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ABSTRACT
The aim of the present study was to investigate the effect of soybean hull in the diet of laying hens on
the production performance and nutrient digestibility during peak egg production period with different
phases (phase-1=week 29 to 32, phase-2=week 33 to 36, and phase-3=week 37 to 40). One hundred and
sixty golden misri (Brown) laying hens of age 28 weeks were brought for the experimental purpose and
reared up to 40 weeks of age. All birds were divided into 4 groups with 4 replicate per group containing
10 birds per replicate and offered the corn-soybean meal diet with soybean hull (3,%, 6 %, and 9 %)
respectively. Results showed that during all phases, feed intake and weight gain were (P<0.05) higher in
the control group, while feed conversion ratio (FCR) was non-significant among all groups. Water intake
during phase-1 was (P<0.05) higher in group D as compared to other treated groups while nonsignificant
during phase-2 and 3. The average daily eggs production on weekly basis during phase-1 was calculated
as non-significant while during phase-2 and 3 higher for the control group than all other groups. Hen day
egg production (HDEP), mortality, and ash digestibility were recorded as non-significant, while nutrient
digestibility of dry matter (DM), crude protein (CP), crude fiber (CF), and fat were recorded higher in
the control group during all the three phases. It is concluded that the different levels of soybean hull in
the basal diet resulted in lower production performance and nutrient digestibility than the control group.

INTRODUCTION

T

he poultry feed sector has become one of the most
profitable businesses in recent years due to its
numerous prospects and integral possibilities of earning
money and services. Feed accounts for more than 70% of
total production costs, so any effort to minimize feed costs
could result in a large reduction in overall costs (Rojas et
al., 2014). Aside from all of the benefits, merits, and vast
investment capacity, the feed sector has several issues.
Seasonal unavailability of some products is also a factor,
resulting in the compelled usage of pricey items in the feed.
*
Corresponding author: shoaibwzr@gmail.com
0030-9923/2023/0001-397 $ 9.00/0

Copyright 2023 by the authors. Licensee Zoological Society of
Pakistan.
This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution (CC
BY) license (https://creativecommons.org/licenses/by/4.0/).

Article Information
Received 05 November 2021
Revised 12 January 2022
Accepted 04 February 2022
Available online 30 March 2022
(early access)
Published 10 November 2022
Authors’ Contribution
SM animal trial, laboratory
experiment, statistical analysis, study
design and writing. HA study design,
feed formulation, data evaluation,
manuscript review. CN data
evaluation, manuscript review. TM
data analysis, manuscript review.
Key words
Soybean hulls, Nutrient digestibility,
Performance parameters, FCR,
Laying hens

As a result, there is an increase in the cost of production
(Khurshid et al., 2017). The aim of this study was to develop
feed formulation which could enhance egg production of
golden laying hens. Animal nutritionists are constantly on
the lookout for alternative ingredients that would provide
a cushion for low-cost formulation without compromising
the performance of birds and animals. To reduce feed
costs, it is required to enhance scientific information for
evaluating low-cost locally prevailing agro-industrial byproducts in chicken feed (Thirumalaisamy et al., 2016).
Protein is an essential component for poultry and
other animals’ growth and regular physiological functions.
During the starting phase, layers require 20-22% protein,
14-16% during the grower phase, and 15-18% during
the finisher phase. Animal and plant protein are the most
common in poultry feed (Rojas et al., 2014). Fish meal,
meat and poultry products as animal-derived protein
while soybean meal, cottonseed meal, alfalfa meal, and
sunflower meal are often used as plant-based protein
(Khurshid et al., 2017). Soybean meal is a common
plant protein source among plant sources of protein. For
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soybean meal approximately 8% of the seed coat or hull,
90% of the cotyledons, and 2% of the hypocotyl axis or
germ are used (Ravindran, 2013). Soybean hulls are one
of the ingredients that may be found in large quantities and
at very inexpensive prices on the market. Soybean hulls
are shells of soybeans that fall off during processing as
a byproduct of the production of oil from soybean seeds.
Soybean hulls are a valuable feed for cattle and other
livestock, including poultry birds, and are accessible for
on-farm feeding.
Due to the efficiency of the de-hulling process (Rojas
et al., 2014), the chemical composition of soybean hull
vary, and thus the soybean hulls may contain varying
amounts of celluloses (29-51%), hemicelluloses (1025%), proteins (11-15 %), lignin (1-4 %), and pectins (4-8
%) (Mielenz et al., 2009). As a result, soybean hulls are
primarily lignocellulose physical entities. Soybean hulls,
in contrast to many other lignocellulose materials such as
switchgrass or hardwood, degrade quickly (Mielenz et al.,
2009; Yoo et al., 2011). Soybean hulls are not typically used
in chicken diets due to their high fiber content; however,
positive incorporation of soybean hulls in poultry rations
has been documented (Newkirk, 2010). Till now, the use
of soybean hulls in layer diet has not been thoroughly
investigated particularly during the peak production phase
in laying hens. So the present study was designed with
the objective to determine the effect of dietary inclusion
of soybean hull on production performance and nutrient
digestibility during peak egg production period with
different phases in the golden misri (brown) laying hens.

MATERIALS AND METHODS
Availability of experimental diets
The poultry farm of The University of Agriculture
Peshawar was used for the experimental trial. Four types
of experimental feed were prepared by Sadiq Brother
Company Rawalpindi. Control group (A) contained
corn-soybean meal (basal diet), while group B, C and
D contained 3%, 6%, and 9% soybean hull+basal diet
respectively (Table I).
Experimental birds
A total of 160 golden misri (brown) laying hens, aged
28 weeks, were purchased from local market. All birds
were raised together under the same environmental and
managemental condition at 23.8°C, and enough light (17 h
each day). A vaccination program was established for the
flock. Birds were divided into 4 groups (A, B, C, D) each of
40 birds and fed on feed formulation comprising of cornsoybean meal (basal diet) and soybean hull (3%, 6% and
9% for groups B, C, D, respectively). The control group

(A) was fed on corn-soybean meal. The experimental diet
was fed to the birds and data was collected in three phases
(1, 2 and 3, where phase-1 was ranging from 29 to 32
weeks, phase-2 from 33 to 36 weeks and phase-3 ranged
from 37 to 40 weeks of age).
Table I. Experimental diet compostion.
Nutrient (%)
Corn 12 M
Canola meal 34
Soybean meal 44
Guar meal
Soy hull
PBM Hi fat
Poultry oil/ fat
Salt
Sodium bicarbonate/ Soda
Limestone/ chips
DCP
DLM
Choline chloride 70
Vitamin premix broiler
Mineral premix
Phytase
Enramycin
Ethoxyquin/ antioxidant
NSPs

Control
53.120
4.000
24.340
1.00
00
2.000
2.790
0.320
0.100
11.190
0.770
0.080
0.100
0.070
0.060
0.010
0.020
0.010
0.020

3% SH
52.120
4.000
24.340
00
3.000
1.020
2.790
0.320
0.100
11.190
0.770
0.080
0.100
0.070
0.060
0.010
0.020
0.010
00

6% SH
51.120
4.000
22.340
00
6.000
1.020
2.790
0.320
0.100
11.190
0.770
0.080
0.100
0.070
0.060
0.010
0.020
0.010
00

9% SH
49.960
5.000
20.340
00
9.000
00
2.970
0.320
0.100
11.190
0.770
0.080
0.100
0.070
0.060
0.010
0.020
0.010
00

To provide one kg of diet: Retinyl acetaste, 4400 IU; DL-α-tocopheryl
acetate, 12 IU; Cholecalciferol, 118µg; Thiamine, 2.5mg; Menadione
sodium bisulphite, 2.40 mg; Niacin, 30mg; vit.B2, 4.8 mg; D-pantothenic
acid, 10 mg; vit. B6, 5 mg; vit. B7, 130 µg; Cyanocobalamine, 19 µg; vit.
B9, 2.5 mg; Mn, 85 mg; Zinc, 75 mg; Fe, 80 mg; Iodin, 1 mg; Selenium,
130 µg; Copper, 6 mg.

Performance parameters
On daily basis, egg production, water intake and feed
intake was recorded. Hen day egg production (HDEP) was
calculated as follows:
The feed conversion ratio (FCR) was calculated on
weekly basis by dividing total feed intake by a dozen eggs.
The body weight gain (BW) was calculated by subtracting
the initial weight from the end weight of the body every
week. The experiment’s mortality rate was tracked
daily, along with the reason for death determined after a
postmortem examination.
Nutrient digestibility
For ileal nutrient digestibility determination, Celite
(Sigma Aldrich) was added at 1 % as an indigestible marker
to the basal diet. At the end of the experiment, three birds
per pen were randomly selected and slaughtered. The
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carcass was dissected and ileal digesta was collected and
stored at −20 °C for chemical analysis. After freeze-drying,
all the feed and ileal digesta samples were analyzed for dry
matter, crude protein, crude fiber, fat, and ash by the method
described by (Hafeez et al., 2020) using the formula.
Apparent digestibility(%)= 100 − ((concentration
of marker in feed/ concentration of marker in digesta)
× (concentration of nutrient in digesta/ concentration of
nutrient in feed) × 100)

RESULTS
Data on feed intake (FI), weight gain (WG), feed
conversion ratio (FCR), water intake and mortality are are
shown in Table II. During the experimental period (phase
1, 2 and 3), feed intake and weight gain were recorded
(P<0.05) higher in control group as compared to other
treated groups. The FCR was non-significant on weekly
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basis among all the groups during different phases. The
water intake was (P<0.05) higher in group-D as compared
to other treated groups in phase1, though non significant
during phase-2 and 3. Mortality rate during all phases
were calculated as non-significant for all treated groups.
Table III shows average daily egg production percentage
on weekly basis and HDEP at different phases. During
the experimental periods (phase 1, 2 and 3), at phase-2
and phase-3 total average daily egg production were
recorded (P<0.05) higher in control group than all other
treated groups. Among all the treatment groups, HDEP on
phase-1, 2, and 3 were recorded as non-significant. The
nutrient digestibility is shown in Table IV. The nutrients
digestibility of DM, CP, CF and fat during all phases had
(P<0.05) higher value in control group as compared to
other treated groups. Ash digestibility during all phases
was not affected among all groups.

Table II. Effect of dietary inclusion of soybean hull (SH) in the diet on feed intake and weight gain during different
phases.
Parameters Phase Groups weeks

Control (A) 0%

B 3% SH

C 6% SH

D 9% SH

p-value

Feed intake

112.6a±0.32
114±0.37
111.4a±0.21
113.4a±0.65
3161.6a±8.38
115.1±0.31
112.1a ±0.45
109.3a±0.30
113.1a±0.48
3148.7a ±5.60
108.6a±0.67
105.6±0.67
112.2a±2.52
110.7±2.52
3060.7a ±39.75
17.2a±2.567
14±2.708
15.5±3.27
12.2±1.25
59a±2.97
8.2±1.10
10±2.50
9.5±2.10
13.7a ±2.68
41a±1.47
17a±1.22
15±2.54
17.7±2.65
9.5b±2.66
59.2ab±4.71

110.9ab±0.946
112.5±1.52
107.5b±0.48
112ab±1.08
3101.9b±10.06
112.3±1.96
108.8ab ±2.52
109.1ab±1.32
111.6ab±1.46
3093.3ab±34.22
105.6ab±1.91
103.6±1.91
108.2ab±1.38
110±1.38
2992.7ab±39.51
15ab±1.77
12±1.22
14±1.29
10±1.22
51ab±1.29
10.5±2.10
8±1.22
7.3±0.75
12 a ±3.61
37.50b±5.31
18.2a±1.84
13.2±0.75
15±1.22
9.2b±0.94
55.7a±3.52

108.9b±1.24
112.3±1.03
107.6b±0.40
110.7ab±0.87
3078.1bc±16.41
110.4±3.30
106.6ab ±1.51
107.5ab±0.21
109b±0.70
3035.5bc±29.06
101.7ab±2.41
100.2±2.41
106.5ab±1.60
107±1.60
2909.5ab±46.99
12.2ab±1.31
9.7±1.54
14±2.041
9.5±1.93
45.5bc±2.59
12±1.47
10.5±1.65
6.7±1.37
7.2ab ±0.47
34.50c±2.90
15.5b±0.50
13.2±0.75
18±3.76
8.7a±2.32
53.5b±4.73

107.8b±0.63
110.9±1.83
105.7b±1.53
108.7b±1.30
3033.4c±10.12
107.6±0.98
104.7b ±1.59
106.3b±0.23
102.9c±0.41
2952.1c±11.89
98.5b±2.11
99.1±2.11
103.7b±1.38
105.7±1.38
2850.9b±31.67
9.7b±0.85
10±0.81
12.5±1.25
8±1.29
40.2c±2.81
11.5±2.25
7.5±4.92
6.8±1.19
6ab±0.91
30.50d±4.40
14.5b±1.19
15.4±2.97
16.2±1.10
6.5c±1.19
50.2c±3.14

<0.008
0.456
<0.003
<0.034
<0.0041
0.1068
<0.049
<0.030
<0.004
<0.025
<0.0143
0.1126
<0.0363
0.2066
<0.0143
<0.014
0.31
0.801
0.140
<0.004
0.1166
0.2938
0.0954
<0.0181
0.0109
<0.0001
0.7215
0.6666
0.0025
0.0288

1

2

3

Weight gain

1

2

3

Wk29
Wk30
Wk31
Wk32
Total
Wk33
Wk34
Wk35
Wk36
Total
Wk37
Wk38
Wk39
Wk40
Total
Wk29
Wk30
Wk31
Wk32
Total
Wk33
Wk34
Wk35
Wk36
Total
Wk37
Wk38
Wk39
Wk40
Total

Means in the same row with different superscripts are significantly different (P<0.05).
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Table III. Effect of dietary inclusion of soybean hull (SH) in the diet on feed conversion ratio (FCR) during different
phases.
Parameters

Phases Groups weeks

FCR

1

2

3

A (0% Hull)

B (3% Hull)

C (6% Hull)

D (9% Hull)

p-value

Wk29

1.73±9.95

1.71±0.02

1.73±0.03

1.75±0.01

0.69

Wk30

1.72±0.01

1.73±0.02

1.75±0.03

1.76±0.02

0.65

Wk31

1.71±0.02

1.68±0.01

1.70±0.01

1.72±0.03

0.70

Wk32

1.70±0.01

1.72±0.02

1.73±0.02

1.75±0.02

0.54

Total

1.72±0.01

1.71±0.01

1.73±0.02

1.75±0.01

0.38

Wk33

1.84±0.02

1.86±0.05

1.86±0.06

1.88±0.03

0.9410

Wk34

1.77±0.02

1.80±0.05

1.82±0.06

1.84±0.04

0.8184

Wk35

1.73±0.02

1.75±0.04

1.76±0.02

1.79±0.02

0.6305

Wk36

1.79±0.02

1.83±0.02

1.85±0.02

1.87±0.01

0.1145

Total

1.78±0.01

1.81±0.03

1.82±0.02

1.84±0.04

0.3701

Wk37

1.77±0.01

1.77±0.05

1.76±0.06

1.79±0.04

0.9823

Wk38

1.76±0.01

1.75±0.04

1.77±0.05

1.79±0.02

0.9148

Wk39

1.84±0.05

1.79±0.01

1.80±0.03

1.87±0.02

0.3863

Wk40

1.85±0.05

1.82±0.03

1.84±0.03

1.90±0.03

0.6205

Total

1.80±0.03

1.78±0.02

1.79±0.04

1.83±0.02

0.6903

Means in the same row with different superscripts are significantly different (P<0.05).

Table IV. Effect of dietary inclusion of soybean hull (SH) in the diet on water intake and mortality during different
phases.
Parameter

Phases Groups weeks

Water intake

1

2

3

Mortality

A (0% Hull)

B (3% Hull)

C (6% Hull)

D (9% Hull)

p-value

Wk29

170.5±2.90

174.2±2.81

177.7±3.03

181.2±2.13

0.0820

Wk30

173.2a±1.70

177.7ab±2.78

182.2ab±2.01

185b±2.38

<0.01

Wk31

178.7a±1.37

184ab±2.73

189.5bc±1.93

193.7c±1.88

<0.001

Wk32

a

176.5 ±3.37

180 ±2.34

ab

185.2 ±3.49

b

190.7 ±2.65

<0.0210

Total

176.6a±0.82

179ab±1.48

183.6bc±2.05

187.6c±1.20

<0.0008

Wk33

178.4±2.73

181.4±4.20

175.8±6

177.3±3.68

0.9984

ab

Wk34

184.1±0.66

186.2±5.40

181.2±2.84

185.9±2.68

0.9758

Wk35

180.6±1.03

183.5±5.37

174.6±1.57

178.9±4.64

0.8971

Wk36

189.0±0.77

190±2.35

183.3±3.31

186±4.29

0.8559

Total

183±0.86

185.2±2.23

178.7±1.86

182.2±2.83

0.8422

Wk37

186.9±1.07

184.5±3.06

183.9±3.86

180.9±3.39

0.8083

Wk38

180.1±0.57

177.9±2.66

175.3±3.61

173.8±5.17

0.9933

Wk39

183.6±4.04

181.5±3.53

179.7±2.56

176.2±2.21

0.9295

Wk40

193.7±1.74

190.9±1.33

187.8±3.64

185.1±4.87

0.9429

Total

186.1±0.83

183.7±0.56

181.6±2.60

179.5±1.41

0.6737

1

0.25±0.25

0.25±0.25

0.50±0.28

0.50±0.28

0.831

2

0.00±0.00

0.00±0.00

0.25±0.25

0.25±0.25

0.5885

3

0.00±0.00

0.00±0.00

0.25±0.25

0.25±0.25

0.5885

Means in the same row with different superscripts are significantly different (P<0.05).
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Table V. Effect of dietary inclusion of soybean hull (SH) in the diet on average daily egg production on weekly basis
and Hen day egg production during different phases.
Parameter

Phases Groups weeks

Avg daily egg production (%) 1

2

3

Hen day egg production %

A (0% Hull)

B (3% Hull)

C (6% Hull)

D (9% Hull)

p-value

Wk29

76.8a±0.41

76.3a±0.92

75.3ab±0.68

74.9b±0.68

<0.0039

Wk30

77.2a±0.41

76.8ab±0.41

76.7bc±0.68

75.3c±0.68

<0.0225

Wk31

76.2 ±0.89

75.4 ±0.41

ab

75.7 ±0.58

74.5 ±0.92

<0.0062

Wk32

77.6 ±0.35

ab

77.4 ±0.41

b

76.2 ±0.68

74.2 ±0.58

<0.0301

Phase1Total

76.2±0.42

76.5±0.29

75.4±0.51

75.2±0.52

0.0631

Wk33

75a±0.92

74.5a±1.07

74c±1.07

73.5c±0.58

<0.0030

Wk34

75.7a±1.01

74.5ab±0.89

74.3b±1.58

73.2b±1.07

<0.0444

a
a

ab

b
c

Wk35

75.4±0.82

74.6±1.21

73.2±1.21

73±1.21

0.0656

Wk36

75.7a ±1.16

73.8ab±0.82

73.5ab±1.23

72c±0.68

<0.0022

Phase2 total

75.5 ±0.53

74.1 ±0.74

73.8 ±0.26

73.5 ±0.08

<0.042

ab

a

b

c

c

Wk37

74.5 ±0.92

73.4 ±1.30

73.2 ±0.92

72 ±0.68

<0.0011

Wk38

74.7a±1.07

73ab±1.21

73.8ab±0.71

72.4b±0.71

<0.0052

Wk39

74.2a±1.07

73.5a±1.07

72.7b±0.92

71.4b±0.41

<0.0009

Wk40

73.4a±0.89

72.5a±1.21

71.6a±1.21

70.7b±0.35

<0.0065

Phase3total

ab

b

a

ab

c

74.5 ±0.76

73.8 ±0.33

72.7 ±0.89

72.4 ±0.38

<0.046

1

80.9±1.88

79.6±2.17

80.3±2.44

78.4±2.55

0.877

2

75.5±0.53

73.1±0.74

73.3±2.15

70.3±1.93

0.179

3

72.5±0.76

71.8±0.33

71.3±2.20

68.2±1.61

0.2046

a

c

Means in the same row with different superscripts are significantly different (P<0.05).

Table VI. Effect of dietary inclusion of soybean hull (SH) in the diet on nutrient digestibility during different phases.
Groups
parameters (%)

Phases A (0% SH)

B (3% SH)

C (6% SH)

D (9% SH)

P-value

DM

1

77.96a±0.79

76.37ab±0.46

75.69ab±0.39

75.250b±0.75

<0.0469

CP

a

67.88 ±0.38

ab

65.69 ±0.50

b

64.62 ±0.38

b

64.24 ±1.32

≤0.0223

CF

a

70.82 ±0.65

a

69.15 ±1.27

b

66.72 ±0.52

c

64.18 ±1.00

<0.0005

Fat

76.62a±0.81

75.83ab±0.43

74.58ab±0.97

72.57b±1.17

<0.0367

57.12±0.76

57.69±0.85

59.12±0.90

60.58±1.22

0.3145

79.96a±0.79

78.87ab±0.46

77.69ab±0.39

76.75b±0.75

<0.0043

CP

70.88a±0.38

68.69ab±0.50

66.42b±0.38

66.24b±1.32

<0.0223

CF

72.12a±0.65

71.15a±1.27

68.22b±0.52

66.18c±1.01

<0.0003

Fat

78.12±0.81

77.13±0.43

75.98±0.97

75.57±1.17

0.0944

Ash

60.32±0.76

61.89±0.85

62.22±0.90

62.68±1.22

0.2813

Ash
DM

DM

2

81.46ab±0.73

80.37ab±0.59

78.64b±0.58

77.52b±0.44

<0.0068

CP

3

72.01a±0.98

71.48ab±1.24

69.25b±0.98

68.29b±1.21

0.0154

CF

74.14a±1.06

72.13ab±0.98

70.19bc±0.50

68.38c±0.58

<0.0020

Fat

79.12±0.87

78.13±0.91

76.88±1.13

76.72±0.94

0.0927

Ash

58.39±0.77

58.64±0.58

60.12±0.64

61.23±1.05

0.6662

Means in the same row with different superscripts are significantly different (P<0.05).
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DISCUSSION
The effect of soybean hull in different levels (3, 6,
and 9%) in the diet of golden misri (brown) laying hens
were determined on the production performance and
nutrient digestibility during peak egg production period
with different phases (phase-1= week 29 to 32, phase-2=
week 33 to 36, and phase-3= week 37 to 40). FI and WG
were lower in the soybean hulls group than the control
group during all three phases. Similar to the present study
result Tejeda and Kim (2020) reported lower FI and WG
in the broiler on dietary supplementation of soybean hulls
in broiler at different levels in feed. The result is also in
agreement with the finding of Esonu et al. (2005) who
presented lower WG in laying hens for 10, 20, and 30%
soybean hull in the diet while lower FI for 10% soy hull in
feed as compared to control. Jiménez-Moreno et al. (2011)
also described linearly reduced average daily WG in
broiler from 1 to 12 days with an increased level of the fiber
sources from 2.5 to 7.5%. High fiber diets usually mean
relatively low energy density that may decrease FI, FCR,
and BWG of poultry (Gonzalez-Alvarado et al., 2007).
Soybean hull contains both soluble and insoluble fiber,
and there are a variety of reasons why adding more than
4% crude fiber to a diet can reduce growth performance,
especially when soluble dietary fibers are included
(Gonzalez-Alvarado et al., 2007), which is similar to the
findings in the present study. Contrary to the present
results Saraee et al. (2014) reported no effect on weight
gain in broiler when provided oil and tea leaves in feed
with different levels. Present results showed (p<0.05)
higher average daily egg production in the control group
during the experimental phases (phase-2 and 3) than
soybean hull treatment groups. Similar to present findings
Roberts et al. (2007) recorded decreased egg production
percentage in laying hen during different phases in the
group containing 4.8 % soybean hull. Contrary to the
present result Lumpkins et al. (2005) recorded no effect
on egg production when fed laying hens high-fiber (low
CP) diets. The addition of high-fiber feed components to
pig or poultry diets reduce nutritional digestion (Dilger et
al., 2004; Hogberg and Lindberg, 2004), and similarly in
the present study low egg production in the soybean hull
containing diet groups is mainly due to low FI and poor
nutrient digestibility.
Whether the water intake increases or decreases
depends on the nature of the dietary fiber. The present
study results showed that the (WI) was (P˃0.05) higher
in soybean hull groups during phase1, which is similar to
the finding of Jiménez-Moreno et al. (2016) who reported
an increase in water intake in broilers from day 18 to 20
on feeding oat hulls, rice hulls, and sunflower hulls as

dietary fiber both in mash and pellet form at the level of
2.5 % and 5% in feed. Water use is strongly linked to
feeding consumption (Schoorlemmer and Evered, 2002;
Jiménez-Moreno et al., 2016). Under mild temperature
conditions, broiler water intake is around twice as much
as feed consumption on a weight basis (NRC, 1994).
However, environmental temperature, feed composition,
and the physico-chemical properties of the various
components and ingredients of the diet all have an impact
on this relationship (Francesch and Brufau, 2004; Carré et
al., 2013). According to Garca et al. (2008), 21-day-old
broilers fed barley had a 10% higher water intake (92 vs.
102 g/d) than broilers fed corn, indicating that the higher
soluble fiber content of the barley was responsible for the
increase observed, which is similar to the findings of the
present study and the soluble fiber portion of soybean hulls
is responsible for increasing water consumption in the soy
hulls treated groups.
When fibers are administered in excessive quantities,
they can interfere with nutritional absorption, resulting
in lower performance (Cao et al., 2003). Hetland et al.
(2004), Gonz’alez-Alvarado et al. (2008), Svihus (2011)
and Rezaei et al. (2018) found that having more dietary
fiber in the gastrointestinal tract increases organ size
(i.e., gizzard, intestines) to compensate for the increased
volume (i.e., bulky diets) of feed moving through the
intestines. Changes in organ growth may increase
maintenance requirements associated with increases
in tissue synthesis and protein turnover, resulting in
more nutrients being directed toward maintaining
such tissues and less toward muscle protein accretion
and growth performance even when adequate nutrient
absorption is occurring in the gastrointestinal tract
(Nyachoti et al., 2000). According to Cao et al. (2003)
when fed 10% cellulose, laying hens exhibited poorer
nitrogen digestion and absorption. Both soluble and
insoluble fiber components can be found in soybean
hull. The viscous components of soluble fibers have
been shown to lower dry matter apparent digestibility
coefficients. According to Silva et al. (2013) broilers
given pectin in increasing levels from 10 to 50 g/kg
had a quadratic and linear response in the starter and
grower stages, respectively; increased pectin resulted
in poorer dry matter digestibility, which is similar to
the current study’s findings. Another study by Shakouri
et al. (2009) found that birds given grains containing
soluble and viscous non-starch polysaccharides had
decreased apparent dry matter digestibility, which they
attributed to the soluble fraction of the fiber components.
Sklan et al. (2003) observed reduced digestibility of
crude protein, fat, and gross energy in turkeys fed 8
to 9 percent CF in diets using sunflower meal as the
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primary source of dietary fiber which is similar to the
findings in the current study. Soluble dietary fiber (DF)
is hypothesized to enhance intestinal viscosity, which
is linked to changes in intestinal microbiota, as well
as decreased nutritional absorption and digestibility
(Tejeda and Kim, 2021). Because of their impact on
passage rate in the small intestines and fermentability in
the hindgut, solubility and fermentability are two of the
most notable parameters impacting nutrient digestion
efficiency in the presence of soluble fiber (Davir et al.,
2000; Kheravii et al., 2018).

CONCLUSION
With current soybean hull levels in feed, growth
performance and nutrient digestibility were not favored
during different phases, which could be linked to an
increase in nutrient requirements for maintaining a
higher epithelial cell turnover. The 3% soybean hulls
group had a better result for production performance
parameters and nutrient digestibility as compared
to 9% soybean hull containing group. Fiber type and
level of inclusion are important variables in controlling
growth, intestinal development, and nutrient digestion,
and further research is needed to understand how
different fiber components alter layer performance
from a physiological and nutritional viewpoint. This
will lay the foundation for the feed industry to create
cost-effective diets using low-cost fibrous feedstuffs for
poultry industry.
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