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Abstract To determine the effects of different corn varieties and additives on the quality of whole-plant corn silage
and to screen for high-quality whole-plant corn varieties suitable for silage, the study used four corn varieties,
namely ‘Yuhe2’, ‘Xingsheng188’, ‘Heyu9566°, and ‘Xiandan405’ as raw materials, and set up two additive
treatment groups, namely the control group (CK) and a Lactobacillus buchneri (LB) group. Principal component
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analysis was employed for comprehensive evaluation. The results showed that compared with other varieties
and additive treatments, the ‘Yuhe2’ variety had significantly higher lactic acid (LA) content under the
Lactobacillus buchneri (LB) treatment (P<<0.05). The dry matter (DM) and starch (ST) contents in the CK group
were significantly lower than those of the LB group (P<<0.05), while the neutral detergent fiber (NDF) and acid
detergent fiber CADF) contents in the CK group were significantly higher than those of the LB group (P<<0. 05).
Compared with different different additives within the same variety, the lowest in vitro dry matter digestibility
(IVDMD) content was significantly lower than that of LB treatment(P<<0. 05) and the in vitro neutral detergent
fiber digestibility (IVNDFD) of LB treated ‘ Xiandan405’ variety was significantly higher than CK (P<0.05). The
ADF and NDF contents of whole-plant corn silage were significantly positively correlated with crude protein (CP)
and ST content (P<<0.05), while the ammonium nitrogen (NH;-N) content was significantly negatively correlated
with pH and DM (P<0.05). Based on principal component analysis, the quality scores of corn silage feed from
highest to lowest were: ‘Yuhe2’ LB>>‘Xiandan405’ LB>‘Heyu9566° CK>‘Xingsheng188’ LB>‘Heyu9566’
LB>‘Xiandan405’ CK>‘Xingsheng188’ CK>‘Yuhe2’ CK. In conclusion, the whole-plant corn silage quality

of the ‘Yuhe2’ variety supplemented with Lactobacillus buchneriis the best and suitable for promotion and

2025 4F 45 30 %

application in the Tongliao region.

Keywords Lactobacillus buchneri; whole-plant corn varieties; silage; aerobic stability
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pH1: pH of CK; pH2: pH of LB. T1: Aerobic temperature of CK; T2: Aerobic temperature of LB.
Bl 2HERSEIARBEEMpHIEN
Fig. 1 Changes in aerobic temperature and pH in whole corn silage

9566 1) CK 4b ¥ AA I NH,-N & i e & o [/l — I OB HL 4057 i Bl (P<20. 05) o [a] — & Bl OAS 8] S in 5
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Table 1 Effect of varieties and additives on the fermentation characteristics of whole corn silage

b B it A . FLz/ % R/ % AER/%TN

Treatment Variety P Lactic acid Acetic acid NH,-N
P4 % 188 3.83£0.02a 4.23+0.27b 1.53=+0.23b 5.57=0. 64ab
CK MR 25 3.81+0.02a 4.3540. 19b 1.80=+0. 13b 5.4340. 56b
K £ 9566 3.7840.03a 4.07+0.43b 3.8240. 35a 6.74+0. 28a
SE IR 405 3.8340.03a 3.94=+0.65b 1.6640. 34b 4.8840.33b
DLK 188 3.834+0.02a 5.08+0. 23b 2.15+0.17b 4.66+0. 36b
B MR 25 3.854+0.01a 6.51+0. 58a 2.17+0. 25b 5.0840. 18b
’ & £ 9566 3.77£0.03a 4.484-0.07b 2.2540.23b 5.8640. 23ab
JE B 405 3.8240.03a 4.04+0.44b 1.57+0. 12b 5.2840. 34b

W« R B R R 8 AR T R M [ R RR Z B A B E(P>0.05) , Al FHREREF B FEP<0.05) . F2M3[H.

Note: In the same row

, values with no letter or the same letter superscripts mean no significant difference (P=>0.05), while

with different small letter superscripts mean significant difference (P<Z0. 05). The same as Table 2 and 3.
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Table 2 Effect of varieties and additives on the nutritional quality of whole corn silage

ERGRR s I
ek PV RV
0 e N N
Ak 3y W R/ OMEER/SG TG W/ % a4/ % a4/ %
Treatment  Variety Dry matter Crude protein <ol (able Starch Neutral Acid detergent
SOt detergent fiber fiber
carbohydrate
ML 188 28.7840.73cd  7.72£0.02a 0.9940.05a  28.93£0.50d 44.264+1.32a  26.18+0.85a
WA 2% 29.5840.70bcd 7.4740.25a 0.69+0.02bc 31.6140.51c 37.9240.83bc  21.23+0.62cd
CK
A E 9566 27.93+0.68d 7.4940.12a 0.7140.01b  31.68=+0.57¢c 41.34+0.55ab  23.3140. 74bc
JePA 405 31.5840.5%9abc  7.6240.09a 0.9440.05a 33.38=+0.34abc 39.6641.24bc  20.68+0. 74cd
P& 188 34.18+1.98a 7.7640.29a 0.80£0.03b 29.04=+0. 34d 43.69+0.65a  25.9540. 35ab
MA2% 32.61+1.0lab 7.16%£0.07a 0.69%0.05bc 32.58+0.91bc  36.25+1.94c  20.05+1.48d
LB
A E 9566 28.9040.32cd 7.51+0.15a 0.58+0.01c 35.20+0.73a 39.2840.93bc  21.0040. 88cd
JeBA 405 32.6240.8%ab  7.30+0.23a 0.78+0.04b 34.42+0.70ab  36.73+1.52c  19.61+0.97d
2 3 A A, IVDMD M1 IVNDFD B 40 [l 77 & & T ° 2% 8% 1887 Tﬁﬂ% 29557 P 2% 188
fE W EME S CK M 2% 8% 188 & A IVDMD R E 9566° ”%ﬂF fig & B O 75 7 JE G IR

g

i, LB % ¢ %6 8 405 5 B IVNDED & &

L CCKD * 5 4057

it ﬁ“ i) IVDMD & F H fth

S =1 i I VN I 13 197 N 1 Tl 1 D Ol = o 2 NP N S A 3
KL, LB I SE B 4057 5 A IVDMD #1 IVNDFED

3N Ah L H & AR IVDMD fE 7 B E M 2§
(P<<0.05) .

®3 AEMMAFMAINEEEREREIMTFYRBELENR D

Table 3 Effect of varieties and additives on the in vitro digestibility of whole corn silage
e o WA T i Ak 4/ % TP R R LT AL R
Treatment Variety in w't'ro dr'y'n'”natter in vitro negtral 'de't'ergem fiber
digestibility digestibility
2% 188 51.83+1.75b 21.4440. 50b
. MR 2% 57.72+1.07a 21.6941. 80b
or K 9566 54.05+2. 81ab 21.3840.93b
JE 5 405 58.96+1.73a 23.5241.55b
M4 188 54.21+1. 26ab 23.8842.29b
WA 2% 59.024+1.09a 22.3340.98b
Lo K E 9566 59.1940. 94a 26.8043. 30ab
S #1405 59.30+1.74a 29.97+1.19a
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5 z &
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 H
o [
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IVNDFD : A4 o e 4 2F BT AL R 5 NH,-N &S E; ST 388 IVDMD AR T Bl AL LAFLER; AA: LR WSC: il kK 1k
B NDF: iR oF 4t s ADF FRYEVES LT 4E.  » oo Fllasn 3| 7R P<<0. 05, P<<0. 01 Al P<C0. 001,

IVNDFD :in vitro neutral detergent fiber digestibility; NH;-N: Ammonia nitrogen; ST :Starch; IVDMD: in vitro dry matter digestibility; LA :
Lactic acid; AA: Acetic acid; WSC: Water soluble carbohydrate; NDF: Detergent fiber; ADF: Acid detergent fiber, # %% and ##» mean P<C

0.05, P<<0.01 and P<<0. 001, respectively.

B2 £BERSIRREXERE

Fig. 2 Correlation between fermentation quality and nutrients of whole corn silage
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Table 4 Standardisation of the principal components of whole corn silage

FEF5 Index

F K434 T Principal component analysis

yl y2 3
FRVEVE T 4E/ % Acid detergent fiber 0. 960 0.03 —0.07
FPE VR 4R 4E /% Neutral detergent fiber 0.950 —0.04 0.13
AN AL 2R/ % in vitro dry matter digestibility —0.950 0.12 0.13
HEW/ % Starch —0.880 —0.27 0. 30
MLEH /% Crude protein 0.830 0.05 0.40
PHe YAk VR ST o S AL 32K/ O

ffﬁi Ti{ﬁgl diiieﬂrftflief digestibility — 0090 0-09 0.57
] B/ Y% Water soluable carbohydrate 0. 580 0.52 0. 36
RAHA/ % TN NH;-N 0. 100 —0.95 —0.09
pH 0.070 0.91 —0.23
T# /% Dry matter —0. 240 0.83 —0.09
2/ % Acetic Acid 0.120 —0.74 —0.47
FLiR /% Lactic acid —0.240 0.40 —0.82
FRE{H Eigen value 2. 240 1.87 1.30
TR/ D

éjﬁiiﬁon e 41.910 29. 09 14.17
St ok A/

fui:lafji(vfc/o/r?tribution rate 41.910 71.00 8517

x5 EREABTPRRERSSNEEES

Table 5 Composite scores from principal component analysis of silage quality of whole corn silage

A G
4t R Principal component score Comprehensive score R
Treatment Ranking
y1 y2 y3 y
MAE 188 CK 9.96 3.34 —37.02 —0.11 7
MR 2% CK 12. 23 2.72 —37.68 0.57 8
&£ 9566 CK 10. 94 —5.62 —36.53 —2.24 3
JEH 405 CK 13.18 —7.72 —35.80 —1.81 6
MEX 188 LB 8.56 —1.77 —36.37 —2.10 4
MA2% LB 10. 09 —6.43 —40.74 —3.43 1
&+ 9566 LB 11. 88 —5.79 —37.79 —2.07 5
JEH 405 LB 11.62 —7.07 —40.93 —3.00 2
3 W ® WA 3. 9LUR R B B . I R pH R %

3.1 SMARMFIX SR ERST IR B &R0

pH & i f5 75 7 & BGOSR B AR AR, — i)
pH<T4. 2 95 I BHA € o Bt & R4, pH 7E 3. 9 LA
THYIAE R RS AR, 45 b FE Y pH

() 3 2 PR A LR 9 77 A LA G H 78 TR R
o, FLER B AT LA o R R R AR LA
TG 7 02 75 WD) o A 2 LR (19 10~12 7%, A
U e Xt & A A b pH R BRI BTk R K. RS
RS LA CAA R NH,-N & 2 6 i & 1 5
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e, I DA AE 4 bk K B I iR i LB 23 W ek 35 3
S T U HJC 3 R . Okoye S5 58 £ W, 1
JE AR B FLRR N S DM 2% ~4 % . A
WFEE T A AL B LA & 5378 3. 94% L b X af
AR Ry bk EOR A B 5 & & 19 WSC, R BRI
T R K 1 28 wh e (EBAIK, 3L 5 AT /R 8%
FRLLLA Eid . s f v  NH,-N & 5 0 75
FTEA E R YIRS CER 1 TR R 4 R, —
fiEBL 4 00 55 07 4R R NH-N & R 2 88 3t 10%~
159674, AW 5% v 45 4b B A NH,-N & =0 7% LU
TR BA X 4 B K R Y R T R D
3.2 @mFMFRMFTEHRERTEEFFK S B R

FE A R T T I R g AR b, e o b
DM it 2 & — I ik 75 fife g (1 [ 8, R 5% R B, 78 &
K I HP s 3L R B AT DL A R IR DM R R
TEABEGEH U LB 19 45 2L 3 DM B 3 & T CK,
X5 BLAEP Y 45 R — 2. RN FL R B AT LA
i F Al 5 4 R Bk K Ak A T WSC i B g OF
A HLTR PR TIE 7 I R & W AR R R AT,
IR WSC RIS TIEWIHE ., Ta%E™
WFFER W], 7R LB W3 FRAR 1 ik WSC iy
T, XS AM GRS, BN
LBEMEHEXRETIRNSTEEREFETCK, K
F 9566 LB HY ST & i 76 45 4b P v o5 &, Ul WA A%
LB AT LAAR S i £ 77 75 I 4 RE b B8 32 ) i, X 5
R S5 R B R, ZEARHIE S A A
Kk, ST & 5 ADF NDF & i 3 71 M ¢,
X5 RS T — 3K
3.3 mMAMANFANE/RERETCFESEMME

SN E BT

E NI A I BRI BT Ay ¥ S
74k NDF L K ADF B9 &, X 5 Rossi 2V HFIT
GER—3, WRAR R, R b AR A LR T
A K fige 1 40 B4 RT T Ak A0 B R R A, il O A R e
NDF Fl ADF 5 5 FEAK S Ul B LB 0] AR & Hi
B I 5 T2 47 kL b NDF #1 ADF 5 & . IVDMD #l
IVNDFD J& Jz e 5 It i e} i) F A {8 1) 26 22 46 A, 72
AR 5T L, LB I CK Ak B 58 5405 & A IVDMD
FITVNDFED & f i T 2% 8% 188" “Wi K 25 " fil* R
T 95667 i Bl 3 S DK A T K S R LB B R AR AR
i, I — e R b e IAOIR R R T A R v Y R
PIR AR G o AN [R) S b 00 4 Bk R OK AR S IR AL 0 L

Sy ik — 0 5 ) L IR IR T M R A1 B R

N ER
3.4 SMIREMFINE/EXRSTTEREEENZIT

AR T R S A T T A — 0 R
Bo Koo T I ARDR A AU PR R 45 R R 0
PR R LA AR R 51 & 3 W DR A 48 i, TR
LB W R A7 0 ek v R TR Y 5 TR R LA
NS M AR AA TR A £ B AE f pH AR, OF
LT G T AR A R Y BRI
T LR T A AN A MAEY L WSC B LA
E A JEC 0y R 38 A, 0 pHRTR B 1 T, ZE AR5
L AR 0~3d MR EKREFIM pHEETES. 84 ;
AR S5~7 d, pHZE W F 5 o A [F]a Fh 22 18] 9 48R
AR 2 RAER ,H R 1~3d LBAL AR 25 S
4057 “ R 9566 i Rl Y A AR EE AR T CK 4 3
LB ] DLAR b 3 0o 22 A5 4800 9 BT X5 SR
U TR ST 4 R — B ANHIF ST 45 Ah B AT R R e
PREETE 3 d A2 A7, U IZ AL 5 I 5 B A a5 i it
LT BIF AT 4 R — B
3.5 ETE&MEXRBTERRMERS S

F 5 o BT — R R R £ A8 8 G o b O
B XA LA E BRI R R SR A
M A5 TR 0 o 1 1k 5 e T O LR T A R A 5T
SRR e il il S R T R U e BN
oo, ARG R AR R A A BT A Rk R 12
A& BR, 5PEAY T I R B Y 32 R LR AR —
. KX AR bRLES 3 A IR TR 15
b 85. 17 % W5 B, REH I b L W T A A H A o 55 1
F2 A S 4057 CK A 3 4w , Ul W s )
A B AR NDF ADF & &85 , IVDMD & &
AR 3 55 2 AT A5 40 SE T I S © 4% 1887 CK xR
Jin 590 AR R & B R WSC L pH AT DM % i, NH,-N Al
AA AR 55 3 3 RO 43 FE T I & S8 405°
CK, ¥t IVNDFD % 755 , LA S 28K WA 25’
LB (W45 53 fie i, Uk B R 7R WS I LB 5 19 & 8 A
BRI B A, RIEF R R 9566° CKHEA 5 3, T fig
JE VRN RO AZ 30T E K SR R

T

AW, BN FCFLAT A FIAR 257 il Bl i
e Jot o f e, A ER LA BT ARSI BEAT 2800 4 bk oK
TR A RV SR . SRR IR, RR
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