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Effects of Cellulose Decomposition Microbes on Rice Straw Decomposition and Growth of Rice

TANG Hai-tao, LI Ming-de, ZHANG Yi-yang, TANG Rui, YU Chong-xiang, HE Ying-hao, GUO Zhi-qgiang

(Institute of Soil and Fertilizer, Hunan Academy of Agricultural sciences, Changsha 410125, China )

Abstract: Based on organic resource waste and pollution of environment resulting from the superfluous rice straw, we have screened
some favorable cellulose decomposition microbes from paddy soil and residua of firedamp pool in order to enhance decay of rice straw
returned into paddy field. The effects of favorable cellulose decomposition microbe consortia on decaying rates of rice straw were
tested under indoor simulation, ferment and field trials conditions. The results showed that environment conditions were very im-
portant in decomposition of rice straw. Proper moisture, better ventilate and higher fertility of soil were propitious to decomposition of
rice straw. Addition of favorable cellulose decomposition microbe consortia enabled rapid decomposition of rice straw under three
conditions and decomposition rate of rice straw with mix inoculation of different microbes was higher than that with inoculation of
single microbe. We have selected better microbes combined and tested its effects on decomposition of rice straw, the results showed
that compared with the comparison simulated paddy field natural condition, addition of microbes increased the decomposition rate of
rice straw by 12. 6% ~22. 8% in 30 — day simulation trial and 42. 7% ~59.9% in 30 — day ferment trial, compared with each
control treatment, while addition of microbe consortia increased the sixty — day decomposition rate of rice straw by 3. 5% with rice
straw returned in soil and 10. 7% with rice straw returned on soil surface in field trial. Our test indicated that the combined appli-
cation of rice straw and favorable cellulose decomposition microbe consortia in paddy field can prevent rice plant from bad influence
of toxicants resulting from rice straw decomposition, accelerate growth of rice, increase rice yield mainly due to improving rice e-
conomic properties, namely increasing rice fertility, 1000 — grain weight and grains/ear in continual two — year field trial . The
combined application of rice straw and favorable cellulose decomposition microbe consortia in paddy field can save labour and energy,

increase agriculture production efficiency, as well as enable rapid decay of rice straw in paddy field and quicker nutrient release,

reduce fertilizer cost and environment pollution, that is a simple, applied agriculture produce measure and has very wide popularizing
and using foreground.
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Table 1 Effects of the soil conditions on rice straw decomposition

(30 days)

Jib TH /g KE/g RER/% FH g

NEAEH 38 FARDMEE 8 3.9 34
K 5 5 8 4.51 39.3 5.3 15.6
M1 5 5T 8 5.53 48.3 14.3 42.1

JEFEH 3 AE R 8 3.1 27.1
K 5 8 3.61 31.5 4.4 16.2
TR i 8 4.43 38.7 11.6 42.8
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Table 2 Effects of combination among strains on

rice straw decomposition (30 days)

b B TH/g RE/g RER/% ZH HE
AR 8 3.86 48.3
Befb A 8 4.35 54. 4 6.1 12.6
Rl B 8 4.52 56.5 8.2 17.0
A +B 8 4.74 59.3 1.0 22.8
KA RN 8 0.27 3.4
K HeFp A 8 4.26 53.3 49.9
KR B 8 4.38 54.8 51.4
KR A+B 8 4.61 57.6 54.2
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Table 3 Effects of different strains on rice straw decomposition

(30 days)
Ab PR THE/g KE/g KRER/% F{H HIE
BEADURE HH A b 5 2.27 45. 4
VAV B R &R 5 2.39 47.8 2.4 5.3
IS R R SR 5 3.24 64.8 19. 4
WA KBRS 3.63 72.6 27.2 59.9
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Table 4 Indoor effect of the biology reagent on rice straw

decomposition (30 days)
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HHF 15 5 1.24 75.2 27.6 58.0
HHF 2 5 5 1.55 69.0 21.4 45.0
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Figure 1 Dynamic change of rice tiller

(the results from the test in 2002)
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Figure 2 Dynamic change of rice height

(the results from the test in 2002)
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Table 5 Economic character of rice (the results from the test in 2003)
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Figure 3 Dynamic change of percentage of the lost rice straw weight
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