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gEE!mg wNEEANEEE I mERK
EEE RINEICHFIERIZIR

= ez 1,2 3 w2 er —4 . ) S 2 . 1,2
SIREFES, B OB, BRI, EHawm, A=, R %, Hiihk

CL B 3R AR Ml K 27 B 22 10 JS R Bl 3, 7 9 15 88 A5 830052; 2. SBAR b K2 Bl 2 g / 37 0 4t R VR 5 A 25 T A SR e =, R
58 K55 830052; 3. 41 j B v S UL AL, VT RS R RH 473399; 4. P9 52t LR ML A R STAE A |, 5 R &R 010070)

WE: RIEVVEILH 7B #4445 (Medicago sativa *Xinmu No. 4’) #=  F E2°H BB A RA, 2R ZEXBE (HiEE
ARF ), Cp (FAm 100 gkg ' H B iE), C, (R 150 gkg ' H HiE), C;(Fm200gke #HHik)4 M, F60dE
MEEZNRYEBERT . BRSO RN EENLIGAE, SEARTIENEE TR B RBARNHIEY
Hoh, HREAV: AR HEETHMEREFLAMEORILRESE, /5 V-Score 4, BAKH HEF16) pH AL
AT, ANRAGETETH AL EG Rk EE, RARZEBFFEAHSROER ., BRARELKES
Wk AT EAFN, FERRAERAKIKLA C,>Cy>C > B, B4kA, HELTRENEFLWABRR
Fatk P ALEE M, BT AM150gke @R BHEHTERAERE,

XBIE: RAEE; BHHE; A#RR; SRR ROMENE;, REXKE; HRIPAH

XEFRIRAE: A NEHS: 1001-0629(2024)04-0984-11

Effects of the addition of grape pomace on the quality and in vitro digestive
characteristics of alfalfa silage

GAO Chengze"’, CHEN Wei’, ZHAO Lujie’, LI Yingli*, XIE Kaiyun’, YAN An’, WAN Jiangchun"’
(1. Postdoctoral Station of Grassland Science, Urumgqi 830052, Xinjiang, China;
2. Xinjiang Agricultural University of Grassland Science / Xinjiang Agricultural University Laboratory of
Grassland Resources and Ecology, Urumgqi 830052, Xinjiang, China;
3. Sheqi County Secondary Vocational School, Nanyang 473399, Henan, China;
4. Inner Mongolia Youran Dairy Co., Ltd., Hohhot 010070, Inner Mongolia, China)

Abstract: This study evaluated the effect of grape pomace on the fermentation quality and in vitro digestibility of alfalfa
silage. Experiments were conducted using alfalfa ‘Xinmu No. 4* (Medicago sativa ‘Xinmu No. 4’) and Cabernet Sauvignon
grape pomace as raw materials. A control group (alfalfa silage alone) was analyzed alongside the experimental groups C,
(with 100 g-kgf1 grape pomace), C, (with 150 g-kg{1 grape pomace), and C; (with 200 g-kgf1 grape pomace). The
fermentation quality, nutrient composition, and in vitro digestibility of each treatment were measured after 60 d of silage. The
results showed that the addition of grape pomace increased the content of alfalfa silage protein and lactic acid, improved the

score of V-Score, reduced the pH and ammonia nitrogen content of alfalfa silage, and increased the in vitro digestibility of
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alfalfa silage dry matter and crude protein, thus improving the quality of alfalfa silage. The quality of silage was C, > C; > C, >

control group. Overall, grape pomace was found to improve the fermentation quality and in vitro digestion of alfalfa silage.

With 150 g~kg_1 of grape pomace added to alfalfa for silage being the most effective.

Keywords: Medicago sativa; grape pomace; fermentation quality; gas production parameter; in vitro digestibility; grey

correlation; in vitro fermentation

Corresponding author: WAN Jiangchun E-mail: xjau wjc@163.com

B 9E AL T A BRTR VP 8 %] (Vitis vinifera) ¥ 4 FhE
i P (SN ES e o K/ T B SO P W
WIS A 55—, 29 2.34 /7 hm®, B R 4
—, 412218 Ji t, MAE AR 5 B A E AR
25% 25 A7 o 4V R A A R 3 A P o o A B
P, 32 B EH ] ) B L A e R RN A SRR 34
F, FCP o TR 20%~30% P 2T, X
A /b5 1) VA R WOH LG 2= 3R BCSERS R
TR, T4 K 22 A ) 2 R T A A A BE R} B
BE S HEF . MR AT BRI A, S SE I
EI = b ] FE A FE B B B SE ) A, A A
HEERZHE. 25, EE . WL Y% b
1 B AR N R A s RS I BRI A, 2 R
o T VA R F 2 BB IR AR .

Z A SRR R E 1§ (Medicago sativa) &
—MERFE.CEER.XEBEBNMAEA R
TR S BEIL E O Ay Hh X, A Y AE X B 5 fE —
EAE I, BT AR T B S AN R R 2 A s, 3 )
EfE T 5 PR ZE, K A8 SR BCE v R 2
Pt ) L) ik 2 — . B AE AR AN E S R A
B =, 1 HoAT DL IR A7, (H B AE & R AR, gl
Aermr, WO AN 5 s, B ad s m ik
eEY, E A S NG SR T HE 2 EWE
WE, TS EARS S, R AT EAR
&Y E AR 2 KR ERY, s A
H— 2 WA E P, 75 W Rk A s n 5wy B
il A RE A AR Y S M, IR D FLIRR M) £ R
TR, BhAh, i T Rt R A4 Eh R E A
AU B A 1 T 4% DL R 0T 4 Bl 4 ) gk R RT A
WEE—EMBRERY, wE kg o ak
W, R A S E S TR A F I, 0T
PRSI 78 75 0 pH, 2008 75 0 A9 L, i 7
AR E M WA BT HRGE T s o v, Tl
PR P AR T pH, $i e I A I b J5 A S A A i

Wy i Ay . DL bR R A A S A AT
RGN, BIA] & B A0 M) P BRI 7 o A, B
MR EEE RS RPN A L, BEHATRT
500 R O AR IR AV 4GRS AR 1 BF 7T diE

BEF Uk, BEXEEAE B E SRR, T
B ) R, AN uU s DA & T 3 R A [ L 4]
5B S A AT IR S T, PR A A VE A RS B
T T WE IR KB G BT RE W, R A AL 8 A S
IEEE A BN ) R, BT & RS I A T
W6 1 e A A0 T PR S0, D 0 2l v 1) e A R 4
(3L RE T

1 MRS 5%

1.1 ERSHRmA

] 2] VA OB R B OB 9 S [ 22 A DA TR A
A TRy A ], AR ARER R, R T
K B 7E K EH B sE R K2 =R, N MESR
3R BRI E A (OFT AR 4 5), DI S Ay
F o 5 i H B 55 o LR B L 41 4 40 i o S5
BT S AR VDB R, R EE RO R A B R R, TR
B> 1% 10° cfurg ', #5275 I 5 A B 70048 O R
B, 3N 100 mL Wiz 135 ) Wl 2R
1.2 FIMiKIE%it

ARG R B DR 2R e AR AL B I, X IR 4o 4
B FE A, /B 14 (C) NI 100 gkg !
) 4 V5 Ab B 2 20 (Cy) VRN 150 grkg | A A
Vs KB 32 (Cy) VRN 200 gkg IR AT . I8
i 4N, AN ES 3R KA
T5 5 ] %V 44 B R A 38 5T, 1 (1000 £ 100)
gL B BN 1 LR T T S OR %
B, JHCE A O % R AL K T 60 d, BUREEAT AH G F
B B E 5 93 #r .
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786 o R ¥ 541 %
13 MEFERSE 133 TR 417 SR G AR 6 5 B 10 5 43 7
130 TIOR8 R H 052 50 R BUIE 3 S A R R A B A

B JF R AT A AE 65 C JEAR T 48 h =4
H, B 0 (0.425 mm) £ A oAb EGE ) R ORER
IR 2 % Zhang FI Zhao " #3177 47 LL R
Fa AR I 52 « T-#0 5 (dry matter, DM) (Bt T7%), g
i (ether extract, EE) X H & K #2115, M & B i
(crude protein, CP) 3K F YL [K & &%, Ve ik 4 4
(neutral detergent fiber, NDF) Fl [ 1 ¥k ¥4 £F 24 (acid
detergent fiber, ADF) K H Van Soest 3t %% 21 4 2 70 #7
2 M K 4) (crude ash, CA) % F K A6 . I FH 43
o6 Ot BE L E AT ¥ P ik K 4k & ) (water soluble
carbohydrates, WSC) & &, I F| F 2 X vt 5 AE £F 4
P % 7K 1k & ¥ (non-fiber carbohydrates, NFC) 7 & ,
NFC =100 — CP— EE — NDF — Ash. %% 2" )75
VED e 5O LR TR I RE TR AN B A E . A
FH 618 — IE T Rkl e A e 5 &1
1.3.2 T I ARDRE A I i 5 (0 5 43 A

B 50 g #7 JEoRE, 0 150 mL 2548 7K, F R HL
¥ #E 1 min, V1A 4 E A0 08 H T 5 84850
JE o KT 5T I pH R A R FE kAT I E s SR
5 ROCHUAR £ 1% = U I 5 PR (lactic acid, LA). 28
(acetic acid, AA). N & (propionic acid, PA) fl T &
(butyric acids, BA); 5% FH 2 fy — U 40 2 bt 3™
TE Z A% (ammonia nitrogen, NH5-N); T 07 & B i i 1F
R V-Score 1¥5> J51:57% H AMAREE T2,
BARVE bRt e 1 pr s

fLh 28 2 JIG R B s LW A T sE BE AR MR B WS
ANTREZMR% 12 WPIREY S, 3% FK
IO T IR AT R AN R RS . PRI 0.4 g 704
BERE il 2 N8 T R IR T80T THIR £ 39 'C B K B R
H, SR JE NN 30 mL () 35 TR, T A R PO A N
CO, S AR AN, B 1578 39 C 16 i 55 7% 46 h 5%
748 h, A B3 AES, 1 M. WE R
Fi% 4% I 8] 5 (24 4+ 8. 124 24, 36. 48 h) 77 < & (gas
production, GP). 7EJ& B KA A % 48 h 45 A ), B i
JeHe A%, I FH &K phvk 43, TUE T 105 C B4R
#1483 h, Wl 2 DM, CP. NDF Fl ADF %% & &, J&
g3 A TE B AR S 4 51T A # (in vitro dry matter
digestibility, IVDMD). & 4h ¥ & [ 78 1L % (in vitro
crude protein digestibility, IVCPD). 17 #b H 4 3% ¥4 £F
4E JH 1L R (in vitro neutral detergent fibre digestibility,
IVNDFD) Hl £ 4 [ P ¥ 5% 25 48 35 46 Z& (in vitro acid
detergent fibre digestibility, IVADFD). | & & %
SEMH MK HF P T ENE M EDEA
(microbial crude protein, MCP).
AN B
GPt=Ax{1-expl-t-Lagl},

s GPeORTE ¢ 210 B (mLeg ), 4 K
0 B KPS B (mL), ¢ N7 SO R B (mL-h ),
t NPESESE] (h), Lag N7 ZE R I 1E] ().

#& 1 V-Score iF4Hfr/fE
Table 1 Calculation of the V-Score

HER LT + HNIR TR K UL LR AE R TR
Ammonia nitrogen/% Acetic acid + propionic acid/% Butyric acid and above volatile fatty acid/%
o R . IR . s VeSeore
Formula (Yy) 4 Formula (Y ) B Formula (Yp)

<5 Yy=>50 <02 Y,=10 0~0.5 Yp=40-80X;  Y=Yy+Y,+7Y
5~10  Yy=60-2Xy  02~15  Y,=(150 - 100X,)/13 >05 0
10~20  Yy=80-4Xy 1.5< Y,=0

>20 Yy=0

Xyw Xyv XpWRESE L8+ WIRA TR A EFER RIS & Yy Yy Y/l REESE. S8R+ WIRAT 8 X UL SRR MR

WIS 70 YRR

Xy, X, and Xj are the content of ammonia nitrogen, acetate acid + propionate acid and butyric acid and above volatile fatty acid, respectively; Yy, ¥, and

Y are the scores of ammonia nitrogen, acetate acid + propionate acid, and butyric acid and above volatile fatty acid, respectively; Y is the total score.
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S ¥ P2 R % (average gas production rate,
AGPR) it 5% AR T

AXc
2x(In2+cxLag)”

1.4 BIESH

FIH Excel 2016 347 £ 4 9] 20 4b 3, SR J5 A
SPSS 26 X} £ 4 3t 17 77 % 43 #, i i Duncan % Al
T 6 36 5 I 5 H 4 347 2 & L, JF R IE 22 2 T
R LG 23 T, B R IS A [ B A5 A 2 v AT
MR Z R 20 A o IR EE P ME + bR =
KN, P<0.05BRNEREE, P>005 K RERAD
3 . BRI 2 B Origin 2021 58

88 K 2 R 40 212, % DM. CP. NDF. ADF.
pH. V-Score. IVDMD. IVCPD. MCP. 48 h &4} ==,
2 (gas production at 48 h, GP,g)« AR * S & 1/2 Fi 7%
i 18] (half time). APGR 3t 12 48 br7E N — 4K
RS, 8 K OBk BE 4 BT vE i I 2k 4T 28 &
M, L 12 AN 5 bR 0 B B AR M B R AR 1 2 35 4
Bl s Xo(k) = {Xo(1), Xo(2), Xo(3), =, Xo(n)}s LA S5 35 b
RN 52 fELAA) R EE B B A1 = Xo(k) = {XU(D), XA(2), Xi(3), -+,
X(n)yo Hk=1,2,3, -, n, n A EFEARE (n =
12), i=1, 2, 3, =5 m, m AW 2 P [F] 75 0 4b 3 20
N (m=4). $ % 5 bx Wl € H H X (k) = X(k)/X,(k)
BEAT T E AL A BRI A R VRN E, Rt E S & e bR
Z IR R R (p N R BEN T 0~1, &
i 7L EX 0.5) .

KIK R [&(0)]:
min; ming |A;(k)| + p max; maxy |A; (k)|

|A; (k)| + p max; maxy |A; (k)|

BH T FE AR NS 75 U i o 1 B B AN [, FE PR A
[ 4cb B P 4 DR I 5 I AR 4 G H R R I - AN 5] A
AR, I LN E X % F AL AT AN . AR
P BRI, AT PR & 75 b B AR 45

SERUCRERFE (vi):

yi= > &by
i=1
BB A (0):

o= Y
Z)’i

BT RE (7)):

AGPR =

&i(k) =

Y= witk)x (k)
k=i

2 HRE55M

21 BEERNERFMN

I 2V RN E RS SR R AR B E R
Y, 55 15 A5 RO (pH 6.00) A EL, Hi G A H
5K K pH (3.68) (3% 2). i 4 & % ) DM. WSC.
NDF. ADF. EE #ll CA & & EE & T HTE (P<0.05),
1M CP A NFC & &£ B E T E 15 (P <0.05); 4
BRI WA RE AR EEY & T HE, M
KM AR FRHBERTETE .

22 AEENEEFNEF®RNTE

L5500 REAH EL L W 0 6 TN fE T Y ) DMAN
EE 5 M & 3 (P < 0.05) (X 3); C;» C, Al C34H 1
DM & & i 2 & T AR (P < 0.05), % I8 Ak B 25
FHEINT 18.88%- 22.02% £ 20.83%, {H 3 £ &b B [H]
TRZEZER P>005); AR CP HEREE R T X
TR (P <0.05), 35 T 7.73%: 75078 % 0 5 15 5
It ) NDF. ADF. CA fll NFC & &K A L& Hm (P>
0.05). Ub4h, W& MA@ LB N, BEERSE
Jt 1) DM Hl EE 2 £ 1% =1 (P < 0.05), [FIEF, WAFEAE
3 R 2N (P < 0.05)
23 BEBENEBESILAEMARNF

B 15 R W pH oA 5.06 (GR 4), ¥ N7 4
REBFWEMN pHHFEE 4520, Hd G A
) pH B ik, N 4.16; XFHEZH I NH-N & 22 #E &
T H A 4b B 4H (P < 0.05); C34H 19 LA & & & s
AAFERIK, WEE S T 8L T H AL 42 (P <
0.05); C3 2H 1 PA & 8 W8T X A C, 4H (P <
0.05), 5 C, HLEEZER (P>0.05); 4 MAbHEH
AO6 BREZHAS WU S T B /D & 1) BA F i, HoAth 3 ANk
%A BA T 4 . 1E V-Score ¥F 75 1 & v XF B 41
W15 55 N 87.924), A& 3 AN A KT %5
90 7. Ak, Bl E R AR LI, EE RS
¥ pH. AA. PA. Al NH3-N 2 28 4 F % (P <
0.05), LA Fl V-Score 3 7 % £ 14 F+ /=5 (P < 0.05), H
" Bk V-Score £ 73 LA AN #1847 1E B35 19 ROl 2R R
J¥i (P < 0.05).
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Table 2 Chemical composition of silage materials

fabw
Item

ETE
Alfalfa

ikpics

Grape pomace

F4J5 Dry matter (DM)/(g-kg )

pH

VA MERR K444 Water soluble carbohydrate (WSC)/(g-kg ")
FH4E 9 Crude protein (CP)/(g-kg ')

HLIE i Ether extract (EE)/(g'kg ')

o P4 2T 4 Neutral detergent fiber (NDF)/(g'kg ')

PR MEVE 44 Acid detergent fiber (ADF)/(g-kg ')

FHLHK 4> Crude ash (CA)/(g-kg )

JELF 4B 7K A6 454 Non-fiber carbohydrate (NFC)/(gkg ')
FLER T Lactic acid bacteria (LAB)/(logy, cfu'g ')

334.07 + 7.00b
6.00 £ 0.02a

14.06 = 1.70b
156.50 + 8.50a
19.50 £ 0.85b
334.13 £ 5.00b
271.24 +2.52b
70.20 + 1.45b
420.10+12.9a

947.52 +0.58a
3.68 £ 0.06b

61.80 = 1.90a
130.83 = 1.53b
138.13 £ 2.00a
360.52 +2.52a
286.72 +4.51a

90.50 £+ 1.20a
280.51 +2.20b

3.30+0.31b 5.60+0.37a
WEREH Yeast/(log) cfu-g ) 6.21 +0.67b 10.10 + 0.22a
#7 Mould/(log;o cfurg ) 2.53+0.21 <1.00
547 B Tannin content/(g'kg ') - 43.5+0.60

[FIAT ARG - BER R AR R SR AR A R JSURHA 22 5 2. 35 (P < 0.05) . “— R & AR R AT o
Different lowercase letters in the same row indicate significant differences between different silage materials at the 0.05 level; “—” indicates very low
levels (not detected).
R3 AEEMNEEFNERMROZI
Table 3 Effect of grape pomace on the nutritional quality of alfalfa silage
AbEf Treatment P
157 Ttem X} R c c o Wi B K
Control ! 2 3 Group Linear Quadratic

F#)J% Dry matter (DM)/(g'kg ')
F4 9 Crude protein (CP)/(g-kg )

392.00 £ 10.52b 466.00 + 8.89a
151.00 + 2.65b

P AT 4

Neutral detergent fiber (NDF)/(g-kg ) 354.67+11.21 353.67+737 351.67+3.51

PRI e 4T 4

Acid detorgent fiber (ADF)/(g-kg ) 285.00+8.54 284.00+7.55 282.33+9.02

F17 %> Crude ash (CA)/(g'kg ) 100.80 = 2.31 9433 +4.66 103.50 +8.26

S Bther extract (EE)/(g-kg ') 2291 +0.67¢c  72.50+£3.90b 74.17+2.6lab 78.10+2.20a

R LRI &

Non-fiber carbohydrate (NFC)/(g-kgfl) 305.20+13.12

478.33 £3.06a

161.33 £2.08ab 157.33 +9.71ab 162.67 +4.04a

318.17+13.22 313.33+17.80 305.23+£21.91

473.67 £ 6.66a

353.67 + 8.33

283.33 +8.08

100.33 £ 7.54

<0.01 <0.01 <
0.12  0.06
097 0.82
098 0.76
038 0.64

<0.01 <0.01 <

097 092

0.01
0.46

0.76

0.84

0.66
0.01

0.31

AT ARV 7 REFR R A R AR A R AR B ) 25 5 35 (P < 0.05); Cy: VRHNI00 grkg HIATH; Cp: VRINLSO gkg #IAJHE; Cy: ¥NN200 gkg 4

i, TR,

Different lowercase letters in the same row indicate significant difference between different treatment at the 0.05 level; C;: addition of 100 gvkgfl grape

pomace, C,: addition of 150 g-kgfl grape pomace, Cs: addition of 200 g-kg71 grape pomace. This is applicable for the following tables as well.

24 HEEMNEBBFPMAINEE pH IETEAR
MEMEBIFN

Z 5 (P> 0.05); KA R EE 48 h, C, 4L/ MCP & & &
FE T HAL 3 AN L FE (P <0.05), NHy-N 5B EF 5

FXER C,H (P<005), 5C;HERAEE (P>

BE & & VS N G0, pH 2% T B R
% (K 5). C3 4l pH el (A5 oAt 25 Ab B[R] JC & 2%
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R4 AEENEEFTNLEMAROZIT
Table 4 Effect of grape pomace on the fermentation quality of alfalfa silage

e AbFH Treatment P
TE*/F - -
Item X iR C C C ZH [ 21 /¢
Control ! 2 3 Group Linear Quadratic
pH 5.06+0.05a  4.52+0.04b 443+0.07b 4.16+0.05c <001 <001 <001
FLIR Lactic acid (LA)/(g'kg ) 2337+0.95d 4120+1.95¢ 50.07+131b 56.53+091la <0.01 <0.01 <0.01
2% Acetic acid (AA)/(g'kg ') 3477+1.67a 2327+177b 1630+0.92¢ 11.80+0.90d <0.01 <0.01 <0.01

P Propionic acid (PA)/(g-kg ') 0.84+0.082 037+0.05b 028+0.03bc 022+0.04c <001 <0.01 <0.01

T2 Butyric acid (BA)/(g-kg ) 0.05 +0.02 - - - <0.01 <0.01 <0.01
HAAE NH;-N/(gkg ) 5840+ 1.81a 32.70+0.35b 24.27+096c 1830+125d <001 <001 <001
V-Score 87.92+£0.52c  90.00+0.00b 90.00+0.00b 92.29+0.67a <0.01 <0.01 0.68

x5 AEENERETOMINEN pH. ESARMENEBNFIT

Table 5 Effect of grape pomace on the in vitro digestion of pH, ammonia nitrogen, and microbial protein of alfalfa silage

C b AbPE Treatment P
ERGN
Item PO C C C et /¢
Control 1 2 3 Group Linear Quadratic
pH 6.58+0.07 656+0.05 6.54+0.04 6.52+0.04 0.47 0.14 0.86
NH.N/(mg-mL") 0.13+£0.00b 0.13+0.00b 0.14+0.00a 0.14+0.00ab 003 002  0.54
WMAEDEA
Microbial crude protein (MCP)/(mg'mLil) 0.53+0.00b 0.53+0.00b 0.54+0.00a 0.49+0.00c <0.01 <0.01 <0.01
I 44 A1 T8 4k NH,-N Al MCP 2 28 ¥ 7t & (P < 0.05), 90 |
Horr, MCP 715 2 35 11 — IR #h Z6 2808 (P < 0.05) 80
e oot T ke B = ke £ 70}
25 HEAEWNBBEEREIESERMEINEL -
ES: Al T2 sl
[=F
4 AL BRAH R Bt R A A A S I N TR Y &1 -~ AL Control
S I (P 1), 7 R S K B bR, or =&
P <7 fEL N 20 :
BT 48 h [ GP HEF N Cy > Gy > C > X 4. R o " =
C, 4 1) IVDMD & % /& T H At 3 M2 (P < i If] Time/h
0.05) (%% 6); IVCPD & % i T X A A1 C 4 C; 4 1 BEENEEEIEINEE 48 h TS5
f] IVNDFD & # & T XA, 5 ¢, dfM C, AL R Figure 1 Dynamics of gas production from grape pomace on
O (P > 0.05); 4 /N kb () IVADFD & 5 % % alfalfa silage fermented in vitro for 48 h

Seo PRSBOITTH 1) AE T R N0 A I ) AT
&N AL ¢ Al AGPR (P < 0.05), [F] I 5 3 AR
Half time (P < 0.05), C, 211 A. ¢ f1 AGPR 52275 T 26 R EIAL IR T B IV 4 45 AR B0 h0 AR < BX B A0
Fofty 3 AL, Half time 556 T304 3 A esm (p< FHFER

0.05). B4k, B 45V Ll i3, R TR S 5 I X4 A AL 12 A48 AR BRI % 6 AF 3 4T HE
IVDMD. IVCPD. GPys. A, ¢ fll AGPR #f £ £k £ Tt P, K &1 5 B AT IR & 7 5, 77 iR
i (P <0.05), Jf H IVDMD. GPys. A\ ¢ il AGPR 17 Zxerdh it il i BURIK U Co > C3 > Cy > XHIRAL (R 7).

TR 3 1) IR 2R RN (P < 0.05).
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*6 HEEMNEBE B hFMELEM=SSHHTM
Table 6 Effect of grape pomace on 48 h in vitro digestibility and gas production parameters of alfalfa silage

- b3 Treatment P
Ttem X HE C c c Al etk =
Control ! 2 3 Group Linear  Quadratic

1f€§li?r;ﬁiijiiigesﬁbﬂity (IVDMD)/% 62.70£0.40b  62.60+£0.26b 65.60+0.70a 63.33+0.71b  <0.01 <0.01 <0.01
1f€flfﬁ%ru%fpﬁfm digestibility (IVCPD)/% 0.50£0.02c  0.54+0.02b  057+0.0la  0.55+0.0lab <0.01 <0.01 0.02
jfi?li‘iﬁiiﬁeﬁjiﬁfbre digestibility (IVNDFD)/% 0.50+0.0lb  0.51+0.00ab 0.51+0.00ab 0.52+0.0la 0.08 0.03 0.26
}fﬁl%%iﬁiifg%ﬁﬁ)i digestibility (IVADFD)/% 0.29+0.02 0.30+0.01 0.30+0.02 0.29+0.02 0.93 0.93 0.56
o gjﬁiﬁi 48h (GP/(mL-g ) 85.13031c 86800560 8877+031a 8740%105b <001 <001 <00l
lii;@mﬁl;tﬁf;%production (A)mL 85.14+£031c  86.79+0.59b 88.79+0.31a 8739+1.05b <0.01 <0.01 <0.01
Izijiis production (C)/(mL'hil) 045+0.00c  046+0.00b  047+0.00a 046+0.01b <0.01 <0.01 <0.01
ii%ﬁ?jlg to the start of gas production (Lag)/h 0.01+0.00 0.01:+0.00 0.010.00 0.01+0.00
i?g?m?l;il/z}iﬁ%ﬁﬂﬂ 3.96+0.07a  3.65+0.12b  333+0.09c  3.64+£0.08b <0.01 <0.01 <0.01
PR 2744+£0.19c  2853+0.41b 29.86+0.20a 28.94+0.72b <0.01 <0.01 <0.01

Average gas production rate (AGPR)/(mL'hfl)

KT TELETEITN RN KEKEMHFER
Table 7 Weighted correlations and ranking results of silage
evaluation indicators under different treatments

Ak 3 AL SRR ZEHy
Treatment Weighted incidence degree Comprehensive ranking
G 0.9374 I
G 0.8489 I
G 0.7904 Il
Xt Control 0.6519 i\

ENEF MR

CP & & /& VAl 75 1 L8 37 5 i 1 B E R A
2, CP & 5 22 W35 0 10 4 A £ e v ), 7
RS, VRN 200 gkg A AT E RS TP CP &
B AT E 5 AT, X 0] AE A P4
AT TR A K AR I, T AR T e
F R AR, # T cp &l

W 9t % B, NDF #1 ADF )& & 2 5 535 ¥ 1)
KB B AU AR AR O, A FU W TR b A 4 IR

EERRAER AR, BN A RS E
Jt () NDF 1 ADF % & K T 0 B4, iX 7] §e 5 i
B IREE G O, 75 R BEAT A, A A
(1 JIR B REAE 0 P2 A, | H K A R K
KB P E AR B T AT DLW SR 5 R R 4T 4
il ISR NS R A R NI T VN ]
B4 NDF #1 ADF & &,
32 BEAMEREEINAEMARNR

I 4A R pHL NH3-N R HLER 1O 2 =2 VR4
TP R T R e B F AR ZE R, pH R
ik, RO H R B 5 U 4, 2 F Akl pH LT
42 AR B RAFEY . EARRF I T, R
SIS [F) B 1A R 4 v, RE (R VR & & I pH B35 T B%,
AL R A LA & &, X 5 R el g R B
TG R — B0, A R ) BT A B, 7R
pH M58 T~ H 40 R 4 55, 110 LAB W] DA 52 5 AR 1Y
pH, AT B 75 I8 % B vh 1 3 S B B0 AT %
OISR A B EEHFN LA S ERE S T HE
B F WA, Hop Cy 41 pH 51K, LA & &
w5 IR A R
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S5 VS IR 1 R0 RS T A

J5 e A S0 T AR AT 1R 2R 991

V-Score I K B f VRN R Gt & A H F e
A HLER AN NH-N 1) 75 8K S i 5 07 19 8 B o, —
J5 il BB 1R T AR R R BA R NH5-N 3 5 8 43 5]
% T 0.1% F1 10% ), 765 47k ot NH,-N & &
(e iR SIS 5 T N =23 A LE FIEY)
f) SR fr B A 5 ) 2 B, g AR BT % b % A B G
BA Fl NH;-N % &34 H{% T 0.1% 1 0.14 mg-mL ",
V-Score PV 75 1 35 5 T 80 43, #B ik B R 4 55 2% LA
b, HR N 200 grkg ' AV B R IR S F I E S
B 1 N 92.29 43 o A VR N A T AR EE 2 1) NH5-N
FEREMT A, X 0] 6858 A8 R B
HRZIAME AR, LRE {21 LA kKB HEE,
PR B pH, #0818 5K iR, FEAIK NH5-N & &
33 HHEAEMERESIEINENFEN R

JE B N pH & I BR B R BRI — AN 2R A
F6 %, B E pH — WA T 5.5~7.5 %, 24 pH A7 I
o, TE e s B AR 2 R R B N R
T, T RS IR B B R B RE . ANHE ST A B
MR pH BT 6.52~6.58, & &8 B A
KA E KR B pH ST ARG &R B
A 2T 45 R0 T4 53 10 R 3 pHL (6.5) A1 AP, AR WF 7t &5
REAHEBEHERATCAERBENRKBEARR
Uf, X9 B RS T AR, & G088 K

J 5 NH3-N & & 0] DL B e b & o (e
B AL BT, B MCP 4 R MCP &
TR NH5-N R e & B & B m ™, &
WF 9% NHy-N & & T 0.13~0.14 mg'mL ', 55 %
I B A0 R 25 PV B 9T 0 8 B 9 NH-N & & % 78
0.1~0.5 mg-mL " i [l ) 45 2 — 3. 75 A % o b
¥ A IR NN, NH3-N & & 075 & 8 0 i 4,
XRS5 HABAGEATEREA K.

AN E N B PR B Pl DOK i K

22 Y #k References:

iR T B R B L N IR AN, I AR K IS T R A0
AL TR R 2R A B MCP, [ MCP & & 1 £ /b,
T S R R AT IR, MR A e
T, B AREIEY 4 BRI A T 2 BRI
MCP F & B, 72 R8T 9, C, 49 MCP &
B, F HEEE TR, 20 5E W H 3
I LA & B S R B MCP 1 & &
X5 R H SRR FT P gk R —E

GP 5 B MEAEEVINIXR, GP £ D
B 0% B O S Wi 4R DR 7E R B b i B R R L T
GP 5l F R IE L, PR R, Ritm"E
vy, AT AR PR Y AE el R vy, 2% B LA AL e R R
F I8 32 i 4y gtk 2 . 3k o 26 B £ 0, b
B RIS N E G 0, GP AT BT, 5 AT
TR — 8 EARWE I, IS S E E A
ff) GPyg« A ¢ Fl AGPR i 2 = T %+ i 4 . IVDMD
(1) R, BT LA W R k)T 21 3l 104 TN S A T 3 5
PR, IVDMD i, 2 B4R G TR GT . 7 AR
A C, T FEH S 7 E 4 5 IVDMD 1 IVCPD,
X A] BRI A S, S IR ST U 3R R 4R
Tt VAR B AR VTS S, TR TR R,
0] B2 A R AR A T ] T A E A
A, AT I T OB AR K AR, 9D T R A A i
WA R, (RE T E RV, Wi ie s
IVDMD #1 IVCPD. 5K, fEEHE & HEin—
BB I 2 T AR RS T A R

4 4Hie

IF) T i U AR A R e T AT 3 PR A I e
) pH. NH3-N & &, #& & [ V-Score i¥ 77« CP
LA & &, $& 7+ DM 1 CP & 4ME 2 o [R] I 3G 0 44
SRR, B RSN AL E . Hh DL N 150 kg
w5 E E AT RS T I RO .
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