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Abstract of the thesis presented to the senate ofUniversiti Putra Malaysia in 
fulfilment of the requirement for the Degree of Master of Science 

UTILIZATION OF LEGUME FORAGES AS PROTEIN SUPPLEMENTS FOR 

RUMINANTS 

By 

B ODEE KHAMSEEKHIEW 

April 2001 

Chairman Associate Professor Liang Juan Boo, Ph.D. 

Faculty Agriculture 

An assessment of four legume forages, namely Leucaena hybrid-Bahru 

(Leucaena-Bahru), Leucaena hybrid-Rendang (Leucaena-Rendang), Gliricidia 

sepium (G. sepium) and Arachis pintoi (A. pintoi) as protein supplements for 

ruminants was conducted in four studies. In experiment 1, chemical composition 

and ruminal and intestinal digestibilities of the test materials were determined. 

Crude protein (CP) contents of the two Leucaena hybrids and G. sepium were over 

20%, while that for A. pintoi was marginally lower. Tannin content of Leucaena 

hybrids (averaged of 7.9%) was significantly (p<0.05) higher than those of G. sepium 

(3.7%) and A. pintoi (2.0%). Ruminal and intestinal digestibilities of G. sepium and 

A. pintoi were significantly (p<0.05) higher than those of Leucaena hybrids, while 

digestibility differences between G. sepium and A. pintoi.were smaller. Total tract 

digestibility for G. sepium was the highest (85.6%), followed closely by A. pintoi 
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(78.4%). The above values were significantly higher (p<0.05) than those of the two 

Leucaena hybrids (averaged 52.2%). 

In experiment 2, the effects of levels of legume supplementation on fibre 

digestion and rumen environment were examined. The results showed that increasing 

legume supplementations improved ruminal NH3N and VF A concentrations and DM 

digestion. The results of this experiment indicate 40% supplementation would 

provide on optimal level ofNH3N for microbial synthesis. 

In experiment 3, acceptability (palatability) of the three legumes was 

examined using the choice feeding technique in sheep. The sheep showed highest 

preference for Leucaena-Bahru, followed by A. pintoi and G. sepium, but intake of A. 

pintoi the highest, followed by Leucaena-Bahru and G. sepium. 

In the final experiment, the effects of increasing levels of legume 

supplementation on intake, N balance and performance in sheep were examined. 

Fibre (using OPF as test material) and total DM intakes and average daily gain 

(AD G) increased with increasing levels of Leucaena-Bahru and A. pintoi 

supplementation. Leucaena supplemented animals excreted higher urinary N as 

compared to their counterparts supplemented with A. pintoi. This had resulted in 

lower N retentions for Leucaena treated animals which were reflected by the lower 

ADG. The study on microbial N (MN) productions using purine derivative (PD) 

excretion technique showed that MN production was positively correlated with 

iv 



increased level of legume supplementation, but the response was not significant 

between legume types. 

The four legumes could be useful protein supplements to improve the 

efficiency of utilisation of fibrous agricultural byproducts such as OPF in ruminant 

diets. However, the low digestibility of the two psyllid resistant Leucaena hybrids, 

together with their low N retention and body weight gain when fed to animal have 

cast doubt over the actual usefulness of the above Leucaena hybrids. Tannin was 

postulated to be the primary factor affecting the low digestibility and the efficiency of 

utilisation of the Leucaena hybrids. However, the above postulation requires further 

investigations. 
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memenuhi syarat keperluan untuk Ijazah Master Sains 

PENGGUNAAN FORAJ LEGUM SEBAGAI SUPLEMEN PROTEIN 
UNTUK RUMINAN 

Oleh 

BODEE KHAMSEEKHIEW 

April 2001 

Pengerusi Profesor Madya Liang Juan Boo, Ph.D. 

Fakulti Pertanian 

Satu penilaian telah dilakukan ke atas empat jenis foraj legum, iaitu hibrid 

Leucaena-Bahru (Leucaena-Bahru), hibrid Leucaena-Rendang (Leucaena-Rendang), 

Gliricidia sepium (G. sepium) dan Arachis pintoi (A. pintoi) sebagai bahan 

penambah protein untuk ruminan. Dalam kajian pertama, kandungkan kimia serta 

nilai cerna daripada rumen dan usus kecil bagi foraj legum tersebut telah ditentukan 

Kandungan protein kasar (CP) daripada kedua-dua hibrid Leucaena dan G. sepium 

masing-masingnya melebihi 20%, manakala bagi A. pintoi kandungannya lebih 

rendah. Kandungan tannin bagi kedua-dua hibrid Leucaena dengan purata sebanyak 

7.9% didapati lebih tiggi (p<0.05) daripada G. sepium (3.7%) dan A. pintoi (2.0%). 

Nilai cerna rumen dan usus kecil bagi G. sepium dan A. pintoi adalah lebih tinggi 

(p<0.05) daripada kedua-dua hibrid Leucaena. Walau bagaimanapun, perbezaan nilai 

cerna G. sepium didapati paling tinggi (85.6%), diikuti oleh A. pintoi (78.4%). 
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Nilai-nilai ini ternyata lebih tinggi (p<0.05) daripada kedua-dua hibrid Leucaena 

dengan purata 52.5%. 

Kajian kedua menentukan kesan aras penambahan legum terhadap percernaan 

serabut dan persekitaran rumen. Hasil yang diperolehi menunjukkan peningkatan 

penambahan legum telah meninggikan kandungan nitrigen-arnmonia (NH3N) dan 

kepekatan asid lemak meruap (VF A) rumenserta nilai cerna bahan kering. Hasil 

kajian ini juga menunjukkan penambahan pada aras 40% memberikan kandungan 

NH3N paling optimum bagi sintesis mikrob. 

Dalam kajian ketiga, penerimaan (palatabiliti) tiga jenis legum telah diuji 

pada biri-biri melalue kaedah pemakanan pilihan. Biri-biri didapati lebih 

menggemari Leucaena-Bahru, diikuti A. pintoi dan G. sepium. Walau bagaimanapun, 

ia memakan lebih banyak A. pintoi, diikuti Leucaena-Bahru dan G. sepium. 

Dalam kajian terakhir, kesan penambahan aras legum terhadap pengambilan 

makanan, imbangan N dan prestasi biri-biri telah diselidiki . Kandungan serabut 

(OPF), jumlah pengambilan bahan kering dan pertambahan berat badan (ADG) 

didapati meningkat dengan peningkatan aras Leucaena-Bahru dan A. pintoi. 

Ternakan yang diberi penambahan Leucaena menghasilkan lebik banyak N urin 

dibandingkan dengan ternakan yang diberi makan A. pintoi. lni menyebabkan 

retensi N pada ternakan yang diberi makan Leucaena menj adi rendah sehingga 

menurunkan ADG. Kajian terhadap pengeluaran N mikrob (MN) menggunakan 

teknik pembebasan derivatif purin (PD) menunjukkan pengeluaran MN adalah berkat 
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rapat dengan peningkatan aras legum. Walaupun begitu, rangsangan ini tidak nyata 

dari segi statistik di antara jenis legum. 

Secara kesimpulannya, berasaskan kandungan kimia, keempat-empat legum 

yang dikaji merupakan penambah protein yang baik bagi ruminan bagi meningkatkan 

kecekapan penggunaan bahan-bahan sampingan pertanian berserabut seperti OPF. 

Walau bagaimanapun, kerendahan nilai cerna kedua-dua jenis hibrid Leucaena yang 

"rentan psyllid" ini, disokong pula dengan kerendahan retensi N dan penurunan berat 

badan memaksa pengolahan semula dari segi faedah legum berkenaan dalam 

pemakanan ternakan. Tannin diramalkan menjadi fakfor utama yang merendahkan 

nilai cerna dan merencatkan lecekapan penggunaan hibrid Leucaena. 

bagaimanapun, andaian ini memerlukan kajian lanjutan. 
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CHAPTER I 

GENERAL INTRODUCTION 

Ruminant livestock production in Southeast Asia farming systems is highly 

dependent on the utilisation of natural forages and crop residues. The natural forages 

are generally low in yield and of poor quality particularly during the dry seasons. 

Similarly, the crop residues are low in digestibility and are inadequate to sustain high 

animal productivity. One of the strategies to improve animal productivity and 

efficiency under the above situation is to increase efficiency of utilisation of the low 

quality forages and crop residues through appropriate feed supplementation to 

enhance a balance supply of nutrients in the basal diet. 

Two main categories of feed supplements are high energy and high protein 

supplements. The former consists of oil seeds, tubers and grains of high nitrogen (N) 

free extract and degradable nutrient with low in protein, while protein supplements 

are feedstuffs containing more than 20% protein or protein equivalent. Protein 

supplement can either come from true protein or non-protein nitrogen sources. 

Protein feeds are generally expensive and their use as N supplement is determined by 

the need of animal and economics. 

One alternative way to reduce cost of concentrate supplements is to make 

better use of legume forages, which can be grown easily in the tropics. The ability of 

protein supplements to enhance livestock productivity of many ruminant species in 

the tropics has been well reported (Robertson, 1988; Ahn, 1990; Reed et a/., 1990; 
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Muinga et al. , 1992). Besides, tropical leguminous shrubs have multiple uses such 

as for fuelwood, weed control, erosion control, land stabilisation and fencing material 

(Leng, 1995). 

Recently, legume forages that exhibit desirable fodder characteristics are been 

given research priority in many tropical countries. These legumes are mainly from 

the genera, Acacia, Albizia, Desmanthus, Desmodium, Gliricidia, Leucaena, Prosopis 

and Sesbania (Brewbaker and Hutton, 1979; Brewbaker, 1986). 

In Malaysia, Gliricidia sepium is highly productive, well adapted to acid soils 

and used as shade plant for cocoa and coffee plants (Wong and Anuar, 1999). 

Similarly, Arachis pintoi has adapted to a wide range of climate and soil conditions, 

even under heavy grazing (Stur and Ndikamana, 1993). Planting of A. pintoi has 

been encouraged because of its value as a forage and a shade tolerant ground cover in 

the humid areas (Cook et ai, 1993). In Malaysia it has been introduced and planted 

as ground cover in oil palm plantations and as an ornamental plants (Wong, 1996). 

Leucaena leucocephala is the most widely used species as fodder shrub for 

increased animal production in the tropics. However, Leucaena is susceptible to 

psyllid attack. As a result, two new hybrids, Leucaena hybrid-Bahru ( Leucaena

Bahru) and Leucaena hybrid-Rendang (Leucaena-Rendang) which have been shown 

to be well adapted to acid soil and psyllid resistance were recently released (Wong, 

1998). Information on the nutritive value of the two new hybrids is lacking and thus 

there is a need for a systematic investigation on the forage quality aspects of 

utilisation. 


