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Effects of different hay ratios on rumen parameters,
milk yield and milk composition of Guanzhong dairy goats

LI Huiling' , LI Dexian® , YANG Fan',PANG Guoliang' ,ZHANG Yongtao®,
WANG Guang®, YU Mengqi*, YUAN Yuxin’ , CHEN Lu*, LI Guang®

(1 Shaanzi Animal Husbandry Technology Promotion Station ,Xi’an,Shaanxi 710016 ,China;
2 College o f Animal Science and Technology s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective) This study explored the combined effect of alfalfa hay and oat hay on feed in-
take,rumen fermentation parameters, milk yield and milk quality of Guanzhong dairy goats to provide basis
for improving production performance. [Method) A total of 240 Guanzhong dairy goats in middle lactation

with similar body conditions were randomly divided into control group and treatment groups of T1,T2 and
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T3,with 3 repetitions in each group and 20 sheep in each repetition. The control group was fed with 50 %
formula concentrate4+50% alfalfa hay,the T1 group was fed with 50% formula concentrate425% alfalfa
hay+25% oat hay Gn (alfalfa) :m (oat) =1t 1),the T2 group was fed with 50% formula concentrate+
30% alfalfa hay+20% oat hay (m (alfalfa): m (oat) =3 2),and the T3 group was fed with 50% formula
concentrate+37. 5% alfalfa hay+12. 5% oat hay Gm (alfalfa): m (oat) =3 : 1) for 75 days. Feed intake,
milk yield and rumen fermentation parameters (pH,NH;-N,acetic acid, propionic acid,isobutyric acid, bu-
tyric acid,isovaleric acid, valeric acid, total volatile fatty acid content and acetic acid/propionic acid) were
determined. Milk was also collected and composition (milk protein, milk fat,lactose, whole milk solid con-
tent and fat-protein ratio) was determined. [Result] Compared with the control,dry matter intake and milk
yield of T3 group were significantly increased (P<C0. 05). There was no significant difference in pH among
the four groups. NH;-N in T1 and T3 groups was significantly higher than that in control group and T1
group (P<C0. 05). Contents of acetic acid, propionic acid, valeric acid, acetic acid/propionic acid and total
volatile fatty acids in T1, T2 and T3 group were significantly higher than those in control group (P <C
0. 05). Contents of milk fat,whole milk solid and fat egg ratio in T3 group were significantly higher than
those in the other three groups (P<C0. 05). The milk protein content in T3 group and control group was
significantly higher than that in T1 and T2 groups (P<C0. 05),and there was no significant difference in
lactose content among the four groups (P>>0. 05). [Conclusion) The combination of alfalfa hay and oat hay
with mass ratio of 3 ¢ 1 could improve digestive performance, production performance and milk quality of
Guanzhong dairy goats.
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Table 1 Conventional nutrient contents of oat hay and alfalfa hay (air-dry basis) %
SRR T HLEE A B K 53 rh bk U 2T 4 TR 14 Yk % 4T 4
Raw material DM CP Ash NDF ADF
B T 5 Alfalfa hay 90. 80 17. 65 8.37 48. 47 35. 83
e & T B Oat hay 88. 30 7.36 3.15 59.12 36. 90

x2 HEBAREARREEFKFERFEM

Table 2 Composition and nutrient levels of diet (dry matter basis)

HAR 415 Diet

H 37 /KF Nutrient levels

451

G TERTR/A AT/ RGN/ MEER/ A R A MR A e/ (M - kg D
Alfalfa hay Oat hay Fine fodder CcP NDF ADF NE
CK 50 0 50 17.03 22.36 10. 43 6. 86
T1 25 25 50 12. 64 25.13 11.21 6.07
T2 30 20 50 13.33 23.16 11.13 6.12
T3 37.5 12.5 50 14. 20 22.62 10. 85 6.37

KRR - oK 6020 (EHI 25 %0 JER B 1026 NIRFT 10 TR B 4260, TR A T SO AR 4R 4L . Vi 170 kIU, Vp 33. 40 kIU, Vg 300
U, Mn (B 5E K B 350 mg.Zn (LLERFR & TE TR D 586 mg. Cu (LLE R 4H % 2% D 256 mg, Fe (LB 8 W 46 0% 38 D
765 mg. IR AR T L R U AT A TR R U LT A A B O SN L v BE A R T

Note:Concentrate composition: corn 60 % ,soybean meal 25% ,bran 10% ,baking soda 1% and premix 4 %. Premix provides: V, 170 kIU,

Vp 33. 40 kIU, Vg 300 TU,Mn (as manganese sulfate) 350 mg,Zn (as zinc sulfate) 586 mg,Cu (as copper sulfate) 256 mg,and Fe

(as ferrous sulfate) 765 mg. Contents of crude protein,neutral detergent fiber and acid detergent fiber are measured values, and the

net energy content is the calculated value.
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Table 3 Effects of different roughage ratios on feed intake

and milk feed ratio of Guanzhong dairy goats

H T 5oR i it/

Daily dry matter intake
CK 4,647+0.32 ¢ 1.60 a
T1 4.527+0.21 ¢ 1.62 a
T2 4.85+0.17 b 1.61 a
T3 5.01+£0.12 a 1.63 a
T [ 50 B 5 AR AN [ /N B 5 B R AR 22 57 1. 3% (P<<0. 05),
#* 4.5,

Note: Different lowercase letters indicate significant difference
among groups (P<C0.05). The same for Table 4 and Ta-
ble 5.

R4 FRBEEMBRLEXNXFPUFEHBFPENH N

Table 4 Effects of different roughage ratios on milk yield of Guanzhong dairy goats

kg/(d« H)

g Wit (1~15 ik 16~30 d ik 31~60d 1ER 61~90 d ik 16~90 d

(fr 77] Prefeeding period Trial period Trial period Trial period Trial period
Jroup (1—15 d) 16—30 d 31—60 d 61—90 d 16—90 d
CK 2.81+0.53 a 2.90+0.34 b 2.91+0.31 b 2.86+0.21 b 2.8940.28 b
T1 2.6440.11 b 2.7940.19 ¢ 2.8340.74 b 2.7440.42 b 2.7940.58 b
T2 2.65+0.12 b 3.0440.47 a 3.12+0.06 a 2.90+0.13 a 3.01+0.22 a
T3 2.6840.08 b 3.05+0.28 a 3.12#0.12 a 3.0440.59 a 3.07+0.33 a
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Table 5 Effects of different roughage ratios on fermentation parameters of rumen juice of Guanzhongdairy goats
70 7 W5 L1 5 11 " 11
TﬁJJJ pH NH;-N/(mg + dL- 1) Lﬁa/(mrpol LD I—ﬁﬁ&/(mmgl L=hH ETFM/(mn‘lol L™
Group Acetic acid Propionic acid Isobutyric acid
CK 6.9440.07 a 10.7640.64 b 45.59+9.18 b 35.57+2.67b 4.49+1.01 b
T1 6.87+0.03 a 12.18+1.12 a 57.95+6.57 a 38.65+4.89 a 6.51+0.67 a
T2 6.82+0.04 a 9.54+0.71 b 55.93+5.54 a 39.31£6.01 a 3.29£0.42 ¢
T3 6.76+0.16 a 12.14+1.21 a 52.51%4.53 a 40.54+3.56 a 4,01£0.76 b
A = T B S T i
2 5 T2 /(mmol « LY  H&fR/(mmol « L %R/ (mmol « L™ 1) LM/WEM I H:HEHE&/
Gro Butyric acid Isovaleric acid Valeric acid Acetic acid/ (mmol « L™1)
roup butyric act sovaleric act aleric aci propionic acid TVFA
CK 10.62+2.52 ¢ 2.70+£0.12 b 3.07+0.55 b 1.2840.06 b 100.16+10.87 b
T1 14.82+1.44 b 3.53+0.43 a 4.21£0.61 a 1.4940.03 a 119.74+14.49 a
T2 16.87+1.95 a 2.0240.32 ¢ 4.74+0.41 a 1.3840.12 a 126.12+13.58 a
T3 17.53+2.19 a 2.684+0.41 b 4,867+0.66 a 1.34+0.07 a 125.68+12.43 a
F 6 AEEEPBIE KR LFERR SN
Table 6 Effects of different roughage ratios on milk composition of Guanzhong dairy goats
i o BT
1T REFI T CK T1 T2 T3
Index Sampling time
35d 3.96+0.63 a 3.66+0.14 ¢ 3.74+0.21 b 3.954+0.11 a
= o0
?LﬁH//? 75 d 4,01£0.34 a 3.54+0.24 b 3.68+0.67 b 3.984+0.72 a
Milk protein
SEH#1{E Average value 3.984+0.48 a 3.60+0.19 b 3.714+0.44 b 3.9640.42 a
35d 4,10+0.15 b 3.62%+0.31 ¢ 3.99+0.12 b 4.79£0.12 a
2| JE /0
. LB/ % 75 d 4.09+0.37 b 3.54+0.42 ¢ 4,074+0.28 b 4,8240.53 a
Milk fat percentage
SEHYH Average value 4.10£0.26 b 3.58+0.37 ¢ 4.03£0.20 b 4,.8040.33 a
35 d 4.92+0.47 a 4.82+0.28 a 4.75+0.77 a 4.7740.43 a
=] g /0
%L*E/ ! 75 d 4.92+0.56 a 4.88+0.34 a 4,734+0.65 a 4,7940.27 a
Milk lactose
SEHI{E Average value 4.92+0.52 a 4,85+0.31 a 4.744+0.71 a 4,7840.35 a
35d 13.50+0.98 b 12.34+0.43 d 12.88+0.86 ¢ 14.0740. 26 a
2 [ 0
+i\j[f!d1[l—§m11g1{f 75 d 13.70+0.45 b 12.414+0.21d 12.934+0.54 ¢ 14.084+0.32 a
F-H{H Average value  13.60+0.72 b 12.38+0.32 d 12.914+0.70 ¢ 14.08+0.29 a
35 d 1.05+0.13 b 0.99-+0.03 ¢ 1.074+0.18 b 1.2140.08 a
=3
‘Huiﬁkt. 75 d 1.02£0.05 ¢ 1.0040.11 ¢ 1.114+0.09 b 1.2140.04 a
Fat/Protein
SEH{E Average value 1.0340.15 ¢ 0.99%0.14 ¢ 1.0940.06 b 1.21£0.07 a
TE AT B S5 AR AN R /NS - BE 3R 7R 22 5 B 35 (P<C0. 05) .

Note: Different lowercase letters indicate significant difference (P<Z0. 05).
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