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Effect of Bael (Aegle Marmelos) and Giloy (Tinospora Cordifolia) Alone
and in Combination on Growth and Feed Conversion of Broiler Chicks.
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ABSTRACT In an attempt to determine effect of incorporation of herbs i.e., Bael (Aeglemarmelos) and Giloy (Tinospora cordifolia)

alone and in combination at different levels in the ration of broilers to assess the effect of feeding of herbs alone and

in combination as feed additive on growth and feed conversion of broilers, a feeding trial of six weeks was conducted,
using Bael, Giloy and their combination at 0.5, 1.0 and 1.5 % levels, using 300 broiler chicks (cobb-400) in completely randomized block design. The
experimental starter and finisher rations contained 22.40 and 21.10% C.P, respectively. The body weight, body weight gain, feed consumption,
feed conversion ratio, were recorded for all ten treatment groups.Significant effect of dietary treatments i.e., incorporation of Bael, Giloy and their
combination at different levels on body weight, body weight gain were observed whereas on feed consumption, feed conversion ratio the effect
was revealed to be non significant.The findings of present study in respect of all parameters included in the study indicated that incorporation
of Bael and Giloy alone and in combination could be effective in the ration of broiler chicks without any adverse effect on growth and feed
conversion. The optimum level adjudged from present study for growth and efficient feed conversion are 1.0-1.5% for Bael, 0.5-1.0% for Giloy and

1% for Bael and Giloy combination.
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Introduction

The poultry industry in the country in present era has grown rapidly
on account of its low capital investment, early assured returns, short
generation intervals and limited land requirements. Feed additives
are commonly described as non-nutrient substances which accelerate
growth, efficiency of feed utilization, beneficial for health or metab-
olism of the animals (Church and Pond, 1988). Supplementations of
these agents in respect with nutrition are mainly aimed to improve
digestibility and bioavailability of various nutrients, thereby, enhanc-
ing economic gains by reducing the input costs. Feed supplement or
additive is a substance or mixture used in minor quantity other than
basic feed in order to complement certain nutrients for improving
performance of birds (Narhari, 1992).

Use of herbal plant is considered to be safe without having side ef-
fects for enhancing the performance of birds. Realizing this, a number
of herbs have been identified for their use as feed additive including
Bael (Aegle marmelos)and Giloy (Tinospora cordifolia) which in turn
may improve the performance of birds.

Aegle, also known as Bael, is member of the tribe Clauseneae in the
subfamily Aurantioideae. Fruits are also used in diarrhea, gastric trou-
bles, constipation, laxative, tonic, digestive, stomachic, dysentery,
brain and heart tonic, ulcer, antiviral, intestinal parasites, gonorrhea,
epilepsy (Veerappan et al., 2000). The ripe fruit promotes digestion
and is helpful in treating inflammation of rectum. The ripe fruit ex-
tract showed antiviral activity against ranikhet disease virus (Mazum-
dar, 1995). Fine powder of unripe fruit showed significant effect on in-
testinal parasites and also effective against Entamoeba histolytica and
Ascaris lumbricoides (Trivedi et al., 1978).Ithas been used in ethno
medicine to exploit its medicinal properties including astringent, anti-
diarrheal, antidysenteric, demulcent, antipyretic and anti-inflammato-
ry activities (Maity et al., 2009).Abdelsamie et al., (1983) and Oke and
Oke (2007) revealed that saw dust (Aegle marmelos) is a good source
of dietary fibre in poultry.

Tinospora, also known as Giloy, is a member of the family Meni-
spermaceae in the genus Tinospora.Tinospora is a native plant from

Indialt is well known Indian bitter and prescribed in fever, diabetes,
dyspepsia, jaundice, urinary problems, skin diseases and chronic diar-
rhoea and dysentery (Misra et al., 1969). Tinospora has also been indi-
cated useful in the treatment of heart diseases, leprosy, helmenthiasis
and rheumatoid arthritis (Misra et al., 1969, Kirtikar et al., 1933, Shar-
ma, 1969, Shah and Nighantu, 1969).

Material methods:-

The present research was carried out with three hundred day-old,
unsexed, apparently healthy broiler chicks (Cob-400 strain) procured
from commercial hatchery (Ajmer). Routine vaccination against Rani-
khet disease (F1 strain) and Infectious Bursal Disease were carried out
on 7th and 14th day of procurement of chicks.

All the chicks were wing banded, individually weighed and randomly
divided into ten groups of 30 chicks each having almost similar aver-
age body weight. Each group of 30 chicks was further subdivided into
two groups having 15 chicks each and were reared in 20 separate,
clean and disinfected deep litter brooder houses.

Fresh and dry wheat straw was used as bedding material. Identical
standard managemental practices regarding brooding, feeding, wa-
tering and disease control etc. were followed for each group during
the course of study. Commercially available readymade broiler starter
and broiler finisher rations were procured and feed additives such as
Bael (Aegle marmelos) and Giloy (Tinospora cordifolia) were supple-
mented.

Experimental starter rations were offered upto 3 weeks of age and
thereafter experimental finisher rations were offered upto 6 weeks of
age as per the treatments to the respective groups and group-wise
feed consumption and body weight was recorded at weekly intervals.

Data collected during the present investigation were subjected to
statistical analysis by adopting appropriate methods of analysis of
variance as described by Snedecor and Cochran (1994). Wherever, the
variance ratio (F-values) were found significant at 5 per cent and 1 per
cent levels of probability, the significance of mean differences were
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tested by Duncan’s New Multiple Range Test (Duncan’s Range Test) as
modified by Kramer (Kramer 1956).

Results and Discussion

The objective of present study was to determine the Effect of Bael
(Aegle marmelos) and Giloy (Tinospora cordifolia) alone and in com-
bination in the diet of broilers and their effect on the performance of
broiler chicks reared in arid zone of Rajasthan.

Body weight

The body weight and weight gain could be considered as one of the
important biological response of the body and could be used as indi-
cator for vitality, well being and overall performance of broiler chicks.
Hence, in the present study, this parameter has been considered to
assess the effect of feeding of Bael (Aegle marmelos) and Giloy (Tino-
spora cordifolia) at different levels alone and in combination on body
weight and weight gain of broiler chicks.

The statistical analysis of data shown in table 4.1 (a) revealed highly
significant (P<0.01) effect of incorporation of Herbs at Il IlI, IV, V and
VI weeks.at Il week showed highest mean body weight in B3 which
was though comparable with B2 and G3 but significantly higher than
rest of the groups.At Ill week highest mean body weight was recorded
for B3 and lowest was recorded for control which was lowest among
all the groups.From IV week onwards upto VI week B3 group showed
highest body weight and control group showed lowest body weight.

The significant improvement in body weight on account of supple-
mentation of Tinospora cordifolia (Giloy) has also been reported by
Gujral et al., (2002), Kumar et al., (2006). Significant improvement in
body weight recorded in B1, B2 and B3 as a result of Bael supplemen-
tation in present study corroborate well with the finding of Yadav et
al,, (2010) supplemented Bael in starting, growing and finishing di-
ets and noticed increase in body weight in comparison with control.
The results obtained in study in text are also in accordance with the
findings of Abdelsamie et al., (1983), Oke and Oke (2007). The results
of study in text also get support from the findings of Dwivedi (2013)
recorded improvement in body weight on account of incorporation of
herb Shatavari as feed additive in the diet of broiler chicks.

Table 4.1 Effect of Bael and Giloy on Body Weight (g) at
different weeks

Main
effects 0 | Il [ 1% v Vi

B1 4480 16462 | 288.83ab |673.83c [1060.83b | 1449.03b | 1838.72b
B2 44.85 169.24  [326.66c |736.00e [1212.00fg |1692.00q | 2172.90f
B3 45.20 17213 [329.83¢ [775.00f |1241.20g [1709.70q | 2184.70f
Gl 4490 17046 [29883b |735.37e [117800f |162330e |2071.10e
G2 4487 169.00 295.33b (702.83d |1132.00de |1568.79d | 2008.66d
G3 44.83 169.23 [319.33c |70867d [1105.00cd |1505.20c | 1907.83c
B1G1 [44.76 16800 |29368b |637.21a | 1077.00bc |1522.00c | 1969.04d
B2G2 [4493 167.23  [291.00ab | 659.17bc [ 1149.37e | 1644.53f |2159.17f
B3G3 [44.70 168.13  [295.00b |671.20c |1082.00bc | 1494.00c | 1908.80c
C 4530 166.00 |274.68a |635.00a |1005.00a |1380.00a | 1762.96a
SEM  10.504921 |6.232875 | 1041474 | 13.96182 | 2245137 |25.7454 |27.17238

a, b, cd ef g -Means superscripted with different letters within a
column differ significantly from each other.

Table 4.1 (a)Analysis of variance for Body Weight at dif-

ferent weeks
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* = Significant (P < 0.05)

** = Highly Significant (P < 0.01)

Figures in parenthesis are the error degree of freedom

Body weight gain

The Statistical analysis of data shown in table 4.2(a) revealed signif-
icant effect of inclusion of herbs Bael and Giloy alone and in combi-
nation on body weight gain of chicks across weeks except for | week
as well as on total body weight gain. At Il week highest body weight
gain was recorded in B3 which was comparable with B2 and G3 but
significantly higher than rest of the groups. At Ill week highest body
weight gain was recorded in B3 and lowest in B1G1 group. From IV
week onwards highest body weight gain was recorded in B2G2 upto
VI week and lowest gain was recorded in control group. The mean
body weight gain recorded for entire period of experiment i.e. for VI
weeks was highest for B3 and lowest for control group. The highest
mean body weight gain recorded for B3 was statistically comparable
with B2 and B2G2 but significantly higher than rest of the groups, also
exhibited significant variations from each other.

The results regarding use of Bael (Aegle marmelos) revealed signif-
icant effect on body weight gain are in accordance to the observa-
tions of Abdelsamie (1983), Oke and Oke (2007), Yadav et al., (2010),
likewise use of Giloy (Tinospora cordifolia) revealed significanct effect
on body weight gain and are also in line to the observations of Ra-
jeshwari et al.,, (2012), Bharadwaj et al., (2012), Kulkarni et al., (2011),
Bharadwaj et al., (2011). The results obtained in study in text are also
in accordance with the findings of Dwivedi (2013), Rekhate, et al.,
(2010) used using shatavari and Aloe vera herb, respectively and re-
corded improvement in weight gain in broilers.

Table 4.2 Effect of Bael and Giloy on Body Weight Gain
(g) at different weeks
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a, b, ¢ d e f g -Means superscripted with different letters within a
column differ significantly from each other.

Table 4.2 (a) Analysis of variance for Body Weight Gain
at different weeks
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* = Significant (P < 0.05)
** = Highly Significant (P < 0.01)
Figures in parenthesis are the error degree of freedom

CONSUMPTION

The statistical analysis of data as depicted in 4.3 (a) revealed no signif-
icant effect of incorporation of Bael and Giloy alone and in combina-
tion at different levels as feed additive in the ration of broilers except
in V week where on comparison of means a significant improvement
in feed consumption was recorded on account of inclusion of herbs
i.e. Bael and Giloy alone or in combination at different levels except
for B2G2 group in which feed consumption was at par with that of
control.

The results obtained in study in text corroborate well with the find-
ings of Guijral et al., (2002), Sarag et al., (2001) recorded increase in
feed intake due to inclusion of Giloy in the diet of broiler chicks as
well as Sinurat et al., (2003), Mushtaq et al., (2011), Appusamy (2012),
Dwivedi (2013) also noticed improvement in feed consumption as a
result of inclusion of Aloe vera, W. somnifera andShatavari herbs in
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the diet of broilers.

Table 4.3 Effect of Bael and Giloy on Feed Consumption
(g) at different weeks

Main
effects 0- -l I-11 -V [IV-V V-V I-VI

B1 160.00{303.30537.10 [ 759.50 | 773.60c [783.30 |3316.80
B2 185.00 [370.00 [679.65 | 735.00 |798.00c {805.00 |3572.65
B3 173.00|356.65 [478.13 |731.20 | 743.20b | 785.10 | 3267.28
G1 168.00|320.50 [ 541.87 | 704.80 | 741.20b | 789.50 | 3265.87
G2 164.00 |308.33 | 467.67 | 756.66 | 760.80c [781.70|3239.16
G3 175.00363.33 [ 550.00 | 769.00 |739.60b |751.23 | 3348.16
B1G1 [168.30|321.65|538.35|700.00 [836.40d |840.38 | 3405.08
B2G2 [169.00[321.66 [615.00 |663.30 [565.60a |674.10 [ 2998.665
B3G3 [170.00|326.65 [466.70 |800.00 [841.00d |853.20 | 3457.55
C 165.00 [308.00 [ 535.00 | 741.70 | 562.00a |778.60 | 3090.30

SEM  [14.24 [21.70 |29.05 [24.08 |25.09 [26.00 |124.50

a, b, ¢, d - Means superscripted with different letters within a column
differ significantly from each other.

Table 4.3 (a)Analysis of variance for Feed Consumption
at different weeks

Source of |DF Age in Weeks
Variation MEAN_SQUARES
| Il 1l v v Vi [kl

Herbs 9 [94.93|1184 |8820|3061 |19973.9% | 480949635
Remainder [ 10 {2029 [4708 |8438 5797 [6295 67581137186

—_

* = Significant (P <0.05)
** = Highly Significant (P < 0.01)
Figures in parenthesis are the error degree of freedom

FEED CONVERSION RATIO

The statistical analysis of variance of data (table 4.4 a) revealed
non-significant effect of supplementation of Bael and Giloy alone
and in combination at I, II, Ill, and in total mean FCR of | - VI weeks
but at IV, V and VI weeks significant effect was observed. Further, the
comparison of means revealed significant differences among different
treatment groups with lowest FCR in B2G2 and highest FCR in control
group at IV week and in B3G3 at V and VI week.

The result obtained in present study fall in line with the findings of
Yadav et.al., (2010) recorded improvement in FCR with inclusion of
Bael as feed additive in the diet of broilers and Gujral et al., (2002)
on inclusion of Giloy in diet of broilers. The results of study in text i.e.
increase in FCR with increase in level of Giloy also get support from
the study of Sarag et al., (2001) recorded improvement in FCR with
decrease in level of Giloy supplemented in the diet of broilers.

Table 4.4 Effect of Bael and Giloy on Feed Conversion
Ratio (FCR)at different weeks

g/lf?;gts o1 |- [ | V-V V-V BY]
B1 134 |244 140 [196bc [199c |201b |[1.86
B2 148 |235 166 [154a |1.66b |[167ab [1.73
B3 137 (250 [1.08 |1.61ab [1.63b |1.70ab |1.65
G1 134 |250 124 [159b [166b |1.76b [1.68
G2 132 |244 [1.15 [1.76bc [173b |1.78b [1.70
G3 141 (242 [1.41 |194bc [1.850 |1.86b |1.82

B1G1 1.36 |2.56 [1.58 |1.58ab |1.88bc |1.88b 1.81
B2G2 138 |2.59 |1.67 [1.35a 1.12a 131a 1.57
B3G3 138 (258 [1.24 |1.95bc |2.04c 2.05b 1.87
C 137 [2.83 [1.48 |2.01c 1.50ab |2.03b 1.87
SEM 0.115]0.158 {0.074 |0.056 0.058 0.058 0.075

a, b, ¢ - Means superscripted with different letters within a column dif-
fer significantly from each other.

Table 4.4 (a)Analysis of variance for Feed Conversion Ra-
tio (FCR) at different weeks

Sourceof | DF Age in Weeks
Variation MEAN SQUARES
0 HI IHIE -V V-V VI Vi

Herbs 9 10,0437 {0.035910.08706 | 0.10215%* | 0.14211* | 0.09838** | 0.02182
Remainder [ 10 |0.13261|0.24983 | 00542 [0.03201 [0.03408 ]0.03351 |0.0565

* = Significant (P < 0.05)

** = Highly Significant (P < 0.01)

Figures in parenthesis are the error degree of freedom
supplemented in the diet of broilers

Summary And Conclusions

The broilers subjected to feeding of feed additives i.e. Bael and Giloy
alone and in combination at different levels, with starter and finish-
er ration was adjudged by assessing body weight gain, feed con-
sumption, feed conversion ratio. At the beginning of experiment the
average weight of the broiler chicks subjected to various treatment
groups were more or less similar and ranged between 44.70 to 45.30
g with statistically non-significant differences from each other.

Therefore, it could be concluded that inclusion of Bael alone at 1.0-
1.5% level, Giloy 0.5 to 1.0% level and combination of both herbs i.e.
Bael and Giloy at 1% level is quite effective and could be viable prop-
osition for lucrative rearing of broilers for meat production. Though
the results are concrete and suggestive but replication of feeding tri-
als with large no. of broilers are recommended prior to final recom-
mendation for incorporation of Bael and Giloy alone and in combina-
tion in the broiler ration for well being of broiler industry.
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