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ABSTRACT

Rice farmers in the Chiang Mai lowlands have increasingly used chemical
fertilizers to sustain their rice yields. Since the financial crisis. in1997, price of
chemical fertilizers has increased and this in turn has affected farmers’ fertilizer
management. The green manure crop, Sesbamia rosfrata, is introduced as an

alternative to chemical fertilizers.

The objectives of this research are to investigate farmers’ fertilizer
management in rice production in the Chiang Mai lowlands, to measure the
agronomic effects and economic benefits of S. rostrata on rice production, and to

measure the nitrogen dynamics in the Sesbania-rice system.

The research activities consisted of four parts: 1. farmer field survey, 2. on-
farm research, 3. on-station study, and 4. laboratory study. The farmer field survey
was conducted at Ban Pa Pai, Pa Pai sub-district, Sansai district to understand
farmers’ rice-based production systems and their fertilizer management in rice. The
on-farm research aimed to assess the effect of S. rostrata on rice yield and its
economic return. The on-station study was conducted at the Multiple Center research

station to measure the agronomic effects of four nutrient management practices (no



input as control, sole sesbania treatment, combined fertilizer of 16-20-0 at 156.2 kg
ha' and urea at 62.5 kg ha™ treatment, and sesbania plus urea at 62.5 kg ha’
treatment) on three groups of lowland rice. The study of nitrogen dynamics in the
sesbania system was also incorporated in one modemn high yielding rice varety,
Chinat. The laboratory experiment was conducted in Soil Microbiology Laboratory,
Faculty of Agriculture, Chiang Mai University to estimate N-mineralization of S.

rostrata in four representative rice soils in the Chiang Mai lowlands.

The field survey revealed that the rice-soybean double cropping was
predominant system in the studied area. The common chemical fertilizers used by
farmers were 16-20-0, and urea, with higher application rate (73kgN ha') in dry
season rice than rainy season rice (50kgN ha™'). Sources of organic fertilizers used by
farmers were animal manure, weed vegetation after dry season fallow, and legume
rotation with soybean and peanut. Farmers had no knowledge about S. rostrata as

green manure crop.

The on-farm with farmer-designed, farmer-managed trials in 1999 showed that
almost 90 percent of farmer cooperators still applied chemical fertilizer in the
sesbania treated plots. With the combined treatments, vield of Klong Luang variety
varied from 3.77 to 6.35 t ha™, yield of KDML 105 variety varied from 3.31 to 4.48
t/ha, and yield of RD 6 variety was 3.47 t ha”'. With the chemical fertilizer treated
plots, yield of KDML 105 variety from 1.76 to 4.69 t ha™, and vyield of RD 6 variety
varied from 2.60 to 4.50 t ha”. When only sesbania was incorporated as green

manure, average yields of KDML 105 and RD 6 varieties were 3.75 and 5.16 t ha™.

The follow-up field survey in 2000 indicated that the average added cost of
incorporating sesbania in rice system was 3,077 Baht ha. The net returns of growing
KDML 105 and RD 6 varieties were 11,922 and 3,533 Baht ha™, respectively. The
2000 season marked the highest price for KDML 105, a high quality non-glutinous
rice variety, with a farm gate price over 28 percent higher than RD 6, a high quality,

glutinous rice variety.
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The on-station study showed that the different nutrient management treatments
did not affect total grain yield or total filled grain yield of groups with glutinous rice
varieties (Group 1) and with non-glutinous quuality rice varieties (Group 2), but did
affect significantly both characters of modern HYVs (Group 3). The sole sesbania
treatment produced overall performance similar to that of the sesbamia plus urea
treatment, with average total grain yield of 5.48 and 5.59 t ha”', respectively, which
were significantly higher than the combined fertilizer treatment (4.79t ha') and the
control (3.96 t ha™).

The result of N dynamics study on Chinat rice variety indicated that
incorporation of seshania had significantly increased dry weight and N uptake of
shoot at 15 days after flowering, about 85 and 107 percent, respectively, over the
control. Addition of urea to the sesbania treatment did not provide beneficial effect as
compared to the sole sesbania treatment. The sesbania treatment provided
significantly higher filled grain yield, about 23 percent, than the control, averaging
4.69 t/ha.

The N lost by runoff and leaching was observed in all treatments, and was the
main process of N loss as compared to others. The mineralized N from decomposition
process of S. rosfrata in submerged soils depended on soil types, and there were about
29-42 percent of the total N released from S§. rostrata within 14 days after

incorporation.

Both on-station and on-farm studies provide supporting evidence of beneficial
effects of S. rostrata on lowland ricelyield. The differential response of rice varieties
to nutrient management practices should allow farmers to come up with different
nutrient management strategies. Immediate rice transplanting would capitalize the

early release of N from 8. rostrata.
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