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SUMMARY

o study effects of 10% guar meal (GM)- included diets on productive performance, slaughter traits and
some tibia measurements of broiler chicks, a total number of 180 Hubbard chicks were divided randomly
into 5 treatments (36 chicks each), each treatment replicated 6 times of 6 chicks. Two iso-caloric and iso-
nitrogenous diets in (starter (P,), grower (P,) and finisher (P3) periods) including two levels of GM:
Control diet without GM and 10% GM diet in overall trait periods P, P, and P3 respectively, (T,) or in
Py (T,); P, (T3) or P3 (T4) only respectively. Results indicated that: Dietary 10% GM inclusion (Ty.4)
significantly affected live body weight, body weight gain, feed conversion ratio and gave the lowest
significant performance compared with control group. Dietary treatments did not affected feed consumption
and chicks fed (T;.3) diets recorded lowest values. Dietary 10% GM inclusion (Ty.4) insignificantly affected
carcass characteristics, carcass parts % and some tibia measurements. Generally 10% GM as replacement for
soybean meal in starter, grower or finisher period diets as well as overall trait periods to broiler chicks has
adverse effects on their productive performance under practical conditions and that further researches are
needed to determine a more accurate level of Guar meal inclusion in broiler diets due to different factors such
as periods rearing conditions and high viscosity of guar for better performance and carcass characteristics.
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INTRODUCTION

Guar, Cyamposis tetragonoloba, is primary used in the gum industry because its seeds contain high
amount of guar gum. To produce gum, guar seeds are split, yielding both a high protein germ fraction and
a lower protein husk fraction as byproducts.

These two fractions are usually recombined to create guar meal with a crude protein level of 35 to
47.5% depending on the relative concentration of the two fractions (Ambegaokar et al., 1969).

Guar meal (GM) typically comes in granular form and their average composition is 50% (min) crude
protein, 7% (max) crude fat, 8% (max) moisture, 5% (max) fiber and 1% (max) sand/silica, Srivastava et
al., (2011).

Kamran et al. (2002) reported that, since the germ fraction of GM contains energy, protein,
methionine and phosphorus in higher levels than in soybean meal, addition of GM as a partial
replacement (<10%) of soybean in poultry diets may be a useful economic strategy for decreasing feed
costs without any negative effects on production.

On the other hand, some of anti-nutritional agents (gum residue, saponins and trypsin inhibitor)
present in GM limit its usage at high level in broiler diets (Anderson and Warnick, 1964, Cheng, 2004
and Lee et al., 2004).

An experiment was carried out by Lee et al. (2005) to study the effect of feeding broiler chickens diets
containing guar germ, guar hull or guar meal at 4 levels (2.5, 5.0, 7.5 and 10.0%) compared with a
negative control diet. Results indicated that any of 3 guar fraction could be fed at a 2.5% dietary inclusion
rate without adversely affecting broiler chickens growth, whereas broilers fed diets containing 10% had
the lowest cumulative body weight at 6 weeks of age.

More recent studies (Tammam, et al., 2015) were designed to assess the effect of partial and total
substitution of soybean meal with guar meal in balance starter/ grower/ finisher diets containing 0, 12.5,
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25, 50 and 100% Guar meal. The results indicate that replacing soybean meal with guar meal at the tested
levels in broiler chicks diets had a significant effect on body weight gain, feed intake, feed conversion
ratio, slaughter parameters, carcass parts (%) and gave the lowest economic and relative efficiency values
when compared with control (0% gaur meal).

To minimize the negative effects of guar meal in broiler diets, the amount included in the diets
restricted to 2.5% Lee et al. (2005) or 6.0% Mohammad et al. (2012). Moreover, supplementing the guar
meal diets with enzymes (Lee et al., 2003b, Daskiran et al., 2004; Mevliit et al., 2004 and Elham, 2016),
prebiotics (Gibson and Roberfroid, 1995 and Hajati and Rezaei, 2010), probiotics (Sanders and Veld,
1999) or prebiotic and probiotic (Hajali et al., 2012) or combinations of autoclaving and enzyme
supplementation (Patel and McGinnis, 1985) or combinations of roasted treatment and enzyme
supplementation (Michele et al., 2000) has failed to overcome growth-inhibitor properties of guar meal.

Therefore, the objective of this experiment was to study the impact of switching from soybean meal to
guar meal based diet in starter phase, grower phase or finisher phase on broiler performance, carcass
characteristics and some bone measurements.

MATERIALS AND METHODS

The current study was conducted at poultry experimental and research station at Shalakan, Faculty of
Agriculture, Ain Shams University, in order to evaluate and compare the differences in productive
performance, slaughter traits and some tibia measurements of broiler chicks switching from soybean meal
to 10% guar meal based diets in (starter, grower or finisher phase).

A total number of 180 Hubbard broiler chicks, one day old were distributed into five dietary
treatments. Every treatment had six replicates of six chick each. The treatments are summarized in Table
(1). Two experimental diets were formulated in which (control diets) were 0.0% guar meal, in the other
diets guar meal were incorporated at level of 10% to obtain, starter, grower and finisher experimental
diets. Diets were formulated to meet the nutrient requirements of the broiler chicks according to guide-
book of Hubbard broiler to be isocoloric and isonitrogenous according to Hubbard manual for broiler
chicks and were offered in mash form.

Table (1): Experimental design

Treatments*
Experimental periods*
Control T1 T2 T3 T4
Starter (P1) sSM™ GM** GM SM SM
Grower (P2) SM GM SM GM SM
Finisher (P3) SM GM SM SM GM

*P1 (1-10 day), P2 (11-22 day), P3 (23-35 day).
** SM=Soybean meal based diet (0 % Guar meal), GM= Guar meal based diet (10 %Guar meal)

During the first 10-day starting period (P,) chicks in T3 and T, were fed a common experimental diet
with soybean meal (SM) as the protein source. During the second 12-day (P,) or third 13-day (Ps), all
chicks in treatments T; and T, were switched to guar meal (GM) based diets respectively. Chicks in
treatment T, were fed guar meal based diet during Py, while during P, and P3 chicks were switched to
(SM) based diets. In the same order during, Py, P, and P; periods all chicks in control or T, were fed (SM)
or (GM) diets, respectively. The chemical composition of guar meal has been estimated to be crude
protein, 49.6% either extract, 7.07%, crude fiber, 7.66% and ash, 6.13%. All chicks were reared under
similar management and hygienic conditions. Feed and water were provided ad libitum. Body weights
and feed consumption were weekly recorded and body weight gain, feed conversion were calculated.
Mortality rate was daily recorded.

At the end of experiment (35 days of age) four chicks of each dietary treatment were randomly taken
and slaughtered to complete bleeding, followed by plucking the feathers. After removal of head, viscera,
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shanks, spleen, gizzard, liver, heart and abdominal fat, the rest of the body was weighed to determine
dressed weight. Weights of different parts of carcass (wing, breast, thigh and drumstick) were recorded to
the nearest gm.

Right tibia were removed and cleaned from soft tissues, then weighed and length, width of each was
measurements using caliper to the nearest mm. The tibia were dried (105°c for 3 hrs.) weighed and tibia
Seedor Index were calculated according to Seedor et al. (1991).

Data were processed by one way ANOVA analysis of variance using general linear model (GLM)
procedure of SAS software (SAS, 2004) User's guide and individual effects of experimental groups were
compared using Duncan (1955) multiple range tests at a level equal to 0.05 or 0.01.

RESULTS AND DISCUSSION

Productive performance

Growth performance of broiler chicks fed experimental diets (starter, (P), grower, (P;) and finisher
(P3) of control (0% GM) and 10% GM are shown in Tale 3. It is clear that initial live body weight at 1
day of age diet not differ among the experimental groups and the corresponding values ranged between
41.14 and 42.55 g. The live body weight and weight gain of broiler chicks fed (GM) experimental diets
(T14) during whole experimental period (0-35 days of age) reflect the lowest significant results in both
body weight and weight gain compared with control group.

On the other hand, chicks fed 10% GM during whole experimental period (T ;) gave slightly lower live
body weight (1427.21 g) compared to those fed 10% GM during P4, P, and P3 (T,.4), being 1571.83,
1532.28 and 1519.64 (g) respectively, the differences were statistically not significant.

The same trend was observed by some investigators (Lee et al., 2003a; Lee et al., 2003b; Lee et al.,
2005 and Mohammed et al., 2012) who stated that the lower dietary levels of GM supported chick growth
compared with those fed higher levels and Lee et al. (2005) showed that the 3 GM (guar germ, guar hull
or guar meal) can be safely fed at 2.5% dietary inclusion rate without adversely affecting broiler chickens
growth to 6 wks of age, whereas broilers fed diets containing 10% of any guar fraction had the lowest
cumulative body weight at 6 weeks of age. On the other hand, these findings were in contrast with the
results obtained by Tyagi et al. (2011) who concluded that roasted GM could replace soybean meal up to
10% in starter and grower periods without any adverse effect on performance of broiler chicks.

Feed consumption and feed conversion

The results of feed intake showed that chicks fed the experimental diet containing 10% GM (T1.5) had
the lowest feed consumption being 3.90, 3.46 and 5.81% lower than that of chicks on control diet,
respectively during the period from 0 to 35 days of age, differences were statistically not significant.
However, chicks fed control diets or diets containing 10% GM (T,) consumed more feed than the other
dietary treatments and corresponding values ranged between 2739.33 and 2756.00 g and the differences
insignificant. The results of feed conversion (g feed/ g gain) showed significant differences during whole
experimental period and chicks fed control diets recorded the best feed conversion (1.56) followed by
those fed 10% Guar meal during starting (T,) or growing (T3) periods being (1.74 or 1.73), respectively,
while those fed 10% GM during whole experimental period (T,) as well as during finishing period (T,)
showed the worst values being (1.90 and 1.87) respectively.

The current results of broiler productive performance (Table 2) showed that chicks fed control diets
(0.0% GM) during the whole experimental period (0-35 days of age) reflected the highest values in body
weight gain and the best value of feed conversion compared by those fed 10% GM during starting (T ),
growing (T3), finishing (T,) as well as during whole experimental period (T,).

These results are in agreement with the results of Saxena and Pradhan (1974), Vohra and Kratzer
(19644a), Conner (2002) and Lee et al. (2003a). In the same order, Larhang and Torki (2011) concluded
that, dietary inclusion for 4 or 8% GM had no significant effect on feed intake, while diet inclusion of 8%
GM significant increased (depressed) FCR of broilers compared to that of birds fed the control diet. These
findings were in contrast with the results obtained by Mohammed et al. (2012) who concluded that broiler
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chick were able to utilize up to 9% of GM without any significant adverse effect on feed consumption and
feed conversation ratio. This may be due to the fact that unpalatability of the diet and to the residual gum
content of the meal (Vohra and Kratzer, 1964b and Lee et al., 2005). The residual gum due to its sticky
nature, will increase the passage of ingesta in the intestines, resulting in a lower feed utilization, a lower
body weight and resulting in poor feed conversion (Lee et al., 2003b).

Table (2): Effect of feeding different dietary treatments on  productive performance of broiler
chicks (0-35) days of age.

ltem Treatments _
Control Tl T2 T3 T4 Sig
Initial body weight (g)
42.55 41.14 41.93 42.22 41.60 N.S

Final live body weight (LBW) (9)
1804.00+38.91% 1427.21+55.18° 1571.83+71.85° 1532.28+54.68° 1519.64+41.61° **
% 100 79.11 87.13 84.93 84.23
Body weight gain (BWG) (g)
1761.45+38.89° 1386.08+55.16" 1529.90+71.85" 1490.06+54.74° 1478.04+41.60° **
100 78.69 86.85 84.59 83.91
Feed consumption (g)
2739.33+34.90 2632.51+74.30 2644.66+55.81 2580.00+75.02 2756.00+18.08 N.S
% 100 96.10 96.54 94.19 100.6
Feed conversion ratio
1.56+0.019°  1.90+0.037°  1.74+0.052°  1.73+0.018°  1.87+0.045°  **
% 100 121.79 111.53 110.89 119.87
Mortality rate 3/36 3/36 1/36 1/36 2/36

a, b and ¢ means the same row with different superscripts are significantly different sig. = significance, **(P<0.01),
N.S = Non significant

Control (0 % GM), T1= (10.0% GM, Starter, Grower, Finisher diets), T2= (10% GM Starter diet), T3= (10% GM
Grower diet), T4= (10% GM Finisher diet).

Health condition and mortality rate

Under the condition of the present study all chicks appeared healthy and the total mortality rate was
5.55% during the whole experimental period without any clear differences among treatments.

These results are in agreement with those obtained by Abhijit Mishra (2013) and Tamman et al.
(2015) who reported that, feeding broilers chicks GM as a replacement of soybean meal had no adverse
effect on mortality rate.

Carcass characteristics

The dressing percentages and total edible parts percentages of broiler chicks at 35 days of age as
effected by dietary treatments are illustrated in Table (3). It is worth to note that the chicks fed GM diets
(T1.4) during studied periods (0-35, 0-10, 11-22 and 23-35 days of age) reflected the lowest insignificant
results in both dressing and total edible parts percentages compared with control group. The
corresponding values for carcass % ranged between 63.56 and 66.79%, while total edible parts % ranged
between 71.80 and 74.07%. On the other hand, the chicks fed 10% GM (T,) gave the lowest figures of
63.56 and 68.79% for carcass and total edible parts percentages and differences were insignificant
compare with other treatments.

However, adding the GM at 10% as inclusion rate in broiler diets (T;.4) showed a little insignificant
increase of liver or giblets % compared with control. The findings of the present study co-relate with the
findings Muhammad et al. (2002), Kamran et al. (2002), Lee et al. (2005) and Tmmam et al. (2015), they
reported that, the addition of guar meal to experimental diets reflected the lowest in significant results in
dressing percentages and dressed weight decreases with increasing level of guar meal.
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Table (3): Effect of feeding different dietary treatments on carcass characteristics of broiler chicks

at 35 days of age.

Treatments .

Item Sig
Control T1 T2 T3 T4
Carcass characteristics %
LBW (g)* 1689.52110. 1429.00+10.66° 1542.50+8.69%°526.008.67" 1522.50+22.32° **
44

Carcass % 66.79+0.66  65.79+1.00 64.92+0.71 65.01+0.64 63.56+0.92 N.S

Giblets parts %
Liver % 2.84+0.25 3.04+0.12 3.30+0.16 ~ 3.48+0.19 3.48+0.32 N.S
Gizzard % 3.60+0.28 3.46+0.16 3.45+0.39 3.78+0.05 3.99+0.25 N.S
Heart % 0.84+0.08 0.85+0.09 0.95+0.05  0.81+0.08 0.77+0.03 N.S
Giblets %** 7.28+0.43 7.34+0.33 7.70£0.44  8.07+0.63 8.24+0.53 N.S

Total edible parts %*** 74.07+0.46  73.13+0.87 72.62+1.20 73.08£0.36 71.80+0.91 N.S

*LBW = Live body weight (g), **Giblets = Liver + Gizzard +Heart

a, b and ¢ means the same row with different superscripts are significantly different, sig. = significance, **(P<0.01), ,
N.S = Non significant

Control (0 % GM), T1= (10.0% GM, Starter, Grower, Finisher diets), T2= (10% GM Starter diet), T3= (10% GM
Grower diet), T4= (10% GM Finisher diet).

Carcass parts

Percentages of breast, thigh, drumstick and wing for the chicks at 35 days of age as affected by
different dietary treatments are presented in Table (4). Experimental treatments with GM had no
significant effect on studied parameters compared with control, however, breast percentage of chickens
fed control diet represented with 96 to 90% of that feed diet inclusion with GM (T.4). The control group
were recorded 45.34 versus 50.51, 47.45, 48.85 and 49.72% respectively (Ty.,) without any significant
differences. On the contrary, were recorded the best thigh percentage chickens fed control diet values
compared to other treatments (28.02 versus 26.29, 27.64, 25.88 and 26.95% respectively), but the
differences between treatments were insignificant.

Table (4): Effect of feeding different dietary treatments on carcass parts of broiler chicks at 35 days
of age

Treatments .
Item Sig
Control T1 T2 T3 T4

Carcass characteristics %
Carcass weight(g) 1128.50+16.94* 940.00+9.09° 1001.50+14.93° 992.00+8.67° 968.00+23.03% **

Carcass parts %

Breast % 45.34+2.42  50.51+0.79 47.45+1.92 48.85+1.67  49.72+0.74 N.S
Thigh % 28.02+2.14 26.29+0.49 27.64+1.19 25.88+0.88  26.95+0.60 N.S
Drumstick % 14.95+0.96 12.84+0.61 14.39+0.54 15.21+0.73  13.13+0.39 N.S
Wings % 10.69+0.52 10.69+0.60 10.35+0.31 10.06+£0.32  10.20+0.63 N.S

a, b and ¢ means the same row with different superscripts are significantly different sig. = significance, **(P<0.01),
N.S = Non significant

Control (0 % GM), T1= (10.0% GM, Starter, Grower, Finisher diets), T2= (10% GM Starter diet), T3= (10% GM
Grower diet), T4= (10% GM Finisher diet).
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In the same order, drumstick and wings percentages showed the same trend, in which control
treatment reflected the highest figures compared with other treatments, except T3 in drumstick, however,
the differences failed to be insignificant.

These findings are in agreement with those reported by Tyagi et al. (2011) who stated that feeding
broiler chicks roasted guar meal for six weeks had no significant effect on carcass traits and cut up parts.
On the same order, Tammam et al. (2015) found that there were negative effects of GM in carcass
characteristics and some carcass parts percentages which were more prominent in higher inclusion rate
than lower ones.

Tibia measurements

Data for some tibia measurements are summarized in Table (5). Experimental treatments with GM
(T14) had no significant effect on studied parameters compared with control. The corresponding values
for wet tibia weight (g) ranged between 7.89 and 8.87 (g), Tibia length (mm) ranged between 8.25 and
8.83 and Tibia seedor index (SI) ranged between 0.45 and 0.53. On the other hand, the broiler chicks fed
GM diet (T,) gave the lowest values of 7.89g, 8.25 mm and 0.45 for tibia weight, tibia length and SI and
the differences were insignificant compared with control group.

Table (5): Effect of feeding different dietary treatments on Tibia measurements

Treatments
Items Sig
Control T1 T2 T3 T4
Wet Tibia weight/g 8.87+0.26 7.89+0.36 8.28+0.29 8.17+0.31 8.51+0.48 N.S
Wet Tibia %* 0.525+0.014 0.552+0.023 0.536+0.016 0.535+0.023 0.559+0.034 N.S
Tibia length(cm) 8.83+0.06 8.25+0.41 8.33+0.29 8.25+0.16 8.60+0.24 N.S
Tibia width (cm) 6.26+0.25 6.26+0.25 6.00+0.11 6.00+0.41 5.75:t0.25 N.S
Tibia seedor** 0.53+0.004 0.45+0.040 0.51+0.030 0.48+0.017 0.47+0.021 N.S

* 06 of live body weight, ** Seedor index (tibia dray weight, g / tibia length, cm), a, b and ¢ means the same row with
different superscripts are significantly different sig. = significance, , N.S = Non significant

Control (0 % GM), T1= (10.0% GM, Starter, Grower, Finisher diets), T2= (10% GM Starter diet), T3= (10% GM
Grower diet), T4= (10% GM Finisher diet).total edible parts = Hot carcass weight + giblets weight.

In the same trend, Tammam et al. (2015) concluded that seedor index and tibia breaking strength
(kglcm?) for broiler fed high GM (19 or 38% in starter, grower and finisher diets) were significantly
lowest than for the control group, although, no significant differences were detected among low levels of
GM (4.75 or 9.50% in starter, grower and finisher diets).

CONCLUSION

Using guar meal as a replacement for soybean meal at 10% level in broiler diets may not be beneficial
and further research is needed to determine a more accurate level of inclusion rate for better performance
and carcass traits.
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