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Abstract: This study was conducted to evaluate the effect of adding wet hullessbarley distillers’
grains (WHDG) on the fermentation quality of mixed silage of common vetch and tall fescue dur-
ing ensiling. Mixture of common vetch and tall fescue were ensiled by adding wet hullessbarley
distillers’ grains (WHDG ), there were four adding levels (0, 10%, 20% and 30% of fresh
weight). The silos were opened on 7, 14, 30 and 60 days after ensiling in triplicate and the fer-
mentation quality was analyzed. The results showed that WHDG addition markedly improved the
fermentation quality of mixed silage, which was well indicated by significantly (P<C0. 05) higher
lactic acid content and lactic/acetic acid and significantly (P<C0. 05) lower pH and ammonia-N/
total N in WHDG addition silages than these in control. WHDG addition greatly enhanced lactic
acid production and pH decline during the early stage of ensiling, effectively inhibited the activity
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of aerobic bacteria, and resulting in lower loss of dry matter and water soluble carbohydrate.
Based on the results, it can be concluded that the fermentation quality of mixed silage was consid-
erably improved by 10% or more WHDG addition.

Key words: common vetch; tall fescue; mixed silage; wet hullessbarley distillers’ grains; fermen-

tation quality
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A3 6 AR Fh T A0 7 5 B LR IR SRR A I
FL A5 5 S8 AF 5 45 R » JE — 28 4R T % 75 BRI R X
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1 MHBE5FE
L1 s

Y R T G R v DU, DX i A s g e 1Y
T E w9 (Vicia sativa) 2 IR F F (Festuca
arundinacea) T 2009 4 9 H 24 H X #|, £ & % &
Ab T FEAR P AL T8 IR AR KR 7 PRIPRE 2
PR 325 77 BR A A @I 7 A T R U AR 1

Chemical compositions of hullessbarley straw, tall fescue and wet hullessbarley distillers’ grains

HIBHR FHR/ (e - ke | FW)  HUEFIR/ e ke ' DM) KIFHEBOKILA )/ e - ke ' DMD
Ensilage material Dry matter Crude protein Water soluble carbohydrate

Hi % %i & Common vetch 329.10+6. 96 157.15+3.19 156. 67+0. 62

AR Tall fescue 353.38+1.84 57.19+2.43 263.3246.49

H I WHDG 149.02+2. 10 293.00+£2.38 83.48+3.49

FW. fif i ;DM. T4 5 ; WHDG. # B rl

FW. Fresh weight; DM. Dry matter; WHDG. Wet hullessbarley distillers’ grains

L2 Rt
U SR S 9 3 35 L A AU 130 mL (A2
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1.3.3 Wi H b o3y M7 ik Ji e} 2 A A
BHFE 65 CHEAE S T4 60 h ZfE E & . E TY
Jii & & (Dry matter, DM);pH A HANNA pH211
R pH 1 ;s FLER & & (Lactic acid, LA) -
FLBCORI 5 K PR K Ak A ) i (Water sol-
uble carbohydrate, WSC) 3% F B Fi-#% B2 i &5 s &
A & (Ammonia nitrogen, AN) K 4 -1k &
R 4 7 5 B A& it (Total nitrogen, TN) R 8L
FCoE 20t s ¥ & M IR W i (Volatile fatty
acids, VEFAs) R H] m R @35 CH A B GC-
14B) i 52 41 4§ 2 R (Acetic acid, AA) . N
(Propionic acid, PA) fil T ik (Butyric acid, BA) ,{ill
FE AT BT AE  B A A AR 140 C R E IR
JZ 180 C, &AM #4516 B 220 C, &l & FID, %
KRR E TN 0,05 MPa, & JE J1 24 0. 05
MPa, Tk 124 0. 05 MPa,
L4 #HiE4E

KT SAS (8. 2) B % s 56 K s R 47 5 PR T O
Z 8 (ANOVA) , 3 Duncan’s J5 3% 4k FH E] K
R BT 2 T % (P<-0. 05)
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B 20 % A1 30 VOB AN AL FL IR & i B R m (P<
0.05), MXF AR R G EEZE L AHBSEEHFL
5560 REANHF GBS, SR Izl m s &
TG 53 T AR (P<<0. 05), 53L& 2 40 %
N pH O IR B AR Ak B 45T R VR 4L AR 7
RKOKER 4.2 LT BB EALT X A4 5. 85(P<
0.05), I JiF 4% W A s I 4l 2 A8 T A& 52, 20 %0
SOV BIREZE 4.0 LAF B 102K N4l pH &
F 40 HIRZACT 4.2, MXTHEA 7 d J5 B F B
PO 30 RIRMRALKE R 4. 79, Z 555 60 K XTI
% 5.43,
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FIHT 30 d B AL BRAL ) LR /1 (R 3) B
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0. 05) % B ZH o H. B 2 17548 78 0 7K SF- 185 52 71 o 34
(P>0.05), 7% A3 73 72 v 4% 10 8 % m 41 3L
R/ £ TR bR 24 .3 8 T 0T BR AL (P<C0. 05) , HL Bl %5 1
RS i (35 0 32 5 T v . BECE T A R) A A G
FARE A AL FLRR/ LR HUAE AR AL B 7 d J5 2%
BTRBEZRS 30 K(P>0.05), 25 B %5 (P<
0. 05), 1 % B2 FL R/ & TR & i ¥ b FH#a # (P>
0. 05) o FEREAN T I 2 i v 4% 41 359 A 4G D00 38) = A3 A6 0l
PR AR TR, S LIRS EERB 52
T2 FE DL I A8 Ak R B, Bt 75 T IsF [ ) S KR I R

FEBAF A SRR INAZAS A/ A
18 45 5 A% T X B 41 (P<<0. 05) , HFifi % 9 K8 %5 in
IR BN 2 R B A o IS 7 R 30 060 A
WIMHASA/ SAEEFRT 10044 (P<
0.05) , ZJE M Ml = S A/ B A HE R A
B3 (P>0.05), MiHHEWIHET FHAAER/ B
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Table 2 Effect of adding WHDG on pH, DM and LA contents of mixed silage of Common Vetch and Tall Fescue during ensiling

B

52 i 5 7 BRI R Ak B/ 6 IR A/ d Ensiling day
Item WHDG treatment 7 14 30 60
0 313.2143.70%  303.8144.60°  289,9245,38% 271, 6443, 00*™
TYH/ (g kg ' FW) 10 294.3249.41%  294.88+7.20%  288.93+7.41° 285.1249. 324
Dry matter 20 286. 9945, 105  284,3541. 37 282.3074-0.51* 279, 2643, 81
30 279.7242.99%  271.9741.42%" 276.11+3.76%"  267.70+£7.16™
0 5.8540. 12 4,980, 14% 4.7940. 17 5. 4340, 024
oH 10 4.1840. 05" 4.134+0.21° 4.0040. 05" 4.1440.43"%
20 4.0340. 06 3.9740. 085 3.9540. 045 3.8840. 04"
30 3.9540. 06° 3.8640.02° 3.8940.03" 3.9040. 07"
0 15.1642.55%  26.1246.77  33.32+5.00™ 54.1846.68™
A/ (g » kg™' DM) 10 77.3842.81°  61.95412.09™ 66,041, 8§24 99. 60433, 027
Lactic acid 20 84.4345.81%  68.324:3. 69" 69,8245, 45 113. 6243, 89
30 82.1946.31%"  79.3741.44" 65,8841, 95% 106. 048, 16

TRV B 3 AR R Ak RS [ 5 00 SR 00 22 57 38 5 A [R) DRSS 7 A /s A [R] 38 I R B8ORS [R) 4k B ] 22 57 . 3 (P<0. 05) 5 T [

Values with different lowercases show significant differences among ensiling days in the same treatment, values with different

capital letters show significant differences among treatments in the same ensiling day (P<C0.05), the same as below
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Table 3 Effect of adding WHDG on volatile fatty acid contents of mixed silages of Common Vetch and Tall Fescue during ensiling

7 i TR A AL B/ % HIKE/d Ensiling day
Item WHDG treatment 7 14 30 60
0 10.2640. 36" 13.53£3.52M  17.8742.18M 10.20+1. 34"
W/ (g« kg 'DM) 10 8.8941. 40" 9.35+0. 52" 10.974-0. 44" 9.66=+4.01
Acetic acid 20 6.9740. 998 9.1140. 32™ 9.9340.49™ 8.57+1.45%
30 6.4741.38° 7.46+0. 16" 8.87+0. 56" 8.28+2.14
0 0.2840.19" 0.51+0.23" 1.2740. 34" 0.28=+0.20"
WR/(g » kg”'DM) 10 0.324+0.28" 0.59-+0. 22 0.77=+0.12% 0.50=+0. 07
Propionic acid 20 0.00740. 00¢ 0.5640.12" 0.827+0. 07" 0.3740.07°
30 0.38+0.11" 0.62+0. 24 0.7940. 22 0.57+0.13%
0 0.00+0. 00" 0.00+0. 00" 2.0440. 62 0.0010. 00"
THR/(g+ kg 'DM) 10 0.00240. 00" 0.4940. 3478 0.00240. 00" 0.00240. 00"
Butyric acid 20 0.0040. 00" 0.7840. 29" 0.0040. 00" 0.0040. 00"
30 0.00=£0. 00" 0.20+0. 1778 0.00=+0. 00" 0.00=£0. 00"
T 0 10. 544-0. 374 14.044£3.43%  21.18£2.98™ 10. 662, 00"
o 5] R
(o » ke~'DMD 10 9.21+1.41° 10.4341.09" 11.7440. 46" 10. 164=4. 01
Tg liFA 20 6.9740.99%  10.4540.39% 10,790, 44" 8.9341. 39"
t S
ot S 30 6.85+1.48%  8.2840.56™  9.6640,37™ 8. 8642, 14"
AL/ 7. B 0 1.4740. 20 2.07£1.01¢ 1.8940. 41 5.40+1. 36™
L 4
Lactic acid 10 8.8241.19% 6. 601, 08" 6.0240.21% 10. 7541, 94/
.actic act
/ Acetic acid 20 12. 372, 72M% 7.5140. 66" 7.0540. 72" 13.52+2. 26
t 1
cetie ae 30 13,1443, 14" 10.640.41"  7.4540, 64" 13,2142, 46™
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Table 4 Effect of adding WHDG on WSC content and AN/TN of mixed silages of Common Vetch and Tall Fescue during ensiling

W 5 5 H TR M AL 3/ %% K%/ d Ensiling day
Item WHDG treatment 7 14 30 60
0 50.6242.29% 49,9544, 11 83.96+3. 68 129.9049. 114
SAAE/ MR/ (g ket TND 10 27.11£1.57% 27.274£3.63™ 29.9242.49™" 39.87+11.56™
Ammonia nitrogen / Total nitrogen 20 24,610,174 26.2820.85% 28.6240.11%" 32.4641.31™
30 22.68-40.28% 25.9340.18% 29.51+2. 42" 37.13+4. 89
0 109. 06 £7. 74" 38.0948.02% 17.81£0.67% 17.404+1.11%
KB KA S/ (g« kg! DM) 10 41.6540.74% 24.7441.25" 21.3741.34% 18.32+1.33%
Water soluble carbohydrate 20 40,9441, 08% 25.8241.81% 24,5043, 97 19,1940, 66
30 43.76+1.89% 28.1240.71% 26.43+1.57" 20.48-+0. 52"
bt 25 75 10 10 MR AT K 5 B K AL & W & B B W [ 75 0 R I P AR B B o A Y Hb 7E A S O
I R 14 d 25 T8RS A 4K 7 T ik K A6 & 90 % Pt ,%?@ﬂ%&i}iéﬂ pH YIET 4. 2., 1m0 % B4 AE

HEFMET XA (P<<0.05) , HAHB 2ZRAN D
FH(P>0.05), TEKMEREE 30 Fl 60 K 45 I M8 7
KB PERR KA G W) & i 208 T (P>>0. 05) 50 3% i
FE T IR (P<C0. 05) ., HLFifi 25 175 48 4% fin /K SF 54
Tz g =

3 4 it

AT PR 14 d PR AR TR T B S AR
TS B X R el T R R rhok g R R Bl
T T R B RS K 2 T R . Xt
ML T W& 2R 30 Ko W TR X AT R & i T
X IR A7 I I 0 R BE A AR 1 A R i . =
BOT Wy BB A S, T IR S 2 AR IS AR
RSO 8 T X R RE RS T S o R R e 2 T
TR LR A W . pHL TVHCR B AT A T A E
BEYEE A T T BB R

TSR 7 O R A P LR I BN R Y
SABLA L pH K E TN MR, I 75 1 A A P A A
7 0 U AL PR A 8, pHL R R L X R T
g N AR ORE RS I AR ) 20 I I IR A A e S
T A= 1 Sl % T R R e B B 1 S T AT LA
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WA p L 2 171 A7 28 3t A1) ) HL B A T el A 9 1

FIRT 30 d B T FE, (A IR &R B 24 M
BRI pH(4L 2 BLF) . Ridla 0910 78 K 3
v S T L R, A5 B 2K RL 2 SR A o AL AR o e
T LR R A B A R LR PR AR B (T YRR R
IR B R VR BT .

I e 2R P S A W I 8 D) A
S I L 2 R R R Ok 2 R M BB W I A
BRI S 0 7= B JFF 2 e R e L A T T
ARFER ZRTIE SIRE R 5 LR e R R, W
TR L R PR ™ A R TR B R M BR B L B M O T
M AR T 7 R R N 4L 2R A BAR TR
WEAH 3 AT {E 2 0T HEZH 75 I 400 30 i A0 sl 2B 0 1 BR
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TN, HAEFEA T W 7 o xf B4 0 248 4 35 o TP A
Wndl, FH AL T PR & B pH RET
Wit U0 R SO R O L D T R Y
Ree At o Ji ST o) 1 T I 0 M E TR AR T RS A
M HIRIRSE R R BRI ORI B R T
i 7 H . 2 B G B A 22 R 2k AT B AR R
MG L5 R . Bergen - BFSE B M 1 32 %2
A2 B AL Sy 3] R AR AR R RR T RMRE A L AR
BT o A O Ao R TR AN 2 T IR S A 1 T 1
fif M B LR R A SR, 4 A S A, Bergen
SN NG (M FE R K S A ik I AR T B K Y
RAAE IR B TR, X — 55 AR 50645 R
—3.

Zhang SFSUHEGE R E G H T CROR In 2
T R W R g S R K K LB
(R o 8 05 T 52 0 g I ot A v 2L TR R X K
KALE IR A%, Ohba 28500 6 T R R EF I
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T FL R R Ay R RN 2 WE T DL e
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