.

Blight leaf spot or (Tip die back)| Fungus Colletotrichum capsi
and Glomerella cingulata

Pink disease Fungus Corticium salmonicolor

Associated with root rot Fungus Dictyosporium toriloides

Collar rot Fungus Fusarium sp.

Root rot Fungus Helicobasidium purpureum
and Proboscispora manihotis
and Rigidoporusignosus

Storage rots

At present in Papua New Guinea diseases do not cause a major problem with cpesang.
There are some serious diseases in other countries that make cassava grofircaly stif it is
important that people do not bring cassawidtings into Papua New Guinea without careful control
by Agricultural and quarantine specialists.

Leaf spots

Leaf spots on cassava can be caused by several
different fungi and therefore are given different
names.

Brown leaf spot

This disease is ewed by a fungus called
Cercosporidium  henningsii, but also called
Mycosphaerella henningsii. This depends on
whether the sexual or the asexual life cycle of ti
fungus is being described. Brown spots occur on {
older leaves of cassava. These starsmasll yellow
spots and become brown and angular. Often {
spots are darker around the edge then form a yellow
ring. The disease gets worse in warm wet weather
and when plants are over 5 months old. When this
disease occurs leaves tend to fall off earke less
food is stored in the roots. The amount of disease
can be reduced by using wider plant spacing,
removing old infected plants and using crop
rotations.

Diffuse leaf spot of cassava

This disease is caused by a fungus called
Cercospora vicosaeThe spots are large and brown
without definite borders. Each spot can cover one
fifth of the leaflet. Under the leaf, the spots have a
grey centre. It occurs on older leaves and in warm
areas during the wet season. It does not appear to do



a lot of danage and control is probably not
necessary.

Phyllosticta leaf spots

These leaf spots tend to be brown and the centre
of the dead spot falls out leaving a hole in the leaf.
They are due to fungi calledhyllosticta sp. Mostly
they are not a serious praph.

Anthracnose (Also called wither tip and blight
leaf spot)

This disease is caused by a fungus with the
scientific name of Glomerella cingulata. (Also
called Colletotrichum gloeosporoidgs This is a
very common fungus and attacks many different
plarts. With cassava, the edges of the leaves die and
leaves can develop spots and become twisted.
Normally this disease gets worse where
temperatures are about 25;C and the humidity is
high. It spreads when there are heavy rains. This
disease gets worse wlgethe plants are growing in
soil with low fertility and where plants are crowded
and little air can blow between plants. It gets worse
when plants are growing in shaded places. The
disease gets started more easily where plants are
damaged. Normally thedst control of this disease
is to improve the growing conditions.
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Potatoes

Tok Pisin: Peteta Scientific name: Solanum tuberosum
The potato plant

This is a short bushy plant that grows up to about one metre tall. It ischesl and has
wings on the stems. The leaves are made up of several leaflets of diffexeansl shape.

Under the ground it produces a cluster of tubers. These tubers have buds or "eyes" around
them and these are grouped more towards one end. N&w st grow from these buds.

Many kinds of potatoes produce flowers at the top. They are normally white or light blue.
These flowers are replaced by round green berries that contain the seedsallilthese seeds are
only used for breeding new kind$ potatoes.

Where are potatoes grown?

Potatoes can be grown from about 1200 metres altitude up to at least 2750 métrds.alt
They only start to become important in subsistence above about 2000 metres and over 2480 met
are becming the staple food crop. People past Margarima towards Tari, and people in Upper
Mendi towards Tambul grow potatoes as one of their main crops. This also occursaraseas of
Enga Province. Inthese areas potatoes and wild karuka can be seengmyéther.

Potatoes have a shorter time to maturity than sweet potato especidily lsigher altitudes.
Therefore it has advantages as a root crop. Above 2700 metres sweet potato often vedofi de
tubers but potatoes grow well. Below 1200 metresapoes often won't develop tubers. Erave
which is lower than this altitude, is colder than other places at the sdinglalso potatoes can still
be grown there.

Potatoes tend to need higher soil fertility than sweet potato. Potatoesmyligrow very
poorly in old sweet potato gardens. For good production they need to be planted in redeng
cleared in the bush or in places where the soil fertility has been built up.



Growing potatoes

Potatoes are grown by planting a tuber, or a piece obarntuThis is called a "sett". If you
look at a potato you will see it has several buds or "eyes" around it in a spiral atimggebser
together towards the end. Each of these "eyes" can produce a new shoot and therefogaanew
but if the whole tier is planted mostly the buds near the end grow and produce a plant with only
few shoots. If the potato tuber is cut so that each piece contains an "eye" or bbhdjieee can
grow into a new plant.

Some choices about disease neetidanade when planting potatoes. If small whole tubers
are planted, it could be that they are small because of virus diseases andhiesere will
produce a poorer crop. But if large tubers are cut, rots can develop more quickly ant theface
andas well bacterial rot can be spread between plants on the cutting knife. Sestave to be
made whether to plant small whole tubers or to plant pieces of larger cut tulseasgdwer gets to
know his disease problems he can make this choice wisely.

Potatoes in subsistence should be planted intercropped with other plants and nos.in ro
This is because bacterial wilt disease can spread between plantoagdalvs if potato plants are
close together or touching each other. When plants are wipelged amongst other plants they do
not get this disease because it cannot blow in the wind but must spread by washintgirowa
touching.

Bacterial wilt spreads in sap when tubers are cut
before planting or when plants rub together
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How do potatoes grow?

Potatoes grow a top first of all, then later they start to develop tubneder the ground. The
tubers normally keep increasing in size as the top matures and also agpttieeh dries off. So
normally potatoes are left growing until the tops have almost died off, then theopstaire
harvested.

As potato tubers grow andhkarge, the tubers can come up out of the ground. It is important
to keep the soil mounded up around the potato plant to prevent them being exposed to the sunlight.

This is important, because potato tubers turn green with sunlight, and are thenqu@sad so are
no use (except for replanting).

Potatoes suffer seriously from a few diseases.

Potato diseases

Target spot Fungus Alternaria solani

Collar rot & wilt Fungus Athelia rolfsii

Dry rot & wilt Fungus Fusarium oxysporium

Storage rot Fungus Fusatium solani

Leaf spot Fungus Leptosphaerulina trifolii

Leaf spot Fungus Phyllosticta sp.

Late blight Fungus Phytophthora infestans

Powdery scab Fungus Spongospora subterranea
Common scab Fungus Streptomyces scabies

Black scurf Fungus Thanatephorus cusneris

Black leg Bacteria Erwinia carotovorasub spatroseptica
Soft rot Bacteria Erwinia carotovorasub sp.carotovora
Bacterial wilt Bacteria Erwinia chrysanthemi

Bacterial wilt Bacteria Pseudomonas solanacearum

Leaf roll Virus Leaf roll virus

Interveinal mottling Virus Potato virus x

Mosaic & dying leaves Virus Potato virus y

Root knot Nematode Meloidogyne javanica

PESTS AND DISEASES

Bacterial wilt

One of the most serious disease damagir=
potatoes in Papua New Guinea is a disease ca
bacerial wilt. With this disease the leaves and top
the plant start to wilt and collapse. The whole pla
finally collapses and the tubers rot. So no food
harvested. If plants that are starting to wilt are quick
harvested the tubers can be eat&ut they should not
be replanted because the disease bacteria will sprea
the potato. If one of these tubers is cut in half a
then squeezed drops of milky liquid that conta
bacteria can be seen in a ring around the tuber.




Target spot

This disese is easy to see. Itis produced by
fungus. This causes black dead spots to develop
the leaves. These spots often have a pattern of ring
them and this is why it is called Target Spo
Sometimes it is also called Early Blight because t
leaves can die around the edge. When plants get |
disease, the leaves die off early. Tubers are theref
smaller. It gets worse in wet cool places.

Common scab

On the skin of the tuber small brown spots c3
develop near the "breathing pores". Thase then
turn into a corky scab. This is due to a fungus. It g4

worse in low fertility soil.

appearance of the tuber.

Potato blight

It only spoils the

Spots start to develop on the stems and leaves.
They are not distinct round spots (like target
spot) but irregular dark soft spots. The disease
spreads fastest when temperatures are 18j to
22iC and the humidity is high. It needs
moisture on the leaves for several hours.

Potato insect pests

Aphids these suck sap and spread viruses

Potato aphid Aphididae (HEM) | Macrosiphum euphorbiaglhomson)
Foxglove aphid Aphididae (HEM) | Aulacorthum solanKaltenbach
Green peach aphid Aphididae (HEM) | Myzus persica&ulzer
Melon aphid Aphididae (HEM) | Aphis gossypiGlover
Aphididae (HEM) | Acyrthosiphon solanKaltenbach
Aphididae (HEM) | Myzus ornatus.aing Common in highlands on
potato

Leaf sucking

Nysius villicusvan
Duzee

Lygaeidae (HEM)

Reported sucking on potato and sweet
potato. They are inconspicuous greyish
brown bugs 3mm long. The damage is
normally unmportant. They normally live
on weeds.

Sugarcane bug

Colobathristidae/Pyrrocoridg Phaenacantha spfRrobablyP. australiae.

(HEM)

Sucks sap.

Leaf eating

Leaf eating ladybird

Henosepilachna signatipenrigoisd.

and

Henosepilachna haemorrhoéBiel)

Monolepta semiviolacekauvel

Chrysomelidae (COL.)
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Small tortoise beetles

Cassida diomm&oisduval

Cassida papuan&paeth

Cassida sexguttatBoisduval

Cicadella sp.

Cicadellidae (HEM)

Conoderus mucronatuSandeze

Elateridae (COL)

Dasychira mendoskubn.

Lymantriidae (LEP) Leaf eating caterpillar Also known to
damage potatolLarvae small and brightly coloured. The he
and legs are red. A tuft of white hairs occurs on the fourth
segment, and a black one on the fifth. There is a white bal
around thebody surrounded by a red spot. They are480
mm long. They eat many shrubs and trees. Some now
renamedPsalis.

Homeoxipha fuscipennis

Gryllidae (ORTH.)

Idopsis coeruledaust.

Curculionidae (COL) Causing minor shot hole damage

Tuber damaging

Potato tiber moth

Phthorimaea operculelléZell.)

Black cutworm

Agrotis ipsilon(Hufnagel)

Taro beetles

Papuana aninodali®rell

Apachynus beccarDubrony

Apachyidae (DERM)

Foxglove aphid Green peach aphid Melon aphid Phaenacantha sp.

Henosepilachna haemorrhoei Henosepilachna signatipennis Cassida diomma Cassida sexguttate

Dasychira mendosa

Taro beetles

Idopsis coerulea Potato tuber moth Black cutworm



Tok Pisin: Saksak Scientific name: Metroxylon saguRottb.
Sago palms
There are 2 species in Papua New Guinea. The other one occurs in North Solomonsdanl
in the Solomon Islands. Its scientific nameM&troxylon salomonense.
The sago palm plant
The sago palm grosvup to 10 or 25 m tall and is nearly a metre across the trunk. It produce
suckers around the base. After about 15 years the main trunk produces a very largaflthveeop
and then the trunk dies.

The centre of the trunk is filled with starch. Tipdant also produces useful building materials.
The fronds are very good house roofing material.

Drawing by Celia Bridle
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Where does it grow?
The sago palm common in Papua New Guinea also grows in Indonesia and Malaysia.
Sago palms grownithe lower areas, up to about 1200 m.

It is very important in the Sepik and Fly River areas, in the transFly antyrmaastal areas
such as along the Papuan coast and Gulf region.

In the Southern Highlands in the Kutubu area (Foi and Fasu) sago sahke food. In
other lowland areas it forms an important supplementary staple but not the sodin f

But sago isn't planted just anywhere in these places, it is planted in sgagaalsites.
Often these are along the banks of creeks, like in the IKafea, or in the bottoms of valleys such
as the Kerabi Valley near Erave. At Kutubu, the sago groves fill up large swaRgiple establish
and care for sago groves and these are often at some distance from the vikagesple prefer to
live in drier places.

Sago doesn't like to be in a very wet swamp and doesn't like to be in a dry placen Ofte
sago sites are just slightly too wet for gardening.

Varieties of sago
People in Hegiso village near Kutubu recognise and have names for at least&iesari
of sago. These vary from having no thorns, up to ones with very long thorns on the bases of the

fronds. The height, shape, toughness of the bark, and length of the fronds varies. Some palms
mature quickly, some have many suckers and the tastedodrof the starch varies.

Sago thorns

In other areas the people only recognise a few kinds of sago.



Sago grows from suckers to «
flowering plant over about
15 years.

Sago gubs are an important
supplement to the diet and also
important for management of palms
including thinning out of suckers.
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Planting sago

In the Southern Highlands practically all sago lamied. One or two varieties will grow
fairly easily from seed, but most kinds are planted from suckers.

To plant sago, the planting site near a creek or in a damp place, is firsedleatrees
and rubbish. Then a sucker of a suitable variety is chdsem an old sago clump. Often the
fronds of the sucker are up to 3 m high. It is first checked to see if the sucker ienoldgh.
Suckers ready for planting have a tough woody connection to the base of the old palm. This is
chopped through with an ax The sucker is then simply taken to a new site and planted in a
shallow hole. If several palms are being planted, they should be about 7 m apart. Thaharly
attention the new palm needs is an occasional weeding to cut back rubbish whertdogieick.

Growth of sago palms

It takes 12 to 15 years for a sago palm to grow big enough to cut down. Palms in poor
soil grow more slowly.

Normally, one main trunk grows up, but several small suckers may shoot up around the
base. Sometimes these suckgrsead out and the space between the palms becomes crowded. Too
much competition between clumps slows down the growth of the main palm, so thergreds to
be thinned out. This is very easily done. A small hole (10 cm x 10 cm) is cut withxarnto the
top of the trunk of a sucker that is not wanted. This hole lets the sago beetle in asabthgrubs
that develop quickly kill out the sucker. They don't get into the main palm or other suckessual
hole is made. After a few months when thelseicis seen to be dead it can be split open to provide
a feed of sago grubs.

There is no simple way of telling when a palm is ready to harvest. By expergeaple
learn to recognise how big each variety should be before it is ready to hat/dst.palm were left
too long it would produce a very large flower at the top and then die. This flower weaddip all
the starch in the trunk so that there would be nothing to harvest. As long as the flag@nly
started to grow and the seeds haven't fpetned on it, the palm is still suitable for harvesting.
Sometimes when people are in a hurry to use a palm that isn't quite ready, they catta tloéck
how much starch is stored inside. But sago grubs must not be allowed to get in.

After the palm las been cut and harvested another sucker grows more quickly than the
others and becomes the new main trunk. It still takes about the same time tatge¢ m

Harvesting sago starch

First the sago palm is cut down. Mostly this is men's work. Then #rk I3 split off the
trunk for about one metre along its length. Normally this bark is carefully laidabubhe sides
propped up by logs so that it both makes a seat for the person to sit on and a mat foetdedhr
pith of the trunk to fall onto.



Sago harvesting process

Sago in the trunk of the palm is all mixed up with the fibres of the plant. So ttishais
to be shredded up into small pieces and the starch is then washed out. Spasiaké¢ made for
pounding up the trunkThey need to be light, strong and with a hard stone (or metal) head.

In areas where sago is the main food, sago is women's work. The woman sing spec
songs while they work. In areas where sago is not the main food, both men and women pot
sago.

The normal method of pounding sago is to sit at the side of the trunk, hold the sac
pounder in both hands and lift it above your head, then chop it down so that it just scrapes a t

layer off the edge of the trunk. When a pile of shreddg@dtrunk has ben made, this is carried
away to be washed. If a lump of the pith breaks off it is often chopped up with a bushddraixe.

sago pounders
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Sago washing

A framework is set up for washing sago. It needs to be near water. If no ommte
creek is nearby, a hole can be dug in the ground as this quickly fills with wateost sago places.
The water needs to be clean or the starch gets a bad colour and taste.

Sago washing apparatus

The washing framework is mdgtbuilt using the bottom section of the midrib of the sago
fronds.

The shredded pith of the palm is put into the bowl made by the fronds and the starch is
washed out by banging it with a stick, and pouring water over it. The filteredisia allowed ©
settle out in a bowl. It is then dried and taken home.

Sago storage

Some people store sago for long periods. The sago to be stored is wrapped up in a tight
bundle using leaves and bark. Itis then buried in the mud. It will keep for one or tars y8ago
that has been stored has a slightly different taste, but it is still quite goedttoThe unprocessed
sago logs can be stored in water for considerable time. This is common alo8gyheriver.

Sago cooking

In some areas people simply filp a bamboo tube with sago starch and bake it near the
fire. Sometimes sago is cooked wrapped in leaves. The bamboo tube is thespspliand the
sago eaten, along with greens and other foods. Occasionally people add leaves Suelipa
leaves, o okari nuts. Sago pancakes are made by spreading sago out in a hot curved frying pan
then placing another hot pan over it. Sago is often made into a porridge by dropping sago into hot
water. There are lots of other interesting ways sago can be cookkdsed, but people in some
areas don't seem to use these.



Sago
processing
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Extra food from sago

At the top of the trunk of a sago palm there is a bundle of young tender undeveloped
leaves. This is often dlad the palm "cabbage”. It can be cut out and cooked and eaten. It is good
food.

Sago grubs, and sago starch go together. Sago grubs are grown in several difégrent
in sago areas. Normally the top and bottom sections of the trunk are left fogsalgeto grow in as
these sections have less starch and more fibre and are therefore harderkio Asralready
described, sago grubs are grown in suckers that are being killed. If too many palnesdy at one
time, the extra ones are cut down forubs to grow in. Sometimes a poor tasting or very fibrous
palm is left for grubs to grow in. Particularly near Bosavi, sago grubs are alseated in another
palm called the fishtail palm (waiyo). It takes about 2 months for a harvegtulfs from tle time
the beetles are first let into the palm.

Sago grubs are the larvae of a beetiRhyncophorus spp. They are good food being
both enjoyable and good food value.

Sago grubsbpupae, adult, larvae
Sago as food
Sago is a very gooénergy food. But it has very little of the growth food (protein) or
health food (vitamins and minerals). Therefore in sago areas it iscpkatly important to pay
special attention to the other foods that make up the diet.

The food value of 100 g ohe food eaten is:

Moisture | Energy Protein | Calcium Iron proVitA provitC
% cals g mg mg g mg
starch 20-45 285 0.2 30 0.7
grubs 70.5 181 6.1 461 4.3
cabbage




Yield and work required
One sago palm may last an average family (6 people)4faveeks. It is worked in
sections of 60 cm to 100 cm of the trunk and 6 to 8 of these sections can be taken frontnonépa

typical routine would be for a woman to spenétours pounding and washing one section and
this would produce about 205 kg d starch that would last the family for about 3 days.

Pest and Disease

Sago diseases

Sooty mould Fungus Borinquenia sp.

Black mould on leaves Fungi Melanographium sp
and Tripospermum sp
and Zygosporium gibbum

Parallel sided leaf spot Fungus Sphaeulina sp.

Leaf spot Fungus

(Also several fungi isolated from processed sago)

Sago insect pests

Asiatic rhinoceros beetle Oryctes rhinocero$l.)

Cane weevil borer Rhabdoscelus obscur®isduval

Coconut leaf miner Promecotheca papuar@siki

Palm wewils Rhynchophorus bilineaty$1ontr.)

Rhynchophorus ferrugineoi®liv.)

and Rhynchophorus papuan#srsch

Taro beetles Papuana spp.

Agapophyta bipunctatBoisd. Pentatomidae (HEM) a bug reported on coconut and
sago.

Trochorhopalus strangulatuSyllenhal | Curculionidae (COL} a weevil reported from dead
sago palm. Adults and larvae boring into lower 40 cr
of false stem of bananas causing heavy damage ove
limited area in central province.

Leptococcus metroxyReyne Pseudococcidae (HEM) On sagmneapple, coconut

Leaf spot on sago
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Solomon's sago

Scientific name: Metroxylon salomonense
How is this sago different?

The sago palm that occurs in the North Solomons province and in the Solomon Islands is
quite different from the sago that grows in ethareas of Papua New Guinea. It has a different
scientific name. The scientific name Metroxylon salomonenseQriginally, the sago in North
Solomons Province was callddetroxylon bougainvillensbut now that name has been shown to
be not correct athe plant is the same as the one in the Solomon Islands.

How is it different? The leaves or fronds of this sago palm are much larger thasmahtse
other Papua New Guinea sago palm. As well the seeds are much larger anagthidoges not
produce sokers. The stem of the Solomon's sago is also larger and the flower at the top of th
palm is very large.




Growing Solomon island sago.

This sago is grown from seeds and it does not produce suckers. The seadgerep to 6
cm Or more across.

Solomon's sago seed6 cm across

This sago normally grows in drier sites than for the normal sago in Papua Newd&uirhe
seeds are often planted on a bank or along a ridge away from a creek or swatipgrows quite
well in these sites.

How is it used?
This sago is harvested, pounded, washed and the starch collected in much theasaase

for other sago. In Bougainville, people normally only use it during times of food shortagbem w
theywish to hold a feast and need large amounts of food.
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Sweet potato

Tok Pisin: kaukau Scientific name:Ipomoea batatas
The sweet potato plant

In Papua New Guinea the sweet potato plant is a very variable plant. It has leaves
singly along the vine and produces thickened tubers under the ground. But leaf shape, vine length,
tuber size shape colour and taste are some of the many things that vary to give theutatggr of
varieties seen throughout Papua New Guinea.

The fact that sweet potato easily flowers and sets seeds in Papua NewaGnithd¢hese
seeds grow and produce new seedling plants is probably the reason that Papua New Guinea ha
developed so many different varieties of sweet potato. One of the obvious differisniceleaf
shape but many other things vary between varieties as well.



Different leaf shapes

People are continually selecting kinds that suit their purposes. Some varigiiesemery
quickly. Kinds called "wan mun" have a small amount of food after®weeks in coastal areas.
People are also picking out kinds that give some yield under lower fertility conditisrthear
garden sites get older.

For preference people tend to like a swest vhriety that gives plenty of energy. Often the
larger softer kinds are fed to pigs.

Growing Sweet Potato

Sweet potato is grown from the tips of vines. In some areas people put three runners
together. People often argue a lot about how many tbpsild be planted together. It does not
greatly affect the amount of sweet potato produced whether plants are put ctagetlyer or more
widely apart but the size of the tubers varies.

Sweet potato cannot stand wategging. For tubers to form, theraust be lots of air in the
soil. If the soil becomes too wet the sweet potato will grow lots of vines and $eaneé produce
very few tubers under the ground. So probably the individual practices that differeet patato
growers have developed in diffnt areas of the country are methods they have learned b
experience to suit their soil and rainfall patterns. Where the soil is heathylots of clay it is
more important to build mounds or ridges. In some places in Papua New Guinea where pec
have sandy soils they simply plant sweet potato on flat ground or sometimes with weal s
mounds. This works well enough for those soils as long as there is not a lot of rain cthessal
to be waterlogged. Once sweet potatoes have passed the patiim@an their growth when the
tubers are formed, they will not later produce tubers so only tops grow and the few tideinsive
formed grow large.

Sweet potato also has another problem. Sometimes they grow too much top and prod
little food underthe ground. This occurs where the soil is very rich in nitrogen as this favours to
growth but not storage of starch in tubers. Often when people see this occurringiabbgpe
coastal areas they go through the garden and remove some of the top githwethoy breaking it
off or banging it with sticks. If a second crop of sweet potatoes is produced in the garden it
normally doesn't happen a second time as nitrogen quickly gets used up by plants or weeshed &
in the rain. This problem is mosbmmon in new bush gardens.
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In most areas of Papua New Guinea people go through their gardens several times
harvesting the tubers. They take the large ones, then allow the smaller onesitueagnowing
before they are harvested later. In many areter dlfie third harvest pigs are allowed to forage in
the gardens and eat the vines and tubers. This is one efficient way to clean upsgbudét is
possibly for pigs to spread some diseases from one sweet potato crop to o#tzeif awa careful.
eg Sweet potato black rot.

DISEASES
Leaf spot Fungus Ascochyta convolvuli
Collar rot Fungus Athelia rolfsii
Leaf spot Fungus Cercospora bataticola
Black rot Fungus Ceratocystis fimbriata
Leaf spot Fungus Didymella sp.
Scab Fungus Elsinoe batatas
Scurf Fungus Moniliochaetes infuscans
Leaf spot Fungus Phoma sorghina
Stems with internal browning| Fungus Phomopsis ipomoehatatas
Leaf spot Fungus Phyllosticta sp.
Leaf spot Fungus Pseudocercospora timorensis
Softrot Fungus Rhizopus stolonifer
Tuber rot Fungus Botrydiplodia theobromae
Bacteria Erwinia sp.
Bacteria Erwinia chrysanthemi
Fungus Fusarium sp.
Fusarium wilt & tuber rot Fungus Fusarium oxysporium
Storage rot Fungus Aspergillus sp.
and Choanephora sp.
and Mucor sp.
Blue mould rot Fungus Penicillium sp.
Charcoal rot Fungus Macrophomina phaseolina
Little leaf & vein clearing Mycoplasma like organism
Potyvirus leaf curling Virus
Root knot Nematode Meloidogyne sp.

Leaf spot (Pseudocercospora timorenyis

Small angular brown spstdevelop on the
leaves of sweet potato. They are due to a fungus.

The spots are mostly on the older leaves ang
they become more common in old garden sites wher|
soil fertility is getting low. They are also worse in the
wet season.

Leaves fall off slighly early but the disease
appears to do little damage.




Scab(Elsinoe batatgs

Brown scabby spots can often be seen on
veins of the leaf and along the vine of the sweet pot
plants. The leaves become twisted and often the {
of the branches stk upright.

Some varieties of sweet potato get the dises
less than others. Most varieties of sweet potato
Papua New Guinea seem to have a sufficiently hi
level of resistance to this disease for it to not get t
bad. The yields are reduced.

Fusarium wilt

In the Upper Mendi and Upper Karint aregs

sweet potato tubers are rotting and plants are grow
leaves only. The stalk which joins the tuber to tf
plant has rotted off. If the tuber is cut in half or if th
stem is cut open a dark brown rimgn be seen. Thig
ring is because a fungus has got into the plant &
blocked the conducting cells where food and wa
pass up and down the plant. Normally it is root kn
nematode which first damages the skin and lets
fungus get inside. The verymall worm like

nematodes normally twist roots into knots but whé-

this fungus gets inside the roots do not form these

galls.

Insect damage

Some of the leathewing insects on sweet potato do not do serious damage as sweet pot

often grows an excess leaves especially in fertile gardens and in coastal areas.

Insects

Sweet potato hawkmoth Sphingidae (LEP)

Agrius convolvuliL.)

Sweet potato leaf miner Lyonetiidae (LEP)

Bedellia somnulentelléZeller)

Sweet potato weevil Curculionidae (COL)

Cylas brmicarius elegantulugSummers)

Acrididae (ORTH)

Atractomorpha crenaticepBlanch

Cacao armyworm Noctuidae (LEP)

Tiracola plagiatawalk.

Cacao false looper Noctuidae (LEP)

Achaea janatgLinnaeus)

Cacao looper Geometridae (LEP)

Ectropis bhurmitrawalker

Cacao mirid Coreidae (HEM) Helopeltis clavifer(Walker)
Grass bug Miridae (HEM) Halticus tibialis Reut

Horned weevil Curculionidae (COL) Apirocalus cornutugPascoe)
Grasshopper Tettigoniidae (ORTH) Phaneroptera breviServ

Pumpkin beetles Chrysonelidae (COL)

Aulacophora spp.

Sugarcane aphid Aphididae (HEM) Aphis saccharZehntner
Taro hawkmoth Sphingidae (LEP) Hippotion celerio(L.)
Tobacco whitefly Aleyrodidae (HEM) Bemisia tabac{Guen.)

Arctiidae (LEP)

Argina cribraria (Clerck)

Leaf eathg beetle Coccinellidae (COL)

Epilachna signatipenniBoisd.

Sweet potato stem borer Pyralidae (COL)

Omphisa spp.
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Cacao armyworm Tiracola plagiata Walk is a Noctuid moth or an
armyworm that attacks many different plants. It is a sempkrathat meas
it has less than the usual 5 pairs of legs on the abdomen ofatteepdlar.
The moth is a light grey moth with a "V" mark on the front wingyg
Caterpillars feed on leaves at nighithey gather together in groups and al
therefore called armyworms. hE larvae eat young soft growing parts of th
plants and can also eat weeds and other bush trees. The tesdstto build

up on trees like leucaena shade or other large areas of opehep spread in
plague numbers into surrounding gardenblixed crapping helps keep a
balance of insects and their predators. Outbreaks can bdictee by
trapping moths in light traps. Some predators and parasjtesate but they
do not exert enough control to stop a strong outbreak. Cerliesecticide

will control them.

Cacao false looperAchaea janatalLinnaeus) is the larva of a moth. The
mature larvae are grey with a spotted head and a colourgek sitong the
side. Itis 60 mm long. A life cycle egg to egg takes32 days The larvae
eat a range ofyoung soft leaves especially castor but also damage sw
potato, peanuts, citrus, cacao, rubber, pumpkins etc. dlheyr up to 1900

m altitude.

Cacao looper Ectropis sabulosaVarr. The larvae of this moth move by
forming a loop. They can build puinto large numbers given the right
conditions. That is where the two common names come fribraats the
young leaves during the flush of growth of cacao. It also dgsasweet

potato, cassava, taro, peanuts and coffee by eating theedeatarge
outhreaks of these insects normally die out naturally due to qired.

Cluster caterpillar Spodoptera litura(Fab). The adult moth is 18 mm long
with a brown body. The wingspan is about 40 mm. The front wihgse
silvery marks and the hind wings asélvery white and you can almost se
through them. This moth is attracted to lights at night. Téwede are dark
brown above and green beneath with a light band along the didevae are
45 mm long and cluster togetheThey damage a range of cropQuite often
the damage is only slight but in some seasons they can doséxetiamage.

They move between crops and the numbers depend on the din
conditions. Sometimes, control can be achieved by removing and destjoy
leaves that have large numes of caterpillars on them. On taro, the youn
caterpillars can be collected in a paper bag and burned. r@ocan be

achieved with contact insecticides such as carbaryl.

Corn earworm Heliothis armigera(Huebner). The moths vary in colour but
are generally brown to grey with dark irregular markings acrdiss front

wings. They are darker towards the tip with a pale band neaetyge and
with a dark spot almost near the centre. Adult moths have gspian of 35
mm. They fly at night. Moths layp to 1550 eggsThe larvae feed on leaves
and fruit. They damage a range of plarifbey can cause serious damage
corncobs and tomato fruit. Rain helps the pupae develop arthwnoist
weather makes the pest worse. In the highlands the occurriemprobably

seasonal with a lull early in the year then in Aug/Sefithe insects have a
number of parasites and predators therefore for these td bpiand be able
to control the insect, it is important to restrict sprayirgrauch as possible.
A fungus dsease grows on the insects in the highlands and is favouyed
wet conditions. The larvae become dark and move slowly. &hingal




threads turn green and become powdery. The larvae can alsbaien off
the plants and then killed.

Sweet potato havkmoth Agrius convolvuliL. The adult is a large
hawkmoth with grey wings and pink and black banded body. Thegspan
is 75120 mm and the body 45 mm long. The wings have irregular ligioft
dark patterns. The adults fly near sunset. They are styoatjtacted to
lights. Adults can fly long distances. (Thousands of kiltres.) The adults
can suck nectar from flowers by hovering near sun$bey larvae eat the
leaves of sweet potato and also damage taro. The larvae fettet @nderside
of the leawes. It is more serious in coastal areas and is mainly belovd 150
It is also worse in dry weather. There are natural parasitespaedators that
help control. Digging the ground to expose pupae reducesuhnger. The

larvae can be picked off leavéy hand. Plants can be sprayed with carba
insecticide. (But this should rarely be used as people et taoo and sweet
potato leaves. The young larvae that need to be sprayed areumy leaves
that people eat.)

Sweet potato leaf minerBedella somnulentellgZeller). The larvae of this
very small moth burrow into sweet potato leaves. The larvaesmall green
caterpillars. Adult moths are 3 mm long and brown to grey iloen A life

cycle takes 34 weeks, so pest numbers can build upcilyi. The larvae or
caterpillars can be up to 7 mm long and at first make straighemin the
leaves but later they mine out blotches of tissue. Only docadly do large
outbreaks of these caterpillars occur. Mostly they arerotletl by parasites
and predatorsCare with chemicals is important as it can upset the balahc

predators and parasites. If it is necessary to spray, a rahgeemicals will
kill the larvae but not the pupae. Therefore it is necessargpray twice
about a week apart.

Sweet potato vine borer Omphisa anastomosali§&Suenee.Larvae are

yellowish with brown hard plates. Up to 3 cm longAdult lays about 300
eggs on underside of leaves and pupae form in the tllzevae burrow into

leaf stalks then burrow downwards. A lifg/cle takes about 55 days. Whe|
larvae bore into vines it is claimed that the tubers are reduin size.

Infested sweet potato start to wilt in dry weathEor control crop rotation is
important.

Taro hawkmoth Hippotion celerio(L.). The adult madts have small silvery
markings on light brown torpedshaped bodies. They fly at night with
whirring sound. The front wings are brown with a silvery gé&riand the rear
wings are brown with a black central patch and bright pinkrrtea body.
The lavae are up to 60 mm long. They are green or brown with a la
eyespot on the fourth body segment and a small yellow eyespdhe fifth
segment. The horn on the rear end is straight and bladie larvae eat the
leaves and can do serious damage. Taeynormally under the leaf and e4
the edges of the leaf. They eat taro and sweet potato leavkegrapevine

leaves. The loss of some of the leaves does not necessatilge¢he yieldlt
is possible to pick the caterpillars off by hand. Carbangeiticide can be
used. It has some parasites and predators that help control.

Vine hawkmoth Theretra oldenlandiaéabricius These moths are simila
to sweet potato hawkmoth but have no pink areas on the hindswinThe

moth has a wingspan of 60 & mm. The larvae feed on grapevines, swe
potato, taro etc.
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Black flea beetleArsipoda tenimberensizacoby. This insect damages swe
potato leaves, corn, common bean and soybean and probailg ether
plants. The insect causes characteristic dge It is widespread but the
damage is normally not important.

Horned weevil Apirocalus cornutugPascoe). They occur up to about 16
m altitude and damage a range of plants. The insect mairdglkattgrowing
points and soft shoots. It chews theales eating holes and this is ofte
called shot hole damage. Other insects do similar damage damage is
often not serious. The weevils can be picked off plants amdvded in a tin
of water that has a little kerosene on the surface. Chemuatral is not
easy.

Monolepta beetlesMonolepta sppare similar to pumpkin beetles. They
damage leaves and flowers of cassava, corn, mungbeans, kmsnp
cucumber, and sweet potato. They feed on young shoots.

Pumpkin beetlesAulacophora spp.The adilts feed on flowers and leaves
They eat the leaves. The larvae tunnel in stems and attad¢&. rGdey can
be stopped with a dust such as Derris dush insecticide such as Malathion
can be used.

Small tortoise beetlesCassida sppFeed on sweet pato leaves as well as
lettuce and potato. Damage is normally minor.

Sweet potato weevilCylas formicarius elegantuluéSummers). This is a
small shiny blue/black arike insect. The adult rarely flies but they can fly
up to 1.5 km and they are vepoor at burrowing in the soil. It is about®

mm long. Adults feed on leaves and stems. They can live foersgv
months. Eggs are laid in holes in vines or tubers and hatchweek. Pupae
are in the tubeor stem and last for one week. Larvae arkite and legless
7-8 mm long and burrow into vines and tubetsgl days. A life cycle takes
about one month. There can be 8 generations per yddrey can cause
serious damage in cracking soils and in old gardens. Whegnktheow into

sweet potato sms and tubers, tubers get a bitter taste and bad smell.
Damage is worse in dry weather. The insect thrives under wamist
conditions. Insects can also live on other sweet potatoljapiants. Crop
rotations prevent large numbers building up. A egmar break between
crops and one kilometre between gardens is needed. Mousdihground
sweet potatoes especially in places with cracking soilscaeful not to take
weevils to new gardens in planting material. Deep rootingdki and fast
maturing knds of sweet potato get less damage. Get rid of old sweet@ota
vines after the crop is harvested. Pigs or other animals eamsbd to clean
the gardens. Insects can also breed in sweet potato famégsweg morning
glory. Harvest the crop as soas it matures. Damage can occur after
harvest. Plant kinds of sweet potato that get less damagmntif®y material
can be dipped in Malathion insecticide.

Taro beetlesPapuana spp.The adult beetles are brown to black and wi
strong legs for digging The insects are 185 mm long and the wing coverg
do not quite reach the end of the abdomen. There are one or snua#
horns on top of the abdomen. They fly at nighAdults can live for 150
days. Eggs are laid in the soil near grasses et¢ HDmm deep. Larvae are
white curl grubs and feed on plant roots. Pupa can be 200 mmnidnithe
soil. Controlis very difficult. Garden location influences the amount (¢
damage. Barrier crops around the edges of gardens posslgg bontrol.
Some vaieties get less damage.




Tortoise beetlesAspidomorpha sppThe adults are round insects often wi
bright colours. A life cycle may take-8 weeks. The adults and larvae eq
holes in sweet potato leaves and eventually all the leaf éetvthe veins ca
be eaten away. They also eat aibika. They are normally notjarmast.
Old sweet potato plants and other plants in the same familyacaas places
for the insects to breed so these should be removed. Sprayithgarbaryl
insecticide works (0.2%olution). Often control is not necessary.

Amblypelta bugs Amblypelta spp.They suck sap and secrete a toxic saliva.
A few insects can cause extensive damage. They attack a @fngtaer
plants. They can cause plants to wilt and fruit to drop off.

Black leaf-footed bug Leptoglossus australigFab.) This bug damages a
least 26 different species of plants. The insect occurs istrdéstricts of
PNG at most temperatures and localities, wet and dry, gnadsind forest up
to 1750 m altitude. Thegung stages and adults suck the sap, causing pl:
to wilt. Itis common but not very serious. Control measures are nohaly
required.

Cacao mirid Helopeltis clavifer(Walker). They have piercing mouthpart
that secrete a toxic substance thabguces a dead spot on the plant. Th
can cause the death of the terminal bud and growing shootamitppl One
insect can make 50 feeding punctures a day. Young fruits @maardd older
fruits can be deformed. They have been recorded damagingp&&es of

plants in PNG. The insects occur from sea level up to 1670 ituckt.

Infestation is often only to a section of the crop or tree.

Grass bugis also called sweet potato miridlticus tibialisReut. This bug is
about 20 mm long and black. Itjops. It is widespread on sweet potato and
reputed to be vector of "little leaf".

Tobacco whitefly Bemisia tabaci(Guen.). These are very small white
whiteflies. Adults are about 1 mm long. Larvae do not move mudhe

whitefly is mostly found onhie lower leaf surface. If the leaves are shaken a
cloud of small motHike insects flutter out but resettle. The young insects
suck sap, causing leaves to turn yellow, wilt and die if thare large
numbers of insects. They spread viruses. They ablmrete honeydew
causing sooty mould fungi to grow. Damage is more commomnduttie dry

season and they disappear when rain starts. Control is motadly needed.

Atractormorpha crenaticepBlanch. This grasshopper is uniformly green or
light brown with pale pink hind wings. This grasshopper damages the leav{
and tends to do damage in moist places.

Mole crickets Gryllotalpa africanaPal. The adult is a brown cricket about

25 mm long with a velvety appearance. The front legs are affg@dapted
for digging. Males are heard chirping in the evening. The emgsoval
brown and 1.5 mm long. It attacks many crops at the seedliagest Roots
are damaged and plants wilt. It is worse at lower altitudes iammoist soil.
It can burrow deeply intohte soil. Most of the damage is to seedlings as thg

insects burrow just below the surface. They can feed on sp&tato below
the ground.

Phaneroptera brevigwud.-Serv, is a long horned grasshopper common in thg
highlands. Itis fairly narrow. Antenmsare 34 times the length of the body.
Females lay up to 60 eggs over 3 months. It attacks sweetopbyaeating

the leaves. It is often found in shady place<Control is usually not
necessary.
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Other minor pests
Adoxophyes sp Tortricidae (LEP.}leaf roller
Reported damaging sweet potato.

Aedia sericedButler Noctuidae (LEP.)
Frequent in small numbers in sweet potato in highlands.

Antestiopsis chamberdtie Guillon Pentatomidae (HEM.)
on sweet potato

Aphthona bicoloratalacoby ChrysomelidadCOL.)
Doing minor damage feeding on the leaf epidermis of sweedtpot

Argina cribraria (Clerck) Arctiidae (LEP.)

On sweet potato and Crotalaria. An orange spotted moth.eTéer white edged spots
on the front wings and darker spots on the rear wirlgarvae feed within the seedpods
of crotalaria. Caterpillar is black with yellow rings acsothe body and with long black
and white hairs. There is a row of orange spots along the 3idey are up to 25 mm

long.

Asura crocotaHampson Arctiidae (LEP.)
Larvae reported boring superficial channels in stored $wesato tubers in the
highlands.

Atysa sp. Chrysomelidae (COL.)
Reported on leaves of sweet potato and also pollinating plan

Cassida sppsmall tortoise beetles reported feeding on sweettooteaves in small
numbers and doing minor damage.

Cicadella wallaceDistant Cicadellidae [Jassidae](HEM.) On
sweet potato in highlands.

Clysterius angustuArrow Scarabaeidae (COL.) In sweet
potato
Colasposoma regularéacoby Chrysomelidae (COL

On leaves and stems of sweet potato. Makes small round hogsedet potato.

Dendrothripoides ipomoea@agn. Thripidae (THYS.)

Feeding on sweet potato leaves causing yellow freckling.

Epilachna signatipenniBoisd. Coccinellidae (COL.) leaf eating
beetle reported damaging sweet potato.

Idopsis excellenBaust. Curculionidae (COL.)
Reported damaging sweet potato leaves.

Kolla sp. Cicadellidae (HEM.)
Reported damaging sweet potato leaves causing brownrspotti

Nysius villicusvan Duzee Lygaeidag HEM.)
Reported sucking on sweet potato. They are inconspicuassyr brown bugs-3mm
long. The damage is normally unimportant. They normallg lbn weeds.

Onchyrotica concurs&Valker Pterophoridae
Larvae on sweet potato. Larvae fold and web lsave
Solephyma papuana Galerucidae (COL.) Reported

damaging sweet potato




Tabidia insuralisSnell Pyralidae (LEP.)
Reported causing extensive windowing of sweet potato kawdowlands. They tie
leaves together and chew the leaves.

Teleogryllus commodud/Ik. Gryllidaefield cricket. In sweet
potato.
Zygina medioborealiShauri Cicadellidae (HEM) Common on

sweet potato in highlands.

Sweet potato weevil damage

Armyworm damage
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Taro family plants

Taro tru Chinese taro
Colocasia esculenta Xanthosoma sagittifolim
Taro
plants
Giant taro Swamp taro
Alocasia macrorrhiza Cyrtosperma merkusii

Elephant foot yam
Amorphophallus paeoniifolius



Chinese taroXanthosoma sagittifolium

Taro tru Colocasia esculeta

Swamp taro Cytrosperma merkusii

Giant taro Alocasia macrorhiza Elephant foot yam Amorphophallus paenifolius
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Chinese taro
Tok Pisin: Singapo; taro kongkong Scientific name: Xanthosoma sagittifolium

The Chinese taro plant

This plant looks a bit like taro tru but the leaves are bigger. The leaf is alsdedivimear
where the leaf stalk and blade join and there is a distinct vein around the edgdedfthe

Under the ground the plant produces a ring of small corms around a large central stem or
corm. ltis these that are eaten.

These taro plants can grow up to 2 metres tall although an average plant is problgbdy
metre tall



Where does Chinese taro grow?

Chinese taro will grow well from sea level up to about 1600 metres above sea leve
Sometimes it is seen growing at higher places than that, but it doesn't produce llery we

Chinese taro is one of the newer taros to Uraplew Guinea and it is still being introduced
to some areas of the country. In the Southern Highlands it was brought in by the first piestple
landed by plane at Lake Kutubu.

People in mid altitude areas use Chinese taro very commonly. At Kutuimlsanilar
lowland areas it is one of the most commonly used root crops. In the Gazelle pannisete
people are very short of land they grow Chinese taro under cacao and coconuts.

Chinese taro is suited to high rainfall areas.

How is Chinese taro planted?

Chinese taro is normally planted by using the top piece of the main central cataror It
can also be grown by using the small side corms; or pieces of the corm can basused as they
have some buds on them.

They can be planted at any tinoé the year but in dry areas the middle of the dry season

should be avoided. Plants are spaced at varying distances but there is often abowt 0.9 m
between plants.

What conditions does Chinese taro like?
Chinese taro giws better in good soils especially ones with plenty of nitrogen. But is car

be grown in relatively poor soils and still give a satisfactory amount of food. Whersoil is hard
and compact, much less food is produced.
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This taro like most other tarcamily plants can also be grown in light shade. It is often
grown near bananas and other taller plants.

The places where it has become a major crop mostly have a deep soil that has bkeed wa
there by water (alluvial) and a wallistributed rainfall. Inthese places it is a very easy crop to
grow and requires very little maintenance ofplanting. It does not do well in waterlogged soils.
The soil water level must be at least 45 cm below the soil surface for Chinesda produce

properly.
When is the food ready and how is it harvested?

Sometimes a crop of corms can be harvested after 7 or 8 months but often pkenis t&
one year to grow a good crop. Where plants are on hillsides the corms are of¢esthdrwithout
actually digging out the whle plant. The soil is carefully dug away from the plant and the small
corms are broken off the parent plant. The main stem is then covered to producegpew

Chinese taro gardens often stay in the same place for many years and cerijustar
harvested with only occasional or irregular-ptanting.




The corms will store reasonably well under dry, cool, waedhtilated conditions. The corms
will also remain in good condition if they are left growing in the ground and justdsie when
needed.

Chinese taro as food

Mostly only the young corms are eaten. The main stem or corm can be eaten but ofter
contains oxalate crystals so that it burns the throat.

The young leaves can be boiled and eaten as an edible green or kumu.

Sone idea of the amount of different nutrients that are contained in a 100 gram portion «
the part that is eaten are given in this table.

Moisture | Energy | Protein | Calcium Iron proVitA provitC
% cals g mg mg g mg
Corms | 7077 1.33.7
Leaves 2441

The corms are mostly peeled then boiled or roasted. Many people do not like Chirese t:
as much as some of the other root crops but they grow and use it because it is easy.

Pest and Disease

Chinese taro suffers little from serious pest or disgaeblems. Sometimes the corms are
damaged by taro beetles or rats. Sometimes the leaves are attackedlbgusiking insects, like
coconut scale and cotton aphid.

Corm rots, especially during storage, can be a problem if corms are damaged tyr poo
stored.

Chinese taro does not get the taro blight disease that is causing so much trobtibgevitu.
But it can get some fungal leaf spots.

But because at present Chinese taro does not suffer serious pest and diseasaspitobl
should not be assumeéiat problems cannot occur. Root rot problems have occurred both in Ghar
and East New Britain. These problems arose where soil fertility wasptamts were continuously
replanted in the same area and a fungus sudBacium rolfsii attacked the ras and virus like
symptoms showed up on the leaves. Plants died.

Chinese taro leaf spot Chinese taro root rot
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Chinese taro diseases

Root rot Fungus Phytophthora citricola
Fungus Phytophthora nicotianae
Fungus Pythium arrhenomanes
Fungus Pythium vexans

Leaf spot

Chinese faro insect pests

Taro beetles

Scarabaeidae (COL) | Papuana spp.

Coconut scale

Diaspididae (HEM) Aspidiotus destructoBignoret

Armoured scale

Diaspididae (HEM) Chrysomphalus dictyosperigiMorgan)

Armoured scale

Diaspididae (HEM) Hemiberlesia palmaéCoderell)

Soft scales Margarodidae (HEM) | Icerya seychellaruniwestwood)
Yam mealy bug Pseudococcidae (HEM Planococcus dioscorea#illiams. On Chinese taro in storag
Mealy bug Pseudococcidae (HEM Planococcus pacificu€ox

Longtailed mealybug

Pseudocoddae (HEM) | Pseudococcus longispinggargioni)

Nutrient deficiencies

What signs does a plant show when it is short of soil nutrients?

When nitrogen is in short supply plants are small with pale green leaves antdlehior

stalks. Growth is slow.

Phosphorus shortage also makes plants small and growth slow but the leaves remain dark

green.

Magnesium shortage results in a bright orange colour developing between the veins. The

leaf dies.

Calcium shortage causes old leaves to be thick and leathemyobnt leaves are small and
twisted with dead and pale patches.




Elephant foot yam
Scientific name: Amorphophallus paeoniifolius
What is the plant like?
The plant has one straight leaf stalk and then a very divided and irreguiat ks top.
People in villages know a wild form of this plant. The stalk or leaf petiole iy veugh.
This kind is never eaten because it contains large amounts of a poison called thatldterns the

throat and irritates the skin. The kind thaigrown and eaten has a smooth leaf stalk.

The large round underground corm produces small corms around the side. These are ust
used for planting.

After the leaf dies back, a very large lily type flower is produced. This flolas a strong
smel, like rotting meat, which attracts flies to pollinate the plant.
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Names

This plant produces a large round underground corm. That is how it got its name "elephant

foot". But it is not a yam, as the flower and thet@sf the plant show it really belongs to the taro
family.

Scientists have recently changed the names of these plants. The old name was
Amorphophallus campanulatdmit now the correct name Bmorphophallus paeoniifoliusThere
are two varieties: varhortensiswhich is the cultivated kind with smooth leaf stalks, and var.
sylvestriswhich is the wild kind with rough green leaf stalks.

How does the plant grow?

Small corms from around the side are the normal part planted. If a very smallisorm
plarted, the plant may need to grow for several seasons to produce a large yield. AVesththe
corm needs to be kept for a few months before it is ready to produce a new shoot-gumivre
When it is planted a single leaf stalk is produced and thgulaa shaped leaf is produced at the top
of the stalk. Eventually the corm under the ground increases in size then thededfatik. The
corm could be harvested and stored, or eaten at this stage. If it is jush Mdty large flower is
produced.After a while this flower produces a strong smell like rotting meat.

This type of growth pattern where the plant grows leaves and produces a corm or tuber that
then can be stored and needs to be kept beforegtows, is the type ofrowth that suits areas with
a distinct wet and dry season. It has the advantage that the corm will storefigelharvest and
can be eaten in the dry season when food is short.

Where does this plant grow?

In Papua New Guinea this plant is grown asmnally in several coastal areas. It can be seen
in Sepik gardens and in Milne Bay. It is also grown in several other tropical deantt is
common in some areas of India and is grown and used in Fiji, the Philippines and $meone



Gilant taro

Tok ples: Paragum (Kuanua) Scientific name: Alocasia macrorrhiza
What is the giant taro plant like?

This is a taro family plant. It grows as a large upright plant that can be upnet8es tall.
The tuber or rhizome grows above the ground and is the ¢gaten. It is only eaten in some
varieties and is not commonly used except in a few places in Papua New Guinea.

The leaves are large and upright. The leaf blade continues straight on at the saenasang|
the stalk and is not bent back at right angleBhe leaf is shiny and often the edge of the leaf is
wavy. The bottom lobes of the leaf are rounded.

The stem or rhizome is thick (105 cm) and often extends along the ground or curves
upwards at an angle. Brown trailing fibres of the leaf bases dftary from the stem. Small round
side shoots grow from this stem.

Giant taro
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Where do giant taros grow?

In Papua New Guinea Giant Taro or Paragum can be seen growing wild near anddks a
the bush in many parts of the countryhey grow from sea level up to about 2700 metres altitude.
But in most places these plants are wild and not eaten for food. They are uery bit

In a few areas this taro is grown in food gardens as a food. At Namatanai inifgamd
Province, and amngst some of the Tolais near Rabaul it is commonly grown and used.

The same plant has been recorded as an occasional food plant in a number of Pacific
countries, the Philippines and in Indonesia and Malaysia, Taiwan and India.

How are Giant Taros grown?
Small shoots or corms develop along the sides of the stem of the main plant. Thdse can
removed and planted. But growth from them is very slow.

It is better to use the top piece of an old stem once the plant has been harRsted. of
the stem an be used. Plants need to be 1to 1.5 m apart.

Because the giant taro takes more than a year to be ready to harvest, iendenp left
growing in an old garden site after the other plants have been replanted in a riem.gd he giant
taro is simpy left to grow without much care or weeding, until the owner wants to harvest it.

Preparing and cooking giant taro

Giant taro contains small needik&e crystals in the tissues. These are due to a chemical
called calcium oxalate. It is necessary tonm/e these during the preparation and cooking. The
method of peeling is important. Normally some ladies who are especiallyierped at peeling do
this job. Also the taro corm is often left to wilt for a week after ihigrvested and before it is uke

Also to help remove some of the crystals, the stem is baked for a long time, edbnil
several changes of water.

It is also important to use the right variety of giant taro because the kinds grogerdens
have less of the chemical than wildem

What conditions does giant taro require?

Giant taro is a tropical plant and will not grow well below if0 It requires a well
distributed rainfall and does not tolerate drought. Even though it grows along creekibeaksot
tolerate waterloggesoil.




Swamp taro

Scientific name: Cyrtosperma merkusii
The plant
This taro family plant can be picked out from other commonly grown taro plants by th
pointed ends to the leaf lobes. The leaves are arrow shaped and point upwards. Batp#uts
of the plant can vary. Some kinds are more spiny on the leaf stalks than others.

The plants can grow up to 4 metres tall. Under the ground there is a large fatteneche
or corm. This is shaped liked a cylinder and can be up to 70 kg si

The plant produces a lily type flower that then produces a group of seeds that are orange
colour.

The plant produces suckers. The number of suckers varies with varieties. Someesount
have up to 15 varieties of this taro.

Drawing Celia Bridle

Naming of the plant

In the past scientists have often called this pl@gttosperma chamissonand sometimes
Cyrtosperma edulbut these names have now been changegiytbosperma merkusiiThis type of
confusion sometimes occurs when a phaaries as much as this one and scientists think the one ir
another country is a different plant. A scientist who worked in Papua New Guine&tgeérs to
sort out the correct naming of this group of plants.

63



Where does the plant occur?

As a food plat in Papua New Guinea this swamp taro is mainly grown and eaten on Manus
Island, The Trobriands, the Mortlock Islands and in some areas of Bougainvilleukadli8land.

In Kiribati, a Pacific Island nation, this plant has been one of their nraititional foods. It
was grown in pits dug into the coral atolls. Itis also grown and used in Maal=ilonesia and the
Philippines as well as some other Pacific Island countries.




Taro

Tok Pisin: taro tru Scientific name: Colocasia esculenta
The taro plant

The taro tru plant is an upright plant with large leaves carried on a long, oftged,
petiole.

The petiole joins this large leaf blade away from the edge towards the centreleathe

At the grourd level it has a large fattened base to the stem that is called a corm. Atfuend
corm small buds produce a circle of suckers or small side plants.

As plants get older, particularly if a dry period occurs, the taro plant will predubly type
flower in the centre. When this is pollinated it produces a green fruit that turns orangigle lthis
there are some thousands of small seeds.

Drawing Celia Bridle
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Kinds of taro
Scientists recognise two different kinds of taro tru.
They give thenslightly different scientific names.

Colocasia esculentaar. esculenta
And Colocasia esculentaar. antiquorum

The first one is for the taro that is grown in most areas of Papua New Guinea thatrimay
of small leafy suckers and new plants are grofsom the tops of main plants or young leafy
suckers. The other plant actually has all the leaves dry off and it has a periodivéhelant can be
stored. The suckers are larger. This plant mainly occurs in very dry areasasuibhe Western
District.

A plant looks like this after the leaves have dried off. The leaves and plant whenngyowi
look much the same as the ordinary taro.

Dasheen type of taro

The main type of taro tru comes in many different varieties. These carckedmut by the
colour of the leaf stalk and by looking at many other details of the plant. The diffesdmetween
all these kinds are important to taro growers.

Where does taro grow?

Taro will grow from sea level up to about 2300 metres altitude. Idsesn average daily
temperature above 21jC. This means that most gardeners in Papua New Guinea havechéocha
grow taro if they want to. In fact most families grow at least some tar@s d crop that particularly
suits hot humid places like coaktareas of Papua New Guinea. In the past it has been very
important but some diseases such as taro blight and virus diseases meanis thavitess grown
in areas like Bougainville, the Gazelle peninsula and Manus. It also neexttila $oil and otlr
crops such as sweet potato and cassava will grow on poorer soils.



Taro needs some special conditions to grow well. It needs to have a fertilarswiit needs
plenty of water. So in most places taro is put first in a rotation afted I clearedrom bush.
Otherwise it is put on fertile soils near rivers.

Because taro can also stand a reasonable amount of shade, it is partisultable for
growing in newly cleared rainforest in places with high rainfall. NedrBdsavi, the Kaluli people
hawe these conditions and they have also developed a special gardening technique. aht#hecle
undergrowth, plant their taros and bananas, then cut the trees down over the top of the leeop.
taros and bananas grow up through the fallen leaves and bmanchust because taro will grow
reasonably well in shade it normally still grows better in full sunlight. oltau needs more sunlight
than Chinese taro.

The Huli people near Tari often grow taro along the edges of the drains that they are
specialisedat digging. Here the taro can get moisture and good fertile soil. In other arepkepe
find the right conditions for taro either at the bottom of a deep limestonelsié such as on the
Nembi plateau or at Erave; or beside a creek or river or abtitom of a small valley. Often taros
are put near houses where the soil fertility can be built up with household serapsizbish.

In some areas of Papua New Guinea people grow taro as a flooded crop where they mal
shallow pond and then grow thertain the water. Normally water is provided for the pond by as
system of irrigation so that the water doesn't become stagnant and cause the tasbs This
method is also used in some other Pacific countries. (Some other tarosssswhrap taro arelso
grown in water.)

How can you grow taro?

Taro is grown from the top piece of a corm, or from side suckers. When tops edelaaf
stalks about 20 cm long are left attached to a piece of the corm about 1 cm thick. géneral rule,
larger tops grw faster and give larger corms. Often when side suckers are used thdgractia a
nursery beside a creek until needed. Itis possible to get taro buds on taro roawtargl produce
several new plants if the growing tip is removed. This is a Wwaincrease the amount of planting
material.

The top or sucker is planted in a hole. The hole should b@0m deep. Normally it is
made with a digging stick or a spade. Putting taro in pits or holes gives betisrthean by planting
on flat ground or raised beds. A normal spacing for taro is to put one plant on each squageofetr
ground.

Atarotopin
a planting hole
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Taro can be planted at any time of the year but it is often fitted into a selgsattern to suit
the rainfalland other gardening conditions. It does not grow well in dry periods so planting is often
arranged to avoid these in coastal areas.

Dr Sutherland in his book, Introduction to Tropical Agriculture shows the growth ofa tar
crop and the taro plant lookgrlike this.

Initially there are lots of leaves and these increase in size, then time fooms and the
leaves get smaller and fewer. Although weeds growing in a taro crop affectite of taro the
effect is worst when weeds are lgftowing at an early stage of the crop when the taro leaves are
small and it cannot compete as well. During the growth of a normal taro crop &etwend 9
weedings may be needed. Allowing weeds to keep growing reduces the size of thenthassseell
the number of suckers produced. As with most crops, weed control is less of a problém in t
highlands.

Putting mulch around taro plants normally gives a higher yield. This is probably beitause
helps weed control and well as keeping moisture in the soi

On the coast taro is often ready for harvest after about 5 or 6 months but in thartdght
is often 10 or 12 months before corms are large enough for harvest.

Often people in taro growing areas insist that taro should either be grown @nntsrwith
only certain other plants intercropped with it. This is probably a practicehths developed with
experience as it has been shown that taro can restrict the growth of somerotigesuch as beans.

Taro as food

Taro corms can vary in how muchater they contain. This can vary between 58% and
75%. Papua New Guinea farmers normally prefer drier types as these give mayg fmexork.
Large softer kinds are given to pigs in some areas.




Some taro varieties burn the throat due to cleais called oxalates and possibly some other
chemicals. This means that in all kinds of taros there are also wild kiredgitow along creeks etc
and these are often not used. In gardens the amount of these oxalates is idflogtice amounts
of fertiliser used. Adding extra potassium and nitrogen can increase the amounts aégxalat

Taro starch grains are very small and this makes it a very easily dayésdd.

Taro leaves are very good quality food. Young taro leaves are commonly cooked amd ea
and one taro leaf per day is enough to meet the vitamin A needs of three smatkhild

The leaf stalks of taro can be cooked and eaten.
Protein is an important part of food for health and growth. Taro corms containebatw

1.7% and 4 % on a dry welig basis. This varies with variety and also the fertility of the soil. The
protein content also gets less as corms get older.

/ 100 g edible portion
Moisture Energy Protein proVit A proVitC Iron Zinc
% KJ g ug mg mg mg
Corm 66.8 1231 1.96 3 5 0.7 3.2
Leaves 85.0 210 5.0 424 90 0.6 0.7
Leaf stalks 93.0 101 0.5 180 13 0.9
Diseases
Taro
Leaf spot Fungus Cercospora sp.
Blossom blight Fungus Choanephora cucurbitarum
Brown leaf spot Fungus Cladosporium colocasiae
Leaf spot Fungus Colletotrichum sp.
Mitimiti disease Unknown Hirschmanniella miticausa
Leaf spot Fungus Leptosphaerulina trifolii
Leaf spot Fungus Neojohnstonia colocasiae
Shot hole Fungus Phyllosticta sp.
Blight Fungus Phytophthora colocasiae
Leaf blight Fungus Thanatephorus cucumeri
Root rot Fungus Pythium spp.
Mosaic Virus Dasheen mosaic virus
Dwarfed plants Viruses Alomae & Bobone viruses
Root rot Fungus Fusarium solani
and Periconia sp.
Root knot Nematode Meloidogyne sp.
With corm rot Fungus Botrydiplodia theobromae
and Chaetophoma sp
and Rhizoctonia sp.
and Athelia rolfsii
Corm and stem rot Bacteria Erwinia carotovorasub spcarotovora
Bacterial leaf blight Bacteria Xanthomonas campestis. aracearum
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Taro blight (Phytophthora colocasige

This is a fungus dmsase that produces dead
spots on the leaves. Often the spots run down the leaf
in a line, and there is a yellow border around the spots.
The edge of the leaf away from the spot often dies.
Early in the morning a white fuzz can be seen on the
surface otthe spots.

It is this disease that has caused so much
trouble in coastal taro growing areas like Manus and
Bougainville.

In most of the Highlands this disease does not
cause much trouble because the altitude and cool
temperature stop the disease spregdinDiseased
plants can be seen in lower villages (below 800 m).

Taro shothole (Phyllosticta colocasiae

This is another fungus disease that looks quite
a lot like taro blight. It has round dead spots that have
a yellow ring around them. Often thereasole in the
centre of the spot where the dead leaf tissue has fallg
out. There is no white fuzz like with taro blight.

This disease is commonly seen on taro plantg
in the Southern Highlands. It never gets bad enough t

kill the leaves or the planhut it does some damage.

Brown leaf spot(Cladosporium colocasiae)

Irregular but almost round reddish brown
blotches can often be seen on older taro leaves. They
are due to another fungus.

The spots don't seem to do a lot of damage to
the leaf and th growth of the plant does not seem to
be seriously affected. It gets worse in humid damp
conditions.

Leaf spot (Neojohnstonia colocasiae
Yellow or brown spots round or irregular and
1.5 cm across occur on the leaves.




Leaf blight (Thanatephous cucumeris

Bacterial leaf spot
(Xanthomonas campestyis

Root rot
(Pythium sp& Phytophthora syp).

These rots of the corm and roots can cause
problems while taro is growing in moist areas. The
disease is reduced if healthy planting material is used,
diseased plants are removed, water does not become
stagnant around taro, and proper crop rotation is used.
Some varieties get less damage. Where soils are wet
or flooded, kinds of taro suited to these situations
should be used.

Dasheen mosaic virus

This disease often shows itself on taro leaves
a fine feathery yellow and green streaking patte
around the veins of the leaf. The leaves can a
become slightly wrinkled.

It is caused by a very small particle called
virus. These viruses are sprebdtween plants in theg
mouthparts of small sap sucking insects such
whitefly. They also are spread in the taro plantiy

material.

It does not get as serious as other virus diseases
of taro in coastal areas, but it can be seen in Highland
gardens.

Alomae & bobone viruses

These are serious virus diseases that make t}
leaves of taro go small and wrinkled then the wholg
plant can die.

In some areas on the coast it is causing serio
damage. The very small disease particles are spre
by insects but aa also be in the planting material.
Some varieties of taro get these diseases badly at
others don't seem to get the disease too badly.
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Storage of taro

Most taro tru will only store for one or two weeks after harvesting. Thisesause storage
rots due to fungi and bacteria cause the taro to rot. The main organisms causingsttsaige have
been identified as:

Botryodiplodia theobromaés a very common fungus that causes silvering of yam leaves,
root rots of peanuts and many other rots. With tarstorage it causes a spongy black rot.

Fusarium solanis another very common fungus that often causes plants to wilt. With taro
in storage it causes a dry rot sometimes called powdery grey rot.
and Erwinia caratovorais a bacteria that rots the strehghing substance in plant cell walls
causing things like soft rot in marita and other plants.

INSECT PESTS

Taro insect pests

Taro beetles Scarabaeidae (COL) Papuana biroiEnd.
Scarabaeidae (COL) Papuana huebnefrairm.
Scarabaeidae (COL) Papuana jagnensisArrow
Scarabaeidae (COL) Papuana laevipennis
Scarabaeidae (COL) Papuana semistriata
Scarabaeidae (COL) Papuana trinodos#rell.
Scarabaeidae (COL) Papuana woodlarkianéMontr.)

Taro hornworm/hawkmoth

Sphingidae (LEP)

Hippotion celerio(L.)

Taro leafhopper

Delphacidae (HEM)

Tarophagus colocasiae

Delphacidae (HEM)

Tarophagus persephone

Delphacidae (HEM)

Tarophagus proserpinéKirk)

Aibika leaf miner

Gracillariidae (LEP)

Acrocercops sp.

Banana aphid

Aphididae (HEM)

Pentalonia nigronervsea Cog

Cacao armyworm

Noctuidae (LEP)

Tiracola plagiataWalk

Cacao looper

Geometridae (LEP)

Ectropis bhurmitra Walker

Cluster caterpillar

Noctuidae (LEP)

Spodoptera liturg Fab)

Corn earworm

Noctuidae (LEP)

Heliothis armigerHuebner

Dermolepida beetke(Chafer beetles) | Scarabaeidae (COL) Dermolepida nigrun{Non f.)
Scarabaeidae (COL) Dermolepida noxiuniritton
Melon aphid Aphididae (HEM) Aphis gossypiGlover

Shot hole weevils

Curculionidae (COL)

Oribius cinereudMshl.

Curculionidae (COL)

Oribius cruciatusFst.

Curculionidae (COL)

Oribius destructoMshl.

Curculionidae (COL)

Oribius inimicusMshl

Sweet potato hawkmoth

Sphingidae (LEP)

Agrius convolvuliL.

Tobacco whitefly

Aleyrodidae (HEM)

Bemisia tabac{Guen.)

Lygaeidae (HEM)

Astacops fivicollis Walk.

Lygaeidae (HEM)

Astacops villicollig(Stal.)

Acridiidae (ORTH)

Gesonula mundata sanguinoleraaus

Taro beetles

These black or brown beetles ar88Zm long and
seem to occur wherever taro is grown in Papua Nt

Guinea. Their frontegs are specially adapted for diggin
and they burrow under the plant eating the corm. T
larvae or grubs also live in the soil and eat taro. There i

several different kinds of taro beetle.

The only place where damage seems less is in very

damp sies. Taro beetles can also damage a number of

other plants.



Taro hawkmoth

This large green caterpillar can often be foul
under the edge of a taro leaf eating the leaf. It has a
stripe along the side, 2 large "eye" spots and a Ig
pointed browrhorn at the end.

Although it can be found in most taro gardens

the Highlands it never seems to develop large numbers
except in dry areas. It can occur badly in some lowland
gardens in the dry season.

A similar hawkmoth caterpillar with a distinctive
striped pattern along its body can also be seen in some taro

gardens. This is the sweet potato hawkmoth.

These caterpillars are large and can easily

caught and killed by hand.

Taro leafhoppers
(Tarophagus spp.

Cluster caterpillar

(Spodoptea litura)

The caterpillars of this moth develop in large
numbers clustered together on the leaf surface. The mg
practical method of control at village level is to collect the
caterpillars in a paper bag when they are newly hatchg
and then to burn them.

Tobacco whitefly

(Bemisia tabadgi

This small sap sucking whitefly can spread
Dasheen mosaic virus.
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Winged bean or asbin

Scientific name: Psophocarpus tetragonolobus
The plant

The winged bean is a climbing bean that produces pods with faugsaalong the side. This
is why it is called winged bean in English. Under the ground it produces a thickened radieor
that is eaten. This is where the Tok Pisin name asbin comes from. The seedsrad.

The two main types of winged bean atest-podded ones that are used for tubers and long
podded ones that have poor tubers. But a very large number of winged bean varieties occur in
Papua New Guinea.




What's so special about winged beans?

Winged keans have recently been OdiscoveredO by scientists and other people arounc
world. They have called it a plant with Oexceptional meritsO; a Onplaict®; a Osupermarket on a
stalkO and many other excited comments. The reasons for these commergsaarse winged
beans:

1. Grow well in the hot humid tropics.

2. Almost all parts of the plant can be eaten.

3. All parts of the plant have high food value, especially protein.

4. Winged beans generally suffer less from damage of bean insects, pestseases than
other beans.

5. They are very good at fixing nitrogen for their own growth as well as for ottzertgl

Where do winged beans grow?

In Papua New Guinea, winged beans are grown in many areas of the country. They can
seen from sea level up to about 2300 m altitude although they are less common aboveel&s0 m
and normally only produce tubers between 1200 and 1850 m altitude. They are common in Se
areas in the lowlands and in the mid altitude highland regiopsa@ally the Eastern Highlands and
Western Highlands.

For maximum seed production winged beans need temperatures betwesmd234 C and
for tubers the temperatures should be betweerah@ 22C.

Winged beans can only be grown in the tropics bec#floseers and seeds are not formed in
countries out of the tropics. But they are grown in a number of other tropical countrigsufzty
in the Asian region.

Winged beans can grow on a wide variety of soils. The acidity of soils is mahsure
scalefrom 0 to 14 and it is called the pH scale. Better soils are near neutral ¥iAged beans
have been grown on soils with pH from 3.6 to 8.0. This is a wide range. When soils baeyn
acid, the aluminium that is common in clays in soil can get iswution and into plants.
Aluminium is not a plant nutrient and is not needed by plants. Winged beans are\&ehsiti
aluminium in soil solution.

Soils should not be waterlogged.
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Growing winged beans

Seeds are planted2cm deep and about 255 cmapart. If seeds have been dried and
stored then they can suffer from hard seed coats and this delays the gesmioiaseeds. But
normally seeds start to grow in about 15 or 16 days. Plants grow slowly to starsaiveeding is
important but then tky grow rapidly. After 46 to 92 days they are producing flowers. If fattened
roots are important some of the leaves and flowers and tips are pruned off attjes Sthese can
be eaten. Pods develop 10 to 13 weeks after planting and tubers egguorths after planting.




For tubers, plants are planted at special times to allow them to develop daendry
season.

Winged beans need to be staked for high yields. Stalks from pitpit are sufficient.

Winged
beans being
grown for
tubers

All beans have special bacteria (Rhizobia) that attach to the roots and enabketbaake
nitrogen out of the air and change it into nutrient nitrogen that plants can use. Witeavbeans
the lumps or nodules that contain thdscteria are very large, they form very easily even in soils
where beans haven't been grown before and they work very efficiently as well. ehlable winged
beans to grow well, help them have a high protein content and can also help provagemiinthe
soil for other plants.

Root knot and nodules
How much food is produced?
Winged beans are mostly grown for their tubers, pods and leaves. Dry beans are rmt use
lot in Papua New Guinea although firm mature beans are eaten fresh dakedpods.
A single plant can produce up to 75 pods.

Dry bean yields of 45 to 330 g per plant can be produced depending on variety.

Tuber yields of 5500 to 12000 kg per hectare have been produced.
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Winged beans as food

Seeds can contain a chemidatypsin inhibitor) that stops the protein being properly
digested by our bodies. This chemical is destroyed if seeds are soaked thennadile@iubers can
also contain this chemical and need to be well cooked.

On of the main things about winged beais that they are good at providing protein. The
protein content of the different parts varies between varieties but some of thensare indicated
below.

Plant part Protein (g per 100 g)
Seeds 29.8-42.5
Fresh tubers 2.27-8.05
Fresh leaves 4,55-11.81
Fresh pods 1.31-2.73
Flowers 1.25-2.65

This means all parts of the winged bean plant are very good for providing protein. Tdey ar
also good sources of vitamins, minerals and energy.

Winged bean tubers are tied in bundles and sold ankets. They won't keep for very long
so need to be treated carefully and eaten quickly. In villages the most popayaowook them is
in a mumu in an earth oven. They are dry and firm and very nice tasting.

The leaves and flowers are mostly boiled

Although pods are often roasted then the beans just eaten from the pod as it is splihepe
beans have more food value if they are soaked then boiled.

Food value per 100 g edible portion

Edible portion Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % Ug mg mg mg

Seed dry 8.5 1764 41.9 Tr 15.0

Seeds young 87.0 205 7.0 13.0 18.3 15 0.4

Pods fresh 92.0 105 2.1

Roots 57.4 619 11.6 0 0 2.0 14

Leaves 95.0 197 5.0 809 30 6.2 1.3

What insects damage winged beans?

Bean fly (Ophiomya phasedli
—>
The bean fly can burrow into the young stems of
seedling winged beans. This weakens the plants slowin /
down growth and causing plants to fall over. They suffer
less of this damage than common bean. \



Bean pod borer(Maruca testlalis)

The caterpillar of this moth is yellow with
brown or black spots along the body. They are thin
and up to 25 mm long. The moth lays eggs singly on
the flowers then the larvae bore into the young pods
leaving chewed up plant material over the éol
where they bored in.

Winged bean blotch miner(Leucoptera psophocarpe)la

This small leaf miner can cause serious

damage in drier areas.

A number of other insects also damage winged beans.

Winged bean insect pests

Winged bean blotch miner

Lyonetiidae (LEP)

Leucoptera psophocarpelBrad. & Cart.

Amblypelta bugs

Coreidae (HEM)

Amblypelta spp.

Bean leaf rollers

Pyralidae (LEP)

Lamprosema indicé.

Pyralidae (LEP)

Lamprosema diemenal{§&uenee)

Bean pod borer

Pyralidae (LEP)

Maruca testulak (Geyer)

Cacao armyworm

Noctuidae (LEP)

Tiracola plagiataWalk

Common grass blue butterfly

Lycaenidae (LEP)

Zizina otis(F.)

Cowpea aphid

Aphididae (HEM)

Aphis craccivoraKoch

Green Vegetable bug

Pentatomidae (HEM)

Nezara viridula(Linnaeus)

Leaf eaing ladybird

Coccinellidae (COL)

Henosepilachna signatipennizoisd.

Coccinellidae (COL)

Henosepilachna haemorrho€RBiel)

Melon aphid Aphididae (HEM) Aphis gossypiGlover
Pea Blue butterfly Lycaenidae (LEP) Lampides boeticuk.
Grasshopper Tettigoriidae (ORTH) Phaneroptera brevigud.-Serv

Rice armyworms

Noctuidae (LEP)

Mythimna loreyi(Dup.)

Noctuidae (LEP)

Mythimna separatg§Walk.)

Anthribidae (COL)

Araecerus fasciculatuBegeer

Anthribidae (COL)

Araeocorynus cuminglekel

Adults and nymph feeding under
leaves

Cicadellidae (HEM)

Erythroneura sp.

Larvae eating leaves

Lymantriidae (LEP)

Euproctis sp.

Grasshopper chewing leaves

Gryllidae (ORTH)

Homeoxipha fuscipennis

Larvae damaging leaves

Arctiidae (LEP)

Nyctemera bauluBoisduval

Beetles on pods

Cerambycidae (COL)

Prosoplus oblique plagiatuBreuning

Beetles damaging dry pods

Cerambycidae (COL)

Ropica honest&ascoe

Cicada on leaves

Cicadellidae (HEM)

Zygina sp.

Scale insect

Pseudococcidae (HEM)

Planococcus pacificu€ox
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What diseases does winged bean get?

Winged bean diseases

Flower blight Fungus Choanephora cucurbitarum
Anthracnose Fungus Colletotrichum lindemuthianum
Leaf spot Fungus Didymella sp.
Collar rot Fungus Macrophomina phaseolina

and Fusarium spp.

and Thanatejorus cucumeris
Sooty mould Fungus Meliola erythrinaevar psophocarpi
Powdery mildew Fungus Oidium sp.
Leaf spot Fungus Pseudocercospora psophocarpi
False rust Fungus Synchytrium psophocarpi
Leaf curl Possible virus
Little leaf Possible mycoplasm&e organism
Root knot Nematode Meloidogyne incognita

and Meloidogyne javanica

False rust(Synchytrium psophocarpi

This light brown coloured fungus is wel
known to most village winged bean growers. TH
fungus can commonly be seen on pods alsh grows
on the leaves, stems, and flower buds. It makes
pods less attractive to eat. (Because fungi are often
small to see, this fungus disease is often a good on¢
use to teach people in villages about disease and w
fungi are.) The disese spreads with temperature

between 10 and 25C and when there is moisture o

the plant surface.

Leaf spot (Pseudocercospora psophocarpi

This fungal leaf spot grows on the leaves.
starts as small yellow spots on the top of the leay
and it is gey to black underneath. The whole leaf c3
become infected and die particularly ruing the rair
season. All varieties of winged bean get the disease

Powdery mildew (Erisyphe cichoracearum)

This fungus causes a disease that looks like a

white powcer on the upper surface of the leaves.

It

grows on older leaves and the leaves become pale then

die and fall off. It is most likely that this fungus is the

same one that grows on cucumbers.




Collar rot (Macrophomina phaseolina, Rhizoctonia solani &
Fusarium spp.

These fungi cause the roots to die or the stem
to die near the ground level. So the young plant (3to 4
weeks old) is seen to wilt. If you look carefully the
stem is more narrow near the ground and black dead
spots occur on it. This disse can probably be
avoided by planting seeds more shallowly and in well
drained soils.

What other pests damage winged bean?

Root knot nematodegMeloidogyne spp.

These very small worms (too small to see
without special equipment) live in the s@ihd damage
the roots of many different plants. They burrow into

the roots and the damaged root becomes thick ar
twisted and no longer works properly to provide K
nutrients or water for the plant. Root knot

With winged beans (and other beans) it is importantecable to tell the difference between this
root damage, and the good root tuber and the helpful bacteria that attach to the rootfpathe he
plant fix nitrogen. If you pull up a plant and look at the roots, the bacteria nodules arenjuke
side of he roots (should be red inside if they are working properly) and can be pulled off thee roo
without damaging the roots. Root knot nematode is a twisted damaged root and cannot be pu
off. The asbin tuber is the developing fattened central root.
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Yams

Tok Pisin: Yam tru
Mami
Scientific names:
Dioscorea alata Greater yam
Dioscorea bulbifera Potato yam
Dioscorea pentaphylla5 leaflet yam
Dioscorea esculentaLesser yam
Dioscorea nummularia Greater yam
Dioscorea rotundata
Four specie®f yams are commonly grown and used for food in Papua New Guinea but often
naming in villages and naming by scientists does not agree. Many village peoplé pagato yam
and 5leaflet yam as varieties of greater yam.

Five leaflet yam

Bitter yam



What is a yam plant like?

All yams have long creeping vines that wind around sticks.

Greater yam

The greater yam has a stem with wings on the sides making it square in shape. ithe hi
shaped leaves are in pairs along the vine. Under thargl it normally produces one fairly large
tuber. These tubers can be many different shapes.

Some of the tuber shapes of Greater yam
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Greater yam has long angulgine. The stems are square and twine to the right around
support sticks. The stem does not have spines. Itis often coloured green or purpleavidseare
heart shaped and borne in pairs along the vine. The leaves vary is shape, size andvitblour
different varieties. Leaves can be-30 cm long by 520 cm wide. The leaf stalk is-62 cm long.
The flowers occur in the axils of the upper leaves. The male flowers are ifi beads along
branched stalks. These can be 25 cm long and green. febhale flowers are in shorter spikes.
Many cultivated varieties do not produce fertile seed. The fruit anar§ed and 2.5 cm long by
3.5 cm wide. The seeds when they occur have wings right around them. One large but often
irregular shaped tuber ocmuunder the ground. A very large number of different varieties occur.



The tubers can vary in shape, size, colour, texture and other ways. Some sametece bulbils
along the vine.

It grows from sea level up to about 1800 m in the tropics. Yamesraost important in
seasonally dry areas. They need a vagHined soil and it has to have reasonable fertility. The
temperature maximum is >30;C while the minimum is 20;jC. The optimum temperature imnge
25-30iC. Rainfall is often seasonal in yam aseand the maximum to be needs-2@ weeks rain
with an optimum of 1,150 mm during the growing season. Yams can tolerate drought but gi
maximum yields with high rainfall. The critical rain period is during thestfib months. Light
influences tuber gneth. A continuous exposure of tubers to light significantly reduces tuber yields
Day length- Yams are influenced by photoperiod. Short days (less thahlllfours) favours tuber
development. It suits hardiness zones1T)

In most places the yam gnth and maturity fits in with seasonal rainfall patterns. They are iyost
planted just before the first rains where-4@ month rainy season exists and give better yields in 6
8 month rainy season areas when planted 3 months before the rains. Eari@ngptequires larger
sett size to withstand drying out.

Pre germination of tubers that are cut and stored in shady places gives impreidg=ioyier tubers
left whole then cut into setts at planting. Because yam tubers have a period ofagrubes do

not normally commence regrowth for up te6smonths. This means they store better but there is a
delay before they can be replanted. Dormancy can be broken using Calcium cazbtdeetnt for 5
hours or by covering tubers with leaves@foton aromaicusor Averrhoea bilimbi

Yams are demanding in their nutrient requirements and are therefore oftgéadgfast in rotations.
They need a fertile free draining soil. They cannot tolerate water logging.

In drier grassland areas mulching the mouradsplanting has been found to improve
establishment and yield.

In most places in Papua New Guinea the Greater yam is called yam tru iniSiok FAt
Madang and along the Sepik coast it is called mami.

It is not easy to know all the different varietie$ yams but there are some rules that are
fairly often true. These rules can help a little bit to understand the tyfgsm tru.

Some guidelines about varieties of Greater yam

Yams that are red inside are normally red at the top of the stalk that th@deaf.

Plants with a number of stems near the ground often have tubers that are branclyed, The

sprout more easily.

The more the young stem branches, the less deep the tubers are in the ground.

Leaves that are fatter and shorter indicate fatter yameha@ngular in shape and with
surface roots.
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Lesser yam

The Lesser yam is called mami in Tok Pisin in most areas of Papua New &acept
Madang and the Sepik coast. It has a round thorny vine and a smaller more roundedHheaf.
leaves are bornargyly along the vine. Under the ground there are a clump of tubers. But there are
also some very sharp thorns just under the ground, so be careful! The tubers agam stzape,
size and colour. One of the most noticeable differences between kirtde Emount of roots or
hairs over the surface of the tubers.

Some of the tuber shapes of Lesser yam

These are some
of the kinds from
Dreikiker at
East Sepik.

They were
described by
Dr.B.Allen at
the 1981 Food
Crops
Confaence.
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Potato yam

This yam has a very long smooth vine that often climbs up trees especially heag the
grassland and forest meet. Along the stem it produces round or lumpy potato figktakers.
(bulbils) They are in a branch where a leaf stalk joins the stem. Thersasaatuber under the
ground. Some people eat the aerial tuber and plant the tuber that is under the ground. Other people
eat the underground tuber and plant teea tubers. This may depend on varieties.




Five leaflet yam

This yam has a leaf that is divided like the fingers on your hand. The number of leaftets c:
vary between 3 and 7 but there are mostly fiiehe leaves look a bit like cassava but they grow on
a long vine that winds up a stick. There are also wild types that grow in the bush. Thisfien
has small aerial tubers (bulbils) along the vine.

Where do yams grow?

Most yams are truly tropical plants so they grow better in coastal area®. yams are well
suited to growing in areas where there is a distinct wet and dry season. feepd growth of
yams suits these climates. They can grow lots of leaves dtgbmning of the wet season, store up

food in the tubers as the leaves dry off with the approach of the dry season then theamaine
stored during the dry period.

Yam Altitude above sea level
Greater yam 0-1650 metres

Lesser yam 0-800 metres
Potatoyam 0-1700 metres

Five leaflet yam 0-1800 metres

Some of the places in Papua New Guinea where yams are important include Mapagtin

Sepik; the Eastern Highlands; near Port Moresby; the Trobriands in Milne Bay; anehisbat in
Western Province.
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Around the world there are about 10 million tons of Greater yam grown each year in hot
tropical countries. Practically all of these are grown in subsistencgegarsimilar to those in
Papua New Guinea.

A man who collected Lesser yams from many differemirtries of the world found that the
kinds of Lesser yams in Papua New Guinea were the best in the world.

How do you grow yams?

Yams are normally grown from tubers. With Lesser yam, one of the smabers is often
planted whole. With greater yarany reasonable sized part of the tuber can be planted. Mostly the
top piece is used because it produces new shoots the quickest and will grow the biggebytuber
harvest. But if a middle piece or a bottom piece of the tuber is cut off and storetulbait too
will produce new shoots and can be planted. Greater yam, potato yam arddilet yam all
sometimes produce aerial bulbils along the vine. These can be used for planting but tieayst a
produce a big underground tuber in the first year.

A sprouting lesser yam A top piece of greater yam
Although many yams often produce long flowers and both male and female flowers can be

found on separate plants, these hardly ever produce true seeds that will grow. Bddause of the
different number of chromosomes that yams have and it makes yam breeding almost impossible.

A male flower of Greater yam



Planting practices

It is common practice in many areas to plant the yam piece upside down. The probal
reason for this isd give the shoot and roots time to develop and get established away from the s
and wind, so that the plant does not dry out. People in yam areas have their varesssfier] as to
whether they are planted at the top or the bottom of the hole, anthetine shoot is pointed up or
downwards. The reasons for this are not fully understood but village people have probabty lea
by experience.

Yams must have a wetlrained soil with plenty of air in the soil. So yams will not normally
grow on heavy @y soils or in areas with a lot of soil moisture. The soil can be improved for ya
growing by putting leaves and other plant material in the planting hole, by making a mbowud a
the hole, or by planting on a hillside. In some very loose sandy soills asmear Port Moresby
yams can just be planted in flat unmounded soils without digging a special yam hole bet the
situations are not common.

Yams should also have sticks to climb up. It is best to have a stick thatisset or
branched because théne can slip down a very straight stick. Normally a stick 2 metres gll i
sufficient. It needs to be a strong stick, firmly fixed in the ground. Yam viasetary on the type
of vine growth they have. This affects where the stick needs to be placed.

A broad irregular shaped A long straight yam tuber often
yam tuber often has several has a long unbranched vine
branches and grows leaves with few leaves on the bottom
early section

The fat irregular yams can have the sticks near the mound as a thick clump of vines a
leaves soon develops. But if the stick is put beside the mound of one of the long cereyaomsa
the vine will often reach the top of the stiddefore it has produced more than a couple of leaves,
and will then fall back down to produce its leaves on the ground. The stick often teebdgut at
some distance from the yam hole. The tip can be picked off the vine if branchingtedvearlier.

It may be that the long vine yams are more common in forest areas and the shantsrdal
vines in grassland areas.

In some areas yam vines are allowed to creep over the ground and do not haveosticks
climb. This method only works satisfactorily imydplaces like the Markhum Valley and Central
District because diseases of the leaves and vine can cause serious damageriplaces. Where
yams do not have sticks to climb plants need to be more widely spaced. Under rooststances
the amount ofood produced can be doubled by allowing yam vines to climb up sticks.
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Potato yam vines are very long and heavy and it is often most easy to allow thamko
over logs or up trees.

A long ceremonial yam tied to a stick

People in the Sepik aregrow some of the largest yams in the world. They do this by
putting together all the important principles of yam growing.

The method used by
Sepik peopk to grow
large ceremonial yams

Ceremonial yams have very specialised production techniques. For general food produss
top pieces of the tuber after they have sprouted, use a branched stick for support of thepaoe,
plants about 1 m apart and choose a smooth round cultivar. Given the large diversitivairs of
greater yam, for efficient production varieties needéchosen which have regular rounded tuber
shapes for easier harvesting and preparation; also selection needs to bemaxtefies with less
leaf spot and virus susceptibility and stable yield. Colour, cooking quality, stotzliey,aexture
and otter qualities need to be considered to suit the growers demands.



Pest and disease problems

The diseases of yams have not been well studied and are not well understood. Disease
the leaves can be seen in almost all yam gardens and on all kinds of yittegye people don't
understand about disease so say the leaves died off early because of "fighitoink, or because

garden taboos were broken.

The diseases that have been listed so far include:

Five leaflet yam

Leaf spot

Rust Fungus Uredo dicscoreaesativae

Greater yam

Anthracnose Fungus Glomerella cingulata

Leaf spot Fungus Phyllosticta dioscoreae

Rust Fungi Goplana dioscoreae

and Goplana australis
and Uredo dioscoreaesativae

Mosaic

Root knot Nematode Meloidogyne sp

Lesser yam

Leaf spot Fungus Cylindrosporium dioscoreae

Leaf spot Fungus Guignardia dioscoreae

Dark brown leaf blotch Bacteria Xanthomonas sp.

Mosaic Perhaps virus

Root knot Nematode Meloidogyne incognita

Potato yam

Brown mould under leaf | Fungus Pseudocercspora ubi

Rust Fungus Uredo dioscoraesativae

Also general or non specific on "yams"

Leaf spot Fungus Curvularia sp.

Dry rot Fungus Fusarium sp.

Collar rot Fungus Fusarium oxysporium
and Penicillium funiculosum
and Penicillium javanicum

With tube rot Fungus Scutelina badieberbis

Leaf spot Fungus Mycosphaerella contraria

Necrosis of tubers Nematode Pratylenchus sp

Anthracnose is caused by a common fungus and starts as spots but leaves and vines si
blacken and fall off. Phyllostictaleaf gpot has a dark brown ring around a light brown spot and
often there is a hole in the centr€ercospordeaf spotstend to have a yellow ring around a brown
dead spot.

These leaf spot diseases get worse in wet weather and under poor growing conditiegs.
often start on older leaves but can then spread to younger leaves and vines. Tadot of
obvious difference in the level of resistance to these diseases betweemtlspgeies and varieties.

In some areas of Papua New Guinea yam leaves deveditled yellow patterns on the
leaves and the vines stop growing. This disease is due to a virus.
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Silvering of yam leaves. This can be due to a fungus call@btryodiplodia theobromae
that is a very common fungus in Papua New Guinea and gets on diffeyent plants. With
greater yam the leaves start to develop a silvery colour and start dyingrbff &his fungus gets
bad in coastal areas where temperatures are about 30;C and when yams are not\gsdwing

Root rots of yams have also not beavell studied in Papua New Guinea. Rotting of yam
tubers either in the ground or in storage can occur due to a fungus that is common in Rapua N
Guinea Botryodiplodia theobromae)lt can cause wet rot, soft rot and brown dry rot. Handling
tubers very arefully is important in stopping this disease.

Phyllosticta leafspot Lesser yam

Anthracnose Greater yam

Rust of Potato yam




Sawfly

Insects on yams

Yam sawfly

| Tenthredinidae (HYM)

Senoclida purpuratéF.Sm.)

Sap sucking bugs

Cotton aphid

Aphididae (HEM)

Aphis gossypilover

Miridae (HEM)

Harpedona plan@oppius

Nymphs and adults reported
damaging greater yam leaves ang
some varieties suffered severe
damage. The leaves go spotted
with light patches.

Black leatfooted bug

Coreidae (HEM)

Leptoglossus australig-ab.)

Yam mirid sapsucker

Miridae (HEM)

Platypeltocoris similif?opp

Weevils or beetles

Curculionidae (COL)

Alcidodes australiBoisduval

Reported causing minor damage {
yam leaves.

Curculionidae (COL)

Eupholus nickerlHIl.

Curculionidae (COL)

Gymnopholus weiskeHlIr.

Reported damaging yam. See PN
Ag J 18(3)

Curculionidae (COL)

Hypolixus masterdPascoe

Reported damaging yam

Crioceridae (COL)

Liliocerus sp nr. bakewelBaly

Crioceridae (COL)

Liliocerus papuandJac.)

Reported adults andrvae
chewing leaves of greater yam.

Taro beetles

Curculionidae (COL)

Papuana spp.

Larvae of moths or butterflies

Chrysodeixis chalciteEsp.

Eating lesser yam leaves

Geometridae (LEP)

Hyposidra talaca

Eating leaves of yam.

Hesperiidae (LEP)

Tagiades obscurus tindaRbb

Larvae feed on yam leaves
throughout the year. PNG Ag J
21(7). Only slight damage

Hesperiidae (LEP)

Tagiades tregelliusiopf.

Larvae rolling leaves

Hesperiidae (LEP)

Tagiades tregellius canonicus

Eating leaves of yam

Yam hawkmoth

Sphingidae (LEP)

Theretra nessuBry.

Armoured scales

Abgrallaspis cyanophyliiSignoret)

On greater yam.

Aspidiella hartii(Cockerell)

On yams in storage. It can be
on greater or lesser yam.

Aspidiotus destructoBignoret

Soft scdes

Icerya seychellaruniWestwood)

Coccus hesperidiurhinnaeus

Mealybug

Planococcus pacificu€ox

Yam mealy bug

Planococcus dioscorea#illiams

Yam hawkmoth

The larvae of a hawkmoth can be seen e
leaves in some yam gardens. dtd caterpillar with a lon
point on the end and it looks a bit like similar ones that
more commonly seen eating taro and sweet potato le
This one forms a pupae case in amongst the yam I
and eventually hatches out to a moth.

Rats

Rats can b a big problem with stored yams unless the yams are well looked after.
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Polynesian arrowroot

Scientific name: Tacca leontopetaloides

What is the plant like?

Under the ground there is a round swollen root or tuber. It can be 30 cm across and weigh 1
kg. Some varieties produce several smaller tubers.

The stem is hollow, and ribbed. This is one way to tell this plant from the some\vhiddrs
looking leaf of Elephant foot yam. The leaf petiole is about 2 cm across and over oreelomejr

The leavedave an irregular shape and are divided. The main part of the leaf is divided like
the fingers on your hand and then these are again divided. They have light and dark gpesn st
There are fine grooves along the leaf stalk.

A single flower stengrows up beside the leaf stem. On the top the flowers are green and a
dull dark purple. There can be 3® small flowers and several long spreading and drooping
coloured bracts. Flowers and fruits are produced throughout the year.

The fruits are yellaish green, long shaped and with 6 raised lines along the side. They can
be 4 cm long and 2 cm wide and have several seeds inside.




Where is Polynesian arrowroot grown?

It is a crop mainly grown in tropical Asia and Polynasilt is also grow in East Africa.

It is a coastal crop and is mostly grown on sandy beaches under coconuts and lengrass
It is grow on coral atolls. It is grown up to about 200 m altitude.

How does arrowroot grow?

Polynesian arrowroot is a platttat grows during the wet season and dries during the dry
season.

When the leaves turn yellow and the plant dies back, the tubers are harvestedtuberall
are kept for replanting. Dying off mostly occurs from December to March. Ptaktsabout 8 to
10 months to reach maturity.

Names

The common English name for this plant is Polynesian arrowroot but also Tabhitia
arrowroot and East Indian arrowroot. There are other arrowroot plants that must mokdwsk up
with this one.

The scientific name iFacca leontopetaloidesA Dutch scientist called Rumphius worked
in the Moluccas in Indonesia just West of New Guinea and he desciibedaplants in the year
1747. He used the word tacca from the local Malay language. In 1930 world sciagtised tht
the other part of the namksontopetaloideswas to replace the older namacca pinnatifida.

How is Polynesian arrowroot used?
The starchy tuber is eaten. Normally the tuber is scraped into small smmédken washed
in water. The starch is fired out and allowed to settle. The starch is washed several times to g
rid of bitterness that is common with this plant.
To get clean white starch, the tubers need to be carefully peeled.
The starch can be hung in a cloth to allow the water to dasid then it can be sudried.
Once dry, the fine powdered arrowroot starch will store well in a sealedTjae starch is tasteless.
The leaves have been recorded as eaten in Africa.
The yellow fruit is also eaten by children in some places.

Diseases
A leaf spot due to a fungus occurs on leaves of Polynesian arrowroot. The fungus is call
Cercospora taccaeMostly these fungal spots have a yellow ring around a brown dead spot.

Insect pests
| Soft scale | Margarodidae (HEM) | Icerya seychellarunjWestwad) | |
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Queensland arrowroot

Names: Scientific name: Canna edulis
What is the plant like?

This is a broadeafed plant with purple leaf sheaths where the leaf clasps the stem and the
large leaves have a brownish purple edge. It can grow @utetres high.

Under the ground it has a large lumpy root like stem that is fleshy and purple. Thare is
clump of these corms and they are surrounded by leaf scars. New suckers argtoootait from
near these scars. A clump of shoots can occuoi@ plant.

The flowers develop on a stalk above the leaves and are small and dark red.

Where is it grown?

This arrowroot is mainly grown along the Papuan side and in Central and Milne Bay
Provinces and around Port Moresbyisitommonly seen in the Koki and other markets around Port
Moresby. It can be grown up to 1600 metres altitude. It can stand some shade but heedy a
fertile soil to produce well.

How is it used?

The rhizomes are eaten after baking. The tubemsbmagrated then the starch removed by
washing and straining. The leaves can be fed to animals.

Planting

Pieces of the rhizome are used for planting. A spacing of about 1 metre apataldesui It
can be harvested after abou8énonths.



Fongaar

Scientific name:lpomoea macrantha
Synonum: Ipomoea tuba

Where did the name come from?
This root crop is grown in the Morehead area south of the River Fly. People inrtwat a

treat it as if it is another variety of yam. It is not a yam but a plarthe sweet potato family. It has
a number of different names in Tok Ples. These include:

Name Tok Ples

Hangaar Arufe

Fongaar Kondobl

Scientists have given this plant the nalpemoea macrantha
What is the plant like?

The plant has a long antaur vine 5 to 6 metres long and it climbs up stakes. The leaves art
almost round and are produced singly along the vine. Flowers are somewhat like poisget
flowers and are produced at the top of the vine. Under the ground it produces a groupeof lai
fleshy roots shaped like cassava roots. These are harvested after the vieavasddie back. The
flesh inside the root is white. There is slight variation in the plant with botiyg land more rounded
tubers. There is also some variation in leadsé.

In some places the plant grows wild and is not eaten.

99



How is it grown?

People plant a section of the top of the fattened root which first grows vines aneklethen
the thickened storage organ is produced. The plgritme depends on rains. In the Morehead area
they can be planted in November if the rains come but are otherwise planted @mbec They
can be ready for harvest by July at the earliest and more commonly in Septer8behey take 7
9 months tagrow to maturity.

Other parts of the fattened root can be used for planting.

The root can be stored for some time after harvest and this is normally done aittimng w
yams in the yam houses. They can be stored for 4 to 5 months.

Flowers

How is it used?
The roots are simply roasted and eaten in the same way as yams.

The thickened roots can be up to 65 cm long and 12 cm wide. They can weigh up to 2.5 kg.
Pests and diseases

These have not been studied. An obvious leaf spot occursediedes. This is most likely
due to a fungus.




Edible leafy greens

Aibika

Amaranth

Blackberried nightshade

Ferns
Climbing swamp fern
Tree ferns
Diplazium
Kumugras
Waterfern

Fig leaves
Ficus pungens
Ficus copiosa

Kangkong

Kalava (Ormocarpum)

Rungia

Dicliptera papuana

Tu-lip

Valanguar

Watercress

Rorippa

Water dropwort ( Oenanthe)
Waterleaf
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Edible leaves

Many plants hag leaves that are edible and are of high nutritional value. This includes many plar
that are grown for other reasons. Here is a list:

Sweet potato Taro tru Chinese taro
Swamp taro Giant taro Elephant foot yam
Cassava Breadfruit leaves Jackfruit leaes
Peanut Winged bean Lablab bean
Snake bean Cowpea Pigeon pea

Lima bean Common bean Pea

Jack bean Mung bean Green gram bean
Rice bean Velvet bean Broad bean
Highlands kapiak Chilli Wandering Jew
Desmodium microphyllum Nettles Choko

Cucumber Pumkin Marrow

Snake gourd Bottle gourd Wax gourd

Bitter cucumber Smooth loofah Angled loofah
Swede Brussels sprouts Cauliflower

Kohl rabi Broccoli Turnip

Radish Japanese radish Celery leaves
Capsicum leaves Hibiscus leaves Carrot leaves
Beetroot leave Golden apple leaves Coffee plum leaves
Rukam leaves Durian leaves Rosella leaves
Mulberry leaves Indian mulberry leaves

Some guidelines for edible green leaves

It is my impression that people in Papua New Guinea experiment with differawes ¢ see
if they are edible and nice tasting. For example, in some areas people halveadtileg European
potato leaves and still at times eat the young leaves. These are poisonous dhentacakcalled
solanin and should not be eaten. So leaves catago poisons and this needs to be thought about
before leaves are eaten. Three types of poisons often occur in leaves. Téegarade, oxalates
and alkaloids. Cyanide is common in many plants especially on the tropics becmsusade up of
threesimple things hydrogen, carbon and nitrogen, that occur in all plants. Cyanide is lotiér, s
leaves or other plants have an unusual bitter taste it is good to be careful y@Bude very easily
gets destroyed on heating and cooking, so as long as fomds are well cooked, this poison does
not cause much trouble. Many wild cassava plants, for example have high levelsnodecyend
people know these are bitter and poisonous. Oxalates burn your throat. This effect imgmm
known from taro family phnts. Some kinds are worse than others. Leaves that burn the thro
should be avoided. Alkaloids are less easy to detect without a chemical tesits Bhd leaves
known to have high levels of alkaloids should be avoided. Some wild yams have high tdvel
these chemicals.
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Aibika

Okra

Amaranth

Basella

Chilli

Waterleaf

Rungia

Kangkong




Aibika
Tok Pisin: Aibika Scientific name:Hibiscus manihot..

The aibika plant

The aibika plant is a shrubby plant that can grow up to 1.5 or 2 metres tall. The laaves
large and can vary in shape. The bush produces a number of branches and when it is ol
sometimes produces yellow hibiscus type flowers and seedpods. The stalks canrberdraee
red colours on them. Normally the leaves are very dark green, but onedigipale green types
occur.
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Where is aibika grown?

Aibika is very common and popular in Papua New Guinea. It is also grown in a number of
the island countries of the Pacific, and in Indonesia. It is aplsell suited to hot tropical
countries. In Papua New Guinea it grows quickly and easily in coastal dnaagrows more slowly
in the highlands. Above 1800 metres altitude above sea level, it only grows poorly aneéns oft
eaten by insects as fast agrows.

Different kinds of aibika

Aibika plants vary in the shape of the leaves and in the amount of red colouring onlise sta
and leaves.

Some of the leaf shapes look like this:

The narrow leafed types tend to compete less well wigleds. In some areas people tend to
put the narrow leafed types in the middle of the garden, intercropped with kaukau, andade br
leafed kinds near stumps or logs and around the edges of gardens. The pale green leatbdtkinds
occur only grow very lewly.

How do you grow aibika?

Aibika is normally grown from cuttings. Lengths of about 25 cm (2 or 3 leaf joints or
"nodes") of fresh green stem cuttings are used. These are simply stuckgirotirel.

A fertile soil is needed. Therefore aibikarcée planted in good soil in a newly cleared
garden site, or it can be planted near houses where the soil fertility canlbagpby adding scraps
and compost and ashes.

The growth and colour of aibika leaves can be improved greatly by spraying tresleach
2 or 3 weeks with a very small amount of the nitrogen fertiliser called uisaplved in water. (A
0.5% solution). This uses less fertiliser than putting it on the ground where iwvaah away in the
rain.

Picking out the tips of branches @lfibika plants encourages the plant to produce more
branches and therefore more leaves. But when you are harvesting leaves, you shqidé tom
many off the one bush at the one time. This is because it slows down the growth of m@® lea

If the sal is very fertile, older bushes, which are only growing a few leaves, carhbpped
off. The stump left in the ground can thergeow into a new bush.

What insects damage aibika?

As aibika is such a nice food, it is not surprising that quite a fegects also enjoy it!
Many are pests of cotton as well.



Aibika insect pests

The insects damaging aibika can be sorted into 3 groups

1. Leaf chewing insects

Cluster caterpillar

Noctuidae (LEP)

Spodoptera litura

Cotton leaf roller

Pyralidae (LEP)

Sylepa derogata

Cotton semiooper

Noctuidae (LEP)

Anomis flava

Horned weevil

Curculionidae (COL)

Apirocalus ebrius

Leaf beetles

Galerucidae (COL)

Cassena spp.

Shot hole weevil

Curculionidae (COL)

Oribius spp.

Small black flea beetle

Chrysomelidae (COL)

Nisotra spp.

Giant grasshopper

Acrididae (ORTH)

Valanga irregularis

Short horn grasshopper

Tettigoniidae (ORTH)

Phaneroptera brevis

Tortoise beetle

Cassididae (COL)

Aspidomorpha australasiae

A ladybird beetle

Coccinellidae (COL)

Epilachna signatipennis

2. Stem & leaf boring insects

Aibika shoot boring grub

Noctuidae (LEP)

Earias vitella

Aibika leaf miner

Gracillariidae (LEP)

Acrocercops sp.

A stem boring beetle

Languridae (COL)

Anadastus albertisi

A stem boring beetle

Cerambycidae (COL)

Glenea aluens

3. Sap suckers

Tip wilt bugs Coreidae (HEM) Amblypelta spp.
Nigra scale Coccidae (HEM) Parasaissetia nigra
Cotton aphid Aphididae (HEM) Aphis gossypii

A small flatid Flatidae (HOM) Colgar tricolor

Indian cotton jassid

Cicadellidae (HEM)

Amrasca deastans

Red cotton bug Pyrrhocoridae (HEM) Dysdercus cingulatus
A small leaf hopper Riconiidae Euricania discigutta
Hibiscus mealy bug Pseudococcidae (HEM) Maconellicoccus hirsutus
Armoured scale Diaspididae (HEM) Unaspis citri
White scale Coccidae HEM) Pseudaulacaspis pentagona
Aphids Nisotra
Caterpillar Scale
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The most common insect, which can almost alwa
be found on aibika in the highlands, is the small shit
black flea beetle. Arsipoda tenimberensis It jumps
when it is disturbed and chewsnall round holes in the
leaves.

In the Highlands, small grey long nosed weevils
(Oribius spp) also commonly chew irregular shaped holes
in the leaves.

Because aibika is related to cotton, three simil
moths have grubs which damage both cotemd aibika.
These are the cotton looper, cluster caterpillar and -
cotton leaf roller. The grubs of the first one move L
forming loops, the grubs of the second one group together
in clusters, and the grubs of the third one roll the leaf by
turning it downwards. They all chew leaves.

The aibika shoot boring grubE@rias sp) is the
grub of another similar moth. The moth lays eggs on t
young parts of the plants and then when the grubs ha
they burrow into the stem.

The nigra scale is a sall black scale like insect
that gets on the top stems of the plant. It sucks sap
weakening the plant. The hibiscus mealy bug has a white
floury type growth over the insect. It gets on the stems,
sucks the sap and can weaken plants.

How do you control the insect damage?

One simple sensible way to make the damage due to insects less seriaugyrasvtthe
plants as well as possible so that the plant grows faster than the insectgad@ma&Remember
aibika likes warm places and fertile soil. On theasbit is easily possible to get aibika to grow
quickly but in the highlands insects can eat aibika as fast as it grows.

Oribius weevils are hard to kill with chemicals, but they can be caught and dobinreetin
of water which has a little kerosene tme top. As these insects breed slowly taking about one year
for their life cycle, they can't breed up very quickly.

There are over 20 different kinds of aibika in Papua New Guinea and they all don't suffer
the same amount of insect damage. So it is ipbss$o pick out kinds that will be less damaged.

Chemicals to kill insects can be used but as they will also kill people, theylangerous.
The chemical called carbaryl will kill larvae of cotton aphid, aibika shoot boringogcluster
caterpillar ad probably cotton looper and cotton leaf roller. But before you use chemicals you must
know a lot about them and how to use them. Also you mustn't eat any leaves for 7 days after
spraying. It may be as simple, and safer, to pick the grubs off the plants.



What diseases does aibika get?

Aibika doesn't suffer from a lot of diseases. It can get a leaf spot due to a fungus,camd i
get a white powdery mildew, also due to a fungus. But these don't seem to cause totronide
and are not often seenSometimes the leaves get an irregular pattern of pale yellow patche
amongst the green colour of the leaf. This is due to a virus but it does not seem to stopwitie gr
very much. Cuttings rot off near ground level particularly if they are in wet gdouihis is
probably due to bacteria and fungi in the soil. In villages people plant a few extra ptaatlow
for this type of problem.

Leafspot

Collar rot

Other pests

On coastal areas near the main towns the giant African snail badlyadaks. It is not
known in the Highlands Provinces and would only survive in lowland areas. The GiacbAf
snail causes very serious damage when it newly arrives in an area, but radeala year or two
it causes less damage as things which corntsatumbers gradually start to breed up and restrict it.
It can be controlled by poison bates and can also be restricted by methodgtjkegdstraight sided
ditches around garden beds to keep it out.

Harvesting and using aibika

The young leaves anshoots are picked. They can be boiled, steamed or fried. Cooke
aibika leaves can be very slimy. If it is preferred to have them less slimey, need to be steamed,
such as in bamboo, or fried.
The food value of aibika

Aibika is a very good quality @ible green. Not only does it have high amounts of protein,

minerals and vitamins, the protein and energy proportions are in a good ratio. @aisrthat it is
balanced in a way that makes it easy for the body to use it efficiently.
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In a 100 gram pordn of the leaves that are eaten, there are the following amounts of the

different types of food nutrients.

/ 100 g edible portion

Moisture | Energy | Protein | Calcium | proVitA provitC Iron Zinc
% cals g mg g mg mg mg
Leaves 47-103 | 2.65.7 580 90 118 3

How much food is produced?

At the University of Papua New Guinea at Port Moresby, Dr Kesavan has measales yi
of leaves of about 7 tons over an area of one hectare for one crop. This would be equal to
harvesting 7 kg of leaves from a plot 10 squardrne®in size.




Amaranth

Tok Pisin: kumu, sometimes aupa

Scientific names: Amaranthus caudatus.
Amaranthus cruentus.
Amaranthus dubiu$hell
Amaranthus tricolol.
Amaranthus lividus..
Amaranthus viridus..

The amaranthus plant

These plants are very quick growing leafy plants that grow in many countries of thé wor
but are particularly suited to tropical countries.

They are mostly grown from seeds and the leaves either cut or the whole plartt pplle
then cooked and eaten.

Different species are used and these are often suited to particules @lad climates. Weed
species also occur which are not normally used for food.

The colouring of the leaves varies and they can be green, or have redrartimes yellow
colours.

In some countries the seeds of some kinds are eaten as a grain.
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These two species seem to be the most important in the Highlands.

Amaranthus cruentus

This one is often green and
iS more common irthe
higher areas.

It can be other colours on
the leaves. Completely blue
coloured kinds occur.

Amaranthus tricolor

This one often has a red
coloured mark in the centre
of the leaf.

It tends to be more common
in lower areas but is being
introduced into higher
places.




Where are amaranths grown?

Most people in most villages of Papua New Guinea grow and use amaranths. This
equally true in the Highlands Provinces. Amaranths are also grown and used iconostes of
the tropical world. The map below shows some of the places where amaranths aranjomd.

Map from Grubben Amaranths

Kinds of Amaranth

Village people can recognise the variety of amaranth that is commonest irptrécular
area. But differenkinds of amaranths are being taken to different areas of Papua New Guinea.
the Southern Highlands people seem to have swapped their kinds of amaranth. Atliegpenle
say that their traditional kind of amaranth is the one scientistsAsaliranttus tricolor, and that the
other one Amaranthus cruentss introduced. In the Mendi area people say exactly the opposite
about the same two plants.

There are some differences in appearance between the kinds of amaranthth©ttefour
or shape oftie leaves gives some idea, but it is not always accurate. If you want to be sure abq

the different species you need to look carefully with a hand lens. Theseddlmakers towards the
bottom of the flower head are different.

A cruentus A tricolor A dubius A caudatus
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The kinds of amaranths don't seem to crbesed much with each other so that each kind
remains fairly true to its original type. (They may have crossbred in thetpasbduce the different
types.) So each kind in eachear seems to remain much the same. Different ones have probably
been brought in from other places. Also differences may be due to how they are. grown

How do you grow amaranths?

Amaranths are mostly grown from seeds. Sometimes people in the Highlansdshgrm
from cuttings. The seeds are collected from a mature dry seed head of an otd pfathe
Highlands, people often just store these dry flower stalks in their houses anduthémerflowers
between their hands over the place where they want @ngpto grow. This method is very simple
and works alright. If you want to collect the seeds it is fairly easy. The fidveads can be banged
on a mat or piece of cloth. Then the rubbish can be blown out of this mixture by dropping it and
blowing genty as it falls.

Amaranthus seeds are very small. A thousand seeds weigh about 0.3 g. It is vienytdiff

to sow such small seeds evenly over the ground. So there are a few different methoas yme

to try and get the plants well spaced. One wsya mix the seeds with some sand and then when
you sprinkle this along a row it will only contain a few seeds among the sand. The otlies tea
throw the seeds over a small plot of ground that will be a nursery. After 2 or 3 weelseedlings
can betransplanted into the garden bed where they are to grow. If the seeds asegtisted over
the garden, the small seedlings can be thinned out and either eaten of transpaatddférent
spot.

It is important to be able to recognise an amarasgledling when it is small. This is
necessary so that it is not pulled out during weeding.

Seedlings look like this:

Seedlings are transplanted when abcutdn tall.
What conditions do amaranth need to grow well?

Amaranths are tropical ahts and like hot weather. Normally the hotter it is the better they
grow.

They also like plenty of sunlight. Do not plant them in places where they will bdesha
The more sunlight the better they grow.

They need to have water most of the time tlaeg growing. In areas with a high rainfall this
is mostly not a big problem.

The soil must be fertile. If they are put in an old garden they will only grow yEgrly. So
you can either put them in a new garden site when it is cleared from bushuarayobuild up the
old ground by adding compost. The small gardens close to a house can often be built up to a good
fertility by using the scraps and ashes and things that are left over near hoisesanths need
high amounts of two special nutrient$hese are nitrogen and potash. The ashes from fires are high



in potash and that is probably why people in the Highlands have learnt by experienctéy sc
seeds of amaranth over areas where they have burnt.

For amaranth seeds to germinate they neednaperature above 18;7iC. In the higher
areas of the Highlands above 1800 m., temperatures on the average are probably belovintiis du
the months of June, July, August and September. It may be more difficult to get ameratdrted
during these monthalthough this has not been studied.

Plant spacing

In other countries a spacing of about 8 cm x 8 cm is used if the plants are to betbdrygs
pulling up the whole plant. If the harvesting is to be done by picking off the top leavesjex wi
spacig is normally used. When the tops are picked out 3 or 4 times over the life of the onegplant
spacing about 30 cm x 30 cm is used.

As far as producing a large amount of food is concerned, the spacing is not very importa
Having between 200 and 1,0(lants on each square metre gives about the same total amount
food. The main thing that varies is the size of the leaves. Mostly people liker lErgees so a
wider spacing of 8 cm to 10 cm for plants to be pulled out is suitable.

For plants to kb harvested by picking out the tops, they can be picked down to about 15 ¢
high. Picking lower makes the plant flower later, but it also recovers moresloarh picking.

What is the growth of amaranth like?

Amaranths grow quickly. Seedlings come aipove the ground in 3 to 5 days. They are 5 to
7 cm high and big enough for transplanting after about 20 days. The plants can be pulled out
used after 6 weeks. If they are harvested by picking out the tops, this caartezlsit 5 to 7 weeks
and ontinued 3 or 4 times over the next 2 months.

Amaranths eventually stop producing leaves and grow flowers. Flowering odteralaout
3 months and seed can be recollected about a month later. Amaranthdededeglength neutral
plants because thestill produce flowers at about the same stage, irrespective of whether tleere &
many or few hours of daylight. Because flowering stops harvesting of leaves, it abepr, but
there does not seem to be any easy way of slowing down flowering. Flowesimdpe delayed a
little by picking out the tops down to a lower level. Also it is made a littletat plants are grown
in the shade. But lower picking and growing in the shade mean the plants produce lessfood.
there is no point.
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Plants need to be harvested and used when they are ready. If plantst gr@wahg the
amount of harvestable leaf gets less and the quality gets poorer.

Pests and Diseases
Amaranths have some pest and disease problems.

Amaranthus insect pests

Beetwebworm Hymenia recurvalis Pyralidae (LEP)

Cacao armyworm Tiracola plagiata Noctuidae (LEP)

Shot hole weevils Oribius spp. CurculionidagCOL)

Paddy bugs Leptocorisa spp Alydidae (HEM)

Sucking seed Cletus sp. Colobathristidae (COL)
Nisotra basselae Chrysomelidae (COL)

Nigra scale Parasaissetia nigra Coccidae (HEM)

Pineapple mealybug | Dysmiccocus brevipes Pseudococcidae (HEM)

Mealybug Planococcus pacificus Pseudococcidae (HEM)

Beet webworm

An insect called the beet webworm damages t’
leaves.The adult of this insect is a moth about 2 cm acro
the wings. The wings are brown with white stripes. Tt
female moth lays eggs under the leaves and these hi
out after about 5 days to grow into smooth gree
caterpillars about 2 cm long. These catlaps eat the
leaves and roll them up in a web. If needed, they could
killed by a chemical called carbaryl, but it is poisonous .
needs to be handled carefully and people must not eat any
of the plants for 7 days.

Cluster caterpillar

Another insectcalled the cluster caterpillar can
also develop large numbers of caterpillars in some seaso
and badly damage amaranth. This insect can breed up
other plants such as taro. The caterpillars stay together
groups that gives them the name "clusteatecpillar.

Caterpillar

Other insects have not been studied. At Wapasali, people complained of mole scricket
cutting off young plants and the young plants are probably chewed off, by the black cutworm.



Amaranth diseases

Leaf spot Fungus Alternaria sp.

Led blight Fungus Colletotrichum sp.

Wilt Fungus Fusarium sp.

Root knot Nematode Meloidogyne incognita
and Meloidogyne hapla

Some diseases also damage amaranths. Young seedlings can be killed off by darmnping
fungi such afPythiumandRhizoctonia These fungi attack the stem just near the ground level and
cause the young plants to fall over and die.

Also a fungus calle€hoanephora cucurbitarurgBurk et Rav) Thaxt. grows on the flowers
of pawpaws, pumpkins, taro and rice in Papua New Guinea andowrkito be a problem with
amaranths in other countries. On amaranths it produces a wet rot of the leakissfurigus is
blown by the wind from rotting plant material, where it is common, and then growkeleaves of
amaranth. The wet rotting leaveedome covered with grey fungal threads which have black head
covered with a mass of small spores.

For both these diseases, the most practical village level control is to makelsunts are
growing as well as possible because healthy plants get lesagia This means good soil, good
sunlight and careful gardening. A few extra plants can be planted to make up for thevbhiud
die.

Amaranth as food

Amaranth leaves are very good quality food.

They are also popular. In the year 1670 a man cafadhphius said that in Asia amaranth
was "a captain among potherbs". Amaranths are now starting to receive a tt#rdgfan by world
scientists. They have started holding worldwide conferences just to talk abauaaths. Many

people are starting to sitover a plant that Papua New Guineans have had and enjoyed for a loi
time.

Amaranths should be cooked because they can contain high levels of oxalates adédsyan
which could be harmful if eaten raw.

The amount of different nutrients in 100 gramgioé leaves are:

Scientific name Moisture | Energy | Protein | ProVit A | ProVitC Iron Zinc
% KJ % ng mg mg mg

Amaranthus lividus 84.6 84 3.4 63

Amaranthus spinosus 91.7 84 3.6 46

Amaranthus tricolor 91.7 96 2.5 292 43.3 2.3 0.9

Amaranthus viridus 87.3 4.5 169 6.0

How much will a small plot produce?

Yields of up to one kilogram of edible leaves have been harvested by pulling out plants fro

an area of one square metre.

If plants are picked 3 or 4 times over&weeks then two kilograms of edéleaves can be

harvested.
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From a plant that grows so quickly and is such good quality food this is a very high
production.

What signs does a plant on poor soil have?

The two most important nutrients that amaranth needs for good growth are nitrogen an
potassium. Plants need 16 different kinds of nutrients to grow properly and if any one ruhsmout
the plant normally shows this shortage in some particular way. If these two tuieroamaranth
then the signs that the plant show are:

Nitrogen- the oldest leaves near the bottom of the plant start going yellow. This is because
the plant needs more nitrogen to grow more new leaves at the top and there is not enaggnnitr
in the soil for it to get it from there. So it rases the nitrogen it udan the oldest leaves. These
leaves therefore go yellow.

Potassium When this is short the edges of the oldest leaves go yellow.

These shortages of nutrients could be corrected by adding some nitrogen or potasérferti
but it is most likely too &te for this crop. So you could learn a lesson and build up the soil better
for next time. Green plant material well composted provides nitrogen. Legulsedaild up
nitrogen in the soil. Ashes provide potash.

Leafspot Amaranth

Grain amaranth




Blackberried nightshade

Scientific name: Solanum nigrum

The plant

This is a small leafy plant in the tomato and potato family. It is grown througkioa
tropical world as a nutritious leafy vegetable.

Growing blackberried nightshade

This plant is sown by seed in some areas of the country, especially in the lowlBotl#n
the highlands it often just comes up naturally especially after grasslandnsdwith fire. In the
high altitude areas at about 2400 m it is the first edibleegrto be ready when a new garden is
established.

So this plant is common as both a sown and self sown vegetable in coastal adeiss a
common as a self sown vegetable in the high altitude areas but is much less conssemin the
mid altitude zonesdtween 800 to 1000 m.

Blackberried nightshade grows very quickly and produces lots of seed which alsovgrpw
easily. This means it can beat weeds and is one of the first edible greens ingardeam.

Seed germination 1 week

Plant establishment 8-10 weeks.

Harvested 8 times over a @ week period.

Seeds are normally sown simply by broadcasting them over newly prepared tgarden

Names

This plant can occur in similar types but they contain different numbers of the ggrzets
that controlplant growth. These different types have been given different scientific nartes.
appears they can all interbreed. Plants like this are called a polyploés serd those with 2 sets of
chromosomes are called diploid, those with 4 sets are tetrapialdieose with 6 sets are called
hexaploid. So the different name used are:

Diploid (n=12) Solanum nodiflorum

Tetraploid (n=24) Solanum luteum

Hexaploid (n=36) Solanum nigrum.
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Scientists are still discussing these variations because of their cotiz¢rsome of these
plants may be poisonous. Many people in Papua New Guinea and in other tropical couneies ha
eaten large amounts of these leaves all their lives and have not sufferedeffgcitb.

As a food

This plant occurs in many countries ofetvorld and in many areas outside the tropics it is
often regarded as poisonous. It has been tested in some tropical countries andondhpsibeen
found.

In trials this plant has been found to produce large amounts of highly nutritious leaves under
moderate fertility conditions.

The food value in 100 g edible portion

Edible portion Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % [THe} mg mg mg
Leaves 87.0 160 4.3 3660 20 1.0

Pests and diseases
In Papua New Guinea not a lot of insectv@deen recorded on this food plant but also they
have probably also not been studied. The ones that are known to damage it include:
Potato tuber moth Phthorimaea operculella
Soft scales Icerya seychellarum
Pulvinaria ubicola
Saissetia coffeae

Theonly disease recorded on itis:
Bacterial wilt Pseudomonas solanacearum
Probably some of the other diseases that affect tomato, potato and capsicuffiemlisi.




Ferns

Some times ferns are eaten in large quantities. Ahlaind pig kills, ferns are one of the
most common edible greens. Some ferns are only eaten with meat. Some otiseark eaten
more regularly. Some ferns are very much liked.

Ferns used as edible greens in Papua New Guinea

Asplenium affine
Blechrum sp.

* Callipteris prolifera
Ceratopteris thalictroides
Cyathea angiensis

* Cyathea contaminans
Cyathea rubiginosa
Cyclosorus truncatus
Dennstaedtia

Diplazium asperum
Diplazium cordifolium

* Diplazium esculentum
Dryopteris arbuscula
Dryopteris sparsa
Gleichenia
Helminthostachys zeylanica
Lomagramma sinuata
Microlepia speluncae
Microsorium commutatum
Microsorium irioides
Microsorium linguaeforme
Nephrolepsis biserrata
Orthiopteris sp.
Pneumatopterisogerensis
Pteris moluccana
Selaginella opaca
Sphaerostephanos sp.

* Stenochlaena palustris

kumugras

tree fern
tree fern
tree fern
giant tree fern

Climbing swamp fern

The ferns marked with an asterixare probably the ones most commonly used. Other ferns

as well are used.

Most of these ferns are notaited but are left when clearing land and are maintained anc
sometimes transplanted. Normally they are eaten with meat. In s@uas tirey are eaten in large
guantities when people Kill large numbers of pigs.

With ferns it is mostly just the very youngnder leaves that are cooked and eaten. So the)
are harvested just after the fronds have started to uncurl but before they have daguohein.
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Climbing swamp fern

Tok Pisin:
Scientific name: Stenochlaena palustris
Tok Ples names:

Foi - tunane sai
Kaluli - sa
Podopa orare

The climbing swamp fern
It is a climbing fern with a thin smooth rhizome which climbs up sago palms teeel

trunks. The fronds have several leaflets and they are often red in colour. Tihe fiemds are
thinner than thether fronds and they are produced at the top of the plant.

Where does it grow?

This fern grows in the lower areas of the Highland Provinces and in otherat@astas of
Papua New Guinea. It probably grows up to 900 meafegide above sea level. It also grows in
other warm countries. It likes to grow in a warm, waterlogged, partly cteBmeest site. Therefore
it is suitable and common in sago type places. It cannot stand frost.

If you want to it is easy to grow frm spores.
How is it used?

The young shiny leaflets are picked and cooked and eaten.



Tree ferns

Scientific name: Cyathea spp

Three different tree ferns have been recorded as being used for edible greenirfrdimels
highland regions. These are

Cyathea angiensis tree fern
* Cyathea contaminans tree fern
Cyathea rubiginosa tree fern

* This is probably the most commonly used one.

(With Cyathea angiensithe fronds occur in a ring of 4 or 5 fronds around the stem and the
old fronds fall off immediatel;)

These tree ferns can have a trunk up to 2 or 3 metres tall. The fronds are oviaedang
and they have scales on all surfaces.

The different species grow at different altitudes.

Cyathea angiensis 600 to 2200 metres altitude
Cyathea contaminan 200 to 1600 metres altitude
Cyathea rubiginosa 110 to 2840 metres altitude

They can very commonly
be seen being eaten at highland pi
kills. Normally they are only eaten
with meat and as meat is not a
common item in the diet people do
not eat theséern fronds every day.
Only the very young fronds are
used.

The ferns grow in high rainfall forest areas but commonly to grow in clearestignad areas
if the roots are into moist soil. They are common in the higher altitude zones.n\peple se
making gardens they carefully leave these ferns to grow. Occasionally peap$plant one to a
more suitable site or nearer their home.

They can easily be grown from spores on the back of the fronds. They can also
transplanted if some of the rt®are left on the trunk and the fronds are trimmed. They require
abundant moisture and often grow near streams. They also do best in light shade.

These plants are frost tender.
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Diplazium ferns

Diplazium asperum
Diplazium cordifolium
* Diplazium esulentum

The naming of some of these ferns by scientists has been confused. Sometiradsriies
are calledAthyrium asperum, Athyrium cordifoliurandAthyrium esculentum.

Diplazium asperum 250 to 1500 metres altitude
Diplazium cordifolium
Diplazium esculentum

Diplazium asperums a fern that has fronds up to 3 metres high. The stem of the fern is mostly
underground and densely covered with roots. The leaf stalk is rough. They grow bestith hum
moist and lightly shaded places near creeks antheredge of forests. They normally grow wild.

The young, not quite unfolded fronds are eaten cooked.

Diplazium cordifoliumis a fern with a tufted rhizome and covered with brown or black scalés
fronds are up to 50 cm long and 12 cm wide. Thagksstraight up. The fronds are not divided.
To grow it must have a minimum temperature over 10;iC. It likes a moist protedtgation.

Diplazium esculenturis the one of these three ferns that is most commonly recorded eaten. Itis a
large fern withan upright stem. The leaf stalks are black near the bottom. The end sections of the
leaf are divided into many leaflets that are about 8 cm long and 1 cm wide.mib$ common in
coastal areas and especially in wet areas. It occurs in Malaysiendsia, Philippines and Fiji and

is used as a food in these countries.

Diplazium esculentum Diplazium asperum



Kumugras

Tok pisin: Kumugras
Scientific name: Callipteris prolifera
Tok ples Kuanua: Tubua

This is a fern with a tough woody black rhizome and covereathwlack scales. They have a
narrow, black toothed edge. The fronds are erect and up to 2 metres long. THay$arem wide.
They are fleshy and pale green. It likes hot humid conditions.

Water fern

Scientific nameCeratopteris tlalictroides

This is a fern that grows in water and can float on
water. It can also grow on dry land in humid regions. It
grows as tufted clumps. The rhizome is short, upright and
fleshy with a few scattered scales. The fronds are up to 20
cm long. They are fragile and spongy and light green. The
leaves are like carrot tops. The fertile fronds are taller and
narrow with the edges curved back under.

It is common near the coast and up to 1200 metres
altitude. It is common in flooded coastal stremand near
mangroves in fresh water swamps. In other countries it
has often been grown along with rice, in paddies and also
in areas with flooded taro.

Small pieces of the plant will root in mud. The
spores can also grow into new plants.

The plantis edible. It can be eaten raw or cooked.
It is used for food in many tropical countries.
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Fig leaves

Ficus ampelas

Ficus botryocarpa var. subalbidoramea
Ficus carica

Ficus copiosa

Ficus dammaropsis Highlands kapiak
Ficus iodotricha

Ficus itoana

Ficusnodosa

Ficus pachyrachus

Ficus pungens

Ficus tinctoria Dye fig
Ficus wassa

Papua New Guinea has a very large number of trees in the fig family. There arédlgroba
more than 600 different ones. Many of them have not yet been properly described and name
scientifically. Figs have milky sap when the branches are broken. Thisyfatsib includes trees

like breadfruit and mulberry.

For many of these figs the fruit or leaves are eaten.

Ficus copiosandFicus wassaare probably the two most widely usé the country.Ficus
dammaropsi®r highlands "kapiak" is common in the highlands and the young leaves are eaten, the
fruit are eaten and the leaves are often used for wrapping food while iting lseoked. Ficus

tinctoria or the dye fig is common osome of the islands.




Ficus pungens

Ficus dammaropsis
Highlands kapiak
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Ficus pungens
(Scientific name)

No common Tok Pisin or English name
This is a fig family tree and therefore has white milky sap insidéhe other part of the

scientific name "pungens" refers to the very sharp thorns that are on the sarathbs near the
leaves.

Young leaves
and thorns

It is a medium sized tree with large leaves about 25 cm across. The young leaVighta
green.

It grows small fruit on long stalks that hang down from the trunk of the tree. Thesd s
fruit are about 0.5 cm across and are not eaten.

Small fruit hanging
on stalks from the
trunk.

Where does the tree grow?

It only grows in tre lower areas below about 1600 metres above sea level. It is common and
used in areas like Tari, Poroma, Kagua and most of the lower areas. lymust/s along the edge
of rivers and beside drains and creeks. It mostly just grows naturally frods see

How is it used?

The young leaves are cooked and eaten. They are normally only eaten with pig dlispig ki



Ficus copiosa
(Scientific name)

In some areas of the country this tree is planted, pruned and carefully looked AftTari
in the Southermighlands, for example people grow this tree from cuttings and use it as a dividin
hedge between garden plots. It is pruned to keep its shape and the leaves aréyregniasted
and eaten.

But as well this fig tree grows widely naturally in manyeas of the country and is
commonly used for food.

A leaf tip

A fruiting stalk
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Kangkong

Scientific name:Ipomoea aquatica

What is the kangkong plant like?
Kangkong is a creeping sweet potato like plant. It hakow stems and can float on water.

The leaves are green and are normally not divided like some sweet potato, lbavdse
shape and size varies a little between different kinds.

The trumpet shaped flower looks like a sweet potato flower and imalty white.

The runners develop roots at the nodes and also branch. This branching increases when tips
are picked off.

Names

Sometimes this plant is called water spinach in English. But more commonlgatime
kangkongis used. Kangkong is the name used in Tok Pisin and is also the same in Malagdian
Indonesian.

It was given the scientific nam@omoea aquaticédy a man called Forskal in the year 1775.
Sometimes other scientific names liggomoea reptangnd [ponoea repensre also used for the
same plant. The first name is the correct one. Two different varieties of kangkung. One
floats on water and is grown from cuttings and the other grows on dry land and is gromn f
seeds.



Where is kangkong grown?

In Papua New Guinea kangkong is a coastal plant and probably only grows satisfactorily
to about 1000 metres. It suits damp places and grows well in swamps. It can gravpartly
floating plant in swamps and lagoons behind the beach along the coast.

Kangkong is grown in a number of other tropical countries including Malaysia, Indonesi:

Egypt, Fiji and especially Hong Kong and Taiwan. In some of these countries theytgeodry
land form in gardens.

Some of the leaf shapes in kangkong

Dryland kangkong

In recent years dryland kangkong has been introduced into Papua New Guinea. It is gro
in garden beds as a clumpy plant and the leaves are eaten.
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Kalava

Scientific name: Ormocarpum orientale
The plant

This is a traditional green leafy vegetable in Papua New Guinea. Some of th@lésk
names for it are:

Rabaul Kalava
Gulf Province Ula
Kawito Gaga lave

The scientific name was given it by a scientist named Merrill, who waslystg the
collectionsof a Botanist called Rumphius, who had worked in the Mollucas West of Papua New
Guinea in the 18 century.

This plant has name been taken to some other places in Papua New Guinea as a food by
people have they have moved to live or work. It can be segtaces like Manus and Kimbe.

As well as being planted it also grows wild in the scrub just behind the beatie. wild
type is also eaten. Amongst the Tolai people at Rabaul this is one of the shrubs plarded a
boundary marker. It mostly occurs bel 30 m altitude.

It is a leguminous shrub. It grows to about 7.5 m tall and
has a light brown bark which strips off showing greener bark
underneath. The leafy shoots are hairy. When the plant flowers
it has a flower like a bean andpale yellowish green in colour
with reddish veins. It produces a pod that is up to 9 cm long and
jointed in a chain of 2 to 8 seeds. The seeds are small 5 mm an
bean shaped. The kind that is planted in gardens tends to hav
thinner twigs that hang ovemnd the leaves are finer.

It can be planted by cuttings. It also grows from seed.



Rungia
Scientific name: Rungia klossii

The Rungia plant

It is a clumpy much branched bush about 40 cm high. Often the leaves are dark green
varieties occur wh yellow patterns on the leaves. It has a pale blue flower. At least 20 differe
varieties occur.

A market bundle of Rungia
and Setaria pitpit

Names

This plant has the scientific nankungia klossii. It was given this name in 1916 after the
plant was first colleted on a botany expedition into West Papua in 1912. This expedition wa
organised by a Mr. Baden Kloss from the Museum at Kuala Lumpur in Malaysia, setoad part
of the name was called after him.

In English it has no common name but could easilst joe called Rungia. It has Tok Ples
names in highland areas of Papua New Guinea. eg.

Place Tok ples name
Mendi taine

Tari kereba
Eastern Highlands | moku
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Where does Rungia grow?

Rungia is only known from Papua New Guinea and Irian Jaya. It oéoulre highlands and
grows up to about 1900 metres altitude. In recent times it has been taken dowrct@ashéut as it
doesn't grow fast enough to be able to compete with weeds in coastal areassstirmportant.

In some areas such as Telefortie plant is only poorly known as a wild plant and people
pick leaves from selfsown plants in the bush. But in most other highland areasnéeiof the most
popular and most widely cultivated green leafy vegetables.

The most important areas for Ruagare between 1000 and 2000 metres altitude.
How do you grow Rungia?

Rungia is grown from cuttings. Often cuttings about 25 cm long are used. These stems
often already have roots developing from the nodes or quickly develop roots. A number of these
cuttings are often planted together giving a clump of plants. These grow slowlgtat firequires
a fairly fertile soil and a damp area. Plants are put about 50 cm apart.

Rungia is planted at any time of the year. It takes about 3 to 4 months jpbaint to be
maturely established. Once established the young tips (2 or 3 leaves)lerd pgularly. Regular
picking keeps branches short and productive of leaves. The leaves are picked at 1 or ¥ monthl
intervals for a couple of years.

Rungia iscommonly grown in new sweet potato gardens with either sweet potato or
highland pitpit in highland gardens.

How much is produced?

The tips that are picked weigh about 0.8 g. One plant produces about 2 kg of leaf tips over a
oneyear period. If the @nts were spaced at 50 cm spacing this would give a yield of 4 kg per
square metre of garden.

Rungia as food

The young leaf tips are eaten raw or cooked. After harvesting they will not keeporegy
(2-3 days).

Food value (per 100 g of edible portin)

Moisture | Energy | Protein | Calcium | proVitA | provitC Iron zZinc
% cals g mg g mg mg mg
Leaves 87.9 33 2.5 272




Dicliptera papuana
(Scientific name)

No common English or Tok Pisin name

The plant

This is a clumpy, much branched bush. Most peopl&illages recognise it as related to
Rungia. It grows naturally along damp creek banks. It forms a leafy bush up to 1 fnigine

It produces flowers in clumps in the place where the leaves join the stem. awerfpetals
are blue.

There are smalhairs on the leaves and stems. The stems have small grooves running alc
them.

A leaf tip of Dicliptera
drawn almost true to size

A flowering stalk and
flower with blue petals

How is the plant grown and used?

This plant is planted in gardens in some areas such deléineli valley above Mendi and in
the Baiyer area. In other areas such as near Lake Kutubu in the Foi arearnvésted from the
wild but not planted. At Pangia the Wiru people never eat it.

It grows easily from cuttings of the stem. Normally a graffstalks are planted together to
produce a clumpy bush.

The leaf tips are picked and cooked.

135



Valanguar

Names
Tok Ples Kuanua: Valanguar Scientific name:Polyscias spp.

Because this plant varies a lot and produces many different leaf shapes titgisciaming
has become very confused. Many different names have been used. TheNwatimgsanax, Aralia
and Panaxhave been used as well as a number of other names. It seems the correct name is
Polysciasbut all the different species or varieties hava get been sorted out. Most likely the
ones used for food are:
Polyscias cumingiana
Polyscias fruticosa
Polyscias macagillivrayi
Polyscias scutellaria
Polyscias verticillata

Polyscias fruticosa Polyscias guilfoylei Polyscias scutellaria

Polyscias verticillata Polyscias multijuga Polyscias samoensis

Some of these are usedtime Solomon Islands and In other Pacitic Islands.



Because of the amount of confusion over the naming of this plant and the amount
material written about it, a summary of the different names often usedes gn this table.

Polyscias cumingiangPresl.) F Vill.
Syn. Panax pinnatunLamk.
Panax secundur8chilt.
Paratropia cumingianaresl.
Aralia filicifolia C.Moore
Panax rumphianadarms. etc.
Polyscias fruticosgL.) Harms.
Syn. Panax fruticosunt..
Aralia tripinnata Blanco
Nothopanax fruticosur(L.) Miq. etc.
Polyscias macgillivray{Seem)Harms
Syn. Nothopanax macgillivraybeem
Panax macgillivray{Seem) Benth.
Polyscias grandifolia/olkens etc.
Polyscias scutellarigBurm.f.) Fosb.
Syn. Scutellaria primaRumph.
Crassula scutellaridBBurm.f
Aralia cochleataLamk.
Panax scutellarioide®einw. ex BI.
Nothopanax cochleatuifamk.) Mig
Nothopanax scutellariurtBurm.f.) Merr. etc.
Panax verticillataStone

This plant is probably most commonly known as a food amongst the Tolai people of Raba
and they have taken it to other places in the country. It is often used to form a hezged their
houses and gardens. Constantly picking the leaves helps maintain it as a smallginwiedAs a
shrub they grow from 2 to 5 m tall. The species islmablyPolyscias verticillata.

The leaves are yellow or pale green. They are used for food from Indonesia to ifie Pac
Islands but are also grown in many areas simply as an ornamental.

The plants are easily grown from stem cuttings.

The young leges have a nice smell and are used as a vegetable as well as to flavour stew:
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Tu lip

Tok Pisin: Tu lip
Scientific name: Gnetum gnemon

What does a tu lip tree look like?
It is a small tree often only-80 metres high. It is a fdy straight tree with one trunk that

has branches spread out along its length. The branches are not very long so that thestres doe
spread out very wide.

Drawing by Celia Bridle

The tu lip tree

In Tok Pisin this small tree is called tu lipAs people in Holland and other countries grow a
flower called tulip, we need to point out that the two plants, or their names havengotmi
common. The "tdip" tree has no common English name although in some countries it is called
jointfir. Scienists use the Latin name @netum gnemaonThis name was given to it by a famous
botanist called Linnaeus more than 200 years ago.

People in Papua New Guinea call it "tu lip" because of the way the leavesrargged. It
has two leaves (tu lip) oppositgach other along the branches. Often the branches also come out in
pairs opposite each other.



The fresh young leaves have a slightly brownish green colour and are in pairs. The olc
leaves are dark green and shiny.

When the tree has fruit it can be covered with greenlikat fruit that turn red when ripe.
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The male and female flowers are separate and are on different treesnlySemale trees
bear fruit. The flowers are grouped on spikkat develop near the base of the leaves. The flowers
are yellow.

This tree in common with some other closely related plants that areléalietumhas rings
or hoops at the places where the leaves occur. These can be seen in this picture.

Gnetum latifolium

Gnetum gnemon

A tu lip tree has ridges running across the trunk that can help you recognisedhe tre

Why is the tu lip tree so useful?

The young leaves of the tree are eaten and are a very popular green vegetable. eThey ar
very good quality food. Tay have been described as one of God's good gifts to Papua New
Guinea.

The nut like fruit and seeds can be eaten. They are also very good food value.

The bark of the tree is good for making ropes and nets.

The timber can be burnt green, as firewood.

The timber will last for a long time when used for posts in wharves in freslewat

Where does the tu lip tree occur?

It grows wild in lowland and lower mountain regions of Papua New Guinea. Peogiese t

areas look after it and leave it growing whenylage clearing new gardens in the rainforest. They
often transplant seedling trees into their gardens and they also grow theiremsrfrom seed.



But the tu lip tree is common in a number of other Asian and Pacific Island gesntr
Another famous bainist called Rumphius spent many years in Asia. In the year 1670 h
commented on the tu lip tree in his notebook. The picture and his comments are reprbdree

What is the food value of tu lip?

In 100 grams of the part you ethite following amounts of different kinds of food occur.

Moisture | Energy | Protein | Calcium | Iron proVitA | provitC | Zinc
% cals g mg mg g mg mg
Leaves 75.4 4390 | 3.96.4 | 266:330 | 2.7-7.7 | 59007100 113200
Fruit 80 66 5 163 2.8 600 100
Dry seeds 345 12 0

This means that the leaves are very good quality food. The fruit and seeds arerglso v
good quality food. If you eat a nice big bowl of these leaves they will provide a lot of your-body
building and your health food needs.

How do you prepare thefood?
The young tender leaves are picked and boiled or
fried.

The red fruits that are about 2.5 cm long can be
eaten raw but they are tough.

The seeds of the ripe fruits are eaten roasted,
boiled or fried. Before cooking the seeds it is necessary to
either remove the tip or crush the seed, or seeds can
explode on heating.

The young flowers including the young fruits are P

sometimes cooked and eaten.
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Because the parts eaten can contain irritating substances the varicsiagarnormally
cooked befordoeing eaten.

How do you grow tu lip trees?

Tu lip trees often grow wild. You can find a small wild plant in the bush aadgplant it to
where you want it.

You can also grow trees from seed. Collect a very ripe red fruit from a ttdeas one seed
inside. If you simply plant it the seed sometimes takes a long time to staxirgy. You may have
to wait 6 months. This is because the seeds have a hard outside layer anffitugt éior moisture
to get in to start the seed growing. To get tleed to start growing more quickly you can carefully
file a small hole through the outside layer of the seed.

If you are going to plant several trees they should be planted about 6 m apart.

Because this tree grows naturally under larger trees in theoraisifit is suited to growing
in places where there is some shade. Therefore you can plant the tree ity ahpeated place if you
want to.

If you want to, you can grow trees from cuttings. This means you take a small brangh off
tree and plant it ivarm moist soil where it will develop roots and grow.

How much food?

The leaves of very small seedling-lip trees in the rainforest are harvested of their young
leaves as people walk past. So an early harvest can be gained. Like manglthagstu-lip trees
grow by producing flushes of new leaves throughout the year. So leaves are not always equally
available. In fact many tulip trees have fresh young leaves for picking at one season of the
year.

It is not equally important in all these eas. At Erave people harvest it out of the bush
where trees grow naturally. But they don't use it alot. At Podopa villages, like WaoposaBoro,
and Foi villages such as Hegiso, trees are grown in and around the villages. Pethigise areas
recaynise and have names for 3 or 4 different varieties. Near Bosavi, the Kalyilgenainly
harvest leaves and seeds from wild trees. Although trees are raralgglthe selsown trees are
protected when clearing bush for gardens and they are loakiafgardens.

Pests and diseases

Tu-lip insect pests

Eucalymnatus tessellatSignoret) Coccidae (HEM) soft scale
Milviscutulus mangiferag Green) Coccidae (HEM) soft scale

Probably the insect pests of-lip have not been properly studied.



Watercress

Names:
English: Watercress Scientific name: Nasturtium officinale

Tok Pisin: Wara kebis

The plant:
This plant has been introduced but has become an important and popular edible green in

highlands regions.

This small plant keeps living for manyears once established. The stems are hollow,
angular and with many branches. The plant has roots along the stem at the node and cutt
quickly form roots in water. The leaves consist of 3 to 7 pairs of small [esafteen a larger leaflet
at the end. The flowers are small and white and a small narrow curved seedpod is produce
Flowers are not always produced and need days with more than 12 hours of sunlight to form.

It is grown from rooted sections of the plant. These are established in thebesuide a
stream or in a shallow flowing creek. Once it is established it often keepsigy with very little
care or maintenance. It does best in creeks that flow off limestone country.s le&Emfloat on the
water. It will not tolerate drying outlt can also be grown from seeds.

The young leaves and stems are eaten. They can be eaten raw and has a\spicy fla
can also be served cooked. Cooking should be used if the water in the stream is rastgakean.

This plant keeps growing wieh mountain streams up to at least 2900 metres altitude.
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Rorippa

Names:

There are several plants in Papua New Guinea that are probaBlg@bipa sppbut several
of them have been callddasturtium sp.They are grown pused as food plants. These include:

Rorippa schlechteri
Rorippa islandica(Oed) or yellow marsh grass. This one is self sown and used in the high
altitude regions.

Rorippa schlechteris grown as a vegetable in gardens in the highlands. It vensby
broadcasting the seeds. Because it has a-desleloped taproot, the plant does not transplant
easily. Normally the whole plant is eaten cooked.

Plants grow quickly and are harvested after 4 to ¢
weeks.

It is common inthe highlands from 1000 to 2200
metres altitude but will grow down to the coast.

It appears to get damaged by similar insects to cak



Insect pests

It is badly damaged by caterpillars of the insects that commonly damage cabbtue in
highlands especially the cabbage cluster caterpillar.

Cabbage cluster caterpillar Crocidolomia binotalisPyralidae (LEP)

The caterpillars of this moth have an orange head and are grite
3 white lines on top. They are up to 2 cm long and live for 14-daThe
moth is 12 mm long and with a wingspan of 22 mm. The moth is gteyi
brown with irregular markings. There are two small white tspaf the front
wings. These caterpillars eat holes in the leaves of a nuwibelants in the
cabbage family. Theleave dark chewedp lumps on the leaves. They cal
regularly cause 90% damage to the more leafy types. Plamagkd include
Nasturtiumschlechteri. The insect avoids light so eats on the underside or
leaves. They are difficult to control but can bentrolled with chemicals.

Diamond back moth Plutella xylostella(L.) Plutellidae (LEP)

This moth is brown with a diamond shape on its back. It is alfout
to 12 mm long. The green caterpillars eat irregular shapddshon the
leaves of cabbage faryilplants. They are very common. The larvae drop
from the plant on silken threads when they are disturbed. y Tdeemage
Nasturtiumschlechteri,and other plants in the cabbage family. The moth
tolerates a wide range of climates but gets worse in hotadeas. They are
difficult to control but can be controlled with chemicals.

Black cutworm Agrotis ipsilon(Hufnagel) Noctuidae (LEP)

The caterpillars of this moth are brown on top with green sided
up to 30 mm long. They have a shiny skin. They aff seedlings at ground
level. They hide in the soil coiled up in a ball. The moth hasiagspan of
40 to 50 mm and the front wings are brown while the rear wings ar
yellow/brown. They do this damage at night. Damage occus fiange of
plants gravn from seed including Rorippsp.,and cabbage. They tend to get
worse in areas that have been lying damp areas especially where there
have been many weeds present.
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Water dropwort

Scientific name: Oenanthe javanica
The plant

This plant is a hdbw stemmed creeping green leafy vegetable. The stem is often up to 100
cm long and normally lies along the ground and turns up near the tip.

The leaves are finely divided like carrot tops but the size, shape and colour oattes lean
vary quite a ki, even on the one plant. The leaves often have leaf sheaths that wrap around the
stem.

The flowers occur at the ends of the branches and are a group of small white flowers.

Where does the plant grow?

In Papua New Guinea this one of the commonest green leafy vegetables of the Highland
areas. Inrecent times it has been introduced into coastal areas agdostd quite well. Floating
masses of it can be seen in some coastal streams such as West New Brit

In the highand areas it is common in gardens up to 2600 metres altitude and has been seen
growing up to 3400 m altitude.

It normally grows near creeks or in wet or damp patches in gardens. The hollow stemm
branches can actually float on water and the plants geghrive along drains and ditches.



This plant is also grown as food in several other countries. It is common in Indoaedi
Malaysia and is also grown in India, Vietnam, China, Taiwan and a number of Sthah East
Asian and Pacific countries. i a traditional vegetable with ceremonial importance in Japan.
Names

Because the leaf shape and appearance of this plant can vary considerablatl lsmsne
different scientific names. The correct namé&isnanthe javanicand it was given this naenby a
scientist called De Candolle in 1830. The other most commonly used scientifie hambeen
Oenanthe stoloniferlut as the two plants are the same this name has now been replaced.

It has no commonly accepted English or Tok Pisin name. Namédsasgvater celery and
water dropwort have been used in English. Because several O#m@anthe sppplants are very
poisonous, it is probably not a good idea to just use "oenanthe" as the name and run the risl
confusing a good vegetable with other pmisus plants. It has many different Tok Ples names.
Growing water dropwort

This plant often grows wild. These selfsown plants are not as tasty as theatedtitypes
but they are eaten.

The plant is also grown in gardens. Itis planted by usintjrogs. Often 5 or 6 cuttings are
planted in a hole made with a digging stick. In moist soil the plants establisklg@iod easily.

It is also possible to grow the plants by seeds, but these are rarely usein PN
Water dropwort as food
The leavesand young tips of the plant are often eaten raw or cooked.

The amount of different nutrients in a 100 g sample of this food is shown in this table.

Moisture | Energy | Protein | Calcium | proVitA | provitC | Iron Zinc
% cals g mg g mg mg mg
Leaves 90.6 28 1.8 113 2190 14 3

A chemical called myristicin has been shown to occur in water dropwortadgecof this, it
may not be good to eat large amounts of this vegetable.

Leaf shapes Market bundle
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Waterleaf

Tok Pisin: Scientific name: Talinum triangulare
The waterleaf plant

This plant is a small shiny leafed plant that grows up to about 60 cm tall. Theddwwe
very short stalks and are fairly soft and light green in colour.

The plant produces a flower stalk at the top. This stalk is triangular shapeumpdf
pale pink flowers, with 5 petals, grows at the top.

The plant grows upright and has a number of branches.

Where is waterleaf grown?

Waterleaf orTalinumis grown in a number of tropical countries. Tolai people say the
Japaese brought it to the Gazelle. How long it has been in Papua New Guinea is not known, but it
has only recently been brought from the Gazelle Peninsula to the Kutubu area imutie®
Highlands. Itis seen in some coastal areas but not always used.

It is grown in Africa, South America, Indonesia and the Philippines. It sh#ddawlands
probably below about 1000 metres altitude as it does best in hot places.

How do you grow waterleaf?
Waterleaf can be grown from seeds or cuttings.

The seeds are v small and black. It takes 4000 seeds to weigh one gram. Itis not easy
to collect seeds because the seed capsules split open very easily asedbeop out. Also plants
don't always produce seeds readily. But you can collect seeds and grow fptantseeds. This is



easiest by sowing seeds in a small nursery then transplanting the snmadl wlaen they are about
5-8 cm high. With very small seeds like these, it is best to mix the seedsdmjtisand before
sowing. Then a small amount of theesl/sand mixture can be sown and the seeds will not be tor
close together. Seeds will grow in about 6 days.

Another way to grow waterleaf is to use cuttings. Cuttings o205cm long can be taken
from the older, but not the woody part of the stem. Toéaves should be taken off the cuttings.
The cuttings need to be planted in warm moist soil. They should be about 20 cm apart.

Older waterleaf plants can be cut back and allowed to sprout again.

Is waterleaf in any way special?

Waterleaf is one of thplants scientists call C4 plants because it has some special ways
moving food around and storing food inside the plant. This means it can normally growagtiy f
it is given the right conditions. The conditions these types of plants prefer dnetdémgperatures,
high soil fertility, plenty of sunlight and sufficient water. But even though thenppirows best
under these conditions it doesn't have to have them. It can grow reasonably well underdibwer :
fertility conditions and is very good aurviving dry times and will grow with a little shade.

How is waterleaf used?

The young tender leaves and tips of branches are picked off. Sometimes they are ez
raw in salads, but more commonly they are cooked. The bottom part of the leavessestatns
slightly brown on cooking and the cooking water can become a little coloured. It isdettam
the leaves in bamboo.

The leaves have a slightly sour taste and are a little slimy.

Pests and diseases
In other countries few pests or disease peofd have been noticed. These have not beer
looked at in Papua New Guinea.

How much food is produced?

In other countries, waterleaf plants are ready to start picking after abougies. Leaf
tips may be picked every two weeks up to a year. Normallghe top shoots are picked out first,
to let the side shoots grow.

Up to 5 kg of edible tips have been harvested from one square metre area of plants o
one yeatr.

Food value
Waterleaf leaves are a quite reasonable quality green leaf vegetable.

The amaint of different nutrients that it contain in each 100 gram portion of the leave:
that are eaten is shown in this table.

Moisture | Energy | Protein | Calcium Iron proVitA | provitC Zinc
% cals g mg mg g mg mg
Leaves 92.4 23 1.9 90 4.8 3 60

These leaves coain reasonably high levels of the chemical called oxalates. This is thi
chemical that causes some taro plants to burn your throat and it occurs fainhgardynin tropical

leafy vegetables. Too much of it is not good.
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Vegetables

Bamboo

- small and large

Beans

- common bean

- cowpea

- long or snake bean

- lablab bean

- lima bean

Cabbage family

- cabbage

- Chinese cabbage

- Nasturtium schlechteri

Capsicum and chilli

Corn

Ginger
Job's tears
Peanut
Pitpits - coastalor long pitpit
- highlands or short pitpit
Pumpkin family - bottle gourd
- choko
- cucumbers
- pumpkins

- angled loofah

- smooth loofah

- bitter cucumber

- Trichosanthes pulleana

Onions

- leeks

- spring onions




Bamboo

One of the common bamboos in Papua New Guinea is the coastal bamboo or mambu in -
Pisin which is grown near houses and is used for cooking utensils and building ateaterd also
has shoots which are eaten. Itis easilywgndoy planting cut portions of the green stalks.

In the highlands from about 1200 m altitude to 1900 m another large bamboo is grow
This one is traditional to Papua New Guinea and is common in large clumps neashdtss
commonly used for cookingpaves and small insects and sago and pieces of meat over the fire. It
also used for carrying water. It has young shoots that are cooked and eaten.

In some areas especially near Lake Kutubu, there is another small bamboograwisin
gardens ath eaten like a pitpit. They are planted from cuttings of the cane and take aboyéane
to produce. The young shoots are cooked and eaten. This bamboo has canes that grow abou
tall but often they do not stay erect but fall over on the ground. ddress are about 3 cm thick. It
flowers almost continually and this plant is also harvested from the wild atahe

Bambusa vulgaris Nastus elatus Bambusa forbesii

Bambusa forbesii

Nastus elatus
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Beans

Several different beans are grown for food in Papua New Guinea. These include:

Common bean
Snake bean
Lablab bean
Lima bean
Winged bean
Cowpea

And some less well known ones like:
Mung bean
Green gram
Scarlet runner bean
Soybean
Rice bean
Yam bean
Sword bean
Jack bean
Velvet bean
Adzuki bean

This article will mainly be about coman bean, snake bean, cowpea, lima bean and lablab
bean. These are the ones most widely grown throughout the country. Winged beans aranimport
but are dealt with separately. Peanuts are also described in a sepackie a

Common bean Rice bean

Yardlong bean Cowpea Lablab bean




Jack

Lima bean Sword bean bean
Scarlet runner bean Broad bean
Soybean
Yam bean

Pigeon pea
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Common bean

Scientific name: Phaseolus vulgaris

Common bean or French bean can be either a short or a climbing bean. It occumsyin ma
different varieties. The pods are slightly curved avith a distinct beak at the end. Normally there
are 4 to 6 beans in a pod. The climbing kinds can be 2 metres tall and the dwarf otte6@0m
tall. There are also kinds that are grown for the dry mature seeds but thesssaoemmon in food
gardens.

The unripe pods are cooked and eaten.

These beans perform reasonably well in the highlands but mostly in the lowlands ey ar
too badly damaged by pest and disease.

Snake bean

Scientific name:Vigna unguiculatasubsp sesquipedalis

Names
This bean has been called yatdng bean and sometimes the vegetable cowpea and in other
places, the asparagus bean.

What is the bean like?

Mostly this bean is a climbing bean grown in the lowlands. There are short or dwarf
varieties available but these arermally not popular. The pods can be up to 1 metre long and are
flexible and mostly less than a centimetre thick. The seeds are widatgdpn the pod. This bean
is grown from sea level up to about 300 metres altitude. It is normally easgemore gccessful
to grow this bean than common bean in the lowlands.

How does it grow?

This bean grows very quickly and well on the coast of Papua New Guinea. It needs to have
sticks to climb up or can be put near a fence of small tree. Often, a circlicks tied together, are
placed in a circle and a number of seeds planted in a mound. It only grows as an aranuabbe
seeds need to be replanted each year. It needs a good rainfall and is not swatedsowith
drought. When the climbing bean is grmg very vigorously the top is picked out to prevent it
getting too tall.

How is snake bean used?

Mostly the young green pods are eaten cooked. The young shoots are also eaten cooked.
The ripe seeds can also be eaten. The pods need to be harvested ev3 days.

Diseases and pests

Although this bean gets most of the insect and disease problems of other beans it ifynorma
less damaged and can give very good production in most places. Maybe a part of theag¢agbn
it grows very quickly. It can be badly attacked by aphids. Diseases get worse if the bean does not
have sticks to climb. The damage by bean pod borer is less if snake beans are gesenoppied
with maize. It does not seem to affect the yield of corncobs where beans are gith them.



Cowpea

Scientific name:Vigna unguiculata

This bean is grown as a cover crop in some plantations and is also a good vegetable.
some areas of Papua New Guinea it has become popular and common. The Baiyer Riier are
one such area. It will grow from sea level up to about 1800 metres altitude.

What is the bean like?

It is a creeping bean type of plant with sho
straight, firm pods. Some kinds produce more leaves :
are used more as cover crops and other kindslyce
more pods and seeds. These are the ones that are be
vegetables. Flowers occur in pairs at the end of 1
flowering shoots.

How is it used?

The young pods can be eaten and th
young leaves can also be cooked and eate
The more mature sequbds are often cooked
then the seeds eaten from the pod by runnir
the thumb along the length of the pod to pus
the seeds into the mouth.
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Lima bean

Scientific name: Phaseolus lunatus
What is this bean like?

This is vigorous climbing bean that cdteep growing for some years. The leaves are
slightly rounded at the base and pointed at the tip. The flower is white or yellow. THekthe
flower is twisted which helps tell the difference between this beanLaidab bean. The pods are
flat and have 3 or 4 seeds that vary in colour. The seeds are large. The pods are long (10 cm),
flattened and curved. The curved pods were considered like the moon, so were gilaatithe
namelunatusor moon. The seeds have a short round hilum where theisesdthched to the pod.
The seeds also have lines going out from this point across the bean seed. It is oneaxfitioaal
beans in the highlands of Papua New Guinea.

Where does it grow?

It most commonly occurs betwee@® metres and 2100 metres altitude in the highlands, but
it will grow up to the limit of cultivation at about 2700 metres. It needs a soilgerature of above
15.5jC for the seeds to germinate and a day temperature of abotB022j for satisfactory
flowering. It does not suit waterlogged soil.

How is it grown?
It is grown from seed. Coloured seeds are often hard to get to grow but whiteddéads

start growing easily. So for coloured kinds, it is important that they are manben regular rai
occurs as the water washes away some of the chemicals that stop the bearggrowi



When is food produced?

Young pods can be harvested about 3 months after planting beans.
What is the food like?

Leaves tend to be bitter and seeds can also contasopo They should be cooked and the
cooking water changed. White seeded varieties have less of this problem than tlyechighled
seeded kinds.

Diseases and pests

A rust fungus grows on the leaves. The fungus is cafledkopsora vignae.
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Lablab bean

Scientific name:Lablab purpureus

This plant has been given different scientific names at different timescditrect name is
Lablab purpureusand the other two namdsablab nigerand Dolichos lablabare now no loger
correct. It is similar in many ways to lima beaRh@aseolus lunatys It can be distinguished from
this other bean because the keel or boat like part of the flower is not twisted amdishee long
point on the end of the pod. As well on the sedd=re is a long narrow white slit (hilum) where the
seed is attached to the pod.

Because this is a traditional bean in the highlands of Papua New Guinea it hasindroks
Ples but often no Tok Pisin name that distinguishes it from other beans. A nwhlé&ferent
varieties occur in village gardens.

It is a plant that could keep growing from year to year, but mostly in Papua New Gitinea
only lasts for a short time of 1 to 3 years. Itis a climbing bean and the vinebedrom 1 to 5
metres longFor this reason it is often planted near fences or at the edge of gardens.aVée dee
made up of 3 almost triangular leaflets. The plant often has a purple appearBmedlowers are
mostly white but they can be red or blue. They are produceal long flower stalk.

The pods are flattened with a pointed end and can be up to 12 cm long and 2 cm wide.
There are between 3 and 5 seeds inside and these can vary from white to aldark ¢

Where does it grow?

This bean ismostly grown between 750 and 2175 metres altitude. It is a bean that can
survive a drought and can grow in low rainfall areas. It can grow on poorer soils but does not d
well on waterlogged soil. It is good at fixing nitrogen in the soil. It needspratures between
18;C and 30iC to grow best. It can continue to grow where temperatures are down to gji. L
frosts will damage the leaves but may not kill the plant. In humid weathestess pods form.



How quickly is food produced?

Young pods ee ready for harvesting between 4 to 6 months after the beans are planted a
the mature seeds are ready between 6 to 8 months after planting. The pods can dontieue
harvested over 2 or 3 years. In cold weather less flowers and pods are produced.

Which parts are eaten?

It is possible to eat the young leaves and shoots as well as the young pods and the ripe se
They should all be cooked as some types can have a poison in them. With some types, thg coo
water is thrown away, as it contaitise poison after cooking.

This bean can have a thickened root that can be eaten.

What pests and diseases cause problems?

Two fungal diseases are often seen on these beans.

These are angular leaf spot due to a fungus cdlectospora canescersd aleaf spot due
to a fungus calledscochyta dolichi.

These diseases seem to commonly occur but they may not result in serious logssof bea
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Food value of bean family plants per 100 g edible portion

Common name Moisture | Energy | Protein | ProVitA | ProvitC | Iron Zinc | Edible portion
% KJ % ug mg mg mg
Aila 43.0 1008 4.5 0 2 Nut
Common bean 10.0 1386 25.0 10 1 8.0 2.8 | Seedsdry
Common bean 92.0 142 3.0 20 0.8 0.2 | Seeds green
Common bean 88.0 151 2.5 750 27 1.4 0.2 | Pods green
Common bean 77.3 351 6.6 668 25 1.8 1.0 | Pod + seed
Common bean 80.4 304 5.6 17 1.3 Seeds green
boiled
Common bean 90.7 121 4.2 0 38.7 0.8 0.4 | Seeds sprouted
Cowpea 11.2 1189 23.5 1.5 6.4 Seeds dry
Cowpea 88.4 143 4.2 7121U 35 4.7 0.3 | Leavesraw
Cowpea 91.3 92 4.7 5761U 18 1.1 0.2 | Leaves bhoiled
Cowpea 75.5 406 3.2 79 2.2 1.1 1.0 | Seeds boiled
Cowpea 89.5 142 2.6 45 17.0 0.7 0.2 | Pods boiled
Green gram bean 439 7.0 2.4RE 1.0 1.4 Seed cooked
Green gram bean 11.0 1432 22.9 55 4 7.1 Seeds dry
Green gram bean 90.4 126 3.0 2 13.2 0.9 0.4 | Seed sprouted
Kudzu 68.6 2.1 0.6 Roots
Lablab bean 10.0 1428 22.8 Tr 9.0 Seeds dry
Lablab bean 82.0 4.5 1 10.0 Pods fresh
Lablab bean 86.9 209 3.0 14 5.1 0.8 0.4 | Seeds young
Lima bean 12.0 1407 198 Tr 0 5.6 Seed dry
Lima bean 67.2 515 6.8 37 10.1 25 0.8 | Seed cooked
Lima bean 70.2 473 6.8 30 23.4 3.1 0.8 | Seeds raw
Mung bean 12.0 981 22.0 24 Tr 8.0 Seeds raw
Mung bean 934 88 2.0 1 11.4 0.7 0.5 | Seeds sprouted
Peanut 4.5 2364 24.3 0 Tr 2.0 3.0 | Seed dried
Peanut 45.0 1394 15.0 Tr 10 15 Seed fresh
Pigeon pea 10.0 1449 195 55 Tr 15.0 Seeds dry
Pigeon pea 71.8 464 6.0 13 28.1 1.6 0.8 | Seeds young
Rice bean 13.0 1373 20.9 10.9 Seeds
Scarlet runner bean 12.0 1419 20.3 Tr 7 9.0 Seeds
Soybean 9.0 1701 33.7 55 6.1 Seeds
Soybean 68.0 584 13.0 16 27 3.8 0.9 | Seeds immature
Soybean 79.5 339 8.5 1 8.3 1.3 1.0 | Seeds sprouted
Velvet bean 7.29 29.32 4.78 Seeds
Winged bean 8.5 1764 41.9 Tr 15.0 Seed dry
Winged bean 87.0 205 7.0 13.0 18.3 15 0.4 | Seeds young
Winged bean 92.0 105 2.1 Pods fresh
Winged bean 57.4 619 11.6 0 0 2.0 1.4 | Roots
Winged bean 95.0 197 5.0 809 30 6.2 1.3 | Leaves




Diseases of the bean family of plants

Aila nut
| | Fungus | Helotium inocarpi
Bean-common
Leaf spot Fungus Alternaria tenuis
Leaf spot Fungus Ascochyta phaseolarum
Anthracnose Fungus Colletotrichum lindemuthianum
Angular leaf spot Fungus Phaeoisariopsis griseola
Collar rots Fungi Athelia rolfsii
and Rhizoctonia solani
Leaf blight Fungus Thanatephorus cucumeris
Leaf spots Fungi Cercospora canescens
(on old leaves) and Cladosporium oxysporum
and Corynespora casiicola
and Periconia byssoides
Floury white mould Fungus Mycovellosiella phaseoli
Rust Fungus Uromyces appendicatus
Mosaic Virus Bean common mosaic virus ?
Root knot Nematode Meloidogyne arenaria
and Meloidogyne incognita
Bacterial blight Bacteria Xanthomonas phaseoli
On seeds Fungus Aspergillus sp.
Broad bean
Leaf spot Fungus Ascochyta sp.
Leaf spot Fungus Cladosporium sp.
Sooty mould Fungus Epicoccum sp.
Leaf blight Fungus Fusarium sp.
Leaf spot Fungus Phoma sp.
Cluster bean (Guar bean)
| Powdery mildew | Fungus | Oidium sp.
Cowpeas (and snake bean)
Leaf spot Fungus Alternaria sp.
Leaf spot Fungus Ascochyta phaseolarum
Leaf spot Fungus Cercospora canescens
Leaf spot Fungus Corynespora cassiicola
Root rot Fungus Fusarium sp.
and Athelia rolfsii
Leaf spot Fungus Phoma exigua
Powdery mildew Fungus Sphaerotheca fuliginea
Leaf blight Fungus Thanatephorus cucumeris
Rust Fungus Uromyces vignae
Mosaic Virus Cowpea mosaic virus
Root knot Nematode Meloidogyne javanica
Storage rot Fungus Botrydiplodia theobromae
Green gram bean
Leaf spot Fungus Cercospora canescens
Powdery mildew Fungus Oidium sp.
Yellow mosaic Possibly virus

Jackbean
| | Leaves small & distorted | Probably virus |

Kudzu
Yellow mould Fungus Mycovellosiella puerariae
False rust Fungus Synchytrium minutum
Leaf spot

Lablab bean
Leaf spot Fungus Ascochyta dothi
Angular leaf spot Fungus Cercospora canescens
Tip wilt Fungus Choanephora cucurbitarum
Leaf blight Fungus Thanatephorus cucumeris
Small twisted leaves Probably virus
Root knot Nematode Meloidogyne arenaria

Lima bean
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Rust Fungus Phakopsoravignae
Concentric spots Fungus Phoma exigua
Root knot Fungus Meloidogyne incognita
Mung bean
Leaf spot Fungus Alternaria sp.
Leaf spot Fungus Phoma exigua
Leaf spot Fungus Phyllosticta sp.
Leaf spot Fungus Myrothecium roridum
Collar rot Funqus Athelia rolfsii
Mosaic Virus
Root knot Nematode Meloidogyne incognita
Pea
Leaf spot Fungus Ascochyta pinodes
Leaf spot Fungus Mycosphaerella pinodes
Brown mould Fungus Fulvia fulvum
Powdery mildew Fungus Oidium sp.
Leaf spot Fungus Phyllosticta sp.
Mosaic Probably virus
Root knot Nematode Meloidogyne incognita
Dry rot seeds Fungus Penicillium sp.
Peanut
Seedling death Fungus Aspergillus niger
Collar rot Fungus Athelia rolfsii
and Botryodiplodia theobromae
Large leaf spot Fungus Leptosphaerulina trifolii
Leaf spot Fungus Cercosporidium personatum
Leaf spot Fungus Colletotrichum sp.
Leaf spot and pod rot Fungus Leptosphaerulina trifolii
Leaf spot Fungi Mycosphaerella arachidicola
and Mycosphaerella berkeleyi
Collar rot Fungus Phomopsis sp.
Rust Fungus Puccinia arachidis
Root rot Fungus Pythium sp.
and Rhizoctonia
Blackening stems Fungus Thanatephorus cucumeris
Bacterial wilt peanut Bacterium Pseudomonas solanacearum
Mosaic Virus
Leaf mottle Virus Marginal leaf chlorosis virus
Mild mottle Virus Cowpea mild mottle virus
Pigeon pea
Leaf spot Fungus Mycovellosiella cajani
Pink disease Fungus Phanerochaete salmonicolor
On seeds Fungus Aspergillus niger
and Chaetomium sp.
and Curvularia lunag
and Fusarium solani
and Penicillium sp.
and Nigrospora oryzae
Rice bean
Blossom blight Fungus Choanephora cucurbitarum
False rust Fungus Synchytrium phaseoli
Rust Fungus Uromyces sp.
Root knot Nematode Meloidogyne arenaria
and Meloidogyne javanica
On seeds Fungus Aspergillus niger
and Penicillium sp
and Periconia byssoides
and Rhizopus nigricans
and Verticillium sp.
Soya bean
Leaf spot Fungus Ascochyta sp
and Cercospora canescens




Rust Fungus Phakopsora pachyrhizi
Bacterial leaf spot Bacteria Xanthomonas campestris
Leaf distortion Possibly virus
Mosaic Possibly virus
Yellow mosaic Virus
Root knot Nematode Meloidogyne sp.
Winged bean
Flower blight Fungus Choanephora cucurbitarum
Anthracnose Fungus Colletotrichum lindemuthianum
Leaf spot Fungus Didymella sp.
Collar rot Fungus Macrophomina phaseolina
and Fusarium spp.
and Thanatephorus cucumeris
Sooty mould Fungus Meliola erythrinaev. psophocarpi
Powdery mildew Fungus Oidium sp.
Leaf ot Fungus Pseudocercospora psophocarpi
False rust Fungus Synchytrium psophocarpi
Leaf curl Possible virus
Little leaf Possible mycoplasma like organism |
Root knot Nematode Meloidogyne incognita
and Meloidogyne javanica
Yard-long bean (Snalk bean)
Leaf spot Fungus Choanephora cucurbitarum
Powdery mildew Fungus Sphaerotheca fuliginea
Rust Fungus Uromyces vignae
Mosaic Virus Cowpea mosaic virus

Floury white mould bean
False rust Kudzu

Leaf spot Aila
Leaf spot winged bean
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Insect pests of bean family plants

Aibika leaf miner Acrocercops spAlso damages soybean.

Bean leaf rollers Lamprosema indicand Lamprosema diemenalisLarvae
tie leaves of beans together with silken threads. Then théwway the leaf
tissue. They damage peas, peanut, soybean, winged beapeaowake
bean, mung bean, velvet bean, pigeon pea and other beangy. f8dg on
most species of grain and vegetable legumes in Papua Neve&uin

Bean pod borerMaruca testulalisThese insects can cause serious damage t
the pods and seeds of most beans. ylti@mage Lima, snake, mung, adzuki,
rice bean, snake bean, cowpea, winged bean, soybean, \mdeset and
pigeon pea. The larvae bore into the young pods and can éetstéms. The
hole where they enter the plant is normally filled with chewep plant
material. They also eat other plant parts.

Cacao armyworm Tiracola plagiata. On lima beans, common beans,
winged bean. The larvae eat young soft growing parts of thetpland can
also eat weeds and other bush trees.

Cluster caterpillar Spodoptera tura. They damage a range of crops
beans including winged bean, peas, peanuts. Quite oftedaimage is only
slight but in some seasons they can do extensive damage. Mosg
between crops and the numbers depend on the climatic consliti

Coconut gathe moth Tirathaba rufivenaand dso Tirathaba ignevena.The
larvae attack beans.

Coffee leaf roller Homona coffearia Damages by eating leaves and rolling
up leaves. Also damages soybean, pea, snake bean, velvet feEsmut,
mung bean. It is morserious in the highlands.

Common grass blue butterfly Zizina otis. The larvae feed on the leaves of
a range of beans including pigeon pea, snake bean, soybdawirged bean.

Corn earworm Heliothis armigera. The larvae feed on leaves and fruit.
They damage a range of plants, pigeon pea, garden peas, bRamshelps
the pupae develop and warm moist weather makes the pest.worse

Cotton semilooper Anomis flava. The larvae of this moth can often damage
black velvet bean throughout the year. Yheat the tissue of leaves leaving
veins.

Green looper Chrysodeixis chalcites. Larvae also damage beans, and
legumes. Reported snake bean, eating leaves. They canetetypat the
soft tissue of leaves of soybean.

Pea Blue butterfly Lampides boeticusThe larvae feed on flowers and bore
in the pods of a number of legumes including snake beansppigea, mung
bean, cowpea, peas, winged bean, pigeon pea and Crotalaria.

Rice armyworms Mythimna loreyi& Mythimna separata.They are reported
damagingvinged bean leaves.

Winged bean blotch miner Leucoptera psophocarpellaDamages winged
bean leaves on the underside of leaves.

Phyllocnistis sp- a leaf miner also listed as occurring on winged bean
Bean weevil Acanthoscelides obtectuslt damagesthe seeds of all beans
both in the field and in storage. The larvae feed inside tleelsehen leave
round holes as the adults leave. In the field the damage byehesmall
larvae is scarcely noticed and the main damage is done ateest. They
are favoured by warm dry conditions.

Black flea beetle Arsipoda tenimberensisThis insect damages common
bean and soybean and probably some other plants. The inaesex
characteristic damage. It is widespread but the damage risally not
important.



Horned weevil Apirocalus sppOccur up to about 1600 m altitude. Damage
to peanut, mung bean. It mainly attacks growing points arfds$mots. It
chews the leaves eating holes and this is often called shiet dmmage.
Other insects do similar damag&he damage is often not serious.

Cassena papuan&hrysomelidae beetle. Leaf beetles attack beans including,
common bean, mung bean, soybean, snake bean, broad bearartamp
occasionally.

Psylliodes sp nr fulvipeChrysomelidae beetle. Feeding on lemabean.
Cause minor damage to leaf epidermis.

Leaf eating ladybird Henosepilachna signatipenniand Henosepilachna
haemorrhoea (Epilachna signatipenniglso eats bean leaves.) Both the
larvae and adults eat the leaves, young fruit and flowerdartp They eat
common bean, winged bean, mung bean, soybean, and a numio¢neof
legumes. They tend to prefer higher humidity. Many ladytiegtles look
similar but are in fact good insects because they feed ondaphiThese
Epilachnaspecies have aowering of fine hairs that helps tell them from the
good species.

Monolepta beetlesMonolepta spp. They damage leaves and flowers of
mungbeans. They feed on young shoots.

Pumpkin beetlesAulacophora spp.They damage beans including common
bean, mung éan, soybeans, peanuts, broad beans.

Shot hole weevilsOribius spp. They feed on a wide range of plants.
Tangets are one. They also eat snake bean, mung bean, lima doeh
others. They chew irregular shaped holes.

Amblypelta bugs Amblypelta spp.They suck sap and secrete a toxic saliva.
A few insects can cause extensive damage. They attack muargs beinged
bean. They can cause plants to wilt and fruit to drop off.

Cacao mirid Helopeltis clavifer.They have piercing mouthparts that secrete
a toxic substance that produces a dead spot on the plant. Thegacese the
death of the terminal bud and growing shoot of plants. Onedhsan make
50 feeding punctures a day. Young fruits can die and oldetsfrean be
deformed. They have been reded damaging 25 species of plants in PNG.
These include snake bean, and Leucaena. The insects ocouséa level up
to 1670 m altitude.

Cowpea aphid Aphis craccivoraThese aphids are often found feeding on
snake beans. They rarely cause much damagarge numbers get on
cowpea in the wet season. They can also attack other bedndimgwinged
bean, mung bean and lima bean. They cluster in large numlearstine tips
of stems and shoots and their feeding causes these parts defbened.
Plantscan be stunted and wilt. Their importance for spreadingsésuis not
known. They can spread cowpea mosaic virus. They also dapeayeuts.
They can be spread in the wind.

Foxglove aphid Aulacorthum solanReported on beans. It attacks plants in
the potato/tomato family spreading virus diseases.

Grass bugAlticus tibialis Sap feeder on mung bean and soybean. Can also
feed on peanuts.

Green peach aphidMyzus persicae.lt does damage by direct feeding and
by transmitting viruses. Often the st is scarcely noticed and the main
result is the diseases it spreads. The direct feeding dacwmyg®t normally
be seen. It attacks a very large number of plants and spreadsydarge
number of virus diseases. It damages beans.
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Green vegetable bg Nezara viridula. They damage a number of vegetable
and fruits by sucking the sap. They damage beans, includinged bean,
rice bean, soybean, broad bean, mung bean, snake bean. Hgotfoung
nymphs and the adults suck sap. The sucking of thecaapes plants to wilt.
Also it can cause lumps and deformed fruit. The insects gfffa emell that
affects food to eat. Itis a more serious pest in the lowlands.

Melon aphid Aphis gossypii. Large numbers can cause leaves to curl anc
this can stunthe plant growth. It can reduce the numbers of flowers anid fru
formed. The aphids also release a sticky substance calleelydew and this
often encourages the growth of sooty moulds. Aphids trandisease. They
damage winged bean.

Paddy bugsLeptaorisa spp. Bugs can feed on beans.

Pod sucking bug Riptortus spp. It can cause severe damage to winged
beans, snake beans, mung beans, soybeans, lima beans;greaa®n bean
and probably other beans. It sucks the pods. They occur giaut the ar.

Stink bug Plautia brunneipennisReported sucking sap of snake bean.

Sugarcane aphidAphis sacchari. It can damage beans. Sugarcane is the
major hosts.

Bean fly Ophiomyia phaseoliPlants turn yellow and stems become swollen
and cracked andrbak off in wind. This insect commonly does serious
damage during dry seasons. 8 to 10 maggots per plant can &ékedling.
Common bean is very easily damaged. It is probably the mopbitant
bean pest. It has been recorded on common bean, snakedmybean, mung
bean.

Shootfly Atherigona orientalisLarvae also attack fruit of common bean.

Phaneroptera brevi$?haneroptera brevislt attacks beans including winged
bean, pigeon pea, peas, by eating the leaves. It is oftendfaurshady
places

Red spider mite Tetranychus marianaelt commonly attacks leaves of peas,
dwarf beans and winged beans. Other plants can also be edtadkey live
on the lower surfaces of leaves often near veins. Yellowspot produced
then drying of the leave®ccurs. They suck sap and leave a fine silk
webbing. They get worse in hot dry weathérhey can cause heavy damage
to beans.

Other bean insect pests:

Adoxophyes tetraphractdeyrick leaf roller

Larvae reported damaging leaves velvet bean.

Adoxophyes sp leaf roller
Reported damaging peanuts, soybean, peas.

Anticarsia irrorataF. Noctuidae (LEP.)

Reported eating leaves of mung bean and snake bean. Alsonkiocattack velvet bean.
Araecerus fasciculatuBegeer. Coffee weevil.
Reported damaging wingdzkan.

Araeocorynus cuminglekel Anthribidae (COL.)
Reported damaging winged bean.

Bothrogonia sp Cicada bug
Sapsucker of kidney bean.

Brachyplatis papuu&uer. Pentatomidae (HEM.)
Recorded damaging beans. Also damages some tree legumes.
Brachyplatys sp Pentatomidae (HEM.)

Recorded sucking pod of velvet bean.
Caedius demeijergbeb. Tenebrionidae (COL.)



Reported damaging beans especially young seedlings tchwhe&y can cause considerable damage. The adults are
found on the ground under beans.

Chauliognathus waroensigVittmer Cantharidae (COL.)

Reported damaging bean leaves in highlands.

Coelophora inaequali§. Coccinellidae (HEM.)

Reported damaging soybean. Leave circular holes in leaikewmally predator of aphids.
Colposcelis vignaphil&ryant Chrysomelidae (COL.)

On common bean.

Demonax collariPascoe Cerambycidae (COL.)

Reported damaging soybean in highlands.
Epilachna signatipenniBoisd- leaf eating beetle
Reported damaging rice bean, common bean, cowpea, lima bean

Erythroneura sp. Cicaddlidae [Jassidae](HEM.)
Adults and nymphs feeding on underside of leaves of wingesh b®amage sometimes severe.
Euproctis sp Lymantriidae (LEP.)
Reported eating leaves of winged bean.

Euricania discigutta(Walk.) Plant hopper

Reported damaging beans.

Euricania villica plant hopper

Reported sucking sap of common bean.

Halticus minutusReuter flea hopper.

Reported on peanuts and beans. Sucking sap of common bgaeaso
Homeoxipha fuscipennis Gryllidae (ORTH.)

Reported chewing leaves of winged bean.

Hyposidra talaca(WIk.) Geometridae (LEP.)

Eating leaves of common bean. The caterpillar attacks mamydw plants. The larvae are brown and bear rows of
white spots across the body. The mature larvae lower thewsen threads and pupatedZm deep in th soil. The
eggs are iridescent and in clusters. One female may demysital hundred eggs. A life cycle takes 2.5 to 3.5 months at
1700 m altitude.

Megalurothrips usitatu®agnall Thrip

- on mung bean, peanut, soybean, lima bean.

Melacanthus arginegtdatus Alydidae (HEM.)

Recorded sucking pods of mung bean.

Nyctemera baulusBBoisduval Arctiidae (LEP.)

Larvae damaging winged bean leaves.

Nysius epiensi€hina Lygaeidae (HEM.)

Reported damaging beans. Adults cause yellow spottingliaife. Also on panuts.

Orchamoplatus mammaefer(@Quanitance & Baker) Aleyrodidae

On beans.

Pachybrachius nervosudorv. Lygaeidae (HEM.)
Reported causing yellow spotting on beans.

Piezodorus rubrofasciatusab. Pentatomidae (HEM.)
Sucking pods of mung bean.

Plautia brunneipennis Stink bugs

Reported damaging snake bean.

Prosoplus oblique plagiatuBreuning Cerambycidae (COL.)
Reported on pods of winged bean.

Rhinoscapha funebri€hev. Weevil

Reported on soybean.

Rhyparida coriaceaac. Chrysomelidae (COL.)

Reported feding on leaves of mung bean.
Rhyparidella wauensis
Reported adults eating leaves of soybean, mung bean, bezad b

Ropica honest&®ascoe Cerambycidae (COL.)
Reported damaging dry winged bean pods.
Zygina sp. Cicadellidae (HEM.)

Reported on winged bedeaves.
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Cabbage family

Several different plants in the cabbage family are grown for food in Papua Neme&ui
Some of these like broccoli, brussels sprouts, kohl rabi, and cauliflower areynoosgl grown by
Europeans or for sale to Europeans. Othies European cabbage have become very popular and
common in the high areas in the highlands. Some plants in this family have alsaytmen for
many years or are probably traditional Papua New Guinea food plants. Some of these deenot ha
common Engbh names edNasturtium schlechteri.Others like watercress have been introduced
into highland creeks and in some areas almost grow naturally. Chinese cabbage & jaopoul
common in coastal areas. Others like Chinese radish and English radisftearenly grown for
sale. Only some of these plants will be described here.

Cabbage
Scientific name: Brassica oleracea
How is it grown?

One of the interesting things about the way this crop is grown in Papua New Guinea is tha
seed are not regularly used apdople grow it from shoots off the old stem. When a cabbage is
harvested, the top head part of the cabbage is cut off and the stalk is left growtmg grnound.

This produces a ring of new shoots and these are broken off and planted. This is dagapdvay
of getting new plants and works well as long as the old plant does not have some dibatses &
problem with cabbage.




Chinese cabbage

Two main kinds of Chinese cabbage are grown in Papua New Guinea. One is a more tigf
headed abbage and is more commonly seen in the highlands. The other is a more open le
cabbage and is more common on the coast. They have slightly different sciemtifgsna

Pak choi Brassica campestrissp.pekinensis
and Petsai Brassica campestrissp.chinensis

Nasturtium schlechteri

See Rorippa- under greens
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Diseases of the Cabbage family (Brassicaceae)

Broccoli
Grey leaf spot Fungus Alternaria brassicae
and Botrytis sp.
Black rot Bacteria Xanthomonas campestris
Rootknot Nematode Meloidogyne sp.
Brussels sprouts
Black leaf spot Fungus Alternaria brassicicola
Black rot Bacteria Xanthomonas campestris
Cabbage
Black leaf spot Fungus Alternaria brassicicola
Leaf spot Fungus Colletotrichum sp.
Ring spot Fungus Mycosphaerella brassicicola
Downy mildew Fungus Peronospora parasitica
Black rot Bacteria Xanthomonas campestris
Soft rot Bacteria Erwinia carotovorasubsp carotovora
Collar rot Fungus Thanatephorus cucumeris
Damping off Fungus Pythium sp.
and Rhizoctonia sp.
Root knot Nematode Meloidogyne incognita
Cauliflower
Black leaf spot Fungus Alternaria brassicicola
Leaf spot Fungus Cercospora brassicicola
Black rot Bacteria Xanthomonas campestris
Root knot Nematode Meloidogyne sp.
Chinese cébage
Grey leaf spot Fungus Alternaria brassicae
Black leaf spot Fungus Mycosphaerella brassicicola
Leaf spot Fungus Septoria sp.
Wet rot Fungus Choanephora cucurbitarum
Downy mildew Fungus Peronospora parasitica
Leaf wilt (Soft rot) Bacteria Erwinia caratovora
Black rot Bacteria Xanthomonas campestris
Seedling wilt Fungus Fusarium oxysporium
Radish
| Leaf spot | Fungus | Alternaria raphani
Turnip
Leaf spot Fungi Alternaria brassicae

Alternaria brassicicola

Black rot Bacteria Xanthomonasampestris




Insect pests of cabbage family plants
Beet webwormHymenia recurvaligFab.) Pyralidae LEPIDOPTERA

The caterpillars roll up the leaves of a number of plants ardhfa web.
They eat the leaves. They damage Chinese cabbage. It feetlie anderside of
leaves.

Black cutworm Agrotis ipsilon(Hufnagel) Noctuidae LEPIDOPTERA

The caterpillars cut off seedlings at ground level. Theylis tamage at
night. Damage occurs in a range of plants grown from seedidiiroy) Rorippa sp.
cabbage. Tay tend to get worse in areas that have been-liong damp areas
especially where there have been many weeds present.

Cabbage cluster caterpillar Crocidolomia binotalis Zeller Pyralidae

LEPIDOPTERA These caterpillars eat holes in the leaves of a nurob@tants in
the cabbage family. They leave dark chewsgsllumps on the leaves. They can
regularly cause 90% damage to the more leafy types. Theshefdabbage can
often be completely destroyed. Plants damaged includeatphiChinese cabbage,
kohl rabi, broccoli, turnip, radish antllasturtium schlechteri. The insect avoids

light so eats on the underside of leaves.

Cacao armyworm Tiracola plagiataWalk Noctuidae LEPIDOPTERA

Some of the crops attacked include cabbage, cauliflowere [&hvae eat
young soft growing parts of the plants and can also eat weedother bush trees.
The insect tends to build up on trees like leucaena shadeher targe areas of one
crop then spread in plague numbers into surrounding gardens

Cluster caterpillar Spdoptera litura(Fab) Noctuidae LEPIDOPTERA
They damage a range of cropsabbage, Brussels sprouts, kohl rabi. Quite ofter]
the damage is only slight but in some seasons they can dosaxtettlamage. They
move between crops and the numbers depend odlittnatic conditions.

Corn earworm Heliothis armigera(Huebner) Noctuidae LEPIDOPTERA

The larvae feed on leaves and fruit. They damage a range otspla
including cabbage. Rain helps the pupae develop and warret meiather makes
the pest worse.

Diamond back mothPlutella xylostella(L.) Plutellidae LEPIDOPTERA

The caterpillars eat irregular shaped holes on the leavesldfage family
plants. They are very common. The larvae drop from the plansitken threads
when they are disturbed. Theyrdage cabbage, turnip, broccoli, kohl rabi, brusseld
sprouts, chinese cabbagdasturtium schlechteriand possibly other plants in the

cabbage family. The moth tolerates a wide range of climategbts worse in hot
dry areas.

Green looperChrysodeixichalcites(Esp.) Noctuidae LEPIDOPTERA

Larvae commonly eating cabbage leaves. Also damages ocalibagly
plants.

A semi looper,Phytometra orichalcaedF.) (LEP.) [Probably synPlusia
orichalcaeal.] is reported on Chinese cabbage, turnip and Brgsggrouts. Itis an

attractive goldercoloured moth.

Horned weevil Apirocalus sppCurculionidae COLEOPTERA

Occur up to about 1600 m altitude. Damage to cabbage. It gpnaitdcks
growing points and soft shoots. It chews the leaves eatirigshaxd this is often
called shot hole damage. Other insects do similar damage.d&@mage is often not
serious.

Grass bugAlticus tibialis ReutMiridae HEMIPTERA
Sap feeder on Chinese cabbage.

171



Green peach aphidMyzus persica&ulzer Aphididae HEMIPTERA

It does damage by direct feeding and by transmitting virus@sgten the
insect is scarcely noticed and the main result is the diseispreads. The direc
feeding damage cannot normally be seen. It attacks a vegge lanmber of plantg

and spreads wgery large number of virus diseases. It is always presentabbages
in the highlands.
Cabbage leaf minerLyriomyza brassicaéRiley) Agromyzidae DIPTERA

The larvae burrow into the leaves of cabbage, Chinese cablbyagish,
broccoli, and turnip. It ppbably damages other cabbage family plants.

Phaneroptera brevig ettigoniidae ORTHOPTERA
It attacks Chinese cabbage, cabbage, radish, brusselstsn eating the
leaves. Itis often found in shady places.

Minor pests

Adoxophyes sp Tortricidae (LEP.)-leaf roller
Reported damaging chinese cabbage.

Araecerus sp(SeeOxydereg Anthribidae (COL.)

Related to coffee bean weevil. Damaging cabbage.

Colgar tricolor Dist. Flatidae (HOM.)

Reported damaging chinese cabbage, cabbage; Sap sucker.
Copropous sp. Staphylinidae (COL.)
Reported damaging cabbage.

Diachrysia orichalcaedab Noctuidae (LEP.)

Reported doing damage to cabbage.

Euricania disciguttaWalk.) Ricaniidae (HEM) plant hopper
Reported damaging cabbage, chinese cabbage.

Halticus minutusReuter Miridae (HEM.)flea hopper.
Reported sucking sap of chinese cabbage and radish

Nyctemera baulusBoisduval Arctiidae (LEP.)

Larvae damaging leaves of cabbage.

Odontomyia sp Stratiomyiidae DIPT.)

Larvae in cabbage.
Onthophagus sp nr papuensigrold Scarabaeidae (COL.)

On cabbage.

Phormesa sp. Colydiidae (COL.)
On cabbage.

Spilosoma owgarr@8ethuneBaker Arctiidae (LEP.)

Larvae feeding on cabbage. Reddish brown "bear cateillaEat various
vegetables.

Valanga sp. Acrididae (ORTH.)

Giant grassbppers reported causing damage to Chinese cabbage.



Capsicum and chilli

Name: Capsicum Scientific name: Capsicum annum
Also called red and green peppers

The plant

This is a plant that grows from seeds each year. It grows up to 1.5 metres highodndes
several branches. The flowers occur singly in where the leaves join the sthtkastly the flowers
are yellow. The fruit come in various shapes from round to long. The larger types cafrhiawe
to 8 cm across. They also vary in colour fromegn to red to yellow. Inside the fruit there are many
seeds.

In Papua New Guinea the capsicum grows well at sea level but will also grow up t
about1900 metres altitude. It is killed by frost.

Growing capsicums

They ae grown from seed. The seed can be collected from mature fruit. It is possible
plant the seed directly in the garden or the plants also transplant quite &esiylings are normally
transplanted about one month after seed are planted. They nesltidrained and fertile soil. Itis
often best therefore to plant capsicums on raised beds in the garderaéigpecvet areas.

Fruit can be harvested after about 3 or 4 months. From then on regular harvesiis cdifr
be made for about one year.
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Pests and diseases

Capsicum insect pests

Atherigona orientalisSchiner Muscidae (DIPT) Shootfly

Carpophilus maculatuMurray Nitidulidae (COL) Damaging fruit
Bactrocera bryoniaéTryon.) Tephritidae (DIPT) Fruit fly

Bactrocera musaé€rlry.) Tephritidag(DIPT) Banana fruit fly
Bactrocera trivialisDrew Tephritidae (DIPT) Fruit fly larvae destroying fruit
Euproctis sp. Lymantriidae (LEP) Reported eating leaves
Heliothis armigera(Huebner) Noctuidae (LEP) Corn earworm
Homeoxipha fuscipennis Gryllidae (ORTH) Reported chewing leaves
Macrosiphum euphorbiagfhomas) Aphididae (HEM) Potato aphid

Pinnaspis strachaniCooley) Diaspididae (HEM) Armoured scale
Planococcus pacificu€ox Pseudococcidae (HEM) Mealybug

Plautia brunneipennis Pentatomidae (HEM) Stink bugs
Pseudaulacaspis pentagofibargioni) Diaspididae (HEM) White scale

Pulvinaria ubicola(Cockerell) Coccidae (HEM) Soft scale

Thrips tabaciLind. Thripidae (THYS) Onion thrips

Silba sp. Lonchaeidae (DIPT) Larvae boring into fruit

Capsicum diseases

Leaf spot Fungus Alternaria sp.
Collar rot Fungus Athelia rolfsii
Fruit rot (Anthracnose) Fungus Glomerella cingulata
Fruit rot Fungus Curvularia sp.
Leaf blotch Fungus Thanatephorus cucumeris
Wilt Fungus Fusarium solani
Root rot Fungus Pythium sp.
and Fusarium sp.
Bacterial wilt Bacteria Pseudomonas solanacearum
Storage rot Bacteria Erwinia carotovora
Bacterial leaf spot Bacteria Xanthomonas campestiy. vesicatoria
Leaf distortion Virus Possibly potato virus y
Root knot Nematode Meloidogyne incognita
As food

The leaves of capsicum or peppers can be eaten and are good quality food. Theynaaintai
good texture when cooked and have a mild spicy flavour.

The fruit can be eaten raw. Normally they get hotter or more spicy asgéeype and red.
Some kinds especially the longer types are normally hotter. They can also be coalsedido add
flavour to other food dishes. Normally the central part of the fruit and the seedsmioved before
eating.




English name: Chilli
Tok Pisin name: Sili
Tok Ples Kuanua: Lobo

The plant

Chilli

Scientific name: Capsicum frutescens

This small shrub is about one metre tall and continues to grow for several yekmsts P
often occur selsown from seeds dropped by bird3.he flowers are pale green and about 8 mm
across. The chilli has several fruit in a cluster on a stalk. They change fream ¢o yellow to red
as they ripen. The fruit are about 2 cm long.

Growing chilli

Chilli will grow from sea levelto about 1800 metres altitude. It cannot stand frost. The
seeds are very small and are best sown in a nursery and then the young plaplaritadsvhen
they have 4 or 5 leaves. (After 3 or 4 weeks). They can be planted at about 80 dm Rparing
out the tops of the bushes increases the branching of the plant.

Chilli insect pests

Horned weevil Apirocalus sppCurculionidaeCOLEOPTERA
Green peach aphidMyzus persica&ulzerAphididaeHEMIPTERA
Banana fruit fly Bactrocera musaéTry.) andBactrocera byoniae(Try.) Tephritidae DIPTERA

Idopsis coeruledaust. Curculionidae (COL.)

Causing minor shot hole damage.

Red twig borer Zeuzera coffeablietner Cossidae (LEP.) Reported damaging chilli plant bsirgy into stems. Larvg
are red to violet brown oftewith yellow rings. They bore into woody stems. A circular hh is formed under th
bark. The end of the branch dies. The moths fly at night. UpG00leggs per female. Development takeS.3]

months. Control is seldom necessary.

Scales and mealyugs
Aonidiella aurantii(Maskell)

Icerya seychellaruniwWestwood)
Coccus hesperidiurhinnaeus

Parasaissetia nigrgNietner)
Pulvinaria psidiiMaskell

Pulvinaria ubicola(Cockerell)

S
e

Saissetia coffea@Valker)
Chilli diseases
Fruit rot Fungus Glomerdla cingulata
Leaf & fruit blotch Fungus Thanatephorus cucumeris
Root knot Nematode Meloidogyne incognita
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As food

The small red fruit are very hot to eat due to a chemical called capsaitiay are therefore
used to add spice and flavour to otheods.

The leaves can be eaten cooked and are nice tasting leafy greens.

/ 100 g edible portion

Moisture | Energy | Protein | Calcium Iron provitA | provitC Zinc
% cals g mg mg l'g mg mg
Leaves 82 53 5.8 246 1.4 68
Fruit 91




Corn

Tok Pisin: Kon Scientific name:Zea mays

The corn plant

The corn plant is a grass family plant that can grow up to 2 or 3 metres tatlaslprop
roots near the ground and these help to hold the plant up.

When it isnearly full grown it develops a cob (female flower) in the place where the
leaves join the stem. It also grows a male flower at the top of the plant. Wigeoadb is mature,

the plant dies.

Sometimes corn is called maize. This is really just anotlaenenfor the same plant. But
there are special types of corn like sweet corn and qmip.

The clump of corn seeds that grows on a stalk is called a corncob or an ear of corh. A
Is growing, a stringy group of hairs comes out the top of the cob. dhescalled the tassel.
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Getting corn seed
One of the important things for growing good corn is to get some good seed.

Corn has two types of seed. One is called hybrid seed and it can produce veriyitnsl|
grown under very good conditions. But ygan't save your own seed to-pgant. This is because
the plants which come up may not be very good plants at all. Hybrid seed needs to be prioguced
a specialist. So you must buy hybrid seed from a seed producer.

The other kind of corn seed is calleghen pollinated. It is the kind most people in Papua
New Guinea use. They save their own seed tplemt. But most people in village gardens run into
a problem when they save their own corn seed. The plants gradually get smallenaliet sintil
only very small plants with very small cobs are produced. These small cobs arendisgvaet but
they don't provide much food. The reason for this is that in a village garden there isootfiea
few corn plants. Also the plants are often widely spaced people just save one or two cobs to
use for seed. So what happens is that the corn plants inbreed. Instead of pollen going ar
between several plants and then seed being saved from a few differerthegtslen just goes to
the flower on the samplant or to a few plants close by. So the seed becomes inbred and produces
smaller plants.

The way to stop this is:

1. Save seed from a large corn garden. (Over 200 plants that are getting readgaahéhe
time and close together in the same garden.)

2. Collect your seed from a few different cobs and mix the seed together beforenglanti

If these two rules were followed when saving corn seed in a village a bigowepnent
could be made in how much food is produced from corn plants.

A good comcob

As well as making sure that seed is looked after and collected properhgntyssensible
to start with a good type of corn that is suited to your area. Often the Seaigau buy in packets
from stores have come from another country and aresodable for Papua New Guinea. The
Agricultural Officers have picked out some good kinds of corn for Papua New Guinea. aroget
some seed from your didiman to start you off.



Planting corn

Corn needs fairly good soil. So there is no point in plagtit in a fairly old kaukau
garden. It can either be put in a freshly cleared garden or one where the shiy fleais been built
up, such as around a house.

Most village people plant 2 or 3 seeds in the one hole. This is because they know that
insect called the black cutworm will probably eat off one or two, so one may survivall the
plants grow and are not killed then the smallest plants are often pulled out. sThiseiway of
dealing with seedling losses like cutworm damage. Somegeélfzeople have found another way of
stopping cutworm damage. They plant the seed and then put a bamboo container around i
protect it. People who have old fish tins use them for the same purpose after tleeguttdooth the
top and the bottom out ohe tins.

The other thing that can commonly be seen is a person carrying a corncob and picking
seeds off to drop in the holes as they are made. This is the wrong way to mixbect corn seeds
and the reason has been explained above.

A bamboo ring to protect
young corn plants from
cutworms.

Why do corn leaves go dry?

Sometimes the leaves of corn, instead of remaining dark green, get dry brown. marl
This can be either due to disease or due to the plant running out of the nutrieatdi to grow.
(Old plants also turn brown naturally as they die off.) It is possible tonleéartell the difference
between these marks.

Nitrogen deficiency

One of the commonest nutrients that corn plants run short of is nitrogen. A plant that

short of nitrogen has the older bottom leaves going dry. The dry brown mark is a digéirsttape.
It starts at the tip of the leaves and goes in a V shape down the centre of the leaves

A corn leaf showing nitrogen deficiency
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Potassium

Plants hat are running out of the nutrient potash go dry and brown along the edges. Also
the leaves may be a lighter green than normal and sometimes they are twisted.get thinner at
the top end.

A corn leaf showing potash shortage
Phosphorus

It is not as easy to be sure of a plant that is getting short of the other important nutrient
called phosphorus. Plants short of phosphorus are smaller and the leaves are bluishithresd
marks. But some leaves can be naturally reddish blue and leaneshange to these colours for
other reasons.

Potash deficiency

Nitrogen deficiency

Phosphorus

Potassium

Nitrogen




Diseases

Diseases are different from these marks because a disease is causexmiayl, living
thing and it is actually growing on or inside the plant. The thingssoag disease are very small but
it is often possible to see the marks due to the disease.

Corn diseases

Leaf spot Fungus Bipolaris zeae

Leaf spot Fungus Curvularia lunata

Tropical rust Fungus Puccinia polysora

Rust Fungus Puccinia sorghi

Downy mildew Fungus Peronosclerospora sacchari
and Peronosclerospora sorghi

Leaf spot Fungus Phoma sorghina

Leaf blotch Fungus Setosphaeria turcica

Leaf spot Fungus Cercospora sorghi

Leaf blight Fungus Cochliobolus heterostrophus

Blister smut Fungus Ustilago zae

Head smut Fungus Sphacelotheca reiliana

Irregular bleached areag Fungus Thanatephorus cucumeris

Collar rot Fungus Pythium butleri

Diseases

In the highlands one of the commonest leaf diseases on corn produces long yellow
brown spots on the leavedt is called corn leaf blight and is due to a fungus. Often the spots star
as pale soft watery looking marks that turn yellow and later brown and dead. Thecgpofsin
and the leaf dies early. In moist weather these spots produce dark grees @pdiseeds”) in the
centre of the spots. These spores can blow in the wind onto other corn plants. Alsmathstay
alive on old corn plants for many months. Therefore it is important to move corn taveone
different garden to help avoid the disea As well it is important to get rid of old corn plants, to
use clean seed and to look for kinds of corn that get the disease less.

A corn leaf with spots due to corn leaf blight

Corn rust

Two fungi cause yellow or light red looking lumps oretleaves of corn. These diseases
cause the leaves to get dry quickly and therefore smaller cobs are producéthg @d of old
diseased plants helps reduce the damage to new corn plants. As well, a lot ofriteeed given
out by didimen throughouRapua New Guinea in the last few years is of kinds that get this diseas
less.

A corn leaf showing
small raised red spots
of rust
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Corn also gets some other leaf diseases but these have not been seen veny thiten i
Highlands. White long stringy patterns on corn leaves can be due to dowdgwniungus, a virus
or magnesium deficiency.

Corn blister smut

Diseases don't only get on leaves.
One of the more serious fungal diseases that
grows on corn in the Highlands is called corn
blister smut. It grows on the cob but can also
get on the leaes. It causes large grey
swellings and lumps on the corncob. These
lumps are filled with powdery grey spores and
there is a silvery skin over them. It completely
spoils the cob.

The spores can live in the ground for
many years. This makes it hard &void the
disease once it gets into an area. The disease
can be controlled by using clean seed, as the
disease can be on the seed. As well it is
important to pull out and burn any plants you
see with the disease. Corn should also be

planted into new oclean gardens. A cormncob

showing blister
smut disease

Poor pollination

Sometimes corncobs can be poor for other reasons. Cobs can be harvested on which only
some of the seeds have developed. This is because the other seeds were not teytitisken.
The reasons it was not fertiliseale normally:

1. There was not enough pollen around because plants were planted too far apart

2. The silky threads of the tassel were not sticking out of the top of the cob by thehttame t
pollen fell. This is mostly because the plant was not growin{ areough.

A poorly pollinated corncob



Insects

Some of the insects that badly damage corn in other parts of Papua New Guinea do
seem to be a problem in most parts of the Southern Highlands. This includes the EBucopea
borer and the car earworm. Other armyworm caterpillars like the lawn armyworm only come in
plagues occasionally.

A black cutworm caterpillar The cutworm moth

The black cutworm is the grey or green caterpillar of a moth. The moth is brovtheon
front wings and gllow and brown on the hind wings. The caterpillars curl up and hide near th:
base of the plants of just under the soil during the day. Then at night they come out and chew
plants near ground level. One method of stopping them has already beeomeednti

Insect pests of corn

African armyworm Spodoptera exempt&Valker) Noctuidae LEPIDOPTERA
Cape gooseberry budworn| Heliothis assultaGn. Noctuidae LEPIDOPTERA
Corn earworm Heliothis armigera(Huebner) Noctuidae LEPIDOPTERA
Maize stem borer Ostrinia furnacalis(Guen.) Pyralidae LEPIDOPTERA
Paddy armyworm Spodoptera mauriti@Boisduval) | Noctuidae LEPIDOPTERA
Rice armyworms Mythimna loreyi(Dup.) & Noctuidae COLEOPTERA
Mythimna separaté§Walk.)
Rice leaf roller Cnaphalocrocis medinali€Gn.) Pyralidae LEPIDOPTERA
Violet rice stem borer Sesamia inferen@Valker) Noctuidae LEPIDOPTERA

Black flea beetle Arsipoda tenimberensi¥acoby Chrysomelidae COLEOPTERA
False wireworm Gonocephalum ochthebioid€sil. | Tenebrionidae COLEOPTERA
Leaf beetles CassenantermediaJac. & Chrysomelidae COLEOPTERA
Cassena papuan@ac.)
Monolepta beetles Monolepta spp. Chrysomelidae COLEOPTERA
Pumpkin beetles Aulacophora spp. Chrysomelidae COLEOPTERA
Shot hole weevils Oribius spp. Curculionidae COLEOPTERA
Corn laterrily Peregrinus maidigAshmead) Delphacidae HEMIPTERA
Corn leaf aphid Rhopalosiphum maidig-itch.) Aphididae HEMIPTERA
Red cotton bug Dysdercus cingulatu@-.) & Pyrrhocoridae HEMIPTERA
Dysdercus sidadlontr.
Sugarcane aphid Aphis saccharZehntner Aphididae HEMIPTERA
White jassid Cicadella spectrgDist.) Cicadellidae HEMIPTERA
Fruit fly Dacus papuaensidlalloch Tephritidae DIPTERA
Melon fruit fly Dacus cucurbitae€Coq Tephritidae DIPTERA
Shootfly Atherigona orientalisSchiner Muscidae DIPTERA
Chaetocnema basaliBaly) Chrysomelidae COLEOPTERA
Coelophora ripponiCrotch Coccinellidae HEMIPTERA
Adults feeding on cobs Compsolacon gracili€andeze Elateridae COLEOPTERA
Plant hopper Euricania disciguttaWalk.) Ricaniidae HEMIPTERA
Damaging corn Hypolixus masterdPascoe Curculionidae COLEOPTERA
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Aphids
Corn as a food

Borers Mildew

Most Papua New Guinea village people harvest corn from the gardens when it is in a
fairly firm mature stage and eat it the same day. Itis mostly roastedtbedire.

The food value of corn varies with the type of corn and its stage of maturity. An

approximate value for corn as eaten in Papua New Guinea is below. It is the amalifient
nutrients in 100 gms of the part eaten.

Moisture | Energy | Protein | Calcium Iron proVitA | provitC Zinc
% cals g mg mg g mg mg
Corn 62.5 134 4.2 5 0.9

This means that corn is a food high in energy and quite high in protein. Corn should be
included in the diet as often as possible because of this good food value.




Ginger
Tok pisin: Kawarare Scientific name: Zingiber officinale
The plant
This plant has underground stems (rhizomes) that are branched and thickened. These s
are yellow on the outside and about 2 cm thick. These have a distinct smell whenhowisad.

The leaves are long and carried on a stem which is up to a metre high. The téas@she stem
near the base.

Growing ginger

Ginger is popular in Papua New Guinea not just as a flavouring, but is eaten in quite lar
quartities. It will grow well from sea level up to about 1900 metres altitude butise grown at
high altitudes. In several areas it is regarded as a men's crop and is alsaonumagic and
medicine.

Ginger is grown by planting a piece of the undergrd stem. This is planted about 5 to 7
cm under the soil. It requires a good fertile soil and preferably good sunlight althougld son
varieties will grow quite well in light shade. During the early growth it neadsquate rainfall but
near maturity ofta ripens better with a drier season. The soil needs to be well drained so ofte
ginger is grown on raised beds.

As food

The underground stem is eaten. It can be eaten raw. The young shoots of the plant are s
and can be eaten.
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Pests and diseases

Diseases of ginger

Leaf spot Fungus Pyricularia zingiberi
Leaf spot Fungus Phaeodactylium alpiniae
Leaf blotch Fungi Curvularia sp.

and Glomerella cingulata

& Bacteria Corynebacterium sp
Root knot Nematode Meloidogyne incognita

and Meloidogyngavanica

Ginger insect pests

Leaf eating ladybird Henosepilachna signatipennigoisd.

and Henosepilachna haemorrhoéBiel) Coccinellidae (COL)

Both the larvae and adults eat the leaves, young fruit angefis of
plants. They eat ginger. They o eat the fleshy part of the leaf
underneath the leaf. They tend to prefer higher humidity.esehladybird
beetles have a covering of fine hairs which helps tell theamfithe good
species which feed on aphids.

Banana aphidPentalonia nigronervos&€oq Aphididae HEMIPTERA

Bananas are the main plant attacked, but taro and gingedyfami
plants can also be attacked. Honey dew secreted by the snsaase sooty
moulds to grow. Ants also occur in association with thesedts and they
help reduce th affect of predators.

Cardamom mirid Ragwelellus horvathPoppius Miridae (HEM)

The adults and nymphs feed on leaves of cardamom leaving clea
empty cells between the veins. They also damage ginger. Daman be
severe. The level of shade does ne¢m to affect the likelihood of damage.

Other minor pests

Dichocrosis sp.nr punctiferali&uenee Pyralidae (LEP.) Peach yellow moth
Reported damaging wild ginger. Occurs to 1750 m. Found erdially on many plants. Caterpillar is red brown gnd
livesin a web made of frass. The pupa lies in a fairly solid cocoon.

Dindymus pyrochrouBoisd. Pyrrhocoridae (HEM.)
Lema wauensi&res. Chrysomelidae (COL.)
Meijerella inaequalisBecker Chloropidae (DIPT.)
Larvae in ginger. SynOscinella inaequalis

Thressa pnctiferade Meijere Chloropidae (DIPT.)

Armoured scales and mealy bugs

Aspidiella hartii (Cockerell)

Pinnaspis strachan(Cooley)

Icerya seychellaruniWestwood) On wild ginger.
Ferrisia virgata (Cockerell)

Planococcus pacificu€ox

Wwild ginger Scientific name: Zingiber zerumbet

This species also occurs in Papua New Guinea. The leaves are slightly watlenae rounded
than ginger.



Job's tears

Tok Pisin: no name Scientific name: Coix lachrymajobi
Tok Ples namesMendi- holo

The Job's tearsplant
This is a grass that grows each year from seeds. It can be up to 2 meltreSl¢al the

ground it has thick roots that hold the plant up. It produces large seeds that turn grey gstthe
older.

Where it grows?
It grows wild in swampy places from sea level up to 2000 metres above sea level.

The seeds

In many places the seeds are used for making necklaces. In the Mendi VVellsgdds are
eaten regularly, by children. In some other countries the seeds are planted andithesed more
commonly for food. The seeds are hard but they can be crushed and the flour collectedodrhi
cannot be used for bread unless it has other flour added because the bread won't rise.

The seeds store well, so they could also have someasipey or poultry food.
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Peanuts

Name: Peanut (Groundnut) Scientific name: Arachis hypogea
Tok Pisin: Pinat

The plant

This is a spreading leafy plant that grows each year from seed. The plant is aboub@5 t
cm high and producessjlow flowers. The leaf has four leaflets. The stalk or peg from the flower
grows down into the soil and then produces the pod and seed under the ground. The flower needs
to be no more than 18 cm from the soil for the seedpod to develop under ground.

Two main kinds occur. They are often called runner and bunch types. The runner kind has
a vegetative or leafy branch between each fruiting branch and therefore psadouare spreading
type of plant. This is called "Virginia" peanut. These have a &rgyowing season and the seeds
need to be stored for a while before they will start to regrow. (30 days.) The pedgszhdark
brown seeds. The other kind produces fruiting branches in a sequence one after theoathéreal
branches. These are call&jpanishValencia” types. They grow as a more upright plant and grow
more quickly. They have lighter coloured leaves and the pods have 2 to 6 seeds that@are oft

white.

Growing peanut

Peanuts grow well from sea level up to abd650 metres altitude. It needs a temperature
of about 28iC and between 24iC and 33;C. The plants get killed by frost. They need-a well
drained soil and cannot stand waterlogging. Therefore they are often grown ahgarsien beds.
They do bettern drier areas but need 300 to 500 mm of rain during the growing season. Near
harvest dry weather is needed.



Peanuts require soil with good levels of calcium or they produce empty pods. Manynsoils
Papua New Guinea already have good levels of limestone. Adding gypsum will improve fthis.
the nutrient boron is short then flowers won't flower and fruit properly. Because pearaits
legumes, they have root nodule bacteria that can fix their own nitrogen and this thegmsin still
give good yields in grassland soils where nitrogen is at a lower level.

The seeds or nuts are normally removed from the shell before planting and are so\8n 2 t
cm deep. A suitable spacing is 10 cm between plants and 60 to 80 cm between rbe/soill
needs to be weeded and loose by the time the flowers are produced to allow therpbg f
seedpods to penetrate the soil. Normally when the whole plant dies off the plaatisteepull.
They are left to dry in the sun for 3 or 4 days. It takes about 4 or 5 months from plaating
maturity.

Lamprosema indica

Achaea janata Ectropis sabulosa

Homona coffearia
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Pest and disease

Peanut insect pests

Bean leaf rollers

Lamprosema indicé.

Pyralidae (LEP)

and

Lamprosema diemenal{&uenee)

Pyralidae (LEP)

Cacao false looper

Achaea jamta (Linnaeus)

Noctuidae (LEP)

Cacao looper

Ectropis sabulos&Varr.

Geometridae (LEP)

Cluster caterpillar

Spodoptera liturgFab)

Noctuidae (LEP)

Coffee leaf roller

Homona coffeariaNietn.

Tortricidae (LEP)

Cowpea aphid Aphis craccivoraKoch Aphididae(HEM)
Grass bug Alticus tibialis Reut Miridae (HEM)
and Alticus minutusReut Miridae (HEM)

Horned weevil

Apirocalus spp.

Curculionidae (COL)

Mole crickets

Gryllotalpa africanaPal.

Gryllotalpidae (ORTH)

Pineapple mealy bug

Dysmicoccus brevipg€ockerell)

Pseudococcidae (HEM)

Pumpkin beetles

Aulacophora spp.

Chrysomelidae (COL)

Taro beetles

Papuana spp.

Scarabaeidae (COL)

Leaf roller Adoxophyes melichron Tortricidae (LEP.)
Euborellia annuliped.ucas Labiduridae (DERM.)
Megalurothrips usitata Bagnall Thripidae (THYS.)
Nysius epiensi€hina Lygaeidae (HEM.)
Orosius argentatugvans Cicadellidae (HEM.)
Oxidus gacilis
Philia femoratawalk. Pentatomidae (HEM.)
Coccus longulugDouglas) Coccidae (HEM)
Planococcus pacificu€ox Pseudococcidae (HEM)

Diseases

Leaf loss due to leaf spot and rust can be considerable during the wet seasom. Plant
maturing as the dry season starts get less leaf spot damage. The Spanistiiaelsnching

types of peanuts get more damage from kgadt.

Seedling death and collar rot can become important in damp soils.

Rust




Peanut diseases

Seedling death Fungus Aspergillus niger
Collar rot Fungus Athelia rolfsii
and Botryodiplodia theobromae
Large leaf spot Fungus Leptoghaerulina trifolii
Leaf spot Fungus Cercosporidium personatum
Leaf spot Fungus Colletotrichum sp.
Leaf spot and pod rot Fungus Leptosphaerulina trifolii
Leaf spot Fungi Mycosphaerella arachidicola
and Mycosphaerella berkeleyi
Collar rot Fungus Phamopsis sp.
Rust Fungus Puccinia arachidis
Root rot Fungus Pythium sp.
and Rhizoctonia
Blackening stems Fungus Thanatephorus cucumeris
Bacterial wilt peanut Bacterium Pseudomonas solanacearum
Mosaic Virus
Leaf mottle Virus Marginal leaf chlorosis wus
Mild mottle Virus Cowpea mild mottle virus

Bacterial wilt of peanut is caused by a bacterRseudomonas solanacearurlants wilt and when the stems are
cut there is a brown discolouration of the tissueBemperatures between 25j and 35;C sui tlisease bestThe
bacteria can spread in soil or by water running down hill framinfected area.lt affects plants by blocking the
conducting cells that allow food and water to pass up and ditvrplant. Plants wilt and dieThis bacterium affects
many different plants including tomato, potat&€ontrol is byavoiding infected soils. Don't plant crops that can be
damaged downhill from infected crops. For most crops raststvarieties have been developed. For further
information seePlant pathadgy Note No.15 of Harvest 7(4) p180 and Tomlinson, D. L., Mogin, M., 1989,
Occurrence of bacterial wilt of peanuArachis hypoged caused byPseudomonas solanacearumnd opportunistic
infection of aibika Abelmoschus manih®in Papua New Guinealét Pathology 38(2), 28289.

Collar rot of peanuts is also called Aspergillus crown rot peanuts and is caused hyngusAspergillus niger.
(Athelia rolfsii fungus can also cause collar rot of peanutf.yeeds are dug up they are covered with atgdaoking
mass of black spores. The young seedlings can fall over andudi to the stem rotting off near the ground. The lower
leaves of the plant become yellow. All stages from plantedis¢o mature plants can be attackdthe fungus can live

in dry soils and the disease likes high temperature$G30 35C). The fungus lives in the soil and on rotting plant
materials. Seeds can also be infected and often carry teastisThe fungus is common in soil. It gets most serious
where peanuts aigrown in the same area for several crops. Plants cankie controldon't plant seed too deeply; use
good quality undamaged seeds and chemical seed dressindseaased (But they are dangerous). Crop rotation or
moving garden sites is important. Rewe old plant rubbish (not only peanut plants). Be careful taodamage
growing plants.

Peanut leaf spothas two similar fungi involvedvlycosphaerella arachidiand Mycosphaerella berkeleyif which
the asexual stages af@ercospora arachidicoland Cecosporidiumpersonatum Small brown pale areas develop on
the older leaves of peanuts. These spots become dark broitimQwarachidicold and black (withC. personatum
The disease is worse with temperatures betwedi€ 2hd 30C and high humidity. leavy rain helps the fungus
spread. Poor soil fertility can increase the damagke disease can live on old plants and peanut rubblistaves can
fall off early and less peanuts are then harvestEdr control remove old peanut plants and plant peamutifferent
areas each time. Use wider spacing between plants. Chefmigatides can be used.

Peanut marginal chlorosisis caused byeanut marginal leaf chlorosis virus. Two or three weeksrafowing

the leaves of diseased plants turn yellowtbe edges. They also become wrinkled. The plants are sntiadiernormal.
The virus spreads in the seeds. No insects appear to be ediolvhe disease can be transmitted by grafting and could
possibly be transmitted by plants rubbing togeth€he phnt produces less nuts than normal. (About ha@pntrol is

by using seed from healthy plants.

Peanut mild mottle is caused by cowpea mild mottle virus. Small pale indistgputs develop on the leaf surface.
Veins on the leaf can go pale of cleafhe leaves can turn yellow, go brown or bronze underneathetdaves die.
Leaves can also roll upwardsThis disease can be spread by being in the seed before thelaarted or it can be
spread between plants by a small sap sucking insect calietblttacco whitefly. So far the disease is only of minor
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importance. This virus disease can occur on many different bean faméytsl For control it is necessary paill out
and burn diseased plants. Other bean family plants shoulkthbeked and eitieremoved if diseased of kept at a
distance from peanut plants. Do not use seed from infectaatgl Whitefly can be controlled by insecticides. Further
information can be found in Philemon, E. C., Harvest 12(4bmfPlant Pathology Note No 32.

Peanut rust is caused by a funguBuccinia arachidis. Orange red lumps occur on both top and bottom side of
peanut leaveslt gets worse in the wet seasonsis mostly spread by wind and rain. Leaves and plants canldigets
worse as plants get nematurity. Some varieties get less disease so should be uS#ter information can be found in
CMI Descriptions of Pathogenic Fungi No 53 and Map 160 and €estrol in Groundnuts. PANS Manual No 2 p 27.

Pepper spot & scorch of peanutss caused by fungusLeptosphaerulina trifolii Very small spots (less than 1
mm) develop on the upper side of the leaf. Spots can join begeind cause leaves to die. If the disease is near the
edge of the leaf it can be brown with a yellow margin and isezhicorch. It gets worse with warm wet weatheihe
disease is spread by windtt can be controlled with fungicide chemicals.

Stem rot of peanutsis also called Sclerotium crown rot and is caused by a funighelia rolfsii of which the
asexual stage iSclerotium rolfsii. White fungal threads can be seen over brown diseased ardas stem near ground
level. Small hard round bodies (called sclerotia) are peedunear the soil.The disease spreads more rapidly under
high humidity and wet soil. It aastill grow with soil pH from 1.48.8. It can live for many years in the soilThe
fungus can live in the soil for several years. The fungusagseén moist weather and can grown over the surface of the
soil. It mainly spreads on plant remains buhcaaso spread on seed and on todWhole plants or single runners can
die. Pegs carrying the peanuts may rot off so that the nugsistae ground. Other plants that get the disease include
cabbage, beans, capsicum, giant taro, artichoke, lethecanjilla, pawpaw, peanut, peas, pomelo, potato, rice, ,corn
sugarcane, sunflower, sweet potato, tomato and peppercdfdrol improve the drainage and grow the crop well with
good weeding, careful digging etc. Use resistant varietiranner types of @anuts get less damage. Use good crop
rotations. The disease gets worse where leaf spot has bderHaavest the crop as soon as it is ready.

Peanuts that are not quickly and properly dried can develop fungal attack and aediseas
called aflatoxin thamakes them poisonous.

As food

Mostly the seeds are eaten raw. Occasionally the seeds are roastedessed then eaten.
The leaves are occasionally cooked and eaten.



Pitpits

Coastal pitpit
or long pitpit
Saccharum edule

Highlands pitpit
Or short pitpit
Setaria palmifolia
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Coastal pitpit

Tok Pisin: Pitpit Scientific name: Saccharum edule

The pitpit plant

The pitpit plant looks like sugarcane to which it is related. Normally the statkinner
than sugarcane.

It can grow up to 3 metres high and produces suckers near the base so that narchaifyp
is praduced.

At one season of the year it produces a seed head or flower that remains insidedhth&op
plant and is the part that is eaten.




Pitpits

In Papua New Guinea in Tok Pisin, several tall grass plantsalted pitpit. Two of these
are grown in gardens to be eaten as food. One of them is like sugarcane, it tends &t ¢poer
altitudes and it is therefore often called coastal pitpit or lowland pitfgits also sometimes called
long pitpit becausetiis a taller plant. Its scientific name Baccharum eduland this means the
sugarcane grass that can be eaten. It was given this name by a man callkdrHasthe year
1842. This is the pitpit that this article is about.

The other pitpit that igrown for food is often called highland pitpit or short pitpit because
it is a shorter plant and it grows better up in the highlands. Its scientific na®etaria palmifolia
and it is described in a separate article.

Occasionally the young shoots am@en of the pitpit that is used for fences.
Where is coastal pitpit grown?

Coastal pitpit is grown throughout Papua New Guinea from the sea level up to about 17
metres altitude.

It is also grown in some other countries. It is grown in the Solongdanids, Vanuatu, and
Fiji and also in Indonesia.

How do you grow pitpit?

Pitpit is grown by taking cuttings of the cane, and sticking them in the ground. Mostl
cuttings about 3G0 cm long are used and they need to be planted in a moist soil. Thiby dgs
out so need to be planted soon after cutting. These cuttings soon develop roots and produ:
number of shoots so that a clump of canes grows.

Coastal pitpit stalks can be planted at any time of the year. It takésm®nths from
planting till acrop is ready to harvest. But the time of flowering in coastal pitpit is coletaby
the sun. Early in the year about February to March most plants develop a thickengdaf leaves
at the top. When these are broken off and opened by removingutisele leaves the very fine
yellow unopened flower is seen. ltis this flower that is eaten

An easy way some people plant coastal pitpit is to cut a long pitpit stalk. Titee alaces
where they want to plant it in the garden they stick the stal the ground and chop off the longer
top piece with a bush knife. They cut it so that about 15 cm is under the ground and 1%tcm |
sticking out of the ground. The longer piece is then stuck in the ground in another place anid cut
again.

If the pitpit flower is not picked when it is ready it starts to go brown due to a fungal rot.

In places where the soil is very fertile the canes can be cut off after haamdsew shoots
will sucker out around the base and grow to produce another clump.
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Pest prdblems
Coastal pitpit is attacked by some insect and disease problems. For teesadss the
sugarcane section.

The most common and most important insect pest of coastal pitpit are borers lmboiriga
canes. These are normally the larvae of theesamths that bore into sugarcane. Several different
moths cause this damage because there are different moths in different {hiemgghout the
country. Inthe Southern Highlands it mostly seems to be a small white grub witk §p@ts along
its back. Its scientific name iChilo terrenellus. If it eats its way up the stalk till it damages the
growing point it can kill the stalk.

A number of different fungal leaf spots can be seen growing on the leaves of pitpit. They
are mostly the same as the fuahgliseases that grow on sugarcane. It is not known how important
they are to growing good pitpit.

Coastal pitpit as food

In 100 grams of the part you eat there are the following amounts of nutrients.

Moisture | Energy | Protein | Calcium Iron proVitA | provitC Zinc
% cals g mg mg g mg mg
92.4 2538 | 4.1-4.6 | 1040 2 0 21-50

This means that coastal pitpit is only moderately good at providing energy but it B quit
high in protein. It is therefore especially good as a body building food and can makepartant
contribution to the diet.

Young coastal pitpit flowers can be eaten raw. But they are fairly dry.o&stal areas one
of the favourite ways to eat this pitpit is fried in grated coconut milk. Thpiptan be baked in its
leaves over an opeliré. Or it can be boiled or fried along with other greens.




Highland pitpit
Tok Pisin name: Pitpit Scientific name: Setaria palmifolia

The highland pitpit plant

This is a short, broaeeafed grass family plant. The leaves gaidges running along their
length. They also normally have a wrinkled section near the middle of the Id&. |I€Rf blade is
short (3040 cm) and fat (88 cm) and the leaves spread out along opposite sides of the shoots.

Normally a plant produces dwnp of shoots due to both suckers near the base and bud
growing from the side of the short stem.

A plant grows from 60 cm to one metre tall.

Several different kinds of highland pitpit occur. These have different amofingslpgreen
and white colouring on the leaf and also where the leaves wrap around the stem.

It is the young tender tightly wrapped leaves inside the thickened base of the shoot thai
eaten.

The wild relative from which the garden pitpit has beenduced can often be seen growing

in grassland around garden areas. Itis a thinner plant often produces a flowbeamaing shoots
are also eaten.
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Where is highland pitpit grown?

Highland pitpit is common and an important food plant in many areaPajua New
Guinea.

It tends to be more important in the highlands. It grows and produces reasonably well
between the altitudes of 400 and 2400 metres above sea level. It can be grown dbe/ndadt.

But Papua New Guinea is not the only country tgedws this plant as food. It is grown in
Fiji, Hawaii, Tonga and some other Pacific countries.

How do you grow pitpit?

It is grown by planting young shoots.

A young shoot of the
type that is planted.

The young shoots are broken off theaiof the plant. Shoots near the ground often have
roots already growing on them so these shoots start growing more quickly. Portionsstdrthean
be planted because buds near the joints along the stem can produce new shoots.

This pitpit needs reasably fertile soil and won't grow or produce well in old kaukau
gardens. A leaf of a plant growing in good fertile soil is dark green.




A normal, dark green pitpit leaf.

Why are some pitpit leaves dry?

It is necessary toelarn to tell the difference between a plant that is running out of nutrient:
(gris) and a mark due to a disease.

One of the commonest "dry" marks on pitpit is a leaf tip going dry and brown from the tiy
down. The dry mark extends in a V shape down taetre of the leaf. This is most likely nitrogen
deficiency. It mostly occurs on older leaves and in older gardens.

A leaf going dry due
to nitrogen deficiency

Sometimes leaves go dry along the edge. This is possibly potash deficiency.
Disease leaf spots can often be seen on pitpit leaves. The cause is most fikedyis. The

importance of these has not been measured. There appear to be two different tygesspbts
probably due to two different fungi.

The larger disease leaf spots
look like this

Other fungal disases also occur. Small black spots called "tar spots" can sometimes
seen on leaves. They are like small specks of tar that have been dropped on.théhiagre due
to another fungus but they don't appear to be important.

"Tar spots" on pitpit leaves
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Two "rust” fungi have also been recorded on pitpit leaves.
Insects damaging pitpit

Borers get into pitpit and kill the shoots. These borers are mostly the larvae oidties
that bore into sugarcane and coastal pitpit. The amount of damage varies but it cdimssnhbe
serious. A shoot of a plant that has been damaged by a borer goes dry and the shoot or whole plant
can die.

Pests and disease of Highland pitpit

Damage Cause Scientific name
Tar spot Fungus Phyllachora sp.
Rust Fungus Uredo palmifoliaeCummis
and Fungus Uromyces leptodermuSydow
Leaf spots Fungus Probably fungi
Borers Insect Chilo sp.

Wild highlands pitpit

In most areas in the highlands the wild relative from which the garden pitpit hais be
produced can be seen growing. Often itoxs along tracks and roadsides near creeks and in old
garden sites. Most Southern Highlands people have a different name for this plaetritotal
languages. But they know it is the wild plant from which the better, fatter gardamt plas
produced.

The shoots of this plant are also eaten although they are mostly eaten raw by Ipantiag
and people walking through the area.

The plant also gets similar diseases to the garden variety.
Harvesting and use of pitpit

The youngend and side shoots are harvested from pitpit plants. Sometimes these are tied
a bundle and sold in markets.



The amount of the shoots that is eaten varies. The tough outside leaves are stripped
These are normally fed to pigs.

Then the youger more tender inside of the shoot is eaten.

A shoot stripped for eating

At least in some of the higher places in the Highland Provinces these young shoot®are of
eaten raw. But they can also be mumued in an earth oven or steamed in bamboitedor fried
in a saucepan. Often they are eaten with a kumu c&tleagia.

How much food is produced?

In trials between 8 and 18 kilograms of shoots have been harvested from individot pla
over one year. These plants were spaced one metre apat only a third or less of these shoots
were actually eaten as the outside portion was fed to pigs and the tender msudeaten.

So a garden plot of pitpit of 10 square metres may produce between 25 and 60 kilograms
edible shoots.

Pitpit is often grown mixed with other crops in the food garden. It is also commonly growr
in partly shaded places such as under yar trees. How much it produces in thesersstis not
known.

The food value of pitpit shoots

In a 100 gram portion of the slbts that are eaten there are the following amounts of
different nutrients.

Moisture | Energy | Protein | Calcium [ron proVitA | provitC Zinc
% cals g mg mg g mg mg
2327 0.52.3 7-21 0.92 500 12-33

(A 100 g edible portion is about 5 large stripped sisoo

This means that pitpit shoots are not very good as a means of getting energy and the pro
content is probably higher than root crops like kaukau but not as good as most dark green leaves

Nevertheless they are an enjoyable and reasonablyiougitood.
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Pumpkin family plants

There are quite a few plants in the pumpkin family that are used as food inatiffareas of
Papua New Guinea. Often itis the leaves and seeds that are used as hveliras.t

The scientific and common namesthbse that are known to be used as food, are listed in

the table below.

Angled loofah

Luffa acutangula

Bitter cucumber

Mormordica charantia

Bottle gourd

Lagenaria siceraria

Choko Sechium edule
Cucumber Cucumis sativa
Kongkonga Diplocyclos palmatus
Marrow Cucurbita pepo
Melon Cucumis melo
Pumpkin Cucurbita maxima
Pumpkin Cucurbita moschata

Smooth loofah

Luffa cylindrica

Snake gourd

Trichosanthes cucumerina

Trichosanthes pulleana

Watermelon

Citrullus lanatus

Wax gourd

Benincasa hispida

What do they all look like?

Angled loofah

Choko

Bitter cucumber

Bottle gourd

Cucumber



Kongakonga

Pumpkin

Tricosanthes pulleana

Melon

Marrow

Cucurbita maxima

Cucurbita moschata

Snake gourd

Melon

Smooth loofah

Wax gourd
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Which parts are eaten?

Fruit Leaves Seeds Flowers Roots
Wax gourd ) ! ) !
Kongakonga )
Watermelon " ! )
Melon " !
Cucumber ) ! )
Pumpkin " ) "
Native pumpkin " ! "
Marrow " ! !
Bottle gourd ) )
Angled loofah ) !
Smooth loofah " ) ) "
Bitter cucumber " ! )
Choko " ) ) "
Snake gourd " !
Tricosanthes !
Where are they grown?
Altitude Rainfall Comments
Wax gourd Lowlands Medium dry areas | Only occasionally in Rabaul market
Kongakonga Mainly used at Rabaul
Watermelon Lowlands Hot dry areas Common in all coastal areas esjly dry sandy
areas
Melons Lowlands Dry areas not common
Cucumbers All areas Very common in all highland areas
Pumpkin Drier areas More common in highlands
Native pumpkin Lowlands Wetter areas Common for leaves
Marrow Not common
Bottle gourd All areas As food only eaten in some highland areas eg
Upper Mendi
Angled loofah Lowlands Occasional in several lowland areas
Smooth loofah Lowlands Occasional in lowland areas
Bitter cucumber Lowlands Occasional in several coastal areas
Choko Mid altitude Moderate rainfall Very common in mid altitude areas
Snake gourd Lowlands Occasional mainly in Sepik
Tricosanthes pulleana | Highlands Occasional in many areas




Bottle gourd

Tok Pisin: Botel Scientific name:Lagenaria siceraria

Tok Ples names:
Mendi - pe hipap

The Bottle gourd plant

This plant is in the pumpkin family. It can climb over logs by attaching the tenthds
grow out of the stem near the leaf. The leaves are large and have soft hairalispecierneath.

The plant producemale flowers first and these are on long stalks. These don't produc
fruit. Further along the stalk female flowers on short stalks are produdedede are pollinated by
pollen carried by insects from the male flowers then fruit will be produced.

The seeds are brown and in the light green pulp of the fruit. The shape of the frug.varie

Where are bottle gourds grown?

Bottle gourds have been grown for thousands of years in Africa, South America and &
also grown in India, China angtany Asian and Pacific countries.

They are also grown in many areas of Papua New Guinea.

In the Southern Highlands Province they are common in some areas such as the Up
Mendi Valley, but are grown sometimes in most places.

How does a bottle gourd gow?
It grows quickly and may start to flower 2 months after sowing the seeds.

When fruit start to develop the vine mostly stops growing. If the fruits are removel
growth of the vine continues.

Young fruits can be ready for harvesting about 3 monther gdffanting.

Young fruits when harvested will only keep for a very short time of abeRtileeks.
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Diseases

Bottle gourd leaves can get a white powdery type of growth over the leaves. This is due t
a powdery mildew fungus. Sometimes as well the learss plant can die off early with leaves
turning brown. This is called anthracnose. Both these diseases are les#sfauia well staked up
so that leaves dry quickly after rain. Also some kinds of bottle gourd get less damage

Diseases Fungal cause
Powdery mildew Oidium sp.
Anthracnose Glomerella cingulata

How do you grow bottle gourds?
The seeds are light brown colour and look like this.
They need to be spaced about 1 metre apart.

They need to be in a sunny position so should not be put upaetrees or in shady
places.

Preferably they should be allowed to climb over a trellis or logs so that thd wan dry
the leaves quickly after rain.

The soils need to be fairly fertile because bottle gourds grow rapidly. Therdiexe t
should be imewer gardens or in soil where the fertility has been built up.

They are killed by frost.

How to use bottle gourds, and their food value?

Normally the young bottle gourd fruits are eaten as a boiled vegetable.
Sometimes the seeds are used in soups.

The young leaves are also eaten in some places.

Some kinds of bottle gourds can have a bitter taste.

The bottle gourd is a nice addition to the diet but it has little food value. The amounts of
different food nutrients in 100 g portion of the part thaeaen are:

Moisture | Energy | Protein | Calcium Iron proVitA | proVitC Zinc
% cals g mg mg g mg mg
Fruit 96.1 12 0.2 20 0.7 0 6

The mature fruit are dried and cleaned and used as containers. They makgowoery

bottles and containers for seeds and othargs.




Choko

Tok pisin: Sioko Scientific name: Sechium edule

Tok Ples names:
Foi - soga sai

The choko plant

The choko plant belongs to the pumpkin family. The vine on which the leaves and fruit al
produced can grow quite long. It can be up tort3ong. As well it has strong tendrils that can
attach to fences and trees so that the plant can climb well.

The choko leaves are about-28 cm across and have a rough feel.

The choko fruit is produced in the angle where the leaf joins the vines. ¢anibe up to 20
cm long and they are rough or irregular shaped on the outside. There are white amdrgjted
varieties. Some fruit have sharp spikes on the skin. Inside the fruit there issedeabout 4 cm
long.

A choko attached to a post
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A choko plant produces a large thickened root tuber and the plant can regrow from this
tuber and go on growing year after year.

The importance of chokos

Although choko is a plant that was introduced to the Highlands Provinces ormigcent
years it has become very popular and widely used in some areas.

Chokos will grow from sea level up to at least 2200 m altitude. But at altitudebaita
800 to 1200 metres they grow particularly well and very easily. Therefore pékelthe Foi near
Lake Kutubu, the Pole at Erave and the Podopa near Woposali have adopted choko tips as one of
their main edible greens. In most of these areas the soft fleshy fruit apartatularly popular and
are only eaten occasionally. Also the large ergtound tuber that is edible, has been tried by many
people in these areas but it is not liked very much. The underground tuber is somethingdike a
but is softer and it is not eaten often.

A choko fruit




Planting chokos

The choko fruit has one large seed inside. But the seeds cannot be dried out at abwt it w
grow. Therefore the whole fruit is planted.

A choko fruit cut
in half showing

the seed inside A choko fruit gr owing

roots and shoots

Often chokos start to develop shoots and roots while they are still attaohted brignal
plant. These eventually fall off and continue growing if they fall on soft moidt di

If the fruit is planted it is planted on its side and only lightly covered vsibil.

Choko plants can be grown from cuttings of the vine.

In areas where chokoseaimportant they often just keep growing from the original plants or
from fruit that falls naturally. Therefore near Erave and Kutubu large choko garcln be seen

where people mainly only ever go to harvest and rarely replant.

Chokos need some suppto climb over. This is normally most cheaply and easily done by
planting it near a fence, tree or logs.

Production

Chokos need a reasonably wdHained soil. But they can be grown under shade. In the
lower altitude hotter places it seems as if shedenportant for growing good chokos.

Plants take about 4 months from planting until fruit are produced.

Fruit can weigh 400 to 500 grams.

Tubers of 5 kg weight have been recorded.

Chokos as food

Normally the leaf tips, the underground tuber and thetfare all cooked before eating.
Sometimes the young seeds are eaten.

In 100 grams of the part that is eaten chokos have the following amounts of nutrients.

Moisture | Energy | Protein | Calcium Iron proVitA | provitC Zinc
% cals g mg mg g mg mg
Fruit 8992 6-8 0.80.9 10 0.4 650 20
Leaves 89 25 4 60 1.4 25
Roots 79 17-23 2

This means that the leaves are good food, the tuber is quite good and the fruit are poor
providing nutrients for people.
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Cucumber

Name: English: Cucumber Scientific name Cucumis sativus
Tok Pisin: Kukamba

People in the highlands of Papua New Guinea, claim that they have always had cucumbers
They maintain that they are one of their traditional foods. They have local nameésk Ples
languages. They are common gmmpular in most highland regions.

They are grown from sea level up to about 2200 m altitude.

Cucumbers are grown from seed and they are easy to grow. Mostly they arelptantav
gardens when people have cleared and established a new garden. ylaneasthis is early in the
new year. So often cucumbers occur in large numbers.

Two or three seeds are sown with a spacing of about 1 metre square per plariebuhey
are intercropped with other plants. They are ready to harvest in al®uteégks and produce about
10 fruit per plant.

People mostly eat them fresh for a snack in the garden.

Cucumbers suffer badly from mildew fungus on the leaves. Normally this mearesaher
not enough tops for the young leaves to be eaten.




Pumpkin

Two main kinds of pumpkin are grown in Papua New Guinea. The easiest way theell t
difference between these species is by the way the stalk joins to theWith. Cucurbita moschata
the stalk becomes larger and is ridged medere it is attached to the fruit. The other one is
Cucurbita maxima.There are many different varieties of both these pumpkins.

Cucurbita moschata Cucurbita maxima

The one Cucurbita moschatds often called the native pumpkin becausss itnore suited to
the lowlands and to warmer climates.

Pumpkins are easily damaged by mildew fungi and also by fruit flies espedmaltiie
lowlands. Normally if seed is saved from local varieties of pumpkins it gegs mildew damage
than from imported seeds.
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Fluted gourd

Name: Scientific name: Luffa acutangula

This plant grows in lowland areas and is a large vigorous climber with squares.stem
Normally plants are allowed to climb over a fence. It has yellowvBos that open at night. Most
flowers are male. The fruit can be up to 40cm long and with about 10 large ridgeg #ieir
length. The fruits are green when young and turn to brown when ripe. On the insideshad

white.

It is grown from seed and fruit are ready about 6 to 10 weeks after planting. nfinature
fruit are cooked and eaten.




Smooth loofah

Name: Scientific name: Luffa cylindrica

The smooth loofah is grown in a number of coastal areas. ském is five angled and
slightly hairy. The fruit is long (30 cm) and smooth. The young fruit are soft, but gsgaeold
they develop a thin hard skin that peels off. The fruit often have streaks along tii@e young

fruit are cooked and eaten.
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Bitter cucumber

This pumpkin family plant has fruit that are lumpy in appearance and are green hut tur
yellow when fully ripe. Inside there are seeds in a bright red flesh. The vine arhvithgrows is
slender, grooved, long and with many branches. It has coiled tendrils opposite the leidives w
which it can attach to a fence or logs. The leaves are deeply divided andis@®setotched or
toothed.

It is grown from seed. Seeds have a hard coat and geminate slowly. Then plant
grows very quickly and can be producing fruit in 2 months.

The fruit is somewhat bitter and is less bitter when fruits are younger. This sbeuld not
be eaten. The flesh around the seeds is eaten, cooked or usedfm@vaddto other food.




Wax gourd

Name: Wax gourd Scientific name:Benincasa hispida

This is a very large fruit that is oval or like a ball in shape. They can be 35cm hitffem
wide and they are green but covered with it wax that is easily removed. Inside the flesh is
white and the seeds are in a spongy section in the middle. The seeds are fldt antbptle.

In the Rabaul area this gourd is often grown for sale to Chinese people. It bringy a ve
good price.

The plants are grown from seed and are ready for harvest in aBduhdnths. They are
better suited to coastal areas where there is a seasonal dry period.raBlyetbey should be
allowed to climb over a strong trellis, or fence.

The fruit can be é&n cooked. The seeds can also be fried and eaten. The young leaves ¢
flower buds can also be cooked and eaten. The fruit keeps well.
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Leaf chewing insects

Pumpkin family insect pests

Achaea janatdLinnaeus)

Noctudae (LEP)

Cacao false looper

Chrysodeixis eriosomBoubleday

Noctuidae (LEP)

Green looper

Epilachna cucurbitadrichards

Coccinellidae (COL)

Leaf eating ladybird.

Henosepilachna spp.

Coccinellidae (COL)

Leaf eating ladybird

Oribius spp.

Curculionidag COL)

Shot hole weevils

Rhyparidella wauensis

Chrysomelidae (COL)

Adults eating leaves of pumpkin

Tiracola plagiatawalk

Noctuidae (LEP)

Cacao armyworm

Psylliodes sp nr fulvipedacoby

Chrysomelidae (COL)

Feeding on pumpkin leaves

Sap sucking insects

Altica sp

Chrysomelidae (COL)

Damage to pumpkin leaves

Alticus tibialis Reut

Chrysomelidae (COL)

Grass bug

Aphis gossypiGlover

Aphididae (HEM)

Melon aphid

Aphthona bicoloratalacoby

Chrysomelidae (COL)

Eating epidermis

Aphthona sp nr scutellatBaly

Chrysomelidae (COL)

Damage to pumpkin leaves

Atherigona orientalisSchiner

Muscidae (DIPT)

Shootfly

Aulacophora spp.

Chrysomelidae (COL)

Pumpkin beetles

Criocerus clarkiiBaly

Crioceridae (COL)

Feeding on leaves of pumpkin

Bactrocera cucurbita€oq

Tephritidae (DIPT)

Melon fruit fly

Bactrocera decipienBrew

Tephritidae (DIPT)

Fruit fly only on New Britain

Bactrocera strigifinis atritusviay

Tephritidae (DIPT)

Fruit fly on fruit and flowers

Dysmiccocus brevipd€ockerell)

Pseudococcidae (HEM)

Pinegple mealybug

Ferrisia virgata (Cockerell)

Pseudococcidae (HEM)

Leptoglossus australigab.)

Coreidae (HEM)

Black leaffooted bug

Leptothea ciskiWeise

Coccinellidae (COL)

Reported on pumpkins.

Macrosiphum euphorbia€fhomas)

Aphididae (HEM)

Potatoaphid

Mictis profanaF.

Coreidae (HEM)

Crusader bug

Monolepta spp.

Chrysomelidae (COL)

Monolepta beetles

Paradacus perplexus

Trypetidae (DIPT)

In New Britain damaging pumpkin fruit

Pinnaspis strachan(Cooley)

Diaspididae (HEM)

Planococcus citr{Risso)

Pseudococcidae (HEM)

Planococcus pacificu€ox

Pseudococcidae (HEM)

In some of the coastal areas, fruit fly damage to pumpkin fruit can be veguserAphids
can be important for spreading viruses. Pumpkin beetles are yellow and about 7memnidbmre
very common. They can stop fruit forming by damaging flowers as well as eatange$ and
burrowing into stems.

Pumpkin beetle Green looper Leaf eating ladybird Cacao armyworm Psylliodes
Grass bug Melon aphid Aphthona Shootfly Criocerus
Melon fruitfly Pineapple mealybu Leptothea Crusader bug Monolepta beetle



Bitter cucumber

Diseases pumpkin family

Leaf spot Fungus Cercospora citrullina
Powdery mildew Fungus Oidium sp
Downy mildew Fungus Pseudoperonospora cubensis
Root knot Nematode Meloidogyne incognita

and Meloidogyne javanica
Bottle gourd
Powdery mildew Fungus
Anthracnose Fungus Colletotrichum lagenarium
Choko
Leaf spot Fungus Asmchyta sp.
Leaf blotch
Soft rot Bacteria Erwinia carotovora
Cucumber
Leaf spot Fungus Alternaria alternata
Leaf spot Fungus Corynespora cassiicola
With fruit rot Fungus Choanephora cucurbitarum
Powdery mildew Fungus Oidium sp.
Downy mildew Fungus Pseudoperonospora cubensis
Leaf spot Fungus Phyllosticta sp.
Damping off Fungi Pythium butleri

and Pythium deliense
Fruit rot Bacteria Erwinia carotovora
Root knot Nematode Meloidogyne incognita
Storage rot Fungus Colletotrichum sp.

and Fusarium 9.

and Phoma exigua

and Pythium sp.
Melon (Rockmelon)
Black rot Fungus Mycosphaerella melonis
Powdery mildew Fungus Oidium sp.
Downy mildew Fungus Pseudoperonospora cubensis
Root knot Nematode Meloidogyne incognita
Pumpkin
Storage rot Fungus Colletotrichum lagenarium
Sooty mould Fungus Epicoccum sp.
Powdery mildew Fungus Erysiphe cichoracearum
Downy mildew Fungus Pseudoperonospora cubensis
With storage rot Fungus Rhizoctonia sp.
Mosaic Virus Melon mosaic virus
Rockmelon (See Melon)
Snake goud
With leaf spot Fungus Colletotrichum orbiculare
Leaf spot Possibly bacterial

Squash and marrow

With storage rot Fungus Aspergillus sp.

Leaf spot Fungus Cercospora sp.

Storage rot Fungus Colletotrichum lagenarium
and Fusarium sp.

Powdery mildew Fungus Oidium sp

Downy mildew Fungus Pseudoperonospora cubensis

Mould under leaf Fungus Cercospora citrullina

Possible virus

Watermelon

Leaf spot Fungus Cercospora citrullina

Leaf spot Fungus Colletotrichum lagenarium
and Leptosphaerulina trifolii

Black rot Fungus Mycosphaerella melonis

Powdery mildew Fungus Oidium sp.

Damping off Fungus Pythium irregulare

Mosaic Probably virus
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| Root knot | Nematode | Meloidogyne incognita
Zucchini

Leaf spot Fungus Alternaria cucumerina

Fruit rot Fungus Choanephaa sp.

Powdery mildew Fungus Erysiphe cichoracearum
Storage rot Fungus Fusarium sp.

Downy mildew Fungus Pseudoperonospora cubensis

The downy mildews can be serious with most of the pumpkin family plants especidlie
wet season. Some varieties pdmpkin family plants get serious damage. Having plants climb
over logs or other frameworks so that they are exposed to the sun and off the ground hedp cont
the disease by letting the leaves dry quickly.

Powdery mildews tend to be more of a preivl in the highlands. A fine layer of spores give
a powdery appearance to the surface of the leaves.

Often the kinds of pumpkin plants that have been grown for years have more resistance to
these diseases than the ones grown from seeds bought from stésieg) good crop rotations and
planting pumpkin family plants in new gardens away from old plants is important foratowit
diseases.

Cucumber mosaic virus Leaf spot (Watermelon)

Downy mildew (Cucumber)




Onions

Several pants in the onion family are grown occasionally in Papua New Guinea. These include

Bulb onions Allium cepavar. cepa
Shallots Allium cepavar.aggregatum
Leek Allium porrum

Garlic Allium sativum

Chives Allium schoenoprasum
Chinese chives Allium tuberosum

Onions are liked as food and flavouring in Papua New Guinea but only some of them a
grown. Bulb onions are mostly imported. Shallots are grown quite widely on the coast #rel
highlands. Leeks are seen commonly in some areas of theahiggl

Onion family diseases
Bunching onion (A. fistulosum)

| Leaf spot | Fungus | Alternaria porri |
Leek
| Leaf blight | Fungus | Alternaria porri |
Onion
Leaf tip withering Fungus Alternaria porri
Smudge Fungus Colletotrichum circinans
Soft rot Bacteria Erwinia carotovora
and Pseudomonas cepacia
Shallot
Leaf tip burn Fungus Alternaria porri
Leaf tip wither Fungus Sclerotinia fuckeliana
Smudge Fungus Colletotrichum circinans

Onion family insect pests

Black cutworm Agrotis ipsilon(Hufnagel) Noctuidae LEPIDOPTERA
Onion aphid Neotoxoptera formosan@ akahashi) | Aphididae HEMIPTERA
Onion thrips Thrips tabaciLind. Thripidae THYSANOPTERA
Eating leaves of onion Helicoverpa assulta assulta Noctuidae LEPIDOPTERA
Bulb onion Spring onion
Leek
Chinese chives Garlic

219



Fruit

Avocado 221
Bukubuk 224
Citrus 226
Custard apple family Bullock's heart 233
Cherimoya 235
Soursop 238
Sweetsop 240
Five corner 242
Indian mulberry 249
Golden apple 244
Guava & cherry guava 246
Laulaus (Syzygium spp. Malay apple 253
Rose apple 256
Surinam cherry 255
Watery rose apple 254
Lovilovi family 257
Mango 258
Marita 261
Mon (Dracontomelon 265
Mulberry 267
Mundroi ( Corynocarpu$ 269
Myristica
Naranijilla 270
Tamarillo or tree tomato 272
Passionfruits & Granadilla 275
Pawpaw 279
Pineapple 284
Sugarcane 287
Ton (Pometia pinnatd 296
Watermelon 298




Avocado

Tok pisin name: Bata Scientific name: Persea americana
The plant

The avocado tree can grow up to 20 metres high and can be spreading or uprightan she
The bark is grey and rough.

The leaves are entire and oval in shape. They are about 10 cm long. The leawdt fall
during some times of the year.

The flowers are about 1.5 cm wide and yellowish green in colour and near the ends
branches inclusters. The flowers are produced in very large numbers and often only one fri
forms for each 500 flowers. The fruit is oval shaped and green on the skin withacye $eed
inside. The seed is covered with a brown papery skin. The flesh of thedralso greenish yellow.
The shape of the fruit and the colour of the skin can vary considerably. The fruit hangtatka
often in a bunch.

It needs to be in a frost free location but can grow from sea level up to aboutrigses
altitude. The wood is rather soft so branches can break off in strong wind. Someokiadscado
can grow in fairly salty soil.

Growing avocadoes

Avocado trees can be grown from seed. The seeds grow easily but are sometimes s
growing. If they are planted in a nursery the young trees are ready for transplanting aftel 2
months. To be sure of getting a good quality fruit, grafted trees should be usellin§e¢rmes start
to produce fruit after about 5 or 6 years. Trees growing umged conditions should last for 50
years.

Fruit production tends to be seasonal and often trees produce larger crops eveny s .
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Pest and disease

Avocado diseases

Root rot Fungi Phytophthora cinnamomi
and Phellinus noxius
and Rigidoports microporus
and Fusarium solani
Leaf spot Fungus Corynespora sp.
Pink disease Fungus Phanerochaete salmonicolor
Algal spot (red rust) Alga Cephaleuros virescens
Sooty mould Fungus

The trees can easily be damaged by root rot especially if theynapoorly drained soil.
Trees with this disease slowly start to look wilted and the leavesfallithe tree dies. When new
leaves are growing they are small and often yellow. If the roots are chelkesmaller roots will
be sick or very few of thenwill be found. The fungus that causes the problem grows in soils with
temperatures between 10j and 30j C but are normally in wet and poorly drained $oiPapua
New Guinea theéPhytophthora cinnamorfungus has not been recorded below about 750 metres
altitude but it is common in the highlands.

Shoots of trees can be killed out with Pink's disease. If this is noticed thetshoald be
pruned out and then sprayed or painted with a fungicide chemical tridemorph.




Insect pests avocado

Abgrallaspis cyanophyli{Signoret) Diaspididae (HEM) Armoured scales
Adoxophyes sp Tortricidae (LEP) Leaf roller
Amblypelta spp. Coreidae (HEM) Amblypelta bugs
Aspidiotus destructoBignoret Diaspididae (HEM) Coconut scale
Cerophstes destructoNewstead Coccidae (HEM) Soft scale

Ceroplastes rubenBlaskell

Coccidae (HEM)

Pink wax scale

Chrysomphalus dictyosperrfiMorgan)

Diaspididae (HEM)

Armoured scale

Coccus hesperidiurhinnaeus

Coccidae (HEM)

Soft brown scale

Coccus longuls(Douglas) Coccidae (HEM) Soft scale

Colgar tricolor Dist. Flatidae (HOM.)

Dysmicoccus nesophilWilliams Pseudococcidae (HEM) Mealy bug
Eupholus spp. Curculionidae (COL) Eupholus weevils
Euricania villica Ricaniidae (HEM.) Plant hopper

Ferrisia virgata Cockerell

Pseudococcidae (HEM)

Striped mealy bug

Fiorinia fioriniae (Targioni)

Diaspididae (HEM)

Armoured scale

Gascardia destructoDe Lotto

Coccidae (HEM)

Soft wax scale

Graphium agamemnol.

Papilionidae (LEP)

Green spotted triangle

Helopelts clavifer(Walker) Miridae (HEM) Cacao mirid
Hemiberlesia latania€Signoret) Diaspididae (HEM) Armoured scale
Hemiberlesia palmaéCockerell) Coccidae (HEM) Soft scale
Homeoxipha fuscipennis Gryllidae (ORTH)

Hyposidra talaca(WIk.) Geometridae (LEP)

Icerya seychellaruniwWestwood) Margarodidae

Idopsis grisedFaust. Curculionidae (COL)

Milviscutulus mangiferaéGreen) Coccidae (HEM) Soft scale
Milviscutulus spiculatu§Villiams Coccidae (HEM) Soft scale
Morganella longispingMorgan) Diaspididag HEM) Armoured scale

Oribius spp

Curculionidae (COL)

Shot hole weevils

Paratella miniataMcl.

Flatidae (HEM)

Perissopneumon Mealy bug
Pinnaspis strachaniCooley) Diaspididae (HEM) Armoured scale
Planococcus citr{Risso) Pseudococcidae (HEM) Mealy bug

Pseudodoniella typic&hina & Carvalho

Miridae (HEM)

Saissetia coffea@Valker) Coccidae (HEM) Coffee scale
Selenothrips rubrocinctugGiard) Thripidae (THYS) Cacao thrips
Terentius nubifasciatug/alker Membracidae (HOM)

Xyleborus perforangWollastan) Scolytidae (COL) Island pinhole borer

Avocado fruit as food

The flesh of the fruit is soft and can be spread like butter. It has a high oil campetot25%
of the fresh weight. The fruit is good for feeding babies. The flesh of the ¢antbe scooped out
with a spoon or stick and adding salt or pepper adds flavour.

Food value per 100 g edible portion

Moisture | Energy | Protein | ProVit A Provit C [ron Zinc
% KJ % ng mg mg mg
Fruit 74.4 805 1.8 480 11 0.7 0.4

Avocadoes are one of the ftsi with high food value especially protein. They are rich in
vitamins.

Fruit will not store for a long time.
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Bukubuk

Tok Ples Kuanua: Bukubuk Scientific name: Burckella obovata
What is a Bukubuk like?

A bukubuk fruit is a soft green fruit up to5lcm across. The outside of the fruit has five or
so large fleshy lobes. Inside there is a hard pointed seed. The flesh of this frdnite. It has a
texture and taste something like cantaloupe.

The fruit grows on a large trednat can be 36 metres high and have a trunk 2 m through.
The tree often has buttresses.

The branches have lots of twigs on them and the leaves are often crowded at thethgseof t
small branches. The leaves are simple, produced one after anothea@igy along the branch,
and they are shiny.

A white sticky sap is produced from the broken ends of twigs and leaves.

The flowers are in groups just back from the ends of the twigs. The flowers aleama
white. They have 4 sepals and a corollith 8 lobes.




Where do bukubuk's grow?

They are truly tropical trees that mostly grow in the lowland rainforest. yTéezur as
occasional trees scattered through the rainforest, and are also planted.

These fruit trees amr on islands such as Manus, New Britain and North Solomons, and als
in other South Pacific countries such as Vanuatu.

How did it get its name?

The name Bukubuk is a Tolai word used by the people of the Gazelle Peninsula ai.Rabe
As the fruit are sld in the Rabaul market, this name is also known by a number of other peopl
Bukubuk means lumpy, because the fruit has bumps on it. The fruit also grows in otherarea
PNG and has other Tok ples names.

Scientists have given it a Latin nanBairckela obovata. This is the same in all languages
of the world. It belongs to a family of plants called Sapotaceae. These plargsnhidey sap in
them.

Tok Ples names

Papua New Guinea
Province Language Tok ples name
Manus Nanat
New Ireland Natu
New Britain Kuanua Bukubuk
North Solomons
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Citrus or muli family

The plants in this family used for fruit in Papua New Guinea include:

Citrus aurantifolia Lime
Citrus aurantium Sour orange
Citrus grandis Pomelo
Citrus hystrix "Wild" citrus
Citrus limon Lemon
Citrus medica Citron
Citrus paradisi Grapefruit
Citrus reticulata Mandarin
Citrus sinensis Sweet orange
Clymenia polyandra Clymenia
Fortunella margarita Kumquat
Triphasia trifolia Lime berry

West Indian lime

Citrus aurantifolia .

Grapefruit

Sweet orange
Citrus sinensis

Citrus paradisi

Mandarin

Citrus reticulata

Pomelo
Citrus grandis

Clymenia
Clymenia polyandra



Wild lime Lemon
Citrus hystrix Citrus limon

o Pomelo
West Indian lime

Grapefruit
Citron

Orange Clymenia
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There are many books that deal in great detail with citrus as a crop so it istanted to
deal with all the plants or details here. Only some notes will be included.

The majority of citrus in Papua New Guinea are seedling plants and as these do edt bre
true to type the fruit is often of poor quality. As well at least in coastahstdey are subject to
many pests and diseases and so production if often very poor. Eitmg fruit in Papua New
Guinea do not develop true colour but remain green when ripe. They could be degreened but the
flavour remains the same.

If the purpose of growing a fruit like citrus is for the food value, there are faremaitritious
fruits such as guava that are easy to grow and more popular and much more nutritious.

Of the citrus, lime, pomelo and Clymenia reach levels of some significancedstal areas
and on some of the islands. Lime berry is grown and enjoyed in some coastal achassaear
Rabaul and is enjoyedClymenia polyandras an indigenous citrus occurring only in Papua New
Guinea and only on some of the islandsitrus hystrixor "wild" citrus is cultivated in some coastal
areas but only used for flavouring drinks. @ subtropical species lemon, orange and mandarin,
there is sometimes reasonable production in a few mid altitude areas.

Growing citrus

Citrus seed normally germinates and starts growing in about 3 or 4 weeks. Focigosd
production it is best tdoud selected material onto an appropriate rootstock. Some of the research
stations provide planting material.

Flowering in citrus continues throughout the year in the tropics except where tanfal
drought causes fluctuations in flowering and frugtin

Fruit matures quickly under the warm conditions in much of Papua New Guinea. For
example oranges are mature in 6 months, but the quality is poor.

Lime berry Kumquat



With citrus several plant nutrients needed in small amounts can becomeasitbthese

quickly show up as poorly growing or poorly coloured leaves.

manganese and copper. Boron deficiency is common on acid soils with high rai@igdlis will
grow on soils of a range of acidity from 5.5 to 8.0 Iy will not tolerate waterlogged soils.

Common deficiencies are zin

Citrus will grow between temperatures of about 12;C and 30;C but they are mostlyiwensi
to frost especially during flowering. So the best altitude range for citrusb@mut 800 to 1200
metres except for Porteeand Clymenia that will grow nearer the coast. In several areas the We:
Indian lime grows quite well near the coast. Citrus normally grows best whaesifull sunlight.
Where the rainfall is even and the temperature remains fairly evarsdlowers most consistently.
A rainfall between 1000 and 2000 mm is best.

There are a large range of diseases and pests that get on citrus.

Citrus pests

Agrilus occipitalisEsch Buprestidae (COL)

Amblypelta theobromaBrown Coreidae (HEM) Tip wilt bug
Aondliella aurantii Mask. Coccidae (HEM) Red scale
Aonidiella citrina(Coq) Diaspididae (HEM) Yellow scale
Coccus viridigGreen) Coccidae (HEM) Green scale

Dacus cucurbitag€oq.

Tephritidae (DIPT)

Melon fruit fly

Dacus tryoniFrogg

Tephritidae (DIPT)

Queasland fruit fly

Eudecatoma sp.

Eurytomidae (HYMEN)

Wasp

Homona coffearidNietn.

Tortricidae (LEP)

Coffee leaf roller

Leptoglossus australig-abricius)

Coreidae (HEM)

Black leaf footed bug

Mictis profanaF.

Coreidae (HEM)

Crusader bug

Oribius cinerew Mshl.

Curculionidae (COL)

Shot hole weevils

Oribius cruciatusFst.

Curculionidae (COL)

Shot hole weevils

Oribius destructoiMshl.

Curculionidae (COL)

Shot hole weevils

Oribius inimicusMshl

Curculionidae(COL)

Shot hole weevils

Papilio aegeus ormenusuerin

Papilionidae (LEP)

Citrus butterfly

Phyllocnistis citrellaStaint

Phyllocnistidae (LEP.)

Citrus leaf miner

Planococcus citr{Risso)

Pseudococcidae (HEM)

Citrus mealy bug

Rhinoscapha thomsolVterh.

Curculionidae (COL)

Citrus leaf eating weevil

Rhopalosiphum maidig=itch.)

Aphididae (HEM)

Corn leaf aphid

Saisettia coffea®Valker

Coccidae (HEM)

Brown coffee scale

Spodoptera liturgFab)

Noctuidae (LEP)

Cluster caterpillar

Tiracola plagiata(Walker)

Noctuidae (LEP)

Cacao armyworm

Toxoptera avantii B.de Fonsc. Aphididae (HEM) Black citrus aphid
Toxoptera citricidugKirk) Aphididae (HEM) Brown citrus aphid
Unaspis citri(Comst.) Diaspididae (HEM) White louse scale

Several other mealbugs occur in Papua New Guinea and alsanggtrus. Thee include:Dysmicoccus nesophill
Ferrisia virgata, Laingiococcus painei, Maculicoccus miaénsis, Nipaecoccus viridus, Planococcus lilaciy
Planococcus pacificus, Pseidococcus elisae, Pseudosdongispinus, Rastrococcus vicorum.

There are also seval other soft scales in Papua New Guinea that get on ciffbgse includetcerya purchasi, Icerya

seychellarum, Steatococcus samaraius, Anthococcus &ekevCeroplastes destructor, Ceroplastes rubens, Cq

hesperidium, Coccus longulus, Drepanoasecchiton, Kilifia acuminata, Milviscutulus mangiferaeamsaissetig

nigra, Pulvinaria psidii, Saissetia miranda, Saissetigleeta, Vinsonia stellifera.
And there are several other armoured scales that occur inaPllgw Guinea and get on citrus. Theaselude;
Aonidiella eremocitri, Aspidiotus destructor, Aspidistuexcisus, Chrysomphalus aonidum, Chrysompl}

dictyospermi, Chrysomphalus pinnulifer, Duplaspidiotdaviger, Fiorinia coronata, Fiorinia fioriniae, Hemibdesial

lataniae, Hemberlesia palag, Howardia biclavis, Ischnaspis longirostris, Lepidpbas beckii, Lepidosaphes glove
Lepidosaphes tokionis, Lopholeucaspis baluanensis, Bluellp longispina, Parlatoria proteus, Pinnaspis by

SY
us,

CCus

alus

Fii,
Xi,

Pinnaspis strachani, Pseudaulacaspis pentagona.
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Diseases of the Citrus family

Citron
Scab Fungus Sphaceloma fawcettii
Algal spot Alga Cephaleuros virescens
Clymeniacitrus

| Scab | Fungus | Sphaceloma fawcettii
Grapefruit
With leaf spot Fungus Glomerella cingulata
Algal leaf spot Alga Cephaleuros virescens
Bacterial canker Bacteria Xanthomonas campestris
Unthrifty plants Nematode Tylenchulus semipenetrans
Lemon
Leaf spots Fungi Ascochyta citri

and Glomerella cingulata

Scab Fungus Sphaceloma fawcettii
Pink disease Fungus Phanerochaete salmonicolor
Bacterial canker Bacteria Xanthomonas campestris
Lime
Sooty mould Fungus Meliola citricola
Pink disease Fungus Phanerochaete salmonicolor
Collar & root rot Fungus Phellinus noxius
Bacterial canker Bacteria Xanthomonas campestris
Mandarin
Sooty mould Fungs Meliola citricola
Pink crust of stems Fungus Podonectria sp
Orange
Pink disease Fungus Phanerochaete salmonicolor
Unthriftiness Nematode Tylenchulus semipenetrans
Pomelo

| Collar rot | Fungus | Athelia rolfsii |

Because many of these pests and diseasesoanenon and serious, in my opinion, if you are more

interested in growing food than growing insects and diseases then | think tteeraoae useful

crops for Papua New Guinea than citrus! There are many plants with much higheanvi€C than

citrus.

Food value of 100 g of edible portion- fruit

Scientific name Common name | Moisture | Energy | Protein | ProVit A | ProvitC | Iron | Zinc
% KJ % ug mg mg mg

Citrus aurantifolia | West Indian lime 91.0 133 0.7 4 40 0.25| 0.1

Citrus aurantium Sour orange 86.0 205 0.9 4 53 05

Citrus grandis Pomelo 89.1 159 0.76 0 61.0 0.11| 0.1

Citrus hystrix Wild lime

Citrus limon Lemon 83.3 65 1.1 Tr 80 04 | 0.1

Citrus limon Lemon 91.3 31 0.3 Tr 50 0.1 Tr

Citrus medica Citron 90.2 170 0.7 53 05 | 0.1

Citrus paradisi Grapefruit 43.5 45 0.3 Tr 19 01 | 0.1

Citrus reticulata Mandarin 87.6 184 1.5 42RE 136 0.8

Citrus sinensis Orange 86.8 197 0.94 21 53.2 01 | 0.1
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Custard apple family

Four or five fruits in this group of plastare grown for their edible fruits in Papua New
Guinea. Sometimes they are called Custard apples but because this ne®eé fer different ones
at different times it is best to use other separate names. The names wsadeher

English name Tok Pisin Scientific name

Bullock's heart Annona reticulata
Cherimoya Annona cherimolia
Soursop Sapasap Annona muricata
Sweetsop Annona squamosa
Atemoya A.cherimola x A.squamosa

In other tropical countries there are about 8 other fruit trees in thispgoalledAnnonathat are
grown for their edible fruit.

Atemoya Soursop

BullockOs heart Sweetsop



Pest and disease

Diseases of the Custard apple family

Plant Disease Cause Scientific name
Custard apple (See Sweetsop
Soursop Sooty mould Fungi Capnodium sp
and Chaetothyrium sp.
and Microxyphium sp.
Pink disease Fungus Phanerochaete salmonicolor
Blossom blight Fungus Glomerella cingulata
Algal leaf spot Alga Cephaleuros virescens
Sweetsop
Blossom blight Fungus Glomerella cingulata
Pink diseas Fungus Phanerochaete salmonicolor

Insect pests of Custard apple family

Abgrallaspis cyanophyli{Signoret)

Diaspididae (HEM)

Armoured scale

Adoxophyes sp. Tortricidae (LEP) Leaf roller damaging soursop
Amblypelta spp. Coreidae (HEM) Amblypelta bugs
Anthococcus kerevata#illiams Coccidae (HEM) Soft scale

Apirocalus spp. Curculionidae (COL) Horned weevil

Aspidiotus destructosign. Diaspididae (HEM) Coconut scale

Aleurodicus destructofMackie) Aleyrodidae Coconut white fly
Chrysomphalus aonidufiinnaeus) | Diaspididae (HEM) Florida red scale

Coccus celatu®e Lotto Coccidae (HEM) Soft scale

Coccus longulugDouglas) Coccidae (HEM) Soft scale

Dasychira mendoskiubn. Lymantriidae (LEP) Caterpillar eating leaves soursop
Drepanococcus chito(Grean) Coccidae (HEM) Wax scales Attended by ants
Dysmiccocus brevipd€ockerell) Pseudococcidae (HEM) Pineapple mealybug

Euricania villica

Ricaniidae (HEM)

Plant hopper sucking sap of soursop

Ferrisia virgata (Cockerell)

Pseudococcidae (HEM)

Graphium agmemnori.

Papilionidae (LEP)

Green spotted triangle

Hemisphaerinus sp.

Issidae (HEM)

Sucking sap of soursop

Hemiberlesia palmaéCockerell) Diaspididae (HEM) Armoured scale

Homona coffearidNietn. Tortricidae (LEP) Coffee leaf roller

Howardia biclavis(Comstock) Diaspididae (HEM) Armoured scale

Hyposidra talacaWIk.) Geometridae (LEP) Eating leaves of custard apple, soursop
Icerya seychellarunfwestwood) Margarodidae (HEM) Scale

Laingiococcus paingiLaing)

Pseudococcidae (HEM)

Oribius cinereusMshl.

Curculionidae (COL)

Shot hole weevils

Parasaissetia nigrgNietner) Coccidae (HEM) Nigra scale

Pinnaspis strachaniCooley) Diaspididae (HEM) Armoured scale
Planococcus lilacinugCockerell) Pseudococcidae (HEM) Mealy bug
Planococcus pacificu€ox Pseudococcidae (HEM) Mealy bug
Pseudococcus longispindgrgioni Pseudococcidae (HEM) Longtailed mealybug
Saissetia coffea@Valker) Coccidae (HEM) Coffee scale
Steatococcus samaraibdorrison Margarodidae (HEM) Scale

Terentius nubifasciatug/alker Membracidae (HOM) Sapsucker of soursop
Unaspis citri(Comstock) Diaspididae (HEM) White louse scale
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Bullock's heart

Scientific name: Annona reticulata
What is the plant like?

The Bullock's heart is a small tree up to 7.5 m tall. It has severalchesnear the base.
New shoots have short brown hairs but older wood is smooth and shiny. Trees loose tlesrdea
some times of the year.

It has spear shaped leaves. They have short leaf stalks. Around the edge of tisealeaf i
clear edge. Leavesmell when crushed.

The flowers are greenish yellow. They occur in groups where the leaves joinalke st
They occur on new wood growth.

The fruit are round and about 10 to 12 cm across. They are yellowish brown in colour.
Over the surface of th&uit there is a fine hexagonal pattern. There are large brown seeds inside
the fruit. The flesh is yellow. The fruit are eaten raw.

Where is the Bullock's heart grown?

The Bullock's heart is a tropical plant. It occumsthe lowlands and up to about 1200 metres
altitude. It occurs around some coastal towns.

Itis less suited to dry climates.



How do you grow Bullock's heart?

Mostly trees are grown from seed. These trees vary quite a bit. Seedlingsmsydo
trarsplant. Trees need to be about 7 m apart.

Better kinds can be grown using budding or grafting.

Trees begin to produce fruit after about 3 to 5 years. Trees flower and produite fr
throughout the year.
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Cherimoya

Scientific name: Annona cherimola
What is the plant like?

This is a small tree up to 6 m tall. It grows new shoots from the branches hédeaves
fall.

The leaves are quite large (10 cm x 25 cm) and are light green. Underneath the deave
densely coered with short soft hairs.

Flowers usually occur singly on young and old wood. They are long (2.5 cm) and narrow.

Fruit are up to 15 cm long and 10 cm wide. The fruit is fairly round but covered wahym
fleshy, scale like parts. The outsidetbé fruit can be dark green to black. Dark brown seeds about
1 cm long are inside the flesh. The flesh around the seeds is eaten.

Where does it grow?

The cherimoya is better suited to slightly cooler places and to drier @sndtherefore it
does better in the hills than on the coast. It will probably grow well at about 1000itmdaitand
may grow up to about 2300 m.

How do you grow cherimoya?

Trees are mostly grown by using seed. Seeds can be stored for severaryeavil still
grow or they can be planted fresh. Seeds grow in about 4 weeks. Seedlings canspettaad
when one year old. They are easy to transplant and even trees 3 or 4 years oldreansanted
when the leaves have fallen off.



For better kinds of trees it is necessary to use budding or grafting.

Trees can be spaced 8 metres apart. They can be pruned to give sbefted tree.

Cherimoya
seeds

Hand pollination of the flowers can give more even shaped fruit and also ensuesfruit
are formed. To do this, flowers are gathered in a small brown paper bag andlkég pollen

falls. Then with a small brush the pollen is put on freshly open flowers. Theetpetals of the

flower are gently held open and the pollen spread arounti®@female flower parts (pistils).

Food value of 100 g edible portion:

Edible portion Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % TXe} mg mg mg
Fruit raw 73.5 395 1.3 1 9 0.5
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Soursop

Scientific name: Annona muricata
The plant

Sours@s or sapasap are small coastal trees that have been introduced to Papua hNeav Gui
originally from South America. The trees are up to 5 or 6 metres high and bawvbranches with
limbs that turn upwards giving the tree a slender look. The bark is beowdrsmooth. The tree has
leaves all year round.

The leaves are long (14 cm) and narrow (4 cm) slightly shiny on top and without Hdies.
leaves are carried one after the other on opposite sides of the branches. vEseféed thick and
like leathe.

The flowers are large (3 cm long), rounded and produced on short stems on the branches.
The flowers have thick yellow petals. Mostly only one or two flowers are produngether.

The fruit is large and has soft spines over its surface. Thedam be 15 to 25 cm long and
can weigh up to 2 kg. The fruit is dark green in colour, soft and fleshy and hegrédHmaut often
with one side flattened.

Inside, the fruit has many black seeds scattered through the white juicy poipallNf the
seggments of the fruit have a seed in them. Seeds are commonly 1to 2 cm long. Tyedigs has
fibresin it.

The leaves, fruit and flowers can all have a slightly unpleasant smell.

Drawing by Celia Bridle




Where do soursops grow?

Soursops are @opical plant. They grow best in the hot lowlands. They are mostly grown
from sea level up to about 1000 m altitude. In Papua New Guinea they are seen araund m
coastal towns.

The trees can withstand temperatures down to freezin@)(for a shortime but salt laden
winds from the sea can kill the trees.

They need a weldrained soil and cannot tolerate waterlogging. The trees continue to gro
and produce satisfactorily in fairly poor compact soil. But improving the fgrtihcreases the
amourt of fruit.

They can grow well in hot humid areas but a fungus disease called Blossom bligtauss
flowers to fall off.

How do you grow soursops?
Plants can easily be grown from seeds. Seeds can be planted fresh or Seeels.grow in
about 15 20 days. Trees grown from seeds vary in the quality of the fruit.

Trees can also be grown from cuttings or by grafting. This allows better wdss $elected
and produced.

Trees need to be about 5m apart.
Hand pollination of flowers can increatige number of fruit that are produced.

How well do trees produce?
Trees grow quickly. They can start producing fruit in 3 or 4 years.

Trees flower and fruit throughout the year but there is normally one season whenrmibre f
are getting ripe. Often tree only produces 12 to 20 fruit in a year.

Soursop as food

The fruit contain 81% moisture and 12.7% total sugars. The fruit have 0.4% protein. T
flesh of the fruit is therefore juicy and somewhat sweet but with a sour tastd¢o the amount of
acid they contain.

Soursop seeds are poisonous.

Pest and Disease

In Papua New Guinea trees are often infested with scale insects aiy bugs. Red ants
live in connection with these insects in many places so that trees and bsasmeheften covered
with ants. As well, these scale insects and mealy bugs leave behind thgadackhlled honey dew.
A black sooty mould fungus then grows on the leaves where the honeydew occurs. As a res
leaves are commonly covered by a black sooty mould. The dnoah be rubbed off with the
fingers as it only grows on the surface of the leaf. If the scale insectateolied the sooty mould
stops growing.

In wet humid places another fungus grows on the flowers and causes them to fallhaéf. T
is called Blssom blight and is due to a funguSdlletotrichum gloeosporoidd2enz.). Improving
the growing conditions and allowing more sunlight in by pruning can help reduce the amount
damage by this disease.
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Sweetsop

Scientific name: Annona squamosa
Names.

Sometimes this fruit is also called a custard apple. But as custar@ applso used
occasionally for other fruits in this same group, particularly the atemoys|ass confusing to refer
to this fruit as the sweetsop.

What is a sweetsop like?

The tree is a small tree that can be up to 6m high and it has irregularly spreadimches.

The leaves are oblong and narrow and often about 12 cm long by 4 cm wide. The leaves
have fine hairs underneath. The leaves smell when crushed. They areyeegulicolour.

The flowers droop or hang down from the branches either singly or in groups of 2 or 3. The
flowers are a greenish colour.

The fruit are 810 cm across and green in colour. The outside is made up of loosely
overlapping fleshy parts of éhfemale flower (carpels).

Inside the fruit there are several shiny black seeds about 1.5 cm long. These eeds a
amongst the white soft flesh of the fruit.

Where do sweetsops grow?

Sweetsops occur in the tropical lowlands. Ylae common and grow naturally on some of
the dry hills around Port Moresby. But sometimes in these hot dry areas trees d frattsvell.
Fruit production is often better in places with a more humid atmospheamesTruit well at Bulolo.

The trees will probably grow satisfactorily up to about 1000 metres altitude.



Sweetsops cannot stand frost but they are able to survive droughts better than many f
trees. Trees do not like waterlogged soils. Sweetsops can grow on fairly postodsysdas.

Trees often lose their leaves in the dry season.
How do you grow sweetsops?

Sweetsops are mostly grown from seeds. Seeds can be stored for sevesangewiill still
grow. But it is better to use fresh seeds if they are available. Seedsgdenand start to grow 50
to 70 days after planting. Soaking the seeds for 3 days in water often helps themwto gr

Trees can start to produce fruit 2 years after they are planted.

If you want to save and grow a particularly good kind of sweetsops better to use
methods such as grafting than to sow seeds. A small branch is grafted ontwothend tree of
another sweetsop plant that is already growing. By this method, the new brardyraow and
produce fruit exactly the same as the treedtne from. Plants are very hard to get to grow from
cuttings. A spacing of 6 m apart is suitable for sweetsop trees.

How are the fruit used?

The sweet soft fleshy layer around the seeds can be eaten raw. When the riipe it is
easy to separatbe different soft fleshy parts of the fruit.

Often it is easiest and best to harvest the fruit when they are nepdyand then let them
ripen in a warm place.

The seeds, leaves and roots are poisonous. Both a chemical called an alkaloid,
hydrocyanic acid have been shown to occur in these parts of the plant.
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Five Corner or Carambola

Scientific name: Averrhoa carambola
What is the tree like?

The five-corner tree is a small tree which can grow up to 12 m tall. It haca shady
crown of leaves. The trunk of the tree is short or crooked and has branches near théhmbark
is smooth and dark grey. The tree has many branches and the twigs bend easdgdata hang
down.

A leaf is made up of 2 to 11 leaflets. There is a leaflet at the end so thaneven number
of leaflets occur. The leaves are darker green and more shiny on top. Théeslekiiet occur
exactly opposite each other along the stalk. Also leaflets get larger agtha&lpng the stalk. The
leaflets are uneven in shape, one side being broad and the other narrow. Thedeaviestang
flat if the tree is shaken and at night the leaves also hang close together.

The flowers are small (8 mm long) and red and white in clusters or groups on thHe sma
twigs and branches. The flowers have 5 petals and 5 sepals. The flowers haat arsei

The fruit is a star shaped or 5 angled fleshy fruit. The colour becomes yellow ng®es
fruit ripen. The fruits are waxy in appearance and you can almost see through fhileey are
smooth and thin skinned. Fruit can be 10 cm or more long. The flesh of the fruit iswiepwyith
a sweet sour taste. They also have a scented perfume or smell.

In the bottom section of each lobe of the fruit there are 1 or 2 seeds. The seeslsrgy,
thin, light brown and about 1 cm long.




Where do five corners grow?

Five corners need a warm tropical climate so they are mostly seen iro#fstat lowlands
below about 500 m dtude. They will grow up to 1200 m.

Five corner can grow on several different types of soil. The soil should be welledtai

It is suited to moist places but performs better in areas where there esdignseason rather
than in places with heavy, ostant rain.

Trees are fairly wind resistant providing the winds are not cold.
Trees can start bearing afted3years.
How do you grow five-corner?

Many five-corner trees in Papua New Guinea have been grown from seeds. This is t
easiest way tom@w a tree but sometimes the fruit is sour and not as enjoyable to eat. Seeds gr
easily but in fact only a small number of seeds are fertile. Wlelleloped seeds should be chosen.
Because seeds are produced from pollen coming from other flowers (@otisration), not all the
seedlings that grow will be the same.

To avoid this problem and to produce fruit of the better, sweeter kinds it is negeesase
specialised vegetative methods of growing new trees. Taking buds off good treeaftorg twigs
from them, onto Jyear old seedling roots is the commonest method.

Trees live for a long time and fruit is produced at most times of the year. Fioavet fruit
can be found on the tree at most times of the year. Flowers and fruit can be fouhe tree at
most times although there is often 2 or 3 main flushes of flowering and fruiting.

The tree does not require pruning or any special care once established.

Flowers are crospollinated by bees, flies and other insects. Hand pollinatiors ca¢ help
fruit set much.
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Golden apple

Scientific name: Spondias cytherea
What is a Golden apple like?

Often a Golden apple tree grows to a large tree that can be up to 30 m high but isfteare
15 m high in cultivation. It has aunk 60 cm across which can have buttresses. The bark on the
trunk of the tree is fairly smooth. The twigs break off easily. The wood is saftreot much use.

The leaf is made up of 4 to 12 pairs of leaflets that have fine teeth around the &tige.
leaves are smooth and dark green on top and pale green underneath. The leave=efféteofif
for a part of the year. The old leaves wither to a bright yellow colour.

The flowers are produced near the ends of the branches and mostly the flowelspde
before the new young leaves grow. The flowers occur as several flowers on long Sthlg.are
small and white. They look something like a mango flower.

The fruit is yellow, oval and up to 7 cm long and 4 cm across. Sometimes the outgtue of
fruit has a mottled black colour. There is one large stone inside divided intoSwithl a seed in
each. The stone is branched and has fibres.




Where do Golden apples grow?

This fruit tree occurs commonly both Mi and cultivated in lowland rainforest areas
throughout Papua New Guinea. It covers the full range from wild unused fruit trees fiorést to
a planted, pruned and highly regarded village fruit tree. The wild trees arelpyadiread around
by birds pigs and people.

Naturally, trees mostly occur on deep alluvial soils and are rare on thiestone soils.
They are in weHldrained soils or in dry forests. Trees grow from sea level up to about 950 r
altitude. Trees can start to fruit after abdugears. Fruiting is seasonal.

The trees also grow in Indonesia, the Philippines, Thailand and a number of ottigc Pa
countries. It has also been taken to other tropical countries.

Names

Some of the Tok Ples names for his plant are:
Place Name
Manus drine
Kavieng kulis
Rabaul kru or kuris
Lake Kutubu kinaio
Madang huneg

The older scientific name for this plant w8gondias dulcis

How are Golden apples grown?

Trees are mostly grown from seed. The seeds do not produce true to type soathah@o
sour fruit are often produced. It is possible to grow plants from cuttings althoughditficult.
Doing this would enable better types of fruit to be regrown. It can also be grown bsddjng.

Young trees benefit by shade during their ffiygar. The top can be cut off trees to give a
lower and more spreading tree.

Insect pests of Golden apple

Coconut scale Aspidiotus destructo®ign.

Armoured scale Chrysomphalus dictyosperrfiMorgan)

Armoured scale Hemiberlesia palmaéCockerell)

Icerya seychellaruniwestwood)

Mealy bug Planococcus pacificu€ox

The insect pests on Golden apple have probably not been properly studied.

How is Golden apple used?

The fruit are eaten raw after the sour skin is peeled off. Sometimesisnadied to the
fruit. The fruit is sour. It has the texture of an apple. Sometimes the fruiatisnewith salt or
mixed with coconut. Fruit production is seasonal probably early in the year. The yoawveslef
the tree are eaten often raw but also cooked

The food value of fruit per 100 g edible portion

Moisture Energy Protein ProVit A Provit C [ron Zinc
% KJ % ug mg mg mg
70.0 657 0.6
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Guava

Scientific name:Psidium guajava
Guava trees

Trees grow between 3 and 10 m tall. They have thin tsuakd straggly branches. The
bark is smooth and peels off in thin flakes. The tree branches close to the grodreha have
suckers around the base.

Leaves are produced in pairs opposite each other. The leaves are smooth, lighihgreen
colour and wih distinct veins. They are about 15 cm long.

The young twigs are four angled.

Flowers are produced where the leaves join the branches. The fruit is green botesec
yellow/orange when fully ripe.




Growing guavas

Most of the guava trees in Papua New Guinea have been grown from seed or have |
grown naturally from seed scattered by birds and bats. To get really goodyqfralit it is
necessary to grow trees using budding, grafting, cuttings of stems @, wordy air layering. This
enables trees exactly the same as the original trees to be produced. [fivegetthods are to be
used it is as well to look up the details of the methods in other books as these methods do
always work easily with guavaBetter fruit have thinner skins, fewer seeds and less of the tougl
"stone" cells.

On fruit can produce about 50 seeds for sowing. Seeds will still grow after a yeaorey,
but it is best to plant them while fresh. Guavas come up when land isedeard grow easily in
grassland. Seeds normally start to germinate in 2 or 3 weeks. Guavas can dradwdeer about
3 years and keep producing for up to 30 years.

Pruning back the tips of guava branches (about 10 cm) increases the yield of fruit.

Guavas produce more and better fruit if the trees are well looked after and tHershiy
improved. This can be done with animal manures or commercial fertiliserayf@prthe trees with
1% urea solution onto the leaves has helped flower antifsumation.

Flowering occurs throughout the year. It takes about 5 months from flowering until feuit a
ready.

Where guavas grow

Guavas grow well up to an altitude of about 1600 m and will grow easily on a range of soi
and in different climates.It suits the lowlands and can't stand frost. It is not greatly troubled by
temporarily waterlogged soils and can survive some drought. It will grow oryfpobr and acid
solils.

Guavas grow best when the average temperature is between 23;C and 28;C.
Guavas as food

Guavas have very high levels of vitamin C and are much better than citrus foBaause
the vitamin C level is high near the skin, the method used especially by chidfireating the fruits
skin and all is a good method. Guavas aisake good jellies, and juice.

The food value per 100 g edible portion of the fruit

Edible portion | Moisture | Energy | Protein | ProVit A Provit C Iron Zinc
% KJ % ng mg mg mg

Fruit 77.1 238 1.1 60 184 1.4 0.2
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Insects
Fruit flies can damagguavas. The maggots of the flies bore in the fruit.

Guava insect pests

Amblypelta bugs Coreidae (HEM) Amblypelta spp.

Banana fruit fly Tephritidae (DIPT) Bactrocera musaandBactrocera bryoniae

Brown coffee scale Coccidae (HEM) Saissettia coffeae

Cacao mirid Coreidae (HEM) Helopeltis clavifer

Coconut scale Diaspididae (HEM) Aspidiotus destructor

Spiralling whitefly Aleurodidae (HEM) Aleurodicus dispersus

Striped mealybug Pseudococcidae (HEM) Ferrisia virgata

Weevil Curculionidae (COL) Apirocaluscornutus

Fruit flies Tephritidae (DIPT) Bactrocera frauenfeldiB. trivialis

Moth larvae Lymantriidae (LEP) Lymantria rosina

Mealybug Perissopneumon sp.

Mirid sap-sucker Miridae (HEM) Ragwellelus festivus

Moth Saturniidae (LEP) Syntherata janetta

Armoured scales Diaspididae (HEM) Abgrallaspis cyanophylli
Diaspididae (HEM) Chrysomphalus dictyospermi
Diaspididae (HEM) Hemiberlesia lataniae
Diaspididae (HEM) Hemiberlesia palmae
Diaspididae (HEM) Unaspis citri

Soft scales Margarodidae (HEM) Icerya purchasi
Margarodidae (HEM) Steatococcus samaraius
Coccidae (HEM) Ceroplastes destructor
Coccidae (HEM) Coccus longulus
Coccidae (HEM) Eucalymnatus tessellatus
Coccidae (HEM) Parasaisettia nigra
Coccidae (HEM) Pulvinaria psidii
Coccidae HEM) Saisettia neglecta

Mealybugs Pseudococcidae (HEM) Dysmicoccus brevipes
Pseudococcidae (HEM) Dysmicoccus nesophilus
Pseudococcidae (HEM) Planococcus citri
Pseudococcidae (HEM) Planococcus pacificus
Pseudococcidae (HEM) Rastrococcus vicorum

Guava diseases

Fruit rot Fungus Botrydiplodia theobromae
Fruit canker Fungus Pestalotiopsis psidii

Fruit rot Fungus Sclerotium rolfsii

Algal spot Alga Cephaleuros virescens

Pest and disease do not appear to be a major problem with Guava. In sos®faea
country guava grow very easily.



Indian Mulberry

Scientific name: Morinda citrifolia
What is the plant like?
The Indian mulberry tree is a small tree up to 4 or 5 metres high.

The leaves are produced opposite each other and leaves carbeft@h to 30 cm long.
They are thick, shiny and dark green.

The white flowers are in a round head and only one flower is in bloom at a time.sIbha
white petals on the end of a green tube.

The fruit is about 5 to 10 cm long. It is made up of seVeraall fruit fused together to give
an appearance a little like the divisions on the skin of a pineapple. The frui sthrgreen but
becomes white when ripe. Mostly the edible flesh surrounds a large number of kefinegipe
fruit develops a badmell.
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Where do Indian Mulberries grow?

In Papua New Guinea, these trees grow wild in the bush, at least along the iNdCibest
of New Guinea in the Sepik and New Britain areas. Mostly selfsown pl#mtg, arenear sea level
and up to about 30 metres altitude.

But they are also grown as fruit trees and can be cultivated up to 500 miithedea They
do well in areas with limestone rocks. They need to grow inadedined soil and often do well in
dry places.

The tree grows in countries from the Pacific to India.

How do you grow Indian mulberry?

Trees often grow naturally from seed. Seed float easily in water arah @ftow along
foreshores. Fruitis produced year round.

Use

The green fruit can besed as a vegetable. The ripe fruit can be eaten raw. It is usually
collected after it falls from the tree. A drink can be made from the juice

The young leaves can be cooked, or eaten raw. They can be used as a wrapping to cook
food in, and then th wrapping leaves eaten as well.

The bark of the tree yields a red dye, the root a yellow dye.
It is not a popular or important food but is used in times of scarcity.

Scale insects and mealy bugs on Indian mulberry

Aonidiella compereMcKenzie Diaspiddae (HEM)

Chrysomphalus aonidufinnaeus) Diaspididae (HEM) Florida red scale
Hemiberlesia latania¢Signoret) Diaspididae (HEM)

Hemiberlesia palmaéCockerell) Diaspididae (HEM)

Pinnaspis buXBouche) Diaspididae (HEM)

Pinnaspis strachaniCodey) Diaspididae (HEM)

Pseudaulacaspis pentagofibargioni) Diaspididae (HEM) White scale
Coccus viridugGreen) Coccidae (HEM) Green scale
Eucalymnatus tessellatySignoret) Coccidae (HEM)

Milviscutulus mangiferaéGreen) Coccidae (HEM)

Milviscutulus spiculatudVilliams Coccidae (HEM)

Parasaissetia nigrgNietner) Coccidae (HEM) Nigra scale
Pulvinaria psidii Maskell Coccidae (HEM)

Saissetia coffea@Valker) Coccidae (HEM) Coffee scale
Saissetia mirandéCockerell & Parrott) Coccidae (HEM)

Dysmicoccus nesophiliWilliams Pseudococcidae (HEM)

Planococcus pacificu€ox Pseudococcidae (HEM)




Malay apple & laulaus

A group of fruit trees in Papua New Guinea are often called laulaus in Tak.PiEhe
naming in Tok Pisin, English and amosgientists is confused for the plants in this group. It is not
even certain how many different ones have fruit which are eaten in Papua Newas The most
likely ones, and the names used in this article are:

English Scientific name

Malay apple Syzygiunmalaccensis..
Rose apple Syzygium jambaks.
Watery rose apple Syzygium aqueBurm.f.
Giant laulau Syzygium megacargaraib
Java apple Syzygium javanicham.
Surinam cherry Eugenia unifloral.

By some scientists the nanteugeniais used instead athe nameSyzygiunfor the same
plants. It seems that the narBgzygiunis the correct name for the plants grown in the Asia Pacific
region.

Name Tree height | Fruit shape Leaf shape Flowers Grown by
Watery rose 3-10m 10-16 cm long White Seed or air
apple 4-8 cm wide chsp stem layering
Rose apple 7.510m 12-20 cm long narrow, Yellow Seed or cuttings
pointed
Java apple 5-15m 12-25 cm long White or pale Seed
4-10 cm wide yellow
Malay apple 5-20m 1550 cm long Red Seed or cuttings
7-20 cm wide
Surinam cherry 2-7.5m 2.5-5cmlong Small and white | Seed or cuttings

There are probably other species in this family also grown and used for thiie édliit in
Papua New Guinea especially down in the Western Province near Balimo.

The ones mostommonly used in Papua New Guinea seem to be the Malay apple, Wate
rose apple and Surinam cherry. These will be described in more detail.

Watery rose apple Rose apple Malay apple Surinam cherry
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Pest and disease

Causing galls on leaves

Gelechiidae (LEP)

Idiophantis chirodaeta

Mealy bugs Pseudococcidae (HEM) Planococcus pacificus
Soft scales Coccidae (HEM) Icerya seychellarum
Coccidae (HEM) Anthococcus kerevatae

Coccidae (HEM)

Ceroplastes ceriferus

Coccidae (HEM)

Coccus longulus

Coccidae (HEM) Kilifia acuminata
Coccidae (HB) Milviscutulus mangiferae
Coccidae (HEM) Pulvinaria psidii
Coccidae (HEM) Vinsonia stellifera
Armoured scales Diaspididae (HEM) Abgrallaspis cyanophylli
Diaspididae (HEM) Aspidiotus destructor
Diaspididae (HEM) Chrysomphalus dictuospermi
Diaspdidae (HEM) Hemiberlesia lataniae
Diaspididae (HEM) Hemiberlesia palmae
Diaspididae (HEM) Lepidosaphes rubrovittata
Diaspididae (HEM) Morganella longispina

The scales and mealy bugs

Diseases

suck sap, spoil fruit and help peosoty mould

Diffuse leaf spot

Sooty moulds

Fungi

Chaetothyrium womersleyi

And

Brooksia tropicalis

Rose apple

Watery rose apple

Malay apple

Surinam cherry




Malay apple

Tok Pisin: Laulau Scientific name: Syzygium malaccensis
What is the plant like?

This is a medium sized tree up to 20 mltalhe tree is cone shaped with branches being
shorter near the top.

The leaves are dark green, thick and glossy. The leaves have short thick llesf stal

The flowers are in showy clusters with bright red stamens. These fadinaffform a carpet
of red under the tree.

The fruit are up to 8 cm long, rounded in shape and white to red in colour. The skimis t
and the flesh crisp, white and juicy. The fruit contains one round seed.
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Watery rose apple

Scientific name: Syzygium aquea
What is the plant like?

The tree is between 5 and 10 metres tall. The twigs are angular.

The leaves are in opposite pairs, pointed and large (up to 20 cm long). Often les lea
don't have a leaf stalk and they clasp #tem. They are shiny on both sides. The leaves are light

green.

Flowers are white or pale cream and in clusters. They grow on new wood. Thapaue2
Ccm across.

Fruit are bell shaped and pale green, white, pink or red in colour. The flegte iissinostly
white.

Growing watery rose apple

Trees grow well in the humid tropics on walrained soil. They will grow up to about 1500
m altitude.

Trees are often grown from seed. They can occur wild in the forest wheyeatbdooked
after or theycan be planted. They are easy to grow from cuttings and this method is often used.

Trees need to be-8 m apart if several are planted together.

Trees often flower and fruit twice a year.




Surinam cherry
Scientific name: Eugenia uniflora
What is the plant like?

The tree can be grown as a small bush and pruned into a hedge but if given space and g
soil can grow up to 7 metres tall.

The leaves are dark green and smailb(2m long). They are shiny and young leaves are
red colour.

The flowers are small (2 cm across) and white. They are produced in the axil where the
leaf joins the stem.

Fruit are on long slender stems, bright red in colour a&lc2n across. The fruit have up to
8 ribs or indented lines arourtte fruit. Mostly there is one round seed inside. The skin of the fruit
is thin and the flesh juicy. The flesh is often red and is sour.

How do you grow Surinam cherry?

Mostly trees are grown from seed. Seeds grow within 3 to 5 weeks. Seeds $ieuld
planted from freshly harvested fruit. If the seedlings are put in a nursery sheuyld be
transplanted to where they will grow when they are 20 cm tall. Grafting dfngg from better
trees can be used.

Trees can start to produce fruit after 8ays.

Trees can be pruned and trained into a hedge. Trees that are pruned often willepgestuc
fruit.

Where do trees grow?
This tree originally came from Brazil. It is tropical but will stand sonwddconce the trees

are growing well. It may gne up to 1700 m in Papua New Guinea but is not often seen abov«
about 800 m. Itis better suited to wet than dry climates.
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Rose apple
Scientific name: Syzygium jambos
What is the plant like?
This is a small tree up to 10 m tall.

The leaves are thick and shiny. They are long (22 cm) and sword shaped, or tapsaied at
end.

The flowers are greenish white and large (8 cm). They are at the end of #Hielsanches
or twigs.

Fruit are round (5 cm across) and white. At tlog tof the fruit the thickened parts of the
flower (calyx) form a flattened extended end to the fruit. The fruit has oneoiseeds inside.

Growing rose apple

Trees can be grown from seed. Like many of the fruit trees in this familynvehseed is
planted, several seedlings can grow from the one seed.




Flacourtia's or lovi lovi family

These fruit trees are a little difficult to separate into the four sgeckour trees in the group
have become distributed around coastal aré®apua New Guinea. They are:

Coffee plum Flacourtia jangomas
Rukam Flacourtia rukam
Lovilovi Flacourtia inermis
Governor's plum Flacourtia indica
Flacourtias are trees or erect shrubs that may or may not have spines on thendunk :

branches. Ofte wild forms have thorns and cultivated ones have no thorns. The leaves have sh
stalks and are mostly toothed or wavy along the edge.

Some of the differences between them can be seen from this table.

Name Tree Leaf Fruit Flowers
Coffee plum Smalltol0 m 3-6 prs of side veins | Fruit has a single peg Unisexual
Deciduous Blade 512 cmlong | ontop
ILeaf blade pointed
Rukam To 20 m tall. 5-10 prs side veins | Fruit with a circle of | Unisexual. Sparate
Evergreen. Thorny | Blade 720 cm long | 4-7 pegs. Pink to red.| trees.
Lovilovi Smallto 15 m 5-10 prs side veins | Fruit has cluster of 4 | Bisexual.
Evergreen. Thorns | Blade 720 cm long | 6 pegs. Bright red.
Governor's plum Smallto 15 m. Leaf blade blunt. Fruit small (1 cn). Unisexual
Deciduous. Often Blade 25cm long Fruit dark red
thorny

These trees can be grown from seed, but they do not always breed true so thaafruiom
be as nice as that from the original tree. Because of this it is better to growraews/ by either
using air layering or buddingFor lovilovis, seedlings take about 18 months to be large enough t
plant out. Trees need to be spaced about 14 m apart.

Flacourtia rukam

Flacourtia inermis
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Mango

Several different species of mango trees grow in Papua New Guinea. The comomest
themain mangdvangifera indicabut at least three wild species are also occasionally used for food.
These areMangifera minor Bl.; Mangifera foetida Lour. and Mangifera altissimaBlanco.
Mangifera minorhas flowers that are shorter than the leaves.

The Mango Tree

The mango tree is a large evergreen tree up to 40 metres high with smoetis kead a
rough brown bark. The dark green leaves are 12 to 30 cm long but like many tropicakthese
young leaves are flushed red. The flowers are small and ocatlusters at the ends of branches.
The flowers are pinkish white or yellow. Fruit are 5to 20 cm long. The fruit oftawe long tough
fibres inside. The fruit have one large woolly stone inside.




Growing mangoes

Most of the mango trees in Papua New Guinea are seedling trees. Mangoes grow ¢
perform best in moderately dry coastal climates. They therefore do waailRebaul, Port Moresby
and in the Markhum Valley. They will grow up to about 1900 metres al&tbut only fruit poorly
in these areas. They grow best where the temperature is 24j to 27;C. Wherarteegrown in
high rainfall places the trees grow well with lots of leaves but less fruit.

Normally mango seeds should be planted fresh but villageple often dry and store seed
before planting. Mango seeds can produce several trees from one seed and thess areith are
all the same in quality, like vegetatively produced trees. Several variefiemango occur which
differ mainly in the shpe and colour of the fruit. For the best trees it is important to use grafte
trees, as the fruit will be the same as the parent tree. These grafteddrel to be lower with more
spreading branches. Because mangoes can produce several shoots foom $ked and some of
these are asexually produced, these can breed true to type.

The trees can be topped to produce a more spreading tree that means it isoelasreest
the fruit. Trees will grow quite well on poorer types of soils. The sap efttee can cause skin
rashes in some people. Trees begin to produce fruit after 4 or 5 years.

Fruit production is seasonal. The season is about November. Up to 400 or 600 fruit can
produced by one tree. Flowers are pollinated by flies, and noyntedes are cross pollinated
although some varieties can self pollinate. Fruit matures in about 2 to 4 mor@tten trees
produce a large crop one year then a smaller crop the next year.

Pests and disease

Fruit flies are a problem with mango fruitgscially where the fruit are left to ripen on the
tree. To help control these it is important to get rid of fallen ripe fruit.

Anthracnose is the name of a fungus disease that causes blossom blight, twig diatback
fruit rot. This disease gets worsénen there is a wet season and high humidity near flowering time
Having trees well spaced and pruning out sections where branches and leavesvaeridogether
helps control this a little.

Flowers and small fruit can also drop because of very cloudysdand because rainy
weather during flowering stops the pollinating insects and washes the pollen away.
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Insect pests recorded on man

0 in Papua New Guinea

Aleurodicus dispersuRussel Aleyrodidae (HEM) Spiralling whitefly
Amblypelta sp. Coreidae (HEM) Tip wilt bugs
Aspidiotus destructo®ign. Diaspididae (HEM) Coconut scale

Bombotelia jocosatrixGuen.)

Noctuidae (LEP)

Large mango tip borer

Ceroplastes rubenslask.

Coccidae (HEM)

Pink wax scale

Chlumetia transversavalker Noctuidae(LEP) Mango shoot caterpillar
Coccus viridigGreen) Coccidae (HEM) Green scale
Bactrocera bryonia€Tryon.) Tephritidae (DIPT) Fruit fly

Bactrocera frauenfeldgchiner Tephritidae (DIPT) Fruit fly

Dysmicoccus brevipd€ockerell) Pseudococcidae (HEM) Pineapple mealy bug
Helopeltis clavifeWalker) Miridae (HEM) Cacao mirid

Idioscopus clypeali§Leth.)

Cicadellidae (HEM)

Mango hopper

Idioscopus niveosparsyketh.)

Cicadellidae (HEM)

Mango hopper

Ischnaspis longirostrigSign.) Diaspididae (HEM) Armoured scale

Noorda albizonalidHamps Pyralidae (LEP) Red banded mango borer
Protaetia fusceHerbst. Scarabaeidae (COL) Mango flower beetle
Rhyparida clypeatdacoby Chrysomelidae (COL)

Saisettia coffea@Valker Coccidae (HEM) Brown coffee scale
Scoelodes dinawd.Bak Limacocidae (LEP) Cup moth

Scopelodes niter3.Bak Limacocidae (LEP) Cup moth

Selenothrips rubrocinctugGiard)

Thripidae (THYS)

Cacao thrips

Tip wilt bug

Large mango tip borer

Moth of mango shoot caterpillar

Mango hopper

Cacao mirid

Cacao thrips

Mango flower beetle Cup moth Cup moth pupa
Mango diseases
Sooty mould Fungi Asterina sp
and Meliola mangiferae
Pink disease Fungus Phanerochaete salmonicolor
Leaf spot (Anthracnose) Fungus Glomerella cingulata
(and possibly Stigmina mangiferae

Food value

The fruit are eaten fresh but can also be used for jam or juices. The young leavée
cooked and eaten. The seed can also be eaten.

The food value of 100 g of the edible portion:

Moisture | Energy Protein | Calcium Iron provitA provitC
% cals g mg mg g mg
Fruit 82.6 62 0.6 10 0.3 1880 36
Leaves 3-4

Some mangoes have a turpentifi@vour and others are more fibrous.
elongated kinds are often the best.

Some of the



Marita

Tok Pisin: Marita Scientific name:Pandanus conoideus
The marita pandanus plant

This pandanus is a short tree with several branches. Near the base it has gepgeroots
that help hold the plant up.

The leaves are between 1 and 2 metres long and about 10 cm wide. There are thagns al
the edges of the leaf.

Trees may have up to 8 or 10 main branches. Trees grow up to about 5 metreshiaié T
are spiles on the trunk and branches.

The fruit are long (30 to 60 cm) and mostly red although yellow kinds occur. The fruit i¢
hard and has small lumps or spikes over the surface. The fruit grows at the ends cdribeds
between the leaves and it has 3 gjh& leaflike bracts along the edges.

The leaves grow opposite each other but are twisted to look like a spiral.
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Where is marita grown?

Marita is grown throughout Papua New Guinea from sea level up to about 1656smetr
altitude above sea level.

It is only grown in Papua New Guinea.

In these areas, people often plant marita along the roads and walking tracls.aldb
planted in most gardens and serves as a reminder that the land is owned, by the hergpdenmiel
the marita. So, often marita plants belonging to one person are scattéoéslof different places.

How do you plant marita?

Marita pandanus is normally planted from suckers or cuttings. The end of a branclke can b
cut off and used as a cutting. Wew shoot normally sprouts out of the branch just below where the
end was cut off. The cutting will soon develop roots and become established v @taiited.

A more popular method is to use a sucker or shoot growing from the plant down near the
ground. The sucker is separated from the parent plant then replanted in its new plaese
suckers grow more quickly and can bear fruit after 18 months to 2 years. A cuttirgltinch
may take up to 4 or 5 years before it produces a fruit.

How is marita used?

A marita fruit is harvested when the colour starts to change to a brighter rgdllomw.
Sometimes it also starts to crack slightly at this stage. The fraittigrom the branch.

Marita fruit

A ripe marita fruit is normallysplit into 3 sections along its length. Traditionally this was
often done with a knife made from the sharpened leg bone of a cassowary.

Fruit
split
open




Then the central yellow stalk and pith area are dug out. The outside hardyesdslahen
cooked. Preferably it is cooked using hot stones although sometimes it is boiledaucepsn.
After cooking for about half an hour the hard pits are squeezed from the soft red justpibgzing
through the hands. Water is added to make anred soup.

Squeezing marita with water.
The soup is then eaten. Sometimes it is eaten, by dipping green leaves or sagteint
soup. At other times it is eaten with a spoon made from the marita leaf.e Pewple just suck the
cooked juice from the seeds. As well, some people use the oily juice to cook food in.

The pits or seeds are thrown away, normally to pigs.
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A harvested marita fruit will only keep for about one week. After cooking it willyolast
for about 12 hours.

When is the marita season?

Marita is a seasonal crop but the fruiting season is not a short clearly mamnkedl he main
season goes from about October to March but individual trees can bear almost througlyaairthe
Near the sea the marita seasoroisger and more spread out but as the places increase in altitude
above sea level the season becomes more distinct. The marita season is dantrgumasion.
During the season people often use marita twice a day.

Diseases, insects and other pests

Same diseases can fairly often be seen on the leaves of marita pandanus.ufigv@are
common. One causes a black leaf mould that grows in a line along the leaf. The otloauses a
brown dead spot that has a yellow ring around it. It is not known hawh damage these diseases
cause.

Black leaf mould Leaf spot

In marita areas fruit which still aren't ripe sometimes "stink natinghgaoft and squashy.
They are mostly just cut off the tree and left to rot. The cause is not known.

The larvae of an insect can often be seen eating marita leaves. i itheagrowing point it
can kill the branch or the tree. This insect can get so bad that a poor nem#arsresults.

In some areas tree kangaroos can also do serious damagéitg frarita.
The food value of marita
Not very much is known about the food value of marita. Often the red colour in plaats is

chemical called carotene that produces vitamin A. In marita the red caoeticarotene. Marita
appears to have a farhigh oil content.




Mon

Scientific name: Dracontomelon dao
What is Mon?

Mon is the Tok Pisin name of a common coastal tree that has edible fruitntStsehave
given it the Latin namé®racontomelon dao.This name was first given to ¢htree in 1908. Other
scientific names were originally given. Two other names still sometinsesl @reDracontomelon
mangiferumandDracontomelon puberulumThey all refer to the same plant.

What is Mon like?

It is a large forest tree with large bugses at the base. The tree is in the mango family anc
has leaves made up of about 6 to 10 pairs of leaflets along a stalk. The flowesrsa@t@and grow
as a group of small flowers at the ends of branches. They are pale yellow and abowide

The fruit are round, 3 or 4 centimetres across and have a small amount of eddble fle
around a large seed. The fruit turn yellow when ripe. The fruit have 5 small-Bkal#akes
around the middle.
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The wood of theMon tree is pale brown with black stripes and is sold as a timber called
New Guinea walnut.

Where does Mon grow?

Mon trees are tropical trees and grow in several Asian countries includipgaPiew
Guinea. Countries that have Mon include Thailand, andihina, Cambodia, Malaysia, Indonesia,
Philippines, Papua New Guinea and the Solomon Islands.

The tree only grows properly in high rainfall areas and is mostly in coastsabut
sometimes up to 500 or 1000 metres altitude.

Trees are more commonaalg rivers and are also planted in villages.

In Papua New Guinea, Mon trees are particularly popular as fruits in the Mdetanvgnce.
Trees in the bush inland often have smaller fruit that are more sour. Fruithmeeaoast are larger
and sweeter.

How do you grow Mon fruit?

Mon trees often grow naturally in the lowland bush. But in areas where mopogé@ar,
and where sweeter kinds of mon occur, trees are planted. They are grown byhesseget out of
the centre of a fruit.

If the tree is wd looked after and well grown, it can start producing fruit aftes $ears.
Using Mon fruit.

Mon fruit are produced seasonally. The season normally coincides with the rtuieaadid

mango season. The fruit turn slightly yellow when ripe and the sede turns brown. If the seed
inside is white, then the fruit is not ripe.




Mulberry

Names:White mulberry Scientific name:Morus alba
Black mulberry andMorus nigra
The plant

These are small trees that grow up to about &esehigh. They lose their leaves during the
year. The leaves are oval and toothed around the edge. The fruit is dark red tonbtad&ur.
Mulberries leaves are often used for silkworms.

Trees often bear fruit twice a year. The trees will live fieany years.

Growing mulberries

They need a fertile and wetirained soil but can grow in acid soils. They are grown mainly
between 700 m and 2400 metres altitude.

The tree grows easily from cuttings but can also grow from seedatext fall and grow
naturally. When cuttings are used a piece of the current season's growth should bé& skedId
be about 30 cm long and preferably with a heel of4year old wood.

If the growing point of the tree is pinched out it causes tiee to spread out more and this
makes it easier to harvest. Because trees "bleed" or lose sap easilyest not to do too much
pruning.
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Mulberry insect pests

Tiracola plagiataWalk Noctuidae (LEP) Cacao armyworm
Maconellicoccus hirstus(Green) Pseudococcidae (HEM) Hibiscus mealy bug

Lagria sp. Chrysomelidae (COL) Shot hole damage to leaves
Rhyparida coriacedac. Chrysomelidae (COL) Feeding on leaves.
Howardia biclavis(Comstock) Diaspididae (HEM)

Icerya seychellaruniwWestwood) Margarodidae (HEM)

Parasaissetia nigrgNietner) Coccidae (HEM) Nigra scale

Planococcus pacificu€ox Pseudococcidae (HEM)

A spray of white oil and malathion could be used for scale insects but because pedpl
mulberry leaves it is a dangerousaptice to spray. Normally scale insects can be controlled by
ladybird insects.

Mulberry diseases

Leaf spot | Fungus | Phyllosticta sp. |

The fruit are eaten raw. Mulberry fruit leave a dark purple stain. If someoarberries are
rubbed over the staimh can be removed.

The leaves are edible cooked.




Mundroi

Scientific name: Corynocarpus cribbianus
What is Mundroi?

Mundroi is the name used on Manus Island for the fruit of a tree that scientibts ca
Corynocarpus cribbianusThe first botanist to describe the tree was F.M.Bailey in Queensland ir
1897, but the name was changed a couple of times until in I3&§nocarpus cribbianusvas
decided as the correct scientific name.

There are only 4 species of trees in this grouplahts calledCorynocarpus.And the group
is not closely similar to other plants so scientists are still tryinggdok out how it is related to other
groups of plants. One of the other speci€grynocarpus laevigatais called karaka in New
Zealand, ad the flesh of the fruit is eaten raw, and the kernel is soaked and steamechdoe
poison, then eaten, by Maori people.

The group of plants called Corynocarpus only occur in an area between New Zeathnd &
New Guinea, including a little bit of Quedasd in Northern Australia.

What is a Mundroi like?

The mundroi tree is quite a large tree up to 20 metres high. The fruit are produced
clusters at the ends of the branches and are shaped something like a mango. The $mibath
on the outside and green when ripe. There are two different kinds of fruit that vaheaolour of
the ripe fruit. One kind turns a reddish pink when ripe while the other kind turnsaangrevhite.
This second kind has the larger fruit.
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The fruit grows up to 10 or 12 cm long and86cm across. Inside there is one large seed, and
the flesh around the seed is eaten.

The fruit is only eaten when fully ripe and it is harvestater it has fallen from the tree.
The fruit is eden either raw or cooked. The flesh of the fruit is sweet but not juicy.

The mundroi tree has leaves that are dark green on top and pale green underneath. They
have veins that join in loops. The veins are raised on the underneath siteleaf.

Mundroi trees are normally planted. They are grown from seed. The similak&énee in
New Zealand will grow from cuttings, so it would be worth trying this with mumdr

The flowers have a sweet smell and the petals are white with sfigddltips.



Naranjilla

Tok Pisin: temeta? Scientific name: Solanum quitoense
The naranjilla plant

This plant is a small shrub that grows about 1 or 2 metres high. It has fine hairs ewer it
also thorns.

The leaves are tge and green with small brown hairs on them.

The fruit are round and about 5 cm across. They are covered with white hairk admic
easily be rubbed off. These fruit are produced in groups along the stem and brandiesiuiutb.
The fruit are an orargjcolour on the outside and the flesh inside is green.

How is it used?

The fruit have a slightly acid taste. They are mostly used for drinks and Swessert
dishes.

How is it grown?

Inside the fruit there are lots of seeds. These can be sown dupemew plants.

The plant can also be grown from cuttings. The cuttings need to be about 15 cm lor
When the cuttings have been collected they should be dried for a few days to leittheri@ce

heal. This stops the cuttings from rotting when they planted. They can then be planted in moist
soil.
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Where is it grown?
The naranjilla is a South American plant.
It is grown in some of the highland areas of Papua New Guinea.

It is grown around the Eastern Highlands and in the Southern highlansigjibwn in the

Pangia district near Mele village. The people there know and use it. It has probablseoahtly
been introduced.

It grows best in the medium altitude areas of the tropics. In other countries itsgrow
between 800 and 2000 metres abgea level.

Pests and diseases

In Papua New Guinea these haven't yet been looked at. As the plant is in the tordato a
potato family it will probably suffer from root knot nematode and bacterial wilt.




Tree tomato

(Also caled tamarillo)
Scientific name: Cyphomandra betacea

This is a small fruit tree or shrub in the tomato and tobacco family. Peopdn of$e the
same Tok Pisin name as for tobacco because they understand this fruitad teladbacco.

The shrub grow up to about 4 metres high and has soft wood. It only lives for a short time
of about 4 or 6 years. Trees need to be about 3 m apart. The leaves are more orrtesisapeal
and softly hairy.

The fruit are about 6 cm long and acidic. They have mtgal end. They can be red, orange
or purple in colour. They are produced after about one year. The flesh of thesflight orange
with black seeds.

It occurs fairly commonly in the highlands between 750 and 2300 metres altitudis. It
slightly more hardy to cold temperatures than the tomato. They do best where averageatareper
are about 15; 21 C.

Growing tree tomatoes

The trees can be grown in shade as well as in full sunlight. They need faille Bhe
plants cannot stand waterlogging or drought.

Trees can be grown from seed or cuttings. The cuttings produce a lower bushier type

plant. Cuttings of 60 to 90 cm long stalks are suitable. Because the rootssdsedzanaged by
nematodes, plants graft®nto rootstocks that are resistant to nematode will live longer.
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The plant is shallow rooting and therefore needs to be weeded carefully sbehabts are
not damaged. You should not use a hoe when weeding.

Tree tomato diseases

Leaf spot Fungus Ascochyta sp.

Spots (Anthracnose) Fungus Glomerella cingulata

Root rot Fungus Phytophthora palmivora
and Pythium sp.

Root knot Nematode Meloidogyne sp.

The root rot fungus can mean it is difficult to get plants established in old gardeéhe rot
knot nematodes also mean trees can die more quickly than they should, and semetBnar 4
years.
Insects.

At least one fruit fly damages the fruit of tree tomato.

| Dacus tryoniFrogg | Tephritidae (DIPT) | Queensland fruit fly

Tree tomato fruit as food
The fruit can be eaten raw or cooked.

The food value of 100 g of the edible portion is:
Moisture Energy Protein ProVit A Provit C Iron Zinc

% KJ % ug mg mg mg

86.2 113 2.0 500 28 0.7




Passionfruits

Several passionfruftlants are used for their edible fruits in Papua New Guinea. These include:

Passiflora edulis

Purple passionfruit

Passiflora foetida

Passionflower

Passiflora laurifolia

Yellow granadilla

Passiflora edulis v flavicarpa ligularis

Yellow passionfruit

Passiflora mollissima

Banana passionfruit

Passiflora tripartita var. quadrangularis

Granadilla

Yellow passionfruit

Granadilla
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Purple passionfruit

This passionfruit has been introduced to several areas of the highlands to great€af
the fruit for juice. It is now fairly common in villages. It suits alteraatvet and dry season
climates and probably grows best at about 1000 metres altitude. It grows up to 3,0@& me
altitude. It can only withstand very light frosts. Tleeis a yellow variety that is grown at lower
altitudes. (There is also a different species with yellow fruit but whichlaeger entire leaves.)

The plant is a semi woody vine with tendrils that help it cling onto a fence orsre®dnce
establishedthe plant will keep growing for several years. The leaves are deeply three dolaed
toothed along the edge. The flowers smell sweetly and are about 4.5 cm acrossaré&tmrne
singly near the leaves along new shoots. The flowers are very attraCtieefruit has a brittle
outside shell and inside are many small seeds, surrounded by a yellow juicy pulpruithe 4-6
cm long. Often several vines are needed near each other to allow the pollpretal Hetween
plants and enable fruit to develofBees and other insects help pollinate the plants. Plants can be
pollinated by hand by taken the pollen from the flower on one plant and putting it on therflowe
another plant. This needs to be done during the morning.

It can be grown from seed oryayering where the vine is put under the ground until roots
develop then this section is cut off and replanted. The seed do not germinate gQigkdgks to 3
months) but are fairly easy to grow. It can also be grown from cuttings of matwod. The
cuttings should be about 15 cm long that have 2 or 3 nodes and are from vines about the thickness
of a pencil. The vines are normally grown over a trellis or along a fence or over a hotsefirst
main crop is produced 18 months after planting.

Thefruit turns purple, wrinkles then falls off when ripe.

The fresh fruit can be eaten, by simply cutting the fruit in half, and eahegsbft contents
in the centre.

Purple passionfruit Yellow passionfruit

Yellow passionfruit. Although there is a yellow variety of the ple passionfruit, this
species has leaves that are large-200cm across) and flowers that arel@ cm across. The fruits
are also larger being-X0 cm across.

Banana passionfruithas become a wild plant in the high altitude areas and at areas above
2400 metres can often be seen growing extensively over the forest trees. Thgeltowg fruit are
particularly picked and eaten by children.



Granadilla. This plant has distinct four angled stems. It grows in the lowlands and suit
warm moist climates. It has large green tendrils that cling onto fenchs.fldwer is large (10 cm
across) and with purple threads. The fruit are large (30 cm x 15 cm) and greearfbwightly

yellow when ripe. The flesh is white and juicy with many seeds. The seedtatened and dark
brown and about 1 cm long.

It can be grown from seeds of cuttings. This plant often sets better fruitig ftand
pollinated.

Banana passionfruit

Granadilla Granadilla
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Yellow granadilla. The leaves of this one dwot have lobes and they are rounded (10 cm x
5 cm) hairless and rough. The flowers are large (6 cm across). The frutbéwag and taper at
both ends. They are about 8 cm x 5 cm and smooth and yellow when ripe. This one is less
common. The fruitsi@ eaten raw.

Passionflower is a common weed and
children eat the small round yellow berries. It has
been used as a cover crop in plantations.

Diseases passionfruit family

Banana passionfruit
Fruit spots Fungus Colletotrichum sp.
Granadilla
Stem death Fungus Glomerella cingulata
Chlorotic spot Virus Chlorotic spot virus
Passionfruit
Brown leaf spot Fungus Alternaria passiflorae
Seedling wilt Fungus Phytophthora nicotianae
Blight of flowers Fungus Aspergillus sp.
Fruit rot Fungus Fusarium sp.
Root knot Nematode Meloidogyne javanica

Brown spot fungudlternaria passifloraecauses the leaves to turn brown and to drop off. It
gets worse where plants are planted close together. This disease cantasdlgevines andan
cause the end of the vine to die off. On the fruit sunken brown spots can occur whes¢hseli
gets on fruit. Pruning out some of the very thick vine growth helps control the diseaseuldtbe
sprayed with fungicide if this were appropriate.

Insect pests of passionfruit

Helopeltis clavifeWalker) Coreidae (HEM) Cacao mirid
Hemiberlesia latania¢Signoret) Diaspididae (HEM)

Hemiberlesia palmaéCockerell) Diaspididae (HEM)

Idopsis grisegFaust. Curculionidae (COL)

Leptoglossus australig-ab.) Coreidae (HEM) Black leaffooted bug
Oribius cinereusMshl. Curculionidae (COL) Shot hole weevils
Planococcus citr{Risso) Pseudococcidae (HEM) | Citrus mealy bug
Pseudaulacaspis pentagofibargioni) Diaspididae (HEM) White scale
Planococcus paficus Cox Pseudococcidae (HEM)

Tiracola plagiataWalk Noctuidae (LEP) Cacao armyworm

Food value 100 g edible portion

Common name Moisture Energy | Protein | ProVitA | ProvitC | Iron Zinc | Edible part
% KJ % ug mg mg mg
Purple passionfruit 73.3 280 2.8 10 20 1.3 0.1 | Fruit
Passionflower 64.2 421 4.9 5 8.4 1.1 | Fruit
Passionflower 86.0 176 6.9 220 Leaves
Yellow granadilla Fruit
Sweet granadilla 78.5 393 2.8 20 20 0.9 Fruit
Granadilla 78.4 339 1.9 15 2.9 Seed & aril
Granadilla 94.4 170 0.7 15 0.8 Flesh only
Banana passionfruit Fruit




Pawpaw
Scientific name: Carica papaya
The Plant

Pawpaw is one of the very well known fruits of Papua New Guinea. The straigitmed
plant grows up to & metres tall and only occasionally hasiches. The stem is softly woody and
has scars from fallen leaves along it. At the top of the plant there are a dfilegves. The leaves
are large (50 cm wide) deeply lobed and on long leaf stalks.

Several kinds of fruit occur. They are normallylobg or round, and yellow. The breeding
behaviour of fruit will be explained in a few moments. The fruit mostly have maegsenside.
(There can be 30000 seeds). Most of the fruit in Papua New Guinea has yellow flesh but rec
fleshed kinds can occurYellow flesh colour will replace red flesh colour where both occur in the
same group of interbreeding plants. So plants will soon produce yellow fruit.

Fruit shape

Trees of pawpaws can be of two separate sexes or treyave both sexes on the one tree.
Then for the ones with both sexes on the one tree there are several differesihjpsss.

Male trees have flowers on long stalks and mostly don't produce any fruit although the
sometimes fruit if the top is choppedf the plant.
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male flower and no fruit

Female trees only have female flower parts and when these are pollinatedfmale tree

will produce round fruit. But seeds saved from these fruit will come up half rirales and half
femde trees.

female flower and round fruit

Other trees with both male and female flower parts produce long fruit. Whetadruit is

smooth around the fruit or has ridges or is twisted and what sort of plants grow wheeetthess
planted,depends on where the pollen comes from.

bisexual flower and long fruit

If people just want fruit to eat in their gardens or in the villages and theyar@ery fussy
about the shape of the fruit, then the simplest rule is to just chop ddwnale trees and gradually
develop all long fruited types. As these trees have both male and femalehsgrtsan fruit without

male trees. And without male trees present, the seed that is saved ared plahall produce trees
that have fruit.



fruit shapes longBtwisted, ridged, smooth Red fruited selection

This chart shows how the breeding behaviour occurs.

Parents Offspring

Female Male Bisexual
Female x male 1 1 0
Female x long bisexual 1 0 1
Long bisexual x male 1 1 0
Long bisexual self fertilised 1 0 2

To avoid male plants that don't bear fruit, pollen must come from bisexual fruit. S6me
these types can also be influenced by the environment at the time the flower buds form.

Mountain pawpaw.

In the highlands of PaguNew Guinea another pawpaw plant has been introduced. It grow
from 1650 m altitude up to about 2200 m. It can stand a light frost. The fruit are .sri&lé
scientific name of the plant Sarica candamarcensis.

Growing pawpaws

In the lowland rainfoest pawpaws just come up naturally when the forest is cleared. Th
sunlight allows the seeds that have been scattered by birds and flying foxed tgr@téng. So in
the lowland forest areas people rarely plant pawpaws. As they are clelagifgrésthey look after
female or bisexual trees and chop down male trees. Sometimes people patycplant trees by
scattering pawpaw seeds from the fruit they are eating. Pawpaw seeds gityward plants grow
quickly. Fresh seeds can be used or if degds are used they should be soaked before planting. T
produce well they need a reasonably fertile soil.

Pawpaws will grow from sea level up to about 1700 m altitude. In the highlands they ha\
to be planted. Seeds can be sown directly or the seadge put in a nursery and the seedlings
transplanted. Seeds in a nursery should be ab@utrh deep. Seedlings can be transplanted wher
they are about 20 cm high. Plants should be about 3 m apart. On the coast pawpaws ¢
producing fruit after abat 4 or 5 months but in the highlands this may not start forl82months.
With good growth 100 fruit can be produced from one plant in a year.

Using pawpaws
Mostly in Papua New Guinea fruit are just eaten ripe as a snack. They canenegeaen
by beng cooked like a vegetable by boiling.

Food value in 100 g edible portion:

Moisture Energy Protein ProVit A Provit C Iron Zinc Edible portion
% KJ % TXs) mg mg mg
88.0 163 0.5 290 54 04 0.18 | Fruit
75.4 378 8.0 140 0.77 Leaves
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Pest and disease

Disea®s of pawpaw

Disease Cause Scientific name
Butt rot Fungus Athelia rolfsii
Leaf spot Fungus Cercospora papayae
Shot hole leaf spot Fungus Corynespora cassiicola
Leaf spot (Anthracnose) Fungus Glomerella cingulata
Powdery mildew Fungus Oidium caricae
Leaf spot Fungus Phyllosticta sp.
Root rot Fungus Phytophthora palmivora
Leaf spot & fruit rot Fungus Mycosphaerella caricae
Fruit rot Fungus Botrydiplodia theobromae
Fruit rot Fungus Fusarium oxysporum
Stem rot Bacteria Pseudomonas cepacia
Mosaic Virus
Root knot Nematode Meloidogyne incognita

and Meloidogyne javanica

Leaf spot & fruit rot pawpaw is caused by a funguslycosphaerella carica®f which the asexual form i®homa
caricaepapayae.This fungus produces a black spot on mature fruit Brmvn and white spots on leaves. Leaf stalks
and stems can also be affected. The fruit rot gets worse iy is@asons. Although rain is not essential for the disease
to spread it gets worse with rain showers or in high humidifyhe fungus blows inhte wind. Leaf stalks may rot,
young stems may rot at the end and plants can actually die Hélckvers may fall off and young fruits die. Fruit may
continue to rot after harvesflo help control it, remove and burn infected plant materflingicide spays can be used.
Fruit after harvest can be put in hot water at 33{83;C for 20 minutes to stop infected fruit rotting. The diseas
described in CMI Descriptions of Pathogenic Fungi No 984

The fungusCercospora papayais also recorded from Papuaei Guinea and probably does similar damage.

Mosaic of pawpawis probably caused by a virus. Young leaves turn yellow andatayrow properly. Often there are
yellow patches around the edge of the leaf. Trees are sturidign they grow several sidednches. Affected trees
are of little use. The disease is described in Vock,N.T., 1978, A Handbook ahtfDiseases in Colour. Vol 1
Queensland DPI

Powdery mildew of pawpawis caused by a fungu®idium sp. Light yellow patches develop on the young leav
These become soft and watwwaked and have a white powdery growth over theRound white patches can also
develop on the fruit. Grey scarred areas are left after théewhould disappearsThe disease spreads with the fungal
spores blowing in thevind and rain. It is mainly a disease of seedlings that are planted too dlogether. Control is

by using wider spacing in nurseries. Seedlings can be tteaith a sulphur fungicide. (Sulphur dust can be used but
can damage leaves when the tempamin above 24iC).

Root rot of pawpaw is caused by a funguBhytophthora palmivora Often Pythium spfungi are also involved.The
older leaves turn yellow and collapse hanging limply arotlltrunk. The young leaves then die and the plant dies.
Large roots show a soft wet decay and small roots are missingit ¢an also be affected by this fungu#t.occurs in
warm areas with a high rainfall. Spores of the fungus canagpl®yy wind and rain. They can be in the soRlants
especially in wet eeas die. A large number of plants can be damaged by this fungus eg pawgzconut (bud rot),
tomato, oil palm, rubber, cacao (black pod) etéor control, avoid wet areas and do not replant pawpaws iailo s
where the disease is known to occur. Planly disease free trees from a nursery that has clean soibidig damage

to pawpaw trunks reduces trunk rothe disease is described in t&dl Descriptions of Pathogenic Fungi No 831 and
in Holliday, 1980, Fungus Diseases of Tropical Crops CUP.

Shathole of pawpawis also called Brown spot and is caused by a fungasynespora cassiicolaLight-brown, round
spots about 1 cm across develop on pawpaw leaves. The camtrgometimes fall out of the spots. Spots can also
appear on petioles and fruithe disease gets worse withmperatures between 2D and 27C. It can be carried on
seed or can live on old diseased plant parts for up to 2 yedrs.spores can blow in the windDn pawpaw, the disease
is not serious. The same fungus also gets anmatoes, eggplant, watermelon, melon, banana, daka,rabmant,
soya bean, cowpea and some flowering plants. It has beerdeztgausing a leaf spot on sweet pota@ontrol is not
normally required for pawpawThe disease is described in tMl Descriptions of Pathogenic Fungi No 303 and in
Holliday, P., 1980, Fungal Diseases of Tropical Crops. Caalgle p 114.

Other leaf spots due toRhyllosticta spfungus probably also cause similar spots with a hole in tinéree



Boring stems

Pawpaw insect pests

Cane weevil borer

Rhabdoscelus obscur@isduval

Curculionidae (COL)

Weevil reported damaging pawpaw

Rhinoscapha maclaylacLeay

Araecerus sp(SeeOxydereg

Anthribidae (COL)

Reported rotting fruit and dying petiole scary Oxyderes cyrtugordan

Anthribidae (COL)

Damaging fruit

Reported adults feeding on ripe pawpaw fru

Ischiopsopha bifasciat®uoy & Gaim var.

Cetoniinae (COL)

hylaHeller
Eating leaves
Cacao armyworm Tiracola plagiataWalk Noctuidae (LEP)
Leaf roller Adoxophyes melichn Tortricidae (LEP)
Sucking sap
| Amblypelta bugs | Amblypelta spp. | Coreidae (HEM)
Scales
Coconut scale Aspidiotus destructosign. Diaspididae (HEM)
White scale Pseudaulacaspis pentagofibarg.) Diaspididae (HEM)
Drepanococcus chito(Green) Coccidae HEM)
Armoured scale Aonidiella orientalis(Newstead)
Armoured scale Aspidiotus excisu§reen
Armoured scale Chrysomphalus dictyosperigiMorgan)
Armoured scale Howardia biclavis(Comstock)
Armoured scale Morganella longispingMorgan)
Soft scale Pseudaulacaspis cockere{lCooley)
White scale Pseudaulacaspis pentagofiBargioni)
Icerya seychellaruniWestwood)
Steatococcus samaraibdorrison
Soft brown scale Coccus hesperidiurhinnaeus
Soft scale Coccus longulugDouglas)
Coffee scale Saissetia coffea@NValker)
Mealy bugs
Dysmicoccus nesophililliams
Ferrisia virgata (Cockerell)
Aphids
| Potato aphid | Macrosiphum euphorbia@homas) | Aphididae (HEM)
Fruit fly

Banana fruit fly

Bactrocera musa€Try.) &
Bactrocera bryoniaéTry.)

Tephritidae(DIPT)

Fruit fly

Bactrocera neohumeralidardy

Tephritidae (DIPT)

Leaf spot
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Pineapple

Scientific name: Ananas comosus
The pineapple plant

Pineapples are small cactus like plants up to 1 metre high and with tleshkyfleaves. Tén
leaves are arranged in spirals. Some kinds have thorns along the edges of the Tdavgdant
produces suckers both near the base of the stem and also higher up the stem near thidaait
are called slips and they with the suckers are brokemdf used for planting. The main plant dies
after producing a fruit but the suckers keep growing.

The pineapple fruit grows at the top of the plant or the top of the branches.
The two main kinds of pineapples are the rough leafed variety that hassspmthe leaves

and produces a smaller but sweeter fruit. The other kind is the smooth leaf kihdspitieless
leaves and larger fruit.

Growing pineapples

The suckers and slips can be used for planting as well as the tdy dfuiit. The time to
maturity is the fastest for the suckers near the bottom of the plant and slowestthéhtop of the
fruit is planted.

Pineapples need wetlrained and fertile soil. They suit an acid soil and can develop rots in
soils where liméhas been added. The soil acidity can be between pH 3.3 and 6.0. The best range is
pH 4.5 to 5.5. They can grow in partial shade and in this situation the plants aralhomore



green. The red colouring of pineapple leaves is due to a deficiendyeafutrient nitrogen. This
shows up more quickly in plants in full sunlight.

Pineapples can be planted with 35,000 to 43,000 plants per hectare or 3 or 4 plants
square metre. If plants are spaced more widely they produce more suckers beaote more
acid where plants are closely spaced. If too many suckers are left growimglie main plant then
smaller fruit will be produced.

The growth rate for pineapples gets slower as the temperature gets less.niSapbavn in
the highlands take tiger to get ready for harvest. It takes 60 days from when the flower starts t
form until it appears. Then there are 5 months until the fruit is ready for harvidse time from
planting to harvesting ranges from 11 months up to 32 months dependingiperure. The fruit
are smaller, poorer shape and more acid where the temperatures arelddhere is less sunlight.

When the plant is sufficiently large it responds to changes such as less nuaraiéble or
less water available and starts tmguce a flower then a fruit. The number of hours of sunlight as
well as reducing temperature and reduced sunlight also help the flowertodiamin. The result of
this is that flowering and fruiting is often seasonal. This can easilyWaeged by usg a fruiting
hormone that allows fruit to be produced at times to suit the grower.

Where are pineapples grown

Pineapples need an annual average temperature between 17.2;C and 26.9;C. In Papua
Guinea this is mostly between sea level and 1800 raetitéude.

Pineapples can grow in semi arid conditions and this is because the leavesreasoshe
water. They also tend to lose only small amounts of water evaporating throughetinees. But
with plenty of water they can grow well.

The rootsare very sensitive to waterlogging. Therefore the soil must be well drainec
Pineapples do not cover the soil well so it is good to use a mulch of plant mathalp weed
control, provide some nutrients and to stop soil erosion.

Red colour due to nitrogen
deficiency
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Using pineapple fruiting hormone

Because pineapples fruit at a couple of main seasons, especially in the Ieuidgscheans
that at some times there are lots of pineapples and at other times they aedlabia. There is a
chemical available thatam be poured onto the plant and this will help fruit to form at any time of
the year. The chemical is called pineapple fruiting hormone or phyomone. When the plant is
sufficiently well grown a solution is made up and applied to the plant. Fifgpdrofhormone in
half a bucket of water (4.5 litres) for 75 plants or four drops in a fish tin of whie7 plants, is
mixed up. Then a little of this is poured into the top heart of the plant. A flower anthill then
start forming. This needs to beode to different plants each few weeks if a regular supply of
pineapples is required. After the hormone is applied it takes about 20 to 24 weeksifdof
rough leaf pineapples and -3® weeks for smooth leaf pineapples.

Pests and diseases

Diseases
Water blister Fungus Cerotocystis paradoxa
Leaf blotch Fungi Cochliobolus lunatus
and Stachylidium bicolor
and Trichobotrys pannosa
Leaf spot Fungus Asterina sp.
and Nigrospora sp.
Wilt outside leaves Fungus Pythium vexans

Water blister of pineapple is also called Base rot of pineapple is due to a fungus called
Ceratocystis paradoxaYellowish white leaf spots develop on the leaves. Suckers can develop a
base rot. Fruit can rot. The diseased parts are soft and watery and havi. aBmeedsease gets
worst at temperatures of 121;C. It also gets worse with moisture and shade. It normally gets
started where the plant is damagéethe fungus is very common in soil. It gets into plants through
wounds. Spores can be spread by wind and.rd&ruit rot. Plants can dieSugarcane, coconut,
bananas, betel nut, coffee, cacao, and maize can also be attacked by this femgesntroluse dry
healthy suckers and cure slips before planting. Don't plant pineapples and sugarcares togéth

rid of diseased plant parts, don't damage plants, leave a stalk on fruit that @anttduring dry
sunny weather, dry off tops and butts before planting and plant pineapples on mounds or well
drained soil.

Pineapple insect pests

Coccus viridugGreen) Coccidae (HEM) Soft scale
Dysmicoccus brevipd€ockerell) Pseudococcidae (HEM) Pineapple mealy bug
Kilifia acuminata(Signoret) Coccidae (HEM) Soft scale
Leptococcus metroxyReyne Pseudococcidae (HEM) Mealy bug

Locusta migratorigLinnaeus) Acrididae (ORTH) Migratory locust
Maconellicoccus hirsutugGreen) Pseudococcidae (HEM) Hibiscus mealy bug
Planococcus pacificu€ox Pseudococcidae (HEM) Mealy bug
Pseudococcus longispin(&argioni) Pseudococcidae (HEM) Mealy bug

Pulvinaria ubicola(Cockerd) Coccidae (HEM) Soft scale

Scapanes australis grossepunctaitsrnb | Dynastidae (COL) N G Rhinoceros beetle
Scapanes australis australiBoisd.) Dynastidae (COL) New Guinea Rhinoceros beetle

The mealy bugs can be controlled to some extent byidgpphe planting material in a
chemical called malathion. All chemicals have to be treated very Wlareind stored very safely
but malathion is one of the safer ones to use.



Sugarcane

Scientific name: Saccharum officinarum
Sugarcane

Most scientistxonsider that Papua New Guinea is the original home of sugarcane. Itis or
of the major centres in the world for sugarcane varieties. Several hundrediesahave been
collected and used as the basis for the sugarcane crops in most countries oflthe w

Sugarcane in subsistence is one of the commonest and most widely used of the fasd ple
of Papua New Guinea.

The preferred varieties for chewing are normally very tall growing (up o) @nd thick (5
6 cm across). These large canes are algmimant in ceremonial exchanges.

Drawing by Celia Bridle

The plant

This coarse erect grass is a rapidly growing clump forming grass. The |leagpstice stem
then bend out with leaf blades up to 1.3 m long and 10 cm wide. At the top in manyiesrée
large open flower is produced.

A very large number of varieties occur. These not only vary in their height and thicknes
but also in colour, length of internodes, toughness of the stem and in many other waysofiMiaay
stripes and colour patns on the stems are just surface changes and sometimes not really gc
guides to how different the canes really are.

287



There are also important variations between varieties in how effectitredy convert
sunlight to sugar, some varieties are bettetesuto different temperatures and others can produce
in poorer soils. Some can tolerate drought and withstand salty soils. Thissmasicular varieties
are selected for different regions of the country. Some varieties occur in mezst around the
country while other kinds are just localised in certain villages.

There are also important differences in disease and pest resistanesbefavieties.

The large number of varieties has been able to develop because in the tropicausegaar
both flower and produce seed that will grow.

Sugarcane as an industry

By far the biggest sugarcane industry in Papua New Guinea is the sugarcane people grow
and eat in villages. This is a very important industry and we should never be fmdtethinking
that sugarcane only becomes important in Papua New Guinea when people grow and process and
sell it commercially from plantations. From subsistence sugarcane at3@a$900 tons a year of
sugarcane are produced. For this, many varieties are maintaineda Raw Guinea is the home
of sugarcane and hundreds of varieties have been collected and used in breeding fof timest
sugarcane in the world. But even now in a village, one farmer may keep up to 20 or nmietéeega
of sugarcane. Some are early matgrand others later, some are soft and some hard. Some grow
very tall and some are shorter with many suckers. Each of these kinds is kepa$ons that are
important to the farmer concerned. They need soft kinds for old people with bad ltaegtkinds
for ceremonies and gift exchanges, and so on. With subsistence sugar, people Waatnsmats
produced daily, rather than large amounts produced in one season. They need differefat &inids
different seasons. Most of this sugar grown and reatevillages, is grown by intercropping with
other crops in food gardens. The methods and the pest and disease problems all workaomethe s
principles as commercial sugarcane but the way these things are organiséerendif

Growing sugarcane

Within subsistence agriculture, by far the most common method of planting sugardane is
use the top of the cane. As buds quickly develop and grow from the nodes of the cane, sections of
the cane could be used, but in gardens the canes are normally usebefeing and the tops
planted.

Plants can be ready in 20 months but often are left to grow for 2 years or longer.

Although in good soils plants can be cut back and allowed to regrow many timess tios i
normally used in Papua New Guinea.

Tall cares have supporting poles to which they are tied to prevent them falling over and
breaking.

Sugarcane can make very efficient use of sunlight and the wide spacing uded wit
intercropping in subsistence gardens probably helps its growth.

Where is sugarcae grown?

Sugarcane grows in most areas of Papua New Guinea. Sugarcane grown in the highlands
grows more slowly but is sweeter. Therefore sugarcane is a more importaof gardening and
of the diet at altitudes over 1000 m. In many highland gasdemeet potato and sugarcane are the
two main crops grown.



For most rapid growth sugarcane needs a temperature betwe@8i82 These conditions
occur on the coast. The average temperature for sugarcane needs to be &Bout 21

For sugarcane to becarsweet and store lots of sugarcane it needs to have a check to i
growth. This can be provided by cool temperatures or by drought. That is why commerci
sugarcane is being established in the Markhum Valley where there is a sedigopatiod.

Varieties differ in how they respond to drought. Some can reduce water loss while [@hers
leaves dry off and die then+establish new leaves quickly when it rains again.
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Pests and disease

Many different digases, insects and other pests like rats have been recorded damaging
sugarcane in Papua New Guinea. Often the same diseases and insects alge ddrar grasses
similar to sugarcane and damage coastal pitpit.

Sugarcane insect pests

Bugs sucking sap

Aleurodes comata

Aleurodidae (HEM)

Amblypelta cocophag@hina

Coreidae (HEM)

Green coconut bug

Amblypelta costalis szentivangrown

Coreidae (HEM)

Amblypelta gallegonisever

Coreidae (HEM)

Amblypelta lutescens papuenBis

Coreidae (HEM)

Papuan tip wt bug

Amblypelta theobromaBrown

Coreidae (HEM)

Tip wilt bug

Cicadella sp.

Cicadellidae (HEM)

Severe brown spotting of leaves

Leptocorisa acutdThunberg) Alydidae (HEM) Paddy bugs
Leptocorisa oratoriugFab.) Alydidae (HEM) Paddy bugs
Leptocorisa slomonensig\hmad Alydidae (HEM) Paddy bugs
Lophops saccharicid&irk. Lophopidae (HEM)

Machaerota humboldti Machaerotidae (HEM)

Neomaskellia bergi{Signoret) Aleyrodidae (HEM) Sugarcane white fly

Perkinsiella bicaloris

Delphacidae (HEM)

Sugarcanedafhoppers

Perkinsiella lalokensis

Delphacidae (HEM)

Sugarcane leafhoppers

Perkinsiella papuensis

Delphacidae (HEM)

Sugarcane leafhoppers

Perkinsiella rattlei

Delphacidae (HEM)

Sugarcane leafhoppers

Perkinsiella vastatriXBreddin)

Delphacidae (HEM)

Sugarcane leafhoppers

Phaenacantha spp.

Colobathristidae (HEM)

Sugarcane bug

Plautia brunneipennis Pentatomidae (HEM) Stink bugs

Aphids

Aphis gossypiGlover Aphididae (HEM) Melon aphid

Aphis saccharZehntner Aphididae (HEM) Sugarcane aphid
Ceratovacua lanigeraZehntner Aphididae (HEM) Sugarcane woolly aphid
Myzus persica&ulzer Aphididae (HEM) Green peach aphid
Rhopalosiphum maidig-itch.) Aphididae (HEM) Corn leaf aphid
Scales and mealy bugs

Aspidiotus destructo®ign. Diaspididae (HEM) Coconutscale
Diaspis rutherfordi Diaspididae (HEM)

Dysmicoccus brevipd€ockerell) Pseudococcidae (HEM) Pineapple mealy bug
Saccharicoccus sacchaiCockerell) Pseudococcidae (HEM) Sugarcane mealybug

Borers

Chilo terrenellusPag.

Pyralidae (LEP)

Sugarcandorer

Lepidiota reuleauxBrenske (Arrow) Scarabaeidae (COL) Ramu canegrub
Maliarpha separatellaRag. Pyralidae (LEP) White stem borer
Mulciber linnaeiThoms Cerambycidae (COL)

Papuana spp. Scarabaeidae (COL) Taro beetles

Rhabdoscelis obscuriBoisduval)

Curculionidae (COL)

New Guinea sugarcane weevil

Scoliophthalmus sp.

Chloropidae (DIPT)

Larvae boring into stems

Sesamia grisesceWdalker

Noctuidae (LEP)

Stem borer

Sesamia inferen@Valker)

Noctuidae (LEP)

Violet rice stem borer

Silba sp.

Lonchaidae (DIPT)

Larvae boring into stems

Trochorhopalus strangulatuSyllenhal

Curculionidae (COL)

Adults bore into stems near ground

Xyleborus perforangWollastan)

Scolytidae (COL)

Larvae and adults bored into
sugarcane stems at ground level

Eating leaves

Anomala anoguttat8urm. Rutelidae (COL)
Araecerus sp(SeeOxyderey Anthribidae (COL)
Araeocorynus sp. Anthribidae (COL)

Arrhenes dschiluPlotz.

Hesperiidae (LEP)

Moderate damage

Atractomorpha crenaticepBlanch

Acrididae (ORTH)

Slight damage

Austracris guttulosaValk

Acrididae (ORTH)

Spur throated locust

Brontispa lateralis

Chrysomelidae (COL)




Cirphus unipunctaHaw

Agrotidae (LEP)

Cutworm

Dasychira horsfieldSaunders

Lymantriidae (LEP)

Elassogaster sepsoid#galk.

Platystomididae (DIP)Y

Enoplopteron ?hieroglyphicumie Miej

Tephritidae (DIPT)

On sugarcane

Gesonula mundata sanguinoleri{aaus

Acridiidae (ORTH)

Gryllotalpa africanaPal.

Gryllotalpidae (ORTH)

African mole cricket

Heteropternis obscurell@Blanch)

Acrididae (ORTH)

Damae slight

Hypolixus ritsema&asc.

Curculionidae (COL)

Long narrow areas had been chewe
in leaves but damage was slight

Locusta migratorigLinnaeus)

Acrididae (ORTH)

Migratory locust

Melanitis constantiaCramer

Satyridae/Nymphalidae (LEP)

Larvae feedig on leaves

Mythimna loreyi(Dup.)

Noctuidae (LEP)

Rice armyworms

Mythimna separata(Walk.) Noctuidae (LEP) Rice armyworms
Opogona saccharella Hieroxestidae (LEP)

Orinaeme sp. Cerambycidae (COL)

Oryctes rhinocerogl.) Scarabaeidae (COL) Asiatic thinoceros beetle
Oxya vittigera(Blanch) Acrididae (ORTH)

Pachybrachius nervosudorv. Lygaeidae (HEM)

Patanga sp. Acrididae (ORTH) Bands of grasshoppers
Phaciocephalus sp. Derbidae (HEM) Adults fed on leaf sheaths
Phragmatiphila truncata Agrotidae(LEP)

Protaetia fusceHerbst. Scarabaeidae (COL) Mango flower beetle

Rhyparida coriacealac.

Chrysomelidae (COL)

Rhyparida morosdac.

Chrysomelidae (COL)

Spodoptera exemp{@Valker)

Noctuidae (LEP)

African armyworm

Spodoptera mauriti§Boisduval)

Noctuidae (LEP)

Paddy armyworm

Stenocatantops augustifroé/alker)

Acrididae (ORTH)

Slight damage to sugarcane foliage

Tauchiridea adust&olivar

Acrididae (ORTH)

Tettigella pasiphairk

Cicadellidae (HEM)

Valanga irregularis(Walker)

Acrididae ((RTH)

Giant grasshopper

Amblypelta bug Leptocorisa bug

Plautia Sugarcane aphid

Lophops

Peach aphid

Perkinsiella leafhopper

Corn leaf aphid

Phaeacantha

Sugarcane borer

Ramu canegrub White stem borer

NG Sugarcane weevil

Sesamia stem borer

Violet stem borer

Atractomorpha Austracris

African mole cricket
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Sugarcane diseases

Red rot leaf sheath Fungus Athelia rolfsii

Eye spot Fungus Bipolaris sacchari
Pineapple disease Fungus Ceratocystis paradoxa
Veneer blotch Fungus Deightoniella papuana
Brown stripe Fungus Dreschlera stenospila
Pokkah boeng Fungus Gibberella fujikuroi

Red rot Fungus Glomerella tucumanensis
Ring spot Fungus Leptosphaeria sacchari
Yellow spot Fungus Mycovellosiella koepkei
Downy mildew Fungus Peronosclerospora sacchari
Rind disease Fungus Phaeocytostroma sacchari
Tar spot Fungus Phyllachora sacchari

Rust, orange Fungus Puccinia kuehnii

Red leaf streak Fungus Ramulispora sacchari

Leaf scorch Fungus Stagnospora sacchari
Ramu stunt

Red dripe Bacteria Pseudomonas rubrilineans
Fiji disease Virus Sugarcane Fiji disease virus
Mosaic Virus

Brown spot of sugarcaneis caused by fungusCercospora longipe8utler. Brown spots form on the older leaves.
They are long and oval in shape 13 nby 1 mm. The spots are paler on the lower surface. There maygadea
yellow ring around the spots. They are similar to those ofoyelspot. Mycovellosiella koepkgi Presumably the
disease spreads/ wind blown sporeslt can cause moderate daneatp leaves causing them to die offome kinds of
sugarcane get less damage. To help with control gardenetddsh void taking plants that have the disease on the
leaves to their new gardens. The disease is described inNti®€scriptions of Pathognic Fungi No 418

Brown stripe sugarcane is caused by the funguBipolaris stenospilgDrechsler) Shoem. The disease spots are long
and thin. (25 mm or more long). This makes them form streakghmy do not have a shape like eye sp@&tipplaris
sacchai). When spots join large dead areas may foriitne fungus that causes the disease grows best at 28 to 32;C.
The disease gets more severe in dry weather, and when sngasaaot growing well.lt is presumed that the spores of
the fungus blow in thevind. Damage can be serious with some varieties but manyrcaiga varieties have resistance.
So it is important to use varieties that get less diseabbke disease is described in the CMI Descriptions of Plant
Pathogenic Fungi N0.306 and map 483. AlsoKrishnamurthi,M., & Koike,H.,1982, Sugarcane collectiexpedition:
Papua New Guinea,1977. Hawaiian Planters' Record 59(13323.

Downy mildew of sugarcanealso affects Coastal pitpit and is caused by the furRgr®nosclerospora sacchaiiliy.)
Shira & Hara. Long light green stripes occur on the leaf. These imaye white spots and leaves may strip into shreds.
Older stripes may turn yellow. Fine white soft down can sames$ be seen. Young leaves get attacked firBie
disease spreads when ttemperature is about 26 and there is a high relative humiditylt can spread in infected
planting material. The disease mostly attacks the plardutlin the young buds on the stem. The spores (conidia)
spread mostly in the middle of the night. Thegn blow 400 m in the wind.Growth of the sugarcane is restricted.
Plants infected early can dieA number of grass plants can be attackesugarcane, sorghum, pitpigetariaand
maize/corn.Some varieties of sugarcane get less disease. Healthyrganaterial should be used. Crops in grassland
may be more attacked. It is important to get rid of diseasamtplincluding nearby crops. Sugarcane sets can be
treated with hot water (S for 1 hour) or chemicalsThe disease is described in the CBiéscriptions of Pathogenic
Fungi No. 453. Also by Leu, L.S. & Egan, B.T., in Ricaud, C etl89, Diseases of Sugarcane. Elsevier p-107.
Eyespot of sugarcaneis caused by the funguBipolaris sacchari(Butler) Shoem. Several small rexyed spots
develop on young leaves of sugarcane. These start about 1 mmm &cross and grow to-8 mm x 512 mm across.
They have a narrow yellow area around them. Large areas fofd@adie. Sugarcanenust have moisture on the leaves
for the disease to get stad. Dew is more important than heavy rain. It is commonegtdoler months. Plants get

worse damage when they are growing very quickly. Tempegataeed to be less thaniZa The fungus spreads by
wind, and rain. It can be spread on machineBadly infected sugarcane can produce a lot less foBl@phant grass
and lemon grass can also get the diseaSeme varieties of sugarcane are more resistant so get thaseéisess. Too
much nitrogen fertiliser should not be usetihe disease is desbed inCMI Descriptions of Pathogenic Fungi No 305

& Map 349. Also by Comstock, J.C., & Steiner, G.W. in Ricaudge€al, 1989, Diseases of Sugarcane. Elsevier. p 123
129. Frohlich, Get al, 1970, Pests and Diseases of Tropical Crops. Pergamon. plags3%. and Holliday,P.,1980,
Fungus Diseases of Tropical Crops. Cambridge. p 144.

Fiji disease of sugarcands caused by Fiji Disease Virus (FDV)The sugarcane leaves become distorted and lumps
and galls develop on the undersurface of the leaves. Wdsares are growing quickly new leaves can be shorter and



stiffer and look like a fan. The plant can be stuntdthe disease occurs from the coast to the highlafide disease is
spread by a small sap sucking sugarcane leafhopper inRedtmsiella sp.. The disease can also be spread if planting
material is taken from a plant which already has the disediseannot be spread on tools like bukhives. The adult
leafhoppers move in large numbers on nights with no wind. yTémmetimes move towardghts. The number of
insects varies depending on highly favoured varieties ghstane being availablePlants can die. The disease can be
serious if varieties of cane that favour the leafhopper &ieddisease are preser@oastal or long pitpit caalso get the
disease.To control the disease healthy planting material shoulddezlas well as resistant varieties. Infected plants
should be harvested early then the remainder of the plamtoyesl. The disease is described in CMI Distribution Map
17 and by Egan, B.T., et al in Ricaud, C., et al, 1989, Diseat&sigarcane. Elsevier. p 262B0andKula, G.R., Plant
Pathology Note No 10 or Harvest 7(2) p 89

Leaf scorch of sugarcands caused by the fungustagonospora sacchalio & Ling. Very smal red spots develop on
the leaves. They gradually become long and develop a yellogvaround the edge. Finally spots can be 20cm x 1 cm

in size. The disease spreads most rapidly when temperatures aredre@@d-25iC. Wind blown rain and dew are
esential for the fungus to spreathfected canes store less sug@ome wild grasses in the sugarcane family can get
the disease. Some varieties get less disease and shouldethe The diseases is described in CMI Descriptions of
Pathogenic Fungi No. #8land by Lo, T.T. & Leu, L.S., in Ricaud, @t al, 1989, Diseases of Sugarcane. Elsevier. p
135140.

Leaf spot or ring spot of sugarcaneis caused by the funguseptosphaeria sacchani.Breda de Haan. Dark green
spots with narrow yellow edges develop teaves. These can become oval and irregular in shape anddarkn
reddish patches. The spots are more common on older leaMas.disease is probably caused by a fungus but this
fungus may start to grow after other fungi have damaged thfe [Ehe spoes of the fungus blow in the wind and are
washed by rain. They can live for an extended time on old deades. The disease is not normally serious but it may
reduce seedling growth in some varieties. Control is notmadlly required. The diseased&scribed in Abbott, E.V., in
Hughes, C.G. et al (ed)., 1964, Sugarcane diseases of thd.wtm 1 p 5358 and CMI Description of Pathogenic
Fungi No 145 and Distribution Map No 330

Orange rust of sugarcanealso affects Coastal pitpit and is caused bg fingusPuccinia kuehnii(Krug.) Butler.
Small long yellow rust spots develop on both sides of leaviEsese spots get longer and turn brown. Then an orange
brown rust pustule breaks out. The lumps occur in groups eraiver half of the leaf. (Anotér rust called common
rust (Puccinia melanocepha)as spreading to most countries of the world, probably inwhied. It suits the highlands.
18j C.) The diseasgrobably gets worse when temperatures are betwee22(@; and up to 30;C and humidity of07
90%. Cloudiness and wind help spread the disedisis. spread by wind and rainThe disease is not normally serious
but leaves may die earlySugarcane, coastal pitpit and wihccharunpitpit grasses also get the diseage@r control,

use variets with high levels of resistance. Other control is not ndyn@quired. The disease is described in CMI
Descriptions of Pathogenic Fungi No 10 and by Ryan, C.C.&rEdAT. in Ricaud, C et al, 1989, Diseases of
Sugarcane. Elsevier. p 1892.

Pineapple disease of sugarcan& caused by the funguSeratocystis paradoxéDade) Moreau. With this disease,
sugarcane setts turn red then rot. They have a smell likeappies. The disease is caused by a fungus. The fungus
normally occurs in the asexual anperfect form. Small long spores and larger curved sporepeoduced in chains.

It likes warm conditions between 2532;C such as on the coast in Papua New Guinea. When soils laramt wet the
sugarcane cuttings start to grow more slowly whichegi the disease more time to attack the plants. The fungss get
spread from the soil by rain and wind. It gets into damagedaandtalks more easily. Wind blown spores can get into
canes through rat damage etc. The fungus can last in theosajuite a long time. Sugarcane setts can rot completely
and not grow. The fungus also damages pineapples, coconuts, oil palm amahbs. Sometimes it damages betel nut
palm and other palms, soursops, sweet potato, corn and pir@s. Control is by usinghealthy planting material and
providing good growing conditions such as a warm, witined, moist soil. Diseased setts should be removed.
Cuttings can be soaked in benomyl solution (1 part in 160Gspaf water). The disease is described in CMI
Descrptions of Pathogenic Fungi No 143 & Map 142 and by Wismer, @/Bailey, R.A. in Ricaud, C.,et al, 1989,
Diseases of Sugarcane Elsevier. p145.

Pokkah Boeng of sugarcanealso affects Coastal pitpit and is caused by the fur@ilmberella fujikuroi(Savada) Ito
apud Ito & Kimura. Young sugarcane leaves go yellow near #sepand leaves are wrinkled and red areas can occur.
Stems can also be distorted’he disease gets worse in very wet weather especially whsrfdaliows a dry period.
Cane betweer8 to 7 months old and growing rapidly gets most disea3&e disease can spread from the soil or
through cut stalks or in the air. It is a fairly common but netywserious disease. Sets may not grow. When the disease
gets bad, plants can didt occurs on many grass plants including maize, rice, sugarcadepit. It causes pink ear
rot of corn and foot rot of rice.Some varieties have resistance. Sugarcane sets can bel dippenomyl fungicide.
Excessive amounts of nitrogen fertiliser shob&lavoided.The disease is described in CMI Descriptions of Pathogenic
Fungi No 22 and by Martin, J.P., et al in Ricaud et al, 1989¢B$&®s of Sugarcane. Elsevier p 15%65.

Ramu scorch of sugarcanénas an unknown causé.arge strawcoloured spots wih redbrown edges occur on leaves.
The spots have a yellow ring around them. In some varietiesplots joined to kill the leavedDamagecan be severe
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in susceptible varietiesSo for control use varieties that get less damaged by diséhsediseas is described in Egan,
B.T., New diseases appear in Papua New Guinea. BSES Bull€x86) No 16, 810.

Ramu stunt of sugarcaneis probably caused by a virus or mycoplasméhite to pale yellowgreen stripes occur on
leaves. The growth rate is reduceddaroots develop poorly. It spreads very rapidlj.causes serious loss in yield.
The disease is described in Egan, B.T. New Diseases appPapima New Guinea. BSES Bulletin (1986) No 16.@
and by Waller, J.M., Egan, B.T. & Eastwood, D., 1987, Restunt, an important new sugarcane disease in Papua New
Guinea. Tropical Pest Management 33(4),34B.

Red rot of sugarcanealso affects Coastal pitpit and is caused by the fun@lsnerella tucumanensiSpeg.)Arx &
Muller. Red areas with white flecksccur within the stems. Small red spots can occur on the leedith especially
near the midrib. The buds get damaged & a poor stand of canmeduped. Stalks need to be cut lengthwise to check
red and white patches in the stalRkamaged stems, indling borer damage, allows the disease to get started. It gets
worse in cooler areas. The fungus can spread from the soibdasrop remains. Spores can be blown by wind. It can
be spread in planting material. The fungus can only live fandnhths inthe soil. Plants grow less well and can die.
Sugarcane is less sweef he disease occurs on Saccharum and Sorghum gras$sescontrol don't plant diseased
material and get rid of diseased plants. Different vargetiave different amounts of resistan The fungus in canes for
planting can be killed with hot air treatment. It is importan rotate sugarcane crops. The disease is describ€in
Descriptions of Pathogenic Fungi No 133 & Map 186 and by Sig& Singh, R.P., in Ricaud, C.et al, 89, Diseases

of Sugarcane. Elsevier. p 1482

Red stripe of sugarcanes caused by bacterRseudomonas rubrilinear(teeet al) Stapp. It can cause leaf stripe and
top rot. The leaf stripe has long narrow, uniform, dagkl stripes. They may start asatery-green stripes but become
red. The disease is more commonly on young leadegets worse with high humidity. It is worse in cool places.
spreads with wind blown rain. The bacteria ooze onto theaserdf leaf spots during moist warm weath&his can
wash down plants or splash between plants. It is rarely tittesd by cane knives. It can lie in the soil for a month and
on old dead plants for up to 7 month# can cause the top of plants to rolt can also occur on sorghum grasses a
maize. Forcontrol, use resistant varieties. Changing the plantingsiaan reduce top rot of seedlings in some areas.
The disease is described in CMI Descriptions of Pathogenittdria No 127 and Distribution Map 39. Also by
Haywood, A.C. in FahyP.C. & Persley, G.J. (eds), 1983, Plant Bacterial Diseasdé3iagnostic Guide. Academic. p
124127, And by Martin, J.P. & Wismer, C.A., in Ricaud, C et al, 998iseases of Sugarcane. Elsevier. pod1

Rind disease of sugarcanesi caused by a funguBhaeocytostroma saccha(Ell.& Ev.) B Sutton. Leaves may turn
yellow early due to the fungus on the leaf sheaths. Blackssfiat pimples (pustules) on the stalks can give off black,
coiled, hair like masses of spores under moist conditiofnse diseasgets worse where there is low temperatures, high
salinity, poor drainage, and mechanical damage to canddotipg. The small fungal spores blow in the wind or rain.
It gets on seed cuttings and reduces their germination. nisesiously affect ovemature cane causing the stalks to rot.
It occurs on plants in the sugarcane gro§mme varieties of sugarcane get worse damage. Harvestghecame when

it is mature especially if it has suffered injury to the stalkThe disease is described in ti@MI Description of
Pathogenic Fungi No 87 and Distribution Map 255

Sugarcane mosaigs also called yellow stripe disease and is caused by thercaiga mosaic virus. A pattern of light
green and dark green areas, develop on the leaves. The pake @ be most easily seen in young rapidly growing
leaves. Sometimes these are just yellowish stripes but iteer be large yellowish patches. The pale areas can also be
on the leaf sheath and the cane stallhe virus can be spread by aphids (eg corn &#fidRhopalosiphum maidisand
sugarcane aphiflLongiunguis sacchari)lt can also be spread mechanically with things like bush &sivit can spread
from infected planting material. The damage can be serious with kinds of sugarcane that gealiteese easily.
Sometimes plants can recover from the disedsalso occurs in maize, sorghum and on many other grasSestrol is

by using disease free planting material and kinds of sugertiaat get the disease lesEhe disease is described in the
CMI Distribution Map 330 and by Koike, H.& Gillaspie, A.G., iRicaud, C et al, 1989, Diseases of Sugarcane.
Elsevier. p 301314.

Tar spot of sugarcanealso affects Coastal pitpit and is caused by the furigjugdlachora saccharP.Henn. Black tar

like spos occur on the leavesThe disease probably spreads by wind and rain spreadingsiam infected crop
debris. Leaves can dry up in serious cases. It is not normally seri@iggarcane, coastal pitpit, sorghum, and other
Sorghumand Saccharungrasseslso get the diseaseNo control is normally requiredThe disease is described in the
CMI Descriptions of Pathogenic Fungi No 588 and by Hollidd.,1980, Fungus Diseases of Tropical Crops.
Cambridge. p 330.

Veneer blotch of sugarcane o affects Costal pitpit and is caused by a fungDightoniella papuan®.Shaw The
disease causes a distinct pattern on the upper surface lfabes. It begins as a small oval leaf spot, light green with a
red border. New long spots develop on either side efdhiginal spot forming a long patterned leaf sp&ugarcane,
long pitpit and other sugarcane type grasses get the diseEse disease is described biolliday,P., 1980, Fungus
Diseases of Tropical Crops. Cambridge. p 1124 and Shaw,I®%E9, PNG AgJ. 11(1956):77

Yellow spot of sugarcanealso affects Coastal pitpit and is caused by a fungus cdlilgdovellosiella koepkei
(Kruger)Deighton. Different races of the fungus occur whineans vertical resistance introduced by plant breeders
can break down On the young leaves of sugarcane and coastal pitpit smadlwelinpoint spots appear. These spots



later join and become irregular in shap&he disease gets worse during wet, humid weather and highetertures
(28iC). Humidities over 80% are pob$y necessary.The spores (conidia) are washed off leaves. Although it do¢s
spread on sets where pieces of the stalk are used it probablgpread on tops as used in Papua New Guirgee
leaves of sugarcane and pitpit die earlBome varieties gt less of the disease (Traditional varieties are less dadhag
than hybrids.) The disease is described in the CMI Descriptions of Pathiecgeangi No 417 & Map 341 and by
Holliday, P, 1980, Fungus Diseases of Tropical Crops. Cagbr p 71; Martin, J.Pet al , 1961, Sugarcane Diseases of
the World. Vol 1. Elsevier. p 357ff and by Ricaud, C.& Autray,).C. in Ricaud, C et al,1989, Diseases of Sugarcane.
Elsevier. p 231241.

Sugarcane leaf spots

Nitrogen deficiency of sugarcane
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TON

Scientific name:Pometia pinnata
Names

The tree that is called Ton (or Taun) in Tok Pisin was first described in I¥7éhe
botanists J.R. & G Forster. They gave it the scientific nd&oenetia pinnata.The name&ometia
comes from a Latin word "pomum" which means fruit or apple. Theeotbart of the name,
pinnata, describes the way the leaflets grow opposite each other along a stalk. In naplg'pe
minds, these two things are typical of the treéeaflets drooping from long stalks and a very
enjoyable fruit.

Ton trees can vary a lot, and different forms or types of the tree have beaibddscSome
types do not have edible fruit. Two main types are called:

Pometia pinnatalR & G Forster formginnata
and Pometia pinnatalR & G Forster forma@aomentosa.

In some books these were described as two different species. They are iarihéaphily
called Sapindaceae.




The tree

A ton tree can grow into quite a large tree up to 40 metres high. At the base oééhnére
are often large buttsses and the bark is a bright orange brown colour and rough and scaly. TI
young leaves and twigs of the tree are bright red.

The lowest pair of leaflets are small and clasp the stem like stipulégre are often 81
pairs of leaflets along a stallnd the leaflets at the centre are often the largest.

The flowers are produced in clusters on stalks that are up to 50 cm long and groth@ear
ends of the branches. The flowers are small and yellowish green and do not haeeriny s

Several varietig of ton occur, but the main part that varies is the colour of the fruit. Young
fruit are green, but as they get ripe the colour can change to green, yellow, red orgepplading
on the variety. They all taste much the same.

The fruit

In Papua NewGuinea in coastal areas and on the islands this is one of the most popul
fruits. The fruit is a bit like a rambutan, or a litchi, two fruits that &etter known from Malaysia
and China. The edible part is a white shiny layer around the seed. Stserdll this layer the aril.
When a ton fruit is ripe, the skin peels off very easily, just like peeling a mamda

Where do the trees grow?

Ton trees only grow in SE Asia. The trees occur in Sri Lanka, Malaysia, Indones
Philippines, Papua New Guga and some Pacific Islands.

The tomentosaype does not have fruit that can be eaten or if it is eaten it is much les
attractive. It tends to grow on hill slopes and ridges between an altitude ofr2D0200 metres. It
is normally in welldrained psitions. The type that has edible fruit is more commonly in the
lowland rainforest, on riverbanks and in poorly drained places. It is this seggadthat is an
important food plant.

Fruit production

Ton fruit are produced seasonally. The seasaoresr Christmas, (December/January) and it
tends to be short and a very distinct season with few trees bearing eartg.oiSametimes there is
a minor season in miglear about June and July. These fruit are not as sweet. The season does
exactly concide in different provinces of the country, and it can be a month or two later win Ne
Ireland. As well, trees do not fruit equally well each year. On Manus Islamdtrees only produce
a lot of fruit every few years. These good seasons then becames tof great excitement and
happiness. (Yen, in his study of this tree in the Solomon Islands said that fléevered later in
the year often did not set fruit. It appears that some fruit setting problem gcatnich needs
study.)

Growing ton

Ton ae planted from seed. Also self sown seedling are transplanted and sos@does
wild in the bush. The seeds are probably spread around by fruit eating bats. It pradiedgdyabout
5 years from planting until the trees bear fruit.

In the Solomon I€lnds, and in Malaysia, ton seeds are eaten after they are roastedn Also

the Solomons, ton leaves are chewed with lime. Itis not known if either of thastigas occurs in
Papua New Guinea. The actual seeds have been reported as poisonous vetmetrit.
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Watermelon

Scientific name: Citrullus lanatus
The plant

The watermelon plant is a climbing pumpkin family plant. The leaves and vinekaang
and it has tendrils enabling it to cling onto things. The leaves are up to 20 cm hahgawve 3o
seven lobes. The flowers are yellow and about 2 cm across. There are malarehe fiewers.
The fruit vary in shape from round to oval and from green skinned to kinds streakied/avious
shades of green. The flesh is red or yellow. There #ekbflattened seeds in amongst the flesh.
Because the plants crepsllinate considerable variation exists between the plants.

Growing watermelons

It suits dry areas or can be grown in the dry season in other placesgribwn on the coast
and up to about 1000 metres altitude. It suits sandy soils and is commonly seeroasdigril on
the sandy soils around Port Moresby. It must have a-dmined soil. It requires a high
temperature for best production. The segdeminate best where temperatures are between 24 and
30 iC. Fruit ready for harvest can be produced in 3 months from planting. Seed willfae@
years if carefully stored, dry.

Seed is sown 1 cm deep and with plants about 1 to 1.5 metres apaditg8eminate within a
week. If large fruit are desired they fruit should be thinned out to 2 or 3 per plaig.nbt easy to
tell when fruit are ripe but looking at the tendril near the fruit to see if it hdted; watching a



slight colour change fim white to yellow where the fruit rests on the ground and tapping the fruit
for a dull sound all give some indication. The fruit can be stored for 2 or 3 weeksanlglace.

The flesh of the fruit is sweet and watery and provides a refreshing subshiitua drink.
The seeds are eaten raw or cooked. Small unripe watermelons can also be cakegetable.

Pests and disease

Watermelon diseases

Leaf spot Fungus Cercospora citrullina

Leaf spot Fungus Colletotrichum lagenarium
and Leptosphaeruiia trifolii

Black rot Fungus Mycosphaerella melonis

Powdery mildew Fungus Oidium sp.

Damping off Fungus Pythium irregulare

Mosaic Probably virus

Root knot Nematode Meloidogyne incognita

Watermelon insect pests

Tiracola plagiataWalk Noctuidae (LEP) Cacao armyworm
Dacus cucurbita€Coq Tephritidae (DIPT) Melon fruit fly
Planococcus pacificu€ox Pseudococcidae (HEM)

Wrapping the fruit with paper while growing can help reduce fruit fly damage.
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Nuts

Aila 302
Breadfruit family Breadfruit 305
Jackfruit 310
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Pandanus antaresensis 341
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Scientific name:Inocarpus fagifer
What is an aila tree like?

An aila or Tahitian chestnustia large tree 20 metres or more tall and with buttresses at the
base of the trunk. The bark is dark grey and gives a red sap when cut. The branches droop

downwards.

The leaves are long (20 cm), leathery, shiny and feather veined. The leaveshaave s
stalks and are one after the other (alternate) along the branch. Young leavesare pi

The flowers of aila are not obvious. They are pale yellow and hang loosely on the twigs
from the angles where leaves join. They have 5 narretalp joined in a tube. The flowers smell
sweetly.

The fruit is irregular or kidney shaped and has one seed inside. The outside of the pod is
thick and leathery with a lumpy surface. It can b&@cm across and 3 cm thick. The ripeifris
yellow.

The fleshy layer around the seed is eaten.



Where do aila nut trees grow?

Aila nut trees grow near sea level. Often they are very close to the waterf They are
common on some of the off shore islands.

They can grow in swampy grod and are common in some river estuaries.

Trees can probably grow from sea level up to about 300 m altitude. They do better whe
there is no distinct dry season.

Aila nut trees do not only occur in Papua New Guinea but occur in some other South E:
Asian and Pacific countries as well. The map shows places where theotrees naturally or
commonly.

Map from Balgooy Pacific Plant areas

The countries include Malaysia, Indonesia and Pacific islands such as Fijij diad Samoa
as well as Papua New Guinea.

Growing Aila nuts

Aila nut trees often grow sedown. The fruits are distributed by bats and other animals,
although the seeds float easily as well.

Trees can be grown from seed. Trees can commence producing fruit about 8 years a
planting. Itis al® possible to grow trees from cuttings.

Aila nuts are produced seasonally. The season is about the beginning of the year probe
from January to May.
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Scales and mealy bugs

Insect pests of Tahitian chestnut

Ischnaspis longirostrigSignoret) Diaspidicae (HEM) Black thread scale
Lepidosaphes rubrovittat&ockerell | Diaspididae (HEM)

Parlatoria crotonisDouglas Diaspididae (HEM)

Pinnaspis aspidistraéSignoret) Diaspididae (HEM)

Pinnaspis bux{Bouche) Diaspididae (HEM)

Pinnaspis strachaniCooley) Diaspididae (HEM)

Icerya seychellaruniWestwood) Margarodidae (HEM)

Ceroplastes rubenBlaskell Coccidae (HEM) Pink wax scale
Coccus longulugDouglas) Coccidae (HEM)

Coccus viridugGreen) Coccidae (HEM) Green scale
Neoplatyolecanium sp. Coccicae (HEM)

Dysmiccocus brevipd€ockerell) Pseudococcidae (HEM) Pineapple mealybug
Maculicoccus malaitensi@ockerell) | Pseudococcidae (HEM)

Planococcus pacificu€ox Pseudococcidae (HEM)

Aila nuts as food

The nuts are usually roasted althoughytban be boiled.

Soaked nuts can be grated, mixed with coconut milk and roasted in banana leaves.

Seeds can be stored by partly fermenting them in pits in the ground.

Nuts can be stored for a considerable time but once shelled or cooked will oqyakseort

time.

The wood of the tree is good for firewood.

Food value per 100 g edible portion:

Edible portion Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % ug mg mg mg
Nut 43.0 1008 4.5 0 2




The breadfruit family

Breadfruit
Artocarpus altilis

Jackfruit
Artocarpus heterophyllus

Pakal
Parartocarpus venenosa

Also Artocarpus vrieseanus
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Breadfruit

Tok Pisin: Kapiak Scientific name: Artocarpus altilis

The breadfruit tree

The breadfruit tee is a large tree often up to 15 or 20 metres tall. It has large, rough leaves
that vary in how much they are divided around the edge. It produces male and feavedesfl
separately but near each other on the same tree. It has a white sticky s&paktsaout from
damaged parts of the bark.

Where is breadfruit grown?

The breadfruit tree is grown not only in Papua New Guinea but also in a number of other
Pacific Island countries. It has also been taken to a number of othertries such as the West
Indies. There is a famous story about one of the early explorers who tried to tdkpl@ad of
breadfruit trees to the West Indies. All the men on the boat refused tthsaghip any further so
the crew were put off the lad on a small Pacific Island called Pitcairn.

But the breadfruit that is most common in the Western regions of Papua New Guinea is
fairly different from the breadfruit that is grown on the coast and islands anathar Pacific
countries. This is becaugbe people in these places have picked out breadfruit that are full of
seeds. lItis these seeds that are eaten.

A breadfruit in the Western areas of Papua New Guinea looks fairly differemt the
breadfruit that coastal people know. This breadfrus fa lot of soft pointed spines all over the
fruit. The breadfruits on the New Guinea islands have fruit with small roundegduaii over
them.



Breadfruit can be seen growing up to about 1200 metres altitude above sea lewehott |
common at 1200 metres but becomes fairly common at places lower down.

Breadfruit seeds

A breadfruit seed weighs about 5 grams and is
about 3 or 4 centimetres across.

A seed looks like this
drawing

Growing breadfruit

Most of the seeded breadfruit is grown from seed. The seeds are ofterowely birds
and bats. These trees just come up naturally. Trees are also planted by grebglame trees are
transplanted from where the seeds grew naturally. Normally seeds should bedfi@sh before
they have dried out.

People have several different named varieties of their seeded breadfruise $bem to
continue to produce a similar variety of tree even when grown from seed.

Breadfruit can be grown from root cuttings and this method could be used if it wer
important to maintain a good kind of tree. This is the method used for the seggiess t
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Pest and diseases

Breadfruit insect pests

A shoot growing
from a root of a
seedless breadfruit

Abgrallaspis cyanophyl{Signoret) Diaspididae (HEM)

Aonidiella aurantii(Maskell) Diaspididae (HEM) Yellow scale
Aspidiotus destructogign. Diaspididae (HEM) Coconut scale
Ceroplastes rubenBlaskell Coccidae (HEM) Pink wax scale
Chrysomphalus aonidufinnaeus) | Diaspididae (HEM) Florida red scale
Coccus hesperidiuthinnaeus Coccidae (HEM) Soft brown scale
Coccus longulu¢Douglas) Coccidae (HEM)

Bactrocera umbrosuf-.)

Tephritidae (DIPT)

Fruit fly

Dysmiccocus brevipd€ockerell)

Pseudococcidae (HEM)

Pineapple mealybug

Dysmicoccus nesophiliWilliams Pseudococcidae (HEM)

Ferrisia virgata (Cockerell) Pseudococcidae (HEM)

Hemiberlesia palmaéCockerell) Diaspididae (HEM)

Icerya seychellaruniwestwood) Margarodidae (HEM)

Kilifia acuminata(Signoret) Coccidae (HEM)

Maconellicoccus hirsutu@reen) Pseudococcidae (HEM) Hibiscus mealy bug
Milviscutulus mangiferaéGreen) Coccidae (HEM)

Mutabilicoccus vanheurrniReyne) Pseudococcidae (HEM)

Parasaissetia nigrgNietner) Coccidae (HEM) Nigra scale
Pinnaspis strachaniCooley) Diaspididae (HEM)

Planococcus pacificu€ox

Pseudococcidae (EM)

Pseudococcus longispindgrgioni

Pseudococcidae (HEM)

Longtailed mealybug

Pseudaulacaspis pentagofibarg.) Diaspididae (HEM) White scale
Saissetia coffea@Valker) Coccidae (HEM) Coffee scale
Telostylinus sp Neriidae (DIPT)
Xyleborus spp. Scoltidae (COL.) Island pinhole borer
Breadfruit diseases
Leaf spot Fungus Pseudocercospora artocarpi
Rust Fungus Uredo artocarpi
Rust Leaf spot




Leaf shapes vary considerably

Male flowers have a sweet smell and are burnt to keep mosquitoesvay

Breadfruit as food

The young leaves and the male flowers can be eaten after cooking.

The seeds are cooked by roasting or boiling then eaten.

Seedless fruit are cooked and eaten.

Food value of 100 g edible portion:

Edible portion Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % Koy mg mg mg

Fruit 74.4 506 15 4 25 0.4 0.2

Leaves

Flowers

Seed 56.5 799 7.4 26 6.6 3.7 0.9
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Jackfruit

Scientific name: Artocarpus heterophyllus
What is a jackfruit like?

The jackfruit tree is a large evergreen tree in the breadfruit familyeJoan be up to 20 m
high.

The leaves are entire and leathery.

Flowers occur on spikes on stalks from the trunk or main branches. Some stalks waly ha
male flowers, others onligave female flowers while some have both male and female spikes.

The fruit are very large and hang from the trunk and the main branches. Fruit &hde
long and weigh up to 30 kg in weight. They have spikes or prickles all over the surfdeefatit.
Fruit are long and green. The flesh inside is yellow. The seeds are large and obtbragslimy
membrane over it and a brown skin.

The trees have a thick milky sap. Leaves can be 22 cm long.

Names

The scientifc name isArtocarpus heterophyllusTwo other scientific names have also been
used. These ardrtocarpus integrifoliaand Artocarpus integra. These names are no longer
correct.



Where do jackfruit grow?

Jackfruit are less tropical than breadfruit acah be grown in cooler places. They will
probably grow up to 2000 metres or more altitude. A warm wet climate is best.sdiheeeds to
be well drained but otherwise a variety of soils will produce good jackfruit.

How do you grow jackfruit?

Often jackfruit are grown from seeds. Seeds need to be fresh or they won't grow. See
grow more quickly if they are soaked in water for 24 hours. Seeds germinate in abaek3 and
need to be sown where the tree is to be grown as seedlings do not traesgdiyt This is because
the seedlings have a long delicate taproot.

Trees need to be spaced 12 to 14 metres apart.

Jackfruit trees grow quickly. A tree starts producing fruit about 4 to 6 years @ifiating.
Fruit take about 100 to 120 days fromhen the flower is pollinated until a fully mature fruit is
developed but can take another 4 months to ripen. Fruit are available most of theoyedr r
although the main season is October to May. Often trees have larger cropseveng year.
Jackfruit as food

The flesh between the seeds of the fruit is edible. The seeds can also haféat¢hey are
cooked. The young flower clusters can be eaten and the young fruit can be used in soupuitThe
has a strong smell when ripe.

Food value in 100g edible portion:

Edible portion Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % ug mg mg mg

Fruit raw 74.5 395 1.5 30 6.7 0.6 0.4

Seed hoiled 57.6 600 5.6 60 10 0.8

Fruit + seed 85.8 1.6 13 0.1

Leaves 75.5 300 5 170

Flowers

Pests and diseases
Jackfruit diseases

Pink Disease Fungus Phanerochaete salmonicolor
Leaf spot Fungus Colletotrichum sp.
Insect pests
Parastasia guttulatdairmaire Scarabaeidae (COL) Adult reported boring tunnels into fruit
Chrysomphalus dictyospeii (Morgan) | Diaspididae (HEM)
Hemiberlesia lataniag¢Signoret) Diaspididae (HEM)
Hemiberlesia palmaéCockerell) Diaspididae (HEM)
Pinnaspis bux{Bouche) Diaspididae (HEM)
Unaspis citri(Comstock) Diaspididae (HEM) White louse scale
Icerya seychiarum (Westwood) Margarodidae (HEM)
Anthococcus kerevatadilliams Coccidae (HEM)
Ceroplastes rubenilaskell Coccidae (HEM) Pink wax scale
Coccus longulugDouglas) Coccidae (HEM)
Milviscutulus mangiferaéGreen) Coccidae (HEM)
Parasaissetia niga (Nietner) Coccidae (HEM) Nigra scale
Planococcus pacificu€ox Pseudococcidae (HEM)
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Pakal

Scientific name:Parartocarpus venenosus
What is the plant like?

This is quite a large tree up to 25 metres or more tall. It has milky sap inkidgein the
breadfruit family.

The leaves of the tree are entire on outline and they are arranged on a spiral theatem.




The leaves are shiny on both surfaces. The veins are raised under the leahkada
top. The leaf is lighter green underneath.

The leaf looks like this

The fruit is large and can be 14 cm to 24 cm across. It has an irregular shapdruit is
brown and slightly rough on the outside and with yellow flesh inside. There are gfete karge
sedls inside. The seeds are something like breadfruit. The seeds have a yellow laydreonve
and are white inside.

A seed

The fruit hangs from the branches similarly to breadfruit. As the fruit get hpg give off
as strong sweet smell. This pslpeople find the fruit in the bush.

How are pakal trees grown?
Often pakal trees just grow wild in the bush. Flying foxes eat the fruit and thesad the

seeds around. Small trees are sometimes transplanted nearer to houses.
Where do pakal trees grav?

Pakal trees can grow from sea level up to about 1000 metres above sea levey. thiegtl
are near the sea and are more common on islands.

In Papua New Guinea they mostly occur along the North Coast and on islands off the coas

Where did the name cane from?

Pakal is a Tok Ples name from one of thé& ok ples names
languages of Manus. It also has other Tok Ples namesWogeo Is Salang
other areas of PNG,ub doesn't have a common Tok Pis|rviadang Yang
name. Manus Pakal
The scientific name idarartocarpus venenosus New Ireland, Kalau Situ
The word parartocarpus means near or related to [fR@w Ireland, Lamekot | Livu
breadfruit group of plants. Pakal or parartocarpus i$@gpaul Lapua

fruit tree like breadfruit or Kapiak.

How are pakal usel?

The yellow flesh inside the pakal fruit is eaten cooked. The flesh of the wieiiy dry and
therefore it is necessary to have a drink of water afterwards.

The seeds are poisonous at least when they are unripe. In some places theesseedied
and eaten, but only after they have been soaked in seawater for a few days.
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Candlenut

Scientific name: Aleurites moluccana
The candlenut tree

The tree is a large evergreen tree that can grow up to 40 metres tall and bawd which
is one metrehrough at the base. The bark is rough. The trees can be identified at a distahee by t
pale green colour of the leaves.

The leaves, leaf stalks and flowers are all covered with short soft hairs.leaves are large
and can be round, triangular bave several lobes. Leaves of young trees are often a different
shape from mature leaves on older trees. Two distinct brown glands occur whdeafti@ade
joins the stalk. The leaf stalk is long.

The flowers are small and white and in large groapsthe ends of branches. Male and
female flowers are separate but on the same tree. The female flowera #re end surrounded by
small male flowers.

The fruit are 4 to 5 cm across and green with one or two seeds inside. They dperot
naturally b release the seeds.

The seeds or nuts are in a very hard shell. As well, the kernels do not easilyfi@aTieom
the shell and often they must be dug out. The outside of the shell is rough.




How do you grow candlenuts?

Candlenut seeds have a very hard shell. If the seeds are just planted it mayaake m
months for this hard shell to break down and the seed to start growing. So a speyialf
preparing the seeds is required. A single layer of seeds is put omdbhady Then some dry kunai
grass is spread over the top. The kunai grass is burnt and then while the seedkleketkgy are
dropped into cold water. This cracks the shells so that when the seeds arel pleaytevill grow
more quickly.

Often cantenut trees are just sefiown, growing in the bush where the seeds fell. These
small trees can be transplanted to a more suitable place if needed.

Where do candlenuts grow?

Candlenuts grow better in a drier climate. In Papua New Guinea they arecquit@on in
areas like the Eastern Highlands, Bulolo and in the Western Province. Téeyost commonly on
well-drained sandy soils.

The trees can be grown from sea level up to about 2000 metres altitude, but are mu
common in the lowlands.

Candlenutitees are common in Pacific Islands Countries, Papua New Guinea, Indonesia ¢
Malaysia and as far as India. They have also been taken to other countries.

Candlenuts as food

The raw kernels of candlenut are poisonous. They are a strong purgativere Befiing
they must be well cooked.

Mostly the nuts are roasted in the fire until the shell is blackened and half khemt,the
kernels are taken out by cracking the shells.

The nuts should probably only be eaten in moderate amounts.
Because the kernghre high in oil, they can be burnt as candles. Also the black soot from the buri
seeds is used as a black paint for faces.

Food value:

When the seeds are dry they are high in both energy and protein. A 100 g samplasontai

Edible portion Moistur e Energy Protein ProVit A Provit C Iron Zinc
% KJ % ug mg mg mg

Kernel 24.4 2426 7.8 2.7 2.7

Kernel treated 12.8 1400 0.5

Kernel cooked 1.4 2836 20.6 22.6 3.2

Pests and disease
A leaf spot probably due to a fungus can be seen on candleruteaees.

Insect pests

Chrysomphalus aonidufi.innaeus) | Diaspididae (HEM) Florida red scale
Hemiberlesia latania€¢Signoret) Diaspididae (HEM)

Hemiberlesia palmaéCockerell) Diaspididae (HEM)

Pinnaspis strachaniCooley) Diaspididae (HEM)

Coccus dbngulus(Douglas) Coccidae (HEM)

Eucalymnatus tessellatySignoret) Coccidae (HEM)

Dysmicoccus nesophilWilliams Coccidae (HEM)

Planococcus pacificu€ox Coccidae (HEM)
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Castanopsis chestnuts

Tok Pisin: no name Scientific name: Castanopsis acuminatissima

Tok Ples names:

Huli Pai Mendi Pe Foi Bai

Wiru Ka wongo Pole Pai

The Castanopsis chestnut tree

This tree grows up to 40 metres tall and it can have a trunk 1 metre througk aate.
Most trees have several suckers growing from their base and the roots of tledrelese to the
surface.

The male and female flowers occur separately but they both occur on the one tree.

The tree has flushes of growth with new leaves having a slightly reddish colour.

The nut has a spiky type of covering around it and as it ripens this peels back and the nut
falls. The nut is pointed, brown and slightly hairy. It is about 1.5 cm long and has tge la
"seeds" inside.




Where do these chestnut trees grow?

They grow hroughout Papua New Guinea. The most common place is between 1100 a
2300 metres above sea level but they can occur down to 500 metres in many places aintha
sea level in the South Coast of New Britain. Some people have suggested thatawvegogm as
far as the afternoon clouds commonly come down.

Often these chestnut trees are more common on the boundary between the geassidred
forest. They form a thick covering of leaves that stops many smaller plaats growing
underneath. As wellnhey commonly grow in groups or clumps made up only of chestnut trees
From aeroplanes, these Castanopsis forests can be picked out because they héwnetigedis
yellowish brown colour. Under the trees there is usually a thick layer ofrfédlaves.

Growing Castanopsis chestnuts

The seeds grow easily. Sedbwn plants can often be found under large trees. These can k
transplanted to where you want to grow a tree. Or you can set up your own nurserynbngla
some seeds and then transplanting tivdmen they are big enough.

Although suckers are common near the base of trees they do not grow easily.
The chestnuts
A nut is quite small. One nut weighs about 1 gm and the

edible seed inside weighs about 0.5 g.

Small numbers of the nuts are eaten tawnchildren.

Mostly the nuts are cooked and eaten. If small amounts are available they k@ inoa
container. If large quantities are available they are mumued. Cooked thelikasiee.

Cases have been reported of mouth ulcers and anaemigafiple have eaten a lot of raw
nuts. It is therefore safest to cook them.

Pigs like the nuts very much and in some areas such as Pangia people take their aigs out
tie them up under the trees in the bush during the nut season.

The tree as timber

Foresters call the tree Papua New Guinea oak because it is in the odk dachithe timber
looks like oak. Itis a very valuable timber. The timber is hard and posts last ailneg People
like it for house posts. The bark is used fwalls, for insulation.
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Coconut

The coconut palm

The coconut palm is one of the most familiar plants in the coastal regions of Papua New
Guinea and the tropics. A common saying is that coconuts will not grow if they are owghifadi
the sea, but thewill grow reasonably well up to about 300 metres altitude.

The palm grows up to 30 metres tall and is normally unbranched. The trunk often curves
towards the sunlight. They do not do well in shady and overcast areas. Coconuts in Souther
Bougainvilleyield only very poorly because it is wet and cloudy. But coconuts also do not do well
in areas with a long dry season unless they have underground water.

Coconuts need a moist atmosphere and a moderate temperature betywean@ 32;C and
a loose weldrained soil. These conditions are normally met near the coast. Coconuts do not
require a salty soil but can tolerate some salt.

The flower stalk grows from the axil of the leaves and has both male and feroalerf
sepaately on the stalk. There are 20 to 40 female flowers near the base of eaci larad 200 to
300 male flowers on the upper parts of each branch. Because the male flowetheihgobllen
before the female flowers are open, plants are normally guoliimated. Wind and insects spread
the pollen between palms. About 6 nuts mature on each flower stalk so thkh gpaluces 60 to
70 fruit each year. The green skin becomes yellow as the fruit ripen.

When the coconut is mature it is about 30 cm acars$ weighs about 2 kg. The nut inside is
about 1015 cm across and weighs 1.5 kg. The centre of the nut contains about 0.5 litres of sap
called the coconut water. This is sweet and slightly aerated and makeg r@freshing drink. The



white layer arond the seed inside the nut grows and hardens and as a nut germinates an "ap|
forms inside. These can both be eaten. The dried white layer is copra thatage@naried and
sold.

Planting coconuts

It takes about 4 months for the stdo appear. Young coconut seedlings go on feeding from
the nut for a few months during their early growth. The trees need to be plantediimg glace.
They can be put in a nursery and transplanted after 6 to 12 months. Early sprowtsngormaly
make the best plants.

Palms start producing nuts after about 6 to 7 years although the dwarf kinds produee ear
as do some of the newer varieties.
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Pest and disease

Coconut diseases

Sooty mould Fungi Capnodium sp
Chaetothyrium sp
Meliola sp
Stem bleeding Fungus Ceratocystis paradoxa
Black leaf mould Fungi Clasterosporium cocoicola
and Sporidesmium macrurum
White thread blight Fungus Corticium penicillatum
Leaf spots Fungi Bipolaris incurvata
and Pestalotopsis palmarum
Pseudoepicoccum cocos
Root rot Fungus Ganoderma lucidum
and Rigidoporus microporus
Brown root rot Fungus Phellinus noxius
Bud rot Fungus Phytophthora palmivora

Basal stem rot coconut (Also called Butt rot and Ganoderma wi)

It is due to a fungussanoderma lucidum.When coconuts get this disease the new fronds fail to operttengalm
looks wilted and paler green. The older fronds then wilt aigdficom the tips. At the base of the palm dead spots occur
with dead roots. Near thdead spot there is a bright yellow zone. The white funga&latis are visible. Bracket fungal
bodies develop. The top of these has zones and a shiny appearbinderneath is soffThe disease gets worse in dry
weather because this allows the widlito get worse. Poor drainage, heavy weed growth and poofesblity possibly
help a little in the disease attacRhe fungus is common on rotting trees. It can attack old catetumps. When new
palms are planted near these the fungus spreadthgiaoots. Often the new palm does not show damage fat5L0
years. This type of fungus is common in forests on old rotting tre@dfected palms can die in 612 months. It can
also affect oil palm and other rotting tree stumps.

Control is by gettingid of all likely infected stumps before fglanting old plantations.

Brown root rot of coconut. This is due to the funguBhellinus noxius.When coconuts get this disease, dead spots
develop on the trunk. The trunk collapses. Sometimes beafdseoccurs the leaves may turn yellow, wilt and hang
down. The spots on the trunk are dark brown with dark browregott mostly attacks palms over 10 years old. Palms
in poor soil conditions especially low potassium get theed®e more. The disease spready the fungal spores
blowing in the wind. The disease takes 1 to 3 years before dlfra 5 killed. It also attacks oil palm. It can attack
avocado, cacao, coffee, rubber, kapok, mandarin, mangostembutan and other trees.

Control is by cutting otispots that need to be found early and then cut out. The aemsne then be treated with coal
tar. Dead palms should be removed.

Bud rot coconut is due to the funguBhytophthora palmivorgButler) Butler

With this disease spots develop especiallyymung nuts and at the stalk endt occurs in warm areas with a high
rainfall. The fungus often occurs around the roots of coconuts and mead from here. The disease mostly starts
following damage to the young nutsNuts fall off early. The fung also attacks cacao (Black pod), rubber (black
stripe), pawpaw (fruit rot) and over 135 other plants.

Drechslera leaf spot of coconutis due to the fungusipolaris incurvataof which the asexual form i®rechslera
incurvata. With this disease small spotlevelop on young coconuts. The spots are oval and browndbdaiger and
turn pale in the centre. The edges of the leaves can beconde tepgets worse when young coconuts are overcrowded
or in heavy shade or have poor soil fertility. Heavy niteodfertiliser increases the amount of disease. It gets worse
when there is dew on the leaveshe spores of the fungus blow in the wind.

Control is by increasing the spacing of plants, improving #oil fertility, making the nursery less shaded, festilg
young plants with potassium and phosphorus fertilisersueinly shade cloth to reduce dew.

Grey leaf spot coconut. This disease is due to the fungbBgstalotiopsis palmarumIt causessmall yellow brown
spots to develop on the leaves. These becamiée to grey and have a brown edge. The spots are oval and almoo
long. It gets worse under poor growing conditions. This included wonditions, planting close together and where
there is heavy shade. It often follows attack by insects.ets gvorse with poor soil fertility. The fungus spores blow in
the wind then grow and penetrate the upper surface of the leaf mostly a problem of seedling coconuti.also gets

on Betel nut and Oil palm.

Control is not normally necessary. The dise is reduced by spacing seedlings more widely, using spfaghemical
fungicides eg Bordeaux or Zineb, using potassium fertilis@d adding of sea water (2AW00 ml) and seaweed salt
(20-100 g) to bagged seedlings to reduce the disease.

Stem bleedirg of coconutcan be due to a funguSeratocystis paradoxaf which theasexual stage i$hielaviopsis
paradoxa But stem bleeding can have other causes. With this diseasstyabrown discolouration of the bark occurs.



The disease produces a characterismell The fungus has a resting stage in its cycle that allows it toigel longer

when conditions are not suitable. The fungus grows well betwtemperatures of 282iC. The fungus occurs very
widely. It is spread through soil and plant remairis causes pineapple disease of sugarcane. The fungus eak att
pineapples, bananas, betel nut palms, oil palm, sweet@osarghum, cacao and cornControl is by avoiding
damaging the trunks of coconuts.

Coconut insect pests

Sap sucking bugs
Green coconut bugAmblypelta cocophagandPapuan tip wilt bug Amblypelta lutescend
papuensis.The adults are greenish brown with smoky wings and 20 mm I6Fgey suck
sap and secrete a toxic layer that causes plants to wilt antdtér drop. The damagesi
probably worse when coconuts are in the bush as these inisects other bush plants.

Coconut spathe bugAxiagastus cambelli. These insects are dark brown with yello
marks and 13 mm long by 7 mm wide. They give off a bad smell whstubed. Tley
feed on the male flowers of coconuts causing them to turn hrout nuts do not normally]
fall. Itis mostly on the islands. Itis controlled by othesétts.

Coconut white fly Aleurodicus destructor.This insect produces long coiled wax threads
tha form a woolly covering on the underside of infected leavad$ie damage is probably
slight but nuts can fall early.

Coconut leafhopperZophiuma lobulata. This lophopid treehopper or bug injects a tox
and can cause serious nut fall of coconuts inEimeschhafen and Popondetta areas. It |
egg parasites that help control the pest. Adults and nymphprasent on palms.

Scales and mealy bugs

Coconut scaleAspidiotus destructor.This yellow insect has a clear round scale over
body which make# look like bumps on the leaves. They tend to be along thessemthe
undersurface of the leaves and they suck sap. The leavegdliow. Damage can be ba
until suitable predators are introduced into an area.

Soft brown scale Coccus hesperidiumThese flat brown scale insects are abowt 8im
across and occur on a number of trees. These insects tendge saoty moulds to grow
on the secretions from the insect.

Florida red scale Chrysomphalus aonidum.
Pineapple mealy bugDysmicoccus brevigs.

Pink wax scaleCeroplastes rubens. ERS

Moths and butterflies
Banana skipper Erionota thrax. The larvae of this case building caterpillar chew t
edges of leaves then use them to builds its case. Droughaphpbelps outbreaks of this
pest and dange can occur in the Markhum Valley. It also attacks bananas.

Coconut cup moth Thosea sinensisThe larvae of this moth cause extensive damage
young coconuts in the Central Province. The larvae are goeguey with a stripe along
the back and colared spots on the side.

Coconut spathe mothTirathaba rufivena& Tirathaba ignevena.These small light brown
coloured moths have larvae that feed on newly opened codmrdd. They cause nuts t
fall. The larvae bore into male flowers causing thenb&rome webbed together. Son;
parasites and predators help control. Populations of caaty can make the nut fall mor,
serious.

Lesser Coconut spike mothBatrachedra arenosellaThe larvae chew male and fema
flowers and can cause slight damage.
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Coconut skipper Cephrenes mosleyi.

Beetles and weevils

Asiatic rhinoceros beetleOryctes rhinoceross about 35 to 50 mm long and the adult ma
has a horn that curves backwards. They mostly fly at nighh&drowns of palms. Thg
creamy white curl gub is 60 mm long and the whole life cycle for the insect takde 9

months. These beetles also attack pandanus, sago nipalgralnos as well as banana
They can kill young palms by boring into the crown of the palBut they also allow the

palm weevil to get access to the palm through the hole they make. ingeet only occurs
on the islands, but is bad in the Gazelle peninsula. The mamral is by getting rid of
breeding places. The beetles can be collected and killed. irds \disease habeen

introduced to help control this pest.

Cane weevil borerRhabdoscelus obscurismainly a pest of sugarcane but can bore i
coconut palms.

Coconut bole weevilSparganobasis subcruciatastacks the lower parts of coconut palr]
and palms eventuglifall over. They lay their eggs in the trunk of the palm abo&td@n
from the ground.

Coconut hispidsBrontispa longissima; Brontispa palmivoemdBrontispa simmondsi,

are small orange and black beetles 10 mm long and 4 mm wide.y HEyetheir eggs
between tightly folded young leaves and the larvae feed dlictse leaves. They c4g
severely damage young coconut palms. The adult chews natrigpes in the leaf. The
main problem is in nurseries.

Coconut leaf miner Promecotheca papuaria a golde brown colour with a blue tip. It i
about 8 mm long and the insect passes its life cycle in the graficoconuts. It is normally
only a problem on Manus and New Britain where the adults chewieéaves of maturg
palms. It can take a palm up to 2 yedo begin producing nuts again. Some other insd

including kurukum ants help control.

Elephant beetleDynastes gideanThis insect is distinctive because of the long horn on
male. They live on the underneath surface of the coconutifestd damge young leaves.

Island pinhole borer Xyleborus exiguusXyleborus perforansgcoconut shehole borer.
These bark beetles damage the trunk and allow other diseaskemsects to get into th
trunks. The adult beetles are small about 2 mm long andisad

Lesser coconut borerDiocalandra taitense. The larvae of this weevil can cause sor|
damage to coconuts but mostly only where other insect darhagealready occurreg
[Possibly alsdiocalandra frument{F.)]

New Guinea Rhinoceros beetleScapaes australis grossepunctatuand Scapane
australis australis. These are large beetles with a horn of their heads. Males tvave
horns on the thorax. These beetles occur on the coast andalptd 900 metres altitude
The adults attack young coconpalms and they can kill the palms. They are controlled
removing the adults by hand removing decaying logs that laebreeding sites and b

growing cover crops through the plantation.

Palm weevils Rhynchophorus bilineatus black palm weevil & Rhynchophorus
ferrugineous red palm weevil. The adult weevils are about 40 mm long witbreglsnout.
They fly in the morning and evening making a buzzing soundeyTare probably the mosg
damaging pests of young coconuts. They gain entry into tira gaough cuts or damag

by other insects. They can also attack young leaves causerg to drop off. To contro




them it is important to avoid damaging coconut palms and &b s damage holes. Fronds
should be cut off, not pulled off.

Taro beetlesPapuana spp.These beetles are common in taro gardens. They are abo
to 25 mm long and the white curl grubs feed on plant roots. &Hreetles can dig well ang
damage the roots of young palms. They are hard to control.

Other beetles and weevils

Ischiosopha ignatipenniBoisd. Cetoniidae (COL)
Lophotectes penicilligefHeller) Curculionidae (COL)
Meredolus cocotidarshall Curculionidae (COL)
Oryctes centauruSternb Scarabaeidae (COL)
Reported damaging coconuts.

Pseudoligota sp Staphylinidae (COL)
On male flower of betel nut palm. On male flower coconut.
Trichogomphus excavatidohinke Scarabaeidae (COL)
Moderate damage to coconut fronds.

Trichogomphus semmelinRits  Scarabaeidae (COL) Rhinoceros beetle
Reported damaging coconuts.

Grasshoppers

Coconut treehoppers Eumossula gracilisand Segestidea spp. These longhorn
grasshoppers damage the leaves and crowns of coconutsadlgpebere there is no long
dry season. The green tree ant is a deterrent, and some ogeetd also attack thesegpe

Oxya japonicaThnb.) Acrididae (ORTH)
Also occur on rice, maize, coconuts, cacao, coffee and otto

Psammoecus sp. Silvanidae (COL)
In old coconut leaf mine.

Termites

Microtermes biroiDesneaux Rhinotermitidae (ISOP)
Building runways on trunk amonuts. See DAL Entomology Bulletin No 47
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Galip nuts

Scientific name: Canarium indicum

Names

In Tok Pisin the word "galip" can be used in several different ways. Itdwak a general
and then also a specific meaning. It can be used very widelyctade many nuts such as peanuts,
pao nuts, and several other nuts from trees. As the word "galip" was origin&lyaaword from
the Kuanua language this is the way it is being used in this article. Tolais'gaép" for the nuts
of a particular treeghat is also called the Canarium almond in English.

Scientists give every plant a scientific name in the Latin language, theitheisame for all
scientists of the world, no matter what language they speak. The name ssibatie given to this
plant isCanarium indicum. It was given this name by a man called Linnaeus as long ago as 1759.
Unfortunately early scientists mixed up two similar nut trees and sodieatific names have also
got mixed up and are often used ingEmtly. The correct name for the common galip in Papua New
Guinea isCanarium indicunL. A similar, but different, nut tree grown in Malaysia and in Pacific
Island countries such as Fiji, is call&hnarium vulgareLeenhauts. A name that has been used
incorrectly for both these plants Ganarium communk and this name should no longer be used.

The way to tell the difference between these 2 plants
by looking at a leafy type of growth (called a stipule) that occ
near where the leaf stalk joinsehbranch. In the PNG galif
(Canarium indicun this leafy part stays on the stalk and arou
the edge of it, there are teeth like a saw. In the Pacific t
(Canarium vulgarg this leafy stipule has a smooth edge a
also tends to drop off the tree quigkl




Within the Canarium genus or group, there are several different plant specigsdbate
edible nuts. The ones that occur in Papua New Guinea and have nuts that are eadedarelbw.

Canarium indicunL - Common galip or galip tru
Canarium solomonensBurtt

Canarium kanienseaut

Canarium schlechtediaut.

There is also probably a species in the Western Province of which the flesiteis, after
cooking, like the Chinese olive€anarium album

It is interesting that such a largend important group of food plants has not been studied anc
improved by agriculturalists.

This group of plants called Canarium were given this part of their name afterlaydfa
word "kanari" which was used for these plants. There are about 100 diffspecies of plants
belonging to this group called Canarium. All of these plants originally occurreg ion& few
countries of the world, mostly in the Asia and Pacific area.

The area is shown on this map drawn by a botanist called Leenhauts whodues a
special study of these plants. A few of these plants also occur in Africa.

Map showing where Canarium nuts occur

The next table is of the different scientific names of the ed@d@ariumplants known from

other countries.

Canarium albumRaeusch
Canarium australasicum
Canarium decumanui@aertn.
Canarium grandiflorumBenn
Canarium luzonicuni Gray
Cararium muelleri

Canarium nitidumBenn
Canarium oleosunijLamk.) Engl.
Canarium patentinerviurMiqu.

Canarium pseudaecumanuntiochr.

Canarium rufumBenn.
Canarium schweinfurthiEngl.
Canarium strictumRoxb.
Canarium vulgard_eenh.
Canarium zeylanicurBlume

Canarium amboinensidochr.
Canarium bengalensRoxb.
Canarium denticulatunBlume
Canarium littoraleBlume
Canarium megalanthurivierr.
Canarium nigrumengl.
Canarium odontophyllurivliqu.
Canarium ovatunkngl.
Canarium polyphyllunkK.Schum.
Canarium purpurascenBenn.
Canarium samoendeng|.
Canarium secundurBenn
Canarium sylvestriGaertn.
Canarium williamsiiC.B.Rob.
Canarium harveyi
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What is a galip nut tree like?

It is a large tree often up to 40 m high. The stems are often twisted or rougthareldre
usually buttresses at the base of the tree.

The small branches are more or less powdery. If a small branch is cut crosswidgsked
at very carefully, small round vascular strands can be seen in the pitimive e¢eass of cells. (This
is different to most woody trees where these are in a more or less continudesacaend the edge
of the branch).

The leaf of a gap tree is made up of 3 to 7 pairs of leaflets. The leaves do not have hairs on
them. The leaflets are oblong and can be 7 to 28 cm long and 3 to 11 cm wide.

At the base of a leaf where the stalk joins the branch there is a speciékiafructure that
is important for helping to identify the PNG galip tree. This leafy structsi@alled a stipule and it
is large and has saw like teeth around the edge. (Another PNG Canariu@angrium kaniense
also has a similar large stipule.)

The flowers are mostly produced at the end of the branches. A group of flowers are
produced on the one stalk. The flowers are separately male and female. Téh#@awalrs have 6
anthers or pollen containers in a ring. In the female flower these esta are improperly
developed (staminodes) around-adled ovary.

The galip fruit has 3 cells (sometimes 4) but mostly only one cell is fertiléhat 2 of the
cells are empty, and one has a kernel.



Where do galip nuts grow?

The galip Cararium indicunm) grows in coastal areas, and is most common in the islands
such as North Solomons Province, New Britain and New Ireland. It also ocatusally in the
Solomon Islands, Vanuatu and Guam. It occurs on the New Guinea mainland ancyes dvell
as in Maluku in Indonesia. It has been taken to some other countries to grow.

Galip nuts are common in the lowland rainforest.
They mostly grow from sea level up to about 300 m altitude.

How do you grow galip nut trees?

Many of the galip nts take several months for the seeds to start to grow. As well, the seec
normally should not be buried under the ground, but should be just near the surface of the grot
Care is needed to see that the seeds and seedlings do not dry out.

As the seed pws or germinates, a wetlefined cap is split off the nut.

Trees grow fairly quickly.

Varieties of galip nuts?

Not all galip nuts are the same. People on the St Matthias group of islands offrilawd
recognise 7 different kindsThese include the most common pale coloured galip but also one wit
a reddish black seed, one with a larger kernel, one with a small kernel, on@watind fruit and
one with a thin walled nut. This sort of variation is important for plant breeddrs want to
improve the kinds that are grown.

Pest and disease

Disease
| Heart rot | Fungus | Phellinus noxius |

Insect pests of Galip

Ectatorhinus magicu&erstaecker Curculionidae (COL) Weevil boring into trunk of galip
Pinnaspis bux{Bouche) Diaspididae (HB)

Coccus hesperidiurhinnaeus Coccidae (HEM)

Planococcus pacificu€ox Pseudococcidae (HEM) Mealy bug

Pseudococcus solomonengilliams | Pseudococcidae (HEM) Mealy bug
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Finschia nuts

Scientific names: Finschia chloroxantha
Finschia ferruginiflora
Finschia rufa

The tree and nuts

These three different nut trees occur in the several areas of Papua New Guihea
especiallyFinschia ferruginifloranear Kainantu but the others are important in several areas. They
are related to the more famous radamia nuts that have been introduced and are now being grown
in some areas of Papua New Guinea.

The trees can be up to 24 metres tall and often they have buttresses neasetlanthdhey
can have stilt roots. In many areas the trees grow naturatlyarforest, but in some areas the trees
are planted and the nuts regarded more importantly.

The leaves are often clustered near the ends of branches so that the tree doe® reot ha
dense covering of leaves. The leaves can be 25 cm by 10 cm in siZeasada vein around the
edge joining the other leaf veins. The flowers occur is a long cluster up to 30 cm fahgra
bright orange in colour. They hang below the leaves and on the older wood. The flowers have both
male and female parts in the samewkr. The fruit are round and 2.5 cm by 3 cm across and
brown. They have a sharp point on one side. The outside of the fruit is soft but there is &dlard s
inside with one large edible seed.

The trees occur from the lowlandg to about 1800 metres altitude and can occur in swamp
forest but not where the soil is covered with water. Because this tree iglezbjas a valuable nut
the tree is rarely cut down but the timber is a good hard and attractive timber.

The nuts have aary hard shell but this is removed by cooking. The kernel of the nut is then
removed and eaten. This nut is used in Vanuatu, Solomon Islands and Papua NewaSuvedh
as in Micronesia. Trees flower from December to March and nuts aréablaifrom Mach to
August.



Tree Leaves Flowers Fruit
Finschia 30m 18 x5cm Brown 5 cm round
ferruginiflora smooth Very hairy
Finschia 5-25 m tall 40x12cm Orangeyellow 4 cm flat on one
chloroxantha smooth Almost smooth | side
Finschia rufa 1518 mtall 30x12cm Yellow-brown
Reddish & hairy
40 cm long

Names.
These trees have been given several different scientific names duringribestientists
were getting to know them and work out how they are related to other trees. Thaes melude:

For Finschia chloroxantha
Helicia micronesic&Kanehira
Finschia micronesicéKanehira) Kanehira
Grevillea densifloraC T White
Finschia densifloraNhite
Finschia elaeocarpifoligGillaum
Grevillea micronesic&leum
and others

The confusion over names comesrh the fact that these trees have flowers like Grevillea
trees and fruit like Helicia trees.

These trees are in the plant family Proteaceae and most of the trdes farhily occur in
Australia and South Africa. Very commonly the trees will grow welhot dry climates.

Pest and disease

These have not really been studied for these nuts. It is not known if the pest ancslisea
that damage macadamia nuts also damage these trees.

Diseases
Black mould Fungus Chaetothyrium fusisporium
Rust Fungus Puccinia finschiae
Black leaf mould Fungus Stenella sp.
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Karuka or pandanus family

Karuka Wild karuka
Pandanus jiulianettii Pandanus brosimos
Pandanus antaresensis Pandanus conicus
Coastal pandanus Marita

Pandanus tectorius Pandanus conoideus



Karuka

Tok Pisin: Karuka Scientific name: Pandanus jiulianettii

Two species of pandanus are commonly used for the nuts that are eaten. They are kai
(Pandanus jiulianettiiMartelli) and wild karula (Pandanus brosimo®err & Perry). At least 3
other species of pandanus are used occasionally in Papua New Guinea for edible nuirisand
pandanus is used for the long red fruits. The leaves of many other pandanus speciesd &me use
rain capes, slggng mats, canoe sails etc.

This article is about cultivated karuka.
The karuka plant

The karuka tree is a tall palm like tree with a straight trunk and aerial profs lat the base.
Sometimes it branches near the top to produce 3 or 4 crownswEdea

The leaves grow in pairs opposite each other and they are twisted to look likeabggpng
up the trunk. The leaves are long (3 m), narrow, have spikes along the edges and abeofftain
the tips.

The fruit is a round composite fruit 15 80 cm across which is made up of about 1,000
individual keys which contain the nut which is eaten.

Karuka trees have male and female flowers separately on separateNfalestrees produce
a white flower but no fruit. They are not very common.
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Where does karuka grow?

Karuka grows in several highland provinces of Papua New Guinea. It mainly grows at
altitudes between 1800 metres and 2500 metres above sea level. Outside thisoliegeloes not
grow well.

Karuka isonly grown in Papua New Guinea.

Within these areas, karuka has a special place where it grows best. Karukafaudgds
good soil fertility so it does best along the banks of small creeks, in the natoltaivs that occur
around the edges of hills, aradound the edges of small clearings in the bush. Lots of karuka are
seen out on knobs in the grassland but often these only bear small nuts.

Some areas produce good karukas, while karuka grows poorly in other places. In some
places karukas are grown lines as boundary markers between garden plots.

The karuka fruit and nut

One crown of leaves on the one branch of a karuka tree normally only produces one cluster
of nuts (called a syncarp) during the one season. In fact, that particular branoiallpasnly
produces one bunch every second year.

On a branch that is about to bear fruit, the leaves are upright and clumped slageter.
The fruit bunch emerges from the centre of these leaves. It hangs close to therrangsh the
dead hangingdaves. Large leaves (bracts) almost cover the fruit bunch while it hangs there.

A fruit bunch hanging down
from between the leaves and
covered by dry brown leaves.

While the fruit is being produced, the tree stops producing new lea¥esew sprout of
leaves eventually shoots up in the centre of the clump and this is normally takesigs that the
nuts are ready to harvest. The whole bunch is normally cut down with a bush knifen # tree
has to be climbed to do this.



A fruit cut in half

a whole fruit

The outside layer of the fruit is burnt off, in a fire. This allows the bristly endghef

individual keys to be seen.

A portion of the surface
after the skin has been
burnt off

The honeycomb
looking spongy
central portion

that can be eaten.

In the centre of the bunch is the stalk. This is
surrounded by a spongy type materiata which the
ends of the individual nuts are inserted. This spongy
layer (the mesocarp) has an appearance like
honeycomb, when it is separated from the nuts. It can
be cooked and eaten.
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The individual keys or nuts can then be separated and brokemtopget out the kernel that
is eaten.

A single shell and kernel looks like this:

How do you plant karuka?
There are some different ways of planting karuka.

One of the common ways is to cut the top section off one branch of a maage¢hiat has
several branches. When planted in moist fertile soil it quickly develops rootsbhandmes
established. This method has two advantages. You can be sure that the nevll treeewactly the
same as the old one because it is vegetative prajegaAlso old trees with a number of branches
tend to have smaller clusters of fruit because the fruit are competing orathe glant for their
requirements.

Sometimes karukas develop young suckers or shoots near the ground. When these are seen,
theyare broken off and replanted.

Karuka can be grown from seeds. It is best to wait till the nuts are fullyamzestart falling
naturally from the tree. These nuts are taken and planted while fresh. Téelaated in the shell
with the bristles upgrmost.

Normally the seeds are established in a nursery and then transplantedr tpetimeanent
sites a few months later. Karukas can start to produce nuts 5 or 6 yearglafieng. They can
keep producing for probably 50 years.

To produce goodized nuts the karuka plantation needs to be kept free of weeds.
Varieties

There are many varieties of karuka. Up to 20 varieties are maintained by goowers.
One farmer near Paip in the Mendi Valley knew 35 varieties.

One of the most noticeableittys that varies is the shape of the nut and kernel. Two kinds
are drawn below.

Nut kernel Nut kernel



Most varieties are roasted before eating but one or two varieties ame @wateoked. All
varieties can be mumued. All varieties can be setblind stored.

All varieties tend to fruit at the same time but some kinds get ready to hanast quickly
than others.

Varieties differ in their height, number of branches, thickness of the shell afuheand a
little bit in their general appeanae and colour of leaves and bark.

Pests and Diseases
Karuka have some pest and disease problems.

At least 4 different kinds of fungal diseases can be seen damaging the leava® isThe
sooty mould that makes irregular black patches over the suréddhe leaf. It is really only
growing on the rubbish left on the leaf surface by small insects. Another blatkneuld grows in
thin straight streaks along the middle of the leaves. It only seems to grow on soieiegaand
village people seem tose it as one indicator to help them recognise the different varieties. Thes
two diseases probably do not cause too much trouble.

There are also two yellowish leaf spots, one clear and sharp and the otltearfdiirregular
that can commonly be seem the leaves. They seem to vary both with variety and time of the year

One of the serious insect pests of karuka are longhorn grasshoppers.

A longhorn grasshopper

These grasshoppers climb the trees and chew the leaves. Danmye savere and by
eating out the growing point of the tree they can actually kill the tree. Simdaghorn
grasshoppers damage coconuts on the coast.

Village people try to reduce the damage by pushing grass and leaves in betwésswvdse
near the oown to stop the insects getting in.

The grasshoppers lay eggs in the grass and rubbish near the base of the tree. In coc

plantations clearing around the bottom of the tree then spraying, is used. Control ohtexss in
karuka has not been stdi.
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A large black grub also damages karuka by burrowing into the bunch of fruit and catising i
to fall before the bunch is ripe. It eats the spongy layer and the fruit goes blaclautsi

Occasionally wood boring grubs burrow into the aerial prop robtsaruka.

A fungal disease has also been recorded growing on karuka nuts.

Diseases
Black leaf mould Fungus Lembosia pandan(iRostr.) Thiess
Sooty mould Fungus Meliola juttingii Hansf.
Leaf spot
Diffuse leaf spot
Fungus on seeds Macrophoma padaniBerk & Vogl
Insects
Longhorn grasshoppers Segetes gracilis
Segistidea montana
Cockroaches Periplanata americandl.)
Caterpillar
Wood borer

Possums are another problem with karuka. People build platforms up the trunk ofethe tre
stop possums climbing up.

A framework to stop possums

For karuka nuts stored in houses, rats and cockroaches are the two main problesss. T
can be controlled by hanging the nuts in the smoky areas above the fire. But if nueét éme long
in this position they start to develop a smoky taste that is not liked.

Storing and using karuka.

Karuka nuts can be harvested before they are fully ripe by climbing the treeuttiitjdhe
whole bunch. When this is done, the fruit bunch is cuhalf the central pink portion cooked and
eaten and the two halves with the outside skin burnt off can be stored in a platbmve the fire.
These halves can be mumued with hot stones and the nuts eaten.

Two varieties at least can be eaten fresh with@moking.
The whole fruit bunch can, if desired be stored in damp waterlogged ground for a few

months if there are too many fruit to use at the one time. These fruit aretmllagain and cooked
and used as if they had just been harvested.



Partiaularly for nuts harvested ripe there are two ways to use them. They can befreste
after cooking. Or they can be dried and stored and eaten later without cookingn tWéheuts are
harvested ripe the individual nuts are pulled out from the centoseiicomb looking spongy
material. This central piece can be boiled if only a few are availalmlenumued if a lot are
available. It is then eaten. The individual nuts can be roasted by tying them aldigk arsd
holding them over a fire. If they ar® be stored they are sun dried. To dry the nuts they are pu
out daily in the sun and taken into the house at night. After they are dry theyitban lee stored in
the shell for about 6 months or if it is wanted to store them for 1 or 2 years, tleepamally
shelled and only the kernels stored. These can be stored by filling up a bamboo, @kingra
container of leaves.

Sometimes karuka nuts that have been harvested ripe are stored for up to 6 months
putting the individualnuts in the ground, separated and surrounded by soil. When they are tak
out they taste like fresh nuts.

Karuka as food

In 100 g of the part eaten there are the following amounts of different nutrients.

Moisture | Energy Protein | Calcium lron proVitA provitC
% cals g mg mg g mg
Kernels 9 540700 | 11.914.1 419
Centre 8.5 dry wt

This means karuka are good quality food.

Amount of food produced

An average karuka fruit can be about 6 kg weight. It is about 25 cm high and 20 cm acro:
It contains about 1000 separate nuts. After burning off the outside and removing the stalk, t
weight is about 5 kg. A single kernel weighs about 0.5 g. The weight of edible kernels int & frui
about 8% of the total fresh weight or about 0.5 kg.

Season

Karuka is seasonal. The season is often about February but it may vary from Detembe
May. Sometimes there is a second small season about July. Often trees andy dpsad crop
every second year. Normally any individual branch of a tree only hasiahbof fruit every second
year. If it does have two bunches two years in a row, the bunches are usually small.
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Wild karuka

Tok Pisin: Karuka Scientific name: Pandanus brosimos
The wild Karuka plant

The wild karuka plant looks a lot like the cultivaté@ruka. The leaves are bigger and
normally they point straight up instead of bending over at the top.

The trunk of the tree is straight like a palm but it can have some branches neapthe t
The leaves are long and have thorns along the edge. Daaédsl@ormally hand down around the
top of the tree.

The fruit is a round cluster of nuts. The ends of the individual nuts come to a sharper
point than in cultivated karuka. The shell of the nuts is very hard.

Different varieties of wild karuka are regnised. These have different shaped nuts.
Other small differences are also noticed by village growers.

Sometimes another pandanus that grows in grasslands and bush in the highlands is also
called wild karuka. This pandanus hasich larger individual nuts. It has the scientific name
Pandanus antaresensasd is described in a separate article.

Where does wild karuka grow?

Wild karuka (and cultivated karuka) only grows in Papua New Guinea. Wild karuka only
grows in the high montain areas although sometimes people transplant an occasional tree down to
lower places where they have their gardens.

It grows between 2500 and 3100 metres altitude above sea level.



In the Southern Highland Province wild karuka can be seen growisigi®d¢he roads that
go to Tambul, Kandep and through the Tari gap. It is also in the bush in other high mobagiin
places but you have to walk in to see it.

Often plants are just scattered singly through the bush.
Who owns the wild karuka?

Normally the wild karuka belongs to the clan on whose land it is growing. Different clans
have different areas of wild karuka. The pattern may vary in different plaoeshe commonest
method of looking after wild karuka in the SHP is: The clan own the karukualividual people
within the clan are given permission to look after different sections estrd hese people clear the
bush near the base of the tree and build traps to stop tree kangaroos. When thergémiibeihe
person who has been looking eftthat tree is allowed to share out that fruit with the other people in
his clan. At karuka nut time often lots of friends come from other places to eak&ar

What does the fruit look like?

As a wild karuka plant is getting ready to produce a bunichuts the leaves at the top of
the tree go tightly together and stick straight up. Then the top of the leaves becadealour
(With cultivated karuka the top of the leaves change to a white colour.)

The round clump of nuts grows out of the top oetlree amongst the leaves then falls
over to hang near the trunk amongst the dead leaves. The fruit has green leaf likeolemat. |If
these green bracts are taken off, the clump of nuts that make up the fruit lookiskeeixt picture.

Fruit still
covered by
bracts

Harvesting karuka

Sometimes the wild karuka fruit is not harvested by climbing but the nuts are allowe
fall. At least when the first few nuts start to fall people know the karukaaslyefor harvesting.
The shells of wild karuka natare very hard. They are broken with a stone or axe. Sometimes th
nuts are buried in the ground to let the shells soften before breaking them operitie kernel.
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During the wild karuka season families often go to the bush and take their pigsy The
build temporary houses from the leaves of karuka and stay in the bush living off karukanauts
wild animals.

The inside of a wild karuka is very similar to a cultivated karuka. The soft spongy la
around the nuts between the stalk and the nutsatsmbe eaten. The wild karuka nut looks much
like a cultivated karuka nut except that the outside is a little bit rougher withgfianel the end with
the fibrous hairs is longer and has a sharper point.

nut
Surface of fruit

The wild karuka season

It is not easy to say when the wild karuka season occurs. It is possible to have a good
season for cultivated karuka and yet in the same area to have a poor season karukia. All
places do not have a good wild karuka season in the same year. But the prodiédale is that the
season is either at Christmas or mid year or it can occur at both time® tr&lss probably only
have a clump of fruit every two years.

Pests and diseases

Wild karuka does not seem to get many leaf spots even when it is plantédmex
cultivated karuka which has many disease leaf spots. Other diseases &hwilca seem very rare
but because the plants are scattered and spread around in the bush, it mayreestsatnply avoid
the diseases.

Tree kangaroos are a problem wiiild karuka the same as they are with cultivated
karuka. People build similar traps to stop them climbing the trees.



Pandanus antaresensis

(Scientific name)
No common Tok Pisin of English name.

Tok ples names:
Mendi: - pem, pembas Imbongu: - kupili

The plant

This pandanus grows naturally between about 1600 and 2500 metres altitude in f
highlands.

It often grows in swampy places.

Most trees have a number of widely spaced branches. At the top of these there adlyyarm
shoot of leaves making a point which points upwards.

The leaves are often a light green. They have thorns along the edge, although the thorns
normally less about the middle of the leaf.

The cluster of nuts hangs down below the leaves on a long stalk.

The pandanus fruit

The fruit of this tree is made up of clusters of nuts grouped together in groups of 4 or 5 nu
Together they make up a round knobbed cluster about 30 cm across.

As the fruit matures the cluster turns anmga colour and the small groups of nuts fall, one
by one.
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An individual group of nuts that fall down look like this.

As the nuts dry out, lots of hairy looking fibres can be seen. The shell is hard andmust
broken with an axe or a ston@he nut inside is small.

Because the shell is hard and the nut small some people don't eat these nuts ahaidl. Ot
people only eat them sometimes. But some people plant these pandanus near their garlifes and
the nuts.



The Okari nut family

Terminalia catappa Terminalia impediens

Terminalia copelandii o B
Terminalia kaernbachii
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Okari

Tok Pisin: Okari Scientific name: Terminalia kaernbachii

The okari nut tree

This tree grows up to 40 m tall. The tree has distinctive type of branching wherehieanc
come out in several "layeralong the trunk. The branches also have short thick twigs along them
and the leaves tend to be in clusters near the ends of branches. The leavegea(@3am x 15
cm) and have reddish brown hairs underneath.

At the ends of the branches the treeguices a long flower shoot and the fruits develop on
it. A number of fruits can grow on the end of the one twig.

The fruits are flattened and green when young. As they ripen they change to@aoed c

Inside the fruit is a hard shell and the kerrelnside this shell. Itis this kernel or nut that is
eaten.

One layer of
branches with
clumps of leaves
of an okari tree




Where do okari nuts grow?

The okari nut tree grows in the lower areas below about 800 metres altitude. Ssmwe tr

growing near Erave (1100 m) onlatre a few fruit on them although the trees grow well. The best
yield of nuts comes from the lower areas.

Other trees like Okarri

Several trees with the name Terminalia are used in Papua New Guinea lite adis.
These include the Java almond and Taligll these trees have the same distinctive type of
branching. The branches come out in layers and they have thick twigs that come out ahgigis.

A diagram of the type
of branching of trees
called Terminalia.
Okari and some other
nut trees like it have
this type of branching.

What is an Okari fruit and nut like?

The okari fruit is a green, slightly flattened fruit that becomes dark red whpn The
outside layer is soft and fleshy.

Two young green fruits
on a twig.

A mature frut can be up to 20 cm long and 10 cm wide. It is oval in shape and slightly
flattened.

A ripe red okari nut
fruit.

This fruit is split open with an axe to reveal the kernel that is inside the Hnaidl sThe shell
has ridges and holes in it.

A fruit, shell and kernel
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It is the kernel inside the shell that is eaten. The kernel can-8em long and 3 cm
wide.

The kernel is made up of coiled leaves that make up the seed. A kernel can weighQp to
grams in weight. These are eaten eitteav or after a slight roasting.

Growing trees and producing nuts

Okari nut trees are normally grown from seeds. The trees grow very fast apncdhe
increase in height by up to 2 metres in one year. But trees need to be failhgfadce they produce
many nuts. Twenty year old trees often only produce a few nuts.

Pest problems

Not a lot of insect or disease problems have been recorded on okari nut trees, butdliese m
not have been well looked at.

Trees can get a leaf spot due to a fungus.

They canalso get sooty mould fungus growing over the surface of the leaves. This is a
black sooty like covering over the leaves. This fungus is really only growing on the huldfts
behind by small insects and can be rubbed off the leaf. But it can blodkewsunlight.

Some larvae of moths belonging to the armyworm family have been recorded eatiag lea
of Okari nut trees.

Diseases
Leaf spot Cercospora sp.
Sooty mould Lembosia terminaliaélansf.
Insect pests
Larvae on leaves Aiteta iridias Meyr.
Insect for mould Perissopneumomealybug
Borer termite Neotermes sp.




Talis

Name: Talis Scientific name: Terminalia impediens
(Other Terminalia are also called Talis)

The plant
A tree that grows up to 42 m tall. Often the tree has buttresses. wibs &are usually fairly

large. The young parts of the tree are sometimes hairy. The young leaves are purpleathddtne
has leaves that are clustered at the ends of thick twigs. Leaves can bex252com or larger and
they taper towards the stalki he leaves are often blunt at the tip. The leaves often have a purplis
colour underneath. The flowers occur on spikes30&m long. The flowers are small. The flower
spikes are longer than okari nutdrminalia kaernbachjiand less hairy looking.The fruit are 79

cm long by 3.56 cm wide. They are red and have fibrous flesh. They usually do not have a wing
or flanges. Inside there is a large woody stone. The stone inside the fruit s unequal parts.
The 2 kernels inside are edible

It occurs in the lowland forest in Papua New Guindaees grow wild and are preserved in
gardens. They grow from seedhe kernel inside the hard shell of the fruit is edible.
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Coastal almond

Names:Indian almondCoastal almond Scientific name: Terminalia catappa
The plant

A large tree that grows up to 280 m tall. It loses its leaves during the year. The trunk can
be straight or twisted. There can be buttresses up to 3 m tall. The branehewikontallyand
come out in layers. The leaves are long, smooth and shiny with an abrupt point at dreltgp
rounded base. Leaves tend to be near the ends of branches. Leaves caBbariliong and 10
15 cm wide. Young leaves have soft hairs. The leaveas ted and fall off twice a year. Flowers
are greenish white and in a spike at the end of the branches. The lower flowerspie ae
female, then the others are male. The fruit is about 6 cm long-4\® wide, thick and flattened
with a flange arond the edge. The fruit are green and turn red when ripe. The pulp is edible.

Where does it grow?

It is a tropical plant. This tree occurs on the beachfront in most tropical coanirithe
world. They occur near the seasbdrom northern Luzon to southern Mindanao in the Philippines.
They are sometimes cultivated as a shade tree. The tree is common indavéas particularly on
sandy or rocky beaches. Seeds are spread by both bats and seawater as viietj pibiedby
people. Trees are common along streets in coastal towns. They will growseantevel up to
about 800 m altitude. Plants are frost tender. They can tolerate drought. It Suitsdss zones
11-12.



How do you grow Coastal almond?

Plants can bgrown from seed. Seeds can be stored dry for a year or more. Seeds gerneieigte fr
and most seeds grow. Insects can badly damage the leaves of young sedtlisdast growing.
Nut production is seasonal.

Coastal almond as food

The kernels oftie fruit are eaten raw.
An edible oil can also be extracted.

Moisture Energy Protein ProVit A Provit C Iron Zinc
% KJ % ug mg mg mg
4.2 2987 20.0 0 2 6.3 41.0

This means the nuts are good for energy and protein and are especially high thatircreeded
by all growing children.
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Pao or Barringtonia nuts

Barringtonia edulis

Barringtonia novaehibernae

Barringtonia niendzuema

Barringtonia procera

Barringtonia racemosa




Pao nuts
Scientific name:Barringtonia spp.
What is the plant like?

A pao nut tree is a sntidree in the coastal areas of Papua New Guinea. The tree grows u
to 6 or 8 metres tall. The trunk is often only-1® cm across and near the top the tree has a few
short thick branches.

The leaves are large and shiny. The leaves are crowded totaréad of branches. A leaf
can be 50 or 60 cm long and 28 cm across. Near the tip of the leaf the edge is wavy and ofter
slightly toothed, with the tip bent backwards. The veins of the leaf show up cleabiptbisides of
the leaf. The leaf stalls only short about 1 cm long.

A long hanging yellow flower is produced from the branches. It can be 80 cm long and
densely covered with flowers. There can be up to 120 flowers along a stalk. IoMrer$ do not
have a scent. Along this stalk tfreiits form, giving a long hanging stalk of quite large nuts.

The fruit is oval shaped and aboui86cm long by 34 cm across. The seed or nut inside the
fruit has lines running along its surface. This edible part is about 3 cm longdygrh across ah
white coloured. The seed is flattened particularly on one side.
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Pao nuts
Pao nut trees tend to flower and produce nuts throughout the year.

There are some different kinds. The size and shape of the nuts canigatlys| Also some
are white inside and some are red. The most obvious difference is the colour of thiemitde
fruit. Some kinds are green or slightly blue whereas other kinds are a dark redaii&h bl

The nuts have a fairly hard shell and apditsopen with a knife. The white part in the centre
is eaten raw. It also has a fairly hard texture.

Naming of Pao nut trees

Pao nut is one of the more common Tok Ples names for these nuts and is often used for
them in Tok Pisin. They also have difemt Tok Ples names and they have been given scientific
names by scientists.

Two species are grown and used as food in Papua New Guinea. The scientific ofaime
two plants are:

Barringtonia procera
and Barringtonia novaehibernae.

In 1875, thefirst plant was name@utonica proceraby a botanist named Miers. As more
was learned about the plant it was renaniatringtonia procerain 1939 by another scientist
named Knuth. Sometimes other names Baringtonia magnificahave been used for thgant.
They have now been replaced. The other species was first named by a botatedts @aterbach
in 1911. The name Barringtonia was given after and English naturalist Daniehgam who was
born in the year 1800.

Barringtonia procerais a lesdranched tree and tends to grow nearer the coast. The leaves
are larger.

Barringtonia novaehibernaehas a more branched trunk and a smaller leaf. It grows more
inland and has a sweeter nut.

In Fiji, a very similar, but different species is used ftg @dible nut. The scientific name of
this species iBarringtonia edulis. It does not occur in Papua New Guinea but sometimes this
name has been used incorrectly for the Papua New Guinea plant.




TOK PLES NAMES

Papua New Guinea

Province Language B. procera B. novaehibernae
Madang Tegeli

Morobe Laluan Pao

Manus Pulei/purei

New Ireland Pala Pauahutun Pao

New Britain Kuanua Pacvutug Pao

North Solomons Siwai Hari

Solomon Islands

Province Language B. procera B. novaehibernae

Shortland Is Borolong Sioko

New Georgia Tinga Hala/fala/kenu

San Cristobal Hara Hara

Santa Cruz Nua Nuado

Vanuatu

Province Language B.procera B.novaehibernae
Varodh Vevingen

Because there are some very poisonous Barringtonia trees itilmportant to check with
local people both the names and which ones are used as food. One tree is comigarsed as a
fish poison to stun fish.

Where do Pao nut trees grow?

Pao nuts mostly grow in tropical lowland coastal areas. In Papua New Guiegare
common along the North coast at places such as Madang and nearby islands, thare thegy
common in New Ireland and occur on New Britain near Rabaul. They also grolei®olomon
Islands and in Vanuatu. A similar, but different tree grows im Fij

The map below will show you some of the places where pao nuts are known to occur.
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How do you grow pao nut trees?

Pao nut trees are mostly grown from seed. Several different races or types odfifpaave
been selected by villageend these trees seem to produce fruit that is similar to the seed that was

planted.

Trees can be grown from stem cuttings. Trees grown from cuttings have shorter anaks
branch closer to the ground.

If trees are planted in suitable sites and vedlked after they can produce fruit in a year or
two.

As pao nuts often do well and are most common on low off shore islands and coral
waterfront villages, it may be particularly suited to coral and alkaloiks s This needs to be further

studied.




The major food plants of Papua New Guinea

Aleurites moluccangl) Willdenow Candle nut 314
Allium cepavar aggregatuniG.Don Spring onion 219
Allium porrumL Leek 218
Alocasia macrorrhizgL) Schott Giant taro 61
Amaranthus spp. Amaranths 110
Amorphophallus paenifoliudkoxb) Bl Elephant foot yam 59
Ananas comosut.) Mead Pineapple 284
Annona muricatd.. Soursop 238
Annona squamosa. Sweetsop 240
Arachis hypoged.. Peanuts 187
Areca catheclL. Betel nut

Artocarpus altilis(Parkinson) Fosberg Breadfruit 306
Artocarpus heterophyllusam. Jackfruit 310
Averrhoa carambold.. Five corner 242
Baccaurea papuank.M.Bail.

Barringtonia novaehibernael aut Pao nuts 350
Barringtonia procera(Miers) Knuth Paonuts 350
Basella albal. Indian spinach

Brassica oleraceaar capitatal. Cabbage 167
Brassica sinensis Chinese cabbage 168
Burckella obovatgForst.) Pierre Bukubuk 224
Cajanus cajar(L) Millsp. Pigeon pea

Canarium indicundL. Galip nuts 324
Canaalia ensiformisD.C. Sword bean 151
Canna eduliKer Queensland arrowroot 98
Capsicum annuurh. Capsicum 172
Capsicum frutesceris Chilli 174
Carica papayd.. Pawpaw 279
Castanopsis acuminatissinggl.) A.DC. Castanopsis chestnuts 316
Citrullus lanatus(Thunb.) Mansf. Watermelon 298
Citrus spp Oranges, lemons, limes 226
Clymenia polyandrgTanaka) Swingle Clymenia 226
Cocos nuciferd.. Coconut 318
Colocasia esculent&chott Taro 65
Corynocarpus cribbianu@M Bail) L.S.Sm Mundroi 269
Cucums sativud.. Cucumber 209
Cucurbita spp. Pumpkins 210
Cyathea contaminan®Vall ex Hook) Copel Tree ferns 122
Cyphomandra betakg&avanilles) Sendtner Tree tomato 273
Cyrtosperma merkus(iSchott) Merrill Swamp taro 63
Dicliptera papuanaVNarb Dicliptera 134
Dioscorea alata.. Greater yam 83
Dioscorea bulbiferd.. Potato yam 88
Dioscorea esculenté_oureiro) Burkill Lesser yam 84
Dioscorea pentaphylla. Five leaflet yam 89
Diplazium esculentur{Retz.) Sw. Fern 123
Dracontomelon dag¢Blanco) Mer. & Rolfe Mon 265
Durio zibethinusMurray Durian

Elaeocarpus spp. Elaeocarpus nuts

Ficus copiosésteud. Kumu musong 128
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Ficus dammaropsiBiels Highlands "kapiak" 125
Finschia chloroxanthd®iels Finschia 328
Flacourtia spp. Lovilovi 257
Gnetum gemonL. Tu lip 137
Hibiscus manihot.. Aibika 104
Inocarpus fagife(Parkinson) Fosberg Aila 302
Ipomoea aquatic&orskal Kangkong 128
Ipomoea batataf_innaeus) Lam. Sweet potato 42
Ipomoea macrantha Fongaar 99
Lablab purpureuglL.) Sweet Lablab ban 156
Lagenaria sicerarigd Molina) Standley Bottle gourd 204
Luffa acutanguldL.) Roxburgh Angled loofah 211
Luffa cylindrica(L.) M.Roemer Smooth loofah 212
Lycopersicon esculentuMiller Tomato

Maesa eduligVhite

Mangifera indical. Mango 257
Manihot esculent&rantz Cassava 20
Metroxylon saguRottb. Sago 31
Metroxylon solomoneng®Varburg) Becc. Solomon's sago 40
Momordica charantid.. Bitter cucumber 213
Morinda citrifolia L. Indian mulberry 249
Morus nigral. Mulberry 265
Musa sp (A &or B genome) cv. Banana 7
Myristica holrungii Warb

Nasturtium officinaleR.Br. Watercress 142
Nasturtium schlechte®.E. Schultz 143
Nastus elatugiolttum Highlands bamboo 150
Nypa fruticansNurmb Nipa palm

Oenanthe javanic®.C. Waterdropwort 147
Omphalea gageanBax. & Hoffm.

Ormocarpum orientaléSpreng) Merr Kalava 131
Oryza sativa.. Rice

Pandanus antaresenss John 341
Pandanus brosimollerrill & Perry Wild karuka 338
Pandanus conoideusamarck Marita 258
Pandanus jiulianettiMartelli Karuka 331
Pandanus tectoriugSolander) Parkinson Coastal pandanus

Pangium edul&keinw Sis

Parartocarpus venenos@ & M) Becc Pakal 312
Passiflora quadrangularis.. Granadilla 276
Passiflora spp. Passionfruits 276
Persea americanilill. Avocado 221
Phaseolus lunatuk. Lima bean 155
Phaseolus vulgarig. Common bean 153
Piper betleL. Daka

Polyscias spp. Valanguar 135
Pometia pinnatal.R.& G Forster Ton 296
Psidium guavd.. Guava 246
Psidium littoraleRaddi Cherry guava 246
Psghocarpus tetragonolobug.) D.C. Winged bean 74
Pueraria lobata(Willd.) Ohwi Kudzu

Rubus spp.

Raspberries




Rungia klossiiS.Moore Rungia 132
Saccharum edulelasskarl Long pitpit 187
Saccharum officinarur. Sugarcane 287
Sechium edulélacquin) Svartz Choko 206
Setaria palmifolia(Koenig) Stapf Highland pitpit 193
Solanum nigrunt.. Blackberried nightshade 118
Solanum quitoenseam. Naranijilla 271
Solanum tuberosumn. Potato 26
Spondias cythere&onnerat Golden apple 244
Stenochlaena palusg{Burm.f) Bedd Climbing swamp fern 121
Syzygium aqueBurm.f. Watery rose apple 254
Syzygium malaccendis Malay apple 253
Eugenia unifloral. Surinam cherry 255
Tacca leontopetaloidgt..) O.Kuntze Polynesian arrowroot 96
Talinum triangulare(Jacq) Willd. Waterleaf 147
Terminalia catappd.. Java almond 348
Terminalia spp. Okari, talis 343
Trichosanthes cucumeriria Snake gourd

Trichosanthes pullean@ogn ex Harms

Triphasia trifolia (Burm.f.) P.Wils Limeberry 226
Vigna unguiculatassubspunguiculata Cowpea 154
Vigna unguiculatasubsgesquipedal(L. Verdc.) | Snake bean 153
Xanthosoma sagittifoliurfl..) Schott Chinese taro 54
Zea maydg.. Corn 174
Zingiber officinaleRosc. Ginger 176
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Alphabetical index of common name

Baccaurea papuank.M.Bail.

Maesa edulisVhite

Myristica holrungii Warb

Nasturtium schlechte®.E. Schultz 143

Omphalea gageanBax. & Hoffm.

Pandanus antaresensst John 341

Trichosanthes pullean@ogn ex Harms
Aibika Hibiscus manihot.. 104
Aila Inocarpus fagifer(Parkinson) Fosberg 302
Amaranths Amaranthus spp. 110
Angled loofah Luffa acutangulgL.) Roxburgh 211
Avocado Persea americaniill. 221
Banana Musa sp (A &/or B genome) cv. 7
Betel nut Areca catheclL.
Bitter cucumber Momordica charant L. 213
Blackberried nightshade Solanum nigrunt.. 118
Bottle gourd Lagenaria sicerarigdMolina) Standley 204
Breadfruit Artocarpus altilis(Parkinson) Fosberg 306
Bukubuk Burckella obovatdForst.) Pierre 224
Cabbage Brassica oleraceaar capitatal. 167
Candle nut Aleurites moluccanél) Willdenow 314
Capsicum Capsicum annuurh. 172
Cassava Manihot esculent&Lrantz 20
Castanopsis chestnuts Castanopsis acuminatissinggl.) A.DC. 316
Cherry guava Psidium littoraleRaddi 246
Chilli Capsicum frutecend.. 174
Chinese cabbage Brassica sinensis 168
Chinese taro Xanthosoma sagittifoliurfl.) Schott 54
Choko Sechium edulélacquin) Swartz 206
Climbing swamp fern Stenochlaena palustri@urm.f) Bedd 121
Clymenia Clymenia polyandrgTanaka) Swingle 226
Coastal pandanus Pandanus tectoriuéSolander) Parkinson
Coconut Cocos nuciferd.. 318
Common bean Phaseolus vulgaris. 153
Corn Zea mayd.. 174
Cowpea Vigna unguiculatassubspunguiculata 154
Cucumber Cucumis sativus. 209
Daka Piper betlel .
Dicliptera Dicliptera papuanaNarb 134
Durian Durio zibethinusMurray
Elaeocarpus nuts Elaeocarpus spp.
Elephant foot yam Amorphophallus paenifoliudgroxb) Bl 59
Fern Diplazium esculenturfRetz.) Sw. 123
Finschia Finschia chloroxanthdiels 328
Five corner Averrhoa carambold.. 242
Five leaflet yam Dioscorea pentaphylla. 89
Fongaar I[pomoea macrantha 99
Galip nuts Canarium indicundi. 324
Giant taro Alocasia macrorrhizgL) Schott 61
Ginger Zingiber officinaleRosc. 176
Golden apple Spondhs cytheregSonnerat 244




Granadilla Passiflora quadrangularis.. 276
Greater yam Dioscorea alatd.. 83
Guava Psidium guavd.. 246
Highland pitpit Setaria palmifolia(Koenig) Stapf 193
Highlands "kapiak" Ficus dammaropsiBiels 125
Highlands bamboo Nastus elatugiolttum 150
Indian mulberry Morinda citrifolia L. 249
Indian spinach Basella albal..

Jackfruit Artocarpus heterophyllusam. 310
Java almond Terminalia catappd.. 348
Kalava Ormocarpum orientaléSpreng) Merr 131
Kangkong Ipomoea aquatia Forskal 128
Karuka Pandanus jiulianettiMartelli 331
Kudzu Pueraria lobata(Willd.) Ohwi

Kumu musong Ficus copioséSteud. 128
Lablab bean Lablab purpureugL.) Sweet 156
Leek Allium porrumL 218
Lesser yam Dioscorea esculenté_oureiro) Burkill 84
Lima bean Phaseolus lunatuk. 155
Limeberry Triphasia trifolia (Burm.f.) P.Wils 226
Long pitpit Saccharum edulklasskarl 187
Lovilovi Flacourtia spp. 257
Malay apple Syzygium malaccendis 253
Mango Mangifera indical. 257
Marita Pandanus condeusLamarck 258
Mon Dracontomelon dagBlanco) Merr. & Rolfe 265
Mulberry Morus nigral. 265
Mundroi Corynocarpus cribbianug~M Bail) L.S.Sm 269
Naranjilla Solanum quitoenseam. 271
Nipa palm Nypa fruticansNurmb

Okari, talis Terminalia spp. 343
Oranges, lemons, limes Citrus spp 226
Pakal Parartocarpus venenos@ & M) Becc 312
Pao nuts Barringtonia novaehibernael aut 350
Pao nuts Barringtonia procera(Miers) Knuth 350
Passionfruits Passiflora spp. 276
Pawpaw Carica papayd.. 279
Peanuts Arachis hypoged.. 187
Pigeon pea Cajanus cajar(L) Millsp.

Pineapple Ananas comosu$.) Mead 284
Polynesian arrowroot Tacca leontopetaloidgt..) O.Kuntze 96
Potato Solanum tuberosuin. 26
Potato yam Dioscorea bulbiferd.. 88
Pumpkins Cucurbita spp. 210
Queensland arrowroot Canna eduliKer 98
Raspberries Rubus spp.

Rice Oryza sativa..

Rungia Rungia klossilS.Moore 132
Sago Metroxylon sagRottb. 31
Sis Pangium eduld&einw

Smooth loofah Luffa cylindrica(L.) M.Roemer 212
Snake bean Vigha unguiculatssubsgesquipedal(L. Verdc.) 153
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Snake gourd

Trichosanthes cucumeriria

Solomon's sago Metroxylon solomoneng&Varburg) Becc. 40
Soursop Annona muricatd.. 238
Spring onion Allium cepavar aggregatunts.Don 219
Sugarcane Saccharum oitinarumL. 287
Surinam cherry Eugenia unifloral. 255
Swamp taro Cyrtosperma merkusi{iSchott) Merrill 63
Sweet potato Ipomoea batataf_innaeus) Lam. 42
Sweetsop Annona squamosa. 240
Sword bean Canavalia ensiformi®.C. 151
Taro Colocasia esculgta Schott 65
Tomato Lycopersicon esculentuMiller

Ton Pometia pinnatal.R.& G Forster 296
Tree ferns Cyathea contaminan®Vall ex Hook) Copel 122
Tree tomato Cyphomandra betakg&avanilles) Sendtner 273
Tu lip Gnetum gnemoh. 137
Valanguar Polygias spp. 135
Watercress Nasturtium officinaleR.Br. 142
Waterdropwort Oenanthe javanic®.C. 147
Waterleaf Talinum triangulare(Jacqg.) Willd. 147
Watermelon Citrullus lanatus(Thunb.) Mansf. 298
Watery rose apple Syzygium aqueBurm.f. 254
Wild karuka Pandanus brosimallerrill & Perry 338
Winged bean Psophocarpus tetragonolobgis.) D.C. 74




