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Characteristics of Degradation of Lignocellulose and Microbial Community
Diversity during Fermentation of Wolfberry Branches Substrate

FENG Haiping' YANG Dongyan' BAI Shenghu® XIE Hua' LIU Xiaomei’ PEI Hongxia'
(1. Institute of Germplasm Resources, Ningxia Academy of Agriculture and Forestry Science, Yinchuan 750002, China
2. Guyuan Yuanzhou District Agriculiural Technology Promotion Center, Guyuan 756000, China)

Abstract; The Chinese wolfberry branch, normally as agricultural wastes, is one of the most important
renewable and reuseable resources of plant fibers in Ningxia. To improve the efficiency of wolfberry
branch utilization, the characteristics of lignocellulose degradation, microbial community metabolism and
diversity were studied during the fermentation of wolfberry branches substrate. By design of orthogonal
experiment,, wolfberry powder branches and sophora alopecuroides stem powder mixed in ratio of 4: 1 were
used to study the influence of fermentative factors on microbial community structure and diversity during
the fermentation by Biolog — ECO system. The results showed that at the end of the fermentation, the
degradation rates of cellulose, hemicellulose and lignin were stayed above 15% , 19% and 10%
respectively. The treatment, which added oil cake and inoculated with coarse cellulose degrading
bacteria, got the higher degradation rates of lignocellulose at temperature of 60°C , moisture content of
60% , and the degradation rates of cellulose, hemicellulose and lignin were 18.12% ~ 19.22% ,
23.55% ~25.21% and 13.87% ~14.24% , respectively, which were increased significantly than those
of the other treatments; microbial activity and diversity during high temperature period were increased.
Average well color development of microbes were 1.019, 1.062, 0.943 and 1.117, and Shannon —
Wiener index, Simpson index and richness index of microbes were 2.321 ~2.365, 0.930 ~0.941 and
18.78 ~ 20. 33, respectively. The ability to metabolize microorganism on part of carbon source was
improved, which resulted in promoting degradation of organic matter.
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Tab.1 Basic properties of materials
BA B pEgi H L%
YRl pH{Y FihbH/ iR lk/ AR/ FRdEbth/
(g-kg™) (g-kg™) (gkg™) (gkg™')

M kE 68 6. 81 10. 04 0.78 3.01 567. 41
X 2 8.62  24.22 8. 68 11. 80 126. 56
T f 55.11 19.25 14. 86 261. 66

1.2 5%t
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Tab.2 Orthogonal design of L, (3*) for wolfberry branches

substrate fermentation experiment

TS RE/C SRR/ AR PR
1 70 60 Ha A %% I T 7 &S
2 70 50 HHLLT 4t K fiff 71 X3
3 70 40 HEAE K T 1 711 Wk
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6 60 40 AR K T T 7 X3
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Tab.3 Effects of different factors on cellulose content of wolfberry branche substrate in fermentation

- FURT SR % T4 R A U R SR % PR AREE TR % NES

KRR KR Ve /%  REEW KR VEfpR/%  REEW KR Vit i A2/ %
70°C 44.38  36.72£0.22*" 17.26 +0.12* 21.66 16.63 £0.14" 23.22+0.11" 21.42 18.87 £0.15** 11.90 =0. 16"
TR 60°C 44.38  36.34£0.33" 18.12£0.06° 21.66 16.20 £0.06" 25.21 +0.12* 21.42 18.45+0.12" 13.87 0. 11"
50C 44.38  37.56 £0.23" 15.37 £0.07" 21.66 17.35%0.27* 19.90 +0.12¢ 21.42 19.02 £0.08" 11.20 £0. 13"
60% 44.38  35.85+0.21° 19.22+0.11* 21.66 16.20 £0.08" 25.21 £0.16* 21.42 18.38 +0.15" 14.19 +0. 18"
FkR 50% 44.38 36,75 £0.20" 17.19 £0.07" 21.66 16.73 £0.28" 22.76 £0.15" 21.42 18.85+0.19 * 12.00 0. 11"
40% 44.38  37.68 £0.37" 15.10 £0.09° 21.66 17.29 £0.16* 20.18 £0.20° 21.42  19.09 £0.08" 10.88 0. 16°
MR EBERF 44.38 36.21 £0.28" 18.41 £0.13* 21.66 16.65+0.11" 23.13£0.18* 21.42 18.51 £0.12" 13.59 £0.20"
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i3 44.38 37.50 £0.09* 15.50 £0.19" 21.66 17.30 £0.09* 19.67 £0.10" 21.42 18.73+0.12 * 12.56 +0. 15"
ALK % 44.38  36.24 £0.09" 18.34 £0.14* 21.66 16.64 £0.09" 23.18 +0.21* 21.42 18.45+0.13 " 13.87 £0.24"
b 44.38  36.17£0.08" 18.50£0.11° 21.66 16.550.11" 23.59£0.18* 21.42 18.37 £0.14" 14.24 +0. 16"
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Fig. 1 Average well color development variations of wolfberry substrate by microorganism
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Tab.4 Index analysis of microbial community diversity for different wolfberry branches substrates

b 3 AR EL 34 s 45 B FE R
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Fig.2  Utilization of wolfberry substrate microorganism on carbon sources of the six group during high temperature period
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