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ing tree Species, mostly Eucalyptus. During the

o three years, howeVer, the benefits of multi 111

plant species for soil improvement conservation and for
meeting the needs of x111 oxmanities for fueNood fodder

and t i r hale been greatly realised.

eral plant species of grae es, legumes, shrubs and

h indigenous and exotics have been tried in the

s and field planting,

Techniques of establishment and management, of ib

plantations were hitherto not well understood by the

cisne and extension agents in the field. This manual outlines

the plant characteristics, reouirane of site and c te,

nursery and planting techniques and management r nts

of some multipurpose plant species which have been successfully

tried in Ethiopia. The list is however, not exhaustive.

Trials are in progress with other plant speciesewhichp'if found

suitable, will be added to this manual.

In this connection, the role of several indigenous species

of fodder trees, grasses and legumes for forage production and

soil conserVation should not be ignored. These Lpecies being

aeapted to the local soil and environmental conditions n to

be explored further.

This field document is one of the series o I'ø.fc=it

led under the project "Assistance to Soil and Water

ation PrograrL Rase II" (ETHiS1/003).

Until recently, the revegetation activities of soil

and water conserVation were largely confined to the planting



This manual

field technicians
directly involved
progr Thi
have been added.

It is hoped that the information contesd in this
will serve as a useful guide for the revegetation

activities.

470

is primarily conlpiled for use by the

and rural develent agents vAao are
in the implemenetion of the revegetation
has been revised and two more species
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2.l.

6,4

3

F REVEMTATION

FOr years the los.F; of soil alld water has been adversely
affecting the lives amund the globe. It is now a well established
fact that unrestricted of vegetation cover from the land is
the most rtant factor encouraging soil and water erosion. The

main factors responsible for degradation and loss of land are cutting
of fol-asts, overgrazing and inefficient farming techaiques. Therefore,
in al.'Cr to restore and maintain these valuable resources h is no
alternative but to establish and maintain sufficient plant cover and
follow efficient managecent techniques. In absence of proper and
timely vegetation measures, phs,sical conservation alone has little
value.

While following a revezetati pYlogramme, consideration .i4ik,; d

be given to the desirable land and the requirement of the
community living in that area plant species selected for
revegetation should be a5Ie to meet the reouirement of the community
for food, fodder, fuel, timber and Should generate rural industries
etc. Thus the species should multipizmose value. Special

attention should be given t ç ;;Aty fortry because he products
from this will be easily availle to the people as & when required.
Thus the plant species for revegetation programme should include f-ebrest,
fodder Shribs, forage grasses & legumes and fruit trees. Selection
of species for a particular area will 11y depero. on soil, climate
and requirement of the people, however, obtaining desired plant cover
remains the first priority.

In this publication notes on sone forage gras!.E,:r - and legumes
and f..er shrubs or trees are given dlich cover plant description,
soil & climatic requirarient, techniques of establishent z:ind management,
yield of her ! ,e and seeds, dismses & pests asId utilization. Alth

specific notes for plant species are given seately, a ,general note
on establishment & 7,Jnder field condition is also given

below.

../4



2.3

2.3.1 Sources of planting material

y plant species can be either planted with
seedling or cuttings depending on efficiency of production of
and its viability, and rate of h at early stage etc.

.../5

2.2. I18211112g_111.112Lfield

Generally, for soil & water conservation irposes, these
species will be planted on eroded hillsidesrazing lands, on soil
bundstgullies, water ways and in agroforestry stystems. It has a
observed that planting of forestspecies is generally carried out as
a monocrop at close spacing but it takes considerable iod before
a satisfactory plant cover is obtained & erosion haPlirds are r a

It is Tegested that wherever possible,for., species should be
planted between the forest species which should be planted at slightly
wider 4 ing than usual. These forage species will provide quick
soil cover and also produce fodder for livestock at an early st
Simdlarly, fruit trees & other useful plant species can also be
planted on very steep hill sides which would not be grazed. The

plant densities, however will have to be adjusted in all plantings
for an opt realization of soil protection and production

Choice of plant species therefore will depend on the following.

Suitable to soil and climatic conditions in the area.
Purpose of plaatinge soil and water conservation and p
food fodder, fuel, timber etc.

Compatibility of species when planted in a mixed stand.

Should have good draught tolerance and res-latant to diseases
& pests.

a Mould: be able to withstand some m lanagfent.



2.3.1.1. Planting with seeds

Those plants whiCh produce a large quantity of
quality seeds and have fast growth following establishment,
be planted directly with seeds. Thus most of the forage
and same fodder trees can be easily establiShed by directly
the seeds in the fields. However, their establi nt will be
influenced by factors such as quality of s, land preparation
weather conditions thods of planting etc. Planting details
with are briefly described below.

2.3.1.1.1 Land Preparation

Vnlike many food grain crops, forage seeds are
size and they need fine seed bed preparatiorl b8k1e plantin; The

land Should be cleared, cultivated properly and a firm, fine
bed should be obtained, at least in the raw where seed will be
actually planted.

2.3.1.1.2 Fertilization and Manuring

At present because of limited availability of fertilizer
and manures and priority to food crops they are not available for
applying to for::e crops. However wherever possible, especially on
infertile soils organic manures at the rate of 5-140 tons/ha or
about 100kg/ha of urea to grasses and about 50 kg /ha of DAP (Edznune
phosphete). is recommended for application at sowing. Application of
nit to legumes is not recconended as they fix atmospheric
nitrogen under favourable environment.

2.3.1.1.3 Methods of Planting

Forage crops can be establisted with seeds in 1

broadcasting or by row sowing or drilling in the soil. Establishment
by row should be preferred for the following reasons.

a) In row s3wing or drilling method 1 te per
hectare is required. This is an nsideration
when seed availability is limited.

.../6
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mono crop and

is established

Inoculation

2.3.1.1.5 rates

7

of inoculant in water
t. A small quantity of
sl to it sticky.
half tea cup full o ,;.t one

of inoculant and one tea spoon full of
sufficient. Inoculation and drying of inoculated
be done in the Shade. Inoculated seed Should be sown with
after s lation.

Seed rate/hectare will largely depend on
y and viability of seeds. Locally grown seed has no

control and, therefore, slightly higher seed rates are
Also hl r rate is preferred to get quick soil cover to
erosion.

Bates

;In order to get efficient n ion by the
is necessary to inoculate same species with specific

rh' b Effective nodule should be p ineff tie
nodules are either white or green. S le

tes are applicable when these les are as

ate should be lowmben more than one species
her in a mixed sward.

arabica or zuf,lv
For inoculating one

cl

**OAS)

Grasses 6 - 8 10 - 15
3 - 4 6 - 8

Fodder 10 - 15 15 - 20

cies Broadca.st

This is a genera and more specific
on for various species is given separately. rp;;Is

k 1 41)".: :Or` of

* "*"'";.',14.1 o
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3atisfactory establ
:id some forage 1
-,ing with seeds

requires tran

ngs (see be .-r)
; also requires

this source in gives more
lly under unfaVourable ueather
tisfactory establithent with root

1 ti at least li

lly proper handling
of the se ig and planting in the field.
Proper pittf it t at the start of the

rainy season when e :Aire in the soil have
received tmportprt to obtain satisfactory results. These
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In case of grazing by livestock is very 2,i »,:ant
to regulate the graz(vnressure cr number of livestock per unit
area according to the Lvallability of feed. At present the
livestock population is and in absence ol controlled

ing, it is very likely that these pastures will be quickly
over grazed & the pToductivity of pasture and soil cocer will be
reduced thus again increasing the erosion hazards. Unless
grazing is regulated or controlled according to feed availability
direct grazing should be discouraged.

245.2 Fodder Shrubs and Trees

Weeds are Often a serious problem during the early
growth stages of these species. A weed free environment should
therefore be assured by freouent weeding around the plants. Similarly,
many species may be susceptible to insects and pests which Should be
kept under control by spraying with appropriate chemicals. This is
even more important at the nursery stage. Altgough it may not be
practical but it is not a-noon-non that these plants are watered in the
fields during the unusv5L1 (iy weather conditions specially those
for seed production. Ho, _ , to avoid this it is strongly
ed to plant these species at the --,--ement of the long rains, so
that plants are uell established during the rainy season and become
strong enough to withstand the harsh conditions in the dry period.
In case of newly introduced species & planted for further mu tiplication,
the aboVe mentioned care iSespecially important.

If the above species are planted on grazing lan
by cattle should be avoided ti/l these plants are big enough. This

can be achieved by followdng a zero grazing system. In case of f
shrubs, it is important that they are not loppeJ fa the first year
and are allowed ta establish well. At later st tty should be
lopped for forage Or fuel once a year or every t- 3 years, depending

on their growth. Howevor, ab:,,ut 10 t3 15 per cent of top g7,2owth

should be left on the plant. If these 4pecies are to be us9d
seed collection, they should nct



TEgNICAL GUID

3.1 IMAGE CRAC

3.1.1

D

Duffel grass, is an erect or
snli-erect deeprooted perennial, a
native of frica, India and Indonesia.
The plant may grow upto 1.5 m. high
when flowering. Beffel grass forms
a strong cam with rhizomatous roots.
It is drcu4ft resistant plant and
stands heavy grazing. The leaves are
glabrous, the inflorescence, a spikelike
cylinderical panicle abaut 7 cm long on
a uncle. The spikelets occur in
clusters of 1 to 3, they are pallid to
red in colour and densely packed co
rachis. Seed heads are straw coloured
the seed unit or fascicle comprises of
a Cluster of one to three spikelets
enclosed in the involucre.

SOIL RMUTP

Buffel grass is well suited
il

light textured sandy or self mulching
soils Whir.% are free draining and are neutral to alkaline. It

./ 16

ciliar

soils. It is also modeTately saltnot stand water et:*
resistant.
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FERTILIZATION

YT
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Is it results r t.
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d further

ss be established either vith
or wl . When planted with tLarough

salmi' rep ion is necessary to get satisfactory establ
went. Well grwn root cuttings can be satisfactorily establ
when planted with two to three active till

application c.'' c'phorus ne,

rfel T: well in a ff climate with
annual Taiinfall of 3C's-, to 4 . It is not resist-
frost and it has hie" degree 0 t resistance.
shoWngcod in , s of Kenya and Ethiopia a

1 cond't s. In
at 8 - duced

ion to VC night t
ature h rate by 90 percent. Suitable e

tbr successfu'h is up to

I'esuciAes to nitrogen fertilization
F50 to WO kg/ha is

ver, with 1 lf,-

.icat!,on of ff.
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may be necessary in the e Y

growth period.

ATION WITH LEGMES

; Lei grass carbines well with n u.r of leec .

suCh as siratro (Mactoptiliut atropurpureua) glycine OGlycine
yri:g.tii.) and stylos (Stylosanthes speCies).

the crop is

harvest Should be taken after three to four months, but before
fl .-ring. When harvested with hand it Should be cut at 10 to
15 cm. Ve ground. Depending on the soil fertility 5 tons
to 7tonskg/ha of dry matter can be produced.

When buffel is gruwn for
be harVested till seed maturity. Wh

4'43 N

ass flowers rather early but not
requieats for flowering. When matured, the

y pulled off the inflorescence. When most of

for harVest, seed ismanuallY harVested mith

- 17 -

crop should not
or f

long stems and left on the threshing floor for drying. A t
100 to 150 kg/ha of quality seed is harVested fremmeltiple

'ests. There are about 440 seeds per kilove . It
should be noted that buffel seed has long rest period or do
of six to twelve months after harVesting.



Alc.11 a

UTILIZATICK

Suitable for forage on sur soils
and for soil and 'water conservation.

18 -

the spikelets e 'ally daring t 4

The only diseases of buffel are e L
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specieS and

.'.120

cl e
fairly s 411 tiS

annual ifall between .

it y be suceptible to leaf diseases.
used on variety of soils but

to seasons of

:4 in areas rece-
In more humid areas,
In Ethiopia it has
be * ing

3.1.2 COL=S li t

is a Short-liVed perennial first
found in tina. It is t t to be a natural hybrid
be and ghum'vu1:1-. It is a
tall, robust, erect plan upto three mter high
lui A, g conditions. *1 e, short 4,4 *

ing rhizomes. Its Stu are
pithy, and the leaves are flat, broad and long Z t.
glabrous. The inflorescence is a pyramid e
mith ches in mborles with sessile spikelets, S cl

lanceolate. Glumes, brown CT black letely ecT
at maturity. Caryopsis brownish in coi__-

3.3 to 4 tu. 1's: and 2 to 2.3 n mide.

sou, Rtrimacete

Col Z :4 a variety of soils.
most suitable SearS to be fertile, black 'alluVial soils
cakes h on newly o s scrUb c3ils in Australia.
It e:71 stand slightly saline soils but tolerate
flooding. Being a strong tl. r, itit::s tion of

soil fertility f:: -r other grasses.



ESTin-MTE'lL7

ished with seed. .
seedlings of '. .rass aretrong and force their way

ferti

ugh the heavy soil c
drilled. However, drill
needs Er7_:ed rate

spacing of 80 to
five to sevez
bcasting or c.

L__.

with varying -

/21

Seed is either broadcast or
:yes higher establishment and
b:c,-7,adcasting. TiYian, sown, a raw

. Seed rate ranges
rows and upto 20 kg/ha for

ion of nity':
LI a,:t1A.12 application upo 100

kg/Filha can be id oP soil iertility. Hith rates of
fel taizer nit- - can incease the 1EN (Hydrocynic acid) in

to

1G

&rly - nay 1 CC' on
is likely ta be

"

egmes such as glyrdne'(Glycine wightii) stylo
) vi a (Vrr-rilv species) r71 even lucern

mn be grown with c:-)1c11-Las grass



FAISBAM YIELD

When col' ,Arass is established for grazing,
it should be grazed ,xee to four months after sowing, when
the plants reach a height of at least 30 cm. or more.
However, early 11-aing st..ould be avoided for the risk of

toxicity. vx for hay or silage, it should be
harvested -t ,lc, f-g stage Heîht of cutting should
be about 15 to 20 c a1ove ground, C.,'f_-0,..7-bus grass rapidly

recovers after grazing or cutting and can give two to three
harvests per season. Annual yields ran,;e from four to ten
tone dry matterit grazed, heavy cy',-,zing should be
avoided else - low and poor,

Seet setting differs in different cultiv- )tit

it is generally satisfactory. Seed yield varies but a range
of about 250 to 750 kglha in two harvests can be easily
obtained. There is little or ro seed loss during harvesting.
Seed can be hand harves-ed at mturity. There are about
121,000 to 181,000 seeds per kilogramme.

../22

Coh. us grass is susceptible to th
Lnthusn turcicm and Puccinia sp.

Iseases
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perennial vJs-f-1

and sup-tropical ,6:2ca.
has spread in most of t3
countries. Its ro

and fihrt-.:

plant to survivc,
seses creeping
ly f t stem

Aith moist
flat long ano

point. Leaf blades
fnflorescenoe is a

u.La with lower brnnehes teLic'.dng

flushed witl.
-

,pikelets.
to 2.50 mm.

co1oured.

grass 1.

conditions. i.v.,ever,, it grcns t
of medium to high fEyftility.
ing on poor 'it

. the plant

-- is an erec
native of t

/24

a
,'

cpen pani-

r.k

:-.171ts of

2.25
and is

to wide cf soil
on well drC_ _oil

7?*

3,,:-:---Jra,ted only 1-'! the top

3.L GUIN&';



ampalc REgEr.R7AT

Guinea grass
climate. It tolerates shai:E!
tions. Son e :varieties can
annual rainfall of 650 to 800
in more humid areee
is reduced due to low

- 24 -

wxe:1-1 frost free tropical
can be grown in tree planta-

sed--arid tropics under an
but MOG1; types perform better

1,000Inn. of rain. Production
:es uitable altitude upto 200O m.

Guinea grass can be e tablished with root cuttings
or with seE';' 'fhe later Seurce feeable. When planted

with cuttings ::meraliy, twoitiller cuttings are planted at
10 to 15 cm deep-at aplant spacing of 0.50 x 1 meter or 1 x 1
meter. Paanting Should be during the long wet season when

rains have been recee For planting with seeds, a fine
seed bed is essential. The eeed should be sown on the onset of
rains at the rate of four to ten kg/ha deeenng on its quality
vi!AiCh is often low. The see elze is small and it Should not
be planted more than one te_ cntimeters deep. Mtiching

has been reported to be effeee-Lve in improving establishment.

FERTLLIZATIUN

Guinea grass Keere nitrogen fertilizers whiCh
ves its quality ayld elc . responses vary accord-

ing to soil type aad rainfall conditions. Although high

responses to heavy doses of nitrogen are reported, a . ..erate
annual application of 100 to 150 kg N/ha is suggested. Fertilizer
Should be applied in wet Ees in 0 lit application before sowing
and after harVesting. .1:Lee grown with legumes, application of

phosphorus ny be necesery on deficient soils,

25



- 25

Guinea grass establishment is slow and 1.
the first year are necessary. W control esc1aUy b
leaved weeds can be controlled with herbicides (2,4 -a etc.)
but it is costly.

A.S.92CIATIGN *WITH 11),¡:G3-17.5

Guinea grass can te grown successfully with wide
range of legumes. Depending on climatic conditions, legumes
such as centro (Centrostv pubescens) kudzu (Neraria phaseoloid-
es) glycine (Givcine stylos (Stylosanthes a2.)
silverleaf desmodium (Desmtdium uncinatum) and siratro (
lium atropurpurem) can be grown.

HEIRBAO YIMO

If guinea grass is grown for seed production, it shou-
ld not be harvested for forage after the rains. When used for
forage, it can be harvested three tp four months after establish-
ment.. When hand harVested, it Should be cut at 10 to 15 cm.
height and before flowering. Under grazing, controlled grazing
must be practised for its lior persistence and higher yields.
Yield of dry matter vary and upto 40 tons per hectare can be
produced with heavy nitrogen. However, under a;er growin

conditions, annual yield of about 10 tonsiha are easily Obtained.

Flowering in guinea grasses lasts over a long period
and seed starts shedding before all the seeds mature on the
infloresence. Sead should be harV(?.431:eduben about 10 to 15

percent of seed shedding has occured. Seed is hand harvested



6 to 18 Seed yields vary and range to 50 to 150 kg/
ha/year. are about 0.7 ta 1.5 million seeds in one kilo-
gr

.2EEXS

alinea grasses are re atively free
but some way be aVecteduri_ fus4Tn-

spot, The spikelts are ofa septible to
disease, air& the e7ed crops when the

ning before drying.
Cy.--,Iancy or rest period of

Guinea grass is a very suitable plant for soil con-
servation because of its slf:eaing roots. It gives excellent
feed as n or forage for anil:',411 ing.

o

ripened,



3.1.4. XIKU)0 andescimum

PLANT DESCRIPTION

Kikuyu is a native of highlands
and nuntains of tropical East
where it occurs at altitude
from 500 to 3,000 m. It is : creep-
ing perennial with strong thick stolons
and rhizomes which spread f-eely.
is a low growing deep roc,: plant which
forms a dense turf on the Steri2?
upright Shoots have relativel-::
and long leaves. FeTtile shoots .hich
terminate in flowering heads do not ex-e-
ed the sterile shoots in height, Wt are
usually hidden beneatL 's-he sterile shoots

4at the bottom of the
duces fertile Shoots

-- 27 -

It pIc

it is -_osely grazed or mo. The

spikelets are supported by a few to
fifteen slander b,i:-istles which are
Shorter than the spikelet.'

aqllats_ .,v

Kikuyu grass requires fertile soil and is tolerant to
high soil acidity. Freshly oaed land is quickly colonised
by kikuyu grass. When soil iiity reduces, kikuyu grass
vigour and growth are also and at the end it could
be completely replaced by oth(:,,r grasses. It does not gr!ow
under waterlogged condition

/28
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CZIMAT C

Kikuyu grass growL, well on hi altitudes in cooler
environmPnt, it is t_ore cold tolerant and makes good growth
in *inters if nit:, -E__ _ ,_ly is adequate. Kikuyu grass needs
high moisture in the ET, '1 Ind grows bet:een the range of
1,000 to 1,600 mm annual adnfall, bu ar ot P`CIAT well below
900 mm rainfall. Eaa of its deep root, it is able to ex-
tract moisture fmn the deeper soil layers.

Generally, kikuyu grass is established with cuttings
Which give satisfactory establit. It can also be estab-
lished with seed but seed is not e2sily available (except in
Australia) and it is very costly. The cuttings either can be
planted with band or spread with machine and harrowed. Plant
spacing when hand planted can be about 50 x 50 cm. but closer
spacing is advised for Quick cover of the ground. Assured rain
is .i,,rlant for successful establishment. Seed can be drilled
in soil but it should be mixed with inert terial since the
seed is very small in size. Otee established, it colonizes the
area very quickly- and it could become nuisance in the cultivated
lands, if not properly controlled. When planted with seeds,
seedrate of 3-6 kg/ha is normally used.

Kikuyu grass respc,---(fs to heavy nitrogen fertilization
which increases its ydr7- value. Annual fertilization
especially with Lecessary for its best performance.
A, noderate rate of 20:, -250 kg Wha can be recommended under
grazing. It may also need other nutrients if the soil is de-
ficient in them,



WaDING

Generaliv, nc. is re lred as the kikuyu spreads
fast and smothers, other 4ecies.

AT

Kikuyu is a .esiveand if provdded
,../od growing condition, allow other species to grow,

satisfactorily. However, under Ilavy grazing or repeated cut-
tings Kenya white -'.1over has been grown
but legume ofteL once -,,r!ass vigcous.
Clover (Trif, -) and des. o&fm (L .1 are
also reported iith kikuyu.

VI

n the soil and c1 ....::tic conditions dry
matter yield 15 tons/a havh been reported. When

fertil. -T with it excellent feed for dairy
anisnais, Generally, more efficient utilization, it is
grazed rather than being managed under cut and carry
system.

Seed can be produced, but with difficulty. Cenerally,
fertile shoots ao close to the grourd and for harvesting seed,
the grass star, tr. --)r am . Seed is
difficult to har Tt s high ; e per-
centage. T-La sead few mont ___Troncy peri Mere are
aly)ut f2,1- kilog Seed yields of 480 kg/ha

were repoca



MST Ail) DIMISES

Kikuyu may be attached by Propia distanti.

UTILIZATION

Kikuyu is an excellent feed for high producing
aniffals. It is gener,ally 71-azed and not concrved as it
has high moisture content. It is the best grass for soil and
Water conservation on steep lanas. It cii dense mat and
soil - are redaced to minimum.
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3.1.5 NAPIE3. CPAS'S(Pennls

PLANT DE"..TRIPI`ICIN

Napier grass which is also
called elephant grass due to its
tallness and vigorous growth is a
native of tropical Africa. It is
a robust perennial, forming large
culms spreading 1y stem base,
rooting from nodes or by short
rhi2omes. Stems are erect, branch-
ing in the upper part, with upto
20 nodes, two to six rreter tall.
Leaf sheath is glabnous or hairy.
Inflorescence, a panicle, spike-
like dense cylinderical 10 to 30
cm, long and 15 to 30mn vide of
varyiQg colours with a. densely
hairy rachis. Spikelets five to
seven mm. long, solitary or in
clusters of two to five, of which
usually. only one is fertile.
Elephant .rrass is valued for its
high herbage yield, competitive
vigour and versistence, high pala-
tability and good herbage quality.

SDIL

Napier grass grows on a variety of soils but prefers
heavy fertile soil Rith high nitrogen. It requires well drained
soIls and does not tolerate watenl 1.1,7 conditions and flood-
ing. In Ethiopi, it ha satie:_Aory growth on variety
of soils. The pH limits 53 .etween 6.5 to 8.0.
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CLIMATIC MELT

Napier grass is .m7Arn best. in warm climate with
high rainfall conditions. However, it tolerates low temperature
fairly well but does not tolerate frost conditions. Rainfall
of about 800 to 1,000 mm or over and temperature 24 to 28°C are
more sutiable. It is drought resistant but not for prolonged
periods without affecting its yield.

ESTABLISHMENT

Napier grass produces little or no viable seed and
generally it is planted vegetatively with root or stem cuttings
Which form a bulky planting material. The land should be tho-
roughly prepared by ploughing or hariving before the rains.
In spot planting the soil should be dug 10 to 15 om deep and
made soft for inserting the cuttings. About five to six month
old stand of napier grass should be used for obtaining planting
material. CuttIngs should have two to three active buds. These
cuttings should be planted in the prepared seed bed when gc
rains are received in the main rainy season. While plaat-,L

one or two nodes at the basal end of the cutting should be
hurried in the soil at about 45° angle and the soil should be
pressed hard around the cutting. On flat land when planE,ed in
rows, the spacing vary from 30 x 50 cm. to 60 x 60 am. depen
on soil and rainfall conditions. Napier grass can also be plantea
like sugarcane if machinery is available.

YffiTILIZATION

Napier grass vrows best on fertile SOIl and - sponds

to organic manure and application of nitrogen. Under favourable
environment, annual application of 72-to 200 kg. N/ha has been
recommended. Nitrogen Shodld be applied in split doses after
each cut If necessary, phosphorus and potash should also be
applied once in a year in the beginning of the met season.

../ 33
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WaIDING

Napier grass is slow in gtkl in the beginning -.d
requent weeding when Nk eds are a problem.

AL.S9DCIATION WITh LEGTIVI

Napier grass is usually grown in pur stands but legumes
can also be successfully grown if properly ;:anged. Legmes
saCh as puero(Feuraria phasecloides) centy.(Centros ema pube-
scens) and desmodium (Desw' -71; spec combine and growImell.

.13MBAGE

Napier grass can be used for grazing or for conservat-
ion as silage. When grazed, the rAants should not be allowed
to gi-ow over 100 to 120 cm tall in height and. for cutting,
over 200 cm. tall else older growth becomes stemy, coarse and less:
palatable. Interval of cutting varies fram four to ten ueeks,
depending on growth conditions. Cutting height in the beginning
is abaat 15 to 20 om. but this is increased with time, because
of the presence of old stwops. After every one or two years,
it'is recormended that all the old growth should be removed.
Yield of her77a ,zary and could be from 15 to 30 tons per
hectare. Still highe SO tons/ha can be exploited under
intensive unnagenient oaations, i.e. under irrigation and
heavy fertilization.

moN

ed setting in m, r grass varies and usually it is
poor. T-r, good see.- Aion bas been reported from
Australia. Ihe did not show post harvest dormancy,
Seed is fluffy 2nd nee. There are about three

/34
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3.1.6

;n:e, of
StilitilU_ .7 21.-1j...,-..e-2.-rari--

aari

t-uftet..- with tall erect
culms a.nd si..J.eads by looselY b.ranch-
ed rh1zatur7
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SDILREOTRFIT-r:T

It is adapted to wide range of soils in the higher
rainfall areas but does best on heavier textured soils and
responds to high levels of soil fertility. Under law rain-
fall conditions, soil type becomes critical, especially in
determining persistence and vigor. Adapted to soil pH
ranges of 4,9 to 8.2 but does not like saline soils.

CLIMATIC REIWIAETS

It is adapted to a mediterranean type of climate
of mild moist winter and hot and dry summer and particularly
useful within a rainfall range of 430 to 630 mm. It is
ExtreTely drought resistDnt and also withstands water logging.
Adapted to elevations above 2,800 mm, in tropics where cool
temperature.s_ prevail most of the year.

F1-711BLISSIDIT

Phalaris can be established with seed but the seed-
ling growth is slow. It is sensitive to competition for
light, The soil should be cultivated to obtain fine seed bed
and seed should be drilled at the rate of 6 to 10 kg/ha. On

soil bunds, on the cultiVated lands, it can be planted manually
in rows at a spacing of about 50 cm. in rows and 20 am.
between plants. The seed should be covered and pressed well
in the soil. As for other grasses, planting should be done
3:len good rains have been received.

../37



Phalariq can 1-.,e .;:i.setl both for eta7
conservation as hay anC. Eilage, Cutting at
ci.L-_,es higher rate _ growth and higher yield of herbage
th7Ln cut too lcy.u tpo freauently., For forage conserva-
tion, it Should be c first fl4. shoots are observed
in the field: lu uo. 13 - 15 toLiha of dry matter has
been reporte:', 'c..)T hay mak'ing. T7o- -- yields 1:7,

depend on raiar U alZ soil fertility' condions.

..138
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Dm:LizAinar

is responds to fertilization and when sown in
pure swards, nitrogen c' dication of about 100 - 200 kg/ha/year
in split dosu Ld especially for crops grown for

rage conservapn,

Waj)ING

As r=w-c.: of phalaris being si O

ura - early stae of

A13,3)CIATIC

Because of pl?lat competiton, it is generally not sawn
with other graa3es = le, such as alfalfa and
clover can be sown N.Ah ..phalaris crdded effects of earpetition
are controlled. by. olA7,: azthig pressure

'Tian

md for forage
o' /0 - 15
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Jaris produces good qualiuy seed. Ssed vatures
fnam top of the inflorescnece downward. Matured seed shatters
and therefore it should he harvested when 40-1,J% of the seed
has changed colour to dark grey or brimn. E ,tLicig has been
reported to help in seed maturity. For seed p cduction, it
should be planted in ro ws at SQ cm. apart. Seed is harvesed
either with machines or hand. There are shout r2,),C00 seeds
per kilogramme.

DISEASES AND PESTS

Phalaris is fairly free fmnmajor diseases and pests.
(kcassionally, however, grasshoppers and cut worms are a
problem. Leaf diseases are caused

UTILIZATICkg

Phalaris has been found tthio or soil conservation,
maintenance of waterways and -?::::731 banks. It also pro-
vides good livestoCk feed both in frEs prid consa.: forms.



Rhodes grass is a tufted
perennial, natiVe of Southeast Africa.
It forms a large aulm and spreads with
stolons. It profusely tillers ar.d

w upto 1.5 meter height. It rieve-
lops a vi rous root system whie± gives
it an appreciable c7egreeJOr drc.;
resistance and roa it suitable I
control of soil eion. The leaVes
are smooth, dark 1",;ya3A and upto 45 am.
long. Inflorescence is a digitate pan
ele consisting of 8 to 12 one sided
sessile spikes clustered on the apex
of the rachis. Seeds consist of two
florete one of which is infertile.

RHODES GJE:S.

" IV

yam

1.1-t,

fz.-277, is a quite versatile in its
heavy clay are not suitable.

cularly well on soils of loose texture such a:1
d that is why, p. ly it G so well in

of Ethiopia. It is toleraat of alkaline and saline
ditions but does not tolerate soil acidity. It win:
watevioc-c-ng, but for a Short per od only.

../ 40
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depends (

the inflore

There are about
seeds have no
few months of stc,-.7

DISaASE A_

ILIZATi

A.itir seed but sd yield larg
't-dc . 114ould "t. .ested when

dr- A Changes i colour to ashy

per'ki:

":

It Ts:.:3.g

servation,, Rhodes roduces goo6

aniMals which coulè: fed fresh green o;.1
silage.

brown. In tra.4cs under irril ion, cro per
year can be harvested. Seed 7ields range f- - to 300 kg/ha,

grass



tfo cal Africa c:::.3at. of
Soutil Africa, to Kenya enegal.
It is a ttc1. r=ennial,
erect,
one to tv,,Q

thick an - tiae
1 r pa,
40 cm. lc
glit

I

Set of

The inflorescnec.
is cylinderical
Spikelets, 2.5
elliptic ani,

Setaria occurs on
high alkaliAty or acidi re::.dires well .ls but
tolerateu f-r'''-=ng ad waterloP,ging, It'is also
resistant to fire. Setax-ia,, however to improved soil
fertil ty conditions.

Setaria is essentially a s
d tolerance 17, 1 77nter.

of 500 to 700 mm.
on.high altitude
tolerate light froE

43

soil of

,,Lg Dlant but has
in a fall range

. It grows
m, H-Aria can



Set
It et- L bepk.7.-rte.

tisfacto
be plairt

ZATICN

in the

:.1a)CIATION
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establi

(Lotonn:
. In it has also

J

'

c' t 0.5 alx 1 m, in well soil. However, large
scale z'Lablishment is generally done with
A thc_ iine compact seed is essential.

7t 1 to 2 cen t s

very si -,
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vegetatively or
ch sprout _3asi1y and giVe

cuttings, it
15 , - row cing

should be
00 on.

o ten kg/ha

_y _pasture legumes.

siratrc
los 1-his

n

h'

well to fertilization. If ;,1-J;ils are
.app1 at sowing and at it

is more sensitive to nut
les, Lur eAaaple, 'US and sulphur. Annually, T to 150
kg N/ha Should T. for a pure crop or when

e three

Se 1.af_l maize J a height f 80 to
100 all.
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Yield
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is f.-:-.1tab1

ion of soi

As a forage in green or conserved form, satisfactory
can , but ?,6'3ition of molasses is necessary. It

-a:ter conservation and for stabilizat-
. on hill- in cooler areas.

.../47



3.2.1

PLAN"T
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Generally oLY.:, Ls applied.
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the v,eects.
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700 to 1,270 mm
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ESTABLIENf

Iablab is easily with seeds. It needs
well prepared seed bei:i can even be broadcast on roughly
cultivated lan73. It is drilled in rows about one meter apart
at a depth of .51L Planting can be done by

bine or by h2n6. seed rae of about five to
seven kg/ha for to te:: , 2or broad-
casting ig rE ShouldlI or mixed
with the soil ft_ Lablab can dso be estab/ish
.4* under adz 'ifl cm. tall. Seed is dibbled
in bet._:en tv..) e soil moisture. No Sed

Seed is generally inoculated
before

FEWILIZATDDR

On 7J-ile -dsÍerì'12t-:-)n is but o-A '310100T

Itt,:10Th"G-

Once esta well with meds but
earlY grc.ith is slow ,,,hould be avoided.

!=imr I ?:PF4TS

I.J,-..711 is ;:naaj:, or in widely spaced crop
of sorghum. or i27.;i1

../52

sandy s(Als of 50
pte shcid t



tion
not stand 17.7
it 'All

11,

period.
dried.

1 JU

DESEA.S.17:,S 17'2ST

52 -

-lilt and is r4 for lat

-7 ntv. bz:

yields are obtai.,A.th
f onl:

byJ
rote Lablab also

eating insect .

../53

leaf jjji
Cuttinc

tinc;:h.j..nery,

The Ii.d
for quick so-.11..t..,-.-::: E-..y.L.,.. It

ce1lent --=1 -::,:.--e4 fo74 -", F' '''l ' ;-7, "i.t can

f-,- r:lrE!:-.s.:-,'..._

Ai.7..., E7L,LiS to

of sec7 tArt 7_ong-

4,303 s tilograz



3.2.3 SILVE1LEIP

PLANT DESCRIPTICN

Silverleaf desmodiu a
trailing perennial 1 wh, ' :s
a native of Central and South Pnr1ca.
Its stems are densell covered with
short brownish (..nves trifol-
iate -4-th ovate le , ightly
hairy and dnrk gree 11 de-
fined silvery spot a Po along

the mddrib on the upl-
Flowers
cemes, pods fah,
breaking into
seeded se nts
with mdnute hooked iv-,

ing to clothi Se(

711t

53

grows w. oiis w11

t heax5

ing.
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,
r )

texture and not so well on
and se al short term water-

SOIL

S- leaf dean-Alum is adz wide range nils
franwell dre dv to clay ioan fing rnderi acidic
soils with Y 5 to 5.5 but cann -,::,,-, .e salinity.
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unarm REQJ

Siratro likes a moist, wa-rm sub-tropical climate.
It has drought tolerance than many other legumes. It
is burnt by frc4.:3t but new shoots come out from subsurfaced
crowns. Siratro yields r eh better in long day conditions.
Suitable t rature range from 24/9*C to 33/2,-C. Rainfall
requirements are not hi4i and siratro can b under
moderately dry citrate with annual rainfall of 700 to 800 am
Best performance results urider 800 to 1,600 ?Tin in husnid tro-
pics. Grows upto 1,800 meter elevation.

ESTAELJad.L1

A clean seed bed is required for successful establish-
ment. Except for T7oduction siratro is generally planted
in a-axed sards with ,-ulnes. About two to fovq7 kg/ha seed
rate is su A-,ed when Ail grass. 'oduction,
it should established i. rows, about one n3rr and should

There is: a large:pa
be reduced by sa0o13 the s'67

planting. Seed

before sowing ,

present in the sc:IL,
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- nis can

adised

be supported on ty.'ellises. Siratra with -grass see-: -!,an be sown

in rows about 50 80 czp spacing, at a lep-th of about 2
Siratm can so be ovï in nativo .77.'-': "CreS or pxassiands

and about .;:ot for .this
purpc)se it is planted
in cultivated strip 6- gii7e,17; :7:7::!- .:ults but it

can be ckme .on bt.a.nt the'
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:.. .;t;7:0) on the [1,fo.....nd.

t upto 1, ha
stands. re



3.2.5

11W!r:73-07.1q1Cil

tyio is a deep rooted pe
branched, erect or suberect

pto one meter tall. It is
a rmti cf Central and South rrica.
Its ,%,-rie hairy which

at the Lase mith The - eaves
p tely trifoliate with elliptic leaf-
lets, 15 to 55inn. long and 7 to
mide. Inflorescence consists of seVeral
spihes o2 a fr.,q flowers cJJ into

uial heads. Flowers ar Zlcw or

ca'toge yellow and are hairy with
.le joint and a ver; Al beak.

yellowish b and re tight
ly encl in a brawn hulle.
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Stylo g 1 on coarse textwred, ll drained
33iiS but not so sell on beaVy clays. It toi tes poor soils
of phorus content and also tolerates acidic soils but it
is not tolerant of salinity.

Stylp under a wi ffnd

toexant to cool weL condit,:ras tha other
s, It is 1,jilpted to frcst f vaiditiOflS and

REW '
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latter la 3.ss. .atisfact Y. A
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o 60 am.
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and therefore one cy
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Stylo, alE7) tc
:id

or by keeping in water -,rernight. Seed should be in a
the rhizobi ?slay r?es-mt in most soils.

Stylo -.».1so be establishedlvoe- grass-
. 1;3 .1" -St after bu.:-i711!.7,' the or

after heaT:, . Better establishmant is obtained if the
f.,7, -sqd is 1r°17-r- r disturbing the soil for proper pl
Tc.at of seds
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Rtyi, . on oils

Stylo can be estab -ithe *Jth or wio,
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er altitud 6T:p J to 900 to 4,

Lt can'sat've It will a
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o is a good forage crop for poi:: Als. Its deep
co and vim' vowtt goc soil col. t

or 1 L"Pt a- '4.'"144, c, hay
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3.3.1 ;

It fls also called Faid-
ha fLM,ifla, One

t,7mes, native

,..hite in

65 ...

7-

t in arid and
It upto

. high with up , 1 m. diameter
of the trun,, o st
Old trees bae bi:auches
and ar '41a npecj. but

have a 12y-f-,FT60,4

The tap root is extr ly strong
aucl tap roots upto 7 m. long have

i-:r,s1.1xed on 3-6

9 frzo.c11,,,

11:1 cmcked. Traok a'Z, shoots are
The leves are c: :---ysite, blue

n ..ut 10 am. 1.-mg. Pinnulae ups of
3-10 with 6-23 pairs of fololules. Stro. es 1.f) cm.
lon pat2s at ' the leaves.
in der. IIL 10 am, long, cxeLly

e yel is - k in iscent pod of
colour 10 - 15 am. or less cJ..:cled and spi lied.

Shiny, ow;id, k b are u 20

Wood is light yellow our, fairly soft and
lasting.
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'i ESCRIPTION

Albizia is a
ta tDopir-1 Isia, !:rth-
a shade c 30m. high

111°1
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Alb

it prefers

with
ant to
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UTILIZATION

A good plant for shade, for pa along roads,
homesteads and for agrol Produ- - -ood mod for fuel
and timber. LeaVes are Ted to livestocx. Ibis nit to
the soil or makes good green manure oro letwes ha
high nutritive value.
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It is ala., salinity. It also appea
to atus of soils.
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in continuous row
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2.5 to 5 cm deep in the soil.
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horizO
in col
The lea

mal

ari-;

and yellow;
and

or pape
small

MIL RXtJIRM'

salts for

01

outAvrld. It can grow upto a height
diamter of three

Aain together with
al sal root dment. .A.64V:eS are bluish

.1 with a white layer and small salt cells.

CLIMATIC REQPI

sa tbush is a perennial ha ophyte or sal ti
us to Aust'A'Ea. :ver, now it is

alrm
. well d

79 -

more or le!
tan]
rpoliin xi. The male flowers are small,

Feria floixers have same oolour the leaves
n . -onsisth of two leathery

'Dgether around the

plants are reported to have vi

d but broader than their lengt
borne on separate plants

3h3rt

D.,1D+

in

saltbush is ada to wide variety of soil
,7A7!.)ns, eredgrows on alkaline patches. It grows

clay soils with poor drainage. Acid and leached
dy ly in too arid potass

0 drama saltbush is a very drought resistant plant an
in the rainfall range of 150 to 200 mm. Well establ

as low rainfall as 50 nin
per yezr. The sa t in roots and leaves main
value to cell sap, thus naking it drought resistant. It is
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or m17.7.3ts and al crop. The lunu prepara.ahoy
be dcL- - ct a fin.. '3o0pact seed bed'
able, 2c:JH.d sho: be as it
in storage. :::aant spacing of 30 to
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i)liphed 4E3
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forage and the dried b
used for making roof or for fuel. It can also be planted

as a hedge around the house and f
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a_t,._-.cf.,3d by wilt (Fiv-r
a i St;$ C'

reported. It is also afi ted by
borers and gal fly.
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SOIL ITEWIRRIENr

DESCRIPTICV

sal
as Azaf:: - _vlla

,native ofern.:_lstralia.
It is a much branched small tree
mith a.sprawlinghOoit and
weeping branches. The bark on
the stem is smooth, creenish

both laterzlly and in depth. The

roots close to the surface ara
densely covered with nitrogen
fix , aodules. The brancheil
are flexible and htghly divided.
The leaves are pinnate 'when youn2,7
a'A then replaced by phyllceas,
widely or narrowly liceo3ate,

sc..zattlas, slightly 8i&sic Silaps

arv, pods,
cuate. Seeds

yellowish

It is a )1ant an(

and lands mdth po
sandy plains tC rr banks and smal

if t "'"Af\-'4" tr

ff"

A^A!AfffA"\ -"Aso., A e;.:"'::'7,
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The mot system is akial devolol:ed, ",)ri
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When inter-planted on
able,

Acacia saligna oughout the tropical and
ions of the world. It will s under both dry and

moist conditions but it is famous for its
infall varies 200 to 1

tTciaratures ranging f

The usual method used for establis
is by ing seedlings in a nursery and late
in the field. It can also be established by

of Salf_gita_

,isplanting
sowing in

the cultivated land. The seeds n scarification trea nt
and it can be easily achieved by dipping in boiling

is dipped in equal volurr-?, of boiling water
the source of heat and allow,, to cool for 24 hours.

polythene b
of st y also be used.
and their roots ed before planting. We
flays old lings are planted in the field,

gs

In humid conditions plantation
-ooted s lIrr. .- cut back

g of planting
lmx2 m

g lands, low plan

o

results are obtained p sandy calcareous soils.
sitiVe to sea ".ter spray but tolerates acidity

and a y to extent.

t tolerance.
Its best h is

°C to 30°C and it not

t ter. The
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BOIL REQUIB

Sesbania grows on a
black clay.
helps ..tilf.ty of these sor
acidic solls.

SeSbania ie fast
gromdng small tree uhic: is
native to many Asian L:ries..
Eut now it is gro wn in most of

In most
lmonly

seen growing on
rice paddies, :g road sides
and in bacY r. r.adens. Ses-
bania growu c, 10m.
high with cout 9r)
cm. It tutu brar
whiCh are puiT)

Its flowerE,
and very largL.
with .N
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CLIMATIC

Sesbania gro and humid env s u t and
it is sensitive It can grow upto About 1,500 M6
ram sea level. it grows best uhen annual rainfall exceeds

1010)imm. with a abort dry sé
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Yleld of folif,e and v -ies according to grh
ds of soil and cli e. W yields of 20 to 25 ms

tare r yeer are cogron, three to four
planting. When grown for forage, its plant denst:
and.it produces upto 50 tons of material in six to eight

period.

P:i\D 1:"--ESTS

Sesbania is 'Very suceptible to nematodes.
111' -ds and gr: N0.00pers is also rted.

UTILI7ATICV

SeSbania is useful for Variety of purposes:

and it.wes contain high
protein and it l4 es excellent f
beings and for liestock;

The bark yields clear
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It is excellent source for

cl tanning

4

for reforestation and

2. Its wood is used for fuel and pulp andpaper
making;

unt of
for h
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SESBANLA Sesb

*

Sesbania aculeata or Sesbania bispinosa is a native of tropical and

subtropical areas of Indian subcontinent but now it has spread to many

countries in the tropics.It is aannual spreading leguminous shrub plant

but grows str ' t into a small tree in crowded stands with slender stems

that may reach 7mtall. It is a fast growing and vigorously nodulating

plant, r i is particularly preferred for green manuring & soil varovent.

Tbe plant has shallow root system it is copiously branched

with p 4te leaves. Leaf rachis, 5-10 cm long, usually more or less

pilose & rarely glabrous. Leaflets 9-20 pairs, upto 2.5 cm long. In-

florescence, about as long as the leaves with yellow flowers. Pods,

long acuminate at the ex, transversely divided, upto 15cm long

glabrous, twisted.

Soil Riiremen

It is well adopted to difficult soil conditions. It will

grow an saline and alkaline waste lands, ut and almost uuterlogged

soils. However, best growth is obtained an heavier soils. Although

it has been growing on poorer soil in Ethiopia but its growth is rather

slow,

It is an extremely versatile pl 11 in tropics

and sdbtropics. Even successful plantation trails have been reported in

erate regions eg. in Italy. It has been reported to grow from sea

1 upto 1200m but in Ethiopia satisfactory growth :-.. been observed

upto about 2000m elevation. Alt it has shown good t tolerance

but best growth is obtained in higa rainfall areas ranging from 550 to

100 3 or trore in the tropics. Growth rate is slcw in low temperature

areas.

das



-t-blishment

it is seed rate of
Ybr successfUl establis t an ds aded 1. nur
uonths old seedlings can be planted with high rate of estas

VizIa2gr,,,at

sesbania very
plants are big
in 10-12

will de an its speed of re

e trea t of seed is necessary. It can be
seed rate of 5kg/ha on the grazing lands or on the soil

crops as allay cre seing. If used for

SesboQia can be easily establis directly wi

ly sown broadcast at

Sesbania does not need
one or two weedings may

& it
ed after plant

cl be d frsn gr

ches should be lopped to feed livestock
Tao a

For green menuring, it sild

d. If utilized for animal

stock
the

sted

Sesbania fis -rs withinive to six

it is a. prolific seeder. As t shatter,

before they dry on the plant. From swell gr
eed id be harvested annually.

102,r In order to collect e /plant the plant s d be

PFd off o force brandhing f....eater flower pr ction.

P75.7izat

It is a useful mu ipose p e

m

lands.
- - fresh &
is highly palatable

green leaves excellent 11,.1 e to
improve fertility of the soils. It could also be grown
on cultivated fellcm 1 0 improve the soil & re

fallow periods.

.../97

1500kg/ha

* 88000 seeds in one
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5) The stem3 also provide fibre which is for It

4) sis make useful fuel

nets & i y bs.
It is a potential source of pulp for t &

construction material.
ds contain water soluble gum which fetches price.
plant is used for wind br-. erosion

control, shade &.caver crop & for suppress noxious

-da.
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