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ABSTRACT 

      This work was done to investigate the effect of replacing the yellow corn (maize) 

with sorghum (white corn) and soy bean with peas on body weight, food intake, some 

hematological (PCV. And Hb) and also on some biochemical parameters (protein and 

urea).  

    72 one day old unsexed broiler chicks of average body weight 40-45 gm; they were 

divided into 3 equal groups of 24 chicks with 3 replicates. The first group were fed a 

diet containing sorghum ; the second group were fed a diet containing peas while third 

group fed normal diet. All groups fed on a  starter diet for the first 28 days and then 

fed on growth diet till 49 days of age. Results showed significant increase in food 

intake, body weight in all experimental groups. Also significant increase were 

obtained in hematological parameters increased (Hb and PCV)as well as in serum 

biochemical parameters studied (P<0.05)for protein and urea in first and second 

groups compared to control group (Group 3). 

INTRODUCTION 

      sorghum has a higher protein content than corn (1& 2)
 
. Amino acid contents in 

sorghum specially cystine, tryptophan are higher than in corn but lower than in wheat 

(3 & 4) which are considered to be the first limiting amino acid in sorghum. Workers 

had reported reduced nitrogen and protein retention due to consumption of low tannic 
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acid sorghum. The effects of tannins on nutritive value of sorghum for poultry were 

reviewed by Gualtieri and Rapaccini (1) and  Nyachoti et al. (5); they concluded that 

low tannin sorghum was comparable to maize in nutritive value whereas Nyachoti et 

al. (5) that there were a great deal of variation in nutritive values of different varieties 

of sorghum. In Australian sorghum, tannins are not a limiting factor for its use (6). 

    The use of maize grain as a staple food for human and several industrial uses, this 

situation has called for investigation into the potentials of other readily available 

cereal for poultry feeding which are cheaper and are not used for human consumption 

widely like maize such as white corn (sorghum). Sorghum is a drought tolerant crop 

which has little industrial uses. The use of sorghum grains as energy sources in 

poultry diets has been documented (7). It has been ascertained that sorghum grains is 

a suitable substitute for maize in poultry diets (8 &9). Nayannor et al (10) and 

Medugo et al (11) replaced maize with sorghum grain in broiler chickens diet and 

reported no significant difference in performance.  

   Peas (Pisum sativum) has a high potential in yield, energy and protein (12). The 

crude protein content of ripe seeds of peas ranges from 24 to 34% on dry matter basis 

and the protein has relatively good amino acids profile (13& 14).     

     So this study was conducted to compare the performance of broiler chicks fed diets 

based on sorghum instead of corn and peas instead of soy bean compared with chicks 

fed on diet containing corn in Basrah environments. 

MATERIALS AND METHOD 

Housing and Experimental animals : 

    Feeding trial of The experiment was conducted in the premises of the poultry 

research unit, Faculty of Veterinary Medicine , University of Basra , during the period 

between November 2011 to January 2012. The experiment was carried-out under  

controlled environment rooms (24°C) and conditions.  

     Seventy-two (one day old) unsexed commercial broiler chicks (Ross) were used. 

All birds were fed on the control diet for two days. After weighted the chicks divided 

randomly into 3 groups of 8 chicks as replicate (3 replicate / treatment). The chicks 

were housed in floor deep litter pens (1.00 m2/bird). ad libitum fed energetic and is 

nitrogenous diets and had free access to water. Artificial light was provided 24 h/d for  
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the experiment according breeder’s requirements for starter (1-28d-old) and finishing 

(29-49d-old) periods. 

composition of grain types and experimental diets:  

Basic nutrient composition of sorghum grain and peas are shown in (Table1) 

Three  is energetic and is nitrogenous starter and finisher diets were formulated (Table 

2). 

Table (1): Composition  pea seed and sorghum (% DM Basis) (15) (16). 

COMPOSITION SORGHUM 

GRAIN 

FIELD 

PEAS 

MAIZE SOYABE

AN MEAL 

Crude protein (%) 9 25 9 42 

Ether extract (%) 3.5 1.5 43 2.4 

Crude fibre (%) 2.5 6.0 2 6.19 

Crude ash (%) 2 4.0 2.3 6.47 

Nitrogen free extract 

(%) 

60 63.5 71.49 32.11 

Gross Energy (kcalkg-1) 3288 2600 3340 2240 

 

Experimental Design: 

72 Broiler chicks aged 1day and average of body weight about 40-45gm., the 

chicks were divided into three equal groups, Group(G1):24 chicks were fed on diet 

contain sorghum. Group (G2): 24 chicks were fed on diet contain pea while group 

(G3): 24 chicks fed on normal diet. All groups fed on starter fed for 1-28days and 

then growth fed for 28-49days. 

Blood samples were drawn from the wing vein , Blood samples were collected 

from birds into clean dry test tubes and allowed to clot, and serum was separated and 

collected for frozen and later analyzed. 

 

 

 

 



Bas.J.Vet.Res.Vol.11,No.1,2012 

 

296 

 

 

 

 

Table (2): Composition of poultry diet for starter and growth:  

Growth diets Starter diets Ingredients 

G3 

Control 

G2 

peas 

G1 

Sorghum 

G3 

control 

G2 

Peas 

G1 

Sorghum 

48.8 48.8 ------ 44.8 44.8 ------ Yellow corn 

(maize) 

20 ----- 17 24 ------ 21 Soybean meal 

20 18 20 20 20 20 Wheat 

------ ---- 51.8 ------ ------ 47.8 Sorghum grain 

------ 22 ----- ----- 25 ----- Peas seed 

10 10 10 10 10 10 Protein premix 

0.2 0.7 0.7 0.7 0.7 0.7 CaCo3 

0.2 0.2 0.2 0.2 0.2 0.2 Vit. 

0.3 0.3 0.3 0.3 0.3 0.3 Salt 

100 100 100 100 100 100 Total  

Calculated composition 

20.2 20.4 20.8 22.2 21.3 21.8 Crud protein 

3.48 3.2 3.8 3.48 3.24 3.80 Crud fiber 
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3075.9 2965 3023.5 3051.5 2919.4 2925.6 Metabolic energy 

 

 

 

 

Hematological parameters 

1- Hemoglobin concentration (Hb)  

     Sahli apparatus was used to measure the concentration of hemoglobin (gm / dl). 

Hydrochloric acid of 0.1 normality (N) was poured to mark (20) of Sahli tube and 10 

µl of blood specimen were added and mixed together, then the mixture was left for 10 

minutes. Later on, distilled water was added gradually until the color of the diluted 

acid hematin tenders similar to that of the standard tube color (17). 

2-Packed cell volume (PCV) 

       The microhematocrit method was used to calculate the percentage of PCV by the 

use of heparinized capillary tubes, which contain heparin. One end of the capillary 

tube was closed by artificial clay after being filled to 3/4 of its length with blood, and 

it is put in microhematocrite centrifuge on velocity (12000 g/min) for 3.5 minutes 

then the hematocrit value was obtained by service device (18). 

Biochemical measurements:   

    Blood samples were centrifuged (5000rmp/ min.) to isolate blood serum. The 

serum total protein was estimated by the photometric colorimetric test for total 

proteins / Biuret method by using special kit (Human / Total protein liquicolor, 

Germany). The serum urea measured by using special kit Urea/BNA-Liquizyme, 

Germany (modified Urease-Berthlot method). 

Statistical Analysis: 

   The experiment was designed as a complete randomized design. Data obtained from 

the experiment was subjected to analysis of variance (ANOVA) according to SPSS 

using computer program for windows.  
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    (P<0.05) was considered to be significant Duncan's multiple test were used to 

assess significance of differences between treatment ( 19). 

 

 

 

RESULTS AND DISCUSSION 

1-Effects of sorghum and peas on body weight: 

     Body weights difference between experimental groups is shown in table (3 and 4). 

It is clear from the tables that sorghum and peas did not exert any negative effects on 

birds body weight during the first growing period (first 28 days) and during the 

finishing period till 49 days. 

    It is clear from the tables that mean body weight of group 2 which fed peas instead 

of soya bean increased significantly (P<0.05) when compared with groups 1 and 3. 

This results resembles that found by Prandim et al., (20) who found significant effect 

of feeding peas on body weight; in this study the significant increase of peas fed 

group may be attributed to the high crude protein content of peas and high energy as 

well as which contributed together to enhance the increase in body weight of this 

group as well as decrease body weight of sorghum group than peas group this may be 

due to the manifestation of astringent effect of tannin contents of sorghum but the 

final body weight at the birds of all diets groups were within the ranges of reports for 

broiler chicks in the tropics (21). Also result of this study agreed with that of Castell 

et al. (22) when the found significant increase of broiler chicks body weight when fed 

on peas based diet. 

       Other workers found same trends of body weight of broiler chicks when fed on 

sorghum and corn such as (23) when found aconsiderable mean body weight of chicks 

fed on sorghum based diet during winter. Also Jacob et al. (24) recorded body weight 

of chickens fed on sorghum based diet like what is found in this study. 



Bas.J.Vet.Res.Vol.11,No.1,2012 

 

299 

    Also our results of body weights of birds fed on peas resembles that found by 

Moschini et al. (25) when they fed the birds on diet based on peas. Reddy and Rao 

(26) showed the effect of sorghum on  body weight  increase significantly (P>0.05) 

(1304 gm.) when compared with other group feed on maize (1238 gm.). 

2- Effect of sorghum and peas on feed intake: 

       Also feed intake recorded in table 4, it is clear that feed intake is markedly 

increased in group 2 than group 1 and group 3.   the some what reduce  in feed intake 

in group 1 may be attributed to the higher energy in the sorghum diet rather than in 

peas and corn based diets.  

   The higher protein content in peas based diet of group 2 may caused the birds of this 

group to consume more diet than the other two groups. Also results of this study 

agreed with those reported by Cramer et al. (27) when found that feed intake 

decreases in birds fed sorghum based diet. 

3- Effect of Sorghum and peas on blood and biochemical parameters: 

        These results were represented in tables (5, 6, 7 and 8). It is clear that all the 

measured parameters were increased significantly (P<0.05) in group 1 fed on 

sorghum when compared with other groups, this result is corresponded with results 

found by Prandini et al. (20). 

       Result of increase total protein and urea of this study were in the same way of 

results found by Diaz et al. (29) when found significant increase of these two 

parameters in group of birds fed on peas when compared with other group fed on faba 

bean. 

Table (3): Effect of sorghum and peas replace on body weights (gm.) of  broiler 

chicks:  

Groups 2w. 4w 6w 7w. 

G1 
396.166 ± 

Aa
 

26.573 

709.416 ±
 Ab

 

22.968 

1219.500 ±
 Ac

 

31.190 

1466.583 ±
 Ad

 

67.689 
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G2 
386.416± 

Aa 

25.403 

733.250± 
Bb 

27.052 

1233.583± 
Bc 

49.162 

1600.333± 
Bd 

72.019 

G3 
405.500 ± 

Aa 

29.956 

652.166 ± 
Aa 

27.924 

1208.166 ± 
Ac 

29.498 

1470.000± 
Ad 

51.874 

G1= sorghum replacement    G2 =peas replacement   G3= control 

A, B, C,D= denote to the different between groups 

a, b, c, d= denote to the different within groups 

 

Table (4): Effect of sorghum and peas replace on feed Intake (gm.) of  

broiler chicks:  

Groups 1-2w. 2-4w 4-6w 6-7w. 

G1 
311.666± 

Aa
 

1.211 

676.200±
 Ab

 

35.820 

1590.166±
 Ac

 

54.038 

3252.333±
 Ac

 

54.410 

G2 
310.166 ± 

Aa 

2.041 

667.283± 
Ab 

14.849 

1673.666± 
Ac 

75.404 

3373.00± 
Ac  

79.884 

G3 
 307.833± 

Ba 

3.710 

660.666± 
Aa 

31.513 

1466.666± 
Bc 

29.964 

3199.466± 
Bc 

31.913 

G1= sorghum replacement    G2 =peas replacement   G3= control 

A, B, C,D= denote to the different between groups 

a, b, c, d= denote to the different within groups 

Table(5):Effect of sorghum and peas replace on PCV (%) of  broiler 

chicks:  

Groups 2w. 4w 6w 7w. 

G1 30.000± 
Aa

 31.666±
 Ab

 34.333±
 Ac

 34.666±
 Ad
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0.894 0.516 0.816 0.516 

G2 
30.166± 

Aa 

0.752 

30.000 ± 
Ab 

0.894 

32.000± 
Bc 

0.894 

33.000± 
Bd 

0.894 

G3 
30.000± 

Aa 

0.894 

30.666± 
Ab 

0.516 

30.666± 
Bc 

0.516 

31.000± 
Bd 

0.894 

G1= sorghum replacement    G2 =peas replacement   G3= control 

A, B, C,D= denote to the different between groups 

a, b, c, d= denote to the different within groups 

 

Table (6): Effect of sorghum and peas replace on Hb (%) of  broiler 

chicks:  

Groups 2w. 4w 6w 7w. 

G1 
7.333± 

Aa 

0.816 

9.000± 
Ab 

0.632 

10.000± 
Ac 

0.894 

11.000± 
Ad 

0.836 

G2 
6 ± 

Ba
 

0.894 

7.666 ±
 Bb

 

0.516 

9.166±
 Ac

 

0.752 

9.500±
 Bc

 

0.547 

G3 
7.333± 

Aa 

0.516 

7.666± 
Ba 

0.516 

8.000± 
Bb 

0.894 

8.500± 
Cb 

0.547 

G1= sorghum replacement    G2 =peas replacement   G3= control 

A, B, C, D= denote to the different between groups 

a, b, c, d= denote to the different within groups 

Table(7):Effect of sorghum and peas replace on total protein  (gm/dl) of  

broiler chicks:  

Groups 2w. 4w 6w 7w. 
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G1 
3.695± 

Aa
 

0.320 

4.450±
 Aa

 

0.301 

5.041±
 Ab

 

0.547 

6.543±
 Ac

 

0.670 

G2 
4.545± 

Aa 

0.777 

4.991± 
Bb 

0.588 

5.857± 
Ac 

0.668 

6.450± 
Ad 

0.594 

G3 
3.796± 

Aa 

0.303 

4.418± 
Ba 

0.390 

4.603± 
Ba 

0.407 

5.403± 
Bb 

0.480 

G1= sorghum replacement    G2 =peas replacement   G3= control 

A, B, C,D= denote to the different between groups 

a, b, c, d= denote to the different within groups 

 

Table(8):Effect of sorghum and peas replace on Urea (mg./dl) of  broiler 

chicks:  

Groups 2w. 4w 6w 7w. 

G1 
15.833± 

Aa
 

2.137 

21.166±
 Ab

 

2.562 

38.000±
 Ac

 

7.042 

48.833±
 Ad

 

8.010 

G2 
16.000± 

Aa 

2.190 

20.666 ± 
Ab 

2.065 

27.500± 
Bc 

2.738 

35.000± 
Bd 

5.433 

G3 
15.000± 

Aa 

1.780 

21.333± 
Ab 

2.732 

27.500± 
Bc 

2.258 

37.500± 
Bd 

5.244 

G1= sorghum replacement    G2 =peas replacement   G3= control 

A, B, C,D= denote to the different between groups 

a, b, c, d= denote to the different within groups 
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استخدام الذرة البيضاء والباسلاء كبدائل عن الذرة الصفزاء وفول الصويا  وتأثيزها على  النوو 

والوعاييز الدهويت والبايوكيويائيت الوصليت في فزوج اللحن 

ّ٘رس ػبدالاىٔ ػي٘اُ 

. اىؼزاق-خاٍؼت اىبصزة ، اىبصزة-فزع اىفسيدت ٗالادٌٗت ٗاىنٍٍَاء، ميٍت اىطب اىبٍطزي

الخلاصت 

ٍغ اىذرة اىبٍضاء ٗف٘ه اىصٌ٘ا ٍغ اىباسلاء  (اىذرة)اىذرة اىصفزاء   حأثٍز اسخبداهأخزٌج اىخدزبت ىَؼزفت         

ّسبت حدٌ مزٌاث اىدً اىحَز اىَزص٘صت ٗ )ػيى ٗسُ اىدسٌ، ٍٗؼده اسخٖلاك اىؼيف، ٗبؼض ٍؼاٌٍز اىدً 

ٍِ دخاج اىيحٌ  بؼَز ًٌ٘ .72( . اىبزٗحٍِ ٗاىٍ٘رٌا)، ٗمذىل ػيى بؼض اىَؼاٌٍز اىنٍَ٘حٌٍ٘ت (ٍَٕ٘غي٘بٍِ اىدً

 طٍز 24 غزاً ، حٌ حقسٌٍ الافزاخ إىى ثلاد ٍدَ٘ػاث  45- 40ٗاحد غٍز ٍدْست ٗبَخ٘سظ ٗسُ خسٌ ٍِ 

غذٌج الافزاخ ػيى ػيٍقت ححخ٘ي ػيى اىذرة : (G1)ٗثلاد ٍنزراث ىنو ٍدَ٘ػت، ٍدَ٘ػت الاٗىى

حٌ حغذٌت الافزاخ ػيى ػيٍقت ححخ٘ي ػيى اىباسلاء بٍَْا ػيى ػيٍقت بادئت ىَدة  : (G2)اىَدَ٘ػت اىثاٍّت .اىبٍضاء

 ًٌ٘ ٍِ اىؼَز، اىْخائح حظٖز سٌادة فً اسخٖلاك اىغذاء ٗ ٗسُ اىدسٌ 49 ًٌ٘ ثٌ غذٌج ػيى ػيٍقت َّ٘ حخى 28

مو ٕذٓ . غذٌج الافزاخ ػيى ّظاً غذائً طبٍؼً: (G3)فً خٍَغ ٍداٍٍغ اىخدزبت، اٌضا سٌادة ٍدَ٘ػت 

ٗمذىل  (ّسبت ٍَٕ٘غي٘بٍِ اىدًحدٌ مزٌاث اىدً اىحَز اىَزص٘صت ٗ )اىَدَ٘ػاث غذٌج فً اىَؼاٌٍز اىدٌٍ٘ت 

فً اىَدَ٘ػت الاٗىى ٗاىثاٍّت باىَقارّت ٍغ ٍدَ٘ػت ( اىبزٗحٍِ ٗاىٍ٘رٌا )(P>0.05)اىَؼاٌٍز اىنٍَ٘ حٌٍ٘ت 

  .G3اىسٍطزة 
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