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Influence of different roughages on growth and blood
biochemical indices of Qinchuan cattle
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Abstract: [Objective] This study investigated the influence of different roughages on growth and
blood biochemical indices of Qinchuan cattle. [Method) A total of 20 14-month-old Qinchuan cattle (no
castration) without significant difference in weight were randomly divided into alfalfa group (alfalfa—+ si-
lage+ high concentrated food) , mulberry group (mulberry -+ silage+ high concentrated food), wheatgrass
group (wheatgrass+silage+high concentrated food) and control group (silage+high concentrated food) ,
with 5 bulls in each group. Samples were collected at the early fattening period (14 to 15 months) ,the mid-
dle fattening period (16 to 17 months) and the last fattening period (18 to 19 months) to determine the
effects of roughage on growth and blood biochemical indexes. [Result] The daily gain of mulberry group
was significantly higher than that of other groups (P<C0. 05). The daily gain of alfalfa group was signifi-
cantly higher than that of wheatgrass group and control group (P<C0. 05). The daily gain of wheatgrass
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group had no significant difference compared to control group (P>>0.05). In mulberry group,the contents

of glucose,alanine aminotransferase and triglyceride were significantly higher than those of other groups

(P<C0.05),but the content of blood urea nitrogen was significantly lower than that of other groups (P<C

0. 05). The contents of serum total protein,albumin, globulin,calcium and phosphorus and albumin to glob-

ulin ratio had no significant difference between groups (P>>0. 05). [Conclusion) Mulberry leaf and alfalfa

had the best effect as hay for Qinchuan cattle,and mulberry leaf was even better (P<C0. 05). Mulberry leaf

can completely replace alfalfa in cattle fattening,and while adding wheat straw into based diet “silage and

concentrate” had limited effect.
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Table 1 Feed formula and nutrient level of diets for fattening period
R LT T KT FET AT b
Feed formula and nutrient level Early fattening Mid fattening Last fattening
Ek/(g+ kg™ Corn 550 600 650
7 /(g+ kg™!) Wheat bran 100 100 100
HH1/(g+ kg™!) Soybean meal 60 50 40
¥/ (g » kg~ ') Cottonseed meal 70 50 40
Pt/ (g« kg ') Rapeseed cake 80 60 40
Feedﬁi?jmula WiKE /(g » kg™ 1) Distillers dried grains with soluble 100 100 86
‘B /(g kg™ Salt 8 6 8
MR A 45/ (g » kg~ 1) Dicalcium phosphate 8 8 8
fi¥s/(g+ kg™!) Limestone 10 10 10
IR A8/ (g » kg~ ') Sodium bicarbonate 4 6 8
7 BURK (g + kg ) Premix 10 10 10
e/ (M] » kg™ ') Net energy 5.9 6.0 6.1
T4/ (g« kg™!) Dry matter 874.2 872.6 871.4
ﬁ.ﬁ7k¥ ME/(g+ kg 1) Crude protein 185.7 167.5 149. 8
Nutrient levels
45 /(g + kg™ ') Phosphorus 7.2 7.0 6.7
/(g + kg™ 1) Calcium 6.1 5.8 5.5

AT R B KR VA 2 640 IU\VDS 40 TU,VE 26 mg.4k 60 mg. i 12 mg.%F 48 mg . %f 48 mg. 4 0. 12 mg.ffl 0. 3 mg.ff§ 0. 36 mg.
Note:Per kg of premix provides: Vi, 2 640 IU, Vp, 40 TU, Vi 26 mg,Fe 60 mg,Cu 12 mg,Zn 48 mg,Mn 48 mg,Co 0.12 mg,10. 3 mg,and

Se 0. 36 mg.
2 BRERRFZBARERKE
Table 2 Nutrient levels of total diet for fatting period
HrfiE/(M] » kg™ 1) Net energy T JE &/ % Dry matter HWE M S /% Crude protein
%’H%’J HERY HFETH BFEEY FIEREH FESH FIREN B FiESl FEEY
Group Early Mid Last Early Mid Last Early Mid Last
fattening fattening fattening  fattening fattening fattening  fattening fattening fattening
15 4 Alfalfa group 6.21 7.56 8.32 87.56 87. 35 87.32 18. 23 18. 32 18.67
Z 4l Mulberry leaf group 6. 33 8.13 8. 54 87.98 87.62 87.65 18. 36 18. 58 18. 98
# ¥4 Wheat straw group 5.82 7.32 8. 21 86. 15 86.21 86. 64 17.10 18. 00 18. 27
X4 CK 5.91 6.69 8. 11 85. 00 86.12 86. 54 16. 36 18. 11 18. 20
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R P ey e
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PRI A= FUPR T et o P (A S 0 2 R o 5 U
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P S o OV AR S Y ZOR IR Bt L 1103 H 1
&,
1.5.2 sk dgts 45 TiBIFAET 1 d fifg 2
ANHA ARG 1 d, R0 i 586 4= 2817 2908 kR
1M 10 mL/3%,4 000 r/min &> 15 min, 4 55 Il 7 »
—20 C FARAEREI . H 4 B 5Bk BT (Heal
Force MOL-300 B il 22 IfiL %5 & & 11 (TP) | 11 2 11
(Alb) | 3k & M1 (Glo) ., 7 % B (Glu) . H W = i
(TG) JRZ A (BUN) 45 (Ca) il (P) FI 45 N s & il
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1.6 ZitoH

I SPSS 17. 0 #1347 43 B b 28, R
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PR (x=SD)"E R,
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Table 3 Effect of roughage on average daily gain of Qinchuan cattle at different stages kg/d
20 51 H AT i HAC HACE M
Group Early fattening Mid fattening Last fattening
B 15 4 Alfalfa group 0.98+0.04 a 1.0040.05 1.2040.08 a
Z 24 Mulberry leaf group 1.0240.04 a 1.0740. 14 1.2940.03 a
# B 4] Wheat straw group 0.79-+0.13 b 0.92+0. 10 0.9040.10 b
Xf 41 CK 0.80+0.08 b 0.96=0.10 1.05+0.05 b

VBRI R NG 7 R 2 52 % (P<0.05), % 4 il
Note: Different lowercase letters in the same column mean significant difference (P<C0. 05). The same as Table 4.
F4 HAMNENERKNEFIIAFHESEAZME

Table 4 Effect of roughage on average daily gain of Qinchuan cattle at the whole growing stage

20 51 WA R/ (kg « k1) KRR/ (kg k™D A/ (kg kD)
Group Initial weight Final weight ADG

BE 54 Alfalfa group 252.67+18.58 443,47+8.06 a 1.024+0.12 b

Z M4 Mulberry leaf group 255.67+7.23 459.07+9.74 a 1.134+0.14 a

% #iZH Wheat straw group 248.67+11.37 405.27+11.23 b 0.86+0.07 ¢

Xt R4 CK 246.00+15. 10 420.80+9.31b 0.92+0.13 ¢

x5 HBEAFRTSARFNFEENIERILR

Table 5 Comparison of blood biochemical parameters in each group before test

117 EE] Rt 4l z F 4L o 2L
Index Alfalfa group Mulberry leaf group Wheat straw group CK
TP/(mmol « L™1) 60.90+3.12 62.35+2. 32 61.42+2.65 62.11+2.16
I 3% 28 11 Akb/(mmol + L™ 1) 27.88+1.14 28.36+1. 14 29.25+1.46 27.9840. 38
Serum albumin Glo/(mmol « L™1) 38.7845. 31 41.0841. 31 41.5342.71 37.9045. 41
Alb/Glo 0.7340.12 0.6840.04 0.7040.08 0.7540.12
I3 B T Ca/(mmol « L™ 1) 2.3840.10 2.4940. 03 2.3740.07 2.3740.05
Serum ions P/(mmol « L™ 1) 2.4720. 34 2.5120. 21 2.5740. 21 2.51240.15
Glu/(mmol « L™1) 4.5940.47 4.854+0. 61 4.56+0.17 4.7640. 21
I % B ALT/(U L™ 1) 24.6741.90 26.2743.35 26.3046.71 25. 984, 30
Routine blood test TG/(mmol » L™1) 0.1320.03 0.13240.04 0.1120.05 0.1240.04
BUN/(mmol « L~ 1) 3.2740.42 3.1240. 20 3.1440. 11 3.3840. 26

VE o ) 08 5 B R /N B 58 4% 4411 22 5 1835 (P<<0. 05) . F & .
Note: Different uppercase letters in the same row mean extremely significant difference (P<C0.05). The same as below.
R 6 nTLIAE M. AR ) NFTE 15 A TEH EEHMN A (P<<0.05), {H4 48 Glu,
B I A S B A e E B EM2E R (P> ALT.BUN &% 0 &M% R (P>0.05),
0.05) s MLH MR, 4 TG S REFHH T EH
%6 MEANK 15 ARENAEDRELIEROSMN

Table 6 Effect of roughage on blood biochemical parameters of Qinchuan cattle at the age of 15 months

EER D EEEE Fhd HEH X JEZH
Index Alfalfa group Mulberry leaf group ~ Wheat straw group CK
TP/(mmol « L™1) 64, 7742.50 64,6642, 41 66. 7345, 44 66.4642. 34
175 & Alb/(mmol « L™ 1) 27.837+2.20 28.1240.58 30.33+1.06 28.7242.49
Serum albumin Glo/(mmol « L™ 1) 27.83+2.20 36.54+2.15 35.57+2.94 37.08+1.19
Alb/Glo 0.82+0.07 0.77+0.04 0.80+0.15 0.76+0.10
1ML 35 55 Ca/(mmol « L™1) 2.42+0. 20 2.504+0.09 2.36+0.13 2.33+0.11
Serum ions P/(mmol « L™ 1) 2.31+0.19 2.3440.06 2.35+0. 26 2.324+0.24
Glu/(mmol « L™ 1) 4.02+0. 24 4.22+0.06 3.97+0.35 3.954+0. 11
2% i ALT/(U -+ L1 29.85+2.19 30.20+2. 68 29.45+4. 30 27.78+3. 37
Routine blood test  TG/(mmol « L 1) 0.08+0.03 b 0.1340.01 a 0.08+0.04 b 0.08+0.03 b
BUN/(mmol « L™1) 4.04+0.50 3.724+0.52 3.92+0.75 3.80+0.83

2 7 T DLE N AR H RN AT 17 AR 0,05 % MAEdsh, R4 Glu f1 ALT & & B
WL MLV B A IR AR T M R (P> e T A 3 41 (P<<0.05), BUN & i 2 (K T I
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Table 7 Effect of roughage on blood biochemical parameters of Qinchuan cattle at the age of 17 months
LD EECE: EL il FE Xf B4
Index Alfalfa group Mulberry leaf group Wheat straw group CK
TP/(mmol « L. 1) 67.27£2.74 69.04+2.78 71.1244.72 71.32+3.25
L3 1 Alb/(mmol « L~ 1) 31.10+1. 99 29.2641. 41 31.3042. 80 29.70+1.15
Serum albumin Glo/(mmol « L™1) 36.1740.76 38.3040.71 37.0343.15 38.6340.59
Alb/Glo 0.86+0.03 0.77+0.05 0.81+0.18 0.79+0.02
ST Ca/(mmol + L~ 1) 2.60+0. 14 2.65+0.10 2.5240.13 2.42+0. 08
Serum ions P/(mmol « L™ 1) 2.46-+0.32 2.69+0.15 2.57+0.23 2.55+0.27
Glu/(mmol « L™ 1) 4.4040.24 b 5.14+0. 36 a 4.3540.25 b 4,03£0.61b
1 ALT/(U L1 30.75+2.45b 33.40%3.34 a 28.93+1.94 b 28.98+2.97b
Routine blood test TG/ (mmol « L~1) 0.0740.02 0.10+0.03 0.08+0.02 0.08+0.01
BUN/(mmol « L™1) 5.774+0.64 a 4.60+0.30 b 5.4240.24 a 5.5840.43 a

M1 8 W LAA 2B L 2 AR 7E 19 A il
N UL 3 £ L LY S 145 4 AR 2 O B S M 2 S (P>
0.05); ML # MAGHR . AL Glu FI ALT 3% 5

T HAth 341 (P<C0.05), 7 BUN & & & &K T H
fi 340 (P<<0.05) .44 TG & LR ANEE (P>
0.05),

F 8 fEMAAIY 19 B P94 m ik £ L B AR R0

Table 8 Effect of roughage on blood biochemical parameters of Qinchuan cattle at the age of 19 months

o JEE £ By A RH X B 20
Index Alfalfa group Mulberry leaf group Wheat straw group CK
TP/(mmol + L™ 1) 70.2547.16 71.8045. 99 71.5341. 84 71.0042. 50
f‘ijﬁ ‘-31/*1) Alb/(mmol » L™ 30.1043. 26 30. 5543. 20 33.2041. 43 32.6041. 05
Serum albumin Glo/(mmol » L™1) 35.13+1.19 37.17+0. 45 36.58+4.15 37.53+2.22
Alb/Glo 0.90=0. 08 0.86=0.06 0.9240.12 0.8740.05
I35 8 F Ca/(mmol + L 1) 2.5840.05 2.7040.13 2.6240.17 2.60+0. 07
Serum ions P/(mmol « L™1) 70.25%7.16 2.3120. 09 2.4740.29 2.51%0. 21
Glu/(mmol « L™1) 4,87+0.21b 5.2540.44 a 4,93+0.43 b 4.88+0.18 b
1% H ALT/(U « L™1) 30.6043.92 b 33.8043.16 a 30.6041.90 b 29.7043.57 b
Routine blood test TG/(mmol » L™ 1) 0.0540. 01 0.0840. 03 0.0940. 04 0.08=0.03
BUN/(mmol « L™1) 5.35-+0.96 a 4.85+0.77 b 5.17+0.40 a 5.24+0.88 a

M2 5~8 AT 78 14~19 H B84 K B .
(DARIH TP S SR 28 bl s, A £
NN BB ZHAE 18~19 H W& I IR 0 F [ . B 4%
41 TP FiZ ML EEEZF(P>0.05, (DBFH
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)R M7 Ca & SRR LTS Hg
HAEAITE 18~19 A it F R HA 412 M G
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YIRS T R LT R AR b 3, & 4 =2 [0l
BEMEEF(P>0.05), (DFHRKH Glu &2
Fe R kG B AR A FE 17 AR 19 7 % it
FMAZNAE MGG Glu S8 B Em THM 3 4
(P<C0.05), bl St nf DUEE & 28 )1 2R 1l Glu
T, (8 14~19 ik, ot dl fx R4l ALT &

H-HRELTPESGEEY ALT 2% TR
TRER A R B R B TR TR LT
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FHAth 3 41 (P<C0. 05), fy ot nl a1 S nf DL i
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B SRR TR TE 15 17 JigsRrtd TG
SRR EE T HAL 3 4 (P<<0.05) ., iy 7] %0 5& 0t
AR S NG D TG & &, (104K
A BUN & 35 258 B E T B9 A bk 2,
A, k4 v BUN & & 0] @ ik T 3L
fib 3 41 (P<C0. 05) , iy B ] a1 S b ] DL R AR 25 )1 1A
A 13 o BUN B &5 4
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