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ACTIVITIES AND DIVERSITY IN SOIL BETWEEN CONVENTIONAL
AND THE NOVEL RICE CULTIVATION: SRI. THESIS ADVISOR:

ASSOC. PROF. NEUNG TEAUMROONG, DR.RER.NAT. 107 PP.

RICE/BACTERIAL ACTIVITIES/ BACTERIAL DIVERSITY/SRI

The system of rice intensification (SRI) has been reported to increase yield up
to 5-10 t ha™ when compared with practices used in conventional rice cultivation.
Changes in root length, distribution, and mineral cycling leading to increased crop
nutrient uptake, have been suggested as mechanisms responsible for these dramatic
yield increases under SRI. This study was focused on the practices of intermittent
irrigation during the vegetative growth phase and compost application to investigate
the effects of rice cultivation systems on microbial processes and bacterial community
structure. Sun Patong-1 was grown in the Multiple Cropping Center (MCC) Chiang
Mai University, Thailand, in 2003 during the dry season (February - June). The
conventional system of constantly flooded soil management was compared to the
intermittent wetting and draining during vegetative growth used in the SRI system.
Soils in both systems were amended with compost (12.5 ton ha™) or left unamended.
Rice yields in the conventional systems (5.92 and 5.47 t ha™) were significantly
greater than those obtained from the SRI systems (3.76 and 3.58 t ha™), with and
without compost, respectively. Root knot nematodes were found colonizing roots
during the intermittent irrigation in the vegetative growth phase and could be a factor
in the low yields obtained under SRI. Soils were sampled 5 times across the growing

season at two depths (0-10 and 10-20 cm). Potentially mineralizable N differed
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significantly between soil depths, but not between rice cultivation systems.
Nitrification rate was significantly higher in the SRI system, with and without
compost addition, but higher nitrate (NO3™ -N) availability did not lead to increased
yield or soil denitrification potential. No differences in rates of nitrogen fixation were
found between either the cultivation systems or soil depths. In order to analyze the
bacterial community structure, the terminal restriction fragment length polymorphism
(T-RFLP) analyses of 16S rRNA genes (rDNAs) were employed. Generally, the
communities shifted from February to April, then groups formed stayed together until
the end of the cropping season. Moreover, the shifts also revealed in both cultivation
systems on both levels. Denaturing gradient gel electrophoresis (DGGE) of PCR
amplicons of the ammonia monoxygenase gene (amoA) from both soil depths
revealed the relationships in the range of 15-100% and 20-100% similarity in
conventional rice cultivation system and SRI practice, respectively. The amoA
amplicons generated from soil DNA were cloned and sequenced. A phylogenetic tree
showed that the Nitrosospira-like sequences were found within the SRI practice with
compost application, whereas the Nitrosomonas-like sequence was found in the
conventional rice cultivation system where compost was applied. The majority of
retrieved sequences from all four treatments were closely related to uncultured
ammonia oxidizing bacteria (AOB). In conclusion, the differences in microbial

communities were influenced by different cultivation systems.
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