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Abstract: The purpose of this study was to investigate the effects of different additives on the fermentation char-
acteristics and microbial community of mulberry leafl silage. In this experiment, [resh mulberry leaves were
served as raw materials, and six treatment groups were established, including control group (CK), Pediococ-
cus pentosaceus group (SSW) , Lactobacillus plantarum group (SSZ) , cellulase group (SSX) , Pediococcus
pentosaceus+ cellulase group (SSWX) , and Lactobacillus plantarum—cellulase group (SSZX). Nutritional
indicators, fermentation quality, and microbial diversity were assessed during a 45-day silage process at room
temperature. The results revealed that the SSZX group exhibited the highest crude protein content (18.81%
DM) and significantly reduced levels of neutral detergent fiber (NDF) and acid detergent fiber (ADF)
(26.00% DM and 22.00% DM, respectively) (P<C0.05). Regarding fermentation characteristics, the addi-

75 B H#3: 2025-06-05; & B H #8:2025-08-17

EETE NS R KRB — 2 BFRMIF L 35 YLXKZX-NND-010; [# 2 4455 72l £ A 1A 2 98 Bh (351 H 4 . CARS-34) s N2 H A
X S & 5 R % AR 3 H 2023 Y FDZ0004 ¥ 1)

PEZ B AMB (2001-), 53, DU, 52l A 3k A B 55 A=, 32 28 DS s o 0 5 0 1 O TG (9 F 5T, E-mail : 1624632482@qq.com ; i {5
fE# Author for correspondence , E-mail:naya_2003@126.com



55 6 30 P A LR TR 5 T 20 R X 5 I O o SO T A Y ) 2297

tives markedly enhanced fermentation quality. The SSZX group recorded the lowest pH value (4.29) , the
highest lactic acid content (39.90 g-kg™ !, and the lowest ammonia nitrogen (AN) content (4. 97 g-kg 1),
without being detected butyric acid. In terms of microbial composition, the CK group was predominantly com-
posed of Enterobacter (40.00%) and Fusarium (20.00%), indicating a risk of spoilage. In contrast, L.actoba-
cillus plantarum was the dominant bacterium in the SSZ and SSZX groups, comprising 75. 00% to 84.00% of
the microbial population. The abundance of Lactobacillus plantarum was significantly negatively correlated with
both pH and NDF, thereby confirming its inhibitory effect on harmful microorganisms. In conclusion, the addi-

tion of Lactobacillus plantarum and cellulase to mulberry leaf silage had the highest quality.
Key words: Silage ; Mulberry leaves;Lactic acid bacteria additives ; Microbial diversity
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Table 1 Characteristics of raw mulberry leaf before silage

2 ER5H5H

2.1 BETMEfHNEFERY JH Ttem WU Morus alba 1.

T DM/ % 37.63
. Z A == e dal N
th 4 1A] R, R BE PSR DM L 1A s
37.63%FW,CP }17.06% DM, EE & 11. 78 % DM, HLAE W EE/( % DM) 11.78
NDF FMIADF & #4851 41. 11 % DM H132. 93% DM, DR T4 NDF/C5DMD 4111
% PR VE T 2T 4k ADF /(% DM) 32.93
NS AN > 0

TR LGP 1. 46/ DM. AT YR WSC /4 DMD 146
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H 2 2 ], DM & & Bk SSW #l SSZW F1 4B 5
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R EXER, NDF&&E 5 ADF S 245 R UK.
CK 4 NDF & & I8 # & T SSZX 41 (P<<0. 05) ;1
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Table 2 Effects of different treatments on nutritional components of silage

Ak B $8 4% Indicators
Treatments  FHFDM/%  HMEFH CP/(%DM)  HIEW EE/(%DM) WKL 4 NDF /(% DM)  BRYETRA L 4 ADF/C% DM
CK 35.524-0.00" 18.49-+0.05" 10.4540.00° 31.1140.02° 26.264-0.02
SSW 34.60+0.00" 18.6540.32° 9.8340.01° 29.31+0.00" 21.64-+0.01
SSZ 30.8640.01" 18.6240.03" 10.9940.00° 28.760.00" 23.924£0.01"
SSX 30.7440.01" 18.55-0.03" 11.62-0.00° 28.904-0.00™ 21.004-0.00"
SSWX 31.45+0.01" 18.664-0.16" 9.8140.00° 27.83+0.02" 22.94+0.02"
SSZX 32.80+£0.01" 18.8140.03" 9.8640.01° 26.3240.01 22.2040.01"

T RPN TR R A R A BAE P=0. 05K b AT 3 22 57, CK g %t BE4L, SSW oy [OBE A BRI 41, SSZ A M SUAT B 41, SSX Ay
2P YE R, SSW Xy [IOBE BRI + 27 4 K2, SSZX O ML W FLAT IR + 2P e R . T IR

Note: Different lowercase letters in the table indicate significant differences between different treatments at the P = 0. 05 level. CK repre-
sents control group, SSW represents pentosaceus group, SSZ represents Lactobacillus plantarum group, SSX represents cellulase group, SSWX
represents pentosaceus + cellulase group, and SSZX represents Lactobacillus plantarum—-cellulase group. The same as below
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Table 3 Effects of different treatments on fermentation quality of silage

Kb H& 45 Indicator
Treatment pH BAARGTHEAN/(g-kg ) FMLA/ (g kg™ ZMAA/(g-kg D WKRPA/(g kg THBA/(g kg D

CK 4.7840.24" 8.5340.14" 32.35+1.21° 15.9941.76" 0.0640.01" 0.0140.00"
SSW 4.5640.03" 5.614£0.11° 36.8940.74" 19.2340.17* 0.0340.01" —

SSZ 4.384-0.03" 5.1340.02" 36.600.70" 18.1541.55* 0.024-0.00" —

SSX 4.544-0.05% 5.1040.05" 37.75+1.64" 19.1641.24° 0.0440.01" —
SSWX 4.6740.10" 5.1340.02" 39.3940.75 19.3440.90* 0.0440.01" —

SSZX 4.294-0.07" 4.9740.03" 39.90+2.10° 19.0040.17* 0.0340.01" —
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Fig. 1 Analysis of microbial a-diversity in mulberry leaf after silage

1 *#3RI8 P<<0. 05, %%k P<<0. 01, ***3/R P<<0. 001

Note: * indicates P<0. 05, ** indicates P<C0. 01, *** indicates P<0. 001
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Fig.4 Species abundance heatmap of mulberry leaf silage at genus level
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Fig.5 Species abundance heat map of mulberry leaf silage at species level
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