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Abstract 
In order to assessment of three grain sorghum varieties (GSV) containing low, medium and 
high tannin (LTS, MTS and HTS, respectively) on egg quantity and quality in laying hens 375 
Single Comb White Leghorn hens were divided to 75 triple groups. Three GSVs were 
substituted for corn in a control diet in levels of 0, 25.50,75 and 100 percent. Effects of 
experimental diets were studied for 12 weeks. Results showed that substitution of GSV for 
corn increased egg production (P >0.05) and egg weight (P < 0.05). Variety and level of 
substitution had no significant effect on albumen quality. Also, when tannin intake increased 
albumen weight\egg weight ratio decreased significantly (P < 0.05). Effect of variety was 
significant on yolk weight and shell quality (P < 0.05). Tannin intake had a positive 
correlation with yolk mottling (r = 0.14, P < 0.05) and a negative correlation with shell 
thickness (r = - 0.14, P < 0.05). Linear and quadratic effects of tannin intake were significant 
on most of the traits. Regression coefficient showed that if tannin intake was less than 1.7% 
had no any negative effect on laying hen performance.                                                             .                          
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Introduction 
Increasing production costs and narrowing profit margins encourage attempts to formulate 
least-cost diets. The lower price has made Grain Sorghum (GS) preferable to corn as a source 
of grain for poultry diets in Iran.  
The toxicity of dietary tannins and tannic acid for chicks was demonstrated  by 
investigators(Gualtieri & Rappaccni 1990, Elkin et al, 1996, and Nyachoti,1997).The toxicity 
of tannic acid in laying hens was demonstrated by Potter et al.(1967). Tannic acid at the level 
of 2% in the diet of laying hens caused a marked decrease in the incidence of egg yolk 
mottling and yolk discoloration. Fry et al. (1972) observed yolk mottling in eggs from hens 
fed tannic acid as 2% and 4% of the diet, but feeding HTS as 40% of the diet didn't influence 
yolk mottling.  
Initial study on Iranian GSs (Ebadi et al., 1998) has shown that the range of metabolizable 
energy (AMEn) varied from 2750 to 3540 Kcal\Kg for low tannin sorghum (LTS) and high 
tannin sorghum (HTS). Also the protein content was reported to vary from 9.5 to 14, ADF 
from 3 to 18, ether extract from 1.5 to 4.5, and tannin from 0.02 to 1 percent.  
Since the tannin content in Iranian GSs is not too high, the objective of this study was to test 
the influence of corn substitution with GS on egg production and egg quality in laying hens. 
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Materials and Methods 
Three varieties of GSs with different tannin content (LTS 0.14%, MTS 0.24% and HTS 
0.37% tannin) at five levels ( 0, 25, 50, 75 and 100 percent) was substituted for corn in the 
control diet. The diets were iso-caloric and iso-nitrogenous (NRC, 1994).Three hundred-
seventy five Single Comb White Leghorn hens in their fifth week of production were placed 
in wire cages with 3 birds for each cages. Experimental diets  fed for twelve weeks. Feed 
consumption, egg production, egg weight and feed conversion ratio were determined weekly. 
For egg quality assessment, eggs were collected on three days of 4th, 8th and 12th weeks, and 
3 eggs close to average of each replication selected for quality analyzing. Measurements were 
made on egg shell, albumen and yolk quality. Tannin in GSs was determined by Folin –Denis 
method (AOAC, 1990). 
All data were analyzed by analysis of variance (SAS Institute, 1993) and the multiple range 
test of Duncan (Snedecore,  and Cochran, 1980) was used to evaluate treatment means.  
 
Results and Discussion 
The results showed that diets containing GS were higher in egg production and egg  weight 
than control diet (Corn as a main grain), although the differences were not significant for HTS 
(table 1). Previous studies (Sell et al. 1983, 1984) have shown that energy intake is one of the 
most important factors on egg production, while protein intake has significant effect on egg 
production when energy intake is limited. So higher egg production for diets containing GS 
maybe for more energy intake, because of higher feed consumption (Ebadi et al., 2000). This 
result was disagree with the previous studies (Sell et al. 1983 and Gualtirir & Rappaccini, 
1990 Gualtieri & Rappaccini, 1990) that showed replacement of corn with GS decrease egg 
production. It can be related to variability found in the chemical composition of the various 
cultivars and diverse    methods used to evaluate their tannin and metabolizable energy 
contents (Gualtieri & Rappaccini, 1990 and Ebadi et al., 1999). Sorghum cultivar had no 
significant effect on Haugh unit but albumen weight and albumen weight\egg weight ratio 
were different significantly (P < 0.05) for different GS varieties and different levels of 
substitution. Variety had significant effect (P < 0.05) on yolk weight. The highest and the 
lowest yolk weight belonged to HTS and MTS respectively. Correlation between yolk 
mottling and tannin intake was positive and significant (r = 0.14, P < 0.05). All egg shell 
quality traits were affected by GS varieties.The highest and the lowest egg shell weight 
belonged to MTS and corn, respectively. Sell et al.,(1983,1984) showed that tannin reduce 
egg shell thickness and specific gravity. They demonstrated that level of protein and 
methionine can affect on egg shell quality. Since tannin decrease protein, amino acids and 
some minerals availability, so cation-anion balance of blood will change and HCo3 
availability and shell thickness will reduce. These results showed that substation of corn with 
different GS had no any negative effect on laying performance, except reduction for egg shell 
quality when  inclusion rate of sorghum is high. For overcome to this problem 
supplementation of  diet containing sorghum with synthetic amino acids, fats and some 
minerals  suggest. 
Particularly in areas where maize yield are unsatisfactory, it can be concluded  that the 
widespread cultivation of low tannin sorghum would be desirable.    
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