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ABSTRACT

To assess the effect of insoluble dietary fibre sources and level on growth performance and nutrient utilization, a
feeding experiment was conducted on day old broiler chicks (n=270) for 35 days under 2x3 factorial arrangement.
The day old chicks were randomly divided in to six groups (T, to T,) of 45 each. Two sources of dietary fibre (soy
hull or rice husk) were used at 0, 2 or 4 % level and each dietary level have the three replicates of 15 chicks each. The
T,, T, and T, were allocated to soy hull group, wherein T,, T, and T, were fed rice husk at 0, 2 and 4% dietary level,
respectively. Inclusion of rice husk (4% level) significantly (P<0.05) improved the feed intake and body weight of
chicks at 35" d. Although, source of fiber did not affect the feed intake and FCR both source of fiber at 4% level had
higher (p<0.05) feed intake. The DM metabolizability was higher (P<0.05) in control group of chicks fed diet with
soy hull, whereas metabolizability of EE was significantly (P<0.05) higher in control group of chicks fed rice husk.
The metabolizability of EE was significantly (P<0.05) better in rice husk group as compared to soy hull. The energy
and Ca retention were similar among the groups, but per cent P retention was higher (P<0.05) in chicks of control
group (T)). It may be concluded that the inclusion of 2 and 4% level of coarse insoluble fiber sources such as
rice husk (42.68%CF) and soy hull (27.25% CF) in diets had no comparative adverse effect on overall performance
of broiler birds. Inclusion of rice husk in broiler finisher diet at 4% level resulted in improved performance of
broiler birds.
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Dietary fiber is an important component in plant
feedstuffs and it varies in amount, structure, digestibility
and solubility depending on the origin (Hetland ez al. 2004).
Generally, in poultry feed formulation, dietary fiber (DF) is
considered as a diluent of the diet with negative impact on
voluntary feed intake and nutrient digestibility (Rougiere
and Carre, 2010). Therefore, the commercial poultry
diet especially those for young poultry are formulated to
contain less than 4% crude fiber. However recent studies
have confirmed that the dietary fiber affect the growth
performance of poultry (Sadeghi et al. 2015) and modulate
their gastrointestinal tract (Owusu-Asiedu et al. 20006).
The insoluble fibers are regarded as functional nutrients
because of their ability to escape digestion and modulate
nutrient digestion and general intestinal parameters (Tejeda
and Kim, 2021). Incorporation of moderate amount of fiber
in broiler feed may have favourable effects on gizzard
activity, it improves the mixing of the digesta and motility
of'the GIT (Mateos et al. 2012), improvement in villi height
and crypt depth (Sklan et al. 2003). The physico-chemical
characteristics of the fiber sources, including particle size,
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solubility and degree of lignification, affect the passage
rate and pH of digesta in the different segments of the GIT
(Moreno et al. 2009).

Coarse textured insoluble fibers like oat hulls, sunflower
hulls, and cereal straw, increase retention time in the upper
part of the gut and stimulate gizzard development and
endogenous enzyme production resulting in improved
digestibility of starch, lipids, and other dietary components
(Mateos et al. 2002). In India, rice husk is a by-products
of rice processing industries, having cellulose (35%),
hemicellulose (25%), lignin (20%) and 17% ash (Marufet al.
2017). Soybean hull is a by-product of soybean processing
and soybean hulls contains 11-12% CP, 65-70% TDN, 35-
40% CF, 29-51% cellulose, 10-25% hemicelluloses, 2-4%
lignin, 0.49% Ca and 0.21% P (Liu and Li, 2017). The use
of soy hull and rice husk on broiler performance have not
much studied, therefore, the present study was planned
to assess the effect of two different sources of insoluble
dietary fiber - soy hull or rice husk on growth performance
and nutrient utilization in broiler chicken.

MATERIALS AND METHODS

Broilers chicks and dietary treatments: The experimental
broiler chicks (Ross AP strain) from the same hatch (n =
270) were reared under deep litter system for a period of
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35 days. The experiment was carried out following 2x3
factorial arrangements, wherein two insoluble fibre source
i.e. namely soy hull and rice husk were used at 0, 2 and
4% level in the diet of chicks. Each fibre source had three
replicates (15 chicks in each) for each level of inclusion.
The dietary treatments were designated T,, T, and T, for
soy hull group and T,, T, and T, for rice husk group at 0, 2
and 4% level of inclusion respectively.

Experimental diet: The feed ingredients viz., maize,
deoiled soybean cake, soy hull, rice husk, dicalcium
phosphate (DCP), limestone powder (LSP), soy oil and
premixes containing minerals, vitamins and feed additives
were used to formulate six types of diets for each pre starter
(0-14 d), starter (15-21 d) and finisher phase (22-35 d) as
per (ICAR 2013) specifications. Diet 1 and 4 were fed to
chicks of T, and T, (control), diet 2 and 3 fed to chicks of T,
and T, contained soy hull at 2 and 4% level, respectively,
and diet 5 and 6 fed to chicks of T, and T, group had rice
husk as a source of insoluble fibre at 2 and 4% level,
respectively.

Growth performance: Body weight of chicks was
recorded every week and weight gain was calculated. Feed
intake was recorded weekly after subtracting the left over
feed and feed conversion ratio was calculated.

Nutrient utilization and balance: To evaluate the
nutrient utilization and balance [Energy, Nitrogen (N),
Calcium (Ca) and Phosporus (P)], metabolic trial of four
days collection period was conducted between 30-35 d
of experiment. During this period, chicks were kept in
metabolic cages with provision for individual feeding,
watering and collection of excreta. The excreta voided
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over during metabolic trial period were collected with
the caution to prevent contamination from the foreign
materials. The excreta sample was dried at 60°C in a hot
air oven to a constant weight and then ground. The dried
sample of diet and excreta were analyzed for various
proximate principles as per AOAC (2000) to determine the
nutrient utilization (crude protein, ether extract and crude
fibre). The samples were also analyzed for gross energy
using Bomb calorimeter, Ca (Talapatra et al. 1940) and P
(Fiske and Subba Rao, 1925) to determine the energy, Ca
and P balance.

RESULTS AND DISCUSSION

The nutrient composition of soy hull and rice husk (Table
1) indicated that soy hull is a good source of protein and
NFE. The chicks fed diet with soy hull at 4% level had lower
((P<0.01) average body weight in comparison to chicks of
control diet during pre- starter phase, whereas rice husk fed
chicks had similar body weight (Table 3). The chicks of rice

Table 1. Chemical composition of soy hull and rice husk

Particulars Soy hull Rice husk
Dry matter (%) 89.79 90.88
Crude protein (%) 14.10 2.50
Crude fat (%) 1.06 0.04
Crude fiber (%) 27.25 42.68
NFE (%) 52.09 39.69
Total ash (%) 5.50 15.09
ATA (%) 1.13 14.39

Table 2. Chemical composition of pre starter, starter and finisher broiler diet (on DM basis)

. Pre starter Starter Finisher
Attributes
1 TZ T3 T4 TS T(\ TI TZ T3 T4 T5 T6 Tl TZ T3 T4 T5 T()

Dry
matter  93.05 90.26 90.58 93.05 91.95 90.11 89.80 90.01 90.63 89.80 90.86 90.72 90.64 90.36 90.34 90.64 90.36 90.36
(%)
?(fio)lsmre 6.95 947 9.42 695 805 9.89 1020 9.99 937 1020 9.14 928 936 9.64 9.66 936 9.64 9.64
0
Crude
protein  21.94 21.76 22.12 21.94 22.00 21.90 21.56 21.48 21.61 21.56 21.44 21.70 19.68 19.63 19.50 19.44 19.63 19.68
(%)
(Co/n)ldefat 441 495 538 441 489 527 481 497 566 481 585 594 435 510 571 435 5.13 5.89
0
glﬁ?ﬁ?"/) 438 458 524 438 488 571 461 491 497 461 505 543 480 593 638 480 6.03 692

0
NFE (%) 61.87 61.03 59.79 61.87 60.73 59.19 61.55 61.54 59.43 61.55 60.79 59.65 65.42 63.27 62.14 65.66 62.96 60.45
Total ash
%) 740 7.68 7.47 740 7.50 793 7.07 673 790 7.07 659 7.11 575 6.07 627 575 625 7.06

AIA (%) 1.01 1.06 1.14 1.01 141 1.74 1.09 1.03
Ca (%) 1.04 1.05 1.10 1.07 1.10 1.17 1.10 1.07

Total P

%) 0.63 0.62

0.65 0.64 0.63 0.64 0.61

0.67 0.63 0.70 0.61

141 1.03 137 173 1.08 1.03 159 1.08 134 1.75
1.04 1.08 098 1.07 131 133 129 120 121 1.23

0.65 0.64 0.65 0.65 0.64 0.62 0.67
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Table 3. Effect of different dietary levels of soy hull and rice husk on performance of broiler chicken

. Soy Hull (SH) P Rice Husk (RH) P

Particulars | |
T, (0%) T, (2%) T, (4%) value T, (0%) T, (2%) T, (4%) value
Body 14d 50051°+4.99 480.17"%+4.16 477.20°+1.20 0.011 488.00+5.20  492.22+1438  51847+3.01 0.105
weight 21d  967.70+6.01  942.70£15.68 947.26+15.68 0.284 97491+6.60  963.37£19.61  997.76+2.08  0.201
(@ 35d 2218.55+23.15 2200+16.91 2221.31+£25.46 0.562 2216.32°+19.11 2250.38"+45.33 2376.75a+5.94 0.017
Feed 0-14 502.70+£6.80 495.63+578  498.76x9.42 0.806 511.77®+2.96  498.70'+6.42  528.41:4.96  0.016
intake 0-21 1109.36+ 14.54 1101.41+18.15 1125.32+27.35 0.721 1115.93*+ 10.00 1122.03°+18.76 1198.28*+9.37 0.008
(2 0-35 3125.79+55.59 3116.28+ 52.17 3147.51+ 65.56 0.928 3125.96°+31.42 3151.7°+44.31 3369.78*+34.49 0.004
FCcR  0-14  1.12+0.02 1.15+ 0.02 1.16£0.02  0.494  1.16£0.02 1.1240.04 1.13+0.01 0.528
(feed: 0-21  1.20°+0.01 1.23%+ 0.02 1.25+0.03 0.024 1.20°+0.01 1.23% +0.01 1.262+0.01  0.024
gain) 035 144+ 0.03 1.45+0.02 1.45+0.01 0.647  1.44+0.01 1.43+0.01 1.45+0.01 0.647

Means in the same row with different superscripts a, b, ¢ are significantly different

husk fed group attained higher (P<0.05) live weight than
the soy hull group (Table 4) at 4% inclusion level. Inclusion
of rice husk (4% level) significantly (P<0.05) increased the
body weight of birds in group T, as compared to T, and T,
at 35" d, however no significant variation in body weight
was recorded in soy hull group. Although the source of fiber
did not affect the live weight of chicks during pre-starter
(15 d) phase, it was significantly affected the live weight
of chicks at the finishing phase (35 d), which was higher
(P<0.05) in the chicks of rice husk groups (Table 4). The
present findings are in agreement with previous research
(Incharoen, 2013; Adibmoradi ef al., 2016; Moreno et al.,
2016, Tejeda and Kim, 2020) which also reported higher
weight gain when different insoluble fibre sources were
included in broiler diets. The response of broiler to addition
of fibre varies depending on many factors such as level and
type of fibre sources, ingredient composition of the diet,
age and growth potential (Alvarado ef al., 2010; Mateos et
al. 2012 and Moreno et al. 2016).

The cumulative feed intake of chicks in soy hull groups
were similar whereas chicks fed rice husk had significantly
(P<0.01) higher feed intake in T, as compared to T, and
T, groups during pre-starter phase (Table 3). The birds

of rice husk group consumed significantly (P<0.05)
more feed as compared to soy hull groups. During starter
and finisher phase, the feed intake in soy hull groups
were similar whereas the chicks of rice husk group had
significantly (P<0.01) higher feed intake. Overall, the
effect of different level of feeding and fiber source on feed
intake was significant (P<0.01) during different phases
of chicks growth and the chicks fed insoluble fiber at 4%
level consumed significantly (P<0.05) more feed, whereas
insoluble fiber source (soy hull and rice husk) did not affect
the feed consumption of chicks (Table 4). The higher feed
intake in birds fed 4% rice husk diet may be associated
with significantly higher weight gain in this group. The
present findings are in agreement with reports (Tejeda and
Kim, 2020; Sklan et al. 2003), who reported the highest
feed intake in broilers fed 4% soy hull group and increased
average daily feed intake (ADFI) in turkey with higher
levels of soybean hull respectively. The increased feed
intake in chicks with higher level of insoluble fiber may
be associated with a faster passage of ingesta through
the distal part of the GIT (Alvarado et al. 2010), and the
increase in the gut volume (Hetland and Svihus, 2001;
Mourao et al. 2008).

Table 4. Overall effect of level and source of insoluble fibre on performance of broiler chicken

. . Level effect P value Source effect P value
Particulars Period 3
0% 2% 4% Soy hull Rice husk

. 14d 494264427 486204722  497.8349.36  0.130 48596 £4.16  499.56+6.55  0.09

?g"fy weight 514 971212432 953.04£1043 9725141333 0052 952494650 978.68+7.84  0.02

35d  2217.44°+23.43 2225.19°+4.39 2299.53*+£2.00 0.026 2213.29°+2.19 2281.1542824  0.03

. 0-14d 507.23"+3.89 497.16°+3.93  513.5948.17  0.028  499.03+3.88  512.96+4.97  0.04

feid intake o1 d 11126504803 11117254255 1161.89£20.81 0022 1112.03+094 114541 £485  0.08

s 0-35d 3125.88°+28.56 3133.99°+1.62 3258.65°+8.66 0.020 3129.86+9.39 3215.81+42.28 0.11

0-14d  1.14+0.01 1.14 % 0.02 1.14+0.01 0699  1.23+0.01 1.23+0.01 0.87

fffit gany 021 121730006 1230001 12572001 0035 132001 1.31£0.01 0.97

0-35d  1.44+0.01 1.44 +0.01 1454001 0907  1.45£0.001 1.4440.006  0.57

Means in the same row with different superscripts a, b, ¢ are significantly different
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Table 5. Effect of different dietary levels of soy hull and rice husk on nutrient metabolizability, energy and mineral balance
) Soy hull Rice husk
Particulars (%) 0 S 5 S S S
T, (0%) T, (2%) T, (4%) T, (0%) T, (2%) T, (4%)

DM Metabolizability (%) 83.09*+1.37  79.42®+1.32  76.42°+1.69 82.20 +1.37 81.86+1.32 79.65+2.34
CP Metabolizability (%) 71.95+1.70 67.67 +1.35 69.07+2.43 69.59 +1.69 72.59+1.74 72.02+1.40
EE Metabolizability (%) 89.02 +0.68 88.35+0.77 87.75+0.60 88.32°+0.68  90.43+0.94  91.50*+0.97
AME /GE (%) 81.34 £1.02 80.33 £1.05 80.21+0.85 80.29 £1.21 80.85+1.13 81.21+1.23
Ca Retention (%) 52.29+0.97 47.62 £0.41 45.88 +0.70 52.83+£0.90 45.74+0.78 54.11+0.90
P Retention (%) 52.02* +2.96 40.30°+3.20 41.86° +1.61 49.62+2.96 41.11£1.25 44.83+2.64

Means in the same row with different superscripts a, b, ¢ are significantly different.

The source and level of fiber of soy and rice did not
affect FCR during the different phases of chicks growth
(Table 2). The findings of FCR corroborate favorably with
the results of Sadeghi ef al. (2015) and Kimiaeitalab et al.
(2017), who also not observed any effect on feed: gain ratio
of broilers. In contrast to this better FCR was reported by
Sarikhan et al. 2010 and Moreno et al. 2016 when different
sources of insoluble fibre were included in broiler feed.

The fiber sources did not affect the metabolizability of
DM, crude protein and EE. The effect of different dietary
levels of insoluble fibre source (soy hull or rice husk) on
nutrient metabolizability and mineral retention is presented
in table 5. The DM metabolizability was significantly
(P<0.05) better in chicks of control group as compared to
chicks fed diet with 4% soy hull. However, in rice husk fed
groups, the DM metabolizability was similar. The crude
protein metabolizability was not different among-the groups,
whereas ether extract metabolizability was non-significant
within soy hull group, however in rice husk group the
metabolizability of EE was significantly (P<0.05) higher as
compared to control (0%). The findings of the present study
corroborate with the result of Adibmoradi ez al. (2016) who
observed that inclusion of rice hull consistently improved
the crude protein digestibility. Abdallah et al. (2015) also
observed significantly higher nitrogen retention in bird fed
higher level of fiber. Similarly, Moreno et al. (2009) also
reported that the inclusion of fiber in the diet has beneficial
effect on metabolizability of ether extract in 21-d old
broilers. It has been reported that the role of the gizzard is
enhanced when feeds high in CF content are included in the
diet. A well-developed gizzard improves the GIT function
and vitality of the mucosal surface of the different segments
of SI, improving nutrient digestibility and absorption and
reducing the capability of bacteria to adhere to the mucosal
surface.

In energy balance study, the apparent metabolizable
energy (AME) as % of GE due to different dietary inclusion
levels and of fibre sources was similar among the groups
(Table 5). The per cent retention of Ca was similar among
the groups, whereas P retention was significantly (P<0.05)
higher in chicks of control group (T,) as compared to chicks
fed soy hull in T, or T, groups, whereas, P retention (%)
was comparable among the rice husk group. The present
study concluded that the inclusion of 2 and 4% level of

coarse insoluble fiber sources either as rice husk (42.68%
CF) or soy hull (27.25% CF) in diets had no adverse effect
on overall performance of broiler chicks, rather inclusion
of rice husk in broiler finisher diet at 4% level improved
growth performance.
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