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Effect of different dietary concentrate to forage ratio on rumen
morphological structure of Chinese Hostein bull

ZHANG Shuang-qi,ZAN Lin-sen, LIANG Da-yong,Gui Lin-sheng

(College of Animal Science and Technology , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective] The research was conducted to study the effect of different levels of forage to
concentrate ratio on rumen morphological structure of Chinese Hostein bull. [Method) Nine 6-month-old
Chinese Hostein bulls were chosen at similar birth weight to divide into three groups (Dietary forage to
concentrate ratio were 4 ¢ 6,5 3 5,6 ¢ 4 respectively), the crude fodder contained alfalfa hay and corn si-
lage,and were slaughtared three months later. Histomorphology of four different parts of rumen (including
saccus cranialis, saccus cecus caudodorsalis, recessus ruminis, saccus cecus caudoventralis) were observed
by means of paraffin method. [Result] The results indicated that the epithelium horny,stratum granulosum
and stratum basale were increased with the increase of forage to concentrate ratio,and the differences a-
mong group | and group [l were significant (P<C0. 05). There were no significant differences among the
three groups of membrana propria(P>>0. 05). The length and the density of rumen papillae were increased
with the increase of forage to concentrate ratio,and the differences among group | and group [l[ were not
significant(P>>0. 05). The width of rumen papillae decneased with the increase of forage to concentrate ra-
tio,and the differences among group | and group [l were not significant(P>0. 05). [Conclusion]) Differ-
ent levels of forage to concentrate ratio had significant effects (P<C0. 05) on epithelium horny, stratum

granulosum and stratum basale,while there were no significant effects (P>>0. 05) on membrana propria,as
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well as the length,the width and the density of rumen papillae.

Key words: dietary concentrate to forage ratio; Chinese Holstein bull; rumen;morphology
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Table 1 Composition and nutrient levels of basal
g 4“4 Content
kL2 4y Wi 4R/ % H B4 5 v — v
Concentrate composition Percentage Diets composition ) T4 ) LS ) Lt
Group [ Group [[ Group|ll
B Y IE A
EK Corn 30.0 FUE 150t 580/ 4 20. 43 19.67 14.19
Alfalfa hay
= e 2 ol =L N R /0
B J Wheat bran 12.0 ORI RS 8/ %6 39. 84 30. 10 25.81
Corn silage
JEL AR o] R L /N St /0
/N# Wheat 10.0 1 R R IF E5 0 0 39.73 50. 23 60. 00
Concent rate mix
45 ST A . JAN=X
Ek# Corn meal 11.0 {*q: H *ﬁﬁﬁﬁkﬁi
Chemical compositions of feed
e FH I RS RS KT DDG 11.0 ZEAHHE/M] Net energy 30. 63 32.83 35. 26
2K Germ meal 13.0 F¥) & /kg Dry matter 5.43 5.62 5.55
K1 Cottonseed meal 5.0 M4 1 /g Crude protein 686. 87 763.56 842.25
W R DF Sesame cake 4.0 45 /g Calcium 36. 06 36.58 37.39
W RR 245 CaHPO, 1.5 /g Phosphorus 18. 62 19.75 19. 43
&k NaCl 1.0
£ ¥ Limestone 0.5
iR Bl Premix 1.0

FBT AR P& VA 2 640 1TU \Vp 340 TU Vg 26 mg. 4k 60 mg. 4 12 mg 5% 48 mg 4% 48 mg. 44 0. 12 mg #lt 0. 3 mg. fifi 0. 36 mg,
Note: Premix(the content of each kilogram of diet ): VA 2 640 IU ,Vp 340 TU , Vg 26 mg,Fe 26 mg,Cu 12 mg,Zn 48 mg,Mn 48 mg,Co

0.12 mg,1 0.3 mg,Se 0. 36 mg.
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Fig. 1 Rumen morphological structure of Chinese Hostein bull(HE, X 40)

1. Saccus cecus caudoventralis; [ . Recessus ruminis; [[[ . Saccus cecus caudodorsalis; [V. Saccus cranialis;

A. Epithelium horny;B. Stratum granulosum;C. Stratum basale; D. Membrana propria; E. Muscular layer
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Table 2 Effects of different levels of forage to concentrate ration on saccus cranialis

morphological structure of Chinese Hostein male

S LR R/ pm UL 2 JREJE / BEJE 2R/ pm I A7 JIE 5 B / o
Group Epithelium horny Stratum granulosum Stratum basale Membrana propria
T4 Group 8.67+0.38 A 29.1040.85 a 45.20+1.28 a 95.48+1.48 a

T4l GroupIl
[l 40 Grouplll

10.10£0.42 A
12.2540.64 B

30.9540. 78 ab
33.95+2.05 b

50.50%1.13 ab
52.8542.05 b

115.40£19. 94 ab
136.10£8.06 b

20 5
Group

FLk KB /mm
Papilla length

3k 58 /mm
Papilla width

KB/ (4 em™ D)

Papilla density

1 #H Group |
T4 Group Il
[l 40 Grouplll

6.1040. 70
6.9741.40
7.2040. 40

2.734+0.32 a
2.3340.15 ab
2.1040.17 b

86.67+12.67
81.00%8.72
75.67x4.73
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Note: Different capital letters in the same columns represent very significant difference(P<C0. 01) and small letters represent significant

difference (P<Z0.05). The following tables are the same.
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Table 3 Effects of different levels of forage to concentrate ration on saccus cecus caudodorsalis morphological

structure of Chinese Hostein male

41 5

Group

FAL )2 R/ pm
Epithelium horny

UL Z JE /o

Stratum granulosum

FER R/ pm

Stratum basale

I A7 158 J5E S5 / o

Membrana propria

T #H Group [
I 4 Group Il

10.40+1.70 a
13.25=+1. 34 ab

30.554+0.64 a
35.8043.82 ab

41.5043.96 a
51.8043.54 ab

100. 72410. 20 a
124.90£9. 33 ab

40 Grouplll 16.75+0.49 b 42.7540.92 b 62.10£4.10 b 160.45425.24 b
24 5l ALK/ mm .3k 58 /mm KR/ (A« em™ )
Group Papilla length Papilla width Papilla density

1 41 Group | 2.174+0.21 A 2.35+0.13 A 84.67+11.68

I 4 Group I 3.874+0.35 B 1.4340.42 A 86.33+6.03

M40 Grouplll 5.33+0.25 C 1.234+0.15 B 91.67+5.51
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Table 4 Effects of different levels of forage to concentrate ration on recessus ruminis

morphological structure of Chinese Hostein male

44 5 bii| ﬂﬂEJ?JE//Am %ﬂ*ﬁEJ?;Jﬁ//;Lm %E%Jﬁ’ﬁ/;tm Fﬂﬁﬂﬁ}iﬁé/um
Group Epithelium horny Stratum granulosum Stratum basale Membrana propria
14 Group | 7.30+0.07 A 24.05+1.77 A 32.50+1.84 a 113.554+1.48

I 40 Group Il
M40 Groupll

7.9240.08 B
9.5040.14 C

33.45+2.33 a
39.1540. 64 Bb

34.60+1.70 a
42.80+1.84 b

103.4549. 69
110. 3543, 04

4 5l kK E/mm F.3k 58 B /mm FLRERE/ (D« em™?)
Group Papilla length Papilla width Papilla density
1 41 Group | 4.1040.17 Aa 2.474+0.35 58.67+6.03 A
II 4 Group Il 4.73£0.21b 2.1040. 30 61.33£11.06 A
[l 26 Grouplll 5.1740.40 Bb 1.9740. 15 95.00+10.44 B
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Table 5 Effects of different levels of forage to concentrate ration on saccus cecus caudoventralis morphological

structure of Chinese Hostein male

gzl ﬁl{tEJaE;JE/;Lm %ﬂ*ﬁEJ?;Jﬁ///Lm %E%Jﬁ)ﬁ/;tm ﬁﬂﬁ}i)ﬁ/;im
Group Epithelium horny Stratum granulosum Stratum basale Membrana propria
14 Group | 9.10£0. 60 a 37.3041.98 Aa 51.10£2.26 A 131.3542. 90
II 4 Group I 10.49+0.49 a 43.954+2.47 b 55.0040. 28 A 117.35412.09
M40 Groupll 13.12+1.06 b 51.7540.78 Be 78.25+4.18 B 113.854+2.19
gzl kK E/mm .3k 58 B /mm FLRERE/ (D e em™?)
Group Papilla length Papilla width Papilla density
1 4 Group | 4.4740. 35 2.00%0. 26 85.33+3.51
II 4 Group 4.57-+0. 31 2.00+0. 10 80.67410. 02
[l 26 Grouplll 4,774+0.15 1.7040. 44 86.67+9.71
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