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Abstract 

The tender shoots and leaves of leucaena (Leucaena leucocephala) are high in protein and other 
nutrients but they also contain the amino acid mimosine which can be toxic to livestock if used 
inappropriately. Feeding experiments using Icucaena showed that 5% leucaena leaf meal could be 
used in the feed ration for chickens and 10% for pigs, but there was no advantage and a suggestion 
of slightly reduced liveweight gains and toxicity in chickens. Feeding 30% tender shoots and 
leaves in fresh forage to cattle increased liveweight gains by 32%. 

LEUCAENA (Leucaena leucocephala) is a valuable, 
high quality fodder tree for the tropics. It is capable 
of producing high yields and in Taiwan it produces 
2500-4000 kg/ha dry matter of tender shoots and 
leaves each year. Leucaena leaf contains 55% total 
digestible nutrients (TON), 2.42 Mcal/kg of digest
ible energy (DE), and 1.98 Mcal/kg of metabolisable 
energy. 

However, leucaena does contain the non-protein 
amino acid mimosine and if fed in excess, particu
larly to monogastric animals, adverse effects and 
even death in serious cases can occur. It is therefore 
very important to have a good understanding of safe 
feeding rates. In this context, livestock feeding 
experiments with leucaena were conducted at 
Production Team #10, Experimental Farm, Chinese 
Academy of Tropical Agricultural Sciences 
(CATAS) during the period ]994 to 1997. Prelimi
nary results are given in this paper. 

1. Chicken Feeding Experiments with 
Leucaena Meal 

Materials and methods 
Four experiments were conducted over the 
following periods: April 27 to August 11, 1994; 
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November 3] to December 20, 1994; September] 4 
to October 14, ]995; and January 23 to February 
31, ]996. Treatments and ration formulae are given 
in Table 1. 

The chicken breeds used for the experiments were 
Xingbuluo, Hongbuluo and Fujian for Experiments 
1,2 and 3 and 4 respectively . 

Nutrient analysis of the leucaena meal used in the 
experiments is presented in Table 2 in comparison 
with alfalfa. 

The chickens were housed in cages in all four 
experiments where they ate and drank freely under 
natural sunlight. All birds were drenched for ascarid 
and innoculated with Xinchengfang vaccine during 
the pre-experiment period. 

Results 
There was a suggestion of slightly lower weight 
gains in treatments containing Ieucaena compared 
to the controls (Table 3). Higher levels of leu
caena feeding would be necessary to confirm 
this result. 

Observations indicated that chickens fed rations 
containing 5% or 6.2% leucaena showed some rough 
feathers, feather shedding and/or pecking in some 
birds. 

Dissection of birds at the end of the experiment 
showed a darker, yellow skin and flesh, a larger gall 
bladder and spleen and harder liver in birds fed 
leucaena. However, no birds died in any of the four 
experiments. 



Table 1. Chicken feed ration treatment and formulae. 

Experimentrrreatments Maize Cassava Rough Wheat Peanut Sesame Fish Rice L..eucaena ME Crude 
(%) (%) rice bran cake cake meal Bran (%) (Meal! protein 

(%) (%) (%) (%) (%) (%) kg) (%) 

Experiment I Control 60 10 20 7 2.83 18.1 
3.8% treat. 55.8 10 5 17 7 3.8 2.76 17.3 
5% treat. 55.4 9.3 5 17 7 5 2.74 17.3 

6.2% treat. 53.5 10 5 17 7 6.2 2.70 17.6 

Experiment 2 Control 56 10 20 12 2.82 21.8 
3% treat. 53 3 10 20 12 3 2.72 21.5 
6% treat. 53 10 18 12 6 2.64 21.4 

Experiment 3 Control 58.5 20 15 5 3.10 15.6 
4.8% treat 5 kg of Leucaena per 100 kg of control feed 3.03 16.0 
6.5 % treat. 7 kg of L..eucaena per 100 kg of control feed 3.02 16.1 

Experiment 4 Phase 1 Clrl 39 23 6 11 12 6 3 2.85 18.3 
5% 39 23 I 11 12 6 3 5 2.79 18.7 

Phase 2 Clrl 38 30 5 11 10 6 2.87 17.3 
5% 38 30 11 10 6 5 2.84 17.7 

Table 2. Nutrient composition (%) of Leucaella leucocephala . 

Crude Crude Crude Crude Extract Ca P Mimosine 
protein fat fibre ash without N 

Leucaena 26.7 5.1 11.40 6.25 50.56 0.8 0.21 5.88 
Alfalfa meal 22.5 1.3 28.3 9 .0 27.1 1.26 0 .25 

• Source: Pig and Chicken Feed Component and Nutritional Value, compiled by China Society for Study of Animal Nutri
tion and Animal Husbandry Institute, Chinese Academy of Agricultural Sciences. 

Table 3. Chicken weight gain (g). 

Weight gain (g) Feed consumed (g) Feed/Conversion 
ratio 

Experiment 1 Control 880 
3.8% treat. 675 
5% treat. 843 
6.2% treat. 801 

Experiment 2 Control 475 1970 4.2 
3% treat. 511 1933 3 .8 
6% treat. 440 1910 4.4 

Experiment 3 Control 425 1633 3 .8 
4.8% treat. 411 1605 3.9 
6.5% treat. 381 1590 4.2 

Experiment 4 Phase 1 Control 427 3.1 
5% treat. 405 

Phase 2 Control 296 3.6 
5% treat. 299 3.6 
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2. Pig Feeding Experiment with Leucaena 
Leaf Meal 

Materia ls and methods 
Two experi ments were undertaken between July 7 
and October 8, 1996, and April 14 and November 12, 
1997. Treatments and ration fo rmu lae are given in 
Table 4. 

All pigs were the F1 generation of Subai x Lingao 
breeds. They were 75 days-old for Experi ment 1 and 
about 90 days-old fo r Experiment 2. 

They were all injected against sw ine pest, dia
mond disease and lu ng plague and drenc hed for 
ascarid in the pre-experim cnt period. 

Results 
There was no sign ificant effects of trea tment on 
weight gai n of pigs in ei ther experiment (Table 5). 

3. Cattle Feeding Experiment with Fresh 
Leucaena Forage 

Materials and methods 
T he experiment was conducted from August 11 to 
November 11, 1997 at the Productio n Team #10, 
Experimental Fa rm, CATAS. 

Table 4. Pig feed ration trea tment and fo rmu lae. 

There were two treatments, fres h grass fo rage 
alone or fresh grass plus 30% fresh leucaena leaf. 

Local one-year-old cattle were used fo r the ex per
iment w ith one bull and one cow in each treatment. 

Results 
Incl us ion of 30% leucaena forage in the diet 
increased livewe ight gain fro m 430 g/head/day to 
569 g/head/day . T here were no adverse effects of the 
leucaena on the ca tt le duri ng this period . 

Discussion 
There was no change in liveweight ga in with up to 
5% leucaena incl uded in the diet of chickens. At 
higher levels, toxici ty sy mptoms appea red and there 
was a suggestion of reduced li veweight ga in. There 
was no cha nge in liveweight gai n of pigs fed up to 
10% leucaena in the d iet. Leucaena fed as 30% of 
diet increased li veweight gain of cattle. 

The re woul d appear to be no value in including 
leucaena in the d iet of chickens. There may be a 
mall benefit in feed ing leucaena to pigs and there 

was a defi nite advantage w hen it was fed to catt le. 
Pelletisat ion or flavo uring of leucaena feed may 

improve its pal atab ility and red uce feed waste. 

Maize Cassava Rough Wheat Pean ut Fish Rice Le ucaena ME Crude 
(%) (%) ri ce bran cake meal bran (%) (Mcal/kg) protein 

(%) (%) (%) (%) (%) (%) 

Experiment 1 Control 11 33 13 5 19 4 15 2.95 15.8 
5% treal. 11 33 13 5 19 4 10 5 2.96 16.8 
10% treal. 11 33 13 5 19 4 5 10 2.96 17.9 
15% treal. 11 33 13 5 19 4 15 2.97 18.9 

Ex periment 2 Control 50 5 5 25 5 10 2.85 18.3 
5% treal. 50 5 5 25 5 5 2.79 18.7 

Table 5. Pig weight ga in (kg). 

Weight gain Feed consumed Feed/pork rat io 

Experiment 1 Cont rol 165 6 19 3 .8 
5 % trea l. 16 1 600 :U 
10% trea l. 166 603 3 .6 
15% trea l. 162 600 3 .7 

Experiment 2 Cont ro l 4 18 154 3 .7 
5 % treal. 422 153 3.6 
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Supplementation of dairy cows 

Milk Production from Ruzi mixed with Leucaena, Ruzi 
Alone and Ruzi Supplemented with Lablab purpureus 

S. Thdsri1, S. Prasanpanich2 and S. Swasdiphanich1 

Abstract 

Three groups of da iry cattle (n=8/group) were compared under different grazi ng managements, 
viz., stri p-grazed on pure ruzi grass (Brachiaria ruziziell sis), strip-grazed on a TU zi/leucaena 
pasture or strip-grazed on pure TU zi in the morn ing and on lab lab (Lablab purpureus) in the 
aftern oon. The ani mals that received the leucaena or labl ab in combi nation with the grass produced 
higher daily mil k yie lds (14.4 and 13.6 kg/cow) and fa t percentages (4 .5% and 4.2%) than those on 
pure grass alone (11.9 kg/cow for milk yield and 4.0% for fat). T hi s advantage is likely to be due 
to the greater crude protein levels in the legume/grass mix compared with that of pure grass alone. 
It is concluded that growing tree legumes wi th grass or sowing of pure herbaceous legumes can be 
recommended as pasture for dairy cattle in Thailand. 

GRASS/LEGUME pastures are no t widely used to 
reduce the cost of mil k production in Thail and due to 
the d ifficulty of ma inta in ing legumes in mi xtures 
wi th grasses. In o rder to overcome this problem, the 
use of tree legumes such as leucaena (Lellcaena 
/eucocephll/ll) ins tead of he rbaceo us legumes is of 
practica l sign ificance. Sowi ng of pure legume in a 
small area and using th is fo r special purposes has 
also been recommended by Wongsuwan and W atki n 
(1990). This pape r reports a grazing tria l in whic h 
milk production from ruzi grass (Brachiaria ruzi
ziensis) mi xed with leucaena and ruz i supplemented 
w ith lablab (Lab/ab purpureus) w ere compared to 
ruzi grass alo ne . 

Materials and Methods 
T he exper iment was conducted at the Dairy Promo
tion and O rgani sat ion o f Thailand, located at 
Muak lek, Saraburi, 150 km no rtheast of Bangkok. 
T he soil is a clay loam o f moderate fertility w ith 
pH 6.5. C limatic co nditio ns at the experimental site 
are mo nsoonal w ith the ra iny seaso n extending fro m 
May to Octobe r w ith peak precipi tation in Se pte mber 
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and averag ing 1012 mm annua lly . From November 
to April , the weathe r is rela ti vely dry. Mean 
maximum and mi nimum temperatures a re 34.1 °C 
and I S.7 °C res pecti vel y, w ith a relati ve humidity 
averaging 77%. The expe rime nt was carried o ut fo r 
14 weeks commenc ing o n 7 June and term ina ting on 
14 September 1995. A pre-experimental pe riod of 
o ne week was a ll owed fo r the an imals to adjust. 

The expe rimental area was subdi vided into s ix 
paddocks rang ing in a rea from 0.SO-D.96 ha . Two 
paddocks were used fo r each treatment. All paddocks 
were pl oug hed and c ultivated to produce a fin e and 
fi rm seedbed befo re sowing on 10 J uly 1994. A basal 
fe rtili ser (15N-15P-15K) was appl ied befo re sowi ng 
at the rate of 200 kg/ha. Fo r the m ixed pastures treat
ment (Ruzi/l eucaena), leucaena was p lanted in rows 
(100 x 50 cm) on 15 July 1994 with approximate ly 
20000 plants pe r hectare and ruzi g rass was g row n 
between the rows o f leucaena by drilling the seeds at 
the rate of 12 kg/ha. For the pure ruzi grass a lone, 
seeds we re drill ed in rows (50 cm between rows) 
us ing a seeding ra te of 24 kg/ha. 

Lab/ab purpureus was sown o n March 15, 1995 in 
rows (50 x 25 c m) at approx imately SO 000 pl ants/ha 
fo r the suppl e me nta ry trea tment. 

All paddocks, e xcept the Lab/ab purpureus were 
cut to 15 cm fo r ruz i grass and 25 c m fo r le ucaena o n 
28 April 1995 and fertil ser (15N-15P-15K) was 
applied a t the rate of 200 kg/ha. 



Twenty-four European crossbred cows in their 
first-to-third lactation and their first and second 
months of lactation period were selected. They were 
balanced for these factors and also the previous milk 
yield across the three treatments, viz.: 

1. Strip-grazed on pure ruzi grass alone for 
24 hours daily, apart from twice-daily milking. 

2. Strip-grazed on a ruzi/leucaena mixed pastures 
for 24 hours daily as in group 1. 

3. Strip-grazed on pure ruzi grass from 
1.00 pm-5 .oo am and strip-grazed on pure 
Lab/ab purpureus from 5.00 am-LOO pm. 

Rotational grazing was adopted, with an average 
grazing interval of 25-30 days such that there were 
three grazing cycles in the 98 days of the trial. 
Pasture was grazed down to 15-25 cm above ground. 
All cows were also fed with concentrate (14% ep) 
according to their individual milk production daily, 
at the rate of 1 kg per 3 kg of milk per day. Pasture 
production and chemical compositions were 
measured before and after grazing by using nine 
quadrats (100 x 100 cm) in each treatment. Pasture 
intake was calculated as the difference between 
pasture dry matter on offer at the beginning and end 
of each grazing period. 

Results 

Animal production 
Animals grazing ruzi and supplemented with lablab 
achieved the highest average daily milk yield of 14.4 
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Figure 1. Milk production over 13 weeks at 4% fat. 

kg/cow, when compared to 13.6 and 11.9 kg/cow in 
the leucaena/ruzi mixed and pure ruzi pasture respec
tively (Table 1). 

Milk production from the supplemented and 
mixed pasture treatments remained relatively high 
throughout the experimental period compared with 
the pure grass alone (Figure 1). Milk fat percentage 
showed a noticeable increase in the legume added 
treatments (2 and 3) compared with the ruzi grass 
only treatment. 

At the end of the experiment, the cows grazing ruzi 
grass alone, grazing ruzi mixed with leucaena and 
supplemented with lablab showed weight gains of 99, 
66 and 209 gm/head/day respectively (Table 1). 

Pasture production and protein content 
During the first cycle of grazing, all pasture treat
ments had 35-50 days regrowth (Table 2) but in the 
second and third grazing cycles the grazing interval 
was reduced to 25-30 days. As a result, the amount 
of pasture on offer was greater in the first cycle but 
with a lower crude protein content, compared with 
the lower pasture yield but much higher protein 
content in the later grazing cycles. 

However, the pure ruzi grass alone was still 
noticeably superior in dry matter on offer to the rest. 
All legume yields in the mixed and supplemented 
treatments declined following the second and the 
third cycles of grazing, but maintained a consistently 
high crude protein percentage compared to that of 
the ruzi grass. 

-+- Ruzi grass only 

___ Ruzi mixed with Leucaena leucocephala 

-+- Ruzi supplemented with Lab/ab purpureus 

8 9 10 11 12 13 

Week 
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Table 1. Effect of pasture management on dry matter on offer, on milk production (kg/head/day) and milk fat (%) over 
13 weeks. 

Treatment Milk production Milk fat (%) Pasture dry matter L.W.G. 
(adjusted to 4% fat) intake (kg/head/day) (g/head/day) 

1. Ruzi grass alone 11.9 b 4.0 b 8.2 98.9 a 

2. Ruzilleucaena mix 13.6 ab 4.2 ab 10.8 65 .9 a 

3. Ruzi in the morning, 14.4 a 4.5 a 11.2 208.8 a 
lablab in the afternoon 

Table 2. Pasture on offer before grazing of each grazing cycle (kg/ha) and their protein content. 

Treatment Grass Legume Total 

OM %CP OM % CP 

Tl' 3056 6.40 3056 
Cycle I T2 1831 5.90 688 25.6 2519 

T3 1538 6.30 438 23.4 1976 

Tl 2463 12.25 2463 
Cycle 2 T2 1156 12.38 356 27.4 1512 

T3 1088 12.64 744 24.9 1832 

T l 2006 12.73 2006 
Cycle 3 T2 1100 11.51 175 23.4 1275 

T3 969 12.93 375 25.5 1344 

, TI Ruzi grass alone; T2 Ruzi mixed with Leucaena; T3 Ruzi supplemented with Lablab. 

Dry matter intake of the cows grazing ruzi grass 
alone, grazing mixed leucaena and grazing ruzi 
and supplemented with lablab were 8.2, 10.8 and 
] 1.2 kg/head/day respectively (Table 1). 

Discussion 
The results of this experiment indicate the impor
tance of forage legume inclusions in pastures for 
dairy cattle production . The animals receiving the 
legumes through supplementation or mixed with the 
grass showed higher milk yield and fat levels than 
that of the pure grass alone. 

This advantage was possibly due to the higher 
crude protein levels (Table 2) and higher forage 
intake (Table 1) compared with grass alone, as 
reported by Stobbs (1975) and Muinga et al. (1995). 
Similar results have been reported by Abdulrazak et 
al. (1996) in that supplementation with leucaena 
increased the total DM intake linearly without 
depressing the intake of napier grass. 

The superior milking performance due to legume 
inclusion was particularly evident during the first 
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four weeks of the experiment, probably due to the 
poor quality of the ruzi grass in that period. There
fore, the legume added through the mixed grass/ 
legume or as a supplementary feed, is essential to the 
maintenance of elevated milk yields. 

The results of this study also showed that sowing 
of pure legumes and feeding daily by grazing or cut
ting in order to provide the cow with high protein 
forage can be ·achieved without difficulty. This 
system also allows the farmer to add more urea and 
other fertiliser to the pure grass without any problem 
of suppression of the legume which commonly occurs 
in mixed grass/legume pastures (Whiteman 1980). 

As a result, the supplementary system can achieve 
higher mi lk yield and fat percentage than conven
tional herbaceous mixed grass/legume systems. 
However, the use of a tree legume, such as leucaena, 
is of particular interest as it can better withstand 
grazing pressure and compete well with the grass. 
From observations, there appeared to be no death of 
leucaena plants as compared with the severe death of 
Stylosamhes hamata plants reported by Wongsuwan 
and Watkin (1990). 



All treatments declined in milk yield especially 
under the pure ruzi grass treatments during the last 
three weeks of the experiment, due probably to the 
reduction in legume yield and hence forage quality 
of the legume-based treatments and due to the com
mencement of the reproductive phase in the grass
only treatmen t. The animals may have also reached 
the physiological stage of mid-lactation period 
(Bryant and T rigg, 1982). 
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Comparison of Leucaena leucocephala and other Tree 
Fodders as Supplements for Lactating Dairy Cows 

B. v. Maasdorpl and B.H. Dzowela2 

Abstract 

Two trials are summarised in which the forage value of four browse species was evaluated as 
dried conserved dry season feed for dairy ing, either as an improved source of forage, or as a 
cheaper source of homegrown protein substituting for cottonseed mea l. Cows were on a basic diet 
of maize silage and maize grain, plus/m inus cottonseed mea l. In one trial , 1.5 kg of sundried 
Acacia bolivial/a, Callial/dra calothyrslI s or Lellcael/a lell cocephala repl aced an equal mass of 
poor qual ity grass hay, and in the other about 5 kg sundried Acacia allgllstissima, Cajanlls cajall, 
C. calothyrslIs or Lell caena lellcocephala was substituted for 3.3 kg cottonseed meal 
isonitrogenously. A ll trial forages were fed together with 2-3 g/kg polyethylcne glycol (PEG) or 
Browse Plus (a commercial PEG-containing digesti ve modifier). Milk yields (kg/cow/d) in the f irst 
trial were: grass hay 11 .36, Lellcael/o lellcocephala 13.19, A. bolivialla 11.94 and C. calothyrslI s 
11.14 (P<O.OOI ); and in the second trial: cottonsecd meal 15.57, Lellcael/a lellcocephala 14.36 , 
C. cajall 12.79, A. allgll stissima 11.56 and C. calothyrslIS 8.57 (P<O.OI). Tree fodder pol yphenol ic 
characteri sti cs were assessed in the first trial. Indications were that, despite the forages being fed 
together with PEG, anti-nutritional factors related to polyphcnolic characteristics were still 
operative, particularl y with A. allgustissima/A. bolivial/a and C. ca!othyrsus. The potential for use 
of C. calothyrsus conserved as hay for dry season feed for dairying would appear to be limited and 
A. bolivialla onl y modcrate, whereas Lellcoel/a lell cocephala and C. cajal/ have good potential for 
this purpose with respect to forage va lue. 

FEED supply is a maj or limi t ing factor for small ho lder 
dai ry prod ucti on in Zi mbabw e, pa rti cularly during the 
dry season. Fodder trees are seen as a cheaper source 
of protein than da iry concentrates and several intro
duced spec ies have proved reasonably wel l adapted. 
However, many browse species have high levels o f 
polypheno lic compounds, incl uding condensed 
tannins (proa nthocyanidins - PAs) , w hich can have 
negative effects on protein availab ility , pa latab ility 
and digestibility (Woodward and Reed 1989). It is 
therefore essential to conduct feeding trials fo r 
accura te nutriti onal evaluation of tree fodders. 

T wo stud ies w ere undertaken to evaluate th e 
forage va lue of four species w hen used to supple
ment dairy diets, either as an improved source o f 
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forage ( M aasdo rp et aI., in press), o r as a home
grown substitute pro tein source (Dzow ela et aI., in 
press). The forage w as cu t at the end of the growing 
season and sun dried, a pract ice suggested by 
D zowela et al. (1 995) to avo id dry season leaf loss 
due to moisture stress and frost. 

Materials and Methods 

Trial 1: As improved forage 
Fodder of Acacia boliviana (progeny of CPI 40 175), 
Cal/ialldra ca/olliyrslls (OFI 9189) and Leucaella 
lellcoceplwla cv . C unningham was used to repl ace, 
and compare with, 1.5 kg of poor quality roughage 
(R hodes grass hay, Ch/oris gayana), given to 
Holstein-Fri es ian cows on a basic diet o f maize sil age 
(30 kg) , cottonseed cake (2 kg) , crushed ma ize (8 kg), 
wi th access to ad libitum grass hay after 12 noon. 

The tri al fo rages w ere all m ixed with 5 g o f B rowse 
Plus, a d igest ive modifier contain ing pO lycthyl ene 
g lyco l (PEG), and fcd mid-morning. There were three 



cows in each feeding group. Milk yield was recorded 
for two weeks folluyv ing a 2-week adaptation period 
and using the 7-day pre-trial milk yield as a covariate. 
Forages underwent proximate analysis and were 
assessed for polyphenolic characteristics. 

Trial 2: As a substitute for cottoDseed meal 

The species evaluated were A. angllslissima, 
C. cajan, C. calothyrsus and Leucaena lellCo
cephala . Friesian cows were fed maize silage 
(22 kg), mai ze meal (5 kg on average), and either 
3.3 kg cottonseed meal or 5 kg (on average) tree 
fodder (amounts of maize meal and tree fodder 
adjusted so as to feed 10 kg of an approximately 
isoni trogenous mixture). 

The cows were also dosed da ily with 20 g PEG 
and had access to Star grass (Cynodon nlemJllensis) 
pasture. T he experiment was conducted as a 
balanced lat in square with groups of four cows, with 
2-week adjustment and one week true response 
pe riods. 

Pre-treatm ent average milk yi eld was used as a 
covariate for milk yield. Tree fodder crude protein 
(CP) content and in vitro organic matter (OM) 
digestibility (Tilly and Terry 1963) were determined. 

Results and Discussion 
Practically all of the test fodder was consumed. 
Browse Plus/PEG at the rate of about 2-3 g/kg 
fodder was therefore adeq uate to ensure good intake 
of these dried tanniferous forages. 

Mi lk yields, OM digestibility and polyphenolic 
characteri stics are presented in Tables 1 and 2. 

Considering both trial s, milk y ield response was 
highest for Lellcaena lellcocepliala , intermediate for 
the Acacia species, and lowest or nil for C. calo
thyrslls. Milk yield of cows suppl emented with 
Lellcaena lellcocephala was not significantly 
different (NSO) from that of cows fed cottonseed 
mea l, tho ugh it did result in a lower fat corrected 
milk (FCM) yi eld (P<0.05). The response to C. cajan 
as a cottonseed mea l substitut e was NSO from tha t 

Table 1. Tree fodde rs used as a substitute fo r grass hay : milk yield and forage in vitro organic matter digestibilty and 
polyphenolic characteri stics. 

Acacia boliviallG Ca/lialldra Leucaella Grass hay 
calothyrsus leueocephala 

Milk yield 11.94b 11.14c 13.1 9a 11 .36c 
(kg/cow/day) 
OM digestibi li ty (g/kg) 572c 509d 8793 624b 
Soluble phenolics (g/kg OM) 189.2b 232.4a 160.0c 6.99d 
Soluble PAs 113.5a 69.5b 63.5b 0.48b 
(AU550 nm/g OM NOF) 
Insoluble PAs 24.77b 29.20a 17.38c 0.37d 
(AU550nm/g OM) 
Polyphenolic PPC 697a 557b 339c nd 
(mm2/g OM) 

Means in the same row followed by different letters are significantly different (P ,,0.05). O M - organ ic matter; PAs -
proanthocyanid ins; PPC - protein precipitating capacity; AU - absorbance units at 550nm; nd - not determined. 
Source : Maasdorp et al. (in press). . 

Table 2. Tree fodde rs used as a replacement for coli on seed meal: milk yield and forage in vitro organic matter (OM) 
digestibility. 

Cottonseed meal Acacia Cajanus Ca/lialldra Leucaena 
angustissima cajall ealothyrsus leucocephala 

Milk yield 15.57a 11.56bc 12.79ab 8.57c 14.36ab 
(kg/cow/d) 
Fat corrected milk yield 14.55a 9.93b 10.48b 6.89c 11.34b 
(kg/cow/d) 
OM digestibility 341 443 334 455 
(g/kg) 

Milk yield mea ns followed by different letters are significantly di ffe rent (P,,0.05). Source : Ozowela et al. (in press). 
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of Leucaena lellcocephala. OM digestibility was also 
similar. C. calothyrslIs was of no benefit as a 
replacement for grass hay and depressed milk yield 
by 45% and FCM by 53% when substituted for 
cotton seed meal isonitrogenously. 

In these trials, milk yield responses to Leucaena 
leucocephala and C. cajan were substantial, viz. 
1.86 kg from 1.5 kg sundried Lellcaena lellcocephala 
instead of grass hay, and yield reductions NS when 
substituted isonitrogenously for 3.3 kg coltonseed 
meal. This supports the view of Muinga (1993) and 
Muinga et al. (1995) that favourable mil k yield 
responses depend on the presence of adequate 
dietary energy. 

The OM digestibility differences between the tree 
forages were not related to crude protein, neutral 
detergent fibre or acid detergent fibre, as A. boliv
iana and C. calothyrsus were not inferior with 
respect to these parameters. In these mature tree 
fodders (without PEG) soluble polyphenolic content 
and insoluble PA content (trial 1) were strongly 
negatively associated with both OM digestibility and 
milk yield. Polyphenolic PPC was also negatively 
related to these parameters. This would indicate that, 
despite the forages being fed together with PEG, 
anti-nutritional factors related to polyphenolic char
acteristics were still operative, particularly with 
A. allgllstissima/A. bolivialla and C. calothyrsus. 

The poor responses to dried C. calothyrslls in 
these trials contrast with positive results reported for 
the feeding of fresh C. calothyrsus foliage (Paterson 
et al. 1996; Pal mer et al. ] 995). Drying of C. calo
thyrslls and some other tanniferous tree forages has 
been associated with decreased intake and digesti
bility (Palmer and Schlink 1992) and decreased sol
uble tannin content (Ahn et al. ] 989). This is thought 
to be related to increased tannin polymerisation and 
binding with proteins and cell wall carbohydrates 
(Reed 1986). 

Conclusion 
Sun dried Leucaella leucocephala and C. cajall, fed 
together wi th 2-3 g PEG!Browse Plus per kg and 
with adequate dietary energy, have good potential 
for dry season feeding of dairy cows, providing an 
improved source of forage and homegrown substi
tute for expensive dairy concentrates. A. allgustis
sima/A. boliviana would appear to be of intermediate 
forage value for th is purpose. 

By contrast, the potential use of C. calothyrslts as 
a dried conserved dry season high protein feed for 
dairying is limited, apparently related to its high 
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polyphenolic content. Further feeding trials are 
required to determine rate responses and to establish 
and quantify sygnergistic effects between these more 
promising tree fodders and affordable amounts of 
cottonseed meal. 
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Supplementation of pigs and chickens 

U se of Leucaena in Feeding Pigs 

P. Argentil and F. Espinoza1 

A bstract 

When leucaena leaf meal (LFM) was substituted for 10% or 20% of the normal corn-soybea n 
ration of pigs, the digesti bility of all components of the diet except fibre was reduced. The added 
LFM increased fibre content in the diet. Digesti ble energy was severely reduced by the add ition of 
LFM. However, in a feed ing trial comparing 0 and 20% LFM , there was no di fference in feed 
consumption, da il y weight ga in or feed use efficiency. There was no pathological dam age to 
visceral orga ns or carcasses of the pigs. Although these results indicate the potential usefuln ess of 
LFM in pig diets, there is a need to assess both the long-term effects of LFM on pigs and the 
economic aspects of feeding LFM. If LFM is to be used, it should be kept as free as poss ible from 
small stems, in order to reduce fibre content. 

TH E PIG secto r in Venezuela has been hit by a 
numbe r of difficulti es in the pas t few years, particu
larl y due to the hi gh cos t of concentra te foods . 
Prote in is o ne of the mo re expens ive compo nents, 
and comes ma inly f rom im po rted so urces. Therefo re, 
th ere is a need to study a lte rn a tiv e prote in sources 
th at can be produced within the country with hi gh 
yi e ld and rela tive ly low cost. Lellcaena /eucocephala 
(I eucaena) is a versatil e leguminous pl ant adapt ed to 
tro pi cal cond itio ns. It has been estimated (Shelto n 
1996) that the re a re be tween 2 and 5 millio n hecta res 
of cultivated leucaena th ro ugho ut the wo rld . 

Venezuela has la rge a reas o f ac idic infe rtil e so il s, 
to which leucaena is no t w ell adapted . However, 
annual yie lds o f leucaena of 2500 kg dry m atte r pe r 
hectare (OM/ha) wi th a prote in content of 200/0-31 % 
have been obta ined ( Espinoza et al. 1992). T hi s 
species the refore presents an a lte rna tive no t o nly fo r 
feeding rum ina nts b ut a lso non-rumi nant s pecies 
such as the pig. Leucaena may be able to parti a lly 
substi tute fo r soybean and co rn in balanced d iets. 
T he present work was unde rtaken to dete rmine, in 
pigs, the appa rent digestibility of d iets tha t included 
leucaena fo li age mea l (LFM) and to eva luate the 
acceptance of th ese die ts in growing anima ls . 

Materials and Methods 
Two experiments we re carr ied o ut in the swin e uni t 
of the In stituto de Investi gaciones Zootecnicas, 

Il nstituto de Investigac iones Zootecnicas, CEN IAP
FONA IAP, Apdo. 4653 , Maracay 210 1, Venezuela. 
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Cent ro Naciona l de Inves tigaciones Agropecuari as 
(CENIAP). In the firs t experiment, 12 hybrid pigs, 
averaging 30 kg livewe ig ht ho used in indiv idual 
metabo li sm cages, were ass igned at rando m to ei ther 
of three treatments : Tl : control di e t (corn and soy
bean); T 2 : substituti o n o f the cont ro l d iet by 10% of 
LFM; T3 : substitutio n of the cont ro l diet by 20% 
LFM . All the di e ts were bal anced to be isoprote ic 
and isoenerge tic to give 18% c rude protein (CP) and 
3800 kcal/kg (Table 1). Afte r 10 days of adapta tio n 
to the cages and di ets , to ta l co ll ecti o ns of faeces and 
urine were made da ily at the sa me ho ur fo r s ix 
consecutive days. 

Table 1. Chemical composition of the three feeds in the 
first experiment. 

Component Trea tment 

0% LFM 10% LFM 20% LFM 

Moisture content 8.7 7.6 7.5 
Crude protei n 18.1 18.1 18.6 
Crude fibre 1.9 4.1 6. 1 
Ether ex tract 2. 1 6.8 8.8 
Nitrogen free ex tract 74.8 65 .7 60.2 
Ash 4.2 5.40 6.1 
Energy (kca l) 3544 38 16 39] 1 

In the second experiment , 12 hy brid p igs of 45 kg 
I ivewe ig ht we re ass igned at ra ndo m, 2 pigs per pen, 
to e ither of 2 trea tmen ts: T 1: contro l di e t (co rn and 
soybean); a nd T 2 : substi tutio n of contro l by 20% 
LFM . T he experi ment las ted 2 w eeks, and feed 



intake, initial and final liveweight were recorded. At 
the end of the experiment, 2 pigs were killed and 
visceral organs and carcasses were investigated for 
pat hol ogies in the Instituto de Investigaciones Veter
inarias, C ENIAP, Venezuela. 

Results and Discussion 
Table 2 shows the digestibility values for the 
different treatments in the first experiment. Highly 
si gn ificant differences were observed for all com
ponents except crude fibre (C F), with digestibility 
decreasing with increasing LFM content. The protein 
d igestibility coefficients are similar to those reported 
by G uerrero and Castellanos (1984), with a decrease 
in digestibility as more LFM was added to the diet. 
Although there were no differences in fibre digesti
bility the diets containing LFM have a higher fibre 
content (Table I ) because the leaf meal used com
prised the rachises as well as the pinnae. It is of 
some concern that the digestibility of energy greatly 
decreased with increased LFM content, leading to 
considerably less digestible energy in the LFM 
rations. 

Table 2. Apparent digestibility coefficients (%) of 
chemical components of the three feeds. Within a row, 
means followed by different letters are significantly 
different (P<O.OI). 

Component Treatment 

0% LFM 10% LFM 20% LFM 

Dry matter 96.4a 91.5a 80.2b 
Crude protein 87.3a 77.6b 69.8c 
Crude fibre 53.2 51.1 50.6 
Ether extract 68.0a 65.3a 59.lb 
Nitrogen free extract 96.1a 81.8b 68.3c 
Energy 90.3a 63.0b 40.0c 

In the second experiment, there was no significant 
difference in feed consumption either in per head 
(2.2 kg for 0% LFM, 2.1 kg for 20% LFM) or per 
pen (61.6 kg and 58.8 kg respectively). These values 
are similar to those reported by Rodriguez (1989) 
who observed consumption in fattening pigs of 
between 2.13 and 2.78 kg/day for diets which 
included LFM at levels of 20% and 5% respectively. 

The average daily weight gains (795g for 0% 
LFM and 780g for 20% LFM) did not differ signifi
cantly. These figures are higher than those reported 
by Rodriguez (1989) for similar diets, and also 
higher than the results of Salas and Castellanos 
(1986) feeding 10% LFM. 

Feed efficiency was the same for both treatments 
(0.36 and 0.37). These values are considered normal 
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for this growing period (NAP 1988), but are higher 
than those implied by Rodriguez (1989). 

There was no pathological damage to the visceral 
organs or carcasses of the pigs. However, the feeding 
period was only short and may not have been long 
enough to affect the animals physically. More 
research is needed over a longer time. As a positive 
sign, it was indicated that there was smaller fat con
tent and more muscular mass from those pigs fed 
with 20% of LFM than the control (Rodriguez 1989). 

Conclusions and Recommendations. 
The values obtained in the first experiment indicate 
that to reach the nutritional requirements of the pig 
with these diets, a bigger food consumption will 
need to be stimulated possibly through low cost 
tlavour enhancement or higher balanced protein and 
energy content. It is therefore important to examine 
the costs of various rations, in particular, the 
decrease in costs when higher proportions of LFM 
are included. It is also important to examine the use 
of very fine sieves so that only the less-fibrous 
pinnae are included in the diet, thus increasing the 
digestibil ity. 

The second experiment suggests that LFM could 
be considered as an alternative resource to feed pigs, 
with daily weight gains and feed efficiencies similar 
to those obtained when feeding corn-soybean, and 
without risk to the anim als ' health. However, it is 
important to carry out experiments where LFM is 
provided at all stages of the animal's growth, pos
sibly including higher proportions of LFM in the diet 
to obtain a more comprehensive understanding. 
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The Effect of Leucaena Leaf Meal on Egg Quality and 
Growth of Broiler Chickens 

Th Quang Hien] and Nguyen Due Hung 

Abstract 

The effect of leucaena leaf meal (LLM) on egg quality and chicken growth was studied by 
supplementing the mixed diet with LLM. Adding 4% of LLM into the diet of laying hens 
increased egg weight and quality and reduced the cost of chick production. Supplementing the 
ration of broiler chickens with LLM increased live weight gain and decreased the cost of 
production. It appears that 4% LLM could be close to the optimum level of LLM supplementation 
as there was some indication that higher levels were not as effective. 

L EAF meal of legumes has often been used as a 
component of mixed feed fed to layer and broilcr 
chickens. The quality of leucaena leaf is generally 
similar to that of other legume species, with good 
levels of protein and vitamins. Two experiments 
were conducted to assess the effect of feeding 
leucaena leaf meal (LLM) on egg quality and growth 
of broiler chickens. 

Experiment 1 

To identify the eflect of LLM on egg quality 
Three diets were compared: Control (mixed feed), 
mixed feed + 4% LLM in diet, and mixed feed + 6% 
LLM in diet. All diets were the same in terms of 
metabol isable energy (M E) (2837 Kcal/kg) and 
crude protein (19.4%). Each diet was fed to 50 
laying chickens (breed HV35), with three replica
tions (total 450 birds). Six hundred eggs were 
selected from each group for incubation, and assess
ment of embryos, hatching and chick quality. The 
results are shown in Table 1. 

Chickens fed with LLM produced bigger eggs with 
a higher proportion of yolk than the control. Eggs 
from those fed 4% LLM were bigger but had a sm"IIer 
proportion of yolk, than from those fed 6% LLM. 

Diets containing LLM produced a higher propor
tion of eggs containing embryos than the control 
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diet. The percentage of eggs hatching and the class I 
chicks were also higher. There was no difference 
between the two LLM diets. 

Table I. The effect of ieucaena leaf meal (LLM) on egg 
quality and feed cost in laying chickens. 

Variable Diet 

Control 4% 6% 
LLM LLM 

Egg weight (g) 56.7 58.2 57.5 
Yolk % 31.1 32.3 33.9 

Incubated eggs with embryos (%) 89.2 91.5 93.3 
Incubated eggs that hatched (%) 70.5 78.0 78.2 
Class I chickens/total incubated 
eggs (%) 69.2 77.7 77.8 

Feed cost/lO eggs·(VND) 14208 12526 12516 
Feed cost/class I chicken (VND) 2054 1613 1608 

Thus the use of leucaena leaf meal has a good 
effect on egg production and quality. Feeding 4% 
LLM should result in a higher proportion of Class I 
chicks for sale. 

If feeding LLM is to be practical, it must be 
economically efficient. A financial analysis of the 
feed cost to produce 10 eggs and one chicken is 
shown in Table 1. The cost of egg production was 
reduced by 12%, and as the proportions of hatching 
and class I chicks produced by layers fed LLM were 
higher than the control, the feed cost to produce one 
chicken reduced by 22%. 



Experiment 2 

To identify the effect of LLM on the growth rate 
of broiler chickens 
Again, three diets were compared: control (mixed 
feed), mixed feed + 3% LLM for the first 28 days 
and 5% thereafter, and mixed feed + 4% LLM for 
the first 28 days and 6% thereafter. All three diets 
were the same in terms of ME and CP: for the first 
28 days, 3074 Kcal/kg and 23.6% CP, thereafter 
3158 Kcal/kg and 21.4% CP. 

The three diets were each fed to 100 broilers 
(breed HV35), replicated 3 times (total 900 birds). 
Liveweight gain was measured after 56 days, and the 
results are shown in Table 2. 

The liveweight of chickens at 56 days was higher 
for those fed LLM than for the control group, but the 
lower proportion of LLM produced the greater gain . 
The feed efficiency of the group fed LLM was 
higher than that of the control group, leading to a 
reduction in production cost of 7% for the 3% and 
4% LLM diet and 5% for the 4% and 6% LLM diet. 

Conclusions 
A mixture 4% of LLM into the diet of laying hens 
increased egg weight and quality and reduced the 
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cost of chicken production. Supplementing the ration 
of broiler chickens with LLM produced increased 
LWG and decreased the cost of production. It 
appears that 4% LLM could be close to the optimum 
level of LLM supplementation as there was some 
indication that higher levels were not as effective. 

Table 2. The effect of leucaena leaf meal (LLM) on live 
weight gain, feed use efficiency and cost of production in 
broiler chickens. 

Variable Diet 

Control 3% 4% 
and 5% and 6% 

LLM LLM 

Liveweight gain 56 days (g) 2062 2242 2122 

Consumed feed/chicken (kg) 4.93 5.04 4.92 
Feed intake (kg/kg gain) 2.39 2.25 2.31 

Energy efficiency: Kcal/kg 
LWG 7,488 6,932 7140 
Protein efficiency: g LWG/g 
protein 1.62 1.72 1.67 

Feed cost/chicken (VND) 18720 18910 18350 
Cost/kg LWG (VND) 9078 8434 8647 



The Effect of Supplementing the Diet of Broiler Chickens 
with Leucaena Leaf Meal and FeS04 

Tu Quang Hien1 and Nguyen Thi Inh2 

Abstract 

Chickens fed 3% leucaena leaf meal (LLM) for 28 days and 4% from days 28 to 56 had higher 
weight ga ins, better feed intake effi ciency and lower costs per kg LWG than control birds. Us ing a 
higher rate of LLM (5 and 6%) wi thout FeS0 4 suppl ementation reduced LWG and decreased feed 
intake efficiency. Supplementation with FeS04 restored the LWG and feed intake efficiency to 
levels simil ar to those attained with the lower intake of LLM. 

LEAF meal made fro m leucaena (Leucaena leuco
cephala) (LLM) is rich in p roteins and v ita mins and 
is often used as a component o f mixed feeds fo r 
various fo rms of animal productio n. How ever, thi s 
materi al conta ins mimos ine, a toxic amino ac id 
w hic h can have a detrimental effect o n animal 
health, particul a rly in no n- ru minants. 

One w ay to negate the e ffect of m imosine is to 
supplement the ration with FeS04' This paper repo rts 
the results of an experiment where the di et of broile r 
chickens was supple mented wi th LLM and FeS04. 

Materials and Methods 
Four diets we re compared. They were identica l in 
terms of metabol isable energy and prote in. 

For the firs t 28 days: 
Group 1: (co nt ro l) - basal feeding o nly (BS I). 
G roup 2: 97% o f BS 1 + 3% LLM. 
Group 3: 95 % BS 1 + 5% LLM. 
Group 4: 95% BS 1 + 5 % LLM + FeS04. 

BS 1 contained 3100 Kcal ME/kg and 23 % 
prote in . 

Fo r days 29-56: 
Group I : (contro l) - basal feeding onl y (BS 11). 
Group 2: 96% of BS " + 4% LLM. 
G roup 3 : 94% of BS " + 6% LLM 
Group 4: 94% o f BS " + 6% LLM + FeS04 ' 

I Director of Dept of Science and International relations, 
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BS " contained 3200 Kca l M E/ kg a nd 21 % 
protein . 

Each diet was fed to a group of 60 b ro il er c hi ckens 
(breed BE88), with three replications. Ove r a 56-day 
period, the fo ll owing observations/calculat ions were 
made: 
• Hea lth of the c hic kens. 
• Liveweight ga in (LWG)o n a wcekl y bas is. 
• Feed consumptio n/chicken and feed inta ke/ kg 

LWG . 
• Econo mic effi c iency: cost of feed/chic ken an d cost 

of feed/ kg LWG . 

Results 

Health of the chickens 
In all groups the health situation w as good. T here 
we re no diffe (ences in death rates between the 
groups . 

T he LWG, feed intake and econo mic data are 
summarised in T abl e 1. 

Liveweight gain 
From the third week, the we ig ht o f c hic kens in 
G roup 3 (fed 5% LLM) w as lower than the we ig hts 
of the chi c kens in the other three g roups, s uggesting 
a negative effect of the LLM. 

After 8 weeks , Groups 2 and 4 were signi ficantl y 
different from G roups ] a nd 3, havi ng hig her LWG . 
This indicates that s uppl e mentat ion with lower leve ls 
of LLM, o r hig her levels o f LLM plus FeS04, is 
effect ive in increasi ng we ig ht gai n in c hic kens. 



Table 1. Liveweight gain (LWG), feed efficiency and economic efficiency when supplementing the diet of broiler chickens 
with leucaena leaf meal (LLM) and FeS04. 

Variable 

Group 1 

Control 

Chicken liveweight at 4 weeks (g) 
Chicken liveweight at 8 weeks (g) 

918 
2299 

28-day feed consumption/chicken (g) 
56-day feed consumption/chicken (g) 
Feed intake/kg LWG (kg) 

1516 
5474 
2.38 

ME intake/kg LWG (Kcal) 

LWG/protei n in take 

7553 

1.93 

Food cost/ch ick (VND) 21886 
Food cost/kg L WG (VND) 9520 

Feed conversion efficiency 
Up to 28 days, feed consumption was similar in all 
treatments. However, from 28 to 56 days the ch ickens 
from Groups 1 and 3 ate more feed than the others, to 
the ex tent of between 50 to 100 g/chicken. Groups 2 
and 4 had lower intake/kg LWG and are therefore 
considered to be more efficient in feed conversion. 

Energy and protein use efficiency 
Aga in , Groups 2 and 4 (fed eit her sma ll er amount of 
LLM or larger amounts of LLM and FeS04) were 
more efficient in using both energy and protein, by 
about 8%, compared to Group 1 (control) and 
Group 3 (high LLM). 

Cost of production 
The to tal cost of food was si milar for Groups 1, 2 
and 3, but about 2% cheaper for Grou p 4. Based on 
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Diet 

Group 2 Group 3 Group 4 

3% and 5% and 5% and 6% 
4% LLM 6% LLM LLM + FeS04 

927 852 930 
2442 2242 2450 

1523 1500 1526 
5475 5393 5378 
2.24 2.40 2.20 

7112 7630 6962 

2.07 1.96 2.15 

21900 21930 215 14 
8968 9781 8781 

the cost of produci ng 1 kg LWG, group 3 cost 103% 
of the control, group 2 cost 94% and group 4 cost 
92%. 

Conclusion 
Chickens fed 3% LLM for 28 days and 4% from 
days 28 to 56 had higher weight ga ins, better feed 
intake efficiency and lower costs per kg LWG 
than control birds. There is no need to use FeS04 
to red uce mimos ine tox ici ty at this level of 
feed ing. 

Using a higher rate of LLM (5% and 6%) wi thout 
FeS04 supplementation reduced LWG and decreased 
feed intake efficiency. Suppl ementation wi th FeS04 
restored the LWG and feed intake efficiency to 
levels s imilar to those attained with the lower intake 
of LLM. 
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Leucaena in Smallholder Farming Systems in Asia: 
Challenges for Development 

F.A. Moogl, P. Bezkorowajnyj and I.M. Nitis 

Abstract 

The current use and scope for development of leucaena in smallholder farming systems in Asia 
are described and socio-economic constraints and challenges discussed. Psyllid infestation halted 
development activities in the region but renewed interest in the species is slowly increasing. The 
promotion of leucaena in the holistic context of farming systems should identify socio-cconomic 
constraints of farmers, and lead to discovery of practical and working alternatives that can be 
implemented by farmers themselves. 

SMALLHOLDER crop and livestock production is a 
common feature of Southeast Asian agriculture. 
Farming families, either cultivating food crops or 
engaged in plantation crops, keep one or several spe
cies of animals (both ruminants and non-ruminants) 
which are integra l parts of their farming systems. 
Land holdings in the region are small. Most farm 
families cultivate less than 1 ha and only a small pro
portion owns more than 3 ha. In Bali, Indonesia, 
98% of farmers own areas of only 0.11-0.46 ha. In 
upland farms in Batangas (Philippines), farmers 
operate small parcels of land cultivating an area of 
less than 2 ha while 76% of farmers raising buffalo 
in rice-growing areas have 3 ha or less and only 24% 
have more than 3 ha (Alviar ] 987). In Thailand, 
farming famil ies cultivate less than 1 ha and onl y a 
small proportion owns more than 2 ha. 

Livestock are an important component of the pro
duction system for many reasons. Draught animals, 
generally cattle and buffalo, and use of crop resi
dues, weeds and cultivated fodder for supplementary 
feeding, are common features of the system. 

Leucaena or Ipil-ipil Leucaena leucocephala 
(Lam.) de Wit has been the most popular fodder tree 
species in the region because of its multiple uses. It 
is generally used as a source of fodder and fuelwood. 
In the Philippines, it is used for poles, leaf meal and 
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as living fences. Other Asian countries like Thailand, 
India, Sri Lanka and Vietnam use it in soil erosion 
control, alley crops and green manure, and the young 
shoots as a vegetable. In East Java (Indonesia), it is 
an important component o f the 'taungya ' silvicul
tural system for establishing teak plantations. 

Leucaena's popularity was at its peak in the 1970s 
and early 1980s. No other tree legumes had been 
given as much attention as leucaena. However, with 
the psyllid infestations in the mid-1980s, most of the 
plantations were damaged and its popularity waned. 
This paper presents a brief review of current use and 
development perspectives for leucaena, based on the 
authors' observations and experiences and selected 
case studies in the region. 

Current Use of Lcucaena 
In general, the multiple uses of leucaena in Southeast 
Asia remain. There has been a significant reduction 
in psyllid infestation but the use of leucaena has not 
been as intensive as in the 1970s. Throughout the 
region, thickets of leucaena plantations can be 
observed. These standing plantations, which seem 
unutilised, are occasionally harvested for timber and 
fuelwood, and stabilise the soil in hilly and moun
tainous areas. 

In densely populated areas of Luzon, Philippines, 
where swine and poultry are concentrated, fresh 
leucaena leaves are harvested for feeding pigs in the 
villages. In upland farms and rainfed rice-growing 



areas, it is grown to establish land ownership bound
aries and trees are harvested for poles and fuel wood. 
While intensive cattle fattening in Batangas province 
has significantly reduced due to industrialisation, 
leucaena remains a significant part of the cattle 
ration in upland and coastal villages of the province. 
In commercial feedlots, operators are buying fresh 
and dried leaves of leucaena from villagers. Some 
feed mills have resumed buying dried Ipil-ipil leaves 
for leaf meal and for incorporation in commercial 
poultry and swine feeds. Feed production reports in 
the Animal Feed Standard Division of the Bureau of 
Animal Industry showed that one of the feed mills in 
Cebu produced 232 and 180 tons in 1996 and 1997, 
respectively. However, a feed mill in San Carlos 
City, Negros Oriental, ceased operation in February 
1997, because its buyers reduced or stopped incorpo
rating leucaena in their feed formulations due to 
availability of cheaper substitutes. 

In Indonesia, leucaena is commonly used for 
forage and fuel wood but has been planted for various 
distinctive roles in different provinces. In Timur and 
Flores, it is planted to stabilise eroded hill slopes and 
in Sulawesi, Sumatra and Nusa Tenggara Timur it is 
a common shade tree species in coffee and cocoa 
plantations (Toruan-Mathius et aJ. 1994). 

In Vietnam, leucaena is extensively used as an 
intercrop with coffee, pepper, and oranges and when 
leaves of leucaena are used as a green manure and 
mulch, coffee bears fruit earlier and with higher 
yields (Khoa and Ha 1994). It is also a good source 
of village wood. Growing, harvesting and processing 
of leucaena employs women, youths and children . 
Planting and management of leucaena in Vietnam is 
a concerted effort of both the government and village 
communities. 

In Thailand, leucaena is mainly used as source of 
leaf meal for poultry to colour egg yolks and broiler 
skins, and as living fences (Sampet et aJ. 1994). It is 
also grown for wood, soil erosion control, soil 
improvement on steep lands and other uses like 
turnery and parquet flooring. 

In Laos, leucaena is commonly grown in home 
gardens with young shoots and seeds used as a vege
table by the villagers. Leucaena was extensively 
used in the Forest Development and the Watershed 
Management Project in the northern provinces in 
agroforestry (FAO 1991). 

In Myanmar, leucaena is grown in the dry zone, 
particularly in Magway, mainly as a windbreak. 

Leucaena was introduced to India in the 1950s to 
be used as a green manure and for soil reclamation, 
but it was not until the 1970s that the Indian Council 
of Agricultural Research (ICAR) promoted leucaena 
as a high quality fodder and fuelwood. In addition, 
social forestry programs began to encourage farmers 
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to grow leucaena as a substitute to eucalyptus as a 
small timber, and later as a source of pulp for the 
paper industry (Hegde and Gupta 1994). Today it is 
found throughout India, and after a few set-backs 
including the psyllid (Heteropsylla cl/bana) infesta
tion of the 1980s, is still used as a source of fodder, 
fuel wood and small timber. 

A more detailed account of the use of leucaena in 
specific locations of the Philippines, Indonesia and 
India is outlined in Table 1. 

Challenges and Constraints 
There are two broad challenges facing leucaena 
development for smallholders in Asia: (1) the tech
nical issues; and (2) the socio-economic issues. Both 
broad issues are important to consider but the focus 
of this paper is on the socio-economic issues. 

Production challenges 
The technical or production issues are covered in 
detail by other authors in these Proceedings. Psyllid 
infestation has been significantly reduced, yet most 
farmers still find that leucaena does not produce the 
biomass that it used to. Due to the psyllid, farmers 
reduced the number of animals raised or stopped 
raising cattle (Moog and Sison 1986) 

Leucaena does not thrive in acidic soils and in 
regions subject to frosts. 

Socio-economic challenges 
Farmers' perception 
In the Phil ippines, recent interviews with 71 coconut 
farmers in Quezon province indicated that both crops 
and livestock are important in their farming systems; 
crops provide a steady income throughout the year 
and livestock provide the 'bonus' income which 
comes in bulk when they sell animals. While 49 
(69%) of the farmers interviewed have leucaena in 
their home gardens or farm lots, only 22 feed 
leucaena to their animals. They claimed to have 
enough feed 'and if shortages occur during the dry 
season, they use banana stems and coconut fronds or 
travel several kilometres to gather grasses and other 
tree leaves. Although those farmers consider I ive
stock valuable in the farming system and even 
though a number of them claimed they knew from 
their parents or experiences that leucaena was a good 
feed, they are still passive about its use. 

A participatory 3-year research project on fodder 
and fuel wood improvement conducted in the highly 
degraded tribal areas of southern Rajasthan where 
fodder and fuelwood are particularly scarce gave 
interesting results (Bezkorowajnyj 1998). The people 
in these remote villages had no previous experience 
with leucaena and participated in testing several 



Table 1. Use of existing leucaena plantations in selected Asian countries. 

Leucaena plantation 

Home gardens 

Hilly to mountainous 
areas 

Roadsides/communal 
areas 

Ph ilippines 

Leucaena is generally found 
in most homelots as fencing 
and support to trellises for 
viny vegetables. In Batangas, 
it is a valuable cut-and-carry 
fodder in smallholder farms. 

In Cebu, Leyte and Negros 
islands, leaves are harvested 
and sold by villagers to 
feedmillers and processed 
into leaf meals. In other areas, 
leucaena is harvested for 
fuelwood. 

In Masbate and General 
Santos City, harvested dried 
leaves are sold to feed lot 

Country 

Indonesia 

As fencing around home lots 
only, other space devoted for 
vegetables and medicinal 
plants. 

As guard row and cluster in 
sloping land not used for crop 
production. 

As fences to separate farm 
areas along roads ides and as 
cluster in communal grazing 

India 

As hedges along boundaries 
and in backyards. 

In the plains of Assam and 
along the irrigation canals of 
Rajasthan. 

operators as supplement to areas. 

Upland and rainfed 
areas 

In plantation crops 

In alley cropping 

Forestry/fuelwood lots 

fattening animals. In most 
areas, leucaena is 
occasionally cut for fuelwood. 

To establish boundaries of 
landownership. In Tarlac and 
other provinces of Luzon and 
Visayas islands, leucaena is 
cut in summer months of 
February to May for fuelwood 

In coconut growing areas in 
Southern Luzon and 
Mindanao, lellcaena is 
sparsely planted and used as 
living fences and as poles. 
Leaves are harvested as green 
feed. 

Leucaena is one of the species 
used along with corn and 
other upland crops in 
Mindanao. 

newly introduced species. Farmer group discussions 
(FGDs) conducted during the 3-year project revealed 
that farmers were very impressed by both the palat
ability of the leafy matter, and the rate of biomass 
regeneration, particularly after livestock had entered 
and browsed some of the patch plantations within 
the villages. 

During the third year of the project, household 
interviews (H) were conducted to determine the 

As fences, guard rows and 
cluster for fodder and 
fuel wood in Kuta, Bali. 
For shade, soil protection, 
green manure and fodder in 
Petang, Bali. 

As trellise for vanilla and 
pepper; as shade for coffee 
and clove; and, as intercrop 
with coconut. 
As fence-boundary in small 
plantations. 

As alley crop for fodder and 
green manure in semi
intensive dryland farming 
in Amarasi , Flores. . 

As alley crop in taungya 
system; as shade in young 
forest; and, source of 
fuelwood . 

Grown in conjunction with soil 
and water conservation 
measures for fodder and 
fuelwood productions. 

Use for fodder, fuel wood and 
pulpwood in South India and 
Andra Pradesh . 

quality of leucaena wood as a fuel for food prepara
tion. Several opinions were expressed by household 
members, especially the women who are responsible 
for the gathering of fuel wood and cooking meals. 
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Results of the interviews showed that most of the 
household members believed that the wood burned 
longer than most other species presently used for 
cooking, resulting in the need for less fuel wood to 
cook the same amount of food. Other typical 


