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Effects of Additives on Fermentation Quality and Microbial Quantity of
Elymus dahuricus silage

WANG Wei, ZHAO Mugier, WANG Zhi-jun, GE Gen-tu’
(College of Grassland Science, Inner Mongolia Agricultural University Key Laboratory of Forage Cultivation and the Processing and Highly
Efficient Utilization of the Ministry of Agriculture/KeylLaboratory of Grassland Resources of the Ministry of Education, Hohhot, Inner

Mongolia 010011, China)

Abstract: To investigate the effects of different additives on the silage quality and microbial population of
Elymus dahuricus, Elymus dahuricus was used as the raw material and herein and set up five treatment groups:
P, (no additive, add the same amount of distilled water) , P, Cadding Lactobacillus plantarum, the addition
amount was 1X10° CFU-g ' FW) , P, (adding molasses, the addition amount was 20 g-kg' FW) , P,
(adding Lactobacillus buchneri, the addition amount was 1X10° CFU-g 'FW), and P; (adding cellulase, the
addition amount was 50 U-g~' FW). After 60 days of ensiling, the nutritional quality, fermentation characteris-
tics, and microbial counts were determined. The results showed that different silage additives significantly
affected the contents of water soluble carbohydrates (WSC) , neutral detergent fiber (NDF) , acid detergent
fiber CADF) , and crude ash in Elymus dahuricus silage (P<Z0.05). The additives significantly decreased the
pH value of the silage and significantly increased the lactic acid content (P<C0.05), while significantly reducing
the propionic acid content (P<C0.05). Comprehensive membership function analysis indicated that quality of
Elymus dahuricus silage was the best when the addition amount was 20g-kg ' FW molasses.
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Table 1 Nutritional Composition of Elymus dahuricus

Before Ensiling

i H Item & Content

T E DM/ (XFW) 50.660.50

HMLAE F1 % CP/ (% DM) 10.1440.22
KRR K AL AP WSC/ (% DM) 6.6940.56
VR TR ET 4 NDF/ (2 DM) 63.04+2.53
PR 1 R £F 4 ADF/ (Y DM) 36.024+1.93
gIi EE/ (% DM) 3.25+0.55

MK Sy Ash/ (% DM) 4.26+0.50

1.2 $EHRNE

1.2.1 Zc M FESETE 105°CRy HEAS A 5
15 min, 4R J5 7E 65°C A HE AR A 4E T+ 2 48 55 6 i
K FH L T 2 0 %2 T 9 5 (Dry matter, DMD & &1
K M GB/T 6438-2007 H 4 J5 2 W 7 A JK 43 7 &
J& 5 R AL =0E A D 2 L 2 [ BT (Crude protein,
CP) & ;i J/T ANKOM2000i 8 25 4 400 5 12 M vk
Y41 4k (Acid detergent fiber, ADF )l b 1 3k 4% £ 4
(Neutral detergent fiber, NDF )& & ; 5% I B - 5
M bb o 3k I 7K ¥ M ik 7K Ak & ) (Water soluble
carbohydrate, WSC) % "/ fff Ff ANKOM(XT150)
H 3h I8 B 43 A 4000 2€ # 8 B (Ether extract, EE)
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1.2.2 A @& W20 gFEREAER, 5 180 mL
T W ARG 4147 2 TC i ¥ 51 4% Gk HL o B A
B2 7] IX-5)414T 2 minJ& , T ACUKA R IE 24 h s
22 XWUZ T W 2 A o 8 5 FH pH 3D E pH ME, FHFL#2
0. 22 pm A Je Je G U R6E 3o U8 I 4 W, i o 80
(0 15 AL R 48 Waters 2695-2489 (2841 Ml &
L2 (Lactic acid, LA) | Z & ( Aceticacid , AA) TN &
(Propionic acid, PAY LK TR (Butyric acid, BA) & #,
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26 2 09 AN [ 35 0 8 00 500 6 43k ol 5 5 07 3 o R
OS2 o VIS 0500 B B R I WSC ONDF |
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CPHMEE & ®I B EMEm . 20,5 4 5 ik
TR DM M CP & i 2 8] 0 3 P 25 5% P4l iy
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HzE e wE 2P A NDF &8 B & m T H
BEANFEH (P<<0.05); P41 ADF & i i 3% T
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Table 2 Effect of different additives on the nutritive quality of Elymus dahuricus silage

AL Treatment THE DM/ MEAKCP/ WEMEEROKI S hEEvRRA 4 mrEvEkRSgE MR EE/ MUK 5Y Ash/
(%FW) (%DM) WSC/(%DM) NDF/(%DM) ADE/(%DM) (%DM) (%DM)

P, 49.4740.27 8.59+0.13 5.0040.39% 64.844-0.90° 33.90+1.19" 2.514+0.31° 3.414+0.41°
P, 49.284-0.15 8.48+0.16" 5.2940.26 61.754-2.06" 32.8740.71° 2.374£0.16" 3.86£0.10"
P, 49.604+1.19" 8.780.30" 4.50+0.41° 61.554-0.66" 35.1440.25 2.40-+0.48° 4.44+0.33°
P, 49.8740.58" 8.59+0.17" 2.99+0.26° 62.2541.43" 33.6340.59" 2.360.52° 3.7240.06°
P, 49.934-0.72° 8.670.30" 3.264£0.32° 61.774-0.39" 33.784-0.49" 2.1840.59" 4.2340.21%

I Additive 0.757 0.588 0.000 0.044 0.037 0.922 0.005

T [l — SRR/ NG B8 22 53 B35 (P<0..05) o Py, W BREH P, REWFLAT IR 20 5 Py S 20 5 P, A0 IRFLAT T A Py, SF KBS . T W)

Note: Different lowercase letters in the same column indicate significant differences (P<C0.05). P, Control Group; P,, Lactobacillus planta-

rum Group; Py, Molasses Group; P,, Lactobacillus buchneri Group; P;, Cellulase Group. The same ad below
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FHIHINFX pHAE AN/TN LA AA &HA
EHERI(P<0. 05), % PA & I0 B E (K 3) .

Hrp P pHEY B E & T HEAMA (P
0.05),4 5.50; P, 40 F1 P, 2H ) AN/TN & & b & 75
F P, P, P41 (P<<0. 05) ,{H P, P, 2H 22 8] JC g 3
P22 P4 LA & i 5 T PPy P4l (P<
0.05), 5 P, Z M JC i 3 M 25 7 s PL A I AA & it
WBEE T HBELARA (P<0.05) ;P 4 PA & & B
ZRmTPAMPY, 5P, MPHZE LR EER;
P 2R KM H BA

2.3 AmAEEESEMEYHENZN

e A R AN TRV 0 350 % o e O A A 0 2 AR Y
SR o T WS R FLRR R A i A 3 M R
(P<C0.05) , X [ 1 B 0 40 e Al B 200 G I 3 1
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R AT H, P A FLRR W AR W T e
FRAH (P<C0. 05) ; 45 b B 4 (1) i 5 18 4% i TG %
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Table 3 Effect of different additives on the fermentation quality of Elymus dahuricus silage
b P Treatment pH {E HAEAE/MAAN/TN/%  FLRLA/%FM LR AA/%EM  HNIRPA/%FM T BA/%FEM
P, 5.5041.08" 1.0040.25 3.0740.03° 0.3240.03" 0.2140.01° 0.150.02
P, 3.88+0.07" 1.2040.05* 4.40+0.13" 0.30--0.02b° 0.16+0.01* 0.08+0.03"
P, 4.394-0.11° 0.594-0.06" 3.99+0.85% 0.25+0.02° 0.14-+0.03® ND
P, 4.3840.08" 0.54+0.15" 3.40+0.41" 0.39+0.01" 0.1240.05" 0.11+0.03"
P 4.474-0.06" 0.7040.12" 3.3240.44" 0.334-0.06" 0.134-0.06" 0.1140.03*
W Additive  0.026 0.001 0.033 0.004 0.077 0.001

T ND g A A ) F)
Note:ND is not detected

R4 RIE)ER N S 45 R B T A A ) B R

Table 4 Effects of different additives on microbial count in Elymus dahuricus silage

¥ifif:lgCFU-g ' FM

Ab IR Treatment FLBR B Lactic acid bacteria 2 BE T Yeasts H# Mold -4 Pk 40 # Aerobic bacteria
P, 4.3740.18° 2.42+0.18° ND 6.35+0.16"
P, 5.78+0.11° 2.3040.23" ND 5.9240.26"
P, 4.9340.08" 2.4540.11° ND 6.0540.06"
P, 4.774+0.18" 2.3340.10" ND 6.1240.07"
P; 4.3640.16° 2.5040.15" ND 6.184-0.06™
wIF Additive 0.000 0.556 0.584

2.4 RESRHEZEITMN
SR SR T o RO X 4 el 5 7 Y i IR A7 25 5
W, 2w e BB i BOBEF o 3 5 TR Py

s PN
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CERTEMERAR, R 0. 41, P41 -2 51 g iR B 25 &

PR E B R, M 0. 66,455 7 0 i P2l el
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#5 Membership function value of Elymus dahuricus silage quality

b
AL CP DM NDF ADF  WSC  ASH EE pHfE  AN/TN LA AA PA F e
Treatment Rank
P, 0.36 0.29 0.00 0.55 0.87 1.00 1.00 0.00 0.30 0.00 0.56 0.00 0.41 5
P, 0.00 0.00 0.94 1.00 1.00 0.57 0.56 1.00 0.00 1.00 0.67 0.58 0.61 2
P, 1.00 0.50 1.00 0.00 0.66 0.00 0.68 0.68 0.92 0.69 1.00 0.76 0.66 1
P, 0.37 0.91 0.78 0.66 0.00 0.70 0.56 0.69 1.00 0.25 0.00 1.00 0.58 3
P 0.65 1.00 0.93 0.60 0.11 0.21 0.00 0.64 0.75 0.19 0.50 0.98 0.55 4
3 iTig CPHIK , 5 1 AR A8 56 F B 4 10 ) 28 11 o B A
I RF A58 — 5, WSC & & B 4252 75 4R kY
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