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An investigation was carried out to study the effect of feeding Moringa leaf meal-based 

diets on the biometry and body condition score in Deccani growing lambs. Eighteen 

growing either sex of lambs with uniform body weights (14.22 ± 1.5 kg) and aged between 

4 and 8 months were selected for the study and randomly allotted to three treatment groups 

with six lambs in each group (6 x 3).  Three experimental diets were prepared using 100 

per cent groundnut cake (T1), 75% groundnut cake+ 25% Moringa oliefera leaf meal (T2) 

and 50% groundnut cake+ 50 % Moringa oliefera leaf meal (T3) as protein source in the 

concentrate mixture and all lambs fed with ad libitum green fodder. The investigation was 

conducted for 90 days. The fortnightly biometric measurement findings indicated that the 

mean fortnight body length, face length and hip width of growing Deccani lambs increased 

linearly throughout the experimental period and body length had a significant difference 

(P<0.05) among the treatments while the height at wither, chest girth, face length and tail 

length showed non-significance difference between the groups. The final body condition 

score was significant (P<0.01) among the three treatment groups. Significantly (P<0.05) 

higher BCS was observed in T2 group lambs than T1 and T3 group lambs from 3rd to 6th 

fortnight. Inclusion of Moringa oliefera leaf meal at 25% in the concentrate mixture 

improved the biometry and body condition score in lambs reared in intensive farming 

system. 
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Introduction 
 

As per 20
th

 Livestock Census (2019-20) the 

sheep population in India is 74.26 million and 

contributes 13.87 % of the total livestock 

population. India ranks third in world sheep 

population with 6.8% of the world population 

and contributing to 4.9% of total meat 

production in the country. The sheep sector is 

growing at annual rate of 3.9% and producing 

556.44 (in 000 Tons) of mutton in the country 

(BAHS, 2016-17).    

 

India’s huge small ruminant (sheep and goat) 

population still sustain to larger extent on the 

grazing resources, grazing based animal 

husbandry plays a significant role in rural 

economy of an agrarian country like India. 

The grazing activity depends on the 

availability of the grazing resources from 

pasture and other grazing lands, viz. forest, 

miscellaneous tree crops and groves, 

cultivable waste lands and fallow lands. The 

requirement for fodder is mainly governed by 

the population and species of livestock, 

management level and climate condition. As 

per estimates of IGFRI (2013) the availability 

of green fodder from cultivated areas and 

pastures is 826.0 MT against the demand of 

1012.7 MT in the country by 2050. Similarly, 

in case of dry fodder, estimated total 

availability will be 547.7 MT (from dry 

residues and by-products of grain, 

commercial crops and dry grass from grazing 

lands and forests) against the requirement of 

631.0 MT. The total area under cultivated 

fodder is only 8.4 m ha on individual crop 

basis which is static since last two decades. 

The scope for further increase in area under 

forages seems meagre due to pressure of food 

crops for human population. 

 

Utilization of fodder trees and shrubs could be 

a potential strategy for increasing the quality 

and availability of feeds for resource-limited 

livestock farmers during the dry season. The 

trees provide a good and cheaper source of 

protein and micronutrients (Moyo et al., 

2012a). In recent years, there has been 

increased research on alternative protein 

sources from forage trees and shrubs that can 

be fed to sheep. In recent years, attention has 

been given to the use of moringa leaf meal 

(MLM) as a protein source and feed 

component in animal production especially in 

goats (Sarwatt et al., 2002 and Asaolu et al., 

2010) and also for other ruminants (Sarwatt et 

al., 2000). In view of this, the present study 

was planned to replace GNC with dried 

Moringa oleifera leaf meal in the concentrate 

mixture of sheep reared under intensive 

farming system to study the biometry and 

body condition score. 

 

Materials and Methods 

 

Eighteen growing Deccani sheep of uniform 

body weight (14.19 ± 1.5 kg) and age (4 to 8 

months) were selected and randomly allotted 

to three treatment groups with six lambs in 

each group (6 x 3) and reared in intensive 

farming at LFC, Rajendranagar. Three 

experimental diets were prepared using 100 

percent groundnut cake (T1), 75% groundnut 

cake+ 25% Moringa oliefera leaf meal (T2) 

and 50% groundnut cake+ 50% Moringa 

oliefera leaf meal (T3) as protein source in 

the concentrate mixture and offered as per the 

ICAR (2013) recommendations along with ad 

libitum green fodder. The dried leaves were 

finely grounded to powder form and then 

bagged and stored for incorporation in the 

concentrate mixture. The composition of the 

ingredients in the concentrate mixture shown 

in the Table 1.  

 

All the lambs in the experiment were 

provided with a floor space of 1m
2
/ lamb in 

the covered shed with asbestos roof. The 

experimental lambs were ear tagged for 

proper recording of the data. All the lambs 

were dewormed with Albendazole @ 10 mg 
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/kg body weight before start of the experiment 

and once in the middle of the trail. Proper 

feeding and watering arrangements were 

made hygienically.  

 

Body measurements were recorded by using a 

standard measuring tape to the nearest 0.5 

centimeter after the animals were allowed to 

stand squarely on an even ground. This was 

performed in the morning before the animals 

were fed. The body measurements were 

recorded as per Narasimham et al., (2003) and 

Rajanna et al., (2013) as mentioned below.  

 

Height at withers 

 

Distance from the base of the hoof to the 

highest point of withers. 

 

Chest girth   
 

Body circumference around the chest, just 

behind the elbow joint.  

 

Body length 

 

Distance from point of shoulder to the point 

of tuber ischii. 

 

Hip width 

 

Distance from the tuberosity prominence of 

ilium bone of one side to the other, across the 

rump.  

 

Face length 

 

Distance from the base of the nose to the 

middle point of head. 

 

Tail length  
 

Distance from the base of the tail to the head 

of tail. Body Condition score of the sheep 

were recorded at fortnightly intervals by 

visual appraisal and by palpation or 

combination of the two in sheep. The body 

condition score was done based on 1 to 5 

scale system with an interval range of 0.5 

point as per the procedures suggested by 

Russel et al., (1969). The scores assigned 

were tallied with score of two colleague 

researchers and advisor of the research for 

correction and accuracy.  

 

Statistical analysis of the data was carried out 

in accordance with Snedecor and Cochran 

(1994). Analysis of variance was used to test 

the significance of variance and the treatment 

means tested for significance by Duncans new 

multiple range F test (Duncan,1995). 

 

Results and Discussion 

 

Biometry of lambs 

 

The biometric measurements indicate the 

skeletal growth of the animals. Body length 

and height at withers are the measures of 

bony growth while chest girth is a measure of 

development of muscles, bones and fat and it 

had close relationship with live weight 

(Pomeroy, 1955).  Effect of feeding 

experimental diets on biometry in Deccani 

lambs is present in Table 2. 

 

Fortnightly body length  

 

The body length was much pronounced from 

4
th

 to 6 
th 

six fortnight of the experiment in all 

the animal groups. Statistical analysis 

revealed a significant difference (P<0.05) 

among three treatment groups in final 

fortnight (6
th

 fortnight).   

 

T2 group lambs had significantly (P<0.05) 

higher body length than T1 group lambs 

(Table 2).   This could be due to more bony 

growth and associated weight gain as result of 

better digestibility of nutrients with efficient 

utilization of absorbed nitrogen with Moringa 

leaf supplementation in T2 lambs. 
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The results of the present study are 

comparable with the findings of Bharambe 

and Burte (2012), Padama Meel (2018) and 

Jagritisrivastav (2019). In contrast to these 

results Adegun and Aye (2011) found a 

significant increase in final body length when 

sheep was fed with Moringa based multi 

nutrient blocks. 

 

Fortnightly height at withers  

 

There was no significant difference (P>0.05) 

in height at withers (HW) among the 

treatment group lambs, however HW was 

relatively higher in Moringa supplemented 

group lambs (T2 and T3) when compared to 

T1 (Table 2). This could be due to more 

weight gain along with bony growth as result 

of better digestibility of nutrients with 

efficient utilization of absorbed nitrogen in T2 

and T3 group lambs. These findings are in 

agreement with reports of Padama Meel 

(2018) in goat kids fed with Moringa leaves. 

In contrast to these results Adegun and Aye 

(2011) found a significant increase in final 

height at wither when sheep was fed with 

Moringa based multi nutrient blocks. 

 

Fortnightly chest girth  

 

The circumference of chest of the animals is 

an important indicator of animal health, body 

weight and size and which helps in 

respiration. The rate of weight gain in terms 

of body weight and average daily gain was 

reflected in concomitant growth of chest girth 

in all the experimental group lambs. The 

growth of chest girth was much pronounced 

from fourth to sixth fortnights in all the 

experimental groups. The observed chest girth 

values were non-significantly higher in T2 

and T3 group as compared to T1 group lambs 

(Table 2).  

 

This could be due to more weight gain along 

with bony growth as result of better 

digestibility of nutrients with efficient 

utilization of absorbed nitrogen in T2 and T3 

group diets which received Moringa oliefera 

leaf meal in their concentrate mixture. Similar 

findings were reported by Dass (2007), 

Bharambe and Burte (2012) for chest girth in 

stall fed systems, whereas, Adegun and Aye 

(2011) found a significant increase in final 

chest girth when sheep was fed with Moringa 

based multi nutrient blocks.  

 

Table.1 Ingredient composition of experimental diet (kg) 

 

Ingredients Control T1 T2 T3 

De-oiled rice bran 29 26.7 24.5 

Moringa Leaves - 7.3* 14.5* 

Ground nut cake 

(De-oiled) 

20 15 10 

Cotton seed cake 13 13 13 

Red gram chunni 35 35 35 

Salt 01 01 01 

Min.Mix 02 02 02 

Total 

Nutritive value (calculated %) 

100 100 100 

TDN 60.85 60.07 60.58 

CP 19.28 19.00 18.72 
*25% and 50% GNC Protein replaced with Moringa leaves in T2 and T3, respectively 
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Table.2 Effect of feeding experimental diets on biometry in Deccani lambs 

 
Fortnight T1 T2 T3 SEM P Vale 

 Body length 

1 48.83±1.62 49.50±2.46 48.00±1.69 1.074 0.86 

2 50.41±1.46 52.00±2.25 50.33±1.38 0.963 0.75 

3 52.50±1.18 55.00±1.67 52.83±1.19 0.788 0.39 

4 54.83±1.14 59.33±1.36 56.33±1.56 0.867 0.91 

5 56.83±1.22 61.83±0.98 59.00±1.84 0.905 0.06 

6 58.66±1.09b 66.0±0.82a 62.00±1.51ab 0.965 0.02 

Over all mean 52.79±1.57 55.95±2.57 53.57±2.18 1.205 0.56 

 Height at withers 

1 55.58±0.79 56.83±0.66 56.16±2.55 1.182 0.92 

2 56.66±0.42 57.83±2.63 57.00±2.42 1.155 0.82 

3 58.33±0.66 59.33±2.21 58.66±0.66 1.083 0.93 

4 59.83±0.87 60.33±2.27 59.83±2.16 1.022 0.97 

5 61.00±0.51 62.16±0.60 62.16±2.05 0.842 0.82 

6 63.00±0.51 65.16±1.57 63.50±1.50 0.736 0.48 

Over all mean 58.71±1.07 59.28±1.38 58.69±1.35 0.704 0.93 

 Chest girth 

1 59.75±2.98 61.67±1.17 60.08±2.49 1.268 0.82 

2 60.83±2.63 62.67±1.17 61.25±3.58 1.433 0.87 

3 62.33±3.58 63.83±1.54 63.33±3.16 1.531 0.95 

4 63.83±3.93 65.33±3.05 65.17±3.05 1.599 0.92 

5 66.00±1.47 66.33±3.11 66.00±3.99 1.632 0.99 

6 68.33±1.46 69.50±3.22 67.16±4.04 1.676 0.86 

Over all mean 64.69±0.98 63.55±1.44 62.76±1.16 0.678 0.68 

 Hip width 

1 11.58±.045 11.90±0.59 11.08±0.55 295 0.78 

2 11.59±0.55 12.08±0.52 12.00±.045 0.281 0.76 

3 12.08±0.55 12.67±0.56 12.50±0.55 305 0.74 

4 12.58±0.55 13.08±0.55 13.03±0.42 0.288 0.58 

5 13.09±0.48 13.75±0.53 13.17±0.60 0.299 0.68 

6 13.16±0.48 14.42±0.58 13.83±0.70 0.345 0.35 

Over all mean 12.41±0.32 12.76±0.40 12.11±0.44 0.222 0.52 

 Tail length 

1 13.58±0.93 14.00±0.61 13.75±0.68 0.412 0.92 

2 14.28±.066 14.58±0.55 14.33±0.79 0.369 0.93 

3 14.83±0.65 16.00±0.93 15.16±0.51 0.408 0.51 

4 15.41±.063 16.40±1.05 15.75±0.47 0.428 0.6 

5 16.00±0.74 16.50±1.056 16.33±0.40 0.426 0.9 

6 16.41±0.62 16.83±0.60 16.56±1.05 0.393 0.88 

Over all mean 14.85±0.42 15.24±0.55 15.17±0.45 0.266 0.83 

 Face length 

1 16.91±0.30 17.15±0.35 17.05±0.61 0.241 0.92 

2 17.33±0.30 17.75±0.35 17.63±0.60 0.242 0.79 

3 17.75±0.29 18.85±0.44 18.06±0.52 0.247 0.48 

4 18.35±0.32 19.33±0.57 18.41±0.61 0.301 0.35 

5 18.75±0.28 20.00±0.65 19.08±0.65 0.329 0.29 

6 19.33±0.24 20.75±0.65 20.58±0.65 0.334 0.18 

Over all mean 18.01±0.33 18.53±0.60 18.06±0.43 0.205 0.62 

Mean with different superscripts row wise indicate significant difference (P<0.05) 
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Table.3 Effect of feeding experimental diets on body condition score in Deccani lamb 

 

Fortnight T1 T2 T3 SEM P Vale 

1 2.22±0.03
b 

2.92±0.15
a 

2.67±0.11
a 

0.092 0.00 

2 2.25±0.02
b 

3.17±0.10
a 

3.00±0.12
a 

0.110 0.001 

3 2.32±0.03
a 

3.42±0.08
c 

3.08±0.15
b 

0.125 0.00 

4 2.4±0.03
a 

3.58±0.08
c 

3.33±0.11
b
 0.131 0.002 

5 2.48±0.03
a 

3.75±0.11
c 

3.42±0.08
b 

0.137 0.001 

6 2.58±0.02
 a
 4.08±0.15

 c
 3.67±0.11

 b
 0.164 0.00 

Overall 

mean 

2.37±0.05 

 

3.48±0.16 

 

3.19±0.14 

 

0.393 0.88 

Mean with different superscripts row wise indicate significant difference (P<0.01) 

 

Hip width  

 

The observed values for hip (HW) width 

during different fortnights and overall mean 

were non-significant (P>0.05) in all fortnights 

in lambs fed with different experimental diets. 

Kumar Sandeep et al., (2017) reported the 

similar results in Deccani sheep in intensive 

farming system.  

 

Tail length  

 

The observed values for tail length (TL) were 

non-significant in all fortnights but linearly 

increased in all treatment groups. The overall 

mean and final tail length were also non-

significantly highest in Moringa 

supplemented groups compared to control 

group. The findings in the present study are in 

agreement with the findings of Kumar 

Sandeep et al., (2017) and Mahmud (2013). 

In contrast to the present findings Adegun and 

Aye (2011) found a significant (P<0.05) 

increase in final tail length when sheep was 

fed with Moringa based multi nutrient blocks. 

 

Fortnightly face length  
 

Significantly (P<0.05) higher face length was 

observed in T2 group than T1 group and no 

significant difference was observed between 

T2 and T3 groups. This could be due to more 

weight gain along with bony growth as a 

result of better digestibility and efficient 

utilization of nutrients in Moringa oleifera 

based diets. The findings are corroborated 

with findings of Iqbal et al., (2013) in 

Deccani sheep. 

 

Body condition score  

 

Effect of feeding experimental diets on BCS 

in Deccani lambs is present in Table 3. Body 

Condition score is practical management tool 

to be used in conjunction with nutritional and 

other management strategies to optimize 

production of the flock.  

 

All the experimental groups have shown a 

gradual increment in their BCS during 

experimental period. There was a significant 

(P<0.01) increase in BCS during all 

fortnights. The BCS during 1
st
 and 2

nd
 

fortnight was significantly higher in T2 group 

than T1 group and similar between T2 and T3 

groups.  The final mean of BCS had a 

significant difference (P<0.01) among the 

three treatment groups.  

 

The final BCS was significantly (P<0.01) 

higher in T2 group than T1 and T3 groups. 

From the results, it is evident that the overall 

BCS has improved at the end of the 

experiment, that indicated the ideal body fat 

reserves and muscle thickness which was 

reflection of increases body weight gain in 
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respective fortnights. Similar results were 

reported by Moyo et al., (2012b) when cross-

bred Xhosa lop eared goats fed with Moringa 

oleifera Lam. Similarly, Kochewad et al., 

(2018) reported the significant difference 

(P<0.05) in BCS in Deccani lambs reared in 

intensive farming system. 
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