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Abstract: This study aimed to investigate the effects of silage fermentation promoters on the nutritional quality of whole-
plant corn silage at different harvest stages. In 2018, “Yu silage 23 was used as the test material, and three treatments

(control, Sila-Max, and Sila-Mix) were set at 1/2, 2/3, and 3/4 milk-line periods, repectively. After 60 days of silage, openbag
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sensory evaluation and sampling were conducted to determine nutritional quality. The results showed that the silage
fermentation promoter had no significant effect on the sensory evaluation of the whole plant silage corn (P > 0.05), which
significantly affected ammonia nitrogen (NH;-N), lactic acid (LA), acetic acid (AA), dry matter recovery (DMR), dry matter
(DM), crude protein (CP), and water-soluble carbohydrate (WSC) content (P < 0.01), as well as the pH, butyric acid (BA),
and starch (ST) content (P < 0.05). The delayed harvest period had a significant impact on the whole plant corn silage LA,
AA, BA, DMR, DM, CP, ether extract (EE), crude ash (Ash), neutral detergent fiber (NDF), acid detergent fiber (ADF), ST,
WSC, 48 h in vitro dry matter digestibility (IVDMD,g}), 48 h in vitro neutral detergent fiber digestibility (IVNDFD,g ), and
total digestible nutrients (TDN) (P < 0.01), as well as the pH (P < 0.05). The gray correlation results show that the stage
when the milk-line is at 2/3 is suitable for harvesting, and the silage fermentation promoter Sila-MIX is suitable for

promotion and use in production practice.

Keywords: the whole corn; silage fermentation promoter; harvest time; fermentation quality; nutritional quality; digestibility
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Table 1 Chemical composition of silage materials in different harvest stages

W3R Haverst stage

.
bt L 2TLEN] 347 LI
1/2 milk line period  2/3 milk line period ~ 3/4 milk line period
T#))5t Dry matter (DM)/% 27.77 £ 0.26¢ 30.43 £0.12b 31.93+£0.13a
HE 1 Crude protein (CP)/% 8.25+0.12a 6.45 +0.47b 5.51+0.17¢c
¥ Ether extract (EE)/% 4.44+0.36b 7.29 +0.25b 8.97£0.72a
FLK 5 Ash/% 6.19 +0.37b 8.71 £ 0.46b 1529+ 1.21a
FP I A 4T 4 Neutral detergent fiber (NDF)/% 44.13+0.17b 44.80 £ 0.57b 53.09 + 0.97a
R PEVEE 4T 4E Acid detergent fiber (ADF)/% 26.68 +0.11b 30.19 = 0.90b 42.69 +2.00a
Ve Starch (ST)/% 7.35+1.42¢ 18.95 + 1.04b 25.48 +£0.15a
IR R KA A9 Water soluble carbohydrate (WSC)/% 6.47 £ 0.26b 9.51+0.58a 8.29 + 0.54b
32 E?ﬁ{fﬁgfafffdigesﬁbimy (IVDMD5,)/% 90.33 + 0.33a 89.33 +0.88a 84.67 +0.33b
P & Y
ig Ei%iﬁfﬁfrﬁl{ﬁjﬁiem fiber digestibility (IVNDFDyg1,)/% 72.33+0.67a 68.00 + 0.00b 63.67 +1.67c
SV ALFR4) Total digestible nutrients (TDN)/% 70.00 £ 0.00a 69.67 +0.33a 62.67 +0.67b

FAT A R INE A RER IR AN FSOCR I 22 57 2 2 (P < 0.05).

Different lowercase letters within the same row indicate significant differences between different harvest stages at the 0.05 level.

O, BT R R OK OB, SRy, g A IR
FRIF, HROHHFN S P RRIRII G, 424
PR RN T % (R 2).

23 BIAEBEHFAMUCGKPAXNEHKEIINE XK
A B2 RA R

Ji 225y B (3% 3) R, T A AR 1E 7R AR U 3R
S 2 BAE FIE A 4R H5 3 00 2 3 52 R (P > 0.05).
W 5k #A %F LA. AA. BA M DMR ) 5% i B 55 2 (P <
0.01), XF pH S0 & 2% (P < 0.05), X &SRS RN
SO AN 2 (P> 0.05) 75 R I A1 2 77 0 2 25
LA. AA J2 DMR [ 5 W #2 & 2 (P < 0.01), 1M %f pH.
BA & EMF A EZE (P> 0.05).

HH IR 0 3R B AS [ A2 2 70 1), 3/4 FLZR 1 CK 4
pH & & & T HABA (P <0.05). 1/2.2/3 FLL& W1
HASESREEZFMT HAAH . 172, 23 AL
CK# LA &8 EEMT HAMA, 3/4 AL EH
LASBRERSTHMA. 12 AL LWL AA &
HRERTHMA, 23 LM CKAHAATERE
T HAA . 12 FLZ M CK 41 BA S & B & T
FH, I E 4 DMR 8% m T HAR A .

AH [F AR 3E AN [ U3k i 2 i), X CK 4, 172

R2 ARILETERFTOREITFNES
Table 2 Sensory evaluation score of corn silage under
different treatments

W3R A i H MR EAERE EAENEE
Harvest stage Item Control Sila-Max  Sila-Mix
127230 Bk Odor 13 14 14
1/2'm11k line JF 4 Texture 3 3 3
period

3% Color 1 1 1

4> Total score 17 18 18
2334 Ak Odor 13 14 14
2/3 .mllk line 5 1 Texture 3 3
period

7 Color 1 2 1

43 Total score 17 19 18
3/AFLEH Uk Odor 13 14 14
3/4'm11k line 5 4 Texture 3 3
period

£ Color 1 1 2

4> Total score 17 18 19

FLE W AA & & B T HALK B (P <0.05), 3/4 3.
2 B DMR {2 3% = T H AR 81 . % T s 4, 3/4 3
LZHASASER ZM T H AR B, 12 7248
AA RS E T HARR Y, 2/3 L4 DMR & %
KT H AR . X T4, 34 AL R SRS =
BT AR W, 3/4 FLAEM LA SRR EKT 12
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Table 3 Effects of different treatments on fermentation quality of whole silage maize
Gl o mm o EER AT G pke Dmae
acid (LA)/%  acid (AA)/%  acid (BA)/% recovery (DMR)/%
DL XFHE Control  3.81+0.52 0.39+027A 491+0.72B  3.06+0.48Aa 0.04=0.03A  90.97 + 0.00Bb
1/2 milk line  F/ER7S Sila-Max 378052 037+0.21Aa 550+ 0.28A  3.05+0.88Aa 0.04+0.00B 97.46 + 0.01Aa
period AN Sila-Mix 3.81+£0.06 021+0.02Bb 5.63+0.37Aa 2.30+021Ba 0.04+0.00AB  92.46+ 0.00Bb
BT X Control ~ 3.86+0.01 0.41+0.06A 4.52+0.15B  2.57=0.12Ab 0.05=0.00 91.00 +0.01b
2/3 milk line  F“EN"5 Sila-Max 3.83+0.01  0.37+0.36Aa 538=0.11A  2.16+0.77Bb 0.04+0.00 93.35+0.01b
period BLAEIPHE Sila-Mix 3854070  0.23+0.04Bb 5.7+ 0.09Aab 1.89+0.05Ca 0.04 = 0.00 91.44 £ 0.01b
34T X Control  3.94+£0.20A 036+026 435+022B  1.50+0.19c  0.05+0.00 95.90 + 0.01a
3/4 milk line HAENE Sila-Max 3.85+£0.01B 022+£087b 5.17+£024A  1.36+0.32c  0.05+0.01 96.70 + 0.00a
period B RE Sila-Mix  3.86+0.02B 0.31+0.03a  4.56+0.24Bb 1.08+0.05b  0.05+0.01 96.30 + 0.01a
W3k B Harvest stages (H) * NS ok ok ok ok
{R12E57] Promoter (P) NS o o ok NS o
PxH NS NS NS NS NS NS

[RIBUAS RIS 5 B2 m AR RIS AS R R 2 770 2 1) 22 57 4 35 (P < 0.05),  [RIZUAN[R)/ING - R R R AR RMR 25U A R 3R 1 22

FEFEP<0.05), L

FRFRLREER, *BREREHEP<0.05), *RREFKEFEEP<0.01), NSEREFARFZP>0.05): FEFA.
Different capital letters within the same column for the same harvest stages indicate significant difference between different promoters at the 0.05 level,

different lowercase letters within the same column for the same promoter indicate significant difference between different harvest stages at the 0.05 level,

No letters means no significant difference, *, P <0.05; * * , P <0.01; NS, P > 0.05; this is applicable for the following tables as well.

FLEL W, 3/4 Ak W] AA B B R KT H A 1,
3/4 FL4; 1 DMR i 35 & T Ho A 19

24 BWABERHFFMBGERAXNEHEERTE
HEFRRD =N

J7 25T (3R 4) R, X DM, CP. EE. Ash.
NDF. ADF. ST. WSC & &= & & 3% (P < 0.01),
I R FEAR 3756 DML CP. WSC & & il 5. 2% (P <
0.01), XF ST & & 0 & & (P < 0.05), % Ho Al & 7745
b 35 2 35 52 (P > 0.05).

AH [F W3R B A 1R 4 3E 770 1], 172 7L 26 B = 21
DM & & & 3% T HAh 41 (P <0.05), CK 41 CP & &
PEMT HARA . 2/3 FLLIAN A EE & & 5 E
THARA, o FEH Ash FERE S T HAMAH. 343
LW R Y R4 NDF & & B E KT CK 4, =%
A 2 DMR {2 2 5 T CK 4.

AH B2 32 770 A [5) YSc3k 1), T CK O 4H, 3/4 5L
251 DM, EE. Ash. ADF % ST & & i 3 & T H At i
1 (P <0.05), CP & & i Z K T H A w11, 12 A&
1 NDF & & 8 Z (% T A r 81, 2/3 FLZEH WSC &
A S T HARE B, X T 4, 3/4 FLZ ] DM,
EE. Ash. NDF. ADF ¥ ST & f& & 2 & T H A ik 3k

1, CP & & & F AR T FHAh w1, 2/3 FLE B WSC &
B T AR . 6 R, 3/4 FLLR I DM,
EE. Ash. NDF. ADF J% ST & & & # & T H At i 31,
CP & & 0 E (8 T H A 3, 2/3 FLZHH WSC & & &
= T AR .

25 BNABREFMUGREHATEHREINEK
HUEER BALE T 2 B0

T3 25y B (B 5) AR WY, 5 R I AR HE 7 AU 3R
1) 22 HAE 6T AR e A T A IR A AN R 2 (P>
0.05), W 3k 1 %+ IVDMD g ,,» IVNDFD g ;,« TDN 5 I
W 2 (P < 0.01), & K B A2 1 71 %5 IVDMDyg g
IVNDFDg, & TDN S0 AN &3 (P> 0.05).

AH [F) US55 IF 0 AS 5] 42 gk 7] 1), 172 FL& I =
“H TVDMDyg , & 35 5 T HAh 2 (P < 0.05), 3/4 .26 HA
I HE4L IVNDFD g, 42 35 8 T Ho A 4

HH [F) 2 12 750 A [R] i 3R B 1R], %F T CKO4L, 172 3,
L] IVDMD,g, 23 75 T 3/4 FLZEH (P < 0.05), TDN
B m T HARE I, 3/4 FLZ I IVNDFD, KT
HABET . %t F s 4, 172 LR IVDMDyg ,» TDN
3 T AR A, 3/4 A4 IVNDFDg , 2 3 11K
T H AR . XTI ERA, 1/2 FL4 ] IVDMDyg
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TDN {2 % & T H At 35
26 BEFMBRKEXKESH
R 5 B ARL 577 126 HH PR 3 SOER S R I R I {12
BEF D 2/3 FLE WA NI R (3% 6).
*k6 SEFMRRELKESN

Table 6 Gray correlation analysis of each nutritional quality

R ) b7 IBUORERE o

Haverst stage Treatment Welght@ d Sort
correlation
e i # Control ) Vil
1234 X ontro 0.041 19
12 milk line ~ EAEE Sila-Max 0.050 66 \
period N . .
HANEE Sila-Mix 0.052 49 I
- & Control . IX
2374 xf ontro 0.040 56
2/3 milk line  EAEFE Sila-Max 0.047 81 Vi
period . . . .
HANE Sila-Mix 0.056 57 I
_ X} & Control . VI
34T ) ontro 0.042 38
3/4 milk line AN Sila-Max 0.051 55 \Y
period e . .
AN Sila-Mix 0.055 50 I

3 W5 ahr
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MEEAVE 7 BITE 16~20 45, X BIPLHARAE, IR
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R o AW T H I R B 3t 771 5 R s 0 20 4 bk
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bAoAl
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