ERRE Y R ok B 1893-1900
Vol.33,No.9 PRATACULTURAL SCIENCE 9/2016

DOI:10.11829/5.issn.1001-0629.2015-0669
FEJRHF R W6 K UL, B 7R W A bk T oK 3 I35 35 T B8 S RE AR FOl B2, 2016,33(9) :1893-1900.
Wang X Z,Yue Y F,Zhang F F,Ma C H.The compaction effect of nutritional quality of whole plant corn silage.Pratacultural Science,

2016,33(9):1893-1900.

Biw ERERTIEFmMmED
Sl %;tr;:f;m

Frd, ERE KU, HARE

AT RS R 2 Be . B8 £ 1 832003)

WEANEGEMM AR EEZEFTREKR(Zea mays) FE SR ERGHH 2R HERERGFEEEE, AH
MEL10FHFEERAMA, F g EE LT A 5 A(350,400,500,600,700 kg * m *), % %&%mﬁﬂ%%ﬁu& 1.3,
5.7.9.15.30.,50 d BUAE, w5 F AL 6s F 4 i (DMD 4% & (CP) L P ok % 4F 46 (NDF) | BR M 2k % 4F 4 (ADF) (R IE 1%
B (WSO Fe pH, St S RN F 2B L&A F e A8 E TP E, R o xT - 29 6 6948 x4 5% 4 18
(RFV), %R &M, & 6t fo i 5 F 09 X Z 4 A AL CPLADF #2 pH A M 2 % % v (P<<0.01) , % DM,NDF #= WSC
HRBEHw(P>0.05), 4 600 kg m 8 pH RIKEL CP A EF & & ;4% 700 kg « m™* 49 DM, WSC »A & RFV {&
4 %R & ,NDF &2 ADF &R, A2 600 kg m *HRARELSAH TN ZF 35 THe42(P<<0.05,i % 100
h, AM . AARERMERZ IR B LRERGALR, LA TF(P<<0.05), MA& % % EH K (350~600
kgem ), FEHAHGHE R ARBTHRS:; B EEHEAH600kg s m P, %A 700 kg m *EHREF,600
kg m *AHRMEEFEE AR,

XEREEAERFE;BRAER

FES25:5816.11;S513 X ARERD A X EHS:1001-0629(2016)9-1893-08"

The compaction effect of nutritional quality of whole plant corn silage

Wang Xu-zhe, Yue Ya-fei, Zhang Fan-fan, Ma Chun-hui
(College of Animal Sciences and Technology, Shihezi University, Shihezi 832003, China)

Abstract: In this study, the whole plant corn (Zea mays) silage nutritional quality at different compactions was
analyzed to determine the appropriate compaction of silage. The treatments used Xinsiyu 10 for silage materials
with five compaction degrees (350, 400, 500, 600 and 700 kg * m *). Sampling and determination of the DM,
CP, NDF, ADF, WSC and RFV of silages were done on the 1 st, 3rd, 5th, 7th, 9th, 15th, 30th and 50th day
after ensiling. Dynamic monitoring of the temperature change of each silage treatment was also measured after
opening silo. Results indicated that DM, CP, NDF, ADF, and WSC content and pH value from compaction de-
gree of corn silage decreased significantly than before ensiling (P <C0.05). Silage time had a significant effect on
above indicators (P<C0.01). After opening silo, 600 kg * m ° had the lowest pH value, while the content of CP
was the highest; DM, WSC and RFV of 700 kg * m * treatment was the highest, NDF and ADF was the low-
est. The stable time after exposure to oxygen of treatment 600 kg * m * was significantly higher than other
treatments (P<C0.05), reaching 100 h. At the same time, there was a monotonic increasing trend of oxygen ex-
posure time and temperature, and the correlation was significant (P<C0.05). With the increasing of charge de-

gree range (350~600 kg * m *), the fermentation quality of the silage correspondingly increased. When com-

paction degree reaching to 600 kg * m ?, the quality did not change significantly, suggesting that 600 kg * m *
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1.2.2 EFE TYF DM R 105 °C oL+ 3k

FE S NDF (Y% DM) fil ADF R F 7 [ 2 (van Soest) il
FENOT S CP R FBILEG 0 I s K K A A
P (WSC) SR FH R b et s pH A R B 3
(PHS-25, [ ) DI 7 5 AN [F) Ak 350 75 b e e i) ik 32
K 22 5 IR D 4L (1500-E3TW , K FR 8 #1148 B
oA PR w2 25 W I B 1 S5 S £ B ] [ s 14
H5 min, B HERLE 3 N IR L

REV I E AKX .

RFV=DMI X DDM/1.29.
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503 (P <<0.05) , 1 500,600 1 700 kg « m™* &b # 7]
ZSANEE(P>0.05), EHFN 50 d B, 43 350 il
400 kg + m *fy pH S H A 2 R W2 (P <<0.05)
H 350 kg » m™ "y pH fum, o8 4,13, HAy 3 4lH] 2 5H
ANEFEP>0.05) 43 600 kg « m °* 1Y pH &K, N
3.97,

FI 50 d A},350 kg » m * 19 DM & B B EHKT
500~ 700 kg + m ® (P <C0.05) i, {H 400~ 600
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Table 1 Change of the nutritional quality of whole-plant corn silage at different compactions during fermentation process
HICHE ) RO DM/ % CP/% NDF/ % ADF/ % WSC/ % pH
Silage time/d Compaction/kg * m *
350 20.20a 8.96a 57.64a 46.80a 13.03b 4.23a
400 20.25a 8.26b 57.59ab 46.05ab 13.31b 4.18a
500 20.59a 8.45ab 56.68bc 45.57b 13.31b 4.05b
1 600 20.54a 7.38¢ 56.96abc 44.18¢c 16.86a 3.98¢
700 22.38a 8.42ab 56.25¢ 45.89ab 17.29a 4.10b
SE 0.48 0.07 0.13 0.13 0.27 0.01
350 20.44b 7.92a 57.41a 45.95a 12.63b 4.11a
400 20.37b 7.92a 57.10ab 43.63b 13.19ab 4.08a
500 20.95ab 8.30a 55.94bc 42.40c 12.54b 3.94b
3 600 20.83ab 7.82a 55.68¢ 42.75¢ 16.31a 3.96b
700 21.45a 7.72a 54.97¢ 42.14c¢ 14.24ab 3.96b
SE 0.11 0.10 0.19 0.12 0.23 0.01
350 19.87b 7.67bc 56.62a 44.78a 11.68a 3.99b
400 20.30b 7.36¢ 55.77ab 43.94b 11.06a 4.07a
500 20.62ab 8.02a 54.89ab 41.69¢ 8.62a 3.91d
g 600 20.76ab 7.96ab 54.84ab 42.34¢ 13.84a 3.95¢
700 21.56a 7.51c 54.45b 41.62¢ 12.73a 3.95¢
SE 0.14 0.04 0.19 0.12 0.23 0.01
350 19.70b 7.33b 55.20a 44.05a 11.12a 4.00b
400 20.21ab 6.30c 54.70ab 42.85b 10.04a 4.06a
500 20.92a 7.22b 53.64ab 39.93d 8.50a 3.92¢
7 600 20.54ab 7.92a 53.62ab 37.44e 8.77a 3.94c¢
700 21.15a 7.44b 53.18b 41.16¢ 8.84a 3.93¢
SE 0.17 0.06 0.22 0.11 0.27 0.01
350 19.35b 6.68¢ 54.11a 43.13a 8.99a 4.02a
400 20.28a 6.42d 53.49ab 37.27d 9.36a 4.05a
500 20.58a 7.18b 52.70b 38.78¢ 6.58a 3.89b
9 600 20.98a 7.92a 52.35bc 36.28e 8.13a 3.88b
700 20.92a 7.81a 51.17¢ 40.35b 8.65a 3.89b
SE 0.13 0.02 0.12 0.12 0.27 0.01
350 18.68¢ 6.58¢ 53.62a 37.66a 7.48a 4.04a
400 19.70b 6.64c 53.54a 35.49b 7.97a 4.04a
500 19.68b 7.08b 51.75b 35.69b 7.17a 3.88b
15 600 20.39ab 7.79a 51.63b 31.97d 6.74a 3.89b
700 21.04a 7.58a 51.07b 33.48¢ 8.10a 3.88b
SE 0.14 0.05 0.18 0.14 0.30 0.01
350 18.64c¢ 6.33d 52.80a 36.27a 3.03b 4.08a
400 19.22bc 6.45d 52.23a 33.64b 4.82ab 4.04b
500 20.24ab 6.81c 51.20a 35.59a 5.29ab 3.90¢
30 600 20.34ab 7.73a 51.47a 31.24c 5.29ab 3.91c
700 21.03a 7.48b 50.64a 32.37bc 7.76a 3.91c
SE 0.23 0.03 0.36 0.22 0.25 0.01
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Silage time/d Compaction/kg * m™*
350 18.56¢ 6.06e 52.14a 35.10a 2.94c 4.13a
400 19.17bc 6.41d 51.51ab 32.12b 4.24b 4.08a
500 20.02ab 6.69¢ 50.23b 31.83bc 5.16b 4.00b
20 600 19.60b 7.71a 50.45ab 30.66cd 4.61b 3.97b
700 20.77a 7.44b 49.88b 30.15d 6.95a 4.00b
SE 0.14 0.02 0.24 0.21 0.15 0.01

TE « [ G A R /NG 5 B 3 7 ) — 5 0 R 4 55 52 J32 Ak L i) 22 5 | 5 (P <C0.05)

Note: Different lower case letters for the same silage time within the same column mean significant differences among different compaction treatments

at 0.05 level.

BREEH N BT PR W22, F 3 d i 4
Ab B ]G B % 25 5 (P >>0.05),15 d Ja A Fa E .
HW 50 d W& AFEE CP 8B Y EREE (P <
0.05), H 600 kg * m *Ay CP & NT.71% . B E & T
HERAPR,350 kg« m * ) CP & &M, B A
6.06% .

HIHEN LR, 4408 NDF & 28T
Mead (e 1, FI 1 d W, 350 Fl 400 kg « m *
NDF & & %% & T A ¥ 700 kg » m ° (P<C0.05), H
AP AL B A 25 5K B35 (P >>0.05), BfiJ5 i 55 IFad
P Ab B 350 kg e m ) NDF & @ ir& R a1
700 kg + m * (P <C0.05), 77 30 d K 4% 4k B[] 22
FHR R (P >>0.05), FI 50 d W, B AL FE 350
kg s m i #F & T 400 fl 600 kg « m *4bF (P <
0.05) A1, HiAY 4% kb PR ] R B B .22 5% (P >0.05) ,
Hd 700 kg « m Y NDF &0 2 5K, 849.88% .,

BT BEAT, A A 4] ADF S 28 H T
Mea# (% 1, 351 d 1,600 kg » m * Y ADF %
HRFEMTHAL B (P<<0.05) . fEH 5 0 F I
A BRI 30 d J5.500 kg » m ° 5 350 kg + m * TG

x2

BEERI M 350 kg e m CHA B EEH T HAL
FE(P<C0.05),

FEFIHIET 15 d, 403 WSC & =& 4 T F, b
J5 15—30 d R BE K, B 30 —50 d T ¥ %%,
(£ 1D, HWN 1 dmk, kB 600 A 700 kg « m ° Ay
WSC & 23 i 2 T H R AR (P<<0.05) , HIEF
7 5.7.9.15 d W}, £ Ab # 6] JC i 3 25 5 (P >>0.05),
TETFICRIRT 15 d, 45 AbBE WSC & b bl K e (HAE T
W30 d2ZE FREVE., HEHT 50 d &, 4 700
kgem “H WSC & THELMEY (P<
0.05), H: WSC & &K 6.95% 40 F 350 kg « m * @ &
RFHEAABHP<<0.05) ., H WSC &8 2.94%,

2.2 BESCPE CE WA ] R M B PR AR OR EHWE SR
fi JUR ) 5 )

i | %F F DM, CP.NDF, ADF, WSC #1 pH
1725 Ak 2 B 35 52 0 (P <<0.01) (32 2) , [] I 5 552 i
T AR 45 R bR I A B S (P <<0.01) . {H
Ii1] 55 kb B B A2 HAE ALK CPLADFE Fl pH A3 e i 3
W (P <0.01), % DM,NDF #il WSC ¥ & 7 4= i %
¥ (P>>0.05),

ErHENELIENEKRERELERARNZI

Table 2 Effect of silage time and compaction on nutritional quality of whole-plant corn silage

AF 5 R Variation source DM CP NDF ADF WSC pH

T 7wt A] Silage time * % % % % % % % © x . %

52 Compaction % % * % % % % ¥ * % % %
T [a] X< B S

NS x o NS * NS *

Silage time X Compaction

W% TR B (P<C0.05), * x R B E M (P<C0.01) , NS /R T i M (P>>0.05),

Note: * and * * indicate significant effect at 0.05 and 0.01 level, respectively, NS means no significant effect at 0.05 level.
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Table 3 Analysis of nutritional quality of whole-plant corn befor and after the silage

e br I JE R 52 Compaction/kg « m™*

Index Ensiling material 350 400 500 600 700
+4# 5 DM/ % 22.63a 18.56d 19.17cd 20.02bc 19.60c 20.77b
HEH CP/ %DM 9.64a 6.06f 6.41e 6.69d 7.71b 7.44c
R PR 4T 4 NDF/ % DM 59.25a 52.14b 51.51bc 50.23cd 50.45¢d 49.88d
TR M vk 4 27 4k ADF/ % DM 47.16a 35.10b 32.12¢ 31.83cd 30.66de 30.15¢
KRR K AL A WSC/ % DM 18.77a 2.94d 4.24¢ 5.16¢ 4.61c¢ 6.95b
pH 4.91a 4.13b 4.08b 4.00c 3.97c 4.00c
AH X A REV 81.89d 109.88c 115.44b 118.74ab 119.92a 122.02a

T AT A F NG 73R8 28 57 .35 (P<<0.05) .

Note: Different lower case letters within the same row mean significant difference at 0.05 level.
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IR AT BT Fh s . AL PR 350 kg + m P AY REV {8 i 3%
T H 4 4b B2 (P << 0.05), 1 4t B 500, 600, 700
kg e m ‘] LM FE R (P>0.05), H 700 kg » m *HY
RFV {Hf K.
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Fig.1 Aerobic stability of different compactions
corn silage exposed to air
T ARG iR OR 22 57 B3 (P<0.05) ,
Note: Different lower case letters mean significant difference at 0.05

leVel.

2.4 FIERER AR RO W AT S e P Y 5
A AR E I (8] Ay T R R B T A AP R
FE W 2 Cw T F R oM, AR 350 ~ 700
kg « m A AR R R AR E W B R 4 I 15,49 .62,
100,73 h, H 45 4b 3 [H] 34 22 5 5 2% (P <<0.05) (Bl D,
Xof 5 b B AR A% 8 I ) 50 R BE AT 103 4 A (R
2) ZEHR T L5 DB EAL BT bk EORF A A A
R SR EA A, —HE X R R E A
S TR I A] (Y FE K L R 5L PR LR P 0 1 s A EL A O
PR E (P <<0.05), ~#H XA N Y=0.002X +24.920
(R*=0.768) , Hith, X AT A REENA LY B,
42 -
40

R ¥ Temperature
— & MH B Linear fitting,
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Fig.2 Relationship between oxygen exposure time and

temperature in corn silage
3 ifig

30 ST Rk b R 5
DH i J7 I I A 75 7 5 B 3 1

http://cykx.lzu.edu.cn



1898 Wk B %

%33 4

Oy R FREE L B B AR pH S 3.8~4.511
BE S B R I ) pHA A S R (P <20.01) , H.
B 7 O s ) 0 A P R R R . O O I
WA S A W 0 B T R TH R T DR WSC, DT
FERENR, S8 pH R TR X 58 = 5t &
H R 4 R —3% ., FH I3 d iF,500,600,700 kg « m ™ *
9 pH B 4.00 LT, BEE &I RSB, pH
T R AR 0 W] A R R S BE ) pHL A X AR, 600
kg * m *fY pH #HAK.350 Al 400 kg » m *fy pH 5 H
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MTEFE R
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R, H T 0 DR R 7E LA IR I 1 1 5 7K 4t
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RABX R . B T 05 S R 1Y 1S K, DM B A 1 D
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2 FR T R 0 T AT e e 2 R A AU
K
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CHFS TR RISV i TR R ) | W TR s g 7 1 5 R X
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M3, CP & /b s B/ el TR & 0%
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A= K 2% . T CP A 45 2R 020>

NDF 1 ADF % & i » G Bl 8 35 i ik 22 . A
52 . NDF J ADF & & # A A [FF2 B2 0 B i, B T
IR AE AR o PP 2 R i e HH FE
e () 38 SR W B A 41 e R Tl B0 ADF T B AR X 88

2 2% 3k References:

PLH NDF A B T M, 2 5 AR R E . AR
B TN SR A S K NDF K& ADF % & 19 i 2>
2T AT L 2 R T D 30 240 B R B SR 1Y il
fife 1 B 5 T BB K A G W 43 5 AT e AS RO R 21
A0S AR ) BRI, WSC Bt 1 AR 3 700
kgem * Ik WSC & &k 350 kg « m * At LAY
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JE R E W B R ALA 15 h, M4k # 600 kg « m™* 15 #|
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