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Effect of different moisture contents on fermentation quality of baling silage of

monoculture oat and oat and common vetch mixture

Ju Ze-liang, Zhao Gui-qin, Qin Fang-cuo, Jiao Ting
(Key Laboratory of Grassland Ecology System, Ministry of Education, Sino-U.S. Centers for Grazing land Ecosystem

Sustainability, College of Pratacultural Science, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: In order to study the effects of different moisture contents and single silage and mixed silage on the
quality of baling silage, oat (Awvena sativa) silage alone, oat and common vetch (Vicia sativa) mixed silage
(6 : 4) were wilted to target moisture contents (45% ~50% (A,;) and 65% ~70% (A,) for baling silage.
These bales were sampled on 40, 80 and 120 days after ensiling, with 3 replicates for each treatment. The re-
sults showed that moisture contents, silage alone and mixed silage had significant effects on silage quality.
Treatments at 65% ~70% moisture content had more stable contents of crude protein (CP) . lactic acid (LA)
and water soluble carbohydrate (WSC), lower pH value and ammonia nitrogen (NH;-N) counts, showing a
better ensiling effectiveness. Treatment A, had much larger decreasing amount than A, on CP content. A, H
significantly reduced pH value, and its LA content remained the highest at 40, 80 and 120 d, still up to 0.82%
on 120 d, 64.00% higher than the lowest A;CK (0.50%). Treatments at mixed seeded oat and vetch can signif-
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icantly improve the quality of silage fermentation. After 40 d of ensiling, A;H had the highest calcium and
phosphorus contents (1.34% and 0.24%), and A, H was in the second (1.16% and 0.23%), which were signifi-
cantly (P<C0.01) higher than control. In addition, the CP content of A, and A,H was 31.94% and 14.70%
higher than that of control after 80 d of ensiling, respectively. In conclusion, in alpine pastoral area of Qinghai-

Tibet Plateau, mixed seeding oat and vetch harvested at grain filling and flowering stage respectively, with

65% ~70% moisture content could significantly improve the quality of baling silage.
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AR 8 0.82%, i K AL CK (0. 50%0) = i T 24.95% 7 26.69%

64.00% , 2.3 Gk e R W R b S R B R
SR AR AN ] L Fifi 5 75 T2 8] B A G, Ay B W]

K FRAFRAEE FFBEECA, KR T RERE B K B BRI R b RN AR
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Table 1 P value of each factor under different moisture contents and monoculture and mixture on different fermenting interval

& i [ e Bk R B KR X R I
Ensiling days Item Moisture content Mono and mix Moisture content X Mono and mix

df 1 1 1
T4 B DM <<0.001 <0.001 0.001
HEH CP 0.005 <0.001 0.252
KRR K AL A WSC <20.001 <0.001 <0.001
M BE M 4T 48 NDF 0.012 0.045 0.060

40 d PR PE BE AR ML £F 4 ADF 0.050 <<0.001 0.004
pH <20.001 0.066 0.755
R LA <<0.001 0.068 <<0.001
A NH;-N <<0.001 0.301 0.004
5 Ca 0.001 <0.001 0.001
WP 0.003 <<0.001 0.547
df 1 1 1
T §i DM <0.001 0.268 0.280
HE R CP <<0.001 <<0.001 0.002
KRR KA A8 WSC <£0.001 0.001 0.001
PR R £ 4 NDE <0.001 <<0.001 0.032

80 d P P T R ML 27 4 ADF 0.723 0.057 0.062
pH <<0.001 <0.001 <<0.001
AW LA 0.302 0.001 <<0.001
A NH;-N <<0.001 0.003 <<0.001
5 Ca 0.075 <C0.001 0.239
WP <<0.001 <<0.001 0.115
df 1 1 1
T¥ i DM <<0.001 0.022 0.002
HER CP 0.244 <20.001 0.275
KRR KA S WSC 0.001 0.016 0.025
PSR A 4k NDF 0.003 0.025 0.028

120 d 1% P PE AR WL U 4F 4 ADF 0.007 0.524 0.566
pH <<0.001 <<0.001 0.001
A LA <<0.001 <0.001 0.003
A NH;-N <0.001 <<0.001 0.645
5 Ca 0.228 <0.001 0.177
P 0.014 <£0.001 0.217
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Table 2 Effects of different moisture contents and silage materials on main parameters of nutrition during ensiling
52 T fb 3 I KH Ensiling days/d
Item Treatment 40 80 120

A;CK 50.0240.37Aa 47.41+0.33Ab 44.04+0.82Ac
T A,CK 29.3540.70Ca 28.42+0.33Ba 29.2740.26Ba
DM/ % A H 50.224+0.86Aa 48.62+0.57Aa 44,96 +0.63Ab
A, H 35.94+0.20Ba 28.44+0.71Bb 28.39+0.13Bb
A, CK 9.56£0.06Ca 5.9840.06Cc 7.8640.12Bb
HEA A,CK 9.13+0.22Ca 6.9440.10Bc 7.8540.12Bb
CP/% A H 11.40+£0.24Aa 7.89+0.10Ac 8.97+£0.24Ab
A, H 10.5640.00Ba 7.964+0.09Ac 8.60+0.12Ab
A, CK 13.374+0.15Aa 11.22+0.38Ab 7.77+0.19Ac
K R B K AL S A,CK 10.0540.07Ba 8.0540.07Cb 5.87420.29Bc
WSC/ % A H 9.804-0.09Ba 9.08+0.17Bb 7.84+0.17Ac
A, H 9.164+0.05Ca 8.16+0.05Cb 7.48+0.29Ac
A;CK 55.41£0.33Ab 59.49+£0.41Aa 58.90£0.49Ab
o YR 1 4T 4 A,CK 54.730.97Ab 55.5240.58Bab 58.0240.69Aa
NDF/ % A H 50.28+0.60Bb 51.69+0.00Cb 53.85+0.44Ba
A, H 46.7040.59Cab 43.764+1.35Db 49.7540.74Ca
A;CK 37.65£0.52Aa 37.291+2.06Aa 33.71£0.29Ab
W5 1tk R T 2 4 A,CK 36.09+0.38Aa 35.05£1.55Aa 32.88+£0.41Ab
ADF/ % A H 32.43+0.18Ba 31.20+1.57Ba 28.15+0.47Bb
A, H 32.11+£0.47Ba 30.3120.60Ba 27.84+0.55Bb

T AN TR K5 B 38 7% A 8] 7 I R AOA [R] b 2 W) 22 57 88 38 (P <20.05) s A [A) /NG Fh) 38 7 A [R] b LA [R] 5 I K AR W) 22 57 W 38 (P <<0.05) , F Al
Note: Different capital letters within the same column show significant difference among different treatments in the same ensiling day at 0.05 level.
Different lower case letters within the same row show significant difference among different ensiling days in the same treatment at 0.05 level. The

same below.
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Table 3 Effects of different moisture contents and silage materials on pH, LA and NH;-N contents during ensiling

W5 55 H Lb 3 FH I K% Ensiling days/d

Item Treatment 40 80 120
A, CK 4,98+0.01Aa 4.4540.01Ab 4,.294+0.02Ac
A, CK 4.7240.09Ba 4,20£0.02Bb 4,10£0.02Bb

pH A H 4,934+0.13Aa 4,304+0.01Ab 4,27%+0.01Ab
A, H 4.6340.01Ba 4.05+0.03Cb 3.9240.01Cc
A, CK 0.5940.01Ca 0.5840.02Ca 0.50£0.01Db
A, CK 0.96+0.01Ba 0.74+0.01Bb 0.76 £0.01Bb

Aw LA/ %

AH 0.4840.02Dc 0.6340.02Ch 0.7040.01Ca

AH 1.1540.03Aa 0.96+0.02Ab 0.8240.01Ac

A, CK 10.904-0.07Bc 12.524-0.15Ch 18.814-0.10Ba

A A,CK 20.870.07Ab 24.1340.13Aa 18.1140.32B¢
NH;-N/% AH 9.5040.11Cc 15.82+0.41Bb 20.96+0.11Aa
AH 21.1040.04Ab 23.2740.38Aa 17.06£0.21Cc
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Table 4 Effects of different moisture contents and silage materials on Ca and P contents during ensiling

W) E T H Ab B FH I K%L Ensiling days/d
Item Treatment 10 80 120
A, CK 0.36+0.03Ca 0.36+0.01Ba 0.34+0.01Ba
A,CK 0.36+0.01Ca 0.35+0.02Ba 0.35+0.01Ba
5 Ca/ %
A H 1.16+0.01Ba 1.20+0.02Aa 1.15+0.05Aa
A H 1.34+0.02Aa 1.25+0.01Ab 1.1940.05Ab
A;CK 0.124+0.00Ba 0.124+0.00Ba 0.11+0.00Ba
) A, CK 0.1340.00Ba 0.1340.00Ba 0.1340.01Ba
B P/ %
AH 0.2340.00Aa 0.2240.00Aa 0.18+0.00Ab
A H 0.2440.00Aa 0.22+0.00Aab 0.19+0.00Ab

0.0, FHI: 40 d B, LA H R (1.34%),
AH R Z (1.16 %) , L AHTR] & 7K & F /9 CK AH L 43 5
5 272.22 %001 222,220, HIT 120 d B, & AL HEAS 5
HIA FREBEEL LA H BRIER A 40 dBFFET
11.19%.,

B SRR H MBS BN R EP<
0.01) B T CK, #H 7 40 d B, YL AH N & &
(0.24%) A H I Z (0.23%) . 43 W FL M TR) &5 /K i F 19
CK {7 84.62% F1 91.67 % . BEZE T 7B [H] A HE K, 45
VLSS SN N N EE
3 Wie

T RS K i B AR 5 . R A R
B IR0 DR AT AR IR SRR E BT T Y dlm A
pH B FEE . AR5 R H B SR BTG 35 76 55 I i 4]
T JEOREHE AT 8 22 40 21, B AR T VRS K L 25 R BOR .
B Ay Ak BAH 5 B AR K pH, & A NDF 5 ADF &
LS LADM.CP M1 WSC &, H I, X
AT S i T 7 7R O 25 A0 0 4] T 5 K R AR L AR
THE R DM & i, G5 T — B8 PR M AEY
A FIREE T ORI A T TR AR R B AR, L
MR A W O B S AR T R RS T MR
F 45 % ~50% &K .65 % ~70 %% & ok B 4] A AR
) pH,iX 5 Mangan % WF o0 25 K — . W
I — 2ok pH 7E 4.2 DLFUY AR BEGE R LA 65 %0~
0% F kR T EAFET 80 d JSE T I, T LAF I
B Z R A B R R R b ok, BB AR DT R
s pH ANEAE S AN [] 475 35 10 e T ot o oF A 19 48—
P, AT B 52 A A HORE VORISR B 55 K a5 S A ) 22 o
RE M, LA & ERH IS pH X N 1221,
65%~T70% FAKRALIAE LA FRFE . X 53¢

LSRR Y R A5 R — B 5 AR IR &Y AT
25 25 A0 IS 45 RN — B, 1T RE R PR R R 1 R SR
FEPEA BT AT

AN Sk R DML WSC R A & 15
W 4 3 (P <{0.05), 45% ~50% & /K14 DM, WSC
FHBEST 65X ~70% FKEH, A AN B EKT
65 % ~70% K it 4, X 5 X B SEUORIE Y 45 S — 3L
AT BB T B K o 0 AR A AR K s MoKk Ak & 1 A5 R
Gyt — bW dE A R T 2L R TR Y R L SR T A
B = R R I . (IR K R R RS R
FIRY B A T AR A . AR B K i 2 (il 7 IR R
A 5T KT P R A A I AR R R B AR R LR
FIFH W LR B EN RS R, 8 5 5 AR
AR MR AEFF A o as g Al R B R S, AT
T aod A v 2 B B A s R A A G A R K o L T
FE T EFRY AR TH LB, AT, A
T EE ] R, WSC & it I PRI, A, CK LA, CK.,
AH A AH 4530 FRET 41.88%.41.59%.20.00 %
1 20.52 % o LA SORLEE F1 L85 R0 09 It 2% 45 A0 AR 4 L 3
BT A IR 25 R L R B . 80 d B HLER (1 i
AR 33X AT AR T RORMAS B S AT B 2 A R L AE T
R WA 1 R g T LA 4 ik D) v B B L O
T W b AR FR AR T A BT FE R A R, R B H BT A
i AR . 5 W LR & 5 R O e ) T 2y
WS EAR ST EETRE . AESHES S TY
T WO AL AR & A AT B, R B L GE E A K
BN ERHRAE R G R . H IR B R A
B0 — AT B RETR A3 3R 40 1 A B L AE T U R A
SR P, IV Y R A K R PR R R TR R 1 T
RS RRAE R E IR, 28 LTk, 65% ~70%0 &
K G A R S IR AR R E I,

http://cykx.lzu.edu.cn



1432 Wk B %

%33 %

Ok BT (6 + ORI HEAE P L L 7
T T B 5 B . CP & i i 3 (P <0.05) #2 5

CafI P FHEMEEP<0.0DEFE;EHETHARK
B, AR FEBEREAR T pH Ml NDF & & .38 7 LA &
., FArE RS REN . HE T S ERES
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