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AB CT

For the subsistence farm to be a
nutritious food year round. To ac<;oDaplish
land must be and maximum benefits from
the limited amount available. This to help teach the
subsistence farmer how to best meet his nutritional needs. on
overall are and the necessary tools are listed.

information is on soils and soil to
maintain soil are as are other to make the
farm more (techniques of care, insect and
disease control, and storage).

General information human nutritional needs forms the balck~~olun.d

for discussion of various groups and the roles fulfill in the
human Individual roots and
vegetables, cereals that are for the
recommended. The use of trees on farm is discussed various
trees are either or for other SP19Cil:ll

vaJ.ue,~. or uses they
Production of crops in the is treated

treatment, planting, management, and storage)
recommendations are made of species. References
throughout, to lead the to sources of information
crops, or farm and a list of other useful rej;erlen<;es Index
terms: cereals, forages, horticulture, plant sub·
sistence trees, vegetables. Address com-
munications to Franklin W. Martin, Turrialba, CostaRica.

v
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season.

Produce year round.
year round.

Plant several; produce
Produce best season.
Produce year round.
Produce best season.
Divide in rotate use.
Maintain animals in cages.

50m 2

0.5-1.0
0.5 ha ,.
50m2 .

0.5-1.5
0.5 he .
250 m 2 ' .

vegetables .
Vegetable . , , .
Grain legumes , .
Roots and tubers . .. . , .
Fruit vegetables .... . .. , .

1 The amount of food pro,dw~ed this scheme should be enough for a ofB.

must

A

A certain minimum
be

TOOLS AND EQUIPMENT

him.

cared for can
qu,alit.y tools may

a machete is for clearing
Tropics a machete is more useful than a

serves best for succulent m~J.terials)

serves for . To
mach(3te, a is desirable and

to the
kind whose

. Axes and

considE!red a preliminaJ:y Olltlln,e.
a crop can a farmer tell

a file
machete is .a Cf()Ss:cutting
blade can be
hatchets are

Tools for worki.mr
theturnmLg

many areas the soil as
to avoid erosion. Of course there

3
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shredded
ShllViU2::s. or any available materials that let
thJ~OUgh and weed and mo,isture
loss. Dark cloth on the soil
weeds and encourage their It must
be that

nl~,nt'" need for nit:ro,orerl. n.ee]pm.g
a trial as a control for

grasses; little care, and
remove grasses from a plamtiing
crops, of no value to meat.
Of course, broad-leaved weeds would have to
controlled some other way.

consist of dec,ayirlg

INAND
CARE

IN

Seeds may be plantE~d d:ire(:tly in the soil when
conditions are when the seedbed soil
is loose and water is av:ailllble,
the soil is able to water without excessive
runoff or and ternperaltures

the seeds of cool-
to ger-season crops

minate and vice

8
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energy
up of

unsaturated
molecules'

NNUTR

animal,

Phosph,orus , .. , , , ..

Copper, ,

Cobalt ,

11



g ,

200

leaves.

fish, all leguminous

Food

High vegetables
and fruits.

group, .. .".,. , .. Milk, yogurt, cheese, ice cream,
milk, tofu.

group .... Whole grain breads cereals,
paste products,

all individuals are for

in the
C011ta,ini.ng trace eleme:nts is CalTle,d

vit;anlins, varies
va,'",1.~uu. for is to build

and iron blood. Minor often
positiorls in enzyme while the

amounts are the need itself is im·
norhont. and cannot be

The nutritional needs

12
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Table G.-Some oithe best edible leaves of the

Common name Uses Advantages Disadvantages

Flowers early.

Fruit has a di~lagre€lable

odor.
Long, spindly branches

are easily toppled.
Susceptible to several

diseases .
Needs much water, has

strong flavor.

SU8cl3pt;iblle to insects,
short lived, high
oxalic acid content.

Somewhat weedy.

....... Poor production during
winter, high oxalic
acid content.

Contains hydrocyanic
acid, has stinging
hairs.

Soon goes to seed,
susceptible to insects
in some areas.

Poor growth rainy
season, strong taste.

good

Easy to grow, nutri-
tional value.

Perennial, high yields ....

Raw, cooked. . . . . . . .. ... Easy to grow, high in
protein and vitamin A.

Cooked Perennial, easy

Brassicajuncea (L.)
Czern. & Coss.

Celosia argentea L. .... . .. . .. Cooked

cooked.. ... . ... Perennial, many plant parts
edible, high nutritional
value.

Indian lettuce Lactuca indica L. . Raw. . . . . . .. .. . Resists tropical summers,
regrows rapidly, heavy yields .

. . . . . .Morinda citrifolia L. Cooked . Perennial, easy to grow,
nutritional value.

Usually cooked. . . . . . . . .. .Perennial, easy to grow,
high nutritional value.

Cooked . .Perennial, yields, good
flavor.

. . .Cooked . Perennial, high yields,
nutritional value.

Indian mu.lberrv

Horseradish tree Moringa oleifera Lam.

Chinese mustard,
kaichoy.

Katuk Sauropus androgynus
Merr.

Sunset hibiscus Abelmoschus manihot
(L.) Medik.

Watercress Nasturtium officinale L.

Chaya Cnidoscolus chayamansa

Amaranth Amaranthus spp. . Cooked . .

Celosia,
grass.

Ceylon spinach Basella alba L. . . . . . . . Cooked

......
01





is edible
and vitamins

Chinese ml:lstllrd
Czern. &
Brassica adllpt;ed

A

FIGURE 5.-The horseradish tree, Il.Il ouj;stBmd.ing ve~:eulble

with IDIl.IlY uses.



perennial lellly

stems. It is
and may

per'enrlial shrub with
established from

grown as a
necessary or
branches that

FIGURE 7.-Sunset hibiscus, a

and flowers are
pr~Jd\lC€d on horizontal that resemble

leaves.
green leaves are the bn:m(~hE~S

co()king. The raw shoot have a
int,er€~sting flavor that goes well in salads.

Sunset hibiscus
is little known in the

HElmjispheJre but is a very popular
in the islands of the Pacific. It is a pel~en.ni~il

shrub with lobed leaves on
7). It is and a few

will more than a can eat. In some
locations it grows for years with a minimum of
care, but in other areas it suffers from a stem rot.
The leaf blades are and when CO()keid,

but the flavor is excellent.
, familiar

grown from seeds
eSjJecialJly well in

in well-watered
The greens are used as

garn:[sh in salads or cooked in a of oriental
dishes. Nutrient content is the
amount of nutrients watercress per
hectare surpasses that of almost all other

is aKatuk

a small tree that

FIGURE 6. - Indian lettuce, an excellent lettuce for the humid
Tropics.

in
is also resistant to

this tree is not
easy to grow. Its per-

sistence is the fact that after a
or more such trees are still

found among the ruins of Hawaiian native
VUli:1l'5;e::;. The ovate
leaves are richest source of
pnwitaIlnin A in the killgciorn. The flavor is
rather but apprE~ciatticmof it can be learned.
The fruit resembles a very and is
cooked green; it has a when

18



can be made

and
deEltrCIY the toxic

soaking) (Ii~oddal1ld and

vary with respe(~t

and ",.«JU.LU

foods
amino acid deficiencies. are
of most B but not riboflavin I"ih;,.,.,.,''''

B z .
Because of

farmer """JI.UU

he can. The principal t.ronir",]

some of their advantl1g'13S
in table 7. There are many other

SPI3cil~S that are not listed. For any SlX'Cllic
the of what season
can be grown must be determined trial and
error. In many cases, is necessary to

the to local COI:lditions.
some useful

about the
As with the SPl3CiE3S

urnes that are for
are little known often

trials to select
for each ,..,,,"U"L The mentioned here
8) are and suitable for
small-scale pr(ldu.ction.

When Legurrles are used for their tender green
or immature nutritional value is

not the same as that of The B vitamin
content is usually

whose green
are used as

are used boiled or
cereals are

necessary to
almost all can be

Legum~ls are a group of
immature or

VCi5cI"a~HCi:;,or whose
in the same manner

to
in to local

diseases. Since and diseases vary durinJZ
year and from year to year, it is difficult
the best for a A

of should be tested on every small
farm every season, so that the
best can be chosen for use. Yields of

vary on many
of or and tarmlng

FIGURE 8.-Seeds of several important grain rice
bean, catjang cowpea, small red common bean, black
wax bean, red kidney bean, winged bean, hyacinth bean,
sword bean, mung bean, black asparagus bean, ~UYlJ""U.

bush asparagus bean.

LEGUMES

as
le~:UIl(leS or >JU.l1Se:,;/

are somewhat more difficult to
pr()dllCe than leaves and their pn)dllctJ[on
r.loRPlv tied to the seasons. In
grow best
weather is

seeds.
grown in the
seasons. :Sp,ec:ies

Grain leg:unles
the seeds are cOlmp,ac·t, and can be
stored for years. heat in hOmemlJlde ovens
can be used to kill weevils After

sOludng in water
spe1edl:ld up 2





Antimetabolites
seeds.

Needs weather
to ripen.

Small seeds, short-

to

(L.)
pods

pods
season.

Mature seed
poisonous.

not flower
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scale. It
tolerates the wet TnJPi,cs

Pi!;eClUIlea grows
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Seas,)nal~ . .. . .
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......
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except
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ve~~etllb1l3S is
ex Poir.)

tn:lCK-Il1eSfleo, hard
flesh and

as a after more
mature the seeds can be removed eaten.

leaves are a dish of greens. Mature
seeds can be into a meal in and

that can be used with other flours for baked
Okra do not contain a

amount of anyone do contain
fair of

Vel?;etab.Le in the diet \J.U"U L.U!

mterior.
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Opaque 2 corn
(right),







12.-Fruit trees recommended for subsistence

Common name preference

manage

has tolerates drought
poor

wide variety uses.
adapted; heart, inflorescence

as is sap (for wine),
as a stimulant.

adapted, versatile in use, bears
over long season, limited disease

some areas.
aualJWll, versatile use.

Underutilized

leaves,
seeds also used; trees tend get
too large for small farm.

Extremely productive, easy
source cooking oiL

Short life span.
accepted, widely adapted, heart

and inflorescence also used.
small fruit.

aaaprea, versatile in use .

vitamins Bz, Bs .
. .. .

vitamin A

None
Vitamin C, calcium

C ....

B vit2lmUls

.. Oil, protein.
protein.

. . . . protein, minerals,
B vitamins.

Vitamins A,

. .... Vitamin C ..
. . Sugars, vitamins

Tropics

climates
there are tolerant

moderate

...

Somewhat dry Tropics
Tropics ....

SOlme,,,,,,,<o dry

Elaeis guineensis

arabica .
Psidium guajava

Citrus Swing , ...

Theobromo cacao
Cocos nudfera . , ..

Macadamia integrifolia
Maiden Betche.

Mangifera indica

Malpighla glabra L. . ... ,.
Pouteria campechiana \H.V.n.!

Baehni.
Anacardium occic!en:ta,/e

Persca americana
Musaspp. ..... . .....

lime .

Macadamia.

Oil

Avocado " "
Banana .

Cashew .

Coffee
......... , .

growing; green fruit, leaves,
heart, roots also used.

... Very popular, useful as fresh fruit or
in drinks,

adapted, seeds and leaves
as as fruit pulp.

VitaminC.

. Vitamins A,

humid

Carica papaya L. .

Annona muricata

Tamarindus

Citrus sinensis Osbeck

......

Papaya



is
feIllCe]pmlts. Stakes up to

as ex(~eHI[mt

Leguminous trees (table 14) afford several
benefits to subsistence farmers in need of multi-
purpose crops on plots of Many are
rapid-growing that a low- to
intenne1diate-densjlty wood, and are to

environmental are
uSllally fertile at an age and often prlJdllCe

mtro~~en to the soil and
pnJdllCe prl)te,in-ric:h t()lllJlge and seeds that serve

in some as
terminal bnmches of some can be cut

2 meters

(Sw.) is a
drclught·resist~mt SPl3Cil3S that can be in

montane habitats. It
that is resistant to

for and to
bark is used in

serve as AU''''!,>''''.

nutritious
of Indians in what

is now the S011thlW€lstl3rn U"""vU States. The tree
also functions as a attract
bees that make

Mother of cocoa IlT.lin:driia Sel-)iUl'n ClLt::UlU./

es[>ecially useful as

LEGUMINOUS TREES

are caI>able of sP!:outing
"planted" in the ThespE3ciE~s

fixes nit;ro:g:ell; and is for windbrC3a(,.(S
+Ai,~r'Qis intothegr(Iund
serves as an excellent nurse
CrClPIJin.g schemes with cacao, and coffee.
The wood is it is used in construction and
cut are used as The and
flowerbuds are and leaves serve as

for cattle to. It
too is a

is another
fast-!!rm'Vinf! nmltip1urpo13e l€!gume that serves as

Tender green
are eaten in ""uau;::),

CUITles, and soups. The leaves a
cOlltent, makirlg them an excellent
manure. The bark a useful
can be from the sap. Other
from the been

Tantan (lA?uc,aen,a l(~uclocepftala

the most

altiUs is
fruits are used

of forms

for the
. These are useful

deal of food and
can be

and
very versatiLle V\'!m,ey<ia

will grow well under con
ferj~iIit;y and its sta.rd:LY
ap]Jea1mlg. The has u,,-,,,,,,,,,,,,

t ... ·,"'1<,<> can be cut, used
and may be re]:Ila(~ed

trees are used
which are

tastlll,g. These includle

The small

ull()pe:ned SPElthl3S or
COllsilder'ed are

VEGETABLE TREES

There are a few trees and a number
shrubs

small farm
because

realize. The around the seeds is used to flavor
chl1tIlleys, ULUlfi::;, and other foods, and both seeds
and tender leaves can be cooked and eaten.

offer the small
farm many of the features of trees. The
fruits of all varieties can be used as

green or After fruit pr()dtlctilon ceases,
flowerbuds can the

bases of the bracts are delicalbe vlegE~tal)lei3.

The
for

35



Breadfruit. . .. . .....

• 0 ••

climates.

. .

, ....



.M,)do1rate to

... ..,.. Gliricidi,a. seJ.lium
....... , .. Pros,opsis:juli}70,

... ., ... ,. Pithecell'.obiu~m

. ., . ,., ... 1,eLwae,na lei!/.coceph;l1a

WOOD
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Table 15.-Tropical trees of special value for forest products

Common name Species Site preference Uses Notes

Alder. . . . . . . . . . . . .. . Alnus spp. . . . . . . . . . . .. . Cool, moist, montane
habitat.

Australian beefwood Casuarina equisetifolia L. .. . Dry to moist lowlands
and foothills.

. Grows fast.

......... Edible fruit, heavy yield.

Windbreaks, hedges, fuel Dense wood, can be propa-
gated from cuttings,
fixes nitrogen.

Construction of lightweight Very wood, grows fast.

Furniture.

Construction timber, shade Water-resistant wood.
for other crops.

Timber, fuel . . .. . Grows fast.

Construction timber Fixes nitrogen.

Timber, furniture, posts.

Timber.

Construction timber.
Timber, furniture.
Timber, veneer, cabinetwood ... Grows fast.

Living fence, fuel, oil for soap.

Pulp, posts ...

Furniture, fine construction ... Fragrant, durable,
termite-resistant wood.

Furniture.

Boxwood, fiber, edible leaves.

Timber,

Timber, pulp.

Timber,

Charcoal, hedgewood

soils at low elevations,
to moist climate.

. . . . . . . . . . . . . . .Cedrela odorata L ...

. . . . . . Syzygiumjambos Alston

Teak . Tectona grandis LJ.

Mexican cypress lusitanica Mill. .

Paradise tree Simaruba glauca DC. . .

Melina ..

Kapok ...

Coffee colubrina Colubrina arborescens Sarg .

Balsa. . .. "....... . , Ochroma spp , . , . . . . . . . .. . Moist to wet lowlands or
foothills.

Burma toon .Toona ciliata Room Moist to wet foothills
and mid-altitudes.

Capa .. , . . . . . . . . . .. . Cordia alliodora Oken . Dry to wetlowlands and
foothills.

Caribbean pine. . . . . . .. . Pinus caribaea Morelet Lower with
high summer rainfall.

to wet lowlands and
foothills.

Eucalyptus. . . .. . Eucalyptus spp Individual species adapted
to variety of climates.

False cedar . . . . . . . . . .. quinatum Dug. . . . . . . . . . . to wetlowlands .
Honduras mahogany Swietania King. . . . . . . to wet lowlands .
Kadam . . . . . . . chinensis A. to wet lowlands and

foothills.
. . . . . L. wet lowlands and

foothills.
. Gmelina arborea Roxb. . . .. . Moist to wet lowlands and

foothills.
....... Foothills to montane

habitat with summer
rainfall.

Monterrey pine Pinus radiata Don. . Areas with winter rains
and summers.

Ocote pine Pinus oocarpa Schiede . . . . . . . . .. elevations with
summer rainfall.

. .... Lowlands, monsoon climate
to rain forests.

... Low to medium elevations,
humid forests .

to wet lowlands .Spanish cedar
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Molassesgrass . ' , " ", "Melinis minutiflor-a "'" .

, . ,PereImial; prOSlcrate

,Digitaria de(~u~nb'?ns

Paragrass """""", . .Brachiaria mltrICa"'Ai~H,

Pangola, ,

Merkergrass , , , , , , , , , , , , , ,Pennisetum p~~rpUr,eUln

Schumach.

Rhodesgrass , " ,'. .'", cuctIIU!'s or

.........

..... , .... "" .....
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Species Disadvantages

eaten.

be

Many species are harmful or
poisonous.

. Often too

.. Often

. spp. succulent herbs with spines
. '" Urena spp. . Annual herbs with spiny seedpods,

widely adapted, used as pasture.
. .. H.B.K Fruits are used.

. . . . . . . . . .Commelina spp. . Annual or perennial sm;culer,t herbs,
used as pasture or cut

Euforbs Euphorbia spp Wild plants, mostly herbs; used as
pasture.

Hibiscus , ,., .Hibiscus spp. . ".,. Perennial shrub, used as cut forage .
. .Brosimumalicastrum S.W.... Tree, prefers dry areas, cut

and fruit used.
. . .Ipomoea spp. . Perennial climbing

used as pasture cut
Op'untia spp , Perennial succulent herbs with spines

Trumpet .. Cecropia peltata tree, used as cut
Wild . . . . . . .. . ... Ficus spp. ..... . . .. Tree, used as cut

or gnlZll:1g.
grasses and le~;mnes,

asset on the SubSllstienl:e
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malrk,eted as

South America , Guinea live
and in a cage on the no food

the grass, and no water ex,cerH; what
extract eat, The cage moved

and the act "la'Wnm()WI3r

small farms is often

It is not to pn)dllCe encmg:h
the small farm,

common in some countries in
intake may he too that meat is

the essential element the some meat in the
de13ir~lblle, hut it does have to he a

eaten as meat

cereals

2

8-10

20
50-60

goat,
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