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Figure 1. Reduction of Lieberkiihn gland density in the duodenum of broilers in the treatment of sugar
beet pulp in the mash form (B) in compare to the control group (A) (H&E,x10).
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Figure 2. Increase and development of lymphoid tissue in the parietal duodenum of broilers in the
treatment of sugar beet pulp in the form of mash (A, x10 and B, x40) compare to the control group (C, x10
and D, x10) (H&E).

A
Figure 3. Reduction of lymphoid tissue density in Arbocel in mash form (A), compared to sugar beet pulp
in mash form (B) in the duodenum of broilers (x40, H&E).
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Figure 4. Reduction of Lieberkihn gland density in the duodenum of wheat bran in pellet form (A),
compared to the control treatment (B) (x10, H&E).
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D C

Figure 5. Increased lymphoid tissue in the duodenum of broilers, wheat bran treatment in the form of
pellet (C, x10 and D, x40) compared to the control treatment (A, x10 and B, x40) (H&E).
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Figure 6. Increasing the muscle thickness in the jejunum of broilers in the treatment of sugar beet pulp in
pellet form (A) compared to the control treatment (B) (x10, H&E).

Figure 7. Decreasing the villus height and making them more elongated in the jejunum of broilers as well
as increasing the epithelial thickness in the sunflower hull treatment (A) compared to the control
treatment (B), (x40, H&E).
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Table 1: Histomorphometric parameters of duodenum in broiler chickens at 42 days of age (um)

Feed | Fiber | Villus | Villus | Epithelial | Muscle | Crypt | Crypt hei;]/r:i!g?ypt
form source height | diameter | thickness | thickness | depth | diameter debth
CTL 961.9% 131.0°¢ 24.8° 109.1° 128.18 | 28.43¢ 7.52cde
SBP 1025.72 119.5¢ 29.02 119.9b 133.62 29.6% 7.69bcd
Mash WB 946.1°¢ 122.7% 27.580¢ 111.7¢ 126.1% 25.6% 7.51cde
SFH 882.3¢ 128.6% 27.9abe 105.6% 114.8° 24.2¢ 7.68bcd
AR 911.9%% | 138.9% 29.02 99.0¢ 122.6b 27.4b¢ 7.48¢de
CTL 940.6% 115.0e 27 .5ebe 108.4° 126.1% 30.42 7.46%
SBP 033.8¢de 120.7¢ 28.28be 106.0° 113.4° 25.7¢ 8.242%¢
Pellet WB 889.0% 114.8° 26.0°¢ 104.9¢¢ | 103.69 | 26.4% 8.592
SFH 1001.4% 141.42 29.92 127.82 120.2b¢ | 27.6%¢ 8.33%
AR 788.0f 133 .4bc 25.5bc 119.9b 115.7¢ 26.7bcd 6.81°¢
SEM 17.13 2.50 1.08 431 3.20 0.91 0.23
Fiber source
CTL 951.2% 123.0° 26.1 108.7° 127.128 29.42 7.49be
SBP 979.72 120.1° 28.6 112.8% | 123.5% 27.6% 7.96%
WB 917.5P 118.8° 26.8 108.3° 114.9¢ 26.0° 8.052
SFH 941.8° 135.08 28.9 116.72 117.5%¢ 25.9° 8.012
AR 850.0c 136.12 27.2 109.5° 119.2b¢ 27.0° 7.15°
SEM 12.11 2.24 0.76 1.52 2.24 1.82 0.16
Feed form
Mash 945.62 128.1 27.6 109.0° 125.02 27.0 7.580
Pellet 910.5P 125.0 27.4 113.42 115.8° 27.4 7.898
SEM 7.66 1.12 0.48 0.96 1.43 1.82 0.10
P- Value
Feed form 0.003 0.05 0.761 0.003 <0.001 0.599 0.043
Fiber <0.001 | <0.001 | 0.074 0.002 | 0.005 | 0.003 0.001
source
Interaction | <0.001 <0.001 0.044 <0.001 0.004 0.005 0.007

&f Means in the same column with different superscript letters are different (P< 0.05).
CTL: control group, SBP: sugar beet pulp, WB: wheat bran, SFH: sunflower hull, AR: arbocel
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Table 2. Histomorphometric parameters of jejunum in broiler chickens at 42 days of age (um)

Feed Fiber Villus Villus | Epithelial | Muscle | Crypt Crypt heig\g/f:'lt!giypt

form source height | diameter | thickness | thickness | depth diameter dep;th
CTL 813.0bcd | 114 5¢ 23.9bc 111.3%4 | 101.7¢% 25.6 7.66

SBP 916.42 129.7° 23.80¢ 123.7% | 113.6° 24.4 8.07

Mash WB 804.3d | 116.9% 24.7° 91.5¢ 103.3¢ 25.0 7.78
SFH 723.1¢ | 119.6% 22.4° 116.5%d | 101.9d% 245 7.09

AR 815.1bcd | 1173 22.2° 113.8¢¢ | 105.3¢ 24.3 7.74

CTL 874.5% | 137.02 28.62 107.349 | 110.8% 24.8 7.89

SBP 830.5% | 120.3° 25.0° 125.82 | 106.3% 247 7.82

Pellet WB 752.3% | 112.9¢ 22.5° 113.3« 99.7¢ 23.0 7.55
SFH 716.8° | 115.4% 22.3° 116.1b | 108.2b¢ 22.0 6.62

AR 771.4%€ | 115.1% 23.6% 117.7%¢ | 113.42 24.0 6.80

SEM 23.28 1.89 0.64 2.94 1.68 0.92 0.28

Fiber source

CTL 843.8% 125.72 26.22 109.3° | 106.3b 25.3 7.76%®

SBP 873.52 125.0% 24.4° 12478 109.92 24.6 7.952

WB 778.3° 114.9b 23.6% 102.4¢ 101.5¢ 24.0 7.66%®

SFH 719.9¢ 117.5° 22.3° 116.3° 105.0¢ 23.2 6.86°
AR 793.2° 116.2° 22.9° 115.7° | 109.4% 24.1 7.27%

SEM 16.46 1.33 0.45 2.08 1.19 0.65 0.20

Feed form

Mash 814.4 119.6 23.4° 111.3° 105.1° 24.8 7.66

Pellet 789.1 120.1 24 .42 116.02 107.78 23.7 7.34

SEM 10.41 0.84 0.28 1.31 0.75 0.41 0.12

P- Value

Feed form | 0.096 0.665 0.023 0.016 0.023 0.423 0.079

sI(:)IL:)r?::e <0.001 | <0.001 0.001 <0.001 0.001 0.329 0.004
Interaction | 0.037 <0.001 <0.001 0.001 <0.001 0.424 0.345

a¢ Means in the same column with different superscript letters are different (P< 0.05).
CTL: control group, SBP: sugar beet pulp, WB: wheat bran, SFH: sunflower hull, AR: arbocel
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Abstract

This experiment was conducted to determine the effect of feed form and various sources of
fiber on small intestine histology of broiler chickens in completely randomized design with
factorial arrangement 2x5 with 10 treatments and 4 replicates for 42 days. Treatments consisted
of different sources of fiber (3% sunflower hull (SFH), 3% wheat bran (WB), 3% sugar beet
pulp (SBP) and 0.5% Arbocel) with control diet and 2 feed forms (mash vs. pellet). The results
showed that SBP in mash form increased villus height of duodenum and jejunum. In the
duodenum, SBP and in the jejunum, SFH increased villus height. Duodenal villus height
increased significantly in birds fed with mash form compared to the birds fed with pellet form
of diet. SFH increased the villus diameter, epithelial thickness, and mscle thickness. In the
jejunum, control treatment in pellet increased the villus diameter and epithelial thickness and
in the duodenum SFH, SBP and Arbocel in mash form decreased crypt depth. WB in pellet
form significantly increased the villus height-to-crypt depth ratio in the duodenum. According
to the results of this experiment, it can be concluded that the use of fiber sources in mash form
in compare to the pellet form, improved histlogical parameters of small intestine in broiler
chickens.
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