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Effects of Ratios of Homo-/Hetero-lactic Acid Bacteria on
Silage Quality of Whole Plant Corn

YANG Shuangshuang', LI Yanfei', DUAN Xinhui', MA Xiangli'?,
REN Jian', SHAN Guilian'?, CHU Xiaohui'

(1. Faculty of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China;
2. Yunnan Institute of Plateau Characteristic Agricultural Industry, Kunming 650201, China)

Abstract: [ Purpose] To screen out the types and amount of lactic acid bacteria suitable for whole
plant corn silage, promoting the industrial development of corn silage. [ Methods ] Using whole
plant corn at wax maturity as raw material, the treatments of natural fermentation (CK), addition of
Lactobacillus plantarum (Z), addition of L. buchneri (B), and addition of L. plantarum to L. buchneri
in mass ratios of 1 © 1 (Z;B;), 5 1(ZsB;), and 1 I 5 (Z,B5) were set up to carry out the study of the
effect of the ratios of homo/hetero types of Lactobacillus on the microbial counts, fermentation qual-
ity and aerobic stability. [ Results ] Compared with CK, the addition of L. buchneri and L. plantar-
um alone or in mixture could increase the number of lactic acid bacteria in silage corn, reduce its pH

value, increase the content of organic acid, reduce the number of yeast, effectively inhibit the breed-
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ing of aerobic bacteria, and improve the aerobic stability of whole plant corn silage. The evaluation

result of fuzzy mathematics membership function method showed that the quality order of different
treatments of silage corn was: B= Z,Bs>Z>ZsB,>CK>Z,B,. [ Conclusion] The addition of L. buch-

neri or L. plantarum alone as well as L. plantarum and L. buchneri mixed at a mass ratio of 1 I 5 can

effectively improve the quality of silage corn.

Keywords: whole plant corn; lactic acid bacteria; fermentation quality; number of microorganisms;

aerobic stability
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Tab. 1 Effects of different ratios of lactic acid bacteria
additives on the number of microorganisms
in the whole corn silage CFU/g

pisiil LR L4 AN T [EaN3) A
treatments lactic acid bacteria aerobic bacteria yeast mould
CK 6.99+0.05 b 5.3240.31 a 2.494+0.12a ND
V4 7.48+0.00 a 5.12+0.03 b 2.30+£0.22a ND
B 7.40+0.56 a 4.81+0.32d ND ND
Z,B, 7.440.01 a 4.90+0.19 cd ND ND
ZsB,; 7.30+£0.12 a 4.91+0.14 cd ND ND
Z,B; 7.27+0.12 a 4.83+0.17d ND ND

e CK. HARKEE, Z. B ILAFE, B BSnAm IG5l
FFRL ZiBy mymguens © maars=1 0 VI ZsBy mygps i ©
Mg pra= 5 - VI ZiBs. myppy s mmaupr=1 * ST W51
HARAFNG P REOR 2257 B3 (P<0.05); ND. REfl#l; FF.
Note: CK. natural fermentation, Z. the addition of Lactobacillus
plantarum alone, B. the addition of L. buchneri alone, Z,B,. the addition
of L. plantarum and L. buchneri at a mass ratio of 1 : 1, ZsB,. the addition
of L. plantarum and L. buchneri at a mass ratio of 5 . 1, Z,Bs. the addition
of L. plantarum and L. buchneri at a mass ratio of 1 : 5; different
lowercase letters in the same column indicate significant differences
(P<0.05); ND. not detected; the same as below.

2.2 IR ECFURR IR 4 kTR I R
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Tab. 2 Effects of different ratios of lactic acid bacteria additives on the fermentation quality of whole plant corn silage

heat FLR/(gkg ) LH/(gkg ") WiR/(g'kg ") TR(gkg ) AR (gke) pH{i
treatments lactic acid acetic acid propionic acid butyric acid NH;3-N pH value

CK 22.99+0.34 ab 21.36+0.16 be ND ND 1.46+0.05 b 3.75+0.00 a
Z 22.7140.64 ab 20.38+0.08 ¢ ND ND 1.66+0.05 ab 3.54+0.01 b
B 19.24+1.09 ¢ 28.63+0.62 a ND ND 1.51+0.14 b 3.5540.02 b
Z,B, 18.80+1.33 ¢ 27.07+0.47 a ND ND 1.94+0.09 a 3.56+0.01 b
ZsB, 20.7140.18 be 22.82+1.17b ND ND 1.64+0.13 ab 3.57+0.00 b
Z,B; 23.30+0.49 a 27.77£0.31 a ND ND 1.56+0.00 b 3.77+0.01 a

*3 TRECLRIZLERE X AR E R B IR FE IR T I

Tab. 3 Effects of different ratios of lactic acid bacteria additives on the nutrient composition of whole plant corn silage

il TH5 HEA AIVEPERR KA &) TR AT 4 PRV Ve 2T 2 FELI I

treatments dry matter crude protein water soluble carbohydrates neutral detergent fiber acid detergent fiber crude fat
CK 27.09+3.39 a 7.03+0.05 b 1.29+0.12 a 54.79+5.42d 28.63+0.38 ¢ 2.20+0.11 be
4 26.36+0.25 ab 7.29+0.22 a 1.0140.06 cd 58.08+1.06 b 29.73+0.37 b 2.49+0.02 ab
B 25.2640.09 ¢ 6.86+0.08 cd 1.17+0.17 ¢ 51.66+0.16 ¢ 32.87+0.02 a 2.57+0.09 a
Z,B, 26.224+0.21 b 6.90+0.14 ¢ 0.96+0.06 d 59.01+4.99 a 30.53+0.05 b 1.88+0.05d
ZsB, 27.42+0.35 a 7.29+0.40 a 1.22+0.01 b 57.74+439 ¢ 29.80+0.45 b 2.04+0.10 cd
Z,Bs 25.86+0.26 be 6.74+0.28 d 1.25+0.10 ab 54.97+0.00 d 32.67+0.10 a 2.3240.14 abc

Ee MEA. EEBOKAE Y DR B DRV LT Yl KU & i o TR 4 B

Note: The content of crude protein, water soluble carbohydrates, neutral detergent fiber, acid detergent fiber and crude fat are the percentage in dry matter.
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Different lowercase letters indicate significant differences (P<0.05).
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