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1,  FOREWCRD

This field document is one of the series of documents
schedinled undar the project ""ssistence to Soil and Water
Conservation Progianme - Phase TIY (ETH/81/003).

Until recently, the revegetation activities of soil
and water conservation were largely confined to the planting
of fast growing tree sSpecies, mostly Eucalyptus. During the
last two to three years, however, the benefits of multipurpose
plant species for soll improvement, conservation and for
meeting the needs of wwral communities for fuelwood, fodder
and thrber have been greatly reallsed.

Several plant species of grasses, legumes, shrubs and
trees, both indigencus and exctics have been tried in the
mirseries and field planting.

Technigques of establishment and management of these
plantations were hitherto not well understood by the techni-~
clans and extension agents in the field. This manual outlines
the plant characteristics, requiresnts of site and climate,
nursery and planting technigres and menagement requirements
of some multipurpose plant species which have been successfully
tried in Ethinpia. The list is however, not exhaustive.

Trials ave in progress with other plant species.which, if found
suitable, will be added to this manual.

In this copnection, the rle of several indigencous species
of fodder trees, grasses and legues for forage production and
so01l mn&mmtmﬁ should oot be ignored. These species being
adapted to the local s0il znd envivommental conditions need to
be explored further.
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This manurl is primerily conpiled for use by the

field techniclans and rursl development agents who are
directly involved in the implementation of the revegetation
programme. Thisg has besn revised and two more species
have been added.

It is boped that the informmtion comtained in this
mamial will serve as a useful guide for the revegetation
activities.
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2.1.  Backpround

For years the lozs of soil and water has besn adversely
affecting the lives avcund the glcbe. It is now a well established
fact that unrestricted removal of vegetation cover from the land is
the wost important factor encouraging soll and water ercsion. The
main factors responsible for degradation and loss of land are cutting
of forests, omrgrming and inefficient farming technigues. Therefore,
in order to vestore and maintain these valusble resources, there is no
alternative but to establish and naintain sufficient plant cover and
follow efficient management Lechnigques. In absence of proper and
timely vegstation measures, physical conservation alome has little

value.

While following z revegsizaticon programms, consideration should

e

be given to the desirabls land uss systen and the regquirement of the

€2

commmity living in that area. The plant gpeciles selected for
revegetation should he shle to mest the regulrvement of the commmity
for food, fodder, fuel, timber snd should generzte rural industries
etc.  Thus the specises should have multipmrpose value.  Special

-

forestyy because, the products
& to the pecple as & when reguired.

attention should be glven o ¢

}....,2

frow this will be easily availab
Thas the plant speciss for %v&geﬁ:é:iorx programme should include forest,
fodder shrubs, forage grassses & lepunes and fruit trees Selection

of species for a particular ares will largely depend o s:::;i:t’i., climate
and requirement of the people, however, cbtaining deslred plant cover
repains the first priovity.

in this mblication notes on sows forape grasse™ and legumes
and fodder shrubs oy tress sre given which {;a‘ser plant description,
s0il & climatic reguiresment, technigues of establishwent snd management,
yield of herbage and seeds, diseases & pests and utilization. Although
specific notes for plant species ave g::*:»‘f;e@fa separately, s gerneral note
on establishment & mana®
helow.

ar Tisld mmﬁiti@n is also given

eeofd



2.2, Planting in the field

Generally, for scil & water conservation purposes, these
speclies will be plamted on eroded hillsides snd wrazing lands, on soil
bunds, gullies, water ways and in agroforestry stystems. It has been
observed that planting of forest specles is generally carried out as
a monocrop at close spacing but it takes considersble period before
2 matisfactory plant cover is obtained & srosion hamards are reduced.
It is suggested that wherever possible,forage species should be
planted between the forest species vwhich ghowld be planted at slightly
wider spacing than usual. These forage species will pmiride guick
soil cover and also produce fodder for livestock at an early stage.
Similarly, fruit tress bk other useful plant species can also be
planted on very stesp hill sides which wowld viot be grazed. The
plant densities, however will have to he adjusted in g1l plantings
for an optimm realization of soil protection and production benefits.

Choice of plant species therefore will depend on the following.

1. Suitable to soil and climmtic conditions in the aves.
‘2. Purpose of planting: soll and water oongervation and producing
food, fodder, fuel, timber ete.

3. Compatibility of species when planted in a mixed stand.

4. Should have good drought tolerance and resizfant to diseases
& pests.

5. Should be sble to withetand some mismanagement.

2.3 Techniguss of Establishment

2.3.1 Souress of planting materisl

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



2,3.1.1. Planting with seeds

Those plants which produce o large quantity of good
guality seeds and have fast growth following establishment, can
be plasted directly with sseds. Thus most of the forage species
andd some fodder trees can be easily established by directly sowing
the seeds in the fields. However, their establishment will be
influenced by factors such as quality of seed, land preparation,
weather conditions, methods of planting ete. Planting details
with seed are briefly described below.

2.3.1.1.1 Land Preparation

Unlike many food grain crops, forage seeds are small in
size and they need fine seed bed preparaticn before planting. The
land should be c¢leared, cultivated properly and a fixm, fine seed
bed should be obtained, at least in the row where seed will be
actually planted.

2.3.1.1.2 Pertiligation snd Manuring

At present because of limited availability of fertilizer
and manures and priority to food crops they are not available for
applying to forage crops. However wherever possible, especially on
infertile soils, organic manures at the rate of 5-10 tons/ha or
about 100kg/he of ures to grassss and about 50 kg /ha of DAP (Diammonium
vhosphete) is reccomended for application at sowing.  Application of
nitrogen to legumes is nol recoarended as they fix atmospheric
nitrogen wnder favourable environmment.

2.8.1.1.3 Methods of Flanting

Forage crops csn be established with seeds in two ways - by
proadeasting or by row sowing or drilling in the soil. Establishment
by row sowing should be preferred for the following reasons.

&) In row sowing or driiling method, low seed rate per

hectare is vequired. This is an important consideration
when seed availghility is limited.

oov/s



b) Row sowing gives better establishment than broadcasting
specially when unfavourable weather conditions pméa.ﬂ
after planting.

¢) Weeding and irrigation becomes easy and efficient.

d} How sowing gives better light penetration for good
growth of the plant species.

Thus the sbove advantages of sowing outweigh the extra
expenses incurred in sowing over byoadeast method. However, vhere
sowing cannot be done for practicsl reasons, broadcasting method
should be followed.

It should be remembered thal establishment of forage
species especizlly perennial grasses is often difficult than many
food crops and needs better seed bed preparvation. Unlike annual
crops if these species arve properly managed, they will provide
animal feed and soil cover for many years after planting.

Normally, grasses are planted with forage legumes in a mixed sward
which besides fixing nitrogen and improving soil fertility, provide
high protein feed to animals. Many legume species however need
seed scarification to break the hard seed coat and also incculation
with suitable vhizobium for’ni't:rogen fiwation.

2.3.1.1.4 Seed Treatment

Sarification - There are various methods to scarify
the seeds. For example, mechanical, acid tresbtment and hot water
treatment. An easy and practical method is to treat the seed with
hot water. The temperature and time to keep the seed in hot water
depends on the hardness of the seed. For example, leucaena soeds

&
are soaked in water heated to about 80 C for three to five minutes
snd then washed with cold water and dried. Alternatively, use .

less hot water and allqw the water to cool with the seed.

ceoT



Inoculation

In order to get efficlent nitrogen fixation by the
legumes, it is necessary to inoculate some species with specific
rhizobium. Effective nodule should be pink inside but ineffective
nodules are either white or green. Simple method of inoculation
is to mske slurry of inoculant in water and mix the seed thoroughly
to meke all seed wet. A small quantity of gum arabica or sugar
cani be added to the slurry to make it sticky. For inoeulating one
kilogramme of seeds, half tes cup full of water, one tea spoon full
of inoculant and one tea spoon full of gum arabica or sugar would be
sufficient. Incculation and drying of inoculated seeds should
be dope in the shade. Inoculated seed should be sown within 24 hours
after inoculation.

2.3.1.1.5 Seed rates

Seed rate/hectare will largely depend on seed size,
parity and viability of seeds. ILocally grown seed has no quality
contrel and, therefore, slightly higher seed rates asre recommended.
Also higher seed rate is preferrved to get quick soil cover to arrvest
erosion.

Seed Rates (He/ha) for Species Sown in Pure Swards

Species Sown Broadeast
Grasses 8 -~ 8 10 - 15
Legumes 3 - 4 g -~ 8
Fodder Shrubs 0 ~ 15 15 - 20

This is a general guldeline and mwore specific
recommendation for various species is given separately. The
above seedrates are applicable when these gpecies are sown as
mono crop and seedrate should be low when more than one species
is establisched together in a mixed sward.

oesl/8



2.3.1.1.6  Sowing of Seedsi~

Seeds should be sown during the longest wet season
and when sufficient moisture in the soil bas been received., Some
time even dry sowing is also practised but it could be risky.
Depending on the site of planting, e.g.closed areas, soil bunds
or gullies etc. spacing of planting way very but spacing between
two rows should not be more than 25-40 cm and sbout 10-15 om between
two plants in the row.

Depth of planting ls very important for forape Seeds
because of small seed size. The principle “"smaller the seed shallower
the depth of planting” should be cbhserved, Generally 1.5 to 2.0 em
depth is optimum for most of the forage speciss.

When plavted mapually, rows ace opened with o stick ow
crowpar at the desived spocing & seed is sown in the row. Seed is
then covered with a thin layer of soll & pressed hard. In oxder to
regulate the sowing especially of smwll size seeds, these are miwed
with dry soil or sand to increasse the volume.

Unless situstion does not allow for yow sowing, broad-
casting of seeds should be discouraged, but when broadeassting is
followed, seeds should be pressed havd to the soil. Depending on
the extent. of area this can be done by hands, feet or by trampling
with animal feet,

2.3.1.2 Planting with Seedliings

Generally, forest, frult and some fooder shrubs or trees
are planted with seedlings raised in the murseries. Those plants
which have slow growth rate and ave prone to weed competetion at early
growth stage are established with seedlings. The details on the
establishment & management of nurseries ave glven in field
no. 3 which should be read carefully for raising seedlings. Oualy
the well grown healthy seedlings should the selected for field plenting
to get good result.

o O l““:nb
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Equaily good care should be taken in proper handling
of the seedlings during trensporting and planting in the field.
Proper pitting and planting at right time at the start of the
main rainy season when enough molsture in the soil have been
recelved ave important to obtain satisfactory results. These
procedures become even more important with bave root seedlings.
As stated sarlier, to obtain guick soil cover and to mest the
requirement of the farmers in the area it is advised that the tree |
species are planted with forage species.

Under unfavourable soil & climatic conditions, and on
the steep hill sides, direct planting of forage seeds often
gives very poor results and alternatively planting with nursery
grown ssedling genervaly gives very high rate of establishment.
If facilities are avallable grass seedlings are ralssd in nurseries
about 2-3 months before planting & then they are transplanted in
the field . As compared to seeds, seedlings or cuttings (see below)
are more resistant to adverse weather conditions. This also requires
less seedrate as compared to direct planting.

2.3:.1.3 Planting with Cuttings

Those plants whick do not produce or produce little viable
seeds are genorally, plavted with root and stem cuttings, for emaple,
elephant grass (Pemnisetun purpureum) gives satisfactory establishment
with cuttings. Similaxly meny forsge grasses and some forage lepumes
can also be established with cuttings but planting with seeds should
be preferred because planting with cuttings requires transport of
bulk planting material. Mer, this soures agaln gives more
satlsfactory establihsed especially under unfavourable weather
conditions. In order to get satisfactory establishment mth root
cuttings, while splitting the grass clugp at least two living shoots
should be included.

0‘"/10



2.4 Planting Sites
2.4.1 Planting on fultivated Lands

On soil bumds - These structures ave very dmportant on
cultivated lands from the point of view of soil & water conservation.
However, uniess they are well stabilized, they are prone to breakings
& damages thus requiring extra efforts to repaire them and reducing
their effectiveness. Thevefore planting of sultable plant species
during the first rainy season for proper stabilization is very inportant.

"
LE

Before, planting, the bund tops & sides chould be cleared
off weeds ete. and if necessary veshaved (especially the old bunds).
The soil where seeds will be planted should be well prepared. In
order to obtain guick cover, 1t iz recommended to plant at close
spacing. For example, on the bnnd with about 8 on width, two rows
of grasses with one row of legure in between at a spacing of about
10 am can be planted. To stop sl:iminw off soil on the sides one
row of grass can bs established on the upper payt of the slope on
both sides of the bund. Wherever necessavy, one vow of a shrub e.g.
pigeon pea (Cailznus cajan)y could slso be planted at the base of the

bund on the front side. FProcsdure of planting with sseds as
described eavlier should be followed. Vhersver possible, grasses

can also be established with seadlings ov mﬁtimgm

2.4.2 . In Cropping Systems

On cultivated lands, forage :specieﬁ are also planted as
& part of cropping system. For exsmple, in crop rotation, relay
cropping, inter croppisg, strip @mpmg', narrow grass strips ete.
A1l these plantings directly or indirectly, have effect on soil
and water conservation and also on buporving fertility of the sodil,
For detail description of these procedures, please vefer to Field
Document No. 9 titled Some Faim Management Practices for Soil &
Water Conservation.

Pl
o owow AH}M



2.4.3 Gully Control

If the gully is excluded from human and livestock
interferance and depending on the extent of degradation, natural
vegetation will regrow and stabilize the gully. However, this
process can be hastended by planting fast growing species.

In order to stop further expansion of a gully, a thick
gtand of trees & shruhs should be established on the bank of the
fully at about one metre distance from the gully bank. At the
gully bottom, well grown seedlings or cuttings of grasses such as
elephant grass should be planted with the cave that flow of water is
not obstructed. On the sides of the fully, seeds or seedlings of
trailing type forage species should be planted. On steep slopes, a
narrow plateform should be prepared in the wall of the gully for
planting seeds. Seeds of forage species should be sown as described
earlier,

Vegetation should also be established just behind the
check dams to arvest the Tiow of soil. Preferably, cuitings &
seedlings of those gpecies vhich could stant temporary water logging
should be planted.

B.4.4 Closed avess

4 large area on steep hill sides and grazing lands which
was badly eroded has been closed from human & livestock interferance.
it has started recovering but at a slow rate and with low forsge
production. Yo obtain fast mm%fery% o dmporve soil fertility &
to get desived level of forage production in a short period after
closing, it is suggested that, improved forage species especially
the legmes and suitable fodder trees should be imtroduced on
these aress.



Improved forage species should be sown in rows on the
well cultivated strips having 2-3 meter width spaced at 10-15 meter
apart. Seeds should be sown in the same way as on the soil bunds
 but at the spacing of 40-50 cm between two rows. ILepumivous fodder
trees can also be established in between the forage crop strips with
rssyy grown seedlings at a spacing of about one meter betwesn
plants & twe meters between rows.

On too steep slopes, where graming is not practical, fruit
trees can be established in areas which are near the villages. These
would be used by the villagers either for their consumption or for
gelling in the market.

D.4.5 Water ways and other Sites

Water ways should be planted with trailing type grasses
sach as Kikiyu (Pennisetum clandestinum) or couch (Cynodon dactyvlon)
which spread with stolens & also can stand temporary water logging.
These species are gensrally planted with cuttings which give
satisfactory esteblishment. These cubtiings should be planted in
loosened soil at a spacing of about z}.cmz;

Yorage species and shrubs should also be planted to
gtabilize walls of ponds and earth dams. BSimilarly catchment areas
also should be plaﬂmd with the suitable species to reduce the rate
of silting these structurses.

2.5 Manawement Tecmicuss

The objective of establishing multipurpose plant specles
im to stabilize the physical structures where these species are
planted and for utilization of the products from these species by
the comumity to meet their requirements. The best results will
however depend on the efficiency of mawagement and proper management
at early stage therefore, is especially important.

cusf 13



Although these species are estsblished under various conditions,
us descrbed above, their management technigues, more or less are the
same. For more detailssee the descrbtion on individul species.

2:.58.1 Forage species

Menagement of forage species includes both sown pastures
and native pasture species. In case of sown pastures, ong or two
weedings may be necessary in the first year. This operation becomes
difficult in crops sown by broadcast method as it is often difficult
to note the difference between a crop and a weed plant at early stage
of growth. In the first year, very light grazing or hand hesrvesting
should be followed and forage species should be allowed to seed to
snenre furiher wegeneration. Although at present no fertilization
- is followed but annual application of at least about 100 kg/ha/vear
of nitrogen on pure grass and about 50 kg/ha/year of phosphorus to
legume based pastures may be useful. Alternatively cattle manure
or compost should be applied once a year at the rate of § to 10
tons/ha.

Harvesting of forage species is done by two methods (a)
by cut & carry stystem & (b) by grazing by livestock.

Where it is not possible to allow grazing by livestock,
for exanple, soll bunds on cultivated filelds or very steep grazing
lands etc and when controlled grezing can not be followed, it is
best to cut the forage species by hand. Under hand hmsting,
forage, should be harvested at about 10 to 15 cm height and at or
before flowering stage when maximum forage yield of high nutritive
value is expected. Freguency of cutting, largely depends on the
growth of forage species which is mainly im’}uenced by weather
conditions & soil fertility. Hand harvesting is safe so far
maintaining safficient soil cover is concerned but it is laborious

& time consuming.

...,14



In cass of prazing by livestock, it is Very inmortant
to regulat greming pressure oF pumber of livestock per andt
ares according to the svallabiiity of feed. At present the
livestock population is wery high and in asbsence of controlled
grazing, it is wery likely that these pastures will be quickly
over grazed & the productivity of pesture and soil cover will be
reduced thus again incressing the erosion hazerds. Unless,
prazing is reguisted or controlled according to feed awvailability
direct grazing should be discouraged.

2.5.2 Yodder Shrubs snd Trees

Weeds are often a serious problem during the early
growth stages of these species. 4 weed free environmment should
therefore be sssured by freguent weeding around the plants. Similarly,
many species may be susceptible to insects and pests wihich should be
kept undsr contirol by spraying with appropiiste chemicais. This is
even wore important ot the purssry stags.  Although It sey not be
practical but it ig not oneamron that thess plapis are watered 1n the
fields during the unusual dry weather conditions specially those grown
for seed production. Howewver, to avoid this, it is strongly recommend-
ed to plant thes
that plants are well established during the rainy season and become

e species ab the comvsncement of the long rains, SO

strong enough to withstand the harsh conditions in the dry period.
In case of newly introduced species & planted for further multiplication,
the above mentioned care is wecmlly important.

If the shove species are planted on grazing lands, grazing
by cattle should be avoided till these plants axe big e ough.  This
can be achieved by following a zevo grazing system. In case of fodder
shrubs, it is imporitsnt that they are not lopped % 1 the first year
and are allowed to establish well. At later stages they should be

lopped for forage or fuel once z year or every Lao years, depending
on their growth. However, sbout 10 ©0 15 per ceni of fop g2 growth
should be left on the plamt. If thess gpecies ave io be used for

k3 32
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3. THCHNICAL GUIDELINES FOR MULTI-PURPOSE PLANT SPRCIES

3.1 FORAGE GRASSES

3.1.1 BUFFEL GRASS (Cenchrus ciliaris)

S

PLANT DESCRIPTION

o,
3

23

Buffel grass is an erect or
semi-erect desprooted perennial, a
native of Afvica, India and Indonesia.
The plant may grow upto 1.5 m. high
when flowering. Beffel prass forms

::,‘ﬁéﬁx‘(‘:a
o Xl %]
Y ""@'%S%\ :‘?

a strong culm with rvhizomatous roots.
It is drought resistant plant and
stande heavy grazing. The leaves are
glabrous, the inflorescence, & spikelike
cylinderical panicle about 7 cm long on
a peduncle. The spikelets occur in
clusters of 1 to 3, they are pallid to
red in colour and densely packed on
rachis. Seed headé aye straw coloured,
the seed unit or fascicle comprises of
& cluster of one to three spikelets
enclosed in the involucre.

SOIL REQUIREMENT

Buffel grass is well suited m L
light texbured sandy or self mulching
soils which are free draining and are neutral to alkaline. It
does not stand waterlogged soils. It is alsc moderstely salt
Tesistant.

../ 16



CLIMATIC REQUIREMENT

Buffel grass grows well in a wawm climate with
annual rainfall of 350 to 1,000 mm. It is not resistant to
frost and it has high degree of drought resistance. It hes
shown good gmwth in meny parts of Kenya and Bthiopia at
lower altitudes under varying rainfall conditions. In
buffel, a reduction to low temperature at 8°C reduced growth
rate by 60 percent and further reduction to 4°C night tem-
perature reduces growth rate by 90 percest. Suitable elevations
for successful grwwth is up to 1,800 m.

TSTABLY SHMFNT

Buffel grass can be established either with root
auttings or with seeds, When planted with seeds, thorough
seed bed prep dtion is necessary to get satisfactory establisbh-
ment. Well g;mwn root cuttings can be satisfactorily established

when planted mth two to three active tillers.

Bu.‘féfel seed ig fluffy with bristles and when sown
with a drilling machine, it should be mixed with sawdust. A
seed rate of about five kg/ha of locally grown seéed is sugpested.
As far as possible, bmadcastiﬁg of seed on the cultivated lsnd
should be discouraged as 1t results in poor establishment.
When planted as monocrop a plant spacing of 25 x 50 cm end
vhen mixed with legumes aspacing of 50 x 50 em. is sugpested.

FERTILIZATION

Buffel grass responds to nitvogen fertilization en
poor soils. Annual application of about 50 to 100 kg/be is
recomnended on poor soils, hawe{rer, when sown with legume,
application of phosphorus may be necessary.
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WEEDING

One or two weedings may be necessary in the esrly
growth periocd.

ASSCCTATION WITH LEGUMES
Buffel grass conbines well with nurber of legumes

such as sirvatro (Macioptilium atropurpuieum) glycine (Glycine
wightii) and stylos (Stylosanthes species).

HERPAGE YIELD

¥hen buffel is grown for seed, the crop should not
be harvested till seed mmturity. When grown for forage, first
harvest should be taken after three to fowr months, but before
flowering. When harvested with hand it should be cut at 10 to
15 em. above ground. Depending on the soil fertility 5 tons
to 7 tons kg/ha of dey mamiter can be prodiced.

SEED PRODUCTION

Buffel grass flowers rather early but does not show
exact climatic reguirvements for flowering. When matured, the
seed can be easily pulled off the inflorescence. When most of
the crop is ready for ha.wmt seed is manually harvested with
long stems and left on the threshing floor for drying. About
100 to 150 kg/ha of good quality seed is harvested from multiple
harvests. There ave about 440,000 seeds per kilogramme. It
should be noted that buffel seed has long rest period or dormancy
of six to twelve months after héﬁestﬁg.
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DESEASE AND PESTS

The only diseases of buffel are ergot and st
which attack the spikelets, especially during the rains.

Suitable for forage production on poor suils
sod Tor soil and water conservatiou.
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3.1.2 COLIMBUS GRASS (Sorghum’ almmm)

PLANT DESCRIPTION

Columbus grass is a short-lived perennial first
found in Argentina. It is thought to be z natural hybrid
between Sorghum helepense and Sorghum vulgare. It is a
tall, robust, erect plant growing upto three meter high
under good growing conditions. It spreads by short creep-
ing rhizomes. Its stems are mmerous, erect, solid and
pithy, and the leaves ave flat, broad and long and are
glabrous., The inflorescence is a pyramid shaped panicle
with branches in whorles with sessile spikelets, ovate and
lanceolate. Glumes, brown or black completely wver the
caryopsis at maturity. Caryopsis brownish in colour, ovate,
3.3 to 4 mm. long and 2 to 2.3 wn wide.

SOIL, REQUIREMENT

Colubus grass grows on & {mriety of soils. The
most suitable seems to be fertile, black allyvial soils but
mekes good growth on newly opened scrub soils in Australia,
It can stand slightly saline soils but does not tolerate
flooding. Being a strong grower, it has the reputation of
exhansting soll fertility faster than other grasses.

CLDMATIC REQUIREMENT

Columbus grass grows successfully in warm and dry
clismte but can withstand certain degree of frost. It is a
failrly drought resistant species and grows in areas reeeiﬁng
anmual rainfall between 400 to 900 mm. In more umid areas,
it may be suceptible to leaf disesses. In Ethiopia, it has been
used on variety of soils but appears to be disappearing after
two to three sessons of growth.
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ESTARLISHENT

Coluous grass is estsblished with seed. The young
seedlings of colunbus gress are strong and force theiy WRY
through the he&vy s0il crust. Seed is elther broadeast or
drilled. I—Ew@e—r driiling mﬁms higher sstablishoment and
needs less seed vate than for broadeasting. When sown, a row
spacing of 80 to 100 om. is sdapted. Seed vate ranges from
five to seven kgihw for wide spaced rows and upto 20 kg/ha for
broadeasting or closs row planting.

FERTILYIZATION

When grown in pure sward, application of nitrogen
fertilization g;rxz:*s. high ylelds znd ‘apmval application upto 106
kg/N/hz can be used depending on soil fertility. High rates of
fertilizer nitrogen can increase the HN {(Hydrocynic acid) in
berbage to & dungerous level,

WEEDING

Barly weeding nay be necessary, i weed competition
is 13_1«:@}35 o be serious.

ASSOCIATION WITH LEGUMES

uagmw such as ya:zme {Glyeine v&gﬁtxi) stylio
{(Styiosanthes ng\,ui S5 viens Wigna species), and even lucern
('I‘mmhtm &ie?:mf%mm} can be zrown with columns grass though

with varying suocess.
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HERBAGE YIEID

When oolumbus grass is established for grazming,
it should be grazed three to four wmonths alter sowing, vhen
the plants reach z height of at least 30 an. oF n0Ye.
However, early grazing should be svoided for the risk of
HN toxicity. ¥hen grosm for hay or silage, it should be
har%steé at esrly flowering stage. Helght of cutting should
be ghout 15 to 20 wm. zbove ground. Coluwbus grass rapidly
I‘&?{)“;?QEC'S afiter grazing or cutting and can give w0 1o three
harvests per season. Annusl yislids range from fowr to ten
tons dry matteriha. When grazed, heavy graging should be
avoided else its vegrowth will be slow and poor-

SEED PRODUCTION

-

Sest setting differs in different culiivars, but

1

it is generally satisfactory. Seed yielid varlies but a range
of about 250 to 780 keihas in two hme&:t& can be ezsily
obtzined. ‘There 13 1little or no sesed loss during hervesting.
Seed can be hand harvested szt maturity. There are sabout
123,000 to 181,000 sesds pey kilogramms.

DISEASE AND PESTS

Coludbus grass 1s susceptible to the leaf diseases,
Helminthusporium turclcus and Puccinis sp.

O.!zz



UTTLIZATION

Columbus grass is usually used as a ploneer specles
on newly opvened lands. It is also used for grazing or fnp
forage conservation as hay or silage. Tt can also be used
in soll conservation with varying success. Being a short temm
perennial grass, it I generslly not recommended for planting
on-s0il bunds.
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3.1.3 GUINEA GRASS {Panicum pascimus)

PLANT DESCRIPTICN

Guines grass is an erect huanch

type perennizl which is nstive of tropical
and sup-tropleal Africa. However, it

28]

bas spread in most of the warm clinmmie
countyries. Its root system is desp,
dense, and fibrous which enabies the
plant to swmf.% long droughts, It pos-
sgeses creeping rhizvees snd routs free-
1y frow stem nodes when comes in cone
tact with modst soil. Iis 1@&“”;}‘@8 are
green, flat, long and tapering to a

five point. Leaf blades ave hairy.

The inflorescence is a lavge open pani-
cle with lower branches tending to

whorl., The spikelets are glebrous znd
flushed with purple and sre two fiower-

ed, Coamercial ased usually consists of
the spikelets. The seed ig sbout 2.25

to 2.80 mn. long, ellipsoidal and is
straw colowred.

SOTL REQUIREMENT

Guines grass 18  adapted to wide range of soil
conditions. ?é:mewm it growes better on well drained soil
of medium to high fertiiity. Although it can be seen grow-
ing on poorgoils but its growth is not satisfactory. It
doss not tolerate %ﬁ@a@ clayvs or prolonged waterlogging or
flooding. Short tersm flooding is tolerated only if the Top
parts of the plant is exposed fo the air.
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CLIMATIC REQUIREMENT

Guines grass g;mw%s in warm frost free tropicsl
climate., It tolerntes &h&cﬁef and can be grown in tres planta—
tions. Some varieties can grow in semi-zrid tropies under an
annual rainfall of 850 to 200 mu. but most types porform better
in more humid aveas with over 1, 000 mn. of rain. Production
is reduced due to low tmmperatuyes Suiteble altitude upto 2,000 m.

ESTABLISHMENT

Cuinea grass can be established with voot cuttings
or with sesds bul the lster war@e« is prefervable. When planted
with cuttings generally, *é;wb iller cuttings ave planted at
10 to 1B on. deep.zt splant '*}a{’mg of 0.30 x Tmeter or 1 x 1
meter. Pi:mn.zb ghenld be dm\, during the long wet season when
good rains have been 1*@@:;@3&\, . For planting with seeds, a fine
seed bed is essentlsnl. The é:«{;@(z should be sown on the onset of
rains at the rate of fowr to ten kg!m depending on its quality
which is often low. The seed mive is smwll and it should not
be planted move than one to two cantimetd SIS desp. Molching
has been reporied to be effecti ive in mzmm g establishment.

FERTILIZATIGY

Cuines grass responds to nitrogen fertilizers which
m@mves its quality and yield. E{;we@em rESponSes vary accord-
ing to soil type and rainfell conditioms. Although high
responses 1o hea,vy doses of nitrogen ave reported, a moderate
armual application of 100 to 180 kg N/ha is suggested. Fertilizer
should be applied in wet season in split appiication before sowing
and after mm*&smﬁg When svown with legumes, application of
phosphorus may be necesssry on deficient solils,

n'néfgf)



WEEDING

Guinea grass establishment is siow and weedings in
the iirst year ave necessary. Weed control espscially broad
leaved weeds can be controlled with herbicides (2,4 -D ete.)
but it is costly.

ASSQCTATION WITH LBGIMES

Gudnea gress can be grown successfully with wide
range of legumes. I;\apeﬁding on climptic conditions, lepgumes
such as centro (Centrosens pubescens) kudzu (Pueraria phaseoloid-
es) glycine (Glycine wightil} stylos (Stylosanthes spp.)
silverleaf dessodium (Desiodiun wncinatum) and siratro (Macropti-
lium atropurpureum} cat be grown.

HERBAGE YIFID

If puinea grass is grown for seed production, it shou~
1d not be harvested for forage after the rains. When used for
forsge, it can be harvested three to four months after establish-
ment. When hand harvested, it should be cut at 10 to 15 cm.
height and before flowering. Under grazing, controlied graging
must be practised for its longer persistence and higher yields.
Vield of dry matier '{rary ané upte 40 tons per hectare can be
produced with hea;%y nitrogen. ?mreber, under ax.ferage growing
conditions, anpual vield of about 10 tons/ha are easily obtained.

SEED PRODUCTION

Flowering in gulinea grasses lasts over & long period
and seed starts shedding before all the seeds mature on the
inflovesence, Seed showld be hrvested when about 10 to 15
percent of seed shedding has occured. Seed is hand harvested
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and kept for few days for post havvest vipening before drying.
Guines grass seed has post horvest dormancy or rest periocd of
6 to 18 mouths. Seed yislds vary and range from 30 to 150 kg/
hafyear. There are sbout G.7 to 1.5 million seeds in one kilo-
granms,

DISEASES AFD DESTS

Goines grassss are relatively free from leaf disease
but some mey be affected with Cervcosporz fusinmculosus, leaf-
spot. The spikelets ave often susceptible to fusarium or smut
disease, Birds damge the seed crops when the ssed is ripened.

UTTLIZATICN

Guines grass is o very sultable plant for soil con-
servation because of its spreading roots. It gives excellent
feed as green or conserved forage for animal feeding.
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3.1.4. KiBDYU (RASS (Peunisetum clandestinum)

PLANT DESCRIFPIIC

Tikuy iz a native of highiands
and mountaing of tropical East Africs
where it ocours at altitudes ranging
from 1,500 to 3,000 m. It iz 2 creep-
ing perennial with strong thick stolons
and rhizomes which spresd  fresly. It
iz 8 low growling deep rooted plant which
forms a dense turf on the groupd., Sterile
upright shoots have relatively short stems \
and long leaves., Fertile shoots which \xzzj k
tevminate in flowering heads do not axce- W

ed the sterile shoots in helght, but ave ,,/"}

usually bidden benesth the sterile shoois
at the bottom of the sward - It pro-

duces fertils shoots and flowers when

it ig closely grassd or mowa. The

P

spikelets arve supported by a few to
fiftesn slander bristles which ave
shorier than the spilkelet.

SOIY, RRQUIREMENT

Kiluyi: gress reguirves fertile soll and is tolevant to
high soil acidity. Freshly opened land is quickly colonised
by kikuyu grass. When =0il fertility reduces, kikuyu grass
x‘rigcm~ and growth are zlsc reduced and at the end it could
be completely replsced by other grasses. It does not grow
wmder vateriogeed conditions.
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CLIMATIC BEQUIREMENT

Kilaye grass grows well on high altitudes in cooler
envivonment. It is mwors oold tolerant and makes good growth
in winters if nitrogen supply is sdequate. Kikuyu grass needs
nigh moisture in the sodl and grows between the range of
1,000 to 1,600 mm annual rainfall, but may not grow well below
800 mn rainfall. Because of its desp root, it is able to ex-
tract moisture from the deeper soll layers.

ESTARLISEMERT

Ceneyvally, kilmyu prass is established with cuttings
which gi*em satisfactory establishment. It can also be estab-
lished with seed but seed is not sasily svailable (except in
Australia) and it is very costly. The cuttings either can be
planted with hand or spresd with machine and harrowed. Plant
spacing when hand planted can be zbout 50 x 50 am. but closer
spacing im advised for guick @ver of the ground. Assured rein
is lmportant for successiul esteblishiment. Ssed can be drilled
in soil but it should be mixed with ivert material since the
seed is very small in size. Once estzbliished, it colonizes the
arss éfery guickly zund it oould becoms nuisance in the ewitivated
lands, 1f not properly controllsed. Whesn planted with seeds,
seedrate of 3-6 kgl/ha is normally used.

FERTILIZATION

Rikuyu grass responds to heavy nitrvogen fertilization
which incresses lts yield and feed value. Ammal fertilization,
especially with nitrogen is necesssry for its best perfonmance.
A moderate rate of 200 -250 kg N/ha can be recomrended under
grazing, It mey 2lso need other nutrients if the soil ig de-
ficient in them,



WERDING

Gensrally, no weeding is requirsd as the kikuve spreads
fast and siothers other specles.

ASSOCTATION WITH 1RGMES

Fikuyu ig a gtrong and aggresive plant and if provided
good growing conditions, doss not allow other species to grow
satisfactorily. However, under hesvy grazing or repsated cub-

tings, Eenva white clover {Trifolizs sendpilosum’ has been gyown

It legume ofien disaurears, once grass growth is vigorous.
¢t 9

Clover (Trifolium specles) end deswodium {(Desmodium 5p.) are

also reported to e growing with kikuyu.

the s0il and climatic conditions dry

15 tons/ha have besn rveported. When
makes exceilent fesd for dalyy
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grazsd rather

System.
SEED PRODUCTION

Seed can be produced, but with difficuity. Censrally,
fertile shoots sre close to the growd and for Jwires*é:izég sesd,
gracse stend has o be E:z:':«z«,{fi};gv greFed or mown. Seed is
Ticnit o f:«.a%{S‘i and clegn. It has high germination pey-
cantage., The ssed has few montbhs dormmancy pericd. There are
about 4,000,000 seeds ver kilogramue. Seed yields of 480 kg/ha

were veported in Austraila,



DEST AND DISEASES

Kikuyu way be attached by Prosopis distanti.

UTILIZATION

Filooye is an excellent feed for high producing
amimsis, It is generally grazed and not conserved as it
baz high moisture content. It is the best grass for soil and
water conservaiion on steep lands, It formes 2 dense mat and

soil losses arve reduced to mindwem.
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3.1.5 NAPTER CRHASS (Pey

4
=

isehum purourem

PLANT DESCRIPTION

Napier grass which is also
called elephant grass due to its
tallness and *&iggamwa growth is a
naetive of tropical Africa. It is
a robust perennial, forming large
culing  gpreading by stem base,
rooting from nodes or by short
rivizomes. Stens are srect, branche
ing in the upper part, with upto
20 nodes, two to six meter tall.
lea? sheath is glabrous or hairv.
Inflorescence, & panicle, spike-
iike denss cylindericsl 10 to 30

e

ome long and 185 bo 30 wm wide of
varying colours with z densely

hairy rachis. Spikelets five to

seven wm. long, solitary or in

clugters of twn o five, of which

R

ok

usually only ane is fsrtile

&
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Eleghant grass is valued for its

[¢
£

high herbage yield, cometitive

3 I S S5 o
vigour and persistencs, hish pela

tability and good herbage quality.

SOTL REQUIRISENT

4.

Napler grass grows on a variety of sollis but prefers
%eaw fertile soil with high nitrogen. It requires well dralned
soils and does not tolerate waterlogeging conditions and flood-
ing. In BEthiopis, it hes shosn satisfectory growth on variety
of soilg. The pH limits sre between 6.5 to 8.0, ’

.
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CLIMATIC REQUIREMENT

Napier grass is grown best in warm climate with
high rainfall conditions. However, it tolerstes low temperature
Tairly well but doss not tolerate frost conditions. Rainfall
of about 800 to 1,000 mm or over and temperature 24 to 28°C axe
more sutiable. It is drought vesistant but not for prolonged
periods, without effecting its vield.

ESTAELTSHMENT

Mapier prass produces little or no viable seed and
generally it is planted ’{?e:»g‘etatively with root or stem cuttings
which form a bulky planting meterial. 'The land should be tho-
roughly prepaverd by ploughing or harvowing before the rains.

In spot planting the soil should be dug 10 to 15 am, desp and
made soft for inserting the cuttings. About five to six month
old stand of napler grass should be used for obiaining planting
material. Cubtings shonld ha‘{fa two to three m‘ti%ze buds. These
cuttings should be planted in the prevared ssed hed when good
raing are z*mei‘éved in the wain rainy season. While planting,

cne or teo nodes at the basal end of the cutting should be
burried in the soil at about 45° angle and the soil should be
pregsed hard sround the cutting., On P12t land when planted in
rows, the spacing ‘%rmf*gf from 30 ¥ 50 ome to 60 x 60 am. depending
on soil and rainfall conditions., Hapler grass can also be planted
like sugarcane 1f machinery is availsble.

FERTILIZATION

Napier prass grows best on fertile soil and responds
to organic mpnure acd spplication of nitrogen. Under favourable
e‘fz{rimﬂmnm armual appiication of upto 200 kp. N/ha has been
recoomended. Nitrogen should be applied in split doses after
each cut. If necsssary, vhosphorus and potash should also be
applied once in a vear in the begiuning of the wel season.
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WEELING

Napler grass is slow in growth in the beginning and
needs frequent weeding vwhen weeds are a problen.

ASSOCIATION WITH LECOMES
Nepier grass is ususily grown in pure stands but legumes

can also be successiully grown if properly mansged. Legumes

such as puero {(Peuraria phasecioides) centro {Centrosans pube-

scens) and desmodiun (Desyodiun species) combine and grow well,

HERDAGE YIELD

Napier grass can be used for grazing or for conservat-
ion as silasge. When grazed, the planits should not be allowed
1o grow over 100 to 120 om. tall in helght and for cutting,
over 200 cm. tall elze older growth becomes stemy, coarse and less
palatable. Interval of cutting varies from four to ten weeks,
depending on growth conditions. Cuiting height in the beginning
is about 15 10 20 cm. but this is increased with time, because
of the presence of old stimps. After e&ersr one or Two years,
it is recommended that @il the old growth should be removed.
Vield of herbage vary and oouid be from 15 to 30 fons per
hectare. Stiil hisher wpto 80 tong/hs can be exploited under
mﬁbmme managesent conditions, i.e. wder irrigstion and

heavy fertilization.
SERD PRODUTTION

Seed setting in napler grass vardes and ususlly it is

¥

poor. However, good seed fovmation hes been fe;mfteé from
Australia. The sesd produced 4id not show post harvest dormancy .
Seed is fluffy snd neads processing. There are about thres
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million spikelets of seeds in one kilogramme. Elsswhere,
seed is not easily availsble and vegetative propagation
is more relisble method of establishment.

DISEASES AND PESTS

Helminthusporium ocillum fungus causes serious
ieaf spot disease.

UTELIZATION

Napier grass gives very nutriticus feed when fed
bs‘ fresh green or conserved forsge in the form of silage.
1t has proved very effective for gully control becsuse of its
fast and robust growith.
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3.1.6 PHALARIS (Phalaris aoustica)

PLANT DESCRIPITICN

Phalaris is a native of
Southern Hovope and the Mediteryran—
esn rgion. It is g desd rooted
tufted perepnisl with tall erect
culms and spreads by loosely branche-
ed rhipomes which grow outward for
& short distance from underneath
older parts of the rootstock, be-
fore ascending vertically and
glving rise to & tuft of well
spaced tillers. The leaves ariss
mainly from the base but also
develop from higher nodes as the
flowering stems elongate. Both
leaf sheaths and blades are
glabrous and bluish gresn. Flower-
ing culmes arve ervect, glauceous, stout
and hard when meture. Inflorescence -
o demse compact oblong to cylinderi-
cal panicle 5 - 12.5 om. long and
13 m. wide. Spikelets lateralily
flattened, & ~ 7 mo. long, ous -
flowered with two large boat shaped glumess which are aluost
egual. The seed is cresm 1o pale brown, smooth and shiny,
narrow ovate to lanceolate, laterally compressed, about 3.

X
T,
"%\

the remmants of the strile leamas.

5‘4'136
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long and consists of the caryopsis with fertile leames attached and



SOIL. REQUIREMENT

Tt is adapted to wide range of soils in the higher
rainfall areas but does best op heavier textured soils and
responds to high levels of soil fertility. Under low rain-~
fall conditions, soll 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 BEUIGEMENTS

It is sdapfed to 3 mediterranean type of climate
of mild moist winter and hot and dry summer and particularly
useful within s rainfall range of 430 to 630 mm. It is
extremely drought resistant and also withstands water logging.
Adapted to elevations above 2,800 mm. in tropics where cool

temperatures prevall most of the year.
ESTARLTSHMENT

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 driiled at the rate of 6 to 10 kg/ha. On
soil bunds, on the cultivated lands, it can be planted manually
in yvows 2t & spacing of about 50 an. in rows and 20 om.
between plants. The seed should be covered and pressed well
in the soil. As for other grasses,; planting should be done
when good rains have been recelved.
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FERTILIZATICN
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Pralaris responds to fertilizetion and when sown in
pure swards, nitrogen spplication of shout 100 ~ 200 ke/ha/yesr
in split doses can be applied especially for crops grown for

forage conservation.

WEEDING

'y

s indtial growth of phalavis being slow, one or fTwo

enrly stage of growth,

with other grosses. However, legumes such ss aifall
clover can be sown with phelayis provided effects of competition
ave controiled by opbinum grazing pressure.

Fhalaris can be used both for grazing and for forage
conservation as hay and silage. Cutting at z helght of 10 - 18

2

on. gives hipher rate of regrowth and higher wield of herbage
than when cut too low and too fregoentiy. For forage conserva-
tion, it should be oub when first flowering shoots are observed
in the field. Yields wpbo 18 - 15 towedba of dvy matier has
been reported when cut for hay malivg. s—amfmfwﬁ gigids largely

gepend on radofall and soll Ffertility conditions.
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SEED PRODUCTICN

Phaliaris produces good quality seed. Ssed matuves
from top of the inflovescnece downward. Matured seed shatters
and therefors it should be harvested vhen 40-50% of the ssed
has changed colour to davk greyv or brown. Swathing has been
reported o help in seed maturity. Tor ssed production, it
should be planted in rows at €0 aa. zpert. Seed is hervested
either with machines or hand. There ave sbout 880,000 sesds
per kilogramns.

DISEASES &ND PESTS

Phalaris is fairly free from major dicssses and pests.
Occassionally, hm’evem grasshoppers and cul worms are 2
problem. Leaf diseases ave caused by Helminthosporium gigantinum.

UTTLIZATICN

el banks. It also oro-
vides good livestock feed both in fresh and conserved Ionms.



3.1.7 RHODES GRASS {Chloris gayana)

PLANT DESCRIPTION

Bhodes grass is a tufted,
peremnial, natiize of Southeast Africa.
It forms a large culm and spreads with
stolons. It profusely tillers acd
grow upto 1.5 meter height. 1T acvem

lops a Vigémm root gystem which glves

it an appreciable degres by drought
resistance and mukes it suitable for
control of soil erosion. The leaves
are smooth, dark green and upic 45 am.
long. Inflorescence is a digitate pani- | |/
cle consisting of B to 12 one sided \

of the rachis., Seeds consist of two
florets one of which is ipnfertile.

sessile spikes clustered on the apex %\ v

SOIL RBJUIREMENT

ment. Hm@er, the he&w’ clay ave not sultable. It dove. opE
particuiarly well oo scils of loose texture such as f}mlamic
ash and that is why, probably, it grows so well in many oaris
of Ethiopis. It is tolerant of alkaline and seline 2cil con-
ditions but does not tolerate soil acidity. It withstands
waterlogging, but for a short period only.

w % 4;0



SEED BRODUCTION

depends on growing conditions. Seed should be havvested when
the inflorescence shtarts deying and changes iis colour to ashy
brown. In troples under Irvdgation, two to three crops per
year can be harvested. Seed yields range from 100 to 300 ke/ba.
There are about two million sseds per kilogrsmme. Hhodes grass
sseds have no dramsncy but g@rminatién percentage im@?@?&s aiter

few months of storage wnder ideal conditions.

DISEASE AND PESTS

Fhodes grass may be affected fron Helminthusporium leal

Spots causing die-back of Isaves. It way slso be affected by

scales (Antonins praminis) and thrips (Chirvothrips mexicanal.

UTTLIZATION

Bhodes grass is a good ploneer grass on newly opensd
iands. It has been an effective plant in soll and water con-
servation, Rhodes graSS nroduces good gquality herbage for
aninals which could be fed fresh green on conserved as hay ox
siiage.



3.1.8 SETARIA GRASY (Setaria anceps)

PLANT DESCRIPTICH

Setavria grass is = native of

Loz,
REH

«%‘ e

tropical &fvics coouring north of

A

South Afxrdca, to Kenya and Senegal. 4 / ‘
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It is a tufted perennial, stems

A.

grect, sometimes with sscending base,
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one o two meter high, modevately
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thick and usually compressed in the
lower paxrt. The 1@&%3 are upto
40 om, long and 8 to 20 mm, wide,
glaborous and lightly compresssd.
The inflorescnece is a panicle shich
is cylinderical and 10 to 20 om. long.
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Spikelets, 2.5 to 3 mm., long, ave \ékﬁ},gc; ,;'é-f,./(
AR T
T W
glliptic and flat. \\g_\ N
\ .
%’:w}}'..

SOIL RECGUIRBMENT

Setaris oocurs on a ‘mri ty of soils except those of
high alkalinity or acidity. It reguires well dralned soils but
tolerates tampurary flooding and wateriogging. It is also
resigtant to fire. Setavis, howsver, regponds to improved soil
fertility conditions.

CLIMATIC REGUIREMENT

Setaria is essentinily a sumer growing plant but hes
good cold tolerance in the winter. It gyrows in a raloefall range
of 300 to 700 mm. It cannot srvive long dry senson. It grows
on -high altitudes ranging from 600 o 2,800 »., Betayia can
tolerate light frost but top growth mey bs affscted.
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ESTABLISEMERY

Setaria can be established vegetati@ely or from seeds.
It cen be planted with cuttings which sprout easily and gi%ze
satisfactory esteblishment. When planted with cuttings, it
should be planted at 10 to 15 om. deep and at a row spacing
of about 0.5 m ¥ 1 m, in well prepared scil. However, large
scale establisbment is generally done with sowing of seeds.
A thorough fine compact seed bed is essential. Sesd should be
sown at a depth of 1 to 2 centimeters in rows, 50 to 100 on.
apart. Depending obn gualify, a seed rate of five to ten kg/ha
is recompended. Setaria can also be established under maive.
Seed is often broadcast when maize reaches a height of 80 to
100 an.

FERTILIZATION

Setaris responds well to fertilizstion. If soils ave
poor, nitmgen application at sowing and at subsequent hmws
is recommenied. Setaria is more sensitive to nutrient deficlenc—
ies, for example, phosphyus and sulphur. Annoslly, 100 to 1850
kg Niha should be applied for a pure crop or when grown for
seed.

WEEDING

Early growth belng irery slow, two to three weedings
in the fivet yesy may be necsssuyry

ASSCCIATION WITH LEGUMES

Setavia covbines well with many pasture legumes. Mix-
tures with desmodiun (Desswodive species) siratro {Macroptilium
atropupurenn) glyeline (uiycim wightii) stylos (Stylosanthis
&memes) iotononis (Lommmw bainesii) have heen successfully
grown. Ju Kenya, it hes also been grown with Trifolium repens.
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HERBAGE YYELD

Setaris can be harvested for feeding animals in the
firgt year of establishment. PFor this, it should be harvested
at a height of about 10 to 15 cm, from grownd level and before
flowering. Setaria tillers profusely and gives high yield of
forage it properly managed. Vield of dry matter under cutting
has been high upto about 20 tons/ha with nitrogen fertilization.
How;waw;ne}:'.,a yields of five to ten tons/hal/year arve comuon under
averasge growing conditions.

SEED PRODUCTION

Setaria contimies flowering o{rer a long period and
it is difficult to harvest all the seed crop at a time. If
har'{reﬁting is delayed, ssed shedding takes place. In order
to get maximom quantity of seed, matured seed heads should be
Seleam*&ely hand hm?ﬁﬁt:@{i when shout 10 to 15 percent seed
shedding has taken place. Harvested crop can be left in open
in thin layers sfter hm*%%t_mg for post harvest ripening.
Averape seed vields from two harvest per year range from
100 to 200 kg/ba.

DISEASES AND PESTS

Leaf disesses ars not common although Pyricularia tivsa
which causes ved spots on the 1@:&%@; is coymon ln some places,
Inflorvesence is affected by Sphacetotbeca and Fusarium nivale.
Sead crope can also be ruined by Tilletis echinosperma known as
setsria bunt. Ocesssionally, setaria may be damaged by army
worns.  Seed is slzo danmged by birds.
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&s g forsge in green or conserved form, satisfactory
silage can be made but addition of molasses is necessary. It
is suitable for soll and water mngemmon and for stabilizat-~
ion of soil bunds on the hills in cooler aveas.



3.2 FORACE TREGUMES

3.2.1 CARHIBEAN STYLO (Stylosanthis bamata)

PLANT DESCRIFITON

Carribsan stylo is & short
lived peremnnial legume native to the
West Indies and the lands which border
Caryibean Ben. The cultivar VARAND
was pollected from Northern Venszuels,
It ds a nonedetermivate plant with a
semi~erect babit and a oranching
pattern which is often dichotomous.
The stems have short white halr down

one slde. Leaves trifoliate, leaflets

lanceclate, acute, glabrous with
four to sdix mim of veins and the

5,

videntale stipules adnate to an oblong

spike with # . 14 flowers on a long

stam, The sseds are wmedium wo dark

browt in colour, 2 -~ 2.8 mm, loog,

unsymmetrically reniform, radical ends fairly prominent. Varano

has better drought tolerance than mmﬂ%filfz.e gtvlo which is now
3 mslv affected by anthracnoss disease,

.

SOTL RECUIREMENT

Yarano ig adapted to wide range of soils and Sy

is
suited to well dralned sandy of low fertilitv. It is very

‘42
%
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tolerant of high acidity. Varano is not suited to heavy cracking
ions,  Vavano will grow on

aodls more alks rore salty, or with s higher clay content

than will Tow

SN
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CLIMATTC REGUIRSMENT

Varano has besn found more dmugfh resistent than
Townsville stylo. It is 2 heat lowmg plant growing at low
lands in tropics. It grows in 2 rainfall from 500 to 1,270 mm
per year with s poonounced dey season. It ls susceptible to
frost and above ground parts mey die. It is suitable for
slevations upto 1,800 weter. ‘

ESTARL ISHyENT
Yarano can be established with seeds. Seed does not

need incculation and scarification. Simply brosdeasting the
sesed on wdisturbed land gﬁz@ﬁ poor egstablishment, The land,
therefore, should be lightly mli,z,mmd nefore broadeasting
seed., On soll bunds, ssed could be sown in libes., The seed-
rate from thres to six kgdhe i recommended.

FERTTLIZATION
Genersily no feritilizption is applied.
WERIN G

Once the sward is established, it competes well with
the wesds,

ASSOUTATION WITH GRASSES

It growe wall with compandon grasses am:i has heen tested
in grezing trials associated with ssbilgrass (‘ﬂx%m{:}a mhsarbicensis).
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HERBAGE YIELD
Fiire to six tons per hectare in pure sward.
SEED PRODUCTION
Produces large amount of seeds giving sbout 700 kz/ha.
There ave sboub 271,600 with pods and 450,000 without pods
of seeds in one kilogramme.
UTILIZATION
Very useful Jegume for dry sesson feeding. Even the

seeds are €aten py livestock. It is suitable for planting on
bunds and for isgproving depleted grazing lands at low altdtudes.
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3.2.2  LABLAB (Isblab purpireus)

PLANT DESCRIPTION

Lablab is widespread in
troplcs, especially in &frica.
It is a climbing/erect amusl or
short-term perennisal with long
climbing stems. Its leaves trd
foliate, leaflets lavge broad
.cv'mﬁ:@,g 3 to 15 om. long and 1.5
to 14 . wids, Inflorvescence
cdis a lax fascicled of many flowep-
ed recames of elongsbed peduncles,
Flowers arve white or blue or purple
on short peduncles. The pods ave
four to five centimeters long, broadly scimiter shaped, smooth
and beaked containing two to four seeds. Seeds ave pale brown
or bulf Q%midﬁ, with a linear white conspicuous hilum.

SO REGUIREMENT

Lablab 1s extremely tolerant of soll texturve, growing
in desp sands to heavy clays with 2 good drainage. It will
grow on wide range of pi from 5 to 7.8, Bub it is not quite
resistant to salinity.

Leblab is & summer growing plant. It requires warm
temperature with mindmun temperature of about 3°C. It is toleraunt
to oold but its frost tolerance ds low. It grows from sea level
o upto 2,000 meter elevation under & wide range of rainfall.
Once it is estebliished, it shows good drought tolerance.
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ESTABLISHMENT

fablsh is established easily with seeds. It needs
well prepared seed bed bub can even be broadeast on roughly
culvivated lands. It is drilled in rows sbout one moter apart
at a depth of sbout 2.5 to 5 cm. Dlanting can be done by
machine or by hand dikbbling. The seed rate of about five to
seven kg fhia for drilling and eipht to ten kgfha for broad-
casting i3 recommended., The seed should be covered or mired
with the soil for its gersmingtion. Ieblab can aleo be egtablishe
ed under maize when madze is aboul 100 om. tall., Seed is dibbled
in between two meize rows undey adeguste soil molsture. No ssed
treatuent before sowing is necessary. Seed ig generally incculated
before sowing.

FERTTLIGATION

On Fertile soils no fertilization is done kb on poor
sandy scoils ammuoal spplicstion of BO kg, molybdanised super-
phosphate stould be done.

WEEDING

Omee established, lablab competes well with weeds but
early groeth is siow and weed competition should be avolided.

ASSOCLATION WITH GRARIES

Lablab is vsually grown alone or in widely spaced crop
of sorghum or maizs,
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HERBAGE YIELD

fablab is a fast growing plant and is ready for harvest-
ing or grazing after s&z@m to ten wesks. In pure sward, about
5,000 to 8,000 kg/he of dry matter can be expected. However,
wnder irrigation very high yields ave obtained. Lablab does
not stand hea,vy grazing of stems but if only the leaf is eaten,
it will prov}ide two to three grazings in a season. Cubting or
grazing should not be below 25 em. from the surface.

SEED PRODUCTION

Lablab produces large amount of seed but o%rer a long
period. Therefore, mabured pods should be hand narvested and
dried. Seed can slso be harvested by machinery. Seed yields
of about 1,500 to 2,000 kg/ha have been rveported. There are
3,300 to 4,300 seeds per kilogramme.

DISEASES AND DEST
The plant is attached by Sclerotinia sclerotinium which

cauges stem rot. Lablab is also sttacked by nematodes and
lsaf sating insects.

UTILIZATTON

The fast growth of lablab can be ubilizmed
for guick soil m@r to reduce soll erogion. It pmirideg
excellent high proteingreen feed for a short pericd. It can
he mnmr{red as hay and also as silage when grown mixed with
madize or sorghua. Hungry cattle should not be allowed to
fesd on lablab as it can cause abloal problems.
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3.2.3  SILVERLEAP DESMCDIUM (Desmodium wncinatum)

PLANT DESCRIPTION

Silverieaf desmodium is a
trailing perenndal legume which is
a native of Central and South America.
Its stems ave densely coversd with
short brownish hairs, leaves trifol-
iate with ovate leafiets, slightly
hairy and dark green with well de-
fined silirery spot or a strip along
the midrib on the upper surisce.
Flowers are pale lilac pinc in re-
cemes, pods falcate, articulated,
breaking into four to elght one-
seeded segments, densely c&mred
with minute hooked hairs and adher-
ing to clothing., Seed is glossy,
lens shaped, Llight brown ox olive
grean in colour,

SOIL REQUIREMENT

Silverleaf desmodium is adapted to wide range of solls
from well drained sandy to clay loams including moderately acidic
soils with pH values of 5 to 5.5 but cannot tolerate salinity.

It grows well on soils with light texture and not so well on
compact heavy clays. It cen withstand seasonal short term water-

logging.
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CLIMATIC REQUIREMENT

Silverleaf desmodium grows better in the warmm climate
of low lands, upto 2,000 meter altitude. More suitable tam-
peratures are arvcund 30°C. It has fair cold tolerance but it
is susceptible to frost which may kill the top growth, but it
recovers fast. It grows better in rianfall in excess of 900 mm.

ESTHLISHEMENT

Silverleaf desmodium grows best when established in
a well prepared seed bed but can be established on roughly
cultivated lands znd soil bunds. Generally, it is established
with seed, but vegetative propagation is also possible. Seed
is generally sown at the rate of five to seven kg/ha at a depth
of ghout one centimeter in Lifty to hundred centimeters rows,
Seed can be sown by broadeasting but it should be rolled or
harrowed  Generally, it is sown mixed with grasses.

There is & fare proportion of hard seed but machine
harvested seed does not need scarification. Hand-harvested
seed, however, should be scaked in water néemight before aow-
ing. Desmodium needs special rhizobium and seed should be
incculated with this rhizobivm before sowing. In certain
cases, pelleting of seed with either rock phosphate or lime
is recommended.

FERTTILIZATTION
Application of phosphate should be done at sowing, and

annually about 50 keg. P 0 fm should be applied. Need of other
nutrients will depend »z:m mmw availability in soils.
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WERDING

Generally, no weeding is done when sown mixed with
grasses. However, in pure swards, one g two weedings may be
useful in the early stages if weed compstition is serious.

ASSOUTATION WITH GRASSES

Silverless desmodium when grown for forage is generally
grown mixed with gresses. It has shown good growth with rhodes
(Chiloris gayana), setaria, (Sstariz anceps) guinea (Panicum
nmmmx} pangola (Dipitaris decurbens) paspalum species and
even with kiluyu grass (Penndsetunm clandestinum). When left

ungrazed, it tends to be aggressive and can suporess grass growth
o sune avtent.

HERBAGE VIELD

Silverlsal desmodium doss not withstand ﬂ@amf grazing

and optimun grazing wenagansnt is the key for its long produce
tive life. Dry matter vields in pure swards range fyom two to
ten tonsfhe.  In & mixed sward about edight to ten tons/iha total
dry matter is he rvested. Vields, Mw}em are lowesr under
grazing. Yield of nitrogen fixed is about 90 to 180 kgfha.

SEED PRODUCTION

Silveriead desmodium s a prolific seeder. Seed can be
either harvested by hand or machinery., Sead hayvesting is little
tedicus because of stickiness of the pods. When hand harvested

x

seed is stripped off the recames and pressed into balls.
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The pods are dried and sesd is separated by rubbing. Seed
crop should be hm:%z%'ﬁec?i when more than 50% cvop has shown
maturity of pods. Pods turn brown or grey from green when
matured. Seed yields of about 200 - 300 kg/ha are harvested
from a well menaged stend. There arve about 200,000 to 240,000
seeds per kilogramms.

DISEASE AND PESTS

Tn fustrelis, silverlesf desmodium is susceptible to
1ittle leaf virus disesses. In Southern United States, it is

PRI

In Bast Afvica, the flowers are often dumeged by Meloid beetle.

UTTELLZATICN

Sii%f@rl@af desmodium grows very well in Ethiopia at
medivn altitude and it could be a useful plant in soil and
waber conservation. On grazing lands, it is a *t}ez*y suitable
source of protein when grown with grasses. Hay can be made
but leaves fall off when {)@Wi@dg

g
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3.2.4  SIRATRO (Macroptilium stropurpureun)

PLART DESCRIPTION

Siratro is a namize of Central Sy RO
and South America. The comercially :
Wlable siratro is a creeping pere-
nnial plant bred in Australia. It is
a deep rooted plant and it also roots
from the nodes. The leaves have three
leaflets, are dark gresn and slightly
hairy, oval, three to eight centimeter
long and two to five centiveter wide.
ILateral leaflets are often with a lobe
on the outer side. Flowers are dark ? pit )
ved, three to twelve crowded on axillary €77 A"

) UL
peduncles ten o thirty centimeter { \
long. Pods are linear, straight but A
slightly curved at the apex, about FTTN —
. v///’-»
eight centimeters long and five wmili- =

meter wide, with shout twelve seeds. Seeds ave light brown
to black, owid in shape and flattened, 4 wm long 2.5 mm wide
and 2 mm thick.

SOIL REGUIREMENT

Siratro grows on %mriety of soils and doss not require
particularly good soil. It grows well on voleanic ash and
in general prefers light textured and well drained soils, al-
though it can perform reasonably well on Infertile and scmewhat
water logged ground but not on saline and scidic soils. It grows
on quite shallow scils and is a good legume for hillside planting.
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CLIMATIC REQUIEEMENT

Siratro likes a modst, wam sub-tropical climate.
It has good drought tolerance than many other legumes. It
is burnt by frost but new shoots come out from subsurfaced
crowns., Sirvatro yislds wmuch better in long day conditions.
Suitable temperature range Irom 24/9°C to 33/28%C. Rainfall
reguirenents are nob high and sivatro can be grown under
moderately dey cllipate with anmual rainfall of 700 to 800 mm.
Best performance results under 800 to 1,800 mm in hunid tro-
pics. Grows upto 1,800 melter @Zi.eiratiem

A clean seed bed is reguived for successful establishe

ment. Except for seed production, sirvatro is generally planted
in mixed swards with grasses. About two to four kg/ha seed
rate is suggeshed when sown with grass. For sseed production,
it should be established in vows, sbout one meter spart and should
be supported on trellisss, Siratro with grass seed can be sown
in rows about 50 to 80 com. spacing, at a depth of zbout 2 an.
Sirgtio can also be oversown in native pastures or grasslands
and about eight to ten kg/ha seed rate shouwld be used for this
purpcas. However, best resulls ars Omamed vhen it is planted
in cultivated strips. Beadceasting mv s poor results but it
can be done on buret grasslands in the wet sesson.

There is @ large percentage of hard seed and this can
be reduced by sosiing the seed in water foy 24 Lours before '
planting. Seed inoculation with cowpes type rhizobiun is advised
before sowing. ﬂffgc«r@wr this type of rhizebium is generally

present in the sodl.

l'—~
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TERTILIZATICN

Siratro grows satisfactorily on relatively poor fertility
soils but responds to adeguate mineral nutrition especiaslly
rhosphorus, potassium, sulpbur, molybedmen etce. Annual applica~
tion of about 40 kg ‘%05 and 60 kg. Kzﬁiha are suggested.

Calcivm and molybdenun may be reulgred for efficient nodulation.

WEBLYING

Except seed crops, when sown with grasses no weedings
are carrvied cut. However, vherever necessary, ohe or two weed-
ings to reduce wesd compebition may be useful.

ASSOCTATION WITH GRASSES

A nuwbher of prasses have shown good conbination with
giratro and they include pangola (Digiteris decumbens) guinea
(Panicum meccimum) plicstulum (Paspalun plicatulum) buffel
(Cenchrus ciliaris) signal grass (Brachisria decuibens) rhodes
(Chloris gayana) ste,

HERBAGE YIELD

Siratro incresses vield of herbage and its quality in
the prass leguse swards which is slightly less than mitrogen
applied to pure grass. This mgiti{feiﬁ.y influsnces the animeld
production.

Low and Treguent grazing or cutting is detrimental to
siratro growth end yield. ¥For esxemple, in one trial, yigld of
dry matter almost doubled when cutting m@mm were increased
from four to mixtecn wesks and from three to nine weeks.
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Therefore, m&w cestbdymons prazing or cutting should be
anided. Depending on growing conditions, dvy matter yields
of about 6,000 to 8,000 kg/he can be easily harvested.

Sirsbro produces pood cuglity seads. Ikme‘&er, to
ged ‘mascivmuen guantity of sesds, the plants should be supported
on a fence or trellises. Siratro flowers over a long period
and therefore should be hand harvested at frequent intervals.
The maturad but not drdsd pods should be picked guickly, else
theay spllt on the plant and seed shatters on the ground. Seed
yields of shout 200 o 300 kgdha ave common, but wupto 1,000 kg/ha
ywlelts hawe heen recorded under better managed stands. There
e about T5,000 seads per kilogramme.

PEET AND DISEASES

Siratro is affected by Pseudomonas phaséolicola, causing
halo blight, In high rainfall arvea it may be affected by
Hhlzocotonia solond.

VITLI ZATTCH

Slratrs ig & *&mw wood m%er and forage plant for com-
pﬁzmmwl;v poor solls under low rainfall conditions. It can
slan be conserved ss bay LT properly deled. It serves as a good
il binding plant on eroded lands at low altitude.

veaiBL
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3.2.5  STYLO' (Stylosanthes guisnensis)

PLANT DESCRIPTICN

Style is a deep rooted perennial
lepume, muach branched, erect or sub-erect
and grows upto one meter tall. It is
a native of Central and South America.
Its stems are halry which become woody
at the base with age. The lea‘éres are
pinnztely trifoliate with elliptic leaf-
letg, 15 to 85 mm. long and 7 to 13 nm.
wide. Inflorescence consists of several
spikes of a few flowers crowded into
tetwdnal hepds, Flowers are yellow or
orange vellow and podsare hairy with
ong fertile Joint and a very small beak.
Seeds are yellowish brown and are tight-
1y enclosed in a brown hulle.

SOIL REJUIREMENY

Stylo grows well on coarse textured, well drained
solls but not so well on hem'zy clays. It tolerates poor soils
of low phosphorus content and also tolerates acidic soils but it
is not tolerant of salinity.

CLIMATIC REQUIREMENT
Stylo can grow under & widé range of temperatures and

is more tolerant to cool weather conditions than other tropical
legumes, It is adapted to frost free conditions and grows
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at:tiiaaly at 15°C temperature. It grows best upto about
1,800 meter altitude. Stylo is adpated to 900 to 4,000 mm
rainfall snd it cen survive long dry periods. It will also
tolergte tenporery flooding.

ESTABLESHMENT

Style can be established either with seed or with
stem cuttings but the latter is less satisfactory. A fine
seed bed ls required for satisfactory establishment. Stylo
should be sowm at & depth of sbout 1.5 om. with seed rates of
one to three kgiha in rows, 50 to 60 om. apart. Seed should
be scarified by volling with gm%el in concrete mixture drums
or by keeping in water m}emi.gmo Seed should be inoculated
but the rhizobium is generally present in most soils.

Stylo can also be established by o*%rersowing in grass-
lands. Seed is brosdeast  after burning the old growth or
after hew;ry grazing. Betteyr establishment is obtained if the
seed im hroadeast after disturbing the soil for proper place-
ment of seeds.

FERTTLIZATION

Stylo grows well on merginal soilsbut application of
.phosphorus is essential on poor soils. About 50 to 100 kg/ha
superphosphate is applisd anmualily. Stylo also responds to
application of potash and copper.

WEEDING

Stvlo growth is %rery slow in the beginning and it is
likely to get affected by weeds and therefore one or two weedings
mzy be advisable.
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Stylo grows aaacessfully with a mamber of grasses such’
as pangola (Digitaiis decurbens), rhodes {C’hlorls gayana), baifel
(Cenchras ¢iliaris) setaria (Setaxm( an.cgp@} guinea (Panlcum
mascim) , spear (ﬁetemm contortus) etc.

HERBAGE YIELD

Heavy grazing is detrimental to stylo in the first year.
It should be lightly grazed or cut after six to eight weeks,
When hand !:ka.rvestad stylo should not be ot too low, else plants
will die in the dry periods. Dry matter yield of about 8,000 to
10,000 kz/ha/yenr can be obtained based on four ammual cuts.

SEED PRODUCTION

Style produces good seeds. The seed crop is harvested
when most of the crop shows meturity. Harvested crop is dried
and threshed to separate the seeds, 133 harvestmg is delayed in
the field, seed shedding takes place. The havested crop can be
cured for few days to allow post harvest maturity of seeds.
Aversge sesd yields of 100 t» 200 kz/ha has been obtained.

Higher vield can be expected vhen crops are mansged under irrige-
tion and fertilization. There are about 264,000 to 352,000 seeds
per kilogramme .

DISEASE AND PESTS

Anthracnoss h&s bteen repar'ter.i to be af:tectimg va.r;mus ol
tivars of stylo. §‘._grt:1mm and Riypoctonia solond attack it under
wet conditions. It is avtacked by the caterpillar of the moth
lanorosema, diam;zalis e nermatode Mule: Tdogimne hapla, on the xoot,
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UITLIZATION

Stylo is o good forage crop for poor soils. Its desep
oot system and ﬁwxmm growth helps in good soll cover. It
can he fed mnmmmarMashayor left es standing hay
in the field. Being a legume, it improves soil fertility.
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3.3 TREE FCODER

3.3.1 ALBIDA {Acacia albida)

PLANT DESCRIPTTION

It is also called Faid-
hervia albida. One of the largest
of Acacia trees, native to Africa
is a valuable plant in arid and
semi-arid regions. It grows upto
30 m. high with wpto 1 m. diameter
of the trunk of breast height.

Old trees have ascending branches
and an umbrella shaped crown but
young trees have a pyramidal shape.
The tap root is extremsly strong
and tap voots uptc 7 m. long have
been measured on seedlings 5-6 om.
high, aged 9 months in Sudan. The bark

is light grey, first smooth, then cracked. Trunk and shoots are
almost white in young trees. ‘The leaires are composite, blue
green about 10 om. long. Pinnulae are arranged in groups of

3-10 with 6-23 pailrs of foliolules. Strong white spines 1.5 cm.
long are in pairs gt the hase of the leaves. Flowers are sessile
in dense axillary bunches, 7 - 10 aun. long, creasmy white, later
pale yvellow. Fruit is a thick indshiscent pod of a yellow orange
colowr, 10 ~ 15 an. long, more or less curled and spiralled.

The seed is shiny, ovoid, dark brown. There are about 10 - 20
seeds per pod. Wocd is light yellow in colour, fairly soft and
lasting.
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It grows on a vardety of solls ut prefers desp
sandy solls. It doss pot spread freely and naturally in
clay soils woich becans dry and cracked in dey season,

nor wherse soll permesbility is ooor nor where there is

some Tactor pr@i*emm root penetration. It way be planted
on heaw anils, pmﬁfm&d that some desp preliminary water—
ings ave given and there iz o deep non standing water table
In arid =ones, it is concentrated along drainsge lines and in

depressions.
CLINATIC BEQUIREVMENTS

&z long as water
15 m. there is no J150
areas mcﬁi‘;mmgg E50 - B00
be established with as
is sesntive to cold ¢

3 under shade at

higher altltudes. However, 1t vad growing from ses

L ki
ki

level to upbo 2,500 m. Iy o slac ooasilive o five.
ESTABLISHMENT

41bida can be established with seeds or with nursery
grown seedlings. The second mathod, km%sﬁferg, is more suwccess-ful.
Fresh seeds germinate wore uniformly than old seeds stored for
a long time. Seed needs scearificeticn which can be achieved
by scaking the seed in boiled hot water and allowed to cool.
Seeds can also be scarified by feeding to livestock and sheep
are most effective for this porpese.  To grow seedlings, two
or thres seeds should be planted in a polythsue bag filled with
well prepared soil. Ten to fourteen wesks sre required to get
well developed seedlings. Tre bags should be moved frequently..
and Toots should be prured. The height of seedling at planting
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in the field should be shout 25 on. and i necessary, the seed-
lings should be clippsd in the nursery to control its height.
Planting in the field should be done at the beginning of the
rainy seasom. Upto 400 tress can be planted per hectare which
should be thinned down to about 100 giving a spacing of 10 x 10m.
This can be further reduced especially on cultivated lands.
Pitting reguirement is same as for other forest planting.

MANAGEMENT

. ﬁeﬁel@pmmt of seedlings from dirvectly sown seed is
slow. Seedlings are sensitive to competition from other species
and they must be occasionally removed. Grazing should be
avoided till the plants are well established.

YIELDS

Albide becomes really p:mf:%@m:i{?e 10 to 15 years after
planting. lﬁm&%m thie tres -mmmi_,s for upto 80 to 100 years.
Albida produces woodd, high protein leaves and pods. From a well
developed plant, about 10 to 20 kg. of dry leaves can be collect-
ed. The estimeted vield of pods ranges from 100 to 600 kg/tree/
year ., Mmm@r, this varies sncording to freguency of loppling
the branches. Leaves and pods pmﬁ.&i@ high protein feed to Live-
stock. Percentage of crude protein in leaves and pods 1s reported
to be about 15 to 20 and 10 to 15 respectively.

SEED PRODUCTION

Albide produces good guality seeds. The pods are & oY B

lected when they full on the ground after maturity. ‘They are
threshed and seed iz ssparated. Theve ave about 11,500 seeds

per kilogramme ws



UTILIZATION

ﬁamiaalbida plays a central role in several traditional
agro-pastoral Africin systems. It is useful for its wood, foliage
and fruits or pods. Wood is somewhat soft and it is used fov
making handicraft itéms, kitchen tools and saddles ete. but
ravely used for carpentry. It produces an intensified biological
activity in the soil and incresses the fertility of land, The
yield of crops from the lands where albida is grown have been
more than doubled without any fertilization. The leaves and
pods provide high protein feed for livestock, as a supplement
with poor roughage. It is a good plant for soil cover on de-
graded hillsides, although the growth may not be ideal.
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3.3.2 ALBIZIA (Alblzia Lebbeck)

PLANT DESCRIPTION

Albizia is a quick growing deciduous tree, native
to tropical Asia, Africa and North dustralia. When planted as
aahaﬁetree, it can veach upto 30 m. high and a dismeter of
two to three meters. Its feathery foliage spreads like an
unbrelia. Its leaif@s contain six to twelve pinnules and 20 to
40 follioles and it produces white flower heads. Its long
straw coloured pods rustle in the breeze. The seeds are flat
and round. It is completely leafless for part of the year
in certein growing conditions.

| SOXL REQUIREMENT

Albizia does not have exact soil requirement though
it prefers moist conditions and well drained soils. It
can grow well in laterite, sandy ground near the sea and in
other problem soils on the hilly areas. It has been cbserved
growing well on poor steep mountainous soils with high acidity.

CLIMATIC REQUIREMENT

Albizia is found at altitudes upto about 1,500 m. in
both dry and moist forests with amual rainfall as divergent
as 600 to 2,000 mm. It sustains extreme climatic conditions
with mesn temperature ranging from 5°C to 40°C. It is resist-
ant to deoughts.
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ESTABLISEHMENT

Albizia can be planted with ssed or seedlings ov
with cuttings. It coppices rapidly. When planted with seeds,
the seeds should be trested or scarified with boiling water
and left in the water for 24 hours. Generally, seedlings are
grovn in nursery for 10 to 12 weeks before rains and the
will developed seedlings sye transplanted in the field in well
dug plts when good rains have besn received. Even direct seed-
ing has been satisfactory. Plant spacing mies according o
use but can be planted at spacingsof 5 x 5 to 8 x 8 m.

MANAGEMENT

Necessary management and cave of seedlings should be
done in the nursery il thelr planting in the field. In the
field, the ares avround the seedlings should be kept weed free
during early growth period. The area where albizia is planted
ghould not be grazed, as cattle can d_estmy the albizia plants,

YIELD

Seeds are produced in great quantities. There are about
10,000 seeds per kilogramme. Pods should be harvested as soon
as they ripe, dried and then seed sep&mted Foliage is lopped
for animal feed or Tor green manure but yvield estimates are
not known, In India it is menaged in rotations of 10 to 15 years
or more, it produces about 5m® per hectare of wood.
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UTTLIZATION

A good plant for shade, for planting along roads, arcund
homesteads and for agroforestry. Produces good wood for fuel
and tiaber. Leaves are fed to livestock. It adds nitrogen to
the soll or makes good green manure crop. Albizis leaves have
high nutritive value.
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3.3.4  LEICARNR (Teucaena leveocephala)

PLART DESCRIFTION

Leucasna is a deep
rooted shrub or tree of
Mexieo aorlgin. It grows i
upto a height of 20 meters,
The trunk and sters ave
woody, leaves are bipimate,
in four to nine pairs of
rechis 18 to 20 an. long.
Ieaflets, 11 to 17 puairs
oblong, lanceclate two to
three mm. wide, seven to ten
mn, long. Inflorescence,
capitate or globose, sclitary
sxilliary with peduncle, upto
five cm. long an

many Tlowered,
white, pods linsar, fiat up-
to 20 ome long
accuminate. Seeds elliptic,
flat, shiny brows compressed,
gix to eight wn, long and
three to four mmn. wide.

and & om, wide,

"SOYI, REQUIRFMENT

Leucaena reqguives W@ll drained sodls for good growth
and high vield. It flourishes well in deep red seils. In
Bthiopia, it has besn found growing on variety of soils but
with varving F oprowth. Teucasns does not stand flood-
ing and wa Tsncasns can stand soll ascldity upto
A er in neutral or slisghtly alkaline soils.

S but grows wuch b
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It is also moderately tolerant of salinity. It also appeavs
to be tolerant to low phosphorus status of soils.

CLIMATIC RBQUIREMENT

Leucoena is a warm climate tropical plamt. It grows
best in temperatures between 22°C to 30°C and latitude 30N to
308,  Altitudes v"m but growth slows down at higher altitudes.
It has been reported growing upto 1,800 m altitude but grows
best upto 1,000 m altitude. Leucaena reguives 500 mn or higher
anmual rainfall, but because of its deep root system, shows
remgrkable drought tolerance. It may shed leaves in extreme
dry conditions,

ESTABLISHMENT

Leucaena can be established either with stumps, seed-
lings or seeds. Pieces of trunks upto 10 cm. diameter and half a
meter long cen be rooted in nursery and then transplanted in the
fiald. Best establishment, howsver, is abtained when about
three months old seedlings grown in the nursery are transplanted
in the field. ILeucaens can also be satisfactorily established
directly with seed in a well prepared seed bed. Thorough
cultivation of land is necessary to kill weeds and obtain fine
seed bed. When planied for fodder, leucaens seed should be
planted in continuous rows about 100 to 150 om. apart using seed
rate of about five to ten kg/ha. The seed should be planted
2.5 to 5 em deep in the soil. There ls ususlly high percentage
of hard seed and it should be scarified before sowlng. A simple
method is to keep the seed for sbout two mimutes in water bolled
upto 80°C, then wash with cold water and dry. Leucaena also
needs special rhizobium for effectiire nitrogen fixation and the
scarified seed should be inoculated before sowing.
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FERTILIZATION

On acldic poor soil, application on lime and phosphorus
at the rate of two to four tons and B0 kg/ha respectively is
advisable., Even application of nitrogen in the early stage of
establistment has been reported to be helpful.

WEEDING

Llevcaena growth is vm“;r siow in the beginning and needs
repested weedings to reduce the weed competition. Alternatively,
herbicides can be used but they are costly.

ASSOCTATION WITH GRASSES

Combines well with nunber of grasses. Generally, grasses
are planted in bebween leucasns rows and the pagtuwre iz grazed
ar harvested,

HERBAGE YTELD

 Tield of dvy matter i?’m*i@& fram place to place and from
one cultivar to another. In dry conditions yield ranges betwesn
two to five tonsiha wheress in wet tropics, yvields may be as high
as upto 20 tons/balyear. Leucaens should be m@at@ci at the
hedght of about 50 oem. at 10 to 12 weeks interval before {lower-
ing. When grazed, cptimum stocking rate should be used, else
it could be overgrazed. Altermatively, rotational grazing should
be followed. If used for timber or fuel wood, the plants should
be allowed to grow fov two to thres years or more and an average
annugl increment of 30 to 40 w® per hechare can be expected.
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SEED PRODUCTION

Leucaena Tlowsrs profusely and produces large amount -
of seeds, Cenerally, seed is hand harvested. Pods shatter
if they are allowed to dry on the plant and to avold seed loss,
the matured pods should be harvested when they change colour
from green to dark brown before drying. No vield estimates
are avialable. However, under repeated smnual harvesting,
a well managed crop vields sseds upto 1,000 to 1,500 kglha.
There are shout 20,000 to 24,000 seeds per kilogramme.

DISEASE AND. PESTS
No seriovs diseases and pests have been reported.
UTTLIZATICH

Leucaens is vsed for variety of purposes. It is an
excellent source of high protein concentrate feed supplement
Jdor rominants. For efficient uvtilizstion and safety, lsucaena
should not be fed more than 50% of the total daily diet as
green feed. Leucasnz leaves can be dried and used as a source
of. concentrate. It is slso used as an orgenic manure to creal
crops. It produces hard wood which makes excellent fuel wood for
charcoal. In its sarly stage of growth, the plants are eaten
by wild animals and needs protection.

It can be planted in gully beds, It spreads profusely
through root suckers. It is sultable for planting on soil bunds
but needs core so that it does not invade the cultivated land as
a weed.
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Morvinga (Morines stenoperala)

Plant description

The origin of Moringa is
reported 1o be in the subhimslayan
arid zone and Arsbia, but today it
is widely distributed in the in-
hsbited dry tropics of Africa.
fmongst the five different species
of Moringa reported in Ethiopie
Yoringa Stenopetala (cabbage tree or
shiferaw) iz the most common
especially in Gamo Goffa regicm,

Morings is a fast growing
bush or tree reaching upto ebout
eight to ten meters in height with
more or lese straight trunk, Its
wood is soft and brittle and the
bark is swooth preyish-green. The
leaves are 3 pimmate with acute
lanceolate leaflets to 5em long
and 2.5cm wide; pubscent apple
green petiocls to 2.5 om long.

The inflorescence o pandcle of
irregular white flowers which ave
strongly scented sbout 0.5 cm long
slender pod upto 50 cm long and
three angled with acute ends and
an irreguler embossed surface,
first grey, then yellow and later
browndsh. The sesds are Light and
have three wings.

Soil requirexmat

Moringa grows on variety of solls particularly on deep coarse
sands. It also prefers solls with high organic matter as it grows well
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on rubbish durps and wast plots and the fact that it is planted
aroung houses where it gets bemefits of house waste.

In Gamo Goffa, however, it has been seen growing on very
marginal soils but growth is fast on heavier and fertile soils.

Climatic requirements

Yoringa is a rather adaptable species which may be found in
areas where rainfall is low and not regular every year (but where an
underground water table is likely to be around) as well as in areas
of having over 1100mm rainfall. However, its optimum seems to be
between 300-400 isohyets. Once well established, it can sustain
prolonged dry periods such as in the region of Gamo Goffa. It grows upto
about 1800 m elevation but does not stamed frost.

Establishment

Moringa can be easily established either with cuttings or with
seads. Both give satisfactory establistment under favourable growing
conditions. The seeds germinate easily without any treatment.For growing
seedlings In the mursery, seeds are sown in the polythene bags about two
three months prior to fileld placting. At least two seeds are planted
in the begiming but later on thimming is done to leave e seedling
per bag. 1If the growth is fast, it should be topped off which would
also help in hardening the seedlings. For planting with cutting, well
grown, matured stems are cut snd planted fresh in the pits dug earlier
for planting in the field; their survival, however, will very much depend
on the prevailing weather conditions at planting.

Manapement

Moringa does not need any speclal mansgement, except to avoid
weed competition in the early stage and to keep safe from livestock
till the plants are high enough.
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Seed production

Produces a large amount of sesxds during the season. The

matured pods are harvested, dried and seeds ave separated. The
seeds should be dried well before storsge.

Utilization

There are many and varied uses of moringa which make of this

species one of the wost valusble in the arid zones as is observed in
Gamy Goffa region vhere farmevs grow it on cultivated fields forming
an effective agroforestyry system. It is commonly used for the

following:~

a)

b)

el

d)

e)

Cuttings planted in lines close to each other constitute a
live fenve around the houses and gardens.

Its gresn leaves and pods are used as green vegetables. These
are palatable and motritious both for human beings and live-
stock. In dry aveas, this is an lmportent sources of green
matter when other green vegetebles are rot availabide,

Roots and bark of moringa are used in various antiascorbic
preparations, The bark s 2lso used for aperitive and

digestive properties and for talning hides.

Seeds contain oil which doss not thicken or become rancid,
hence its use in clock work and for the extraction of
particularly delicate perfumes. The oll is also used for
cooking. The oil cake Is not suitable for animal feeding
but it is an excellent fertilizer.

Moringa seeds ave reported to be having water clarifying
qualities. In an experiment ground woringa seeds (200 wg/
Litre of water) were able to veduce the turbidity of river
water with 8000 mgflitve of total solids by 9871 after an hw
The mumber of bectaria in the water can aleo be veduced. £
gquality needs further testing for the benefits in rural aress
for cleaning drivking water {these observations ave based cn
the work done dn Fedeval Republic of Cemmesmny) .

T
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3,3.4  OLDMAR ; SALTBUSH' (Atriplex mummilaris)

PLANT DESCRIP

(ldma

shrub, indiger

many copntries throughout the world.

of thre
meters.
& horiz
in colo
The lea
The male and §
they are wind
and yellowish,
and are borne
or papery scal
small rovnd re

s meter
It

T, covered with a white layer and small ealt cells.

TON

n saltbush is a perennial halophyte or saltloving
ous to fustralia. mme*{rer, now it is grown in

It can grow upto a height

and can also form bushes with a dismter of three

hays a well devalaped tap root system together with
sutal Basal root development. Its leaves ave blulsh grey

ves are more or less round but broader than thelr length,

emale Tlowers are borne on separate plants and
pollinated. The male flowers arve smll, round
Famle flowers have same colour as the leaves
in clusters. The seed consists of two leathery
e leaves which have grown together avound the
ddish brown seed.

SOIL REQUIREMENT

Uldma
conditions, ev
on heavy

7 bt
sandy soils

salts for good

CLIMATIC RBQUL

n saltbush is adapted to wide vardety of soil

en grows on bare alkaline patches. It also grows
clay soils with poor drainage. Acid and leached
1y contain too little sodium and potassium
production from halophytes.

REMENT

Oldmen saltbush is a very drought resistant plant and
grows in the rainfall range of 150 to 200 mm. Well established
plante ave reported to have withstood as low rainfall as 50 mm
per year. The salt in roots and leaves maintain high osmotic

value w cell

sap, thus making it dvought resistent. It is
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also resistant fo temperaturss as low as 10°C-12°C, It grows
in cocler areas but gets affected by frost and recovers quickly.

ESTABLISHMENT

Oldman saltbush can be established with sesdlings or
cuttings. The soil should be thoroughly prepered. The scale
leaves on the seed contain high salt and it acts as germination
inhibitor. The selit is, therefore leached before planting by
washing sesed in running water or by soaking seed in water for
two to three days. The water should be changed two to three
times dally. Seed is sown immedistely after treatment. It
is aﬁﬁmhle to grow seedlings in the nursery. Optiman tem-
peratures for germination are 15°C to 20%. Seedlings are
transplanted when they attain height of 15 to 20 cm. in three
to four monthe period. Depending on spacing, sbout 2,500 to
5,000 plants sre requived for ons bhectare.

When planted with cuttings, the young stems not thine
ver than 6 mm. and approximmtely 250 mwm. long are cut between
two leaf axile. About half of the cubting is hwrried in the
modst soil and is pressed in the soil. Generally, these cuttings
Spmt in six weeks time and then they are transplanted in the
field after about ten weeks pariod.

MARAGEMENT

The seedlings need good attention in the nursery. In
the field, these seedlings attract rodents and wild mnimals
which eat the seedlings. In ‘:?@W dry conditions and wherever
possible the plants ave watered during the early stage of growth.
(razing should be commenced vwhen plants sve about 1.5 m. high
which is often second or third yesr. Plants be allowed to re-
cover. completely after graging or cubtings.
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The oldman saltbush produces high vield of gresn succu-
lent follage under mlaﬁi@lﬁr poor moisture conditions. The
annual yield of two to four tons/ha. dry matter has been reported
from well grown stands. The quality of foliasge is reported o
be high, containing about 12 percent digestible protein.

UTTLIZATION

Oldman saltbush is suitable for stabilizing sandy solis.
It produces high amount of green folisge in the semd-ardd climatic
conditions vhich provides feed for livestock. In Ethiopia, this
plant is found growing as a hedge in Addis Ababs and some recrea-
tion aress. In semi-orid regions of Eritres snd Tigrsl, this
plant could be useful for the rehabilitation of degraded rangelands.
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3.8.5  DIGEON DEA (Cajanus cadan)

PLANT DESCRIPTION

Pigeon pea is a native
of Bgypt, East Afrlcs and India.
Tt is a woody, short-lived peren-

nial shrub, one to three meters
tall, with deep tep root and long
laterals. Stans are anpular,
hairy and branched. Branching
begins 15 to 20 om. abo%ze ground.
Leaires ave trifoliste, spivally
arrenged. Inflorescence, a symll
terminal or axillayy recems 4 to
12 om. long. Flowerding extends
over several weeks, Colour of
the flowers is yellow brown or
parple. The pod is’flat with
two to eight Eeeds

SOIL RECUIREMENT

Pigeon pea Zrows On ira.riety of soils. Its deep tap
root and extensive laterals tolerate low soil fertility and low
moisture. It thrives in light sandy soils but grows best in
neutral deep loams that are not poor in lime, with a soil pH
range of Pive to seven. It bas shown good growth on poor hilly

solils in Ethiopia.
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CLIMATIC REQUIREMENT

Pigeon pea has wide adaptability and grows well in
semi-arid regions with less than 200 mm. rainfall but it grows
best when there is good rain during the first two months, follow-
ed by a dry period for flowering. Pigson pea is not much suit-
able to humid tropics. It is frost sensitive and growth
temperature ranges between 18°C to 30°C. It grows well upto
2,000 m. altitude and with rainfall between 600 to 1,000 mm.

ESTABLISHMENT

Pigeon pez 18 usually grown mixed with sorghum, maize
or millets and also as pure crop. The land preperation should
be done as for any other crop, a fine compact seed bed is desiy-
able. Too old seed should not be used as it looses viabllity
in storage. When sown in pure stand, a plant spacing of 30 to
50 cm. and row spacing of zbout one meter is followed. However,
this will izmr*y according to plant size. When planted mixed with
other crops, one or two rows of pigeon peas are altem&tiﬁely
sown after e{reary three to five rows of other crops. Thus, the
seed rate for pure cyop should be sbout ten to twenty kg/ha and
in mixed swards sbout two to six kg/ha. The depth of planting
should be about 2.5 to 4 cm. Seed is penerally not inoculated
before planting. It can also be estsblished on soil bunds in
cultivated lands and grasslands for multipurpose utilization
in rows, shout two meters apart.

FERTTLIZATION

Generally, no fertilization is done but when planted
for meed production, amnual spplication of 50 kg/ha. super phos-

phete is sugpested.
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WEEDING

One or two weedings are necessary in the early stage
of growth.

ASSOCIATION WITH GRASSES

Pigeon pea can be planted with many grasses but grazing
has to be controlled. Generally, when it is grom for seed pro-
duction it is planted mized with crops such as malze, sorghum
etc. or in pure swards.

HERBAGE YIELD

When grown for seed production, pigeon peas should
not be harvested for fodder and it should be allowed to flower
and seed. But when utilized for fodder, green branches are cut
and fed to the cattle. H&m-resting of forage should be done be-
fore or at flowering. If grazed, rotational grazing should be
followed. However, there is a danger of plants being damaged
by cattle. Heavy grazing should be always avoided. When hand
harvested, it should be harvested at sbout 20 to 30 cm. height
from the ground level. Dry matter yields upto 10 to 15 tons
per hectare have been reported under good management systems.

seed production

It flowers unevenly and therefore matured pods should
be harvested with hand. Pods do not shatter at maturity. Har-
. vested pods should be dried before threshing. Seed yields of
1,000 to 1,500 kg/ha are obtained. There are about 8,000 seads

per kilogremms.
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DISEASES AND PESTS

Pigeon pea is affected by wilt (Fusarium udum)
and wl;ector:icmm cajani leafspots. Stem canker caused by
Physalaspora is also reported. It is also affected by
caterpillars, pod borers and gal {ly.

UTTLIZATION

Pigeon pea is a useful plant for planting on contour
bunds, terrace risers and on grazing lands. Its seed is a
good source of protein for human and livestock., Straw and
green leaves make high protein forage and the dried branches
are used for moking roof or for fuel. It can also be planted
as a hedge around the house and famm.
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'8.3,6  DROSOPIS (Prosopis’ juliflora)

PLANT DESCRIPTICON

Prosopis is a native
to many Central and South Ameri~
can countries. It is a fast
growing deciduous, deep rooted
legume shrub or tree which in
favourable environment can grow
upto 10 to 20 m. tall mud with
a trunk dismeter of one meter.
YMost species have spines but .
spineless species also ocour.
I.eaw}e:s, dark green zre compound-
ed by mumesrous leaflets and have
feathery appearance. Flowers
are small, usually clustered in
elongated spikes or spherical
heads. Pods long, fleshy are
produced in clusters on small
stalks upto 12 to 20 an. long
either flat or coiled into
spiral and contain several
seeds embedded in sweet dry
yellow pulp.

SOTL REQUIREMENT

Prosopis grows on variety of soils but does well on
sandy soils. It can tolerate and aven grow rapidly in barren
wasteland. It thrives in light sandy or rocky soils in the
desert. Some species are salt tolerant.
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CLIMATIC REQUIREMENTS

Prosopis grows in a very warm dry climate and it
is highly drought resistant. The plant roots penetrate to
great depth in search of moisture. Hainfall requirement is
between 150 to 600 mm. Altitude ranges upto 1,500 m. Some
varieties do not show frost tolerance.

ESTABLISEMENT

Prosopis is generally planted directly with seed or
with seedlings grown in nursery for 12 to 14 weeks., Seed has a
2 hard coat and needs to bhe scarified by treating with boiling
water and allowed to scak for 24 hours as the water cools,
Generally, it is planted in polythene tubes in the nursery under
controllied growing conditicns and well developsd seedlings are
planted in the field during the wet season. Flant spacing vary
according to plant size bub could be spaced from § to 10 m.
apart. It can alsc be established with stem stumps but product-
ion of pods and foliage 1s comparatively less than plants grown
with seedlings.

MANAGEMENT

Young seedlings need good care in the pursery. When
planted in the field, watering may be necessary in absence of
adequate rains. Weeding is necessary during establishment
period in the field. A micro catchment should be prepared
around the pilant on sandy soils in low rainfall areas.
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Prosopis is a good source of firewood, timber and
food for human and animals. Palatability of leaves is fair but
pods are most palatable and nutritious and are source of pro-
teln and carbohydrates. Cattle, sheep, horse, gosts, donkey
and wild life survive on these. DPods may also be ground for
humen conswmption. Pods should be harvested before full matu-
rity., On a 10 to 15 year rotation, the expscted yield of wood
range from 50 to 60 tons/ha.

DISEASES AND PESTE

Bruchid beetles often damage much of the prosopls
seed Crop.

UTILIZATION

For erosion contyol, stabilizming shifting desert or
coastal sand dunes, for wind breaks, shelter belts and for
reforesting dry wastelands. Good source of fuel wood, timber
and charcoal, feed and fodder for livestock.

LIMITATION

It is an awessi{re plant. Once established, it can
become a weed and invade agricultural lands.
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3.3.7 - SALIGNA (Acacia salions)

PLANT DESCRIPTION

Acacis saligna also
a kmown as Acacia cyncphylla
is a native of Western Australia. ,
It is a much branched smll tree |
with a sprawling habit and
weeping branches. The bark on
the stem is awooth, greenish
grey to brownish grey in colour.
The root system is well mmped,
both laterally and in depth. 'The
roots close to the surface are
densely covered with nitrogen
fixing nodules. The branches
are flexible and highly diﬁd.ezd.
The leaves are pinnate when young X
and then replaced by phyllodes, 4%/
widely or narrowly lanceclate, / V"'};&/
sometimes, slightly sickle shaped
with & clearly marked mid rib. Flowers are in clusters of 3 to
8 inches glabulous heads of a bright yellow colour, on short
axillery twigs. Fruilts are flat pods, somevhat narrowed between
seeds and slightly arcuate. Seedsare dark greenlsh brown.
Wood is differentiated in yellowish white sapewood snd reddish
brown heart wood.

80T REQUIREMENT

It is a hardy plant znd widely adepted to harren slopes,
and lands with poor soils. It can be seen growlng from coastal
sandy plains to river banks and small rocky hills and slopes.
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But the best resulis are obtained on deep sandy calcareous soils.
The tree is sensitive to sea water spray but tolerates acidity
and alkalinity to some extent. '

CLIMATTIC REQUIREMENT

) Acaciz saligna grows throughout the troplcal and warm
temperate regions of the world. It will grow under both dry and
moist conditions but it is famous for its drought tolerance.
The rainfall varies from 200 to 1,000 mm. Its best growth is
between temperatures ranging from 13°C to 30°C and it does not
stand frost.

ESTABLISHMENT

The usual method used for establishment of Saligna
is by growing seedlings in a nursery and later transplanting
in the field. It can also be established by direct sowing in
the cultivated land. The seeds need scarification tregtment
and it can be easily achieved by dipping in bolling water. The
seed 1s dipped in equal volume of boiling water removed from
the source of heat and allowsd to cool for 24 hours. Seedlings
are raised in polythene bags. In humid conditions plantation
of stumps may also be used. Bare xooted seedlings ave cut back
and their roots pruned before planting. Well grown 80 to 120
days old seedlings are planted in the Tield, when good rains
have been received. The spacing of planting vavies, but in
regular rows, a sSpacing of sbout 1 m x 2 m should be followed.
When inter-planted on grazing lands, low plant density is desir-
able.
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MANAGEMENT

This species is usually mansged as a2 coppice with a
5 ~ 10 years rotation. OCrazing and cutting should be avoided
till the plants are well established.

YIELD

When harvested for feed, branches with foliage should
be harvested not less than 50 cm. sbove ground. It should be
allowed to grow sufficiently before next harvest is taken. In
Mediterranean regions, in areas with 800 - 700 mm rainfall,

6 - 12 m® of growth per hectare/year has been reported.

SEED PRODUCTICN

Produces good quality of seed in large amounts. The
seeds are hand harvested when the pods are matured. There are
about 60,000 seeds per kilogramue, '

UTTLIZATION

In spite of its short 1ife span, it has been found
effective in reforestation of gullies and degraded hillsides
because of its ability to coppice and producing suckers. The
high Teed values of . leaves and pods make it valuable species
for feeding farm animals. The leaves, however, bave low palat-
ability. The wood is suitable for fire wood, fencing and paper.
Gum can also be collected Irom damaged baxk.



3.3.8 SESBANIA (Sesbania grandifiors)

PLANT DESCRIPTION

Sesbania is a fast
growing amall tree which is
native to many Asian countries.
But now it ls grown in most of
the tropical countries. In most
countries, Sesbania is commonly
seen grmving on dikes between
rice paddies, along road sides
and in back yard gradens. Ses-
bania grows upto asbout 10 m.
high with a diameter of about 30
can. It has rather stout branches
which are pubscent when young.
Its flowers are like butterfly
and very large upto 10 cm. long
with pink, red or creamy white
colour. The fruit is a pod,
long and cylinderical, contain-
ing about 50 seeds which ave
processed and eaten like soya-
bean. The bole is straight
and cylinderical and wood is
white and soft. The bark is ‘ el e e " ‘
light grey deeply furrowed snd | -
corklike in feature.

S80I, BEQUIREMENT

Sesbania grows on a irery wide range of soils inciuding
black poorly structured cia_y. Ite extrecrdinery nodirlation
helps restore fertility of thess soils. Seshania dres not tolerate
acidic soils.
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Seshania grows best in warm and humid envivonment and
it is sensitive to frost. It can grow upto about 1,500 m.
from ses level. Tt grows best when annuel rainfall exceeds
1,000 mm. with o short dry season.

ESTABLISHMENT

Sesbania can be established with either seeds or
cuttings or seedlings. It establishes very rapidly and
needs little maintenance., When planted with seed, the
land should be throughly cultivated. It can be planted
in rows, one to two meter apart on grazing landsor on soil
bounds. Spacing betwsen plants should be wider when grown
for wood production. The seed doss not need any treatment
before planting. Akout 10 ke/ha seed rate is suggested.
When planted with seedlings, they should be reised in nursery
for about six to eight weeks before planting in the field.
The fast growing seedlings should be topped off after about
four to six weeks prowth. This reduces shade on young
seedlings, reducss lodging and hardens the seedlings.

MANAGEMENT

Seshanis is ensy to manage. Because of its fast
growth weed competltion is minimom. It also Tixes
nitrogen which helps in improving soil fertility. VWhen
grown for forsge or green manure, the young branches are
harvested three to foir months after planting. Bul when
grown for weod, lopping of green foliage should be minimum.
Tt grows fast after hervesting, provided moisture is
not a Limiting faotor.
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Yield of foliage and wood varies according to growth
which depends of soil and climate. Wood yields of 20 to 25 m®
per hectare per vear are ccomon, three to four years after
planting. When grown for forage, its plant density is high
and it produces upto 50 tons of green material im six to eight
months period.

DISEASE AN PESTE

Sesbanis is #ery suceptible to nematodes. Damage by
birds and grasshoppers is also reported.

UTILIZATION
Sesbanis is useful for irariety of purposes:

1. TIts pods and lc.ves contain high amount of
protein and it makes excellent food for human
beings and for livestock;

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

3., It is excellent source for green mRIUYe;

4. It holds promise for reforestation and combines
wall in sgroforestry systems;

5. The bark yields clear gum and tanning agent.
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SESRANIA  (Seshania aculeata)

Plant Description

Sesbania aculeata or Sesbania bispinosa is a native of tropical and
subtropical areas of Imdien subecontinent but now it has spread to many
wountries in the tropics. It 1s & amual spreading leguminous shrub plant
but grows straight into a emall tree in crowded stands with slender stems
that may reach 7m tall. It is a fast growing and vigorously nodulating
plant and is particulsrly preferred for green mammring & soil improvement.

The plant has shallow root system and it is copicusly branched
with pirmate leaves. ILeaf rachis, 5-10 on long, usually more or less
pilose & rarely glabrous. Leaflets 9-20 pairs, uwpto 2.5 am long. In-
florescence, about as long as the leawves with yellow flowers. Pods,
long acuminate at the apex, transversely divided, upto 15cm long
glabrous, twisted.

Soil Requirement

It is well adopted to difficult soil conditions. It will
grow on saline and alkaline waste lands, wet and almost waterlogged
soils. However, best growth is obtained on heavier soils. Although
it has been growing on poorer soil in Fthiopia but its growth is rather
slow.

Climatic Reguirement

it i an extremely versatile plant and grows well in tropics
and subtropics. Even successful plantation trails have been reported in
temperate regions eg. in Italy. It has besn reported to grow from sea
level upto 1200m but in Ethicpia satisfactory growth has been observed
upto about 200(m elevation. Although it has shosm good drought tolerance
but best growth is obtained in high rainfall areas ranging from 350 to
1000mm or more in the tropics. Growth rate is slow inm low temperature

areas.
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Establishment

Sesbania can be easily established directly with seed and
no presowing treatment of seed is necdssary. It can be sown in
rows at the seed rate of Skg/ha on the grazing lands or on the soil
unds or between crops as allay cropping. If used for green wmamuring,
it is generally sown broadcast at the seed rate of about 40-60 kg/ha.
For successful establishment on degraded lands, wuwsery grown 2-3
months old seedlings can be planted with high rate of establishment,

Management

Sesbania does not need any special management except in some
cases one or two weedings may be required after plamting. Livestock
like sesbania very much & it should be saved from grazing till the
plants are big enough. For green mamuring, it should be harvested
in 10-12 weeks pericd. If utilized for animal feeding grown up

branches should be lopped to feed livestock, frequency of harvesting
however, will depend on its speed of regrowth.

Seed Production

Sesbania flowers within five to six months after plaenting and
it is a prolific seeder. As the pods shatter, matured pods arve harvestec
before they dry on the plant. From a well grown stand about 1500kg/ha
seed could be harvested armually. There are about 88000 seeds in one
kilograme. In order to collect more seeds/plant the plamt should be
topped off to force branching & greater flower production.

Ucilization

1) It is a useful multipurpose plant specles for revegetating
degraded lands.

2) The fresh & young foliage is high in protein content & it

s highly palatsble feed for cattle & sheep.

3) The green leaves make excellent source of green marure to
improve fertility of the poor soils. It could also be grown
on cultivated fellow lands to improve the soil & veduce the

fallow periods.
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4y The stems make useful fuel wood

5) The stems also provide fibre which is for making f_’lshmg
nets & gumy bags.

6) It is a potential source of pulp for paper products &
construction material.

7) Seeds contain water soluble gum which fetches good price.
8) The plant is used for wind breaks, live fencing, erosion
control, shade & cover crop & for suppressing noxious

weeds.
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