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Introduction 
 

Poultry industry is highly dependent on the 

feed price because of feed cost have a major 

proportion ranging between 60 to 70 per cent 

of total production costs. Besides, the price of 

conventional protein feed resources such as 

groundnut cake, fish meal and soybean meal 

are in high cost. A possible way to reduce 

poultry feed costs is finding alternatives to 

conventional protein sources that are 

economical, cost-effective and locally 

available (Shelke et al., 2018).Leaf meal do 

not only provide protein but also some 

essential vitamins A, C, E, iron and minerals, 

amino acids(methionine, cysteine and oxy-

carotenoids) which are generally deficient in 

other feeds (Moyo et al., 2011). The use of 

leaf meals of plants as feed ingredients as 

alternative to conventional feed resources is 

increasingly becoming a novel area of 

research in animal nutrition (Abou-Elezz et 

al., 2011). Mulberry leaves are nontoxic 

natural therapeutic agents known to possess 

An experiment was conducted to study the influence of unconventional feedstuff on 

immune parameters in giriraja birds. A total of three hundred one day- old chicks were 

distributed into 5 treatment groups each consisting of 4 replicates with 15 chicks each. 

Basal diet (T1) and the experimental diets were prepared by incorporating mulberry leaf 

powder at 5 % (T2), moringa leaf powder at 5 % (T3), sesbania leaf powderat5 % (T4) and 

azolla powder 5 % (T5). The duration of the experiment was 8 weeks. Blood samples was 

collected from two birds from each replicate on42
nd 

day. Serum was separated and 

antibody titer against Newcastle disease virus and Infectious bursal disease virus was 

estimated using HA followed by HI (Allan and Gough, 1974) and using indirect ELISA 

kit. In conclusion of mulberry, moringa, sesbania and azolla at 5 percent had no significant 

improvement on immune response against Newcastle disease and Infectious bursal disease 

on the 42
nd

 day of the experiment and also showed non-significant(P > 0.05) difference on 

immune organs weight of birds fed with different treatment groups compared to control. It 

was concluded that inclusion of mulberry, moringa, sesbania and azolla at 5 per cent was 

not beneficial in improving the immune parameters of Giriraja birds. 
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antidiabetic, antimicrobial, antimutagenic, 

antioxidant, anticancer, anxiolytic, 

anthelmintic, antistress, immunomodulatory, 

hypocholesterolemic, nephroprotective and 

hepatoprotective activities (Devi et al., 2013).  

 

The higher abundance of Bacteroides, 

Prevotella, and Megamonas in the chicken 

gut suggests that using mulberry leaf powder 

as feed additive in chicken could be beneficial 

for chicken health (Chen et al., 2019). 

Moringa oleifera leaf meal has nutritional and 

medicinal values (Fahey, 2005). A study 

conducted of Bhattacharyya et al.(2016) 

repeated that Azolla pinnata possesses 

promising immunomodulatory potential in 

commercial broilers. Replacement of 5.5 per 

cent of basal diet with Azolla pinnata meal on 

dry matter basis elicit higher immunity in 

commercial broilers. Thus, the objective of 

this study was to investigate the effects of 

mulberry, moringa, sesbania and azolla on gut 

health of Giriraja birds. 

 

Materials and Methods 
 

The experiment was conducted at the 

Department of Poultry Science, Veterinary 

College, Hebbal, Bengaluru. A total of 300 

one day old Giriraja birds were distributed 

into five treatment groups with four replicates 

in each group and fifteen birds in each 

replicate. Chicks were reared under deep litter 

system with supply of ad libitum feed and 

water. The trial duration was for 8 weeks (56 

days). A standard broiler pre-starter, starter 

and finisher rations were formulated as per 

BIS (2007) recommendation. Basal diet (T1) 

and the experimental diets were prepared by 

incorporating mulberry at 5 per cent (T2), 

moringa at 5 per cent (T3), sesbania at 5 per 

cent (T4) and azolla at 5 per cent (T5). 

Standard managemental practice was 

followed during the experiment. Blood 

samples was collected from two birds from 

each replicate on42
nd 

day. Serum was 

separated and antibody titer against Newcastle 

disease virus and Infectious bursal disease 

virus was estimated using HA followed by HI 

(Allan and Gough, 1974) and using indirect 

ELISA kit. At the end of the experiment, two 

birds from each replicate in each treatment 

groups were slaughtered to record the weight 

of lymphoid organs viz., spleen, thymus and 

bursa of Fabricius. The recorded weights were 

expressed as the percent of pre slaughter bird 

weight (% of live weight). 

 

General formula for calculation of percent 

relative weight of immune organ is as 

follows: 

 

       Organ weight (%) = 

        Organ weight (g) 

× 100 

Pre slaughter live weight (g) 

 
 

 

Results and Discussion 

 

Immunological response 

 

Antibody titre against Newcastle disease 

and Infectious Bursal Disease 

 

At the end of 42
nd

 day, the antibody titre 

against Newcastle disease in groups T1, T2, 

T3, T4 and T5 were1.304, 1.417, 1.396, 1.414 

and 1.391, respectively. ANOVA revealed no 

significant (P > 0.05) difference in antibody 

titre against Newcastle disease among the 

various treatment groups and the antibody 

titre against Infectious bursal disease in 

groups T1, T2, T3, T4 and T5 were 2559.43, 

2413.56, 2498.88, 2584.66 and 2562.71, 

respectively. Statistical analysis revealed no 

significant (P > 0.05) difference in antibody 

titre against Infectious bursal disease among 

the various treatment groups (Table 1). 

 

Immune organ weights (% of live weight) 

 

The weight of spleen (%) on 56
th 

day of the 

experiment in groups T1, T2, T3, T4 and T5 

were 0.124, 0.128, 0.131, 0.133 and 0.119, 

respectively. Statistical analysis revealed no 
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significant (P > 0.05) difference in weight of 

spleen between the treatments and control 

(Table 2).  

 

The weight of thymus (%) on 56
th 

day of the 

experiment in groups T1, T2, T3, T4 and T5 

were 0.340, 0.304, 0.315, 0.317 and 0.333, 

respectively. ANOVA revealed no significant 

(P > 0.05) difference in weight of thymus 

between the treatments and control (Table 2). 

 

Table.1 Effect of supplementation of Morus alba leaf powder, Moringa oleifera leaf powder, 

Sesbania grandiflora leaf powder and Azolla pinnata leaf powder on antibody titers against 

Newcastle disease (log HI titer) and Infectious bursal disease (ELISA) on 42
nd

 day in Giriraja 

birds 

 

Experimental 

group 

Description of the treatment NDV   IBDV titer 

T1        Basal diet 1.304 ± 0.30 2559.43 ± 288.30
 

T2 5% Morus alba leaves powder in basal diet 1.417 ± 0.18 2413.56 ± 291.49
 

T3 5% Moringa oleifera leaves powder in basal diet 1.396 ± 0.22 2498.88 ± 231.06
 

T4 5% Sesbania grandiflora leaves powder in basal 

diet 

1.414 ± 0.12 2584.66 ± 359.71
 

T5 5% Azolla pinnata leaves powder in basal diet  1.391 ± 0.17 2562.71 ± 163.80
 

 

Table.2 Effect of supplementation of Morus alba leaf powder, Moringa oleifera leaf powder, 

Sesbania grandiflora leaf powder and Azolla pinnata leaf powder on Lymphoid organs weight 

(% of live weight) (Mean ± SE) in Giriraja birds 

 
Experimental 

group 

Description of the treatment Lymphoid organs weight (g/100g body weight) 

Spleen  Bursa of 

Fabricius 

Thymus  

T1        Basal diet 0.124 ± 0.150
 

0.131 ± 0.014
 

0.340 ± 0.047
 

T2 5% Morus alba leaves powder in basal diet 0.128 ± 0.009
 

0.137 ± 0.006
 

0.304 ± 0.040
 

T3 5% Moringa oleifera leaves powder in basal 

diet 

0.131 ± 0.107
 

0.133 ± 0.008
 

0.315 ± 0.047
 

T4 5% Sesbania grandiflora leaves powder in 

basal diet 

0.133 ± 0.019
 

0.139 ± 0.009
 

0.317 ± 0.027
 

T5 5% Azolla pinnata leaves powder in basal 

diet  

0.119 ± 0.009
 

0.141 ± 0.004
 

0.333 ± 0.017
 

 

The weight of bursa (%) on 56
th 

day of the 

experiment in groups T1, T2, T3, T4 and T5 

were 0.131, 0.137, 0.133, 0.139 and 0.141, 

respectively. Statistical analysis revealed no 

significant (P > 0.05) difference in weight of 

bursa between the treatments and control 

(Table 2). 

 

In similar to the present study Eze et al., 

(2013) who studied immune boosting 

potential of crude methanolic extract of 

Moringa oleifera in chickens experimentally 

challenged with Newcastle disease (ND) virus 

reported increases in total and differential cell 

numbers and haemagglutination inhibition 

(HI) titre in the extracts of Moringa oleifera 

treated groups did not correlate with total 

protection against ND. The present study is 

also in agreement with (Laxman et al., 2016) 

who conducted the experiment in which the 

average HI titre revealed non-significant (P > 

0.05) differences among the experimental 

groups. The supplementation of moringa leaf 

powder in broiler diet could not exert 
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significant changes in antibody titre against 

Ranikhet disease in broiler chickens. The 

present study is in disagreement with 

Bhattacharyya et al., (2016) who concluded 

that Azolla pinnata possesses promising 

immunomodulatory potential in commercial 

broilers. Replacement of 5.5 per cent of basal 

diet with Azolla pinnata meal on dry matter 

basis elicit higher immunity in commercial 

broilers. 
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