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Abstract: A research work was undertaken to evaluate the feeding effect of tree forages on performance of 

growing sheep. Twenty growing sheep (in 4 groups) were fed three different tree forage diets. Tree forages 

Melia azardirachta, Leucaena leucocephala and Artocarpus heterophyllus were supplied in three treatments 

except one consisted no tree forages which was considered as control. There were significant (p<0.05) 

differences among the animal groups in terms of total DM and ME intake, although there were no significant 

differences in the digestibility of DM, OM, CP and ADF. Feeding of tree forages had significant (p<0.05) effect 

on live weight gain of sheep.  Animals fed with tree forage based diets significantly increased weight gain 

(60.70 and 50.70 g/d for L. leucocephala and A. heterophyllus, respectively) compared to that (45.66 g/d) of 

control group fed with silage. Feed conversion efficiency (kg feed/kg gain) also showed that animals fed with 

tree forage of L. leucocephala and M. azardirachta based diets were having significantly (p<0.05) higher 

efficiency (11.33 and 11.47, respectively) compared to those of A. heterophyllus and control diet (13.77 and 

13.33, respectively). The results of nitrogen balance of M. azardirachta and L. leucocephala tree forage had 

significantly (p<0.05) positive effect on the nitrogen retention in the body of the animals. Intake of all the tree 

forages was not similar which indicated that all of them were not accepted to the lamb in same level. So, diets 

with tree forages of L. leucocephala resulted better in terms of weight gain, digestibility and nitrogen balance 

compared to A. heterophyllu, M. azardirachta and silage (control). 
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1. Introduction 

Livestock feeding management systems in the world is changing in response to population pressure, resource 

and marketing opportunities. In Bangladesh, the scarcity of green fodder/forages during dry season (winter) is 

very high. During rainy season a lot of green grasses/forage is grown. Besides, we are able to cultivate more 

green fodder and surplus fodder/forage during rainy season could be ensiled as silage for feeding sheep. Neem 

(Azadirachta indica) is a useful traditional medicinal plant in Bangladesh.  

Each part of the neem tree has some medicinal properties and is commercially exploitable for the development 

of medicines and industrial by-products. The neem tree has several uses and can be grown under reforestation 

and social foresting programmes (Ramesh, 2000). It prefers well drained deep soil, sandy loams with ground 

water at 3.048 metre dept or more. It takes about five years to produce the first fruit crop but can produce a 

good yield in the third year (Panhwar et al., 2003). The tree has the advantage of growing on marginal lands, 

where it will not compete with food crops (Sokumbi et al., 2000). Tree legume such as leucaena has great 

potential as sources of legume fodder, particularly as they are high-yielding perennials and possess deep-rooted 

systems that may have access to ground water and nutrients that may not be available to smaller leguminous 

plants (Nguyen Thi Mui et al., 2001). The use of jackfruit and other tree and shrub leaves is a common practice 

for feeding goats in other regions of South East Asia (Dahlanuddin, 2000). Jackfruit plantations are mainly 
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directed to fruit production although it has been estimated that from 20 to 200 kg of green material can be 

harvested per tree annually (Van Eyes et al., 1986). 

Tree forages is used to overcome the feed gaps in many part of the tropic that arise from seasonal fluctuation in 

the productivity of other feed sources. For example, grasses and other herbs may die when upper soil layers lose 

their moisture but deep rooted trees exploit moisture at depth and continue to grow. Tree fodders are a cheap 

source of feed, harvesting and storing being the major inputs, and thus will contribute to sustain smallholder 

livestock production in rural areas. The leaves of some tree species have potential in increasing growth and feed 

digestibility in ruminant animals (Alam, 1998). During dry season the inadequacy of fodder/feeds reduced 

animal productivity. Therefore, the present study was undertaken to evaluate the effect of feeding different tree 

forages on intake and daily weight change in silage based diet for growing sheep under intensive condition. 

 

2. Materials and Methods 

2.1. Site of the experiment 

The experiment was conducted at goat and sheep farm, Bangladesh Livestock Research Institute (BLRI). It was 

continued for a period of 90 days from March 2011 to May 2011. 

 

2.2. Selection, grouping and housing of animals  

A total of 20 growing male sheep were used in this study. Age of animals varied from 6 to 8 months. The 

average initial live weight of the animals was 11.72 ± 1.32 kg. The animals were randomly distributed in four 

groups each having five animals. The groups were designated as A, B, C and D. The animal grouping was done 

in such a way that the mean live weight of all the groups was almost similar. The animals were housed in 

individual pens in animal shed subjected to adequate natural ventilation and sunlight. 

 

2.3. Formulation of diets  

Four diets were prepared and considered as four dietary treatments (A, B, C and D) with roughage and 

concentrates. In the roughage part silage (Jumboo grass) was common to all the treatments, however, three 

types of tree forages Melia azardirachta, Leucaena leucocephala and Artocarpus heterophyllus were supplied 

in three treatments excepting one consisted no tree forages which was considered as control (A). The 

proportion of silage and tree forages in the ration was 67:33. The concentrate part of the ration consisted of 

broken maize-30.0%, wheat bran-20.0%, kheshari bran-20.0%, soyabean meal-24.0%, fish meal-2.0%, DCP-

2.0%, salt-2.0% and vitamin-0.1%. The concentrate mixture contained of 19% CP and 10.2 MJ/kg DM of ME. 

Concentrate mixture was fed at 2% of the live weighed. The rations were randomly supplied to different groups 

of animals. 

 

2.4. Preparation of silage   

 The grasses were harvested manually. Then the grasses were chopped into 3 to 4 inches in length. About 2.5-

3.0 ton fodder can be preserved in 100 cft soil pit. The pit was made in a well-drained and high place. The 

length was dependent on the amount of grasses. The silage is compact so that no water or air could enter inside 

the pit. All sides of the pit are covered by polythene. 

 

2.5. Feeding tree forages and silage 

Tree forages Melia azardirachta, L. leucocephal and A. heterophyllus were supplied to animal groups B, C and 

D, respectively. Usually Leaves and edible soft stem parts of the foliage were collected in the afternoon for 

feeding the animals on the following morning. After harvesting it was chopped with scissor and chop length 

was 2 to 3 inches then fed to animals. Silage was collected from silo pit in the morning for feeding the sheep on 

the same day. Concentrate was supplied first followed by roughages with extra 20% of requirements and 

adlibitum access to fresh water. 

 

2.6. Measurement of feed intake and sample collection 

The roughage (tree forage and silage) intake of each sheep was determined by subtracting the amount of left 

over if any from the amount of feed given on the previous day. Refusal was collected every morning before 

feed supply and weighed to determine daily feed intake. Representative feed samples of tree forages, silage and 

concentrate mixture were collected for chemical analysis. 
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2.7. Collection of faeces and urine 

For metabolism trial output, faeces and urine were recorded daily during the last 7 days of the feeding trial 

period of 90 days. Faeces was collected at every 8:00 am and after 24 hours, weighed and sub-sample was taken 

every day from an animal.  Samples of faeces were put in plastic bags in the freezer (-20 C). Urine sample was 

collected in a bucket containing 6N H2SO4 solution to maintain a pH of 4 or lower and taken 10% sub-sample 

to determine N. 

 

2.8. Chemical analysis of samples 

All the samples of feeds and faeces were prepared and sub-samples were used for analysis. The determination 

of dry matter (DM), organic matter (OM) and crude protein (CP) was done following the methods of AOAC 

(1995). The acid detergent fibre (ADF) was determined according to Goering and Van Soest (1970).  

 

2.9. Statistical analysis 

The statistical analysis was done using ‘SPSS-11.5’ statistical program to compute analysis of variance 

(ANOVA) in completely randomized design (Steel and Torrie, 1980). Differences among the treatment means 

were determined by Duncan′s Multiple range Test (DMRT) (Duncan, 1955). 

 

3. Results and Discussion 

3.1. Nutrient composition 

Nutrient composition of the diet components used in the trial is shown in Table 1. All the tree forages used in 

the experiment contained crude protein ranging from 12.83 to 24.70. In the present experiment it was observed 

that M. azardirachta and L. leucocephala contained more than twice the CP content of silage. In contrast silage 

contained lower level of protein (10.92%). Dry matter content of the forages was also higher than that of silage. 

Crude protein content of concentrate mixture was 19.00%. Theng Kouch et al. (2003) observed 36.23% DM, 

89.56% OM, 12.81% CP and 10.41% ash in jackfruit leaf which is almost similar to the study, Devendra (1982) 

found 30.00% DM, 22.20% CP and 4.40% ash in Leucaena leaves and Bhowmik et al. (2008) 

Found 34.6% DM, 19.34% CP, 32.00 % ADF and 13.92% ash in neem leaves. 

 

3.2. Feed intake and growth of sheep 

Daily intake of feed and nutrients by animals during the experimental period are presented in Table 2. The 

average total DM intake (g/d) was significantly (P<0.01) higher in L. leucocephala and A.  heterophyllus tree 

forages diet compared to M.  azardirachta tree forage and non tree forage group. The highest value (g/d) was 

found in A.  heterophyllus (698.58 g/d) followed by L. leucocephala (687.88 g/d), non tree forage  (608.75 g/d) 

and M.  azardirachta tree forage (511.43 g/d). The sheep consumed more dry matter when offered tree forages 

with silages than only silages. This findings agreed by Benavides (1991).  Although M. azardirachta forages 

was more nutritious but total DM intake was lower than other diets. This lower intake of DM may be due to less 

palatability of this forage for sheep. DM intake of concentrate by animals of different treatments was also 

significant (p<0.05). M. azardirachta leaves reduced the DM intake of concentrate. Theng Kouch et al.(2003) 

reported that total DM intake was 827 g/d while jackfruit leaves were supplied in trough and highest DM intake 

(637 g/day) was also observed by Thanh Van et al. (2005) in case of jackfruit leaves. 

There were significant (p<0.05) differences among the dietary treatment groups of animals in terms of live 

weight gain (Table 2). Live weight gain was significantly (P<0.05) higher in L. leucocephala diet compared to 

others. The animals of diet A and B gained (45.6 g/d) and (44.58 g/d), respectively. These were significantly 

(P<0.05) lower live weight gain than other diet C (60.79 g/d) and D (50.7g/d). This decrease is similar to that 

reported by Dagbir et al. (1980), that bulkiness of neem leaf results in animals not being able to satisfy their 

energy and protein requirements.  Dutta et al. (1986) reported that growth reduction could be attributed to the 

presence of anti-nutritional factor contained in leaf meals. It appears that different bio-active components of 

neem leaf may be responsible for depression in nutrient utilization and growth. Improved live weight 

performance when legumes supplement roughage diets low in N have been reported (van Eys et al. 1986). The 

relatively faster gains could be attributed to higher ruminal turn-over rate (Thornton and Minson, 1973), more 

N in the form of amino acids and an increase in total DM intake. Feed conversion efficiency was significantly 

(p<0.01) higher in tree forage groups of M. azardirachta and L. leucocephala than other groups. Higher CP 

content of M. azardirachta and L. leucocephala may be associated with better FCR value. Provision of the 

quality of protein in the lamb’s diet does not only improve the animal performance but also ensures profitable 

animal production. These protein sources differ in amino acid profiles which results in varied responses of the 

http://www.sciencedirect.com/science/article/pii/S0377840104002676
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animals. Protein source with a higher by-pass value have been reported to have more intense effects on N-

balance, growth and muscle mass accretion than those which are lower in by-pass protein. Inclusion of protein 

sources with amino acid profiles matching closely to the amino acid needs of the growing lambs results in 

better growth performance and nitrogen utilization by the animal ( Khalid et al., 2012). 
 

Table 1. Nutrient composition (%) of feed ingredients. 
 

Ingredients DM 
DM basis (%) 

OM CP ADF Ash 

Melia azardirachta 

(Hybrid Neem) 
27.82 86.59 23.51 25.72 13.41 

Leucaena leucocephala (Ipil ipil) 28.91 90.46 24.70 33.72 9.54 

Artocarpus heterophyllus (Jack fruit) 37.43 82.81 12.83 40.01 17.19 

Silage (Jumboo grass) 23..52 88.49 10.92 46.92 11.51 

Concentrate mixture 91.82 90.61 19.00 20.55 9.30 
 

Table 2. Feed intake and live weight gain of growing sheep fed different diets. 
 

Parameters Dietary treatments SED Level of 

sig. A B C D 

Tree forages DM intake (g/d) - 64.27
c
 136.90

b
 147.34

a
 5.13 ** 

Silage DMI (g/d) 356.12
a
 232.18

c
 273.16

b
 286.64

b
 6.72 * 

Concentrate DM intake (g/d) 252.62
a
 214.97

b
 277.81

a
 264.58

a
 3.36 * 

Total DM intake (g/d) 608.75
b
 511.43

c
 687.88

a
 698.58

a
 14.38 * 

DM intake (g/kgw 
0.75

/d) 85.02
b
 71.62

c
 92.71

a
 96.57

a
 3.12 * 

Estimated ME intake (MJ/d) 4.97
b
 5.11

b
 5.77

a
 5.51

b
 0.14 * 

Initial live weight (kg) 11.75 11.75 11.74 11.71 1.32 NS 

Final live weight (kg) 15.86
bc

 15.76
bd

 17.21
ab

 16.28
b
 0.75 * 

Live weight gain (g/d) 45.66
c
 44.58

c
 60.70

a
 50.7

b
 3.31 * 

Feed Conversion Efficiency (kg feed 

DM/kg gain) 

13.33
b
 11.47

a
 11.33

a
 13.77

b
 0.52 * 

abc
 Mean values in a row with different superscripts differ significantly; NS= Not significant, *P<0.05; **P<0.01; A= no 

tree forages (control group), B=Melia azardirachta, C=Leucaena leucocephala, D=Artocarpus heterophyllus  
 

Table  3. Nutrient digestibility and N balance of animals fed different diets. 
 

Parameters Dietary treatments SED 

Level of sig. A B C D 

DM 72.65 74.65 75.70 74.96 2.87 NS 

OM 74.56 77.54 78.43 77.50 2.69 NS 

CP 72.56 78.50 77.43 77.27 3.10 NS 

ADF 76.45 77.63 78.34 79.43 1.98 NS 

N balance 

Nitrogen intake (g/d) 13.54
b
 17.09

a
 18.84

a
 14.23

b
 1.49 * 

Nitrogen out go (g/d) 8.30 8.61 8.96 8.79 1.31 NS 

N balance (g/d) 5.58
b
 9.42

a
 10.97

a
 6.00

b
 1.08 * 

abc
 Mean values in a row with different superscripts differ significantly; NS= Not significant, *P<0.05; A= no tree forages 

(control group), B=Melia azardirachta, C=Leucaena leucocephala, D=Artocarpus heterophyllus  

 

3.3. Digestibility and N balance 

These was no significant variation among the dietary groups of animals in case of DM, OM, CP and ADF 

(p>0.05). Digestibility and intake values for L. leucocephala range from 50 to 71% and from 58 to 85 

g/kgw
0.75

/d live weight, respectively (Jones, 1979). This value is closer to the present findings. There were 

significant (p<0.05) differences among the mean values in terms of total N intake (g/d) and nitrogen balance 

(g/d) but non-significant in case of nitrogen outgo. L. leucocephala and M. azardirachta group of animals 

showed significantly (P<0.05) higher values than those of control and A.  heterophyllus group in case of 

nitrogen intake and nitrogen balance.  

The results of nitrogen balance of the animals clearly showed that M. azardirachta and L. leucocephala tree 

forage had significantly (p<0.05) positive effect on the nitrogen retention in the body of the animals. Theng 
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Kouch et al.(2003) found that DM digestibility and OM digestibility were 48.5 and 49.0 %, respectively. DM 

digestibility of the hanging jackfruit foliage (63.3%) was 14.8 units higher than for the separated leaves, an 

increase of some 30%. Nguyen Thi Mui (2001) reported that the digestibility of jackfruit foliage was 52.6%, 

which is in agreement with the values for foliage fed in the trough in our experiment. Theng Kouch et al.(2003) 

reported that nitrogen intake, nitrogen outgo and nitrogen balance were 14.23, 8.79 and 6.00 g/d, respectively in 

case of jackfruit leaves. Nitrogen intake and faecal and urinary N are determinants of nitrogen balance (N-

balance), whereas N intake depends upon DM and CP intake. Feeding high CP diets may also  result in greater 

faecal and urinary N excretion (Fahmy et al., 1992). 

 

4. Conclusions 

Diets with L. leucocephala forages resulted better in terms of weight gain, digestibility and nitrogen balance 

compared to A. heterophyllus, M. azardirachta and sole silage. The diets of sheep may be supplemented with L. 

leucocephala for improved growth performance and further research should be taken on M. azardirachta to 

improve its acceptance to sheep. 

 

Conflict of interest 

No one to declare. 

 

References 

Alam MR, 1998. Potential use legume tree leaves as forage in Bangladesh. In: Nitrogen fixing trees for fodder 

production. (Ed. J. N. Daniel and J. M. Roshetko). Winrock International, USA, pp. 205-211. 

AOAC, 1995. Official Methods of Analysis. (16
th
 edition), Association of Official Analytical Chemist. 

Washington D.C. 

Benavides J, 1991. Integración de arboles y arbustos en los sistemas de alimentación para carbras en America 

Central. Un enfoque agroforestal, El Chasqui. Tropical Agricultural Research and Training Center. 

Turrialba, Costa Rica. pp. 6–36. 

Bhowmik  S, SD Chowdhury, MH Kabir and MA  Ali, 2008. Chemical composition of some medicinal plant 

products of indigenous origin. The Bangladesh Veterinarian, 25: 32 – 39. 

Dagbir NJ,  MA Rad. and M  Uwadyjan, 1980. Studies on the utilization of full fat sunflower seed in the broiler 

ration. Poultry Science, 59:2273-2278. 

Dahlanuddin , 2000.  Development of feeding systems for goats based on available resources 

on Lombok, Indonesia. 1. Study on nutrient supply under farmconditions. International Foundation for 

Science. Stockholm pp. 63. 

Devendra C, 1982. The nutritive value of Leucaena leucocephala cv. Peru in balance and growth studies with 

goats. MARDI Research Bulletin, 10: 138–150.  

Duncan DB, 1955. Multiple Range and Multiple F-tests. Biometrics, 11: 1-42. 

Dutta P , PR Bhartacharyya, ON, Rabha, NC, Bordolon, and JN Barna, 1986. Feeding deterrents for Philosamia 

ricini (Samia cynthia subsp. ricini)  from Tithonia diversifolia. Phytoparasitica. 14:77-80. 

Fahmy MH, JM Boucher, LM. Poste, R Gregoire, G Butler, and JE Cpmeau, 1992. Feed efficiency, carcass 

characteris-tics, and sensory quality of lambs with or without prolific an-cestry, fed diets with different 

protein supplements. J. Anim. Sci., 70: 1365-1374.  

Goering HG and PJ Van Soest, 1970. Forage fiber analysis. ARD. USDA. Washington, DC. Agriculture 

Handbook, no. 379, pp. 20 

Jones RJ, 1979. The value of Leucaena leucocephala as a feed for ruminants in the tropics. World Animal 

Review, 31: 13-23. 

Khalid MF, M Sarwar, AU Rehman, MA Shahzad. and N Mukhtar, 2012. Effect of Dietary Protein Sources on 

Lamb’s Performance: A Review. Iranian Journal of Applied Animal Science, 2: 111-120.  

Nguyen Thi Mui, IP  LedinUden. and Dinh Van Binh,  2001.Effect of replacing a rice bran-soya bean 

concentrate with jackfruit (Artocarpus heterophyllus) or flemingia (Flemingia macrophylla) foliage on the 

performance of growing goats. Livestock Production Science, 72:253-262. 

Nitis IM, 1989. Fodder trees and livestock production under harsh environment. Asian Livestock, 89: 116–120. 

Panhwar MH, F Panhwar, 2003. Neem-A natural Pestica. Available at http://www.panhwar.com/Article 40.htm 

Ramesh, CS, 2000. Neem for sustainable development and environmental conservation. Indian Perspective, pp 

39-51. 

http://www.panhwar.com/Article%2040.htm


Asian J. Med. Biol. Res. 2015, 1 (3)                                                                                                                   653 
 

 

Sokumbi OA., GN Egbunike, 2000. Physiological responses of growing rabbits to neem (Azadirachta indica) 

leaf meal based diets: Haematology and serum biochemistry. Trop. Anim. Prod. Invest, 3:81-87. 

Steel RGD. and JH Torrie, 1980. Principles and Procedures of Statistics: A Biometric Approach, 2
nd

 

edition.mcGraw-Hill kapagakusha Ltd., Tokyo, Japan. 

Thanh Van DT, N Thi Mui and I Ledin 2005. Tropical foliages: effect of presentation method and species on 

intake by goats. Animal Feed Science and Technology, 118 : 1–17. 

Theng Kouch, TR Preston, and J Ly, 2003. Studies on utilization of trees and shrubs as the sole feedstuff by 

growing goats; foliage preferences and nutrient utilization. J. Liv. Res. Rur. Dev., 15:  10-14. 

Thornton RF and DJ Minson, 1973. The relationship between apparent retention in the rumen, voluntary intake 

and apparent digestibility of legumes and grass diet in sheep. Australian J. Agri. Res., 24: 889-898. 

Van Eyes, JE, IW Mathius, P Pongsapan,  and WL Johnson, 1986.  Foliage of the tree 

legumes gliricidia, leucaena and sesbania as a supplement to napier grass for growing goats. Journal of 

Agricultural Science, 107:227-233. 

 

 

http://www.sciencedirect.com/science/article/pii/S0377840104002676
http://www.sciencedirect.com/science/article/pii/S0377840104002676
http://www.sciencedirect.com/science/article/pii/S0377840104002676
http://www.sciencedirect.com/science/journal/03778401
http://www.sciencedirect.com/science/journal/03778401/118/1
http://ftp.sunet.se/wmirror/www.cipav.org.co/lrrd/lrrd15/7/cont157.htm

