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A preliminary study on the fermentation of pine bark as growing media

CHAI Yan-fang, TANG Jiu-yang, WANG Si-qing

(College of Landscape Architecture ,Beijing Forestry University . Beijing 100083, China)

Abstract: [Objective] The research was carried out to explore the best conditions for pine bark fer-
mentation. [Method) 9 (M1—MJ9) fermentation programs using fresh pine bark as test matrix and carbam-
ide as nitrogen source were conducted with EM bacterial and wood vinegar. The fermentation test without
EM bacterial and wood vinegar was used as CK. The changes of fermentation temperature, physical and
chemical properties,lignocellulose and tannin contents were analyzed. [Result] Compared with CK, temper-
atures of M5 (C/N 30,500-time EM bacterial and 500-time wood vinegar) ,M6 (C/N 70,500-time EM bac-
terial and 500-time wood vinegar) and M2 (C/N 30 and 500-time EM bacterial) were much higher and the
duration was longer. The physical and chemical properties were improved while tannin and wood cellulose
contents were significantly decreased. [ Conclusion] EM bacterial played a key role in the fermentation
process and wood vinegar accelerated the fermentation process and improve the quality. The initial C/N of
pine bark had the second most important effects in the range of 30 to 70. M5, M6 and M2 were obtained
good fermentation programs.
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Tablel Design of fermentation experiments of pine bark

TS C it L & C/ i

4h 8 EM 7 4k C/N U iRl b3 EM 57 Bt C/N AT

. Initial C/N Wood EM Initial Wood

Treatment EM bacteria . . Treatment . . . .

ratio vinegar bacteria C/N ratio vinegar
CK 0 132 0 M5 500 30 500
M1 500 132 0 M6 500 70 500
M2 500 30 0 M7 0 132 500
M3 500 70 0 M8 0 30 500
M4 500 132 500 M9 0 70 500

TE:R 1T 500740% 1 L EM Bl 1 L RESBX R 500 L AR AR R B

Note:“500” means 1 L. EM bacteria or 1 L. wood vinegar is added to 500 L pine bark.
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Fig.1 Temperature changes in different pine bark

treatments during fermentation process
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Table 2 Physical properties of pine bark after fermentation

Ak 2 AT/ (g » em™®) WARALE/ % FeK LB/ %6 HALBRRE/ K
Treatment Bulk density Total porosity Container capacity Air-filled porosity  Ratio of gas and water
CK 0.19 e 58.6 f 23.6 e 82.2 ¢ 2.48 e
M1 0.28 ¢ 48.3d 31.8 ¢ 80.1b 1.52 ¢
M2 0. 34 ab 39.8 a 38.9 a 78.7 a 1.02 a
M3 0.31b 44.5 ¢ 35.1b 79.6 ab 1.27 b
M4 0. 30 be 47.9 d 32.4 ¢ 80.3 b 1.48 ¢
M5 0.36 a 38.9 a 40.6 a 79.5 ab 0.99 a
M6 0.33 ab 41.2 ab 37.4 ab 78.6 a 1.10 a
M7 0.25d 53.3 e 26.7 d 80.0 b 2.00d
M8 0.27 ¢ 53.1e 27.0d 80.1b 1.97d
M9 0.26 cd 52.6 e 26.4 d 79.0 ab 1.99d

T - R AR R bR AN R /NG Bk 22 53 35 (P<0. 05) . TR,

Note: Different lowercase letters with columns of data represent significant defference (P<C0.05). The same below.
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Table 3 Chemical properties of pine bark after fermentation

b 3 EC/ CEC/ Qb EC/ CEC/
Treatment pH (mS+cm 1) (mmol * hg™ 1) Treatment pH (mS =+ cm ) (mmol « hg 1)
CK 5.2 a 0.68 d 0.46 e M5 6.8 ¢ 0.98 ab 0.89 a
M1 5.9b 0.76 cd 0.71 be M6 6.7 ¢ 0.94 b 0.84 a
M2 6.2 be 1.09 a 0.87 a M7 5.0 a 0.71d 0.53d
M3 6.2 be 0.87 ¢ 0.77 b M8 5.8Db 1.13 a 0.68 ¢
M4 6.5 ¢ 0.88 ¢ 0.74 b M9 5.5 ab 0.94 b 0.64 ¢
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Different lowercase letters represent significant

difference at the P<<0. 05 level. The same for figure 3
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Table 4 Lignocellulose contents of pine bark after fermentation g/kg
W TR AR KR 3 Z R FHE
Treatment Cellulose Hemicelluloses Lignin Treatment Cellulose Hemicelluloses Lignin
CK 108 d 186 d 457 { M5 73 a 164 a 373 a
M1 96 ¢ 178 b 426 d M6 85 b 167 a 399 b
M2 84 b 168 ab 396 b M7 105 cd 183 cd 451 f
M3 87 b 175 b 402 b M8 98 ¢ 178 b 428 d
M4 88 b 179 be 415 ¢ M9 102 cd 181 ¢ 439 e

B B Y AR TR (AP YE R 4R S B 486,183,205 g/kg.

Note: The lignin, cellulose and hemicellulose contents of fresh bark are 486,183 and 205 g/kg,respectively.
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