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_ This Technicak Bulketin No. 14 coflects brley deschlptions of Jour (4)
types of economically important species of Legumes used gor food, gheen
manwing, and forages in the tropics and subtnopics. It is a compandion
Zo -technical bulletins no. 12 and no. 13. These deseriptions include
Anformation on climatic and s0if adaptation 04 each species, on cultural
practices gor effective production, and on their usequlness im farming
Systems. In addition to the Legumes, similar information is provided
(%g};cfmajon perennial forage grasses adapted to the troplcs and sub-

This Lype of ingormation has previously been difgicutt to §ind,
ddnce publication has been widely dispersed in meny places. The imtent
4 to provide enough hnowledge about edch species o facilitate seleetion
of those that appear best suited to particular sé ons, climates, and
404L conditions. ‘

For further 'éa‘a'zma,téoﬁ‘on selected species, queries may be addressed
Zo this ofgice. Additional copies of this technical bulfetin may be
Aequested grom this office, on through the AID Mission, on the Regional

4 Moran_
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II.

Fﬂr%m: Prefers sederate vefafall, well-fee ini
artile soils. b

2. Field and Garden peas -~ Pisum arvense. Prefers cooler growinseasqn,
' modgrate rainfall, neutral well~-drained soils, medium fertility.

3, Cowpeas -- Vigna unguiculata. Prefers tropical humid climate, téleraté
.. acid soils if well-drained, responds to fertility. ' C

' 'rainfall, medium texture, well-drained soils.

’4;::?Cﬁickpcas == Cicer arietinum. Prefers ﬁbolér_growingyseason; tioderata’

s.f?atéhtils -~ Lens culinaris (L. esculenta). Prefers c&bler‘gtgg;ngiiié;r

son, moderate rainfall, well-drained soils of medium texture.

6. Pigeon peas -- Cajanus cajon. Tolerates some drought on dagg;gégig,v
 prefers well-drained fertile soils. ' N

[EA]

'7:§§ Mung beans -~ Vigna radiatus. Adapted té‘warﬁ~humid,xegiqnq;;ﬁ§§§6§§.5
fairly deep, well-drained soils. . '

8.  Broad beans ~- Vicia faka. Prefersg coolé:,grﬁyihg seasony: moderate;
rainfall, well-drained coils, toleratee some soil’ salinity.

Grggﬁ?got 011 and protein ) Ch L R
9+ .Groundnuts -- Arachis hypogaea. Prefers modefate rainfszll, and:dgy;
weather when ripéning, well-drained, sandy loams. -

<

for maize, well-drained, fertile soils.

'10.  Soybeans -~ Glycine max, Prefers climatic conditions aimilar Fo Fhoge:

Note:, Within each of these species there are meny, varieties that may differ.
widely in growth habits, and adaptation to soil and climatic conditions.,
Growers are advised to select varieties that heve been locally tested and; _
found. to be productive., Tor regions of limited rainfaell, the varietiecs,vith
short growing periods are more likely to pature seed before soil moisture
is exhauated. : .

W
PR

‘The growing ofﬂonéhpfﬁkbeﬁsbsyphqmyili,normdlix‘in;taqii,;@QQQQQgégé;
soil nitrogen by Ao,or,noreﬁlba,fpe:'acre1(44 kg/ha), for the benfit of
the following cron. A M -



_',_..

wriice i fRabn legumes are importamt staple food crops inYhwua
countries of the tropics and subtropics. They are present in mo ood"
stgxes and markets as dry grain; and usually there are, severa nds sold
in'tesponse to buyers' demands. While each type or species of food grain
legume has its own distinctive flavor and cooking qualities, from a nutri-
tional point of view, they are interchangeable. All food grain legumes

are rich in protein, and also in lysine and tryptophan, which are essential’
amino acids in such protein that are deficlent in cereal grains, reot crops,
plantain and other widely used starchy foods. Thus, food grain legumes not
only satisfy food preferences, but they play a vital role in providing a
better balance in human diets, where the supply of animal proteins (meat,
milk, eggs, fish) is deficient.

The limited production of food grain legumes for market as dry grain
may be ‘traced to relative low yields. There has been little application
of modern plant breeding, improved cultural practites, and f1eld testing
to identify those materials and practices that will result in ht‘h‘r yields.
- It -appears probable and feasible to éﬂhieve 2’ fbld incregages in yields
of adapted food grain legumes in virtually all’) glons, that would wake
them equal or superior in farm value to the cereals that have received
< most attention in application of moddtu techrblosy.

The additional unique quality of food grain legumes, not possessed
by other staple food crpps, is the fact that such legumés do not require
nitrogén fertilizers. In fact, a vigorous crop of iany of the food grain
legumes may be expected to contribute 40 or more 1lbs/acre (44 kg/ha) of
residual soil nitrogen, for the benefit of the following czop. Thus, the
cereal grain crop that follows a food grain legume in the farming system
may te increased 25 to 50% in yield, because of the residual soil nitrogen

- that is available. The leguminous crops have the unique capability of
fixing large amounts of nitrogen when the seed has been inoculated with
compatible strains of root-nodule bacteria (strain suitable to the legume
species). The nitrogen fixed from soil air, is used by the legume to pro-
duce its own high protein content, aud &lso the residual fixed nitrogen
‘compounds in the soill and root system of the iegume plants, The exploi-
tation of this distinctive characteristic of legumes has received compa="
ratively little attention. Howwver, it is feasible for exploitation by:

. all crop farmers and could have far reaching effacts on profitability of

-agriculture when well nnlorotood and widely applied. ‘

‘a"‘lh c«ntributm of Legumes to Continuonuly rm‘ ”‘(;1
tlll for the Tropics and Sub-rropgc. NenEt

{



-

o : Whole Seed Chemical Compoaition
TR YOI o - 1dn Per Cent
Common Namc, - . Botanical Name ‘

| o Carbo- Fat lMinefals
‘PFotein hydran. (011) (Ash)

' Beans Phaseolus wilgaria | 217 | 60.9 1.5 | 3.6
Peas P:}sum arvens'e’ 2293 %0 ) 1.1 y 3.6
Cowpeas: - W:igna ungui-.culata 23.1 61:4 . 1.4 U
Ch!.ckpe'q%a Ci;:er arietinum : 1119 6 ] ’Qi.;’; 4 . ;’Q-@"A f’ Mz i

Lnﬁ%:l:’.a» :;f{. ;;I’..ens ’.9uligar'§e | 2}-9 r6L.1 : ‘ }l.ix ‘\ 2;%9

gumpm (Ca3untis-pajan 19,5 | 655 |- 'Ll«s‘s-‘« :
Mung hesns?  Vigna radiatui cans [ 618 | ke ,‘
‘Broad beans.  Vicis faba | * 6.2 59.4 +f .13 | 30
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Soybean 1Glycine hax

‘Meal, after oil extraction 45 7 31.4 1.3 6,1
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- “dn'human diets.




~ - This QuioF boans 13 native to the Amertess, it hhe Frep T wids
—__ NS s ol ‘ € ST0P 18 Wie2Vy,
" gl -arcund the werld in the trepics end M,gdnd is Tvam. — 7
'season crop “in the temperate zone. The crop is one of the most important
food grain legumes (pulses) in the world. Beans‘bre high in total protein,
20 - 25%, and thus serve to balance human diets based on starchy foods

such as cereal grains, root crops, plantain, etc, They serve as "extenders"
of the scarce animal and fish prcteins. Beans are comparatively rich in
lysine and tryptophan which are essential amino acids for human diets, but
are deficient in starchy food crops. However, beans are widely popular as
foods because they are easily grown, and store well, as well as because
the food flavor is desired. Dried beans constitute a staple foodstuff

for which markets exist in virtually all countries.

An important requirement for profitable production is to increase
crop yields. The yjelds of beans in developed countries are approximately
two- and three-fold as great as those commonly achieved in the less
developed countries of the tropics and subtropics. It is believed that
improved cultural practices, including the planting of improved varieties
that are high yielding and resistant to pests, will substantially increase
ylelds. It {s fmportant also to grow beans where they are adapted to the
'soi1 and climatic conditions. A significant factor that has not been
adequately recognized, 1s that a vigorous crop of beans will leave residual
s011 nitrogen in the amount of 40 or more 1bs./acre (44 kg/ha.) for the
benefit of following crops. This potential 1s realfzed only where the
‘seed is well fnoculated with nodule-forming bacteria.

Descriptign: This 1s an annual crop, elther bushy or twining, three
Teal %s,“?10wers.wh1te to purple on short stalks, pods slender and
somewhat curved, seeds globular to oblong, seed coat color being a
wvar{etal characteristic. The commonest seed form is kidney shaped, but
color may be white, pinto, red, black, etc.

Climatic Adaptation: Beans require warm weather for the growing season,
which may vary from 90 days for early maturing types to 140 days for
Yater types. Excessive heat interferes with seed setting, and low
temperatures are unfavorable for growth. Moderate rainfall is favorable’
1n early growth, but dry weather favors good ripening. Beans are
moderately drought tolerant.

Soil Adaptation: Beans prefer well drained loamy soils, neutral:or
2 1y ?ihazine. Phosphate 1s the nutrient most often‘&effcient’fﬁ
ropical soils.

Culture: The crop should be planted when rains begin in the warm seasonw.
Phosphate fertiiizer should he applied in bands Jugt below the plant row.
If the soil is deficient 1n calcium, magnesium or sulfur, these elements
should be present in the fertilizer. Nitrogen is not needed if seed 1s.
‘well inoculated. If "trace" elements (one or more of zinc, molybderum,,

boron, copper, iron, manganese) they may be mixed in very small amounts,




Wit the feit fiizer. The Crop 1s planted In rows (50 - 0 . an. rt)
Eltf A Fakeiof:40 ».50.Vhe,/scre. (44~ 53 kg/M.), . ustr-dm;cmgr for
: «fth-meist ol for prampt germination. Early weed contro) {

essential.

Harvest should be prompt to avoid loss of beans by shattering. The seec
should be dried on flat surfaces to about 10% moisture to ensure safe
storage without molding. .



. Peas probadly eriginatad in the highlinds :of Ethiepda, bat’thetr
eudtura-spread in pre-historfe times to the Wediterranean: resten’and)
thence to the developing world. In the tropics and subtropics, peas’
are an important crop at higher altitudes, and elsewhere during eooler
seasons where rainfall is adequate. The crop is important as a cool
season crop in India and Burma, in the countries bordering Lake 'Victoria
in East Africa, in Morocco, Zaire (Congo), and in the highlands of
Colombia, Ecuador and Peru. Average ylelds of peas in these countries
are only one-half to one-third those of the developed temperate zone
countries. There are significant opportunities for greatly improving
yields in the tropics and s.btropics to make peas important cash crops
in regions where the crop is adapted, and to substantially improve the
~ productivity of land when peas are included in farming systems.

Peas constitute a major staple foodstuff in the markets of the
tropics and subtropics, either as whole dry peas or split peas. They
; are high in protein, about 25%, palatable and nutritious. They serve
to-balance the low protein cereal grains, root crops, plantain, etc.
that predominate in human diets of LDCs. They are a supplement to the
1imited supplies of animal proteins (meat, milk, eggs, fish). Peas also
are excellent sources of minerals and certain vitamins.

- .The principal constraint in making wider use of peas in agricultural
production is the relatively low yield. Yet there is good evidence that
yields may be increased several-fold by geieral application of existing
knowledge. This would include growing peas where they are adapted to
climate and soil, selection of productive varieties, effective use of
- mineral fertilizers, and appropriate cultural practices. Such higher
“ylelds would make peas an important contributor to cash income, and an
‘asset in maintaining soil productivity.

An immediate benefit from growing peas is their contribution to

" s011 nitrogen. When seed is inoculated with compatible nodule-forming
bacteria, a strongly growing crop will leave 40 or more 1bs./acre

(44 kg/ha.) of residual nitrogen in the soil to benefit the following
non-leguminous crop. No nitrogen fertilizer s needed for peas, and
'the use of various other legumes may largely elfiminate any need to

* purchase nitrogen fertilizer for all crops.

Description: The pea is a cool-season annual, with twining or half-bush
row ablt, reaching heights of one to two meters (depending on variety).
he entire plant 1s glabrous (whitish coating), with 1ittle or no branching,

and pinnate leaves terminating in a tendril. Flowers are large, showy,

white or purple. Pods are flattish containing a few to many seeds; seeds
may be round or wrinkled with seed coats green, yellow or brown. Spift

‘gels from which the seed coat has been removed are either yellow or green.

; h:ltap root system {s branched and penetrates rather deeply in permeable

soils.



gigﬁc %9_&: Peas are best adepted to relative cool ssasons,
" erate rafnfall,, Ene £rop. tolerates some frost, but
suffers from high tamperatures. It'is not 1njﬁrid‘hwainitod\rainflTI)
in Tater gromth stages, '

Sofl AdaQ;atigg: Prefers loamy soils, not strongly actd, well suppyted
W clum.” Deep sofls wit%qbqu water<holding capacity, but Rot

waterlogged, support higher'yields. Peas are rich in minerals, and any
sof1 deficlencies 1n phosphate, potassium, calcium, magnestum or sulfur
should be corrected by fertilization. No nitrogen fertilizer is needed.

Culture: Peas should be plantasd’ at tHe beginning of the favorable growth
saason, on a well prepared seed bed, Fertitizers are most effectively
used by placement 1n a shallow furrow under the Intended plant row, along
with some animal manure 1f available, and covered lightly with soi1 before
dropping the seed. Seeding rate 1s 30 to 60 1bs./acre (35 - 65 kg/ha.)

in rows 30 to 40 cm. apart, to provide one plant per 10 cm. of row.
Shaliow planting is preferred for easy emergence of sprouts. Early
control of weeds {s essential. The pods all ripen at one time, and

thase may be' airdried before threshing. Threshed seed should be dried

to about 10% mofsture content to insure safe storage without molding,
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(5 cownsed are rnative to Africa. They are grown for Waikat us dry™"
fdﬁdfgggggpgégdnes #n yarfous countries, and very widaly used as Syhe
sistence fpods throughout mdch of the African continent.  They are
grown also in warm climates in other tropical and subtropical regions,
wherg regional types and varieties have become established.

Cowpeas have a high protein content (20 - 25%) and are palatable
and,_putritious foods, They fi1l an important role in human diets
whéigger grown, as pratein suppleme.ats to such. starchy foods as the
cereals, root graps, -planiatn, etd, The crop is used ag-a fresh
vegetable (ful} grown green seeds), and as a dry yrain, In the fofm
of dry grain, cowpes¥ constitute a.stapie commodity in markets and .
trade. o ’ ” ' o oo

The exploitation of the inherent values 0T.Cowpeas nas veen
constrained by generally low, yields. ' A comparison of average ylelds
in producing countries shows. that production may be increased several
fold by selection of adapted varieties that are resistant to pests,
hy effective cultural practices and prudent use of fertilizers, together
with prompt harvest and drying to produce a salable crop. A very
important indirect benefit from growing cowpeas is their contribution
o residual soil nitrogen, A vigorous crop of cowpeas will supply
enough soil nitrogen to increase yields of the following crop of a
cereal by 25 to 50%, and thus reducing dependence on fertilizer nitrogen.
Cowpeas may be a significant component of a balanced crop rotation, to
provide a marketable crop ard to maintain soil productivity.

Description: The cowpea is a warm season annual herbaceous legume. The
Tants of different varieties may be half-bush to viny in growth habit,

with shiny smooth tri-foliate leaves. The plant is indeterminate, aid

typically continues to blossom and produce seed for an extended period,

 ‘fhe flowers are white or purple, borne in pairs on short stalks; the

. pods are smooth, 15-25 cm. long, cylindrical and somewhat curved. The
seeds are kidney shaped, and seed coats of different varieties range

from white with blackeyes, to solid colors of brown, clay, maroon,

- ‘purplish or nearly black. The varietal seed sizes and colors make it

60551b1e to choose types for which there is greater market demand.
arieties generally breed true, so that maintenance of pure seed is

not difficult, :

Climatic Adaptation: Requires warm weather, and moderate rainfall,
Better adapted to abundant rainfall than most other food grain legumes.
Moy be adjusted to regions of short rainy season by choosing early '
mavuring varieties. Intolerant of cold.




SOV} s \g’%’tiom Adapted to a wide range of soils from Sandy,(t6 feayy
/wt. acid sofls, and various levels of fertility. fIntO]érahts’o’f"'y"
.poor $011 drainage. Responds to phosphate fertilizers, and to
gorrection of soil deficiencies in calcium, magnesium and sulfur, -
these occur. Nitrogen fertilizers are unnecessary for good growth,
Cylture: Choose varieties that have been field tested and found
productive under local conditions. Plant on well prepared, seedbed, it
rows at 30 1bs/acre (33 kg/ha.), when soils are moist. Phosphates, and
such other mineral fertilizers as may be necessary, as well as animal
manures, should be placed in shallow furrows and lightly covered with
soil before placement of seed. Early control of weeds is necessary.
The ripe pods should be harvested promptly, and the seed well dried to
about 10% moisture to insure safe storage without molding. Certain
varieties do not shatter seed from ripe pods and are preferred for -
commercial production. '
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4, Chjckpeast‘Ciéer‘aiiéﬁinumf

(Garbanzo) Chickpeas occupy an important role in the agriculture
of the Mediterranean region, the Near East and the Indian subcontinent.
They are grown in the cool season with winter type of rainfall, and are
an important crop in various regions of Africa, the Far East and Latin
America where a cool humid season occurs. The culture of the crop has
received 1ittle attention in terms of modern applied science and
technology, with the result that average yields are unnecessarily low,
Nevertheless, chickpeas are prized as a staple food crop, and are sold
very widely in stores and markets in many countries. Chickpeas are
rich in protein, and are palatable and nutritious. They are used in
human diets to supplement starchy foods (cereals, root crops, etc.),
wher§ they may partially replace animal proteins (meat, milk, eggs,
fish).

A principal constraint on greater use of chickpeas in farming systems,
is the relative low yields. Evidence is accumulating that greatly
improved yields are feasible, that would make the crop much more profit-
able, The use of high yielding varieties adapted to local soils and
climate, that are also resistant to insect pests and diseases, combined
with effective cultural practices, and prudent use of mineral fertilizers,
should greatly increase yields of grain. In addition, a vigorous crop
of chickpeas will leave residual soil nitrogen, that will greatly benefit
the following non-leguminous crop of cereals or other crops. Chickpeas
have the potential of not only becoming a major income producer for the
cultivator, but also a means of contributing to more sustained soil
productivity.

Description: The chickpea is an erect, herbaceous, pubescent annual,

15 - 68 cm. in height. The plant is well branched, with pinnate leaves,
each having 10 to 20 leaflets. The flowers are borne singly on short
stalks, white or tinted in color. Pods are short, pubescent, contairing
one to two seeds each. Seeds are rather large, 1/2 to 1 cm. wide,
wrinkled with a point on one end, and the color of different varieties

may be white or pinkish, red or black. The small blackseeded types seem
to be associated with earliness and tolerance to adverse soil and climatic
conditions, and the white type with higher yields. However, plant breeders
indicated that various combinations of seed and plant characteristics are
possible. The chickpea has a tap root, rather well branched but does not
penetrate deeply.

Climatic Adaptation: Thrives in cool seasons with winter type rainfall,
tvades heat by maturing with onset of hot weather. Moderate rainfall
preferred. Tolerates cool weather and 1ight frost.




Sbil'Adaptation: Grdws well on a wide variety of soils but does: not

‘tolerate poorly drained soils, nor soil salinity. Relatively high.:.

requirement for phosphates, and moderate supplies of soil calcium;. "

magnesium and sulfur. Nitrogen fertilizer is not needed iffseed js

inoculated with compatible strains of nodule bacteria.

Culture: Grown primarily for dry seed for home consumption and
.for market. Plant at beginning of rainy season (or after danger of .
heavy frost is past), on well prepared seed bed, with application of
mineral fertilizers and/or animal manure placed in shallow furrow .
and 1ightly covered with soil before planting seed. Use only high-
ylelding varieties, field tested in the region where crop is:to be
rown. Plant in rows 25 - 30 cm. apart at rate of 40 - 60.1bs/acre
?45 - 65 kg/ha.), at depths no greater than necessary to place.seed

moist soil for prompt germination. Early weed control {s necessary. .

Harvest promptly when seeds are ripe; thresh and dry seed to about
10% moisture content to avoid molding in storage.



& femih - tem gtre® (oMl
Lentils ?re an anctent fo?d crop ™ ghe
$ons, widely growh as a cool season (W
:lﬁns’comclde with moderate ratnfall, [ ggw
tropical Africa, Lattn Amertca, and Asia, havs Bacong Taporeant
dndia and Pakistan are important producers.

fantils are a high-protein feodstutf, averag'ng ZRE58 protetn ang

@P Ggrbonydrates. The protetm 93 well supplied with Yysine and
tryptiphan, which are two amtne wctds essential to human diecs, but
generAlly deficient in ;ezgﬂ gmins, root crops and plantains ‘that
predominate in tropical &s§ gu itm[;ﬂ;al regions. Llentils are edstly
goked, quite digestibVe, gnd popular 4% @ foodstuff. The dry seed
ggruns is widely marketed throughout the tropical and 'subtroptcal
regions of the world. As s protein food, Tentils gre Ynterchan table
with other food grain Yegumes, and the volume of each ihat 4s | rketed,:
SoneAly depends on price. ' '

Ceatils have ot been fully exploited as a cash crop because of

grally Tow yYeldse There 48 clear evidence that yields may be
fgreased three- and four-fold by application of available knowledge.
Gge should be made of Improved varieties with higher yfelding abil{ty,
registant to pests, that have been field tested in the region and
foynd to be superior, The application of appropriate cultural practices,
&nd prudent use of fertilizers should substantially Increase ylelds and
‘make lentils far more attractive as a cash crop.

o

. in common with other food grain legumes, Yentils are important for
nitrogen fixation, When plants are well {noculated with compatible
#trains of nodule-forming bacteria, a vigorous crop may be expected to
contridbute 40 or more 1bs/acre (45 kg/ha.) of soil nitrogen that will
beneftt tha following non-legume crops. This is equivalent to about
200 1bs. per acre (220 kg/ha.) of sulfate of ammonia fertilizer. The
Inclusfon of high yielding lentils 1n the farming system should increase
tash income, and also enhance the continuing productivity of the land on
which it 1s grown,

Dascription: Lentils are short season, erect, cool season annuals,
‘rescning heights of 30 to 60 cm. The stem is branched; leaves are
Planate with four to seven patrs of leaflets, each leaf ending in a
tendril, The un’h flowers are borne on short stalks, and may be
white, 111ac or 11ght blye. Pods are short with one or two lens shaped
seeds, Varletsl seed colors may be green, reddish green or brown,
There are Yarge and small seeded types, the Targer type having 13,000
seeds per kilo, and the smaller type having about 26,000, Lentils have
& branched root system, that penetrates 30 to 60 inches nto the sof}.
Earlter strains cequire 70 days from planting to maturit » And the
later strains require 110 days.



aptativnp (E“?Qg'lei’s’*};‘:boié%&ggithéﬁ an’d'(ga;hﬁm {"‘i"‘;ﬁ:

ual\where, ralns oeeyr-dn; the cool season., Injharsher climates,

[plang aft ""?’é“ﬁﬂ»@*’alﬁ% lanaging £rosts 18 past b ok e
MfOry Onset of heat and drought,

)

i

\daptation: ‘Lentils prefer sotls of moderate ferti)ity, with:

So1l ‘moder
“sl}b“‘

‘ (

stantfa] waterholding ‘capacity. .Sensitive io sofl salinity. N (
Responds to phosphates, and to other mineral fertilizers where thése
are deficient (calcium, magnestum, sulfur), Being a lTegume, lent{ls
(ﬂoﬁﬂqt?requireun1tnqgen,fert111Zers;» H a

d1ture; Plant only high ylelding varieties, field ‘tested under
Tocal conditions and found to be superior. Well prepared seed beds
‘should have fertilizers and manure placed in bands in shallow furrows
and covered 11ghtly with goil before seeding. Plant in rows about

30 cm. apart, at seeding pate of 5 - 8 1bs/acre (6 - 9 kg/ha.), and
depths of 2l - 3% cm,’ L#ntils do not compete strongly with weeds, and
early weed control is agsential. 'The ripe crop should be harvested N
promptly, threshed, and- the seed’dried to about '10% moisture to avoid"
-moluing in ‘stofage., o
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oduction dnclude Indta, Pakfstan and Burina %n@outh AsTa, Ugsndh
and j]gg!ﬁ{nyAfric@,ﬂ;hiwu‘p:glgdfeg\uhdfwenezuela. Averfige graty,
‘yfalds)for’ thess countrin eangy Prom $10)to 1130 kg. DeP Rectarey (7 &

fowever, yields. of 1B, ta 2000 ¥, #¥4; teported under good management.
YAy ) . - o :vr(\‘;;): v ’\( ' : » X :.;l .

L0 Wheicrbpfjs*hibd!i&ﬁinﬁﬁghyfaaysfﬁnﬁVirious regions; as § Yong-
;season. (s1x months) warm (season afinuals “tntercropped with sorghum,
{ulizd‘on?cottggﬁfoh;hqn?pgtuigxennghe main crop matures; or as a
(parennial ‘in gardens, fop ‘two of mofe crops. The greatest potential.as
na1cash;cgggv1$ﬂgg1tgﬁé{§§)aﬁ annual using varieties that mature within
\six months.

~ 'Dry pigeon peas are &' well established foodstuff, marketed in

" stores throughout the troplcs and subtropics. They are high in protein,
/22 to 25%, and .ri¢h In carbohydrates and minerals. Theyserve to balapnce
‘the low protein cereal grains, root crops and plantain that predqminggeﬁ
‘4n human diets 1n the troptcs and subtropics. They also supplement the
1imited supplies of anfmal protefhs (meat, milk, eggs and fish),

. The principal constraint in.growing pigeon peas as a major crop

(4s low yfelds. 'As noted above, {t {s feasible to increase yields
.several fold. This requires planting adapted, high yielding variaties,
/effective use of mineral fertiliZers to correct soil deficiencies and.
‘meet the crops nutrient needs, and the adoption of cultural practices

to make the most effective use of the land.

~ The pigeon pea 1s an effective contributor to soil nitrogen. When
seed {s inoculated with compatible strains of root nodule bacteria, the
‘crop will leave 50 or more 1bs/acre (55 kg/ha.) of residual sofl nitrogen
‘to benefit the following crop. The greater the pigeon pea yfeld, the
greater the residual soil nitrogen. The actual value of the pigeon pea
‘may be determined by adding the cash value of dry peas to the value of
the increased yield of the following non-legume crop.

‘Description: The pigeon pea is a much-branched annual (or short-11ved
renngali that grows two to four meters tall, depending on vartety.
he plants are mostly pubescent, with trifolfate leaves, and flowers
‘borne in leaf axils, Flower color may be yallow or red. The pods are
five to eight cm, long, with four to seven ceeds per pod. The seeds
~are rounded with one edge flattened, usually brown, with a white spot
at attachment to the pod. Pigeon peas are very deeply rooted, and thus
1 (tolerate prolonged dry periods between rains, There are a grest many
~ varieties with wide differences {n adaptation, ylelds, length of growing
7 ‘suason, resistance to pests, and other traits, '
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911 Adaptation: Pigesn pess grow wel) on a,.wide range of 'sofls, byt
.yleld.best .on fertile loams, that are deep.and well dratned, 1t.4s;
| ted to have strong feeding power on Tess fertile soils. It
;tolerates some sofl salinity and alkalf, often found in dry regions,.

v 8 ka4

'On_deep, soils, pigeon peas tolcrate prolonged drought.,

‘Culture: Despite the crop's tolerance of lower sofl fertility,
‘higher ylelds require the use of mineral fertilizers to correct soil
‘def{ciencies. Phosphate 1s generally needed, but other deficienctes .
may need correctfop, including potassium, calcium, -magnesfum, and sulfi
‘When grown as a major crop, pigeon peas should be planted on a well .
prepared seedbed, at the beginnmg of a favorable growth period. The
most effective use of fertilizer s to place it 1n shallow furrows
under the intended plant row, along with animal dung 1f avaflable, and
covered 1ightly with soil before placemerit of seed. Seedling plants.
will receive prompt benefit. Early weed control is essential despite
~the strong growth habit of the pigeon pea. The better commarcial ‘- . .
varieties mature a crop of seed in a short period, so that a s,1,n?‘l‘cv.
harvest may suffice, Othar varfeties will require repeated picking as
pods ripen. The pods should be threshed when dry, and the seed furthen
(sun) dried to about 10X mofsture to insure storage without .molding...

/.
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. Mung beans are grown most abundintly {4n: South AsTa; @bpih@#ﬁgf!qdii&
-and Pakistan, but also are grown fm' Africa and tropical Americay "There
are two types, belonging to ‘the ;same species -« the "black gram", or
"urd" with mostly ‘black seeds, and the green or “golden gram" with green
or greenish yallow seeds. They are grown for food (dry beans and sprouts),
for green danure {(s01) Yiprovement), and'as ‘forage for 1ivestock, Mung: 5
cheans frequently dfe grown as &'second' crop following rice or cotton where'
cpan?all ds  adequate. | , | | / a
(Mung'b&ans are high 1n protein (24 ‘to 25%), ‘and are useful in human'
diets to supplement the low protein starchy foods «<:cereal gratns, root
crops, plantain, etc. The protein 1s rich in lysine and tryptophan, which
are essential amino acids for human diets, that are deficient in most .
other food crops. Mung beans are useful also to supplement the Timited
\supplTes of ‘anfmal proteins (meat, milk, eggs, ‘fish), particularly for
‘less affluent population groups. Mung beans are a standard staple ‘food-
‘stuff In most urban markets,

‘ Mung beans have ‘not been fully exploited in regions where they are’
‘well adapted,becausé of low yields, ‘However, there iS evidence from field"
'tests that yields may be greatly improved by the applicatfon of present
“knowledge. ~ The ifeasible increases of ‘two- to three-fold would make mung
‘beans a profitable cash crop 1n farming systems. To increase ylelds, the -
‘most productive varfeties for the regfon should be planted to exploit
their yielding abi11ty and resfstance to pests. The effective use of
fertilfzers -- phosphate, calciumw, magnesium, potassium and sulfur,

should be destgned ‘to correct soil deficiencles. The application of
cultural practices to enhance yields may be greatly improved.

A highly important benefit of includfng mung beans in farming
‘systems, 1s their contribution to nitrogen supplies, without purchase
:0f nitrogen fertilizer. A vigorous crop of mung beans will contribute
:40 or more 1bs/acre (44 kg/ha.) of residual soil nitrogen for the benefit
‘of the following crop. The inclusion of productive crops of mung beans
“in farming systems should substantially increase cash income, as well as
enhance the continuing productivity of the land.

Description: The mung bean 1s a warm-season annual, 30 to 100 cm. tal)
{3é§en51ng on variety), with an erect, spreading growth habit. The
trifoliate leaves are quite hafry. Flowers are borne in clusters on
short stalks; pods are slender, cylindrical 4 - 10 cm. tong, with 8 - 12
seeds each, Seeds are roundish, often with square ends, quite small «=
20,000 - 25,000 per kilo. Seed color may be black, brown, green or
golden, depending on variety. The plant has a tap root, comparatively
well branched and deep, thus permitting exploitation of soil moisture to
considerable depth, Some varfeties mature in six to eight weeks, but
others have much longer 1ife periods. Yields up to 26800 kg./ha. have
been reported for longer season varfeties,



Ll e e T R . . (‘;:?' ta ek E TS
| Climatic Adaptation: ‘Mung beans réquire warm weather.. They Wiy be’
?gronnfﬂnﬂseasons ) linitodtrainf¢1J;by~cxﬁ1¢1t'ﬂgf§oi1 mqt!tuwodﬁj}
‘accumnulated during previous rainy periods, or . after growthiof ian
frrigated crop such as rice. Varieties differ in their response toi
length of day, and should be selected to:match ‘the day length of the)
- season when the crop is to be grown. '

Soil Adaptation: Mung beans prefer fairly deep and fertile soflss .
Since the crop has a high requirement: for mineral Rutrients (phosphate;
potassium, calcium, magnesium, sulfur), fertilizers should be used 'to:
correct soil deficiencies. No nftrogen is needed when the .seed 1s: -
inoculated with compatible root-nodule forming bacteria,

Culture: Mung beans should be planted promptly when land {s

avaTlable, to more fully utilize the soil moisture. The seedbed
should be well prepared, and fertil{izer applied in bands under the
intended plant rows, by placement in a shallow furrow and then " htig
covered with soil, before seeding. Since seeds are small, they‘sgbul
be planted shallow -- about 2 - 3 cm. deep, to permit easy emergente.
Where the previous crop has been well fertilized, 1t may not be
necessary to apply more fertilizer for mung beans. Since the goal is
greatly improved yfelds, relfance should not be placed on traditional
culture which does not exploit the potentfality of mung beans. Row
planting, about 50 cm. apart, with one plant per 4 « 5.cm. of row, is.
recommended. Since mung beans are not strongly ‘competitive with weéig
early weed control 1s essential. The crop should be-hervested prompt ;‘
when ripe to avoid sead shattering, threshed, and (sun) dried to about™
10% moisture to assure safe storage without molding. - - .
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| BrondbigRe @re:-grewn 44 cool seasons with-moderate to good rainfa
(',‘.mmaﬁwwém ae(ﬁterranean and Near East regfons, and at higher
(ait{tudes 9 tropical climates. They are major food grain legumes
igggé such conditions, including such diverse areas as Egypt, Ethiopia
urkey, Moroccq, Tunisia, Brazil, Ecuador, Peru, and Mexico. Reported
natfonal graimn ylelds vary from 330 to 2100 kg/ha., partly because of
relative suitability of climate, but much to the differences in appli-
cation of available knowledge about the crop. There appear to be grea
opportunities to increase yields where climate and soil are favorable,
as indicated by local field experiments. Broadbeans are rich 1n prote
(25%), highly palatable and nutritious as foods, both as green shelled
beans, and the ripe beans. They are ftiportant food supplements to cerem:
grains (mafze, sorghum, etc.) and to root’ and tuber wcrops. They ard well
supplied with lysine and tryptophan shich ave amino acids that are L'
deficient \$m cereal gratns and .roots,

i \ !
C

o : C

The potentfal values of droadbeans as & ‘profitable cash crop and!
(as & Hutritlous faod ‘have 1argely been unexplofted because of relativel
Yok yields, ¥ield {ncreases of thiee- 'to)four-fold are feasible by small
(eulttvators by application of present knowledge. High-yieiding varieties!
‘that lidve been field tested under local conditions should be grown, 'Such
‘varieties are more resfstant to {nsett pests and diseases. Attentfon
must be given to correction of so!l deficiencies particularly to phosphate,
but 2180 to potasstum, calcium, magnesfum and sulfur. Any deficiencles. -
in “trace" elements needed 1n small amounts (zinc, boron, molydenum,
manganese, copper, iron) may be corrected by adding them to fertilizer as
needed. Improved cultural practices should be used. Animal manyres
usually provide sufficient "trace" elements,

In additfon to much higher ylelds, a vigorous crop of broadbeans
will contribute 40 or more 1bs/acre (44 kg/ha.) of residual soil nitrogen
for the benefit of the following non-leguminous crop. The broadbean needs
no nitrogen fertilizer for 1ts own growth, and the residual soil nftrogen
18 a clear bonus,

‘Description: The broadbean 1s a hardy cool-season annual, with erect
-growth, e plant has a single stem, 30 to 190cm. tall (depending on
‘varfety) very leafy, each leaf with one to three pairs of smooth leaflets.
‘Flowers are borne 1n axils of leaves, dull white with purplish blotch.

The pods are large and thick, 15 - 40 cm. long, with large seeds strongly
flattened, varying in color -- green, brown, purplish or black. There
‘are 1100 to 1650 seeds per kilo, but size is constant within each variety.
‘The tap root 1s well branched, with only moderate sofl penetration, which
\accounts for the crop's dependence on well distributed ratinfall.

1imatic Adsptation: The crop is sensitive to high temperatures, particu=
(’ Ply durTng bloom{ng and pod development, and suffers from dise;sc at

( s:gthdmperaturcs. Growth s most vigorous during cool weather, as at

(Mgher atititudes 1n the tropics, and the mi1d winters of subtrepics.
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'Sof) Maptation: Prefers soils of moderate to 'good fertility, well,
{dra dii.'wiiﬁ high water holding capacity. fnoderatély'toloruﬁtfofx
sofl salinity,

1ture:: .Plant onrunlmvprtphrqdujcidbcd, with use of necessary’ -
er zen~to.correct(sodl :deficiencles. Phosphate 1s‘th¢‘bls1c\necd:v
but:ng.nitrogen: 15 nueded vhcn.aled=hA3‘bgen‘1nocu]atea;uith“compltibToﬁ
riodule-fovming bacter¥a. .Fertilfzers, and/or manures may ‘be placed’ in’
a shallow.furrow and ¢overed 11ghtly with 5011, and seed placed thereon,
Seed at depth of 5 ~.8.¢m., ‘¥n rows 75-100 cm, ‘apart, at. seeding: rate:
to provide one plant per 15.= 25 cm. ‘of row. ‘Early weed contro) 13-
necessary. Ripe gods should.be harvested promptly, threshed, and:
(sun) dried to 108 modstire to 'fnsure safe storage without molding,



(9, (Groundnuts - Arachis hypogaea (Peanits))

(Groundnuts are believed to have originated in the ‘aree now)dccupied.
by Brazil, and to have spread rapidly through the'trop1c|lvand(tgnpori!ej
?zdﬁdq‘ibl‘owing European discovery of the new world. Within ths tropics
(and subtropics groundnuts are an important crop in India, Indonesfa, -~
‘Burmay. Thailand, a dozen countries of Africa, n Brazil, Argentina and:
‘Paraguay, as well as in Mexico, the Dominican Republic, and other ..
‘Car{bbean countries. The crop §s grown for export as unprocessed nuts,.
for processing into oil and meal, and for local use as a major food'.crop)
and a source of ofl for cooking and home 1ighting. Despite such wide
production and use, the application of modern technology has been quite
deficient. In contrast to yields of 2300 to 3000 kg/ha. for groundnuts
grown 1n developed countries, yields in Asian countries average about
1000 kg/ha., and African yields are in the range of 750 kg/ha. Latin
Arerican and Caribbean yiclds average about 750 kg/ha. There appear to
be substantial opportunities to markedly increase yields of groundnuts
in LDCs.

Groundnuts are grown in rotation with czreals (millet, sorghum and
maize), and where :~infall permits, as an interplanted crop. The vine
residues, after ripe pods are removed, are used as livestock feed.
Groundnuts are a highly palatable and nutritious foodstuff, extensively
used by rural people in LDCs, both as the whole nut, and for local
extraction of ¢il, and the use of the meal for food. Whole groundnuts
contain about 43% o1, 26% protein, 24% carbohydrates and 2.7% minerals.
They are also rich in certain vitamins and minerals. When oi1 1s extracted,
the residual meal 1s much richer in the remaining nutrients.

The general value of groundnuts is recognized by most growers, but
Tow ylelds constitute a major constraint in fully exploiting the crop.
It should be feasible to grea‘iy increase yields by the following
measures; introduce improved high ylelding varieties that are adapted
to local soil and climatic conditions and are resistant to pests; adapt
soil and water conservation practices to more fully utilize rainfall and use
3011 amendments to correct sofl deficiencies and meet the crop's
nitritional needs for phosphate, calcium, potassium, magnesium and sulfur,
as well as any "trace" elements (boron, zinc, molybdenum, copper,
manganese and 1ron). (Cultural practices must be more effectively
‘adjusted to local conditions, such as time of planting, weed control,
and timely harvest (digging) ard drying to insure high seed quality.

A major valus of groundnuts ‘n farming systems {s their contribution
to resfdual so!! nftrogen. A vigorous crop of groundnuts should contribute
‘45 Kg/ha. or more of residual nitrogen for the benefit of the following
‘non-1eguminous crops. The multiple uses of groundnuts to meet local
femily rieeds, as well as 1ts ready sale for cash, give groundnuts a
unique role in the entire 14ist of foodgrain legumes.



(Daséription? The gropndnut 1s actually @ type of pea, ard not a nit.
TE Is, 9 marm-season; ‘Nerbaceous plant that produces a’ central stam with
‘numerdus. branches ‘that range from erect to prostrate, There are two
‘main'‘types; the bunch type with pods closely clustéred at the base of
‘the plant, and the runner type that bears pods scattered along the

‘prostrate,. spreading stems. Flowers are borne in axils of the pinnate,
leaves, above or below soil surface. After pollination of the flowers,
" the ovary stalk elongates rapidly and pushes the embryonic pod fnto the
:$011. The pod develops only under the soil surface. Pods may Have one

to three seeds.

-Climatic Adaptation: Groundnuts require warm temperatures and moderate
.rainfalT Tor growth, and comparatively dry weather during seed ripening
and' harvest. Heavy rainfall causes deterioration, Groundnuts are grown
in seasons when the rainy season will mature 3 crop, by choosing syitable
varieties; early varieties mature in 90 to 100 days, and later varjeties
up to 140 days.

Soil Adaptation: Well drained sandy loams are best adapted to groundnut
culture, both for starting the crop and for harvest. A friable soil is
necessary for rapid maturation of the pods (borne below soil surface) .
and for digging the crop without 1oss of pods. Nutrient deficiencies
must be corrected.

Culture: Groundnuts should be planted on a well prepared seedbed; :
and planted at the beginning of a rainy season, in moist soil to nsurg .,
rapid germination and emergence of sprouts. In humid climates, plant‘hg"
of selected varieties should be timed so that ripening and harvest will
occur during a dry season. Fertilizers and/or animal dung are best
placed in shallow furrows below the intended plant row, covered 1ightly
with soil, and the seed placed thereon at final depth of about 5 cm.
Seeding rates of shelled seed are about 30 kg/ha., to provide one plant
Rer 15 cm. of row, in rows 70 - 80 cm. apart. Early weed control is
1ghly essential. When pods are mature, the entire plant is 1ifted out,
and air cured for initial drying of pods; pods are then stripped off and
rapidly cured on flat surfaces to protect against molding. Seed must not
exceed 10X moisture for safe storage. . :



10, ‘Soybeans - Glycine max

The soybean is an ancient crop in China and Japan, but did not
receive much attention elsewhere in the world ‘until recent times. The
phenomenal development of soybeans as a major o1l seed crop in the U.S.
since about 1930, has attracted the interest of many other countries,
World preductionipowis largely centered in the U.S. and Canada, and in
southern Brazil.

The adoption of soybeans as a major crop in the tropics and subtropics
is dependent on overcoming several limitations: (1) the crop is strongly
influenced by length of day, and is naturally suited to the sequence of
day length found in the temperate zone, which paralells the situation in
Manchuria where soybeans are native; (2) the soybean requires high soil
fertility which is not easily provided by direct application of fertilizer.
Soybeans yield well in maize growing regions where fertility is maintained
at Tevels to support production of 8000 to 9000 kg, per hectare. Such
fertility levels are rarely achieved with rainfed crops for the tropics
and subtropics; (3) the whole, mature bean is not a readily digestible
foodstuff under home cooking practices. Oriental countries convert
soybeans to digestible forms by various types of fermentation and ‘
sprouting procedures that are not practiced in other regions. All of
these factors may be corrected in time, by suitable research. The high
cash value of whole soybeans, of the extracted oil, and of the oilmeal
will stimulate further effort to introduce soybeans into tropical farming
systems. The oilmeal produced by 0i1 extraction at high temperatures 1is
highly digestible, since such temperatures dissipate the inhibitors to
digestion that otherwise constitute a problem. -

The average composition of soybeans and the meal 1s:_

Protein . 0i1  Carbohydrate Minerals
Whole beans ~39% ' TB¥ T 25% A

Soybean meal ~ 44% - '3 - 33" - 6.0%

~ (after oi1 extraction)

Soybean meal is a nutritious high protein foodstuff for human diets,
and for feeding 1ivestock. It is an excellent protein supplement to diets
that are high in starchy foods (cereal grains, root crops, plantain, etc.)
and low in protein. Soybean meal is rich in lysine and tryptophan, which
are amino acids that are deficient in starchy foods. The meal may also
be used to supplement scarce animal proteins (meat, milk, eggs, fish).

In addition to being a source of high protein food, and an attractive
cash crop where yields of 2000 - 2500 kg/hectare are produced, the soybean
1s a strong contributor to residual soil nitrogen to benefit the following
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non-leguminous crop. A ieasonably productive ¢rop of soybeans should
contribute 45 to 5' kg/hcctare of rasidual sofl nitrogen. This is
achieved when the :oybean seed is incculated with the soybean type of
nodule-forming bactzaria. K

Description: The soybean is an annual warm-season legume, sensitive to
Tength of day which controls the sequence of vegetative growth, flowering
and seed production. Varietal selection for ecologicat regions 1s based
partly on the adaptation to seasonal length of day. Soybeans are mostly
bushy, leafy, with varieties ranging in height from 45 to 120 cm., and
life~spans of 75 to 150 days. There is a strong central stem, with
variable amcunts of branching. The leaves are trifoliate, and smail
white or purplz flowers are borna on short stalks along the stem., Pods
are numerous, small, with one to four seeds, that are nearly round or
elliptical. Most commercial varieties have yellow seeds, but green,
brown and black seeded varieties exist. The plant is determinate in
blooming habit, and all pods ripen about the same time. Leaves turn
yellow and drop off as <eed ripening begins. Tne soybean has a strong,
branched tap root. which penetrates deeply and makes developed plants
somewhat drought tolerant. The plant is self-pollinated, and varieties
normally breed true with only 1imited rogueing to remove off-types.

Climatic Adaptation: Soybeans require warm weather, and moderate, well
distributed rainfall. It will tolerate short droughts, and cooler
weather at time of ripening. Excessive rain is harmful.

Soil Adaptation: Soybeans prefer well drained soils, that are deep
friabTe and fertile. Soybeans respond to abundant supplies of phosphate,
potassium, calcium, magnesium and sulfur, but makes less use of immediate
fertilization than of residual fertility. Thus the crop yields well in
farming systems with generally high fertility.

Culture: The crop should be planted on a well prepared seedbed when
 temperatures are above 15degrees C. and the soil is moist for prompt
germination. A1l seed should be inoculated with soybean type of nodule-
forming Lacicria, since other types of bacteria are not effective.
Fertilization should be planned to correct soil deficiencies, but 1t
should be plowed under or otherwise incorporated in the seedbed. Seeding
rates are 20 - 30 kg/ha. of seed, planted in rows 60 - 90 cm. apart, to
produce one plant per 10 cm. of row. Seed should be planted shallowly, -
three to five cm. deep, tc facilitate prompt emergence of sprouts.
soybeans are not strongly competitive with weeds, and early weed control
is essential. The crop 1s not harvested until seed is well dried, down
to 10% moisture. Non-shattering varieties should be used to avoid seed
loss. The ripe plants may be harvested by hand or by machine. After
threshing, there should be a final drying in thin layers on a drying floor,
to insure storage without molding.






. Section II. e
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Minor: Food ‘Grain! Legumes for the Troviecs:::
&nd Sub-Tropics =

Each of the:following species is quite important as a £ood crop in
certain regions of the tvopics and sub-tropics, although their production
is not as widespread as the major food grain 1egumes. Within each Bpeciea
‘there are many varietics, differing markedly in plant type, resistance. to
local pests, in adaptation to soil and climatic cenditions and in yielding
‘capacity. There appear to be substantial opportunities For- markedly in=:
creasing yields of all of these crops.

Cormon Name Botanical Name
1. Horsegram 1. Dollchos biflorus (D. uniflorusm
2. Lablab (hyacinth beer 12y Dolichos Jablab Lablab nigcr.u
! . bonavista bean)
3. Jack bean 3. Canavalia ensiformis
4. Cluster bean (quar) 4. Cyamopsis teétraponolcbus
Co : ) psoralioides)
5. OGrass pea 5. Lathyrus sativus
6. White sweet luuine ¥ 6. Lupinus albus
7. Goa bean 7. Psophocarpus tetra-
: gonolobus
8. Tepary bean 8. Phaseoliis acutifolius
9. Lima bean ﬁ 9, Phaseolus lunatus
10, Secarlet runner hean * 10. Phaseolus multiflorus
11, Adzuki bean ‘ 11, Vigna angulavis ,
12, PRice bean, moth bean. 12, Vigna calcaratus, V. aconitifolfus
13. Cetjang bean , 13, Viana unguiculata (V, cylindcica)
14, Yardlong bean 14, Vigna unguiculata (V. sesquipedalis)
15. Bambarra nut . 15. Voandzeia subterranea -~ =~ = -
The vhoice of a crop spenies s y local coils and climete, plus ihe

planting of the particular varieties that have proven to be high yielding
in the region, :and the effective use of cultural practices and necessary
fertilizers, will normally increase yields very substantially.

The growing of one of these crops will norma]ly increase the residual, @aii
nitrogen by 40 or more 1bs. per acre (44 kg/ha) £or the tencfit of the
following crop.

For further information on legumes see Technical Series Bullatin No. 10,
"The Contribution of Legumes to Continuously Productive Agricultural Syset. _ .
for the Tvopics and Sub-Tropics". . ) ’
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The @vetage protein content of cereal grains is

‘these food grain legumes. Cereal proteins also

less than half tiut of

are seriously deficient in

,f_i;ysin’t and ‘tryptopﬁfl;(. which are amino acids that are highly essentisl in

. Wuman dtace;



A gorsé jreh - Boliches biflord, B, whiiarus

gagcriggtone There are various Plant types fn this species; varying)
o varvekfes that ary erect, to those that are trailing; and from &
short segsoh to a long season 1ife perfod, Flowers are violet to.
white pea<i1ke, borne in clusters on a raceme, with lowest ¥lowers.
gpening first. Pods are narrow and hafry, and seeds are smaller than
lablab. Relatively free of pests, but some varieties are susceptible
to Tocal insects unless controlled. When well grown, the crop makes
important contributions to sefl nitrogen (up to 40 kg/ha.) which
greatly stimulates growth of following crops.

Climatic Adaptatfon: Similar to cowpea; erect, bushy types are adapted
e savanna regfons, and the longer season trailing types to humid

~climates; but plant breeding may aiter these relatfonships. Adapt

to warm seasons; and yfeld best under moderate to abundant rainfail.

Soil Adaptation: Similar to cowpea; widely adapted to soils of widely
erent character, but intoTerant of water-loggtng ahd flooding.
Responds to phosphates oh mos? soils. Inoculated with cowpea type of’
nodule-forming bacteria, which bccur widely %n soils of tropics and

subtropics. :

Culture: May replace cowpea where drought can bd expected dubing the:
Owing season, Planted in rows, onawell prepared seedbed, at the
ginn1n$ of the rainy season. Early weed control s essential. Respoids

to animal manures placed 1n furrows below the seed, probably because of -

the available minerals present in such manures. Contributes to residual
$011 nitrogen to benefit the following crop.
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(2.) (Lablab (gmint h besn; | bean)- Dol#choy lup}ql_». Lebleb 1 g__gg)

{Pgr’(gtion This specles has cors?denblp ‘d?’ver!!tj m ‘plant types. ,lt‘
\Ts relaiad to the horse gram, with which ft may Be Mybeldized. It 420

> robust, ‘twining: typs of plant, with s lopg gPowfhg eepson. Begins seed)
(production from sarly blooms in three to four months, and miy continue’
(for extended periods.  Grown widely throughout the trppics and. sybtropics)
(a3 & gresh vegetable, for ripe seeds, and for Hvutoc& feed, and gresn
‘manuring, About 2,200 seeds per kg.

Climatic Adaptation: ‘Sycceeds 1n reglons of over 600 mm. ratn?all yearly,.
ylelds Increase with higher rainfall. Requires warm weather for
normal growth.

11 Adaptation: Adapted to wide ra of sofl conditions, as to fortility;
8 lciagty; and {s tolerant of flooding. Responds to phosphates where:
soils are deficient. Animal manures p!aced.in furrows below plant rows
usually enhances yields substantially.

Culture: This multipurpose crop has excellent value for human food as

reen beans and ripe seed. The variety selected should be one proven to

adapted to local climatic conditions. Seeding rate {s about 22 kg/ha.,

in rows. When grown in rotation with maize or sorgchum, has strong
green manuring value. After seed harvest, the crop may be grazed in place,
without reducing the contribution to 3011 nitrogen for the following cvop.
Seed yfelds from repeated pickings may amount to 800  kg/ha., under
favorable cultural practices. Contribuies to residual sofl nitrogon to.
benefit the. following crop.



;3; fj}ét !ogg - Canavalia ensiformis

Description: 'Grown 1pcaliy . 'in the Hosf*ln&?es;w&iﬁiicdi?lunflcl;x
rica and Asfa. It s a Fast growing, erect to twining, annual ‘
reaching heights of 60 - 120 cm, Lelves are trifoliate, dark green. .
and shiny, 10 - 20 ch. Yohg. Flowers are red to white, borne in racemes,
roducing 1inear pods with 10 to 30 seeds: ‘Varfeties used for food
ve seeds of various s%zes and colors. Some forms of the species are)
toxic and are not suftable for food. Long cooking of edible types 1s ~ ~
practiced to preclude tokicity. The crop is resistant to most diseases:
and insect pests. 7 '

Climatic Adaptatfon: Successful in warm regions of moderate to' var{able"
rainfall. Intolerant of cool weqther. o

Soil Adaptation: Brought reststant, Partitylarip on dasp s011$ where
deep rooting, draws on stored soi};mo1stune,‘ Tdieratit of wide range of’
so:} types, and Tevels of soil fertifity, fncluding water-logging and
salinity. ‘

Culture: The ctop contributes strongly to ' residyal‘sbil nitrogen
suppTies whan, inoculated with compatdble sttatns of figdule-forming
bacterta. Plang on well prepaked seedbed at begthnirig of rainy season.
Responds t9' phdsphates on def¥ctent sofis; 50 (20’ animal manures ’
placed In furrow Below plant row. The avatlabTe iiherals contajned in
mnureare believed Impertant. Yielding capadity: prébibly equal to. -
cowpeas on fertile sofls; but succeeds where coWpess ard not adapted.
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4 'Cluster pef (quar) = Cypmopsiy Setragomlote (€. psoralioides)

On‘cﬂ’ug" \‘er A§ o TR agoR azsmi, argct, ‘herbaceous plant, wma
o varJeties ranging frol One 'to two tall;. pubescent trifolfate =~
Jeayves, nnd)purp ish. flo-crs&( Has, loitg leathery pods. Used for green,
‘manuring and for forage, as well as a (high protein food grain legume.
‘6rown widely in drier regions of troptcs and subtropics. Resistant to
diseages; particularly cotton root ot that 4s .often prevalent in -
catton growing regions.

Seed size; 44,000 per kg,

Climatic Adaptatfon: Thrives in hot c)fates of uncertain rainfall.
Rfter seed1Tng establishment, surviyes periods of moisture deficit,

and resumes growth and development when rains. recur. Suffers from

pests 1n humid climates. '

11 Adaptation: Tolerant of wide range of soil conditions, including
alinfty. Drought resistant, but intolerant of waterlogging. Responds.
to phosphate fertilizers wherever soils are deficient, \ -

Culture: Seeds require fnoculation with compatible strains of root-
noduTe bacteria when grown on land not previously cropped to guar.
Plant on well prepared- seedbed, at beginning of rainy season.
Substantial contribution to soil nitrogen for following crop, when

healthy crop of guar is grown,

So:ding rate broadcast: 22 - 44 kg/ha.; seeded in rows at one-half thlt
rate.



5. Grass pea - Lathyrus sativus (ChierMng vetch) |
Description: Annual, mostly)under 30 inches in Keight X785 c@.), @dect
*E" scent and herbaceou$ plants, three Teaflets and oné tendedl par
leaf,, solitary flowebs, pods 2% 5 34 cm. in Téngth, long and TTat,
With a faw white seeds. Abgut 11,000 seeds per Kg.

“Sole strains are repyted to be free:of toxic alkaloids and safe for fo..

Long Booking practiced tg reduce toxtcity, where this species s thes
<3r1ncipa1 relfance because of ability ®o produce a crop when other legumes
AaI1' (viz. Indfa and Bakistan). Grewn as a winter amnual, or cool season.
£rop.

Climatic Adaptation: Adapted to cooler periods in the tropics and
subtropics, compieting growth before onset of high temperatures. Prefers
moderate rainfall, but tolerates considerable drought. T

Soil Adaptation: Prefers fertile 1cam soils, but makes substantial

growth on sandy sotls and sofils of low fertility. Tolgrates wet soi1s.§\
an? some salinity or soil acidity. Responsive to phosphates on deficient.
sofls. , '

Culture: Seed should be fnoculated with a compatible strain of root-
noduTe bacteria, when crop is grown on land not recently planted to this
species. Inoculated crops produce substantial soil nitrogen for use by
the following crop. Plant at start of cooler season at rate of 22 kg/ha.
when broadcast. Usuaily grown where lentils and chickpeas are undepend-
able'bocause of l1imited moisture, or unfavorable soils. Rarely grown as
a main crop.



6. Mhite sweet lupine - Lupinus albus

Degcription: -#Most species of lupines contain toxic alkaloids, but there:-
are non-toxic (sweet) strains that are suitable for human food. The . .
sweet white lupine strains are the most widely grown of the edible types

of upines, principally as a cool season crop 1n the subtropics and tropics.
They have a useful place as a food crop at h1?her altitudes in the tropics,
for those areas with moderate to good rainfall in the cooler season. This”
fs an ugrlght herbaceous annual, with rather coarse stemg, with digitate
(fingerlike) leaflets, and large showy flowers. Pods two to four inches
Tong (5 - 10 cm.), hairy, with white seeds.

Seed sfze: 65,000 seeds per kg.

Climatic Adaptation: Prefers cooler weather, with well dfstributed
rainfall.” Tolerates 1fght frosts. Rather intolerant of sustained
higher temperatures.

Soil Adaptation: Prefers soils of at least moderate fertility, neutral
to Yow sofT aclidity, that are well drained. May be grown on sandy soils
when mineral deficiencies are corrected, particularly phosphates.

Culture: Grown for food at higher altitudes in the tropfics, and regions
of winter rainfail in the subtropics. Plant at beginning of the cooler
moist season on well prepared seedbed, using seed fncculated with
compatible strains of nodule-forming bacteria. Average seeding rate

in rows 45 - 65 kg/ha. Planting depth 2 - 5 cm. Only the varieties
known to be non-toxic should be grown. Of these, the specific strains
tested and found to be high yielding in the locality should be used.
Contriwtes residual soil nitrogen tc benefit the following crop.



7; \Go!Aholn. (winged bean) - Psophocarpus tetragonolobus

Description: An unusual species that 1s rich in oil as well as pr?tqin.stn
which aTT parts of the plant, including the fleshy roots, have a high ..~
protein content. This species is reported to have a higher nitrogen-
fixing capacity than other legumes, as a result of abundant nodulation of
the root system. It 1s a twining, glabrous perennial herb, usually grown
as an annual. Numerous roots, some being long horizontal laterals becoming
thick and tubercus. Annual stems, Teaves trifoliate, broadly ovate;
florets, showy flowers white to pale blue; pods 15 - 30 cm long with 4
lon?itudinal ridges, containing 8 -17 seeds of various colors, up to 1’

cm long.

Climatic Adaptation: Thrives in hot, wet climates, but tolerates dry .
seasons up to 3 months by becoming dovmant, and producting new stems with-,
onset of rain. ‘

Sofl Adagtatiog: Adapted to many sofls of humid tropics, provided they .are
we rained. Does not tolerate so1l waterlogging. ' S

Culture: Grown mostly for family subsistence, on stakes or trellises to
provide leaf exposure on twining stems. Highest grain yields from plant
spacihg 60 x 60 cm. = 570 kg/ha, in experimental plantings. At present
tha grop is grown for 1ts high protein roots, and green seeds, and hiah
proteln forage for livestock. The o1 extracted from ripe seeds has
desirable chemical properties. All parts of the plant are edible,
nutritious and high in protein. Breeding for growth habits to facilitate
harvest of seed, without sacrifice of grain yields and high protein
content, is needed to make this a satisfactory industrial crop.
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w A'short season snnual, siender, ‘s"?ﬁﬂ.v,wlmcmt‘." shy
adverse conditfons but twining with favorable weather and solls,
leaflets broad but pointed, small white or violet flowers, pods five to
efght om. long with sharp beaks, small seeds of varfous colors. °
Apparently native to U.S. Souttwest and and adjoining Mexico where {t
has long been grown by Indfans as a very drought resistant food crop.
Outyfelds all other food grain lagumes under droughty conditions.,
Somewihat harder tu cook and lass palatable than field beans and cowpeas
but high in protein and nutritious. White seeds are somewhat smaller
than navy beans, which they resemble. n

Climatic Adaptation: Well adaptes o hot subhumid-semfarid climates,
with short season of rafnfall. Tolerates considerable heat and drouaht
and produces substantial grain yfelds. '

Soil Adaptation: Comparatively deep rooted on permeable soils; tolerates
some salinity, but intolerant of sofl waterlogging. Responds to relatively
high soi1 mineral content, particularly phosphates.

Culture: Plant at beginning of rainy season, using seed fnoculated with
compatible strain of nodule bacteria, unless land has recently ?rown this
crop. Phosphates and other minerals needed to correct soil deficiencies,
should be placed 1n furrow at least one inch below seed. Animal manures
may be added with phosphates. Seeding rate; 11 kg/ha. Control of weeds
is essential to conserve moisture for the bean crop. Under dryland
conditions, outylelds other food grain legumes. Contributes residual
s0i1 nitrogen to benefit the following crop.



9. Lima bean - Phasgolus lunatus

Description:' ‘Thre are several distiict types of Yima ‘beans: large
seeded and small seeded, bush end pole types, as wall as annua) and
short-11ved perennfals. Seed color may vary widely but whitish seeds
are comercislly preferred, Varfeties may be pubescent or glabrous,
and have smaller or Jarger trifoliate Tony leaves. Flowers are small
and white. Pods are five to efght cm. Yorg, flat and broad, seeds
flat, variable as to plumpness. The varfeties breed true, but natural
hybridization often occurs, requiring continued setection to maintain
varfetal pyrtty.

Climtic Adaptation: Préfers moderate rainfall, fntolerant of droughts,.
rives in warm weather; but protracted hot, humid periods are conducive
to disease attacks.

Soil Adaptation: Best suited to permeable, well drained soils of’ o
moderate TertiTity, Not as well rooted as field beans, and less drought
torerant, Responds ‘to phosphate fertfilizer. -

Culture: Grown for harvest as green seeds, or as ripe seeds. Flavor
and texture of seeds differ from beans and ather food grain legumes,

with significant market demand for limas. Nutritional values are

equal to other food gratn Yegumes. Planted at beginning of season

of adequate ratns, 1n h1l1s or rows, at depth of about 5 cm., on well
prepared seedbed, ferti11zed %o correct soll deficlencies. Seeding

rate 45 - 65 kg/ha. Seed should be inoculated with compatible strains of
nodule-forming bacteria, to eliminate need for nfgrogen fertilizer. Early
weed contral is essentfa¥ to higher yields. Rfipe seed harvest should be ™
prompt to avoid seed shattering., Pod ripening {s frregular, requiring,
several pickings to save all sceds, Contributes residual sofl nitrogen
to benefit the following crop.
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10. Scar]ef runner bean - Phaseolus multiflorus

Description: Potentially a perennial, but usually grown for food as an
annual. Tall twining plants, requiring support for normal growth. Long

leaflets (3); many flowered, scarlet and showy; pods 10 - 30 cm. long,
plump, many seeded, mostly blackish with red markings. Varieties differ
as to response to long days, short days, or insensitive to length of day,
giving rise to specific regional adaptation of varieties. Planting of
varieties must recognize seasonal rainfall to coincide with length of

day preference.

Climatic Adaptation: Prefers continuously warm weather, with well
distributed rainfall. Shorter season, rapidly developing varieties are
required for regions with shorter rainy seasons. Only moderately tolerant .
of moisture deficiencies.

Soil Adaptation: Prefers permeable deep soils of moderate fertility,
well dragned. Independent of soil nitrogen supply when plants are well
inoculated with nodule-forming bacteria. Responds to phosphates and -
sensitive to soil deficiencies in calcium, magnesium and sulfur. )

Culture: Grown as a green vegetable (pods and seads) and for ripe seed.
PTant at beginning of normal rainy season, in hills or rows, with staking
to support the vining plants. (A non-climbing, white seeded type is
reported). Weed control during early growth is essential. Flowering

and seed ripening are indeterminate, requiring repeated pickings to
harvest the crop. Information is limited on grain yield, but it is
believed to be equal or greater than vining types of field beans.
Resistance to bean pests in humid climates is reported to be higher L
than for field and garden beans, but comparisons betweén improved varieties
of both species are not documented. Contributes residual soil nitrogen *
to benefit the following crop. ‘
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11. Adzuki bean - Vigna angularis

Description: This is a bushy, erect annual of Chinese origin, grown
extenssvely in the Far East and to a 1imited extent in Argentina, L
Paraguay and southemUnited States. Varieties range from 12 to 30 inches
tall (30 - 75 cm.). Trifoliate leaves, leaflets ovate, flowers
yellow,borne in clusters on short stems, cylindrical pods up to 12 cm,
long, constricted betwean seeds, 6 to 10 seeds per pod, oblong, squared
on the ends, in many colors. Regional adaptation in the Far East

roughly par2iieis the soybean. The seed is rich in protein, but unlfke .
the sovbean, the 011 content is low. Orientals use it as a protein
supplement to rice and other starchy foods.

Clima:ic Adaptation: Requires warm temperatures for normal growth;
productfon Tn summer season of subtropics. Moderate, well distributed
rainfe1l, is favorable for growth. Not particularly drought tolerant.

Soil Adaptation: Thrives in permeable, well drained soils, with sub-
stantial water-holding capacity. Independent of soil nitrogen when
seed 1s fnoculated with compatible strains of nodule-forming bacteria.
Responds to phosphates and other minerals that may be deficient in sot1:

Culture: Grown primarily as a crop for home consumption, but marketed
comercially in some regions. Planting should be made at beginning of

warm season when rainfall permits prompt germination. Seeding rate

22 kg/ha. 1in rows. Depth no greater than needed for prompt germination.
Fertilizer should be placed in bands below seed row, about two to fivae igm..
of soil between seed and fertilizer. Comparative yields with-other

food grain legumes not available. Contributes residual sofl nitrogen

‘to benefit the following crop. '
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12. Rice bean, moth bean - Vigna calcaratus.vv. apbnitifd]ius(

Description: Distinguished by leaflets being divided into three to five
narrow lobes. Trailing hairy annual 30 - 60 cm. tall, small yellow

flowers 1in clusters, pods 2 to 5 cm. long, nearly cylindrical, 5 - 7 very
small seeds, oblong and somewhat rounded at the ends, various colors. It
1s a short-1ived species, growing in warm regions of India, the Far East,
South America, and southern United States. In various countries, grown

after rice harvest as a seed crop. About 22,000 seeds per kg. ‘

Climatic Adaptation: Requires warm weather, and moderate rainfall, or
Tiberal soiT moisture, as following irrigated rice. Intolerant of cold
and drought. o

Soil Adaptation: Well suited to alluvial soils, particularly after
irrigated rice, utilizing residual soil moisture. Favored by moderate,
to good sofl fertility, but independent of soil nitrogen when seed
inoculated with compatible strains of nodule-forming bacteria.

Culture: Greatest use 1s as a following crop after irrigated rice is
harvested, to utilize residual soil moisture, without further irrigatio
Also suited to role of second crop in rainfed agriculture, where 5011
fertility and moisture permits a useful high protein food crop, to
supplement diets that are rich in starchy components (rice, root crops,
etc.) Grown primarily for subsistence, or local marketing, but suited
for wider commercial sale where higher yields result in lower production -
costs per unit of beans. Seeding rate broadcast - 75 kg/ha. Contributes
residual sofl nitrogen to benefit. the following crop.
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13. Catjang bean - Vigna unguiculata (Q:qujjpdrigg)

Description: This is a distinct type of the cowpea species, being an
erect, bushy plant, with uptilted pods, 6 - 8 cm. long. - Leaves are .
hoe-shaped, flowers blue - purple to white, variable seed size (average
6,500/kg.) various colors, seed coat wrinkled or smooth. It isa .
relatively short-season crop, 55 - 90 days from planting to maturity,
and it is insensitive to day length; {.e,, 1ife period is not influenced
by length of day. ‘ T e

Climatic Adaptation: & war weather crop, grown primarily under humid
conditions. Shorter season varieties may be grown in regions with a
shorter rainy season. Intolerant of cold but somewhat drought tolerant.

Soil Adaptation: Grows on a wide range of soils; from sandy soils to -
heavy clay sofls. Tolerates infertile and acid soils better than most
major food grain legumes, when plants are well nodulated to supply
adequate nitrogen. Requires good so1l drainage.

Culture: Grown both as a major crop, and as a second crop following
harvest of a main crop. Plant soon after onset of rainy season on

well prepared seedbed. Responds to phosphate fertilizer placed in

bands below plant rows. Seeding rate 33 kg/ha. in rows. Useful as

a high protein crop in regions wheve principal foodstuffs are starchy,
low protein types (cereals, root crops, plantain). Contributes residual:
soil nitrogen to benefit the fo!lowid§\<(22:



Cﬁ§. Yard long bean ﬁfgﬁgna<unggﬁ§§1§t§‘]Vl,segque&j‘it}‘ UL il

Description: This 1s w distinct typa of the compea species. It 18 &
,’F_‘LI". ®ong, Je-rumhihg §labeovs: annual, leaflets 7- - 13 om.. long, violet: -
(80 wn1Te Tipmrs, Ve -;loq..cylindﬂca]. pods. up: to three feet (1 meter),
(pather [ghick and‘ﬂes‘n kidney. shaped seeds about )i on, long., Mtly,ﬁ
‘brosw 4w colar. The tong pods and long seeds are distinctive. - The crop
Wotp:tivo to Central Africa, but is grown in warm climates on all .
‘continents.

Climatic Adaptation: Requires warm weather and moderate humidity, but -
toTerates carbinad high humidity and temperature better than most food
gratn legumes; simflar to cowpeas in this respect. Intolerant of cold,
but tolerates some drought. - : ‘ , .

%oﬂ Adaptation: Similar to cowpeas - grows on a wide range of sofls
from sangy to heavy clays when well drained; tolerates relatively low
fertildity when plants are well-nodulated with nitrogen-fixing bacterta,
and not sensftive to sofl acidity. Responds to phosphate fertilizer
placed in bands under the plant row.

Culture: Current use is primarily as a subsistence crop grown for {ts
RIgh protein content, and desfrable palatability. The vining plants
require staking, and the indeterminate flower1n? and fruiting requires
perfodic hand harvest that 1s feasible for subsistence type culture.
However, yfelds are high under such close attention, and less land 1s
required than for bushy type plants. As a legume, it dces not need
nitrogen fertilizer. Except for the requirement to provide support for
trafling plants, culture is similar to that for cowpeas. Contributes
-resfdual sofl nitrogen to berefit the following crop.
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S[R) rm‘ ery gut - Voantizets subterranes

Desdri&tion; This 1s a groundnyt, native to Africa, that somewhat
‘groyndmut ?bcanut) Arachis h ea, but dees rot contain

significant ariounts of ofl. Bambarra nut Ts unfque 1in having a very
1flc reguirament for a strain of nodule-forming bacterfa, unlike

ose of other Tegumes. It 1s a low-growing plant, with both bushy and
tratling forms, that bear their fruits 1n pods below the surface of the
ground. The leaves have three smooth leaflets. The number of seeds
per pod var.es according to the fertility of the sofl, and the varfety
of the spacies. Seeds are hard, with wide variety of colors. Growth
periods rarige from three to five months. The crop s remarkably free
of insect pests and diseases both {n the fleld and in storage.

Climatic Adaptation: Requires high temperatures and abundant sunshine

for optimum growth. Prefers moderate to abundant rainfall, except at
harvest time.

-80!1 Adaptation: One of the better legumes for low ferti.ity soils, including sandy
nd sandy loam soils, Sandy soils also facilitate d1?ging the pods.

Bambarra nuts will respond to hfgh fertility, particularly phosphates.

Requires inoculation with compatible strain of nodule-bacteria to produce
satisfactory yields. Good soil drainage fs essentfal.

Culture: Grown as a focd grain legume; rich in protein. Fills same
role 1n cropping as groundnuts, but higher yields than groundnuts on
Tow fertility soils. Cultural practices are similar to groundnuts.
Varieties slhiould be those that will mature by the end of the rainy
season. Prompt harvest at maturity 1s recommended, and seed should be
thoroughly dried before storage to avoid molding. Contributes residual
3011 nitrogen to benefit the following crop.
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Sreen Manure Legumes

The following legume species has baen reported as succassfil groan
‘manure species for the tropfcs and subtropics, when effectively, |
innoculated with module-forming bicterfa. The residusl nitrogen derived
from rgnjng the green manure crop, miy range from 40 to 100 1bs. per
acre ?4 - 110 kg/ha), depending on the vigor of the green manure crop,
and the length of the growth period.

The following specfes are palatable and nontdxic' co 1ivestock, and may
be grazed after full growth is made, without serious reduction {n
nitrogen contributions.

Common Name _Botanical Name
1. Alyce clover | Y. Alysicarpus vaginalis -
2. Baggarweed, tick clover 2,.. Desmodium tortuosum; D. ganget{cum
3. Crotalaria species 3. 'C intermedia, C. lanceolata ~*
4, Guar 4. Cyamopsis tetragonoloba
5. (C. psoralioides)
5. Lablab Dolichos lablab, D. uniflorus
6 Hafry Indigo 6. Indigofera hirsutus
7. Vetchling, grass pea 7. Llathyrus hirsutus, L. sativus
8. Lupines 8. Lupinus angustifolius (sweet type)
‘ Lupinus Tuteus (sweet type)
9. Serradella 9. Ornithopus sativus
10. Sesbania 10. Sesbanifa aculeata, S. exaltata
11. Velvet bean : 11. Stizolobium deeringianum
12. Berseem 12. Trifolium &lexandrinum
13. Fenugreek 13. Trigonella foenum~graecum
14. Cowpeas, forage type 14. Vigna ungufculata ?v. sinensis)
15. Mungbean, forage type 15. Vigna radiatus (V. aureus, V. mungo)

Within each of these specfes there are many varieties that may differ

widely 1n growth habits, and in adaptation to sofl and climatic conditions.
Growers are advised to select varfeties that have been field tested under
10:0;1c0nd1t1ons and found to be high ylelding and resistant to insect pests .-
an seases. o

P | F informatéem on 1egudes 'scq’ Technical Serdes Bulletin No. 12,
"Wy ContrWihec o of (Lagyihw $0 Continuously Productive Agricultural

‘o for g frepies 618 S4brTpoptcs”.



1. Alyce clover - Alysicarpus m

Description: Native of Asfa. N petennfui often §rdim as a warm season
annual Tor green manure and pastute. Sp¥eading, erect type plant, =~
reaching height of one meter. Ledves are uniteliate, Ovel on short leaf
stalks, Seed shatters profusely, an§ crop mag volunteer in subsequent
years from initial plantfny., Seed size: 660,000 per kg.

Climatic Mggtqﬂog: Requires warm weather for rapid growth..

Soil Adaptatfon: Prefers fertile, welY driined sofls. Intolerant of
s077 \u't%r'o’ agTng.

Culture: Seeded at abouf 11 kg/ha. When grown for green manure, may
be grazed in place after reaching full growth without reducing contribution
of nitrogen to fhe soil. When forage 1s cut and fed green to 1ivestock,
green manure valae 1s reduced by about one-half. Forage is g:htable
?:g ?utritio_ul. Plants w11l make re-growth, if cut 10 cm. above ground

el. (



2, Begaarweed, tick clover - Desmodium tortuosum; D, angeticup
Description: Beggarweed, tick trefofl - Desmodfum tortuosum, ("Florida*
ggarwe

1s native to tropTcs and subtropics of the Americas, grown
also in sections of Africa for forage and green manure. D. gangetica
is grown widely in south Asia for green manuare and for forage. Both
species are warm season annuals, that have upright growth one to two meters,
herbaceous, pubescent plants, trifoliate large ovate leaflets, seads borne.
fn long slender segmented pods that soon break into single seed sections
at maturity, pods covered with fine hooked hairs that stick fimly to
clothing and to hair and fur of animals, fostering natural spread.
Abundant seeders.

Climatic Adaptation: D, tortuosum fruits more readily with shorter days
ut makes vegefativg growth in all warm seasons. Both species flourish
at warm temperatures and well distributed rainfall,

Soil Adaptation: Both specles are adapted to acid soils, but respond~tb. ,
higher Tevels of fertility. Phosphate fertilizers are useful. Resistant
to tropical root nematodes.

Culture: Readily established by broadcast seeding. Full cover provided with
T0 kg. of hulled seed per ha., or 30 kg. of unhulled seed per ha. Makes
rapid growth, efther when interplanted in standing crops when they reach

full height, to continue growth after crop harvest; or when planted immediately
after main crop is harvested. Natural inoculation with compatible root-
nodule bacteria occurs on land where the crop has been grown; but inoculated
seed should be sown on all lands where Desmodium has not previously been
grown. Excellent contributions to residual sofl nitrogen have been made

by the time the beggarweed reaches one meter, or has begun to bloom. At

that stage the crop may be grazed in place by 1fvestock without reduction

fn green manure value. Removal of top growth for feeding 1ivestock will
reduce green manure value to the land by about one-half.
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3. Crotaleria- Crotslarfa species; C. intermedia, C. 1anceolata

Description: These two species are non-toxic to 1ivestock. They are
arect annuals with coarse, profusely branched stems. Piants generally
leafy, with showy yellow flowers, and set seed frealy. Seed color .
vardes from yellow to brown and black. C. intermadia has 220,000 séeds)
per kg. C lanceolata has 375,000 seeds per kg.

\Climatic Adaptation: Tropical species, but also grown in warm season
of subtropics. Prefers moderate to abundant rainfall.

So11 Adaptation: Both species grow well on poor, acid soils; and
generally are not attacked by root nematodes. \

Culture: Grown mainly for grecen manure and for soil cover. These $pé. ..
are palatable and non-toxic to livestock, which {is useful where the crop
s to be grazed. When fully grown crops are grazed in place, the green
manure value 1s not reduced. When cut and fed green, at least half of
the nicrogen supplying power of the green manure crop {s removed. By
intarplanting between rows of & main crop that is approaching full
development, the growing period for Crotalaria is considerably extended,
and the contribution to soil nitrogen {s enhanced. Seeding rates:

¢. intermedia - 11 kg/ha. C. lanceolata - 9 kg/ha.
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4. Guar - Cyanopsis_tetragonoloba (C. psoraligtdes)

‘Description: Annual erect herb, one to two meters tall, grown widely
Tn !naga. Pakfstar, Indonesia and elsewhere in the tropics uhd subtropied,

Resistant to cotton root rot disease. There are numerous distinct )

varieties. About 45,000 seeds per kg. -

Climatic Adaptation: Requires warm weather during the growing season.
ToTerates drought; somewhat susceptible to pests in moist climates.

Soil Adaptation: Wide sofl adaptation, similar to cowpea, but intolerant
of soTT waterTogging. Apparently deep-rooted, and droughi tolerant.

Culture: Useful green manuring crop 1n dry climates, but may also be

used Tor forage or for seed, If grazed in place, this should be done'

when plants begin to flower; so that there {s 1{ttle reduction in total

contributfon to soil nitrogen. If forage is removed, the nitrogen

contribution may be only one-half to one-third that provided by plowing

under top growth. Seeding rate: for broadcast seeding - 11 - 33 kg/ha.
If planted in rows, reduce seeding rates by one-half to two thirds.
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5. Lablab - Dolichos spectes; D. lablab, P. unifiorus

gagcrigtion: ‘Tropical (Africa, Asfa) annual herbaceous plants, . :
- &5 cm. high. Twining, succulent, usually prostrate or partly.
erect, and normally having long runners. 3,000 paeds per kg.

Climatic Adaptation: Warm season crop; prefers moderate rainfall.
e .ptafgon to climate.

!} Adaptation: Drought resistant. Sufted to sandy or shallow soils,
grows wol% on many soil types, if not strongly alkaline. Responds
to phosphates.

Gulturs: Suitable for green manuring, and for forage. Lablab s
sometimes allowed to mature and seed harvested, then razed, and the
land s then tilled for seedbed preparation of follow ng crop. The
green manure vajue is not diminished by this system. When harvested
orage 1s removed, the ?roon manuring value (contribution to sofl
nitrogen) is reduced. Interplanting between rows of a main crop
after plants are full height, increases the length of growing season
avaflable to lablab. Seeding rate: 6 to 22 kg/ha.
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6. Hafry fndtgo - Indtgofers Mrsuts

Description: This 1s a climbing anmual, ‘with Reavy Tol1ag® on Tine stems..
K rcTagea species - 1. pilosa 1s used by Ceylon farmers ag green manure .
for paddy (rice)., ThTs spcc‘cs s non-toxte to T¥vastock. Leaves iilm o
or hairy with purple flowers. 440,000 seeds per kg. R

Climatic Adaptation: Requires warm weather; moderate rainfall. Rapid
grower under se conditions. § Rap

Soil Adaptatfon: Thrives on moderately poor sandy sofls; with 15ttle l’iﬁ%:
olerates some drought.

Culture: Well suited to green manuring, and for forage. Restgtant to
root knot and most pests. Good 3eed producer, and will volunteer when
once introduced into a field. Delayed fnterplanting with & matn crop,
extends growing period of hafry indigo, Well grown crop may be grazed
without significant reduction of green manuring value (seil nitrogen
contribution). When forage 1s removed for feeding, the green manuripg:
value may be reduced by one-Malf or more,

Seeding rate: about 9 kg/ha.
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7. Lathyrus - Lathyrus species; L.hirsutus - vetchling, rough pea,-
L. sativus - chickling veich, grass pea

Description: These are annuals, weak stems, trailing, reaching heightSi
0 cm. Leaves with one pair slender leatlets, terminating ina =~ °
coiled tendril. Good seed prnducers.

L. hirsutus has about 33,000 seeds per kg. L. sativus has larger seed,

Climatic Adaptation: Both species are grown in the cooler seasons of
tropical and subtropical climates. Moderate rainfall preferred.

Soil Adaptation: Wide soil tolerances from acid to alkaline. Grows
on sandy <oils as well as less fertile soils. However, responds to
phosphate fertilizers.

Culture: Primary value is for green manuring, or forage for 1ivestock.

e food value of L. sativus seed 1s questionable because of toxicity).
The usage 1s primariTy Timited to the cooler season of the subtropics.
The green manuring values are good, and the nutritive value of the
forage is often important. Grazing of the crop when the flowering stage..
1s reached, does not reduce the soil nitrogen contributions. Removal
of forage during the growth period will reduce the green manuring value by
one-half to two-thirds.

Seeding rates: L. hirsutus - broadcast at 35 - 55 kg/ha.
L. satfvus - has larger seed and requires heavier seeding
rates.



8. Lupines - Lupinus species; L.angustifolius - sweet varieties of

- ETﬂe'lupines; L. luteus - yeTTow Tupine (Tow alkaloid type)
Description: The sweet varieties of blue lupines, and the low alkaToid;
types of yellow lupines, are cool season annuals that are palatable to
- Tvestock, as well as being important green manure crops when effectively
inoculated with nodule-forming bacteria. The growth habit is bushy,

about 60 cm. high. Seed size is about 5,500 per kg. for blue Tupines, and
8,800 per kg. for yellow lupines.

Climatic Adaptation: Best suited to winter rainfall type of climate.\
with moderate rainfall. Tolerates cooler weather but grows most rapidly
in warmer weather. - : ' : -

Soil Adaptation: Bilue 1up1ne§ prefér soils of moderate fertility, But |
yellow lupines are adapted to sandy, moderately acid soils of low fertility.
Neither species is strongly drought tolerant. :

Culture: Primary value is for green manuring, when it can be interplanted
n the main crop, or planted between two summer crops as a catch crop

to utilize available soil moisture. Lupines may be grazed down to the

ground, prior to seedbed preparation for the following main crop, but
should not be grazed during the growing period. Removal of the top

growth at any time greatly reduces the green manuring value of the crop,.

but grazing at end of the growing season does not reduce value.

Seeding rate 1is about 55 kg/ha.



9. Serrade]laf- Ornithopus sativus -

Description: This is a cool season annual, semi-vining growth habit,
sTmiTar Tn appearance to the vetches. It is native to Spain and Morocco,
but not widely grown elsewhere.-

There are about 350,000 seeds per kg;
Climatic Adaptation: Prefers cooler seasons‘(subtropics;'on'hfghwaiiitddéég

of tropics), without prolonged dry season. Completes growth rapidly with
onset of warm weather.

Soil Adaptation: Adapted to moist sandy soils, tolerant of some soil -
acidity and Tow fertility. Not drought tolerant,

Culture: Useful as a catch crop during the cooler season, following a
summer grown main crop, to provide soil cover and serve as a green

manure crop. It is palatable to livestock, and may he grazed in place

at the end of the growing season, prior to seedbed preparation of the
following main crop. When used in this fashion, the green manure value

1s not reduced since 1ivestock manure is left on the lend. Removal of the -
green crop during the growing season greatly reduces the green manure value.

Seeding rate 1s about 17 kg/ha.



10. Sesbania - Sesbania species; S. aculeata - native of Indfs}
S. exaltata (S.macrocarpa) : §oufﬁgrn U,S.

Description: These are annual -species grown in warm seasons for
manuring.” They are tall, branching herbaceous species, that s
profusely. VYellow flowers borne in racemes arising from leaf axils,
later producing long slender pods. S. exaltata - 44,000 seeds per kg.
S. aculeata has somewhat larger seeds, Sesbania plants form nodules
even when grown in water,

Climatic Adaptation: Makes rapid growth in warm weather; not tolerant
of cold. Prefers moderate to abundant rainfall (or irrigation) but
dry atmosphere.

Soil Adaptation: Commonly found in rice fields, and is adapted to wet
areas and heavy soils. Tolerant of alkalinity in irrigated solls.
Continues rapid growth when {frrigation ceases, to utilize available
soil moisture.

Culture: Reported to be rather unpalatable to cattle, but not rated as

toxTc.” Interplanting in main crop when full height reached, or as a
catch crop for turning under as green manure crop in preparation of seedbed for
seedbed for following crop. o

Seeding rate 22 kg/ha; for S. exaltata; and 33 kg/ha. for S. aculeata.
Excellent accumulation of fixed nitrogen as a green manure, when se
s 1noculated with compatible strains of rhizobium backeria.
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Daserintton: (A wam seaseh asnual with fong vigorous ‘tratiing vines

(R o 2ot (8 meters). large trifolfate leaves, white to purple
<3§§..r. 3 Tong pendsat clusters. Pods are aither covered with dlack:
(o greyish white hifrs. Pods & - 15 on. long and contain 3 - 6 seeds..
Sdeds migt be handpicked, Many vartetfes, some produce saed in thres,
(MgAths: But crop can be grezed or plowed under any time after three
months with strong contributfon to sofl fertility. 2,200 seeds per kg,
‘This species 1s generally free of diseases and fnsect pests.

Vimatic Adaptation: Requires warm weather and moderate rainfall for:
vigorous growth.

—

Sofl %g.gtgg1on= Well adapted to less fertile soils, including sandier
8017 types. Wakes poor growth on cold, wat soils. ' L

Culture: Large seeds; but rapid spreading growth soon provides complete
ground cover even when thinly planted. Highly palatable to 1ivestock.
May bs grazed or plowed under aftar about three months growth, with
excellent benafits as green manure crop.

Seeding rate: 22 kg/ha. Must be seeded at least 3 - 5 cm. deep to
cover seed for prompt germination. Suitable for interplanting in
maize or sorghum after crop reaches fyll height. :
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fgsgcrigt1on: This 98 an &nnual ‘grown widdly 1n the sudbtropica) fons
' Bter rainfall. Plant ghonth 30 = 60 om. but may be cut repeatedly’
after) full height 46 made. Pranchind stums, Tong leaflats, whitish flovers;

fn dense clusters. Imgortant erop 1n 'Egypt and Middle East.
Seed size: 2 mil1ten seeds per kyg.

1imatic Adaptatien: Thrives in cooler weather of subtropics (and Nigher:
eTevatTons Tatroplcs), but is not tolerant of frost. Grows without
frrigatfon #n winter, but requires rainfall or frrigation when grown in
warmer yeather. Requires rainfall of at least 250 mm. during the growing
season for satisfactory growth.

11 Adaptation: Tolerant of relatfvely Ngh salt conceantration and may
rewn on alkaline soils. Grows best on heavy loams, but also on light

soi's with adequate moisture. Responsive to phosphate fertilizer, and to-
lime where so1ls are deficfent.

Culture: Since berseem produces regrowth raptdly when cut at full height,

My serve Both as a green manure and a forage erop.  Produces two to
three cuts under natural rafnfali, but may yfeld seven to efght cuts under
frrigation. If t¢rigated 10 days before cutting, makes quick recovery after
defoliation. Unfque characteristic is the high nitrogen fixation (green
manuring effect) even when top growth removed for forage.

Seeding rate: 6 kg/ha. Shallow planting s necessary



[ TMt 43 an annuak herbac ronim' forage. 4* (1]
the Mpdigarranean coentrd th! idq1e Cest, IndTp and
L Mwubaﬂ{ of the troptes, . It may be g Beth u A wiater krap, and:
8 T funmer crop, ending on the cghm ﬂfe ghaat 1s single. stemmed,
wgms’ccnt, reaching height of 30 - 60 cm. with whitish flowers, and long
er \pbds. Completes 11fe cycle in about three ta four moaths.

Approximataly 53,000 seods per L TR

. Hn mn%ti%nr Grows ueH ih eo¢ler gougoms, with a¥. nithoui
"YreigetTon, Mot heat or drought tolerant. " ’

19_& Adeptation: Wide soil adaptatioh, but mot toYerant of'fnii?‘loﬁ.a)
S ucas well on sotly af rather Tow fertildty.

Tulture: As a ?mn manyre crap, 1t should be allowed to make growth
up %% the blooming stage for maximum nitrogen fixetfon. At tMg stage..
1t may be grazed without loss of green manuring value; but 1f forage fs
removed, the nitrogen left in the sofl is reduced by at lesst one-Ralf.,
The forage has high protein and nutritive value. Fenugreek may be
interplanted in a main crop without loss in ylelds, as a catch-arop

X0 uf.i‘]iu short perfods when 3ol motsture is avaitable for ewick

Seeding rate: 20 - 30 kg/ha.
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. Cowpeas -« Vight wnguiculata (V. sinensis)
Descripéfon: -The forage type of cowpea.tends to be viny in growth habit,
iakTng strong vegetative growth, with somewhat longer growth period than:
seed types of varfeties. The cowpea 1s a warm season annual, herbaceous,
leafy, without hafrs or pubsscence. The flowers are white or purple,
borne 1n pafrs on short stalks;. pods are smeoth, 20 - 30 cm. long, ,
cylindrtcal end somewhat curvad, seeds generally are bean shaped but with.
ends somewhat flattened. Seed color varies with variety or strain.
(6,600 to 8,800 seeds per kg.).

Climatic Adaptation: Prefers warm weather, moderate to abundant rainfall.
Shorter season varleties maturing in three months or somewhat longer may
be grawn in regions of 1imited rainfall, during the short season when

sofl moisture {s adequate. Grows well in warm humid climates. Sensitive
$0 cool weather and frost.

Soil Adaptation: Very wide soil adaptation, grows satisfactorily on
sandy soils as well as on clays. Tolerates acfd and infertile soils.
Requires good soil drainage. Seed should be fnoculated with compatible
strains of root-nodule bacteria.

Culture: May be grown as interplanted crop in maize, sorghum, etc.,

seeded when grain crop 1s full neight; so that growth of cowpeas does

not compete strongly for o1l moisture. Seed requirement is 35 - 45 kg/ha.
for a full stand; seed covered to insure prompt germination. Cowpeas

may be grazed after blooming begins. Removal of forage greatly reduces
contributfon of the green manure crop to sofl fertility. If not grazed,
the top growth should be plowed under.



‘, k 15. %,'omﬁ. !%;_:_ (1::.%*‘%.%’ % §Q‘» aureus, Murgly,

Description: The forage types are more vegetadive #9 growth Aebit thee
9rﬂna£ipu. and tend to have lerger growing 90dsam Before <
begins. The growth habit 18 generally efet¢ el byghp. Leaved, @t3s,
and pods are hairy. The type temred ¥, aureug 95 Rller than %, muNdo,
but there are wide differences bedween variegies In @ach group.

more nrtct!u tyDes gre thoge proposed for nalmag. Mung heene.
are native to India and Southeast Asia, but the erap @ also grown
sporadically through tropical Africa. There are abowt 25,000 sgeds

per kg.

Climatic Adaptation: Requires warm weather, and moderate to good
rainfaly. ”ﬁr establishment, the crop survives conglderable drewght.
Short-season varieties are more telerant of moisture @eficits tham
longer season type.

Soil Adaptation: Wide adaptation to setls, both:upland types, etd
aTTuvTal Trrigated sofls. g !

Culture: The green manuring types may be planted fsmediately after
harvest of rice, or 1ntor§zhntod between rows of maize and sorghum
after the crop reaches full height. The crop 1s useful for forage,
but for green manuring purposes, the mung bean should efther be
grazed in place, or plowed under. When forage is removed, the: grech .
manuring value 1s sharply reduced. -

Seeding rate is 10 kg/ha.



Common Nace Rotanical Name

1.. Calopo . 1. Calopogonium mucuioides
2. Centro 2. Centrcaema pubescens:
3. Dwarf koa , ‘3. Desmanthus virgatus
4, Craenleaf desmodium 4. Desmodium intortum
3. Silverlcaf deswmodium 3. Desmodium uncinatum
6. Lablab 6. Dolichos lablab D
7. Glycine 7. Glycine wightis (G. javanica).
8. Leucaena 8. Leucaena leucocer;hala -
9. Lotononis 9. Lotononis bauinesit
10, Lucerne (alfalfa) 10. Medicago gativa
11,  Sdiratro 11. Phaseolus atropurpurcus
12, Phaseybean 12, Phageolus lathyroides
13, Puero (kudzy) 13.. Pueraria phascoloides
14, Stylo (Prazilism lucemms) 14. Styloganthes guyanensis
‘15, Townsville lucerne 13. Stylosanthes humil:s

These legume species are peremnials (except no. 15 18 a reseeding,
annual) that are productive when effectively {nnoculated with nodule~
forning bacteria. They are rich iu protein and highly nutritious te
livecteck. They are usuvally gwowm in mixturs with cempatiblce forage
grasses,

These legumes are strone nitrogen fixere; records of 200 to 500 1lba.
per acre (220-550 kp/ha) of residual soll nitroyen per year have been re~
ported. Such contributicns to eoil nitrogen are highly important when a
secding of forage legumes is umade as part cf a crop rotation to maintain
s0il productivity.

There are distinct varieties of ecach of these species. Crowers
are advised to plant those varicties that have bcen ficld tested and found
to be well adapted to local noil and climatic conditions.

For further iaformatiom om the ©sa of perennial forage legumes sse Technical
Series Bulletin No. 13, "Seeded Forages for Crazing and for Rarvestad Veeds
ia the Tropics aad Sud-Tropice”.
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The effective use of seeded perennfal forage legumes and grasses
offers great promise in fmproving the productivity of tropical agr¥cul--
ture. The opportunities include both the arable lands now used for
crop production, and the non-arable lands that include the extensiva.
native grasslands, and the land areas not suited for cropping that are
intermingled with those cropped. The latter are generally used for
communal grazing of village flocks. This bulletin undertakes to collect
useful information on each forage iegume and grass species that have ‘
been reported as being productive in the tropics and sub-tropics. The
information 1s fragmentary, but this report may stimulate publfcation
of data not yet in printed form.

In the developed countries of the world - Western Europe, North
America, Australia, Japan, etc., the production of forages fram seeded
plantings, on natural grassiands, and on improved permanent grazfhg lands,
1s recognized as & significant component of more productive agriculture.
There is reason to belfeve that these benefits in developed countries
may also be widely applicable to the less developed countries of the
tropics and sub-tropics. Enough has been dome tn varfous tropical and
sub-tropical regfons to 11lustrate some of the bastc principles and
practices, to support an optémistic approach.
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Seed Chavsctevistics ond, AMapeive
Restures of Forsge Legumes:

Approximate |Seed Stre ~ Seeding inimua
Seed Quality {Mumber Seéds Rates early to to So
. 8er< Min. 1. | K§. ' Rainfall [Drought Water
Species onn Purity [In thdusands | Aere Ha. dn. em, ILoggd
ibs.| Xg. .
1. Calopo 85% 50% 3 | 73 J1to3 |1¢to2 150 11250 fair fair
2. Centro 90 | 50 i 18 40 |1to6 (1:eo6 |40 11000( fatr |good
3. Dvarf Koa | (80) |«70): 1 208 ¢40): 1| (2) | «(3) % 20 | 500 good |poor
4. Greenleatf N | , :
Desmodium % [ 30 ] 3715 758 ,.1,:0 2 1 to 2 |35, 875/ fair |good
S. Clycine 90- }Z}ibgviﬂ'<fd 1,@54/ |2 to S 2 to 5 }30 f 750{ good :poor
SRR LRGSR R S N R Y
6. Lablab 9 |50 4 2| S5 |s to 2o s to zo 40 1000 | good |fair
7. Leucaena | 90 'Qp' 12. 1 26 |4 to‘6 4 to 6 J 25 | 625]| good |poor
SRN ARSI ol EE S | A Y (2 SR Y T o
8. Lotononis 90 : 50 L1600 35000 [} tol k to 1. 35 { 875| fair good
AR | A | 4 | P O ]
9. Lucerne 9 |80 200 1440 [lto5 Pyeos |25 ;aszs good | poor
S L R B K SRR Ca
10. Phasey bean| 90 | 70 56 3125 ltod [1tod |30 . 750 good 'good
. |
11, Puero 90 30 37 , 8 l1tod [Lto3 |50 ‘1250 poor |goed
12, Silverleaf | 90 | 50 1 95 '20 |1 to 3/1to3 |40 .1000 fair |fair
Desnodium o | ‘ » i
13. Siratro 90 |'so | 36 ‘ 79 [(1¢t03]1to3 |40 1000( good |fair
14, Stylo 90 (40 | 160 '350 (205 |2¢e05 |35 | 875 wood !fute
. ! |
15. Townsville | 90 40 200 440 |2tod [2¢t03 |25 l 623 ) good ! poor
lucerne | | N '
i [

Tolerance

*7igures in parentheses are estimates



vl . 'forage Legume Species
for the Tropics: and Subtropics

B K ~Calopo: Calopogonium nucundfdes .
‘Description: A short 1ived perennal from tropical South Amenica.
It %IS trailing or ¢limbing stéms covered with long hairs, rusty
brown on young shoots; oval leaflets; blue flowers in 2 to 4 flowered
bunches in axils of leaves or in racemes on long hairy stalks; brown
seed pods with 2 'ty 4 seeds. Seeds freely and regenerates naturally .

from seed.

~ Climatic adaptation: Adapted'principally‘to warmer regions with

rainfall abave 50 inches (1275 mm). Moderately shade tolerant.

Scil adaptation: Grows well on newly cleared lands.

Uses: Rapidly established, grows well in mixtures with tall, tropfeal
grasses, including elephant grass, and tolerates moderately heavy :

grazing. Producesldense mat of folfage if ungrazed.
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2 Cortrd?) Controsgha
Ducrigtion- Perennial; produces long mmng stems, rooting

moderately at the nodes, capable of extending 10 feat or more 1n‘

a single growing season. Produces a dense mat of folfage, or climbs
strongly on céa}se grasses. Trifoliate 1eqves, pea type flowers,
dark brown pods, 5 inches in 1ength. contlining up to 20 brownish
black seeds. Specific in its requirement for adaptéd strains of
nodule-forming bactcria

PR R YO

Climatic adaptation Prefers humid conditions - over 50 inchos

rainfall, but not less ‘than 40 inches (tbaut 1000 mm. ) yeariy Pr'-
fers warm temperatures, but survives frost/(at higher a]titudo;

and latitudes). Tolerates 1imited shade g$4seed11ngs..bgt compctcs
strongly with tall forage grasses. o

Sofl adaptation: Will grow on acid soils, but prefers medfum fertf-

11ty sofls. Responds well to superphosphate, and ‘to minor nutrient
elements where these are deficient. ?olc?atii*#iiibﬁii ?1oédihg,

on alluvial soils. | | 4"
Uses: Grown in mixtures with grasses (guines grass, elephdﬁt'd?iigﬁl |
and other tall grasses), for grazing, or for harvest, as groen '..‘.;,
-Has high mineral and protein content, as feed for Hyestock Sc«ub
rate - 1 to 4 1bs, per’acre (1 to § kg per hectave).



g

) ~ Dwarf koa: Desmanthus virgatus

<‘{ﬁiacriptio : An upright dwarf bushy perennia\ native‘to tropioa?é“'
and subtropical America where ra1nfa11 1s 11m1ted Characterized
+ by, good potent1a1 for reseeding in natura] stands (Although many
species of native 1egumes are found 1n sem1 ar1d and dry savann
grasslands, 11tt1e attention has been given to conmercial seed
‘production of any of these, and)there 1s scant 1nformat1on on |

suitable management practices )

VCldmatic adaptation: Adapted to tropics and to 1ow a1t1tude sub-

«tropics having rainfall of 20 inches (500 mm) and above It 1s more
drought tolerant than huaxin (Leucaena 1eucocapha1a), a tal]er
species of similar plant type. ‘

~'Sof1 adaptation: Apparently adapted to w1de range of soi]s occurr1ng

"1n Semi-arid and dry savanna ecological zones.
‘Uses: Useful for both grazing and harvested forage 1in reg1ons of 11m1ted
‘rainfall. It is somewhat woody but quite palatable The woody stems ’
have the advantage of permitting survival during periods of occasiona] |
»Jovergrazing. and maP‘ng qu1ck recovery when ra1ns occur. Used for i
j/fbdder. qraz1nq. soil cover, and green manur1ng 1n Hawa11 Maur1t1us,

kuest Ind1es and Indonesia

N



IV 65

4, Glycine: @lyciné‘wightii’ (formerly ] lycine javanica)

LR

’«Deécrfétfg}?””fréffiﬁajpﬁiéhﬁiéfi’@f&eééf&é&"iﬁ'tbobiéﬁi;Aériéé‘ahd*‘
Asia. ‘Long'stems root at the nodés.’ Broad leafiets, finely hairy -
underneathi. Small'white flowers, and short pods (1-2 fnches), dark”
brown-black; with $mall seeds. Deep rdoted;'and;mdré”drddéhi'tOTéraﬁt
than centro or desmodiums.

' Climatic adaptation: Prefers warm climate, but useful in subtropics

where good growth contifiues in’ cool season. Only modérate in shade
tolerance. " Continués growth into ‘dry season because of deep rooting
habit.

Soil adaptation: More demanding of fertile, well drained soils than

other trop1éal“1égumés‘(nofras:éx5ifihg:és’1ﬁcé?ﬁé)ﬂ Tt héﬁ‘é'ﬁfﬁﬁd
demand for phosphate, potash, and Time, but will grow on a wide rang
of sofls where fertility is mproved. Not sufted to strongly acid
soils, nor where waterlogging occurs.

Uses: Resistant to many pests, but must be protected from heavy
grazing. Grows well in mixtures wfth‘grééééé‘(espécial]y‘Q?ééh”b&hin
Seed at 2-4 1bs per acre (2.2 to 4.5kg/ha), and inoculate with spe<
cific strain of rhizobium bacteria. Tinaroo, Clarence, and Cooper
varieties used in Australia. Rich in proteiﬁ and mineral content,

and excellent forage for cattle.



5. Greenléaf desmodium;_ Desmodiqm 1ntqr;um .

Description: A trailing pefennia], orig1nqted 1n_Centf&1 Améf1§§..‘
Coarse thick stems that root freely at nodés. Leaves finely haify;.
with chéracter1st1c reddish-brown to purple flecking on upper sur- .
face. Flower racemes 11lac to pink. Curyed pods. .Small seed. ;.

Competes strongly with tall grasses.

Climatic adaptation: Adapted to humid regions;,ldng gnqwggﬁgsg{oq;z
where moisture and temperatures are favcrable. Surngg§ §émgﬁf§§§§

(at higher altitudes and elevations). _Rajnfall‘{%QOthghgéw(abqqgns
1000 mm) per year and higher.

Soil adaptation: Very versatile as to soil requirements. _Tolerates

waterlogging, but makesﬂgxce]lgn;»growth)on grey sands to yel]ow,

clay soils and red lqamsf .Tolerant’of acid sofls and does, not re-.

| qujﬁe‘11m1pg,, Most requhs1vg to phosphatg, and ﬁqubdepum‘whgreugqty
"aré deficient; and fixes lérge quantities pf‘nitrogen whenquqﬁs_grgéi
well inoculated with specific rhizobium bacteria. |

Uses: Combines well with vigorous pasture grasses;_setapja‘§phacg1§3q

~ guinea grass, green panic, molasses grass, and gthprs.a.hged1ng<rp;g§3

RS

)5 to 2 1bs. per acre.. Seed inoculation with specific rhizobium bac- .,
teria is necessary. Forage 1s rich in protein and minerals, making
excellent feed. Cattle feed readily on leaves and shoots, and gain ..

weight well.
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6 | f ““sLeblab: Dolichos lablad - | L LR |
‘\}',De:scrigv tion'.:\ Short!1ived perennial (up to 4 years), or amnual;
with many cultural forms.: Native of the Old World tropics. The ' -
white seeded types are used as human food. Forage types have Teng -
trailing stems, with very iarge Teaves, white flowers, and large
heavy pods.

Climatic adaptation: Grown in areas with 25 or more inches of
rainfall-(about 635 mm), and 1s relatively drought resistant. Pre=;
fers tropical temperatures.. .

Sofl adaptation: Grows on a wide range of sofls (similar to:cowpensjj,

including acid soils. Responds ‘well to superphosphate, Not tolerant!
6f water-logged soils.

Uses: Suitable for grazing, or harvest and green feed, Protect from:
ovargrazing; remave stock when leaves consumed.' May displace cowpeas;
as forage:-because 0f drought resistance, longer growing season, peren=
nial habit, and resistante to pests. Large seeds require 10-16 1bs.
per acre (10-15 kg/ha) planted aloqé, ond 1/3 as much 1n mixture with: o

forage grasses.
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(gy ptioh: ’6&!” ‘t’gtﬂhﬂ Amgrica, perﬁ’ll‘.*sm pient, .
(@00 ®aoteds, SesmNarieties grev quite tall. Leaves are Mpinnate, .
RPN Jasflets, the: yollew.tnd. white flovers berne. fn bo1)-11ke
(CYustars,. Jong brewn pods. Extensive distridution of buds on.stems;
(and 80 becoms shrubs under continued grazing (browse). Heavy seed
pheduétion., Contatns the alkolofdi mimesine which causes shedding
of wool 1R sheep, tnd ha¢r 4n horses, but mot toxic to:cattle. - Opem .
canopy permits light pemetration to lower growing grasses. Also..
known 38 "hsewin".
C]imat!rgjv Jduprations ‘m,~cuc.cossfu11yv~v‘nth:26-60 inches :(600-
1500 Ty Patnfall. Tolerates drought when plants well estab) ished,’
and retgins gresn lsaves im dry seascns. Semi-dorment at lower :
temperatyres, thrives at higher temperatures..
Soi] adafitegjen: FRrefers well drafned soils, grows on wide range.:
@,f ;o,11s with Jittls response to fertilizers, after establishment.:
(W. Ddapted to Tow safl fertility level. .
(ﬁu Grows well 1n mixtures with guinea grass and similar- tall:
(grasses. Should be grazed or pruned to stimulate branching and to
ﬁm tops at about 3-4 feet. Cattle make excellent gains and milk
(#ow on this Ngh protein nutritious forage. Establish stands by
Pranttng sead 1noculated with specific strain of rhizobium in rows
3.8 - 4.0 waters apart, about 5 k. seed per ha. (4-5 lbs/acre),
(uaing 378 kg. molybdenized superphosphate/ha (300 1bs/a) as a starter
Jfortt)izer. Plant grass between rews.
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8 ~ Lotononis:. s batnesgit

E 'géigﬂom Creeping peranmnial, netiva to southern Afrfce. Only '
recently recognized as valuable forage lagume, after e¢specially.
adapted strain of root nodule bacteria was discovered. Slender,
smooth, soft plants with low stems that root at the joints. Highly
palatable to grazing stock; and must be protected from excessive
grazing, to permit rooting of stems. Resistant to most diseases and .
insect pests. Small trifolfate leaves, yellow flowers in open racemes,
and very small seed.

Climatic adaptation: Prefers moist environments, but grown in regions’.

of 35 inches (890 mm) rainfall or more, where evaporation rates:are .
modest (windward coastal regions). The most frost tolerant of al}
tropical forage legumes.

Sofl adapcatfon: It s tolerant of waterlogging,. poor drainage, and

flooding. It grows on very acid sofls, but responds to fertilizatiom.:
It thrives on a wide range of soi1 textures,. but may not root at

Joints of the creeping stems on very tight soils.

Uses: One of the very few legumes that grows well in a mixture.with 4
pangola grass, but it succeeds also in mixtures with other teall and
short forage grasses., Useful as pasture and for harvested greenufncd,rg
Moderate grazing permits continued rooting of creeping stems, Very
high quality feed, in protain and minerals, suporior\ﬂigestlbility-'

New seedings at & to 1.1b per acre, (& to 1.kg/M). on firm sesdbed, .



poh

Description:’ Mtive of Mddie East, Tong cVitivatad Vhele $hd agogit
through tQil('cta.' subtropical and tropical zomes of werli. ‘ll:\ﬂ
long-]iv\od‘ “pdrennial producing many stems from basal crowl, with Péy
crop of ’ihoots starting when top growth removed at bloomMfig. WVeey
deep rooted on well drained permeable soils. Trifoliate leavs,
herbaceous stems, violet colored flowers, spineless curled pods,

2-6 seeds each. Plant produces a low-set crown after first cutting.

Climatic adaptation: Prefers low humidity, but grows best with rafs-

fall of 20 to 60 1nches yearly (750-1500 mm). Susceptidle to leaf
disesses 1n perfods of high humidity. The "non-hardy" Peruvian and
Arabian types well suited to irrigation agriculture in tropica) end
subtropical regfons.

Sofl adaptation: Prefers deep, well drained soils, non-acid, with:

abundant o phosphate, potash potash, calcium, and magnesium. Also,
grown successfully on less fertile sofls when 1imed to pH above 6.0,
and adequately fertilized with phosphate and potash.

Uses: Major use as hay, or green feed, alone or in mixturs with:

gress. Lucerne capable of producing 6 to 10 cuttings per year under
frrigation, or 4 to 6 cuttings under abundant rainfall. Periocdic
short-tevm grazing feasible, but will not survive continued grazing.
Seed on firm but mallow ssed bed, using inoculated seed 012-15 1bs/acrs’
(13-16 kg/Ma), planted shallow.. First harvest at ful) bloom, and’
successive harvests at early bloom stage.
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0. Pheses bown:. Phassolus lathyrotdes
”mg_gn & selg-ganerating annual or biennfal; native to Indla,:
An oract plant whfch derelups long twining stems, reaching heights
of 3 t¢ 4.7t (90-110 cm). Leaflets-3, smooth, oval. Red to purple
flowers, giving rise to cylindrical pods that shatter violently when
ripe. Little basal hranching of stems.
Climtic edeptation: Requires over 30" rainfall (750 mm).  Annual:.:
fn subtropical regfons; biennfal in tropics.
Soil sdeptyticn: Prefers soils of good mineral content, heavy tex~ :
tured.. Susceptible to nematodes on 1ight textured sofls. Fairly .
tolerant of occasional waterlogging.
Uses: Compatible with para grass, and scrobic grass. Produces nu-.
tritfous pasturage. Grazing practices must permit seed prbduction of
phasey bean, to ensure natural regeneratfon yearly. Siratro and
desmodiums may be included in mixtures where phasey bean does not
regenerate regularly.
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n. Puers; “Puatarts: ghescatotdes

Description: . Plonsering pertemntal leuume, native te East Indies:
Climbing plant, spresding by vigorous runners up to 25 feet (-9
meters) in length. Forms dense, smothering mat except where grazed
or cut frequently. Leaflets Yarge, round and hatry. Large pale
blutsh purple flowers, cylindrical seed pods sbout 5 inches (13 om)
in length. Seed pods mature trregularly. Bepid seedling growth.
Also known as kudzu.

Climatic adaptation: Prafers sbundant rainfall, and warm conditions,

but survives fairly long dry saasons by virtue of deep rooting. Less
cold tolerant than Gly:cine wightid.
Sof) adaptation: Grows well on newly cleared forest lands. Tolerant

of acid soils, but responds to phosphate fertilizers. Endures occa~:
sional waterlogging.

Uses: Palatable, rich in protein, useful in mixtures on fiow land.:
Rapid seedling growth permits early grazing. Intermi ttent .lruiu‘gw
or harvest for green feed, essential to maintensfice of stands. ~
Seeded 1n mixtures 0 | to 3 bs per acre (1-3 ke¢/Ma).
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2. Silverleaf desmodium: Desmodium uncinatum
Description: Perenntal trailing legume, native to area from West

Indies to Brazil, Rather coarse hairy plants, distinguished by broad,
irregular silver band along the midrib. Flowers pale Tilac-pink and
produce pods with dense, hooked hairs which stick to man and beast.
This facilitates spread of the species.

Climatic adaptation: Similar to greenleaf desmodium. Adapted through-.

out the tropics and warmer subtropics, wherever rainfall s above

40 inches (about 1000 mm) yearly. Tolerates light shading and: thus. ..
competes well with taller grasses. N -
Soil adaptation: Similar to greenleaf desmodium.  Tolerant of SOMe: . o

wateriogging, and of acid sofls. Responsive to phosphates. Has -
capacity to extract copper from soils low in this element.

Uses: Perernial pastures in mixtures with taller grasses, and for e
harvested green feed. Seeding rates of 1 to 2 1bs. per acre/ Seed :
noculation with specific rhizobium bacteria §s necessary. Forage

is rich in.protein and minerals. Cattle graze 1t.readily, and weight 3
ggins are good..



. Steatry: Phaseolus stropurpuress

Description: A native to Central and South America, the cultivated:
type was bred fn Australie from Mexfcan stocks. A perennial that
spreads by creeping stems, Leaves broad and lobed, green on upper
surface and silvery grey fine hairs on lower surhc‘eo.ng Flowers are
dark red, and produce pods about 3 inches (7.5 cm)/with large seeds
(twice the size of Glycine). May be propagated by planting rooted
Joints of creeping stems. The most hardy of tropical forage legumes.
Deep, well developed root system.

Climatic adaptation: Prefers a moist warm climate, tolerates high

temperatures. Persistent growth in dry seasons. Best development
with 35-70 faches (900-1800 mm) yearly rainfall.
Soi1 adaptation: Adapted to wide range of soil conditions, including

shallow and hillside soils. Responds to phosphates, and to correctios
of other deficiencies (1ncl. molybdenum ) n mineral nutrients, but
less exacting than glycine or lucerne.

Uses: Excels as permanent pasture Vegume in mixtures with Rhodes
grass and other shortar tropical grasses (setaria, guinea grass,
green panic, etc.). Prefers moderate ntensity of grazing, both
fntermittent and continuous. Seed at 2 1bs (900 gms) per acre, at

J to 1 inch depth (1% to 2 mm). Plants nodulate well, but seed
fnoculation recommended. Produces nutritious forage high in protein.

and mineral content.
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. stylo:’ Stylosanther __mnms__

thcrigtion" Perenntal Tegume, native in Brazil. Erect shrdghy
growth, reaching height of 5 feet (150 cm), when ungrazed. Stems
coarse and hairy, trifoliate leaves long and pointed, small yellow
flowers; small seed pods with 1} seed, about % larger *han lucerne
seed. MWell developed root system. Not sensitive to 2,4-D herbicide,
permitting easfer control of broad-leafed weeds in pastures. Sufted
for perfodic mowing for hay, and moderate grazing. |

Climatic adaptation: Grows well in true tropics. Fairly drought

resistant, but also grows successfully in high rainfall areas.
Requires protection from grazing in seediing stage, to develop root "
system tolerant of drought.

Soil adaptation: Succeeds on wide range of sotls, but responsive

to superphosphate. Sensitive to copper deficiency in soil, and
probably to other minor mineral nutrients. Grows on acid soils and
somewhat tolerant of poorly drained conditions. Useful on soils 6?
Tow fertility.

Uses: Not tolerant of shade, and grow§ best in mixtures with short
grasses, such as green panic, Quiﬁea grass, pangola, brachiarfa, et¢
Makes good hay. Grazed successfully after haying. Prefer stocki&g
rates heavy enough to prevant acéumulatioh of dense thicket of f{-
brous stems. New plantings require 1n3cu1dted seed to insure good
root nodulation. Seed at 2 1bs per acre (2 kg/ha) 1n mixture with
grasses, planted shallow, ONutritious feed.
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Dascristion: Resepdtne il o Blennial, Gakiva to tropical Aeerica,
but an accidentyl tmporgatton. fo Ayatralty about, 1900, where 1t has
become an important pasture afd forage glant. Low growing plant with
nerrow T1broud stems; trifoliate leaves, hirrow, elongated and pointod;
‘small flowers; seed grouped together In small balls; each seed grooved,
with stiff, hooked bristle of ond end, that facilftates spread. Plants
varfable in vigor, density of t{¥lering, and other characters.

Climatic adgptation: Survives and reproduces ir rainy periods of
clirates that have no more than 25 inches rainfall per year (soo,un),
by virtue ¢f yearly reseeding, but also successful up to 50-60 inches
rainfall (1200-1500 mm). Thrives at high temperatures. Intolerant

of shade.

$oi} adaptation: Prefers good drafnage, but thrives on wide range
of soils, Tolerant of acld, infertile soils but responsive to phos-
phates. Sensitive to sofl copper deficiency. Intolerant of soi]
waterlogging. Notable as a poor sofl legume.

Qggg; Egge]]ent pasture and hay, 1n mixtures with short growing
grasées. ;uch as buffel and birdwood. Management systems of mixed
5§wlrds must suppress grasg to permit annual reseeding and growth of
this legume. Highly nutritious and palatable to 1ivestock. Surface
seeding at 2-3 1bs per acre (2-3 kg/ha) 18 successful in established,
490, with soi} scarification and grazing intensity to hold grass in

(chack Tor seedifng development.
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Petedayal Forage Grasies for the
Tropics and Svbtropics

fm__@aga!! d by seed.

Vo Wabang grass - Dicanthium cardcosum

{2y (Angleton grass - Dicanthium aristatum

& dapia grass - Paspalum natatum

4. Bermuda grass - Cynodon dactylon,

(5, Birdwoad grass - Cenchrus setigerus

(8. Blue panic grass - Panfcum antidotale |

J: Buffé) grass - Cenchrus ciliaris

8y (Carib grass - Eriochlod polystachya;

(9, Pallis grass - Paspalum dilatatum | |
Jo Gregn nante grass - Panicum maximum tri,;bo"p'lume‘;;‘r
31 Guinda grass = Panicum maximum
’13, ‘Parding grass - Phalaris tuberosa, var. stenoptera

@Qy ‘Love grass (weeping) - Evagrostis curvula
- Ja. doehr Yovegrass - Eragrostis thloromelas)

‘ b. Lehmann lovegrass - £ragrostis lehmanniana)
ﬁi\ Makarikari gress - Panicum coloratum makarikarien
is_, Molasses grags - Melinis minutiflora
j@ Pigeon grags - Setaria sphacelgts
7. Pljgatulun arass- Paspalum plicatulym,
ia. Rhodes grass « Chloris gayana
fi’.‘, Scrohie grasg = Paspalum commerspondd
20. ‘Yellow Phycster - Bothriochloa ipehhenun

Por frlhow Wornatior on legumes see Techntcal Sertes Bulletin K. 10,

of Legumes to Contnuously Productivwe Rgricufeurel Sy
R and Sub-Tropics". : '




Saed Characteristices and Adaptive
Pestures of Forage Crasses
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_Seed Quality |Seed Sf{xe Secding Minimum Tolerance
Min.Ger—1 Min. Number per ‘Rate Yearly to to Soil’
Crass mination|Purity| 1b. | Kg. {pet Acrejper Ha. [Rainfall Prought|Water
Species % % In thousands| 1pg, Ke. | in. | mm. Logging
Alabang grass 34 23 * * 18 20 40 |1600| falr | fair
Angleton grass 34 23 * % 18 20 | 40 [1600| good | gocd
Bahia grass 50 70 150 | 338 [A to 6 |4 to 7 |50 (1250| poor | good
Bermuca grass 20 80 | 1900|4000 {6 to 8 [7 to.9 |30 | 750 good | poor
T A very
Birdwood grass 30 80 T80 175 [ ¢ 2 % to 2 |10 | 250] good | poor
S very
Blue panic grass| 50 80 650 [ 1430 {i to 3 |} to 3 |20 | 500| gcod | fair
1. _ very
Buffel grass 30 80 200 440 |3 to 4 (Y to4 |10 | 250( good | poor
Carib grass 30 20 | * 18 20" | 40 |1000] poor | good
Dallis grars 50 70 220 485 |6 to 10 {7 to 11|35 | 875| fair | good
Creen panic grasq 35 60 880 | 1900 Ytobh |k to 7 |25 | 625 good | fair
Guinea grass 35 40 | 1100 [ 2400 {2 to 6 [2 to 6 |35 | 875| fair | fair
Harding grass 60. 90 300 | 660 |2 to4 [2¢to 4 30 | 750| good | good
Love grass, 80« |90 [.1500[3300 |%tol [lstol |10 | 250} very| poor
wecping L ‘ ' v :' O good
Love grass, 80 90 . | 6800 14950 % tods |l ¢o 14 20 [ 250| very ! poor
Lehmann S ' ' "good
e very
Makarikari grass| 30 920 725 | 1600 {Bsto 3 [Bsto=3 | 20 500 good | good
Molacses grass 30 (60) | 6000 13200 |2 to 4 |2 to 4 | 40 |1000| fair| fair
Pigeon grass 30 %0 600 | 660 [2to5 [2tod |35 | 875 fair good
Plicatulum graes| 30 55 385 850 [2to 4 |2 to4 |30 750] good | good
Rhodes grase 30 90 | 1750 ;3850 {% to 6 |'ta 6 | 35 | 875| good| fatr
Scrobic grase 30 95 170° 375 |2 to 5 :2t05 |85 | 875] faix| good
Yellow bluestem | 20 | 25 140013000 |1 to 2 1 to 2 |20 | 500 good! poor
[ | . !
NOTE: £1gutol,¢; parentheses are estinates. 4

) U.ullly prangnted vegetatively fron nurseries plapted to sec‘w
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~ Forage Grasses'Propagated by -Seed .

p"];,~ ) A]abangﬁgrass Dicanth1un|car1cosum |

s Desoriptio | A]so known as Nadi bluegrass and Ant1gua heygrass
Tufted grass spreads by creeping stems rooting at nodes F10wer1ng
stems 30 to 60 cm taTl (12- 24 inches). Propagated by seed good seed
producer Reported 1n Far East India, west Ind1es and South |
Pacific Islands. '
Climatio:edaptatioo: Adapted to‘tropical and subtropicalﬁregions

with summer rainfall. withstands considerable periods of drought.
but makes 1ittle growth in dry weather. Well suited to regions with
400-800 mm rainfall (15-30 inches) yearly.

Soil Adaptation: Grows well on clay soils with good internal drainage,

on undulating topography. Succeeds on wide range of 501l alka11nity
and acidity, and various levels of fert111ty (phosphates), and salt
content.

Utilization: Useful for both pasture and hay. Withstands close
grazing, and makes good quality hay. Compatible with legume stylo

(Stylosanthes gracilisj, centro, greenleaf desmodium, glycine.
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2. Angleton grass: Dicanthium aristatum

Description: Décumbent, branching perennial, spreading by long runners.
Propagation by seed,or by vegetative planting of pieces of runners.

Climatic adaptatioﬁ: Grows well in both tropics and subtropics with

moderate, well distributed rafnfall. Tolerates considerable drought,
but makes 1ittle growth in dry weather;adapted to 600 mm rainfall and above

Soil adaptation: Tolerant of reTative]y infertile soils.

Utilization: Valuable for both pasture and hay, makes open turf when

ﬁeavi]y grazed. Combines well with‘stxlo (Sty]oéahthés(guyonéns{g);

centro, greenleaf desmodium, glycine.
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3. - Sahia qrass: zgm"um notatul

Description: Low growing, deep rooted peresatel, mww ‘
stout rhizomes.. Forms dense turf. Culms 18 %o €§ ﬁ@ﬁl@ghﬁ /‘Pooq
to 25 in) with racemose panicle {aflarescenca. Pensacmww

is good seed producer. Other improved varietles are rgehtiu.,
Paraguay, Paraquay 22, Tifhi ], J1fh! 2, and Nﬂmingto .

Climatic Adaptation: Adapted to both tropics and subtrenics MMU
or more varfeties, Prefers moderste to abyndant ratnfalls bgt @gy-
tinues growth in dry season by-virtue of degp root sydieM,

Soil Adaptation: Wide soil adaptation. Mctudfﬁq’ sanfly sofls., Sure
vives on soils of . low fertiiity, but produstivity depehdent on ime ¢
proved fertility, and supplies of nitrogen from IMQ&?@th%%Mg

or fartilizer. ‘ ) A
Utf1ization: Well adapted to grazing; makes dense $09 0 wim;hpdg
tramping.. Tends to become sod-bound and to crowd 6ut legumes, Whi
contf nuous;ly heavily grazed. Seeding rate tm wixtures, 4 to 6 18§
per acre (4 to 7 kg/ha). Periodic ti11lage used to partially suppress
grass and open sod for pléhti ng legumas. Compatible legumes are

calopo, puero, siratro, silverleaf desmodiuym.
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BMTiafiis: & Mgy virtibhi; Pine-ieirod pirwoniel sprandtog
Stoms and -uum‘:w bmm Ty “Fiowettoy st
WH 2w 8w B om) - Hpfiesator e siteR erupt,
ehwwe b2 45 considered s aertaua Pt Ceeeds’ Yeoughoat wads
@8 Suysroptes,  Produces” ue& fnety, s et otk dy doed "
e mgmﬂn)y, by native to AfMice.

£limaric ggaptation: Makes optimum piowth we Yemparatures Bbbyy
B2 {7507).  Ariweivaly drousht Pestinint, Dt kel Better grevi
u(im abungany ryfafati.s Net enade tolerunt, |
S adepmanion: Grows ety weth gratoad 01, and respands
@trangly to Mgtive fevels ot fartiifey and dcvguats soil moisturs.
[T p'*“‘ﬁ*“"‘”)* v3¢d for grazing, byt makes good quality hay Wheh
(,SW At eglnning o flower $tum &longatioh. Hewever, hay ylards.
(o tomron darmuds are helattvely low. CompatiBle Tegumes are stylo;
EALERes pugro, wiretes, 31¥eerfee® deshodiym,



Papsristion: A futted parental, qroving to Auight of 2 fort { S0l
Spreads by shm rMm Retaxbles shorg. buffe) grass, Seed Mg
short stife mth. mw; factlitazes sceding and astadifarmeng. m
abundantly. Rapid development from seed when Mofature o mIBH, i

- Glimatic adaptation: KAdapted to regions of Jow,rafafel’, 10 feghes. eng
above, (250 mm) occurring in summer. Makes growth mstly 1n seisem.

of rainfall, but survives prolonged rainless perfods.

Soi] adaptation: Prefers sandy or other free draining 3911s. Mge
putatibn for growth on infertile sotls.

Utilization: A palatable forage species; particularly tpr;shtggﬁ
Sufted only for grazing. EStablished from seed with 11tt)e 4117489,
because of short stiff teeth. Combines well with Townsville 19&3555

(Stylosanthes humi]iszs Replaced by selected strains of buffe}
.grass where yearly rainfall is 15 to 35 inches {350-750, mm),,

‘*and dwarf koa and leuceana.
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¥ $lue Panic Grass: Pandcur antid

mmm Erect, perennial dunch grass. Taly’ coarto phﬁt.

frowtng to 8 fret {240 'om) under favorable conditions. Leaves

blutel 4n color end rather tough. Very desply rooted, with crown
davaloped by swollen Yeaf bases. “Spreads By short, thick rhizome$

Seed borne 1n open panicle. Abundant sesd.

Cliniatic adaptation; Thrives under 20 to 90" tnehes Paintals (Smw-;ﬁiﬁ
fn warm season. Continues growth 1n @ry Seasoh by vistus of deap

rooting, when subsoil moisture gvatlabte, Ceases growth at tampiii“
tures approaching 40°F (4.59C).put thrives at higher temperaturs,
So011 adaptation! VQr:ltiTc'ih 8011 requirements, doth sandy Amd

clay soils, at various levels of ferfility,

Utilization: Useful both for qutin%} and for nay tf cut before

blooming. Becomes woody after tlooming, Repid regrowth 4fter

cutting. Forage palatable even though tearsk. &stains vigor under
heavy stocking. Compatible legumes aes gentfv, yresnieaf desmodiym,

“glyctng ane aslo.



Be mm Pmm Quite varfable in growth fons Strou. doql .
‘Poot system. Short Typs: N.A, 13 tussock type plant, fine and dense,
very ery flawgring. . Sayndah grows to ¥,

" feet (108 om), with shmt undnground rhizoms. Teafy plants. Mﬂiﬂ "
‘has fine stems and densy follage, seed heads purplish, Lloncurry fs

‘shorter, laxer, and ear'igr flowering than American, with straw-colored
seedheads. Tall varities grow to 5 feet (150 an) and spread by rhizomes,

If undergrazed, prodyces numerous secondary shoots on main stems.

arhties HOelg. Nunbank, ggorgra Tarewinnabar, Molopo, Lawes. Thaese

differ in leafiness and time of flowering. AI1 varfeties tend to hreed

true from seed, being apomictic.
chafi_c adaptation: Highly droyght resigtant; and resymes growtb =31dly,
wheh rains occur. Successful yndep 12-35 inches £300-900 m) mwlyq:.,i’fﬂa

fall. Prefers warm climates. ,

5011 edaptation: Versatile 1n sofl requirements, prefers 1ighter ‘textired
{sandy) sofls. Does not tolerste materlagging. Responds &g (higher Tavgl)
of fertility.

Utildzatfon: Suited to grazing, and taller variettes fop tay, Reagily)
astablished from seed, Gemination dmproves with age. The secondary’
branching of ssed stalks when not heevented, Increasas patatability by
Yrowth of these more palatable shoots, Compatible Jegumes ‘"m

B, Jpygeara and Townsville lucerrep




Nt L e TS )

(masriathen Turead porvatal, 20 40 fichis

!:(lo-fﬁ o) tall, spraeds by runtars, {nfioretcence To.mpprested ricins,
‘with pubescent spikeiets tn pairs.
Climptic sdaptation: Requires war €14mate, Und Moderate TO ADUNGANT
ratafa)l. Mot drought reststant, S
Sofl adaptation: Prafers moderately fertile, moist soils, but wilt grow
.on Wide range of sofl fertt¥eiy Hvils, whers maisture supply {s adequate.

. Ut11f2stion: PaTatable to both grazing &nd hay. Palatasle, high nutritive
‘value., Compatible with M_e:les companton Tegumes. Grazing should not
g #xcesstve, and periods of feclvary gre heeded after each grazing. Since
hﬁ 1s ot abundenf, often glantad vegetatively.

@30 wa1? a8 0170, grasniset ceprediun, and azvlo
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9, Dallfs Grass: Paspalum dilatatum

Description: Strongty tufted, rather coarse, Tesfy, deoply ‘io‘i'ted
perennia]. Spreads to a limited extent by short rhizomes, Wide palatable
luves. Erect stems 2-4 feet (€0-120 cm) t811. Propapated fron geed,
produced on tall seedstalks with few lecaves. Heads often attacked by
ergot disease, making them unacceptable for feed, |
Elimatic adaptation: Natural dfstribution is in subshumtd Subtropics;
tolerates Tight frost. Makes growth primarily in warmer sousons.

Soil adaptation: Prefers heavier textured, well drained, nuumy‘

fertile sofls, and suffers invasion by other plants when fertility docﬂnes.
Responds to presence of legumes, or to nitrogen fert1lizer

Utilization: Excelient pasture when managed ta prev.'nt seed head production,.
Palatable, and nutritious. Good quath hay i kept vegetative withput (17
‘heads. Combines well with/Q‘xg_lﬂ_e_‘ siratro, and greenlea¥ 4nd 3iiverlept
.desmondfums. Without legumes, dallis grass tends to becoms sod-bound,

May be rejuvenated by 11ght tillage with application of phosphate

Fertild zers and overseeding with Tegumes.
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P

Descripffoh: A dfstinctive type of Panicummanimm. A bunch gress with)
ascendent habit: the crown expanding by short horf{zontal stems, loaves.
fine and soft on siender stems. May resch haights of 5 or 6 feat (1 to

2 meters). Seeds borne 1n open penicles, Roat system deep and »ichly
branched. Rapid growth response o 1ight vains. MNatural seedling regameratic
s good. Propagated by seed.

Climatic adaptation: Good Hrought resfstance; survives with rainfall as
Tow as 25 inches (650 mm}e but grows wall with rainfall up to 70 Inches
(vabo’u) 3600 mn), stegngly shadgetoterant under trees and shrubs. Survives:
Tight frost, but addpted ta rropics and subtropics.

Soil adatation: VersatiYa goi1 adaptation, but not praductive on deep:
sands gnd tight clays. Very responsive to tmproved ferttlity, -
Utilization: Highly palatable and autritfous, when grazed Or made 1nto; W,

Tolerates perfodic heavy grating, and regenerates quickly when rested Com-

bines wall with phasey bean, luceroe, and glycine, as well as centro and
firatro. Shallow planting necessary because of small sized seed.
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Description: Erect mnm‘f hmcb grass Rative to Africa but widely
distributed 1n all trepteat and suberopicat regtons of South Anerica,
West 1ndies and South east Asia. The grass has & stool-forming habit,

the plant crown enlargtng by short rootstocks, Leaves are long and broad,
with variable hairiness. Long seed stalks, up to 150 cm., carrying seed
in open drooping panicles. Seeds are small, enclosed in hulls or glumes,
which are smooth and hairless. Flowering and seed setting over a long
perfod, with a suczession of ripening panicles. Seeds shatter freely
making harvest difftcult. Varieties breed true, since seed formation is
spomictic. Root system deep, dense and fibrous.

Climatic adaptation: Best adapted to warm regions wtth over 35 inches

yearly rainfall (above 900 mm), but survives long droughts on deep sofls
because of deep rooting. Makes best growth in humid ¢limates, but growth
slows in cool weather., Shade tolerant, and competes well with tall lagumes
and othgr growth,

Sof1 adaptation: Adapted to wide range of soils, and most responsive to

higher fertiltty conditfons. Does not tolerate poorly dratned soils.,

Uses: Excellent for grazing if not grazed shorter than 6 $o 9 inches (15+23 em.)
Suited for both continuous and rotational grazing, Grows well in combination
with centro Tegumgs and maintains productivity when grown in Jegume mixture.
Produces nutritioys feed, supporting 1 cow or Steer per acre (2.2 per m,)
under prudent management 1n humid regions. Seed may be variable in quality,

Wt wal) as calopo, silyerigat desmodium, and sfiratro;



0F. ‘Suines Srsas, eon'.

It sstablighment by seeding s entively foasthie. Named varietios
inclode: Hani) grass, Solontes gyines qrass, Gattom panic

Each of these breed true, ind have somewhat differeat. plant characters and.
forsge valyes.
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(m: A Wehlﬁh llﬁl lﬁsgabrm;ﬁfng rhi zdmmm '[Q

'stout Teafy stams that Bay reash Dety™s of 1.5 meters 133 tngreg). J¢.

18 M"J pelatadle at 11} grawer btages,. Seeds somewheg Japyet ten.

blue panic grass (600,000 per kg., Deep rooted on Bemeadl safle.,

Qimatsg ;dag‘t.m Makes skce)lent winter growth in gubtropics end gt
hgher altitudas of the tropics, Mgst producttve yndpr arinual ratefgll

Of 40 tnches (1000 mn.) or more. Continues growth for several monthg im

dry seasons following periods of rafn, Toleratey some frosty but also.
moderately heat tolerant. Surytves extg¢hded droughts,

o1 adaptatfon: Responsive to higher levels of fertflity, Lut adapted

to fairly wide rangs of ¢oil conditions, Tolerates sang wateriogging,

Uses: u;cful for both grazing and hay, 1n mistures with compatiyip Togympp o=
Atrlo, qgptro, glretro, etc. Makes rapid growth from sesd, an advqntp”

for gseeded pastures in rotations, When grown on cobalt deftcient CULAT A

the forgge may cause nutritional disorders i sheep, Tha edgttton ¢f small
#eunts of cobglt tp the so1l1, or as supplement to anims) dfety cormpgts

tha disorder, tenerally, a mytritigus forage,
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Rk JO Love Grass, weeping: Eragrostis c’urvulg

‘Descrfgif&iﬁ A variable, strongly tufted, deep-rooted bunch grglq,
forming. lhrji ciumps with abundant, drooping basal leaves. Flowering
jltems T tb‘l P meters (40 to 60 inches) tall. Seeds abundantly; very
@!l‘l llods. Native of East Africa. Related grasses are Boer love grass
@t, ch!orciqjgi) adapted to semi-desert conditfons, and Lehmann love grass
(€. léhmlnﬂ?ihiﬁ adapted to hot semi-desert regions. These gFasses are
‘deep rooted.

‘Climatic adabta@idn: Adapted to semi-arid and subhumig¢ fegions with
} ’ f
gummer rainfall in the tropics and subtropics, survives preionger dry

‘seasons.

Soll adaptat1on:'ﬁ§a%

‘pange of soil adaptation, including Tow-fertildity

and sandy soils. o | R
Uses: For perennial grazlng lands in semi-desert and subhumid regions;

‘and also as a forage plantffg in tilled crop rotations of subhumid regions.
Compatible with forage leguméS‘w1th similar climatic adaptation, such as koa
{Desmanthus v1rgatus§: and §£xlg; Useful for erosfon control on low-fertility
3011 because of extensive fibrous root system. Palatapil1ty good during

#irly seasonal growth; declines thereafter.

3311 v Jevcans, Townsville Juceris,
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14, Makarikari grass: Panicum coloratum makarikariense

Déscrig;igg; A drought tolerant perennial, first cultivated in
Bechuanaland, Africa. Tiis species is variable as tu appearance and

growth habits;three of theimportant types are Burnet, Bambats{ and P611ock;"
The pravailing plant type is that of a tussocky perennial of erect to |
prostrate habit, with a variable amount of stolon development. Each

type tends to breed true, since seed format{onlis largely apomictic.
Makarikari panic is prostrate and strongly stolonifierous, permitting

rapid spread under favorable conditions. The Burnet and Pollock

varieties are commercially available. Bambatsi grass :preads very |
slowly and is essentially a bunch grass. It has better seed habits than;
the unselected Makarikari type, and szed is therefore nore plent1fdl.

A11 types of this species are deep rooted.

Climatic adaptation: Adapted to regions of Timited vainfall; 25 inches

(1000 mm.) yearly and above. Tolerates lower temperatures and thus suited
to subtropical regions with winter rainfall. Also grows well in tropics

having summer rainfall,

Soil adaptation: Wide adaptation to so1l conditions; but most successful
on deeper sofls. Thrives on heavy clay soils. Tolerates seasonal flbo&1h§.
Uses: Primarily useful for grazing; on seeded pastures and on rangelands
where seeding is feasible. Compatible with drought tolerant legumes, viz,

stylo, greenleaf desmodium,and glycine, etc.
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,15 o "Molasses” Grass: MeiiniStninutifiora

: escriptio A spreading perenniai forming ioose tussocks up to 1 meter“f
;(33 inchesy in height Leaves are denseij ( ered with viscous hairs and
Cad o daan

fhave a pronounced molasses iike odor The viscous characteristic is believed

to prevent spread of ticks, which cannot ciimb grass stems to make attachment
to animai hosts. The voiatiie oii responsibie for the odor, does not taini ’
’meat or miik Native to humid tropicai Africa, but naturalized throughout
.wor1d tropics Long season of vegetative growth cu]minating in fiowering

and seed production on smaii ciosed panic]es Seedkproduction good

Ciimatic adaptation Adapted to warm climates with rainfaii above 40 ‘inches

(1000 mmJ yeariy Grows best under abundant rainfaii Intoierant of frost

Soils ddaptation: Grows weii on reiativeiy infertile soi]s Does not toierate

fiooding, or seasonal high water tab]es Responds to phosphates.and nitrogen
fertiiizer or 1egumes.

Uses: Best suited to intermittent grazing, continued ciose grazing does not |

permit maintenance of stands Compatible with styioﬂ caiopo, puero, siratro ”

and ohasev bean foraqe 1equmes Excelient yieids of nutritious foraqe.
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16. P1geon Grass' Setaria sphacelata

Wik tf

'Description' Sometimes cal]ed "golden timothy" A stout tufted perennial

native to tropical Africa, occurr1ng ‘in Kenya at’altitudes above’ 1300° meters“
(abolit ‘4000 ft). Variable p]ant,types- even within named varieties, ’?éhgiﬁg'
from short fine-1eafed bunch types to erect tall broadleafed coaise: ‘types. it
Named varieties ‘dre Nandi 'from Kenya, Kazungula from Natal Province in- South
Africa. “The' p]ants are 'deep” rooted, have-thick stems and:abundance of leaf;’
and will grow lip to height.of 5'ft (150 cm) when left ungrazed. The inflores:
cence 1§“ﬁfloﬁgisbﬁke-l1ke?panié1e,ﬂwh1ch“5eeds profusely, spreads rapidly-
from self-sown seed, and by rhizomes. |

Climatic adaptation: *Growri sueéa&sfu11y at higher elev%tions:1ﬂgtheﬁtr6p16si

where rainfall’exceeds 35 inches (1400 mm):" Drought resistant on-deeper:
soils. Somewhat cold tolerant (higher altitudes).

Soil:adaptation: Tolerates acid soils, and some seasonal waterlogging:: s '

‘Resboﬁsibe”to'higher‘leVels"ofifert111ty; particularly nitrogen, whether -
from fertilizer or associated legumes.

Uses: ﬁibh;yieldiﬁg,fﬁutkitious”foragegffor“gﬁaz1ng'or harvested feed.
Compatible with glycine, siratro, greenleaf and s1lverleaf desmodiums.:
and 1otononis ~ Seeding raté 2 to'5 1bs per acre (2-5 kg/ha). Prefers

shallow planting at beginning of rainy season. Estab1ished grass rema1ns

green and nutr1t1ous long 1n dry seasons.
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BRI R - Plicatulun Grass: “Paspalim piicatitun*

| DeScniQtion:§Autuf;edfﬁérennia], occurring naturally in;tropical and . .,
”Suptropical‘America. Erect.growth. habit, long,broad 1eéves, with.branched
panicTe»carrieg.wellgabqvehlgavegiand“containjng‘dgrk;brqwnvshiny;seeds,ﬁ .
Small seed --.about 400,000.per 1b.. (1 mi11{on per:Kg). . Unlike.some: other
paspalums, 1tjisgnesistant;to,ergotgdjseqse‘pf,theiseeds., Has.long .vegetative
growth period, culminating in seed production late in growing season. -
Apparently, deep.rooted. Seed of two.named varieties -- Rodd's Bay and
Hartley is produced in Australia.

Climatic adaptation:. -Makes best. growth in:regions with more than 30, inches. .

rainfall (750 mm.) yearly. Tolerant:of drought, and of light frost, but
makes most growth in warm seasons.

Soil adaptation; Persistent and productive on-soils of moderate fertility.

Tolerates some seasonal flooding...Responds.to.nitrogen, ejther.from fertilizer,
or associated legumes.

Uses: Excellent for grazing., . Compatible with silverleaf and greenleaf

enables sunlight to penetrate readily into lower levels of the sward. Good.

forage production in both:drier and more. humid.climates.

~*such as. stylo, centro, and glycine,


http:soils.of
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18. ; .‘uRhodesgﬁrass: :Ch1or1s gayana

estriptio : This is a“tufted runnering perennial native to southern

and eastern Africa, now wide]y grown in many tropical and subtrop1ca1 regions.

?1\:‘ ﬁ‘“ SRS

famed’ var1et1es 1nc1ude Ca]lide. Samford, and Katambora, with somewhat d1fferent

‘nl}l..t

pa]atability and adaptation. Rhodes grass is relatiweiy fine-stemmed 1eafy-
and ungrazed plants may grow to heights of 4 to 5 feet (120 150 cm. ) Spreads
to some extent by creeping stems but sward is sufficient]y open to perm1t
mixtures of other grasses and of 1egumes " ‘Seed production is good, seed |
size té?y small.’ Strongly developed root system

Climatic adaptation: Best suited to regions of 30 to 60 1nches (750-1500 mm)

yearly'rainfa11 that occurs most1y in summer Tolerates cool tenperatures '
of subtropical zones, when well estab]ished. |

Soil Adaptation: Wide soil adaptation, but résponds ‘strongly to higher

: : o Sy ISR NI - : C IR RGN .
fertility levels, particularly nitrogen from either fertilizers or-associated
forage 1egumes.- Somewhat to]erant of sa1tntty.

Uses: Exre11ent for graz1ng, particu]ar1y in mixtures Well éﬁftea‘fdé u§é~‘

in seeded pastures or hay]and grown 1n rotation w1th t111ed crops Compatible

with phasey bean, siratro and centro legumes, and also with lucerne on fertile

soils. High degree of stock acceptance. Useful for erosion control. Readily
established from seed, but easily controlled by tillage when grown in rotation

with annual crops.
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19. : Scrobic Grass: Paspalum ¢ommersonii

escriptio A short-1ived perennialb wideiy distributed in the,tropicssp
AUpright succuient steme ‘produced from broad crown, Leaves soft and palatabie,
and seed head largeiy retained within 1eaves Height may reach 60 - 90:cm

(2 to 3 feet) Indeterminate habit of seed ripening makes harvest diftieuit
but p]ant seeds abundantiy Often maintains stands by naturai reseeding,}p
which compensates for short iifewperiod Somewhat resistant to ergot disease’

of seed but best control iszbyhgrazing or ciipping)to suppress, seed head |
production.a Rather shailow rooted

Ciimatic adaptation Scrobi~ 1is essentiai]y a summer grower, adapted to

regions of summer rainfaii, having more than 35 inches (900 mm. approx )

rainfa]i year]y Not frost toierant

So11 adaptation Prefers ferti]e soi]s, fair]y tolerant of water]ogging.
Wb B
Best performance on alluvial bottom 1ands.v

Uses' Suited for seeded pastures, grown in rotations with ti]ied crops.

Compatibie with siratro :nd phasey bean 1egumes Not as toierant of heavy

~stocking as Rhodes grass or pangoia, but heavy grazing is usefu1 prior to ‘

seedbed preparation for subsequent tilled crops.

| *as well as calopo, puero, silverleaf desmodium,



V-Ao - 99

- 20, Yellow Bluestem: Bothriochloa ischaemum

Description: A perennial, semi-prostrate bunch grass, native to India.
Introduced into subtropical, subhumid regions. Plants leafy. Good
seed production, but harvest and cleaning complicated by 1ight chaffy
character of seed. Natural reseeding is common.

Climatic adaptation: Adapted to subhumid climates with summer-type rainfall.

Soil adaptation: Wide soil adaptation.

Uses: For grazing in subhumid regions. Scant information on compatability

with forage Tegumes. Probable that stx]o:fnd Townsville lucerne would be

compatible. Yellow bluestem reported to be palatable and nutritious in

subhumid regions.

* and greenleaf desmodium, silverlead desmodium.
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Section V - B

B. Species propagated vegetativé1y./

21. African stargrass - Cynodon plectostachys

22. Cynodon Hybrids - Cynodon hybrids

23. Elephant grass. (Napier grass) - Pennisetum purpureum
24. ‘Imperial grass - Axonopus scoparius

25. Kikuyu grass - Pennisetum clandéstinum

26.. Palisade grass - Brachiaria brizantha

27. Pangola grass - Digitaria decumbens

28. Para grass - Brachiaria mutica

29. Signal grass - Brachiaria decumbens

For further 1nfbrmatioﬁ on the use of Perenn1a1 forage legumes
see Technical Series Bulletin No. 13, "Seeded Forages for Grazing
- and for Harvested Feeds 1n the Tropics and Sub-Tropics".
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Vegetatively Propagated quqge,GrasSes,

21. African Star Grass: Cynodon Plectostachys

Description: Perernial with creéping stems: that:root  well.::Forms' Tow

growing dense turf with adequate rainfall.-.Inflorescence of-3 ‘to 20 spikes
arranged -on common axis, but”noﬁfﬂigitate‘asiin‘berﬁudaﬁgrass.)@Very sparse

seed production; propagated‘most1y by planting pieces:of creeping stems..

More productive than bermuda grass from seed. Varieties - Naivashaand local types.

Climatic adaptation: Prefers tropical climates. Grows well at 25 inches

(635 mm) annual rainfall, and above.

Soil Adaptation: Wide range of adaptation, from sands to black earths.

Utilization: Primary use is for pastures in combination with other
Tow growing species of grasses and legumes. Tolerates close grazing by
all classes 1ivestock. Also useful for stabilizing gullies and grassing

waterways to carry rainfall runoff. Compatible legumés include perennial

soybean (Glycine wightii) and styla.
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22, Cynodon Hybrids

Description: Coastai and Midland are specific strains that are classed

as bermuda grass types which were bred by G. W, Burton of U, S Departmeni

of Agricuiture in Georgia, U.S.A. Qgggtgl s a hybrid between a seiected
Georgia strain of bermuda grass and an introduction from South Africa.
Midland is a hybrid between Coastal and a cold- hanﬂy strain from Indiana, U S A

Coastal and Midland are the outstanding strains resulting from these

hybridization programs. Both strains are virtuaiiy sterile, but are readiiy
propagated vegetatively. They are high yieiding;‘resistant to disease and
nematodes, and have been widely planted through the southern tier of states
in the U. S. Deep rooting habits.

Climatic Adaptation: Coastal is well adapted to humid tropics and to s:b-

tropical regions of low altitude, having rainfall above 40 inChes (1000 mm)
rainfall yearly. Midland tolerates lower temperatures and has been used
effectively in an ecological zone on the northern border of the subtropics,
where rainfall exceeds 1000 rm. Both strains are markedly more drought
resistant than bermuda grass. |

So1l Adapatation: Widely adapted to most well-drained soils; highiy

responsive to higher fertility, particularly nitrogen supply. Intolerant

of prolonged f]ooding, or poor drainage. - ‘

Uses:  Superior pastures under intensive management, and also productive for
harvested forage. Palatable and nutritious; greatly exceeding common bermuda
grass. Propagated solely by vegetative means; by labor saving practices that
reduce costs of establishment to equal those of seeded bermuda. Useful in

crop rotations. Compatibility with legumes not well documented; probably the
following should be evaluated - calopo, silverleaf desmodium and siratro.
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23, - Elephant Grass (Napier Grass): Pennisetum purpt'n'eum

escriptio : Ta11 bunch type perennial, nat1ve to tropica] Africa, ; s

deeply rooted Th1ck, cane-like stems.; Spreads by short stout rhizomes,r
to form large c1umps or stools, up to 40 1nches (1 meter) across. w1de
‘}Eeggesf&gztox]g-inches‘wjde;(2‘-ﬂ3,cm),;comparatjvely soccuIent. }Sta]ks
may reach 15 feet (4% meters) if uncut. Propagated principally by stem
cuttings with 2-3 nodes. Capricor» s an improved variety | )

C]imatic adaptation: Grows best under warm conditions wherever yearly

rainfall exceeds 40 inches (1000 mm.), strongly drought tolerant because
of deep root habit, on alluvial soils. Highly responsive to irrigation.

Soil adaptation: Tolerant of wide range of soils, but does not stand

flooding or.water1ogging. Makes best growth on deep loamy soils, of
moderate to strong fertility. |

Utilization: Excellent feed if properly managed to permit a maximum
height of about 4 feet (120 cm). Used for green feed, pasture, and

silage. Thick stems make 1t unsuited for hay. Combines well with such

Tegumes as_calopo, centro,/Bﬁa‘glxgige, when grass and ]egumes p1anted

in alternate rows. For grazing, consumption by 11vestock is 1mproved

by periodically slashing to 6-12-inch height, to stimulate new vegetative
growth,
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24. Imperial Grass: Axonopus scoparius

Description: This 1s a densely tufted perennial grass forming large

tussocks, that grow 1 to 1% meters tall. Believed native to ‘Central
and South America. Deep rooting habit. Propagated vegetatively.

Climatic adaptation: Grows well in moist tropics and subtropics,

over 40 inches (1000 mn) rainfall yearly. Tolerant of both high and Tow temperatures.

Drought resistant on deep soils.
Soi1 adaptation: Best suited to deep sandy or alluvial soils. Responds

to higher levels of fertility, particularly nitrogen supplies.
Use: Grown for cutting and feeding green to livestock. Does not persist
well under heavy grazing. When grown with compatible legumes, yields of

100 metric tons per hectare in 4 cuts yearly have been reported. Compatible

legumes include calopo, silverleaf desmodium, and siratro.
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25, Kikuyu Grass: Pennisetun clandestinum

escr19tion' A 10w-grow1ng. deep, rooted parennial,. forming dense turf, .
~and spreading by numerous}creeping rhizomes and sto]on§, which root. at
sryFiower1ng stems. short. scarcely raised above the, ground with the -
1nforescence almost completely enclosed by leavos. Seeding‘is stimu1ated,
by close grazing or cutting off the mainigpowjng,ppjnts:Qi}shqg;s.'§1ncg,§hese
inhibit flowering. A]so‘prgpagatedrvegetative]y;_,Nat1ve_pf Kenya.i;’ |
Climatic adaptation: Well adapted to elevations of 2,000 to.5,000 meters in

the tropics, and to all elevations in the subtropics, where rainfall averages
above 40 inches (1000 mm) yearly. Sensitive to frost, thrives at warm tem-

peratures.

Sof1 adaptation: Prefers lighter textured soils of good depth and drainage.

Responds well to fertile soils and use of fertilizers. Deep rooted on well-
drained soils. |

Uses: Primarily useful for grazing. An excellent cover to control erosion.
Grows best in mixture with compatible forage legumes, such as desmodiums and
g]xcjne. Continued c]osefgrazing is less productive than intermittent graz-
‘ing that permits strong‘kegrowth of therassociated Tegume. Provides nutritious

kpa§turage.
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26. Palisade Grass: Brachiaria brizantha

Description: Perennial, variable in plant type, rhizomatous, more or
less erect,: reaching heights of 1:to;2~meters;‘.Seed,productiqn poor,
propagated mostly by vegetative means (division of rootstocks). Deep
rooted. Nat1ve:ofuhum1d;trppicalﬁAfrjca,gbut widely used in other .
tropical regions.:

Climatic adaptation: . Prefers-warm humid climates, but. continues growth.

for extended. periods after, rains cease.. Good performance in Ceylon, humid
Africa, West Indies.and Central America,.
Soil Adaptation: Wide adaptation,.makes effective utilization of deep

soils. Thrives in moist low-lying soils.

Uses: Valuable pasture grass, forming a.coarse open turf when grazed.
Compatible with taller forage legumes such as lotononis, phasey bean and
siratro. Produces palatable, nutritious feed. Continuous growth for

- ———— .

extended ‘periods. in dry seasons.



27, " Pangola Grass: Digitaria decumbens .

Description:~A: low-groing ,’5 ’C’FEep1 ng ‘ff’p:é’ré'n.ni al, natd ‘v‘é“'f to" SouthAfricaj
now widely planted 1 Caribbian’ countiies: and"4n Australia: '%f%s_p{«éadé by
long, trailing rooted runhers,and by’ spreading! 1eafy Flowerd ng’ srteﬁ\s’?* |
often rooting at nodes. Plant height up to 100 cm (3 1/3 .feet);-*"”? Forms
open turf, ' permitting ﬁﬁifﬁr‘éSfW’i%ﬁ"ﬁéguﬁléé‘;‘* ‘Identified by prominent
1igule-on ‘each leaf."’ Very’ poor’seed’ production; propagated vegetativel
Climatic Adaptation: Flourishes with abundant’'rainfall; requiring more

than 40 inches (1000 mm.) yearly rainfall:’-Growth ceases below 11°C: (52°F), '~

and during dry seasons.

Soil Adaptation:  Grows well“on‘wide range of'soils; tolerates some water- -
logging. ~ Responsivé'ts nitrogen;’ efther as'‘fertilizer or from associated
Tegumes.

Uses: Grows well in association with centro and- ‘Jotononis ‘legumes:. ‘*Highly:s

palatable forage for both {,da1ry and meat animal production. Planted by
spreading cuttings of steiis’ from mowed 'swar'ds, broadcast and 1ightly
disced into seed bed, at time when rainfall abundant. Periodic (rotational)

grazing needed to maintain productivity.
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28. ﬁ'ﬁPé?d"GFasst Brachiaria mutica

Description: A creeping perennial, apparently native to Eopical

Africa“and Brazil.’ Grown extensively in swampy~areaslof‘Austrdlia;igﬂasﬁ
trai]ithStemsfand=db0ve>grouhd runners that root—free]y'at:nodésqﬁfkbm';
which erect shoots-are produced.’ Hairy leaves up to 12 inch (30icm) Vengths:
- Root system is relat1vé1y‘5ha11ow;'?Plant'height may reach 2.5:meters.

(95 inches).” VeryupOOrwseed product1oh; propagated vegetatively.

Climatic adaptation: Requires abundant rainfall, over 40 inches (1000 mm).

- Ceases growth in dry seasons. ' Prefers warm weather; intolerant of cold.

Soil adaptation: Thrives on wet or waterlogged soils. Improves soil

permeability on heavy soils. Responsive to fertility; particularly nitrogen
from either fertilizer or associated legumes.
Uses: ‘Widely used for cutting and feeding green, or as pasture.. Compatible

with centro, phasey bean, and greenleaf desmodium iegumes. ‘When well established,

produces high vields of forage, and supports heavy stocking. - Used on wet soils
to produce abundant feed in dry §easons. Propagated by spreading cuttings on
prepared seed beds and discing 1ightly. Spreadsof 1 to 2 meters (3 to 6 ft.)
in 1 year are reported.Cattie tend.to treat para as a browse plant;:mowing or

heavy periodic graz1ng 1s needed to produce palatable forage.
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29, Signal Grass: Brachiaria decumbens -

“xbégcrigtion:{‘Trailjng:berqnnia}pgrass;wfthyTOng;stplonsgtfdotipggatgthegg
'iﬁodes.f‘SpreadSarapidly:under,favorab]e conditions;td prqducegdénSej;unf;f
Native of tropical Africaﬂ;fProdhcesrseed;dn fihst;yeaf.offgfdwth,;yutg;;p
generally propagated vegetatively: from.cuttings; or:stolons.:

Climatic adaptation: _Prefers.humid;c11mate.wjth“no;moregthan§4 months -

dry season. Not suited to subtropics.

Soil adéptation:<,Grows best on moist soils;,:and withstands. some seasonal;

flooding. Very 1ittle growth in dry. seasons,

Uses: This grass useful in rotation with tilled crops, to improve soil . .
porosity'of heavy soils and increase crop rooting depth., Also, excellent
perennial pasture, particularly.when grown in mixture with forage legumes,
soisuch. as g}zlg: Periodic close grazing or mowing may be4ngededgtp maintain

herbage in palatable condition.

«* asiwell: as_calopo, silverleaf desmodium, and siratro.




