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Abstract
The objectives of this research were to evaluate nitrogen utilization efficiency (NUE)
of rice variety cv. Patthumthani 1 on vyield and vyield components by application of 3
legume green manure species namely Sesbania rostrata, Vignia unguiculata and Canavalia
ensiformis as compared to chemical fertilizer. Pot experiments were conducted in
Phatthalung Soil Series using RCBD with 4 replications. A total number of 8 treatments
comprised of application of dry biomass of the 3 legume green manure species at the




calculated rate of 500, 1,000 kg rai’ (total of 6 treatments), recommended chemical fertilizer
(RCF) (using 25 kg rai’ basal fertilizer 16-20-0 and top dressing with 20 kg rai’ chemical
fertilizer 21-0-0) and 0 kg rai’ as control. The results showed that of the 3 legume green
manure species released NH4+-N to the soil higher than application of 500 kg rai’ which
resulted increase in rice vyield significantly difference from RCF whereas application of
legume green manures at the rate of 500 kg rai’ were found non-significantly difference with
RCF. Application of legume green manures at the rate of 1,000 kg rai’ resulted in
increase number of tillers and panicle per hill significantly. Evaluation of NUE was found
that nitrogen recovery efficiency (NRE) of was higher when applied legume green manures at
1,000 kg rai’ than 500 kg rai whereas yield efficiency (YE) and physiology efficiency (PE) of
RCF tended to be in contrary. Nitrogen content in seed and straw was found non-
significantly difference among all treatments but the amount of organic matter in soil after
rice harvest was higher with soil incorporated with legume green manures as compared to
control.

Keyword: legume green manure Nitrogen utilization efficiency Pathumthani1 rice variety Yield
and vyield components.
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Table 1 Effects of legume green manure on rice yield by using different biomass rates

Treatments Grain rice yield (g pot_1) Increase (%)
1. S. rostrata 500 kg dw rai" 15.95" 72.42
2. S.rostrata 1,000 kg dw rai'1 22.21° 140.09
3. V. unguiculata 500 kg dw rai" 16.69" 80.42
4. V. unguiculata 1,000 kg dw rai_1 22.27° 140.74
5. C. ensiformis 500 kg dw rai 15.36" 66.05
6. C. ensiformis 1,000 kg dw rai'1 23.12° 149.93
7. 0 kg dw rai’ 9.25° .
8. recommended chemical fertilizer 15.72" 69.93
F-test >
C.V.(%) 7.30

"In a column, data with the same letters do not differ significantly by LSD, s

Table 2 Effects of legume green manure on rice yield components by using different biomass

rates
No. of No. of No. of % of filled 100 grain
Treatments tillers panicle hiII'1 spikelets grain wt. (9)
panicle”’

1. S. rostrata 500 kg dw rai 10.50 ™" 750" 98.93 77.00 2.64
2. S. rostrata 1,000 kg dw rai 1150 ° 9.00% 102.92 82.04 2.50
3. V. unguiculata 500 kg dw rai" 10.00 ™ 8.00" 103.54 77.77 2.60
4. V.unguiculata 1,000 kg dwrai 1150 9.00" 109.93 80.79 2.52
1
5. C. ensiformis 500 kg dw rai 10.00 ™ 8.00" 101.82 71.38 2.53
6. C.ensiformis 1,000 kg dwrai’  13.90° 11.00° 107.74 79.57 2.48
7. 0 kg dw rai ' 8.13° 7.00° 84.04 76.48 2.65
8. recommended chemical fertilizer 11.00 ° 8.00 ° 102.96 77.81 2.78
F-test * * ns ns ns
C.V. (%) 14.43 17.23 12.80 6.47 13.16

"In a column, data with the same letters do not differ significantly by LSD; s
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Figure 1 Effects of legume green manures on the relationship between rice yield and yield
components by using different biomass rates
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Figure 2 Effects of legume green manure on NH+4-N of soil at different rice growth phase

by using different biomass rates [I = Mean different significantly by LSD, 5 ]
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Table 3 Effects of legume green manures on nitrogen utilization efficiency (Yield efficiency, Nitrogen

recovery efficiency and Physiology efficiency) of rice by using different biomass rates

Treatments Yield Nitrogen Physiology




efficiency recovery efficiency

efficiency

1. S. rostrata 500 kg dw rai'1 17.21 43.67 39.41
2. S. rostrata 1,000 kg dw rai 16.65 47.52 35.07
3. V. unguiculata 500 kg dw rai'1 22.06 47.45 46.50
4. V. unguiculata 1,000 kg dw rai 19.31 51.90 37.20
5. C. ensiformis 500 kg dw rai_1 17.91 43.96 40.73
6. C. ensiformis 1,000 kg dw rai’ 20.33 54.24 37.49
7. 0 kg dw rai ' - - -

8. recommended chemical fertilizer 30.30 51.52 58.82

Table 4 Effects of legume green manure on total N (%) in rice grain and straw, in soil and soil

organic matter (%) by using different biomass rates

Treatment Total N Soil organic
Grain Straw Soil matter
1. S. rostrata 500 kg dw rai" 1.25 0.78 0.09 1.75"
2. S. rostrata 1,000 kg dw rai_1 1.29 0.94 0.09 1.76°
3. V. unguiculata 500 kg dw rai’ 1.26 0.76 0.09 1.76°
4. V. unguiculata 1,000 kg dw rai’ 1.28 0.93 0.09 1.75°
5. C. ensiformis 500 kg dw rai’ 1.24 0.77 0.09 1.73°
6. C. ensiformis 1,000 kg dw rai_1 1.29 0.94 0.09 1.75°
7. 0 kg dw rai ' 1.18 0.68 0.08 1.61°
8. recommended chemical fertilizer 1.22 0.76 0.09 1.74°
F-test ns ns ns >
C.V.(%) 8.17 17.20 3.1 4.90

In a column, data with the same letters do not differ significantly by LSD, s
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