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Nutritional quality of silage made with different ratios of

forage rape and corn stalks

Yin Fa-ting', Zhang Feng-hua'*
(1.College of Agronomy. Shihezi University, Xinjiang Province, 832003, Xinjiang, China;
2.Key Laboratory of Oasis Ecology Agriculture of Xinjiang, Shihezi University. 832003, Xinjiang. China)
Abstract: In this study, feed rapeseed harvested in the blooming stage and the corn stalk were used as raw ma-
terials and mixed— storage at different proportions to find their optimal ratio by analyzing nutrient quality. The
results indicate that feed rape cannot be individually prepared for silage. After mixed-storage processing, the
content of CP, EE, ADF, NDF, and Ash ranged between those of feed rapeseed and corn stalks for single stor-
age. Nutritional quality was significantly improved and achieved the purpose of improving silage quality. The
content of CP and EE in treatment [l (7 : 3 rape-corn stalk ratio) was significantly higher than that in treat-
ment [V (3 : 7 rape-corn stalk ratio) , while the content of ADF and NDF was significantly lower than that of
treatment [[ (0 : 10 rape-corn stalk ratio), and treatment IV (P<C0.05). The pH value of mixed storage was
significantly lower than that of individual corn stalk and rape storage (P<C0.05), the lowest pH value was ob-
served in treatment [[l. The score of V-Score in treatment [[[ (7 : 3 rape-corn stalk ratio) was significantly
higher than that in treatment [V (3 ¢ 7 rape-corn stalk ratio). By comprehensive comparison, we conclude that

treatment [[[ with 7 : 3 rape-corn stalk ratio should be the preferable mixing ratio.
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1.1 X5k R

RIGFEN R T 2016 4E 9 H 28 H. . fEA W 11
R EE Bt WA T 85°40" E.44°45" N,
FIJERLA B o BEAE A (2016 4E 9 F 28 H O X # ik 3k
Ji B BRI S (AR 2R 62 5 S IOIR IS B9 T ok G iRl &
11 SO FEFF, FIERHE SR A4 a0 3R 1 5. T ki
KHERFEF A EFRY R ZE R B EH(P<<0.05), kT
Yy A AR SR A LR F RS B RORL K 43 B
B35 T B R FEFF (P <C0.05) , 1M ok Uk 4 2F 4 L R 1k
VRV £ 4 2 5 ) 2 2 AT KRS AR (P <<0.05)

x1 BREMEFES (TUR)

Table 1 Chemical properties of raw material for ensiling (DM)

JUk T4 5 HME A PR R A BRVE VR R AR 4 AR W5 IR 53

Material DM/ % CP/% NDF/ % ADF/% EE/% Ash/ %
AR ZE Feed rapeseed 15.0440.09b  15.16+£0.12a  42.59+0.88b  33.21£0.60b  6.41+0.35a  12.59+0.22a
T KFEFF Corn straw 50.74+0.52a 5.964+0.07b  67.70£0.52a  43.5040.05a 3.5340.02b 9.4840.13b

I5) 31 AR ] /N5 5% B 2 7 S T JRURE 22 S5 35 (P <C0.05)

Different lowercase letters within the same column indicate significant difference at the 0.05 level. DM, dry matter; CP, crude protein; NDF, neu-

tral detergent fibre; ADF, acid detergent fibre; EE, ether extract.

1.2 Rk

Sk 384 R HEARDRE IS R B L IR AR A
FrEVE i T 22 J5 DRI S A I 5 0 TR A T 1%
THEDEHE SR J L R R 0 35 07 28 5 il ki
A AR R 4 Rk 3 SRR T K RS FF 4 4 B 10 ¢ 0
(1).0:10CM) .7+ 3CMDH A3 = 7CNHBE > HLIRA
AL, RSB S 5 B OR R AR B Je 7 ¢ 3
(DS R BT 3: 7(NOBEX T HIERMTEER,
1.3 H R

RN VSRS B/ o i S B = 1R

RPN R 1~2 cm) , FRIETIN 43 53] B B4Rk i =5
FRFEFFA 1.5 ke, WA i B[R] L 51 40 31 Bk BURS
PSR S EORR M A AR E R (B E 1.5
ke) A HIR A WA G2 AT WA, IF 1T B2 4b
B, R ORTEA REBN B FLER T Y K I N E AT 5 T AL
BN 48 10 30 A A TE TR Hh R R 7 d (32 °C
ZEAT)  BfE IR0 35 B 48 (23~30 °C) T &1 60 d, i ]
(KRG 3.7.15.30.60 D BEMVLIF &, AL B4 3 4%,
1.4 Mo H KI5 ik

L4.1 $84R0E Tk pH: BOE I REHEEAE 20 g, i
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A 180 mL ZEAE K o il WU I eHiR W, FH R R -
SERR W pHY . T4 (DM« F L8 46 %
FELTE 65 C FHETF 48 h™' . MIE A (CP)  RABLIKE
REDEN ok PR I £F 4k (NDF) FRR 1 vk % 27 4
(ADF) . R FHE [C VR I 4T vk 2 . R &R R L
2 KRR I (EE) & &Y . R 550 “C Ry BEIE I E
LKAy (Ash) & . &SR (NH-ND R FH AR —
WA R Lk AT & i . R MR R
(VEA) fi ] HITACHT & 28000 AR 6 35% D 5 3= 1 i 1Y
FLWR TR NIRRT MR & 'Y . #EFE 10 pL AR
50 C K 210 nm, Ji sl AR H 0.2 %0 BBEIR , 13
1 mL » min ',

142 HREITE  FIREER IR V-
Score PEAMA R, V-Score PEAMA R B AR IR 7 45
H1H) NH,-N 5 VFA f i R R R . T IR 7 = k47
THEAR 5, 0B 25 TUAS 43 A N AR 75 S KPP B, —
oA 4 ASARE 20 A 100 43,80 43 LA BN RLAF,
60~80 73+ A — M, 60 4 LA T A 2E . B IEARVES A5 UE QN
% 2 A,

&2 V-Score iEH{E &R
Table 2 V-Score system

T 58 2 Formula

Content/ % Xy Yy
<5 50

ABA B 5~10 60—2X Xy

NH,-N/TN 10~20 80—4X Xy
=20 0
R+ < 0.2 10

(DM/ %) 0.2~1.5 (150—100X X 4)/13

AA-+PA >1.5 0

A 0~0.5 10—80X X

TR DM/ %)BA

>0.5 0

V-Score: Y=Y\y+Y,+Y;

1.5 Hiobr

B AL 38R ] SPSS 17.0 B 1F 347 8840 B,
SIS ) B ) TR — TR A
Eb ) AS ] 5 0 s ) A 38 L[] — 75 b i I AS [ & L
Ab BEFEAT LR R T3 22 48 1 3 Duncan 35X 2% I &
s 4T 2 5 G R Excel 2016 & .

2 ERS

ASTR] TR A B 02385 3 b O 0 BT
4 AR A AL FR A DM A5 5 34 56 75 107 a) 28 £k 52 PR
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2.1

B DM & i m TAE T 511 (P<<0.05) ; 7 &
WIZE 60 KL ALERIT ) DM 7 & fc i, o~ 48.35, Ab B |
B DM & & Ak, o8 13.57. 43 15 IV DM & &4
TR T 512Gk 3,
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BF ) A HERS , 1 R 00 e 22 18 T R, 5 8 T A e s AN
[ 4b B EE & &t Rl ] 28 £k B &, 76 & B9 91 (0~7
DEIHEN TREERREBETEET~60 ., 7F
KW 60 d AbFE T B9 CP 5 EE S & &, N
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FAEHLV (P <C0.05) , 5 AL BEIT 43 3142 5 1 3.68 %0 Al
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IS E] AR A, 4 AN F AL B NDF & 48
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FEEA LR R P BRAL P T 5402 0T 41, ¥ 2 B 5
THEBTFZOES A T 540811 7 LB 60
d ) ADF & &#%5%5 30 K bJt. KM S 60 d B, At
B NDF 5 ADF & & f5 . 43 5 24 66.40% F
40.70% . Ab BT #9 & & & A%, 43 51 Ok 36.24%0 M
26.87 % s IR AL B L A FE LAY ADF & i 5 NDF &
R EMRKTABIN (P<<0.05),

TERTERIHI(0~3 &), &L FLR) Ash & i 22 5
FH(P<C0.05), Ffi 7 0o B HEAT, 45 Ak BE 2 ) Y
Ash 7 5 22 5 P8O BN 78 R BT 60 d I, AR 3R
I, N Ash HRZRARE(P>0.05), HIE
G JE A0 T ) Ash B9 & it fe . o 12.34 %0, Ab 3
I E & AR, 10.73% A0 H T 5 IV /9 & A T Ab
IS5 XM,

25 b, iR T IO R A (] A 3 Y AR AR
fETT LAA5S L A 30T A DM 3 B A AL 31 T 5 3 19 m
(P<<0.05),F CPS EE S BEFRTLAMI SN
(P<C0.05),1M NDF 5 ADF & B EMTLAMI S
IV (P<C0.05) , FE#5 Ab 3 rh e
2.2 AL B E ek K 19 VT 4 Bt

WE & I ) 9 28 Ak, 25 Ab B pH 35 5T R
(R 3, FERBEWIEE 60 K, &40 BAY pH 35 %
4.2 R P4 IVZE pH 2% A EE P>
0.05); &b 3 Il 76 7 7 Af (8] 60 d BB pH e AKAE
(3.56) ;40P T Y pH Ky 4.19, B F = T HAh b 3 (P <<
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H 60 d B, 25 b 19 7 I 5T 5 2F 43 B4 80 LA
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Table 3 Changes of different treatments and silage time on raw material chemical properties(DM)
I ] A . e ot e st HLME .
Silage b3 T¥ B HLEH TR VR LT 4 FRVE VR MR 4T 4 HLAE MR 5 oH
time/d Treatment DM/ % CP/% NDF/ % ADF/% EE/% Ash/ %

1 15.0440.09d 15.16+0.12a 42.59+0.88d 33.214+0.60c 6.41+0.35a 12.59+0.22a 5.98+0.04b

0 II 50.74+0.52a  5.964+0.07d 67.701+0.52a 43.50+0.05a 3.531+0.02c 9.48+0.13d 6.66+0.23a
I 27.75+0.20c 11.11£0.03b 57.2340.29c¢ 41.124+0.28b 4.54+0.25b 11.11£0.25b 6.18+£0.07b
v 45.2340.47b  7.54+0.07¢ 66.33+0.42b 43.1240.47a 3.03+£0.02d 10.41+0.13c  6.46+0.16a
1 14.8040.03d 14.194+0.06a 38.2140.26d 32.9040.04c 4.514+0.04a 12.47+0.26a 4.7640.10c
I 49.3340.93a  5.58+£0.02d 67.70+t1.21a 42.2640.43a 2.97£0.08c 10.05+£0.16d 6.064-0.09a

’ Il 26.62+0.32c  9.90+0.00b 53.944-0.40c 38.34+0.75b 3.48+0.09b 11.6540.17b 5.65+0.17b
N 41.29+0.46b  7.57£0.00c 63.5740.28b 42.27+0.55a 2.70£0.06d 10.92+0.21c 5.65+0.17b
1 14.33+0.11d 13.8340.04a 39.50+0.52d 33.8040.09d 3.7440.03a 12.67+0.16a 4.1940.01d

; II 49.01+0.27a  5.23+0.01d 67.964+0.54a 42.66+0.11a 2.19+0.08d 10.4240.42c 5.8040.04a
I 26.58+0.34c  9.714+0.06b 54.0840.07c 36.004+0.41c 3.364+0.04b 11.5740.08b 4.6340.03c
v 40.03+0.38b  6.69+0.0lc 64.9240.26b 42.10+0.49b 2.60+0.08c 11.63%0.06b 5.09+0.04b
1 14.1640.17d 13.784+0.01a 39.3540.19d 33.71+0.27d 3.5240.10a 12.91+0.03a 3.91+0.03b

15 II 48.764+0.22a  5.24+0.04d 69.75+0.84a 42.70£0.08a 2.00+£0.07d 11.68+0.04c 4.89+0.06a
Il 22.84+0.07¢  9.65+0.13b 51.6940.68c 36.41+0.97c 2.94+0.05b 12.39+0.25b 3.59+0.02d
v 39.21£0.21b  6.6940.02¢ 62.4140.29b 40.65+0.43b  2.18+0.03¢ 11.6440.17c 3.73+0.03c
1 13.7440.68d 13.504+0.04a 39.00+0.64d 25.0640.17c 3.314+0.13a 12.58+0.42a 3.4440.09c

30 I 48.45+0.45a  5.05+0.02d 67.1740.20a 40.28+1.79a 1.64+0.03c 11.18+0.12¢c 4.7040.09a
Il 22.58+0.02c¢  8.62+0.06b 50.1240.46c 34.61+0.22b 2.48+0.05b 11.8340.05b 3.55+0.02¢
v 39.30+0.02b  6.66+0.05¢ 60.164+0.11b 39.71+0.16a 2.09+0.05d 11.3540.17¢ 3.76+0.10b
1 13.5740.05d 12.98+0.03a 36.24+0.20d 26.87+0.82d 3.07£0.05a 12.34+0.55a 3.72+0.05b

60 II 48.35+0.12a  4.86+0.10d 66.4040.24a 40.70+1.15a 1.56+0.09d 10.7340.10b 4.19+0.06a
I} 22.36+0.04c  8.54+0.05b 48.7140.23c 32.77£0.15c 2.57£0.06b 12.10+0.23a 3.56+0.02c
v 36.68+0.36b  6.144+0.10c 59.0940.28b 36.01+0.19b 1.784+0.15¢ 12.0040.06a 3.70+0.07b

[R AN [R) /N g 3 7 [R) — 5 I 2R B0 () YR Ak 1 ] 2 5 &8 3% (P <C0.05)

Different lowercase letters within the same column indicate significant difference among different treatments for the same silage

time at the 0.05

level.
K4 AELIEHARB V-Score N FREIEM
Table 4 V-Score of alfalfa/maize silage
A R 2. W+ TR TH
b 33 NH;-N/TN AA+PA BA A £33
Treatment &5 FEWAN &5 FEWAS &5 (VAN Score Grade
Content/ % Scores Content/ % Score Content/ % Score
1 8.69 42.63 0.52 7.57 0.00 39.68 89.88 R4 Good
1 6.88 46.25 1.83 0.00 0.01 38.88 85.13 K4 Good
Il 8.63 42.75 0.84 5.05 0.00 39.36 87.16 R4 Good
v 8.55 42.91 1.34 1.26 0.01 39.12 83.29 R 4 Good
3 it S AE SN TS ) Yy, R K R Ay B A T R
Wi ly S ML S o 2L e e
A A T A, T B R S5 DM B & 4R A X8R
3.1 ASRHRWAR PR T RS 35 15 43 1 55 ) Y TR R R R p AR B KR — E AT

T JEURL 2 P2 77 IV RE A5 ) Y B A, AR

WEgErh b 2R T VI IV Bl I a] 5928 1k, DM 5 4 B

R R 5 O R T AT B A I JEORHR 7 DR 3
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pa) S E K B I E VRN ECR S RS A
RAFN, Uim DM &,

NDF 5 ADF JZ1E N & BLPEA £F 2 & 500 B &
bR, —MIA A . ADF & &l 5, 3l 7 1k R
i s ADF & 5 BRAIK . 20 W 48 £ 305 b W Ac s o, ) 2 g IR
FEME A = AW S b BE TR IR v fRDRH S L A
(3, 4RI AR FE ) NDF 5 ADF & 2 48 % Bl R [
PR B R LIAC BT ADF Al NDF & & i fik, A
F5E = e, 75 0 kb %5 NDF #l ADF & s 8% m, —
PR U T 3 i 2 A 2R ol o o R AR B

CP 2 kL E =M A W = Z M 5 b5 . Gkl CP
i D02 WA AR R Y BT R A I, T
e RS B S R R A HERS 45 Ab B CP
B B ROE W ERN A T REAIG, X R PR O B R A
Yy AR B Re 5t 0 FE A & R 7 OB A R AR i
SR IEFE T KRB, KM RS,
CP 5 EE & & 3 & T AR AL 3 (P <<0.05) , 8%
AR T 43 50428 T 3.68 %6 1 1.01 % » 31X & B K [R] 4]
TRV JG vT LLIk 2008 45 B4R . 8 35 7 s BRSS9
FEALIE B W A [ G BYR I 5 . 4% Ak B ) 3 R g 1
F el , T DLk #I00 E 5
3.2 AR Al B I A I Sl 5T ) 5

pH J& AN 7 I Kk B 4 3R 1 B AR AR L 9 0 RDRE
() pH (EBRAIC , & T &b B 400, pH<<4.2 B 75 I 7]
B L. 4.2~4.5 HRIF,4.6~5.0 H— ik,
pH>5.0 45500 ARG Kk B, BB A7 I K B
AR A EAT SR AR B pH 35 5 B 5 7 A AR AL A
RIS 60 RIFEME T 4.20, X2 NHF 0%
A A Wi B i BR L AR AR AR T I R R Y
WK AGA P s DT 7 A2 K R, F 380 pH PR T B
X— S TE = 5 B0 5T b A8 B E 2. Kaiser
SRR L RO DR pH RS [ 4R RS TR 4k

£ % 3Lk References:

= 143 27 B R (6] B A 5 R R AR B A K
R Y 28 WP BE AR O . 3 ELUKOF 1 0T s R Rk K Ak A
Yo o IR R % R RE R T Y R T O AR 4R
RN R LI || =S Y 8 QT = R (o
(P<0.05), 3% =l FALBE T il s s kL &4 5
CP & a5 2 WP BE = » 1 T KR A FF vl i oK 1k &
Y5 CP & & B AL, 5 vh AR A b BEAR A ) T i I
FERY pH RS, 1 Bl 2GR0k I S AE TR I b r o B 91 Y
o, A BEIRT pH.

— A BG4 R AR R T R & KT
0.1% 1M 24 A b7 B J B H B AIE T 10 %65, I ad
Ferh, & R E Y I S I FE R R B A B A S AL
ok NH,-N/TN & 585, 360 2 1 0T R A i
20 AR M 52 3h W 9k IO ) B e 1) B R R BR
P4 T A R i L T Sl 1 SR B R ) R
RIS AE V-Score IV & B & T PE IR &R P ARG
FAH) NH,-N/TN () BT 10%, TR & &
BT 0.1% VP4 55 G316 A DL E TRV AL 3 v L
AR 454> Fe i ool 87.16, V-Score 7767 & 1 5 Jot 1T
WK Z R0 T NH,-N/TN KA HLIER & & 1998 b5 . BE
3 kg 1 A b S R IR R kDT X 5 P
DRI ST A — 3R

4 £ie

T B 3 5 KRS FHE A I AR 6% W 3 12 = B R
Wi (R e T o5 JO o 58 T b i T R il S LY ) o
B AR B KRS A B A PR SR (I A ),
LR RTF W E IR W R M V-Score 43, 24 45 B} i 5k
HEXRFEA 7 3R ,.CP 5 EE 2B ERA,
NDF.ADF & 5 pH i 3 (K, V-Score 5052 1
IR e e P A by I 8 b X AR R 32 5 R KRS A
RAEFTWHE.
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