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The Effect of Anaerobic Fermentation Treatment of Rice or
Wheat bran on the Physical and Chemical Property of
Plastic Film House Soil

Hong-Lim Kim’, Bo-Kyun Sohn', Kang-Ho Jung® and Yong-Ku Kang

Horicultural Soil Management Team, National Horticultural Research Institute, RDA, Suwon 441-440, Korea
'Division applied life and Environmental Sciences, Sunchon National University, Sunchon 540-742, Korea
*Soil Management Division, National Institute of Agricultural Science and Technology, RDA, Suwon 441-857, Korea

This study was done to assess the physical and chemical properties after anaerobic fermentation treatment
which use rice bran or wheat bran in plastic film house soil. The results which investigates the change of
soil physical property after treatment 150 days showed a dramatic dlfference The physical properties of
control soil were the bulk density 1.46 Mg m™ hardness 2.30 Kg em”, hydraulic conductivity 4.8 cm hr',
water stable aggregate(>0.5mm) 6.7%. Of the soil which treatment the rice bran in comparison to control
soil, bulk density and hardness was diminished 12% and 58%, respectively. hydraulic conductivity and
water stable aggregate(>0.5mm) were increased 4.5 and 5.2 fold, respectively. And, in the soil which
treatment the wheat bran, bulk density and hardness was diminished 14% and 67%, respectively.
Hydraulic conductivity and water stable aggregate(>0.5mm) were increased 6.3 and 6.5 fold, respectively.
NO:-N contents of the soil which treated the rice bran or wheat bran after treatment 20 days were
diminished 98% in comparison to control soil. The decrease of NOs-N contents in the soil was investigated
with the fact that it is caused by increase of the soil-microbial biomass. EC of the soil which treated the rice
bran were 1.48 dS m™ which was diminished 58% in comparison to control soil. That of soil which treated
the wheat bran was increased 3.65 dS m™ in the early stage because of acetic and butyric acid. But it was
reduced as under 2.0dS m™ after treatment 30 days. As the conclusion the anaerobic fermentation
treatment with rice or wheat bran was effective to the improvement of soil physical and salt accumulation
of the plastic film house soil.

Key words : Plastic film house soil, Physical and chemical property, Anaerobic fermentation, Wheat bran, Rice
bran.
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Table 1. Chemical propertiesof rice bran and wheat bran.
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Table. 2. Soil physical properties affected by anaer obic fermentation of rice and wheat bran in the sail.

Hydrauli Water stabl
Bulk density Hardness yeraic & Senie
conductivity aggregate(>0.5mm
Mg ni® kg cmi® cmhr! %
Control 146 az 230a 480c 6.70c
Ricebran 129b 0.97b 216b 35.1b
Whest bran 125b 0.76 b 300a 438a

" The valuesfollowed by the same letter are not significantly different(p<0.05) by Duncan's multiple range test.
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Fig. 1. Thedistribution in water stable aggr egates as affected
by anaer obic fermentation of riceand wheat bran.
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Table 3. Chemical properties affected by anaerobic fermentation of riceand wheat bran at different soil depth after treatment 20

days.

Depth Tredt H oM EC NOsN  AV.P:Os Ex.cation ; 5
ment' p a V. K Ca Mg Ace Buty

(cm) (L:5) g kg’l dsm' mg kgr1 mg kg1 --------- cmol kg’1 ______________ mM -----
Control 6.83 238 353 2259 683 034 416 1.25 0.00 0.00
0-15 RB 7.38 46.8 148 495 647 021 337 156 803 318
W.Bn 6.55 490 360 542 443 027 450 1.20 312 250
Control 6.99 178 2.20 104.8 500 0.25 376 1.10 0.00 0.00
15-30 RB 758 408 133 6.63 626 0.89 324 150 242 0.83
W.B 6.34 389 349 585 436 0.60 436 111 282 244
Control 7.05 141 1.82 55.8 259 0.19 328 0.89 0.00 0.00
3045 RB 714 130 153 554 294 0.79 313 1.10 048 0.18
W.B 7.28 126 0.86 6.62 220 0.60 225 067 257 321

" Control : Non-treatment, R.B : Rice bran, W.B : Wheat bran
¥ Ace: Acetic acid,
$ Buty: Butyric acid
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Fig. 2. The changesin EC affected by anaer obic fermentation
of riceand wheat bran in the surface soil.

Table4. Correation coefficients among soil chemical properties.

oM EC NHs-N NOs-N Av.P.Os K Ca Mg Acglc Bun.m ¢
acid acid

pH -0.18 -0.89** -0.52 -0.17 0.10 0.29 -0.78* 022 -0.92%* -0.94**
oM 0.38 0.82** -0.31 0.61 -0.08 0.55 0.74* 0.56 0.51

EC 048 0.42 0.32 -0.33 0.94** 0.14 0.97%* 0.96**

NH4+-N -0.48 0.13 -0.14 054 0.27 0.93** 0.90**
NOs-N 0.42 -0.37 0.32 0.01 -0.29 -0.24
Av.P.Os -0.12 0.47 0.87** 0.04 -0.02
K -0.34 0.03 -0.48 -043

Ca 0.38 0.88** 0.86**
Mg 0.04 0.10

Aceticacid 0.99**

* : Significant at PEQ.05, ** : Significant at PE0.01
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Fig. 3. Soil NOs-N content in vitro as affected by wheat bran in
serilized condition.

T NSSW : non sterilized soil and wheat bran
* SSW : sterilized soil and whest bran
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