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Abstract: This study investigated the effects of lactic acid bacteria (LAB) and Amomum villosum Lour. stems
and leaves (ASL) on the fermentation quality, nutritional composition, and bacterial diversity of King grass
(Pennisetum purpureumXP. americanum) silage. Four treatments were established: CK (no additives), ASL
(30% ASL addition) , LAB (compound LAB inoculant at 5X 10°CFU-g ' fresh weight) , and ASL-LAB
(30% ASL-+LAB), each with three replicates. Samples were collected and analyzed after 56 days of ensiling.
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Results showed that, compared to CK, the pH and ammonia nitrogen (NH;-N) content were significantly
decreased (P<C0.05) in the ASL, LAB, and ASL-LAB groups, while lactic acid (LA) content significantly
increased (P<C0.05). Dry matter (DM) and crude protein (CP) content in the CK group were significantly
lower than those in the other treatments (P<C0. 05). The relative abundance of Lactiplantibacillus increased by
12.17%, 37.58%, and 57.19% in the ASL, LAB, and ASL-LAB groups, respectively. Conversely, the
relative abundance of Unclassified Enterobacteriaceae decreased by 3.91%, 28.82%, and 30.27% in these
groups. Correlation analysis indicated that Lactiplantibacillus was negatively correlated with Enterobacter,
Unclassified Enterobacteriaceae, and NH;-N (P<Z0.05) , but positively correlated with LA and CP (P<<
0.05). In conclusion, while supplementation with ILAB inoculant or ASL alone improved fermentation quality
and mitigated nutrient loss in King grass silage, the combined application of ASL and [LAB yielded the most
pronounced improvements.
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Table 1 Experimental groups and nutritional composition

o FR LA TR WED ﬂiﬁmﬁﬂf EPVME/%%% ﬁﬁ'mﬁ%%{%ﬁ
Treatment Raw material combination DM/(%FM)  CP/(%DM) featywsc/ #ENDF/ “E ADF/
(%DM) (%DM) (%DM

CK T H100% 16.5840.11  7.9340.39 7.114+0.63  62.2241.11  34.80%1.20

King grass 100%
ASL TEET70% +RM 250 30% 16.70+0.32  7.9940.61 7.864+0.70  64.6842.40  35.6841.32
King grass 70% +ASL30%
LAB T8 100 %% + FLIR B & 1 511 16.69+0.34  7.9440.20 7.2240.32  63.1942.40  35.03+£1.06
King grass 100% -+ LAB inoculant
ASL-LAB FRET0% -+ 250 300 +FLIR W & Bl 16.3740.62  8.02£0.34 7494048  65.9542.99  37.95+2.79

King grass 70% +ASL30% +LAB

T CKUZ X IR, ASL IR BRI 3026 Rb {2541 LAB RV AZ 5 FLRR A 41, ASL-LAB SN 300 B~ EM ME A MEASH. TR
Note: CK stands for control group; ASL stands for 30% Amomum villosum Lour. stems and leaves addition; LAB stands for compound
lactic acid bacteria addition; ASL-LAB stands for ASL+LAB combination. The same as below
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Table 2 Effects of LAB and Amomum villosum Lour. stem-leaf additives on fermentation quality of king grass silage

pos:l pH{E HER L i ] T
Treatment pH value NH,-N/(%DM) LA/C%DM) AA/CY%DM) PA/C%DM) BA/(%DM)
CK 4.504+0.15" 0.21+0.01° 5.88+0.0.27" 2.4040.21 1.88+0.15" 0.0840.01
ASL 3.9140.05" 0.1240.01" 8.06+0.14° 3.124+0.51 1.7540.16" 0.3240.16
LAB 3.8440.05" 0.0940.01° 8.464+0.71% 3.29+0.41 2.2540.14° 0.1640.12
ASL-LAB 3.704+0.10¢ 0.0940.01¢ 9.364+2.25¢ 2.5240.55 2.214+0.30° 0.0940.05

T RS R 308 22 53 .35 (P<<0. 05) . T A

Note: Different letters indicate significant difference at the 0. 05 level. The same as below
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8], ADF & & 7F 34.80%~37.95 % DM Z [0l . &
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NDF,ADF, WSC .47 Ir B A%, (H #2455 2] g & M
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Table 3 Effect of LAB and Amomum villosum Lour. stem-leafl additives on nutritional quality of king grass silage

pisi! T HEA ERGLEREI S REL ] rhb R AT 4 B PE VR U AT 4 ADF/
Treatment DM/(%FM) CP/(%DM) WSC/(%DM) NDF/(%DM) (%DM)

CK 13.9940.15" 6.3340.37" 5.8840.03 61.34+1.97 33.82+1.19

ASL 15.904-0.15" 7.5640.41° 5.9240.63 60.3220.58 34.10%0.39

LAB 15.7240.14" 7.0740.41° 6.1840.14 58.99+1.81 33.82+0.51
ASL-LAB 15.9240.03" 7.6740.19" 5.6740.08 60.50+0.28 34.724+0.57
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EZ2=2 30k

H 28 4 AT AT, A5 A BT R I AR AR ) 7 T R B3k )
1..00, 158 BH I 5 45 S ] DA B me H 45 20 %) 200 o 7 45
. 5 CKAM L, i A &b ¥4 o Chao 146 506 i

TR, Hrh LABZH F1 ASL-LAB 4 % Chao 148 %k
B ERRAR(P<<0.05), [AIRF LAB2Hf1 ASL-LAB 4
1 = 5 FR 4 BRI A R HE 2 5 Chao 148 BUHH
s A3, Hoh , ASL-LAB 2H 4 35 3% 27 45 Bom &
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Table 4 Effect of LAB and Amomum villosum Lour. stem-leaf additives on bacterial alpha-diversity of king grass silage

4 7 Chaol R4k A FR AR AL AR AR KL Pielou_e 45 %k Faith_pd # 4k [oF 303
Treatment Chaol index Simpson index Shannon index Pielou_e index Faith_pd index Coverage
CK 814.79+£81.87* 0.9640.01" 6.4340.12° 0.67+0.01 33.39+£5.15 1.00£0.00
ASL 805.46+101.74* 0.97£0.01° 6.94+0.46" 0.72£0.02 30.60£3.74 1.0040.00
LAB 579.90+83.22" 0.93+0.01° 5.84+0.32% 0.64+0.02 33.18£1.71 1.0040.00
ASL-LAB 569.40483.55" 0.87+0.03° 5.5040.31" 0.60+0.03 33.12+£2.95 1.00£0.00
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Fig.1 Effect of LAB and Amomum villosum Lour.
stem-leaf additives on relative abundance of bacterial phyla

of king grass silage
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Fig.2 Effect of LAB and Amomum villosum Lour. stem-leaf additives on relative abundance of bacterial genera of king grass silage
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Fig. 3 Correlation analysis between bacterial genera and
silage quality
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Note: A-Q, Lactiplantibacillus, Unclassified Enterobacteriaceae,
Pediococcus, Levilactobacillus, FEscherichia-Shigella, Unclassified
Alcaligenaceae, Unclassified Lactobacillaceae, Lacticaseibacillus,
Lachnoclostridium, Enterobacter, NH;-N, pH, LA, PA, DM, CP,
WSC; Red indicates positive correlations, blue indicates negative cor-
relations, with color intensity representing the strength of correlation;

Numbers represent correlation coefficients, and * represent P<0. 05
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