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FORAGE AND LEGUMES AS PROTEI N SUPPLEMENTS FOR PASTURE BASED SYSTEMS
by
F. A Mog

| NTRODUCTI ON

Maj or enphasis for pasture inprovenent in the tropics has been
pl aced on grass-|egunme pastures. The grass-|egunme approach in pasture
devel opnment is based on the know edge that tropical soils often |ack
nitrogen and on the general philosophy that the | egunme-Rhizobi um
synbi osis can provide a nore econom cal source of N The ability of
| egunes to fix nitrogen fromthe atnosphere, in association with the
Rhi zobi um bacteria, gives the plants a dual-role of providing an
inproved diet to growi ng animals and of increasing soil fertility
t hrough rel ease of nitrogen.

Legunes provide high-quality protein and energy, often critical
during the dry season when aninmals, feeding solely on grass, |ose nuch
of the weight they gained during the wet season. Pasture scientists in
the tropics had shown the potential and value of grass-I|egune pasture
and an increasing nunber of cattle raisers are appreciating it.

CHARACTERI STI CS OF TROPI CAL PASTURES

Most of the native pastures in the tropics are dom nated by
grasses |like Inperata, Theneda, Chrysopogon and Aristida which have a
short growi ng period or mature very quickly conpared to the tenperate
pasture species. Protein deficiency is very comon in tropical
grasses, particularly the native species (Hunphreys, 1972). Crude
protein of native pastures is usually below 3% particularly during
the dry season and, when crude protein levels fall below 7 to 8%
ani mal production would be imted by protein deficiency (Evans,
1968). In addition, nost of the grasslands in the tropics are found
in marginal areas with low fertility status and are i nvaded by non-
pal at abl e speci es which dom nate the area with increasing grazing
pressure.

The val ue of | egunmes in pasture

The nutritive value and digestibility of tropical |egunes is
hi gher than that of tropical grasses and the quality of herbage from
grasses rapidly declines with increasing maturity. |In contrast,
herbage fromthe | egunes renmai ns good t hroughout the grow ng period,
except for the fodder trees which becone woody as they nmature,
al t hough such a situation is easily overconme by regul ar | opping of the
pl ant s.
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In addition nost of the tropical |egunes are nore productive than
the grasses during the dry season, making them nore val uabl e as
sources of additional high quality feed during this period, thus
i ncreasing the year-round carrying capacity of pasture.

Lequnes in native pasture

A nunber of studies showi ng the value of tropical |egunes to
grazing ani mal s has been done in Australia and recently several
results have been reported from nunerous grazing trials conducted in
Thai | and, Mal aysia and the Philippines, wth nost of the studies done
on |iveweight gain of beef cattle. Mst of the studies however are on
beef production from | egune-based pastures invol ving Centrosenma
(Centrosema pubescens), Townsville Stylo (Styl osanthese humlis),
Siratro (Macroptilim atropurpureum, Schofield and Cook Stylo (S.
gui anensi ), Seca Stylo (S. scatia),, Verpuo Stylo (S. hamata) and
Ipil-ipil (Leucaena |eucocephal a).

Table 1 shows the summary of |ivewei ght gain data obtained from
various studies in the Philippines. The data indicated that aninmal
production from native pastures can be increased two- to four-fold by
i ncorporating suitable pasture | egunmes, particularly with the Styl os
which thrive well in dry acidic conditions. |n Mabate, |nperata
pastures overseeded with Centro or Stylo can easily support 1 ani nal
unit per hectare with nore or less 100 kg |ivewei ght gain per hectare
per year, while pure Inperata pasture stocked at 0.5 and 1.0 anina
unit per hectare produced only 22 to 25 kg LWG per year, coupled with
the animal loss in weight during the dry season.

Tabl e 2 shows beef production on inproved grass/|egune pastures
in the Philippines. Napier/Centro pasture fertilized wth 65-45-45
NPK produced 128-148 tons of fresh herbage per year in a study
conducted at ANSA farns. This pasture safely carried three animls
per hectare with beef production of 475 kg |ivewei ght gain per hectare
per year. Wth four animals, the pasture had 806 kg |ivewei ght gain
per hectare but ran out of grass for 37 days and corn-stover
suppl enmentati on was carried out.

Cowan (1986) summarised the |levels of m |k production that have
been obtained fromtropical pastures in Table 3. The grass and | egune
m xed pastures gave hi gher production per cow than nitrogen fertilized
grass pastures. However, they cannot carry as heavy stocking rates as
nitrogen fertilized grass and production per hectare is |ower.

Aver age production per cowis of the order of 10 to 12 kg/day for
Friesian cows, 7 to 9 kg/day for Jersey and 6 to 10 kg/day for
crossbred cattle. Production per hectare varies from2,600 to 8, 300
kg/year. Gass and | egune systens have produced up to 8,000 kg/ ha/yr,
but | oss of |egune was observed at high stocking rates (Cowan et al.
1975)
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Table 1. Live weight gains on Inperata and | nperatal/l egunme pasture.

Location/ Pasture St ocki ng ADG LWE hd LWH ha
ani mal rate (kQg) (kQg) (kQg)
(a.u./ha)
Masbat e | nper at a 0.5 0.12 43. 2 21.6
(cattle) | nper at a 1.0 0. 07 26. 6 26. 6
| nperatal/ Styl o 1.0 0. 32 116. 6 116. 6
| nperatal/ Centro 1.0 0. 25 91.8 91.8
Buki dnon | nper at a 1.0 0.21 77.4 77.4
(cattle) | nperatal/ Centro 1.0 0. 26 94.1 94.1
Bohol | nper at a- Theneda 0.5 0. 24 85.4 42.7
(Carabao) | nperata- Theneda 1.0 0. 22 78.9 78.9
| nper at a- Theneda/ 0.5 0. 35 127.0 63.0
Stylo
| nper at a- Theneda/ 1.0 0. 25 92.2 92.2
Stylo
Bohol | nper at a 0.75 0. 22 68.1 51.1
(Carabao) | nperatallLeucaena 1.5 0. 35 111.9 167.9
| nper at a/ Leucaena 2.0 0. 28 87.4 174.8

Tabl e 2. Livewei ght gain production on inproved grass/|egune pastures.

Locati on Past ure Fertilizer Stock- ADG LW hd LWH ha
rate i ng kg kg kg
(kg/ hal yr rate
N- P- K) (au/ ha)
Buki dnon Para grass 0-50-0 2.0 0.423 155.9 311.8
/Centro
Para grass 0-50-0 2.0 0.419 150.9 305. 8
/Centro
ANSA Farm Napi er/ 65- 45- 45 2.0 0.428 156.5 313.0
(Sout h Centro
Cot abat o) Napi er/ 65- 45- 45 3.0 0.431 158.0 474.0
Centro
Bohol Qui nea/ 24-24-24 2.0 0.240 86.4 172.8
Cook Stylo
Qui nea/ 24-24-24 2.5 0.280 100.8 252.0
Cook Stylo
Qui nea/ 24-24-24 3.0 0.220 79.2 237.6

Cook Stylo
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Table 3. A Summary of m |k production per cow and per hectare from
cows grazing tropical pastures.

Br eed St ocki ng MIk yield MIk yield
rate (kg/ cow day) (kg/hal/yr)
(cows/ ha)
Uni npr oved Jersey 1.1 6.8 2660
past ures Guer nsey 1.5 6.9 2670
Jersey/Criollo 1.0 6.9 2660
Fri esi an/ Zebu 1.5 6.9 2760
| mpr oved Jersey 1.0 8.5 -
grass-| egune CQuernsey 1.8 9.3 4700
past ur es Fri esi an 1.6 12. 4 5350
Fri esi an/ Zebu 1.7 7.3 3720
A F. S 1.6 8.0 3840
| mpr oved Jersey 2.5 6.8 5250
nitrogen Guer nsey 2.5 7.8 5350
fertilized Fri esi an 2.5 11.0 8250
past ures Fri esi an/ Zebu 2.2 8.7 5200
Jersey/Criollo 2.6 6.7 4100
A F. S 2.5 7.0 4800

TREE LEGUMES

Shrub and tree | egunes are a good source of protein and have been
gai ning inmportance for |ivestock production in S.E Asia and ot her
tropical countries. Fodder tree |egunmes have several attributes that
make their potential use in the tropics very high. The |egunes have
deep root system and can w thstand drought and often serve as the main
source of forage during the dry season. Sone of the tree | egunes are
mul ti pl e purpose plants and are often grown for fuel wood, tinber,
pol es and even a source of food, in addition to fodder. Tree |egunes,
once established, are easier to maintain in association with tropical
grass conpared to conventional creeping | egunes and they can be grown
as an upper story on land used for growing crops at |ower |evels.

Sone of the |l egunes with known use and potential as a source of
fodder are species belonging to the genera of Al bizzia, Callandra,
diricidia, Mnosa, Leucaena, Samanea and Acacia. Anong the |egunes,
Leucaena | eucocephela is nost well studied while the value of
diricidia maculata is now being recognised, along wth other species
as a source of fodder.
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In the Philippines, Ipil-ipil or Leucaena is the nost popul ar
| egune and has been given a great deal of attention since the early
seventies, with people in the livestock sector |ooking at it al nost on
a 'cure-all' for the grow ng animal industry. This bias worked
agai nst the sector because, in 1985, Leucaena was infested by a
"junmping lice' or psyllid (Heteropsylla cubana) and we were not
prepared with an alternative species. Currently, the infestation is
still around but not as destructive as in 1985-1987 when the intensive
cattle-fattening, small holder farns were badly affected, forcing them
to reduce ani mal hol dings or stopped operations.

The infestation also affected the feed mlling industry which
utilized Leucaena as a source of xanthophyll and carotene in m xed
feeds. Likewse, it also affected the small hol der farmer who grew,
harvested and sold the |l eaves to the feed nerchants and feedm || s.

Smal | hol der dairy farners raising Sahiwal-Hol stein Friesian feed

their animals with 5 to 19 kg fresh Ipil-ipil |leaves in conbination
with fresh grass fodder and obtain 4 to 7 kg m |k per cow per day.
Ipil-ipil is planted in hedges around the hone-lots and farm ots, and

in evenly spaced rows (1Imto 2m under coconuts.

Li yanage and Jayasundera (1988) reported that several trials
conducted by the Coconut Research Institute in Sri-Lanka have
denonstrated the value of Giricidia as an aninmal feed. diricidia
| oppings mxed with Brachiaria mlliforms in 50-50 ratio and fed to
crossbred heifers resulted in an average |live weight gain of 700
g/ head/ day. |In another trial, a mxture of Giricidia and Leucaena
was planted alternately 1.5 mapart along the fence in a pasture/
cattl e/ coconut integrated system and produced nore than 2 MI/ ha/year
of fresh green matter. This, when fed to heifers at the rate of 6 kg
along with a pasture during the dry season, produced average |ive
wei gh gains of 300 g/ head/day. Freshly chopped Qiricidia |leaves can
al so reduce the duration of urea-treated straw from21 to |less than 6
days.

diricidia |l eaves are succulent but may not be very pal atable to
animal s when first introduced. However, l|ivestock freely eat when
t hey becone accustoned to the taste. Table 4 shows that diricidia,
when fed with Siguaue (Brachiaria brizantha) grass fromO to 100% for
one nonth to Jersey mlch cows, had no adverse effect on their health
or mlk production and was very pal atabl e (Chadhokar and Lecanwasam
1982). However, tainting of mlk when Giricidia is fed above 50%
suppl ement ati on | evel has been reported but this nay be avoided if
feeding of this material is stopped a few hours before m | king.
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Tabl e 4. Effect of Airicidia maculata in a m xture with Brachiari a
brizantha on mlk yield and its conposition

$33333333333333333333333333333333333333311111133333333333333))))))))))Q

Tr eat ment Average M1k Yield Average M|k Conposition
(l'itres/cow day) (Per cent age)
$33313331333133313333331331333133133113331331133113313311))11)1)))))))))Q
Per cent age Fat Sol i ds
Giricidia Pre-exptl. Expt| . Pre-exptl. Expt| . not - f at
$33313331331133313313331331333133133113331331133113313311))11)1)))))))))Q
0 5.5 5.8 4.8 4.7 8.3
25 5.2 5.8 5.2 5.1 8.6
50 6.5 5.7 5.7 5.8 8.8
75 3.8 4.6 5.1 5.3 8.4
100 6.7 7.6 5.3 5.8 8.6
$33333331333133313333331331333133133113331331133113313311))11)11))))))))Q

SUMVARY AND CONCLUSI ONS

Vine and tree | egunes are very val uabl e conponents in |ivestock
feeding systens in the tropics. Increasing population trends indicate
that nore of the grassland areas will be diverted to crop production

and will limt the use of pasture |egunes to margi nal areas where crop
production is economcally less or not feasible. Smallhol der
i vestock production will increase in proportion and fodder trees wll

be socially and econom cally viable.
Li vest ock research and devel opnent programmes shoul d focus on

utilisation of tree | egunmes relevant to existing farm ng systens in
smal | hol der farnms in the tropics.
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