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Mungbean as Green Manure for Growth

and Yield of Subsequent Japonica Rice
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Somkiat Wattakawigran]/, Chalermpone Sampet] and Suchart Jirapornchareonj/

Abstract: An experiment on the use of mungbean (Vigna radiata) as green manure for subsequent japonica rice yield
was conducted at the Faculty of Agriculture, Chiang Mai University during May — December 1997. The experimental
design was a split plot with four replications. Two soil managements, semidry and flooded conditions, after green
manure incorporation used as main plot and the incorporation at flowering and maturity with and without pod removal
used as sub plot including control plots (weeds fallow) which receiving 0, 6.0 and 12.0 kgN/rai as urea. Two third of the
N fertilizer was applied at the time of transplanting and the rest was applied at the panicle initiation stage. All
experimental plots were puddled for rice transplanting 2 weeks after green manure incorporation

The biomass (the above ground dry matter) production at flowering of green manure was 301 kg/rai with its N
accumulation of 8.0 kg. At maturity, the total biomass and N accumulation were 801 kg/rai (with pod 326 kg.) and 18.1
kg/rai respectively. The N retained in the pods was 12.1 kg/rai. The biomass of weeds of the control plot (weed fallow)
was 118 kg/rai with its N 1.6 kg. The incorporation of green manure under both semidry and flooded conditions
significantly increased growth (dvy matter accumulation and tillering) and grain yield. The higher yields were observed

from the flooded condition than the semidry treatments. The yields obtained from the flooded conditions were 36-67%,
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v Upland Rice and Temperate Cereal Research Station, Pang mapha, Rice Research Institute, Bangkok, Thailand.
# Department of Agronomy , Faculty of Agriculture, Chiang Ma1 University, Chiang Mai 50200, Thailand.

i Department of Soil science and Conservation , Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

142



msldnudeniluilleiivannfidem sy iviauaznanaavesdinndedih

(depending on the incorporating practices) greater than the control plot (279 kg/rai) compared with 1-10% observed from
the semidry condition. The highest yield 469 kg/rai was obtained from the treatment of incorporating green manure at
maturity with pods. The other two treatments, incorporation at flowering and maturity with pod removal, under flooded
condition, gave grain yields 425 and 385 kg/rai respectively. This recorded yield (469 kg/rai) was equivalent to the yield of
the 6 kg N treatment and the highest yield 650 kg/rai was obtained from the 13.0 kgN/rai application.
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Table 1 The above ground biomass, N accumulating and C/N ratio of mungbean and weeds prior

to incorporated into the soil as green manure,

Incorporation Above ground Derived from
Total N C/N Ratio
Managements Biomass N,-fixation
kg/rai:
Mungbean
- At flowering 301 8.0 4.3 152:1
- At maturity with pods 810 21.3 13.5 18.4:1
- At maturity without pods 490 9.2% - 225:1
Weeds fallow 118 1.6 0 366:1

* N retained in pods =21.3 - 9.2 = 12.1 kg N/rai.
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Table 2 The effect of green manure managements and incorporation conditions on dry matter

and tillering (at heading stage) of the subsequent japonica rice.

Incorporation Incorporation conditions
Mean
managements Flooded Semidry
Dry matter (kg/rai)
Mungbean
- At flowering 625 503 564
- At maturity with pods 668 534 601
- At maturity without pods 559 494 527
Weeds fallow
- Plus 0 kg N/rai 446 442 | 444
- Plus 6 kg N/rai 757 715 736
- Plus 12 kg N/rai 940 975 958
No. of tillers/imn’
Mung bean
- At flowering 290 213 252
- At maturity with pods 291 216 254
- At maturity without pods 263 208 236
Weeds fallow
- Plus 0 kg N/rai 201 202 202
- Plus 6 kg N/rai 208 293 295
- Plus 12 kg N/rai 336 343 340
Lsd (0.05) Dry matter Tillering
Incorporation conditons ns ns
Incorporation managements 4.0 7.7
Interaction ns 57
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Table 3 N uptake (kg/rai ) of the subsequent japonica rice at heading and harvesting stages

following the incorporation of green manure.

Incorporation Incorporation conditions
Mean
managements Flooded Semidry
Heading stage
Mung bean
- At flowering 4.4 3.7 4.05
- At maturity with pods 4.9 4.0 4.45
- At maturity without pods 4.2 3.6 3.90
Weeds fallow
- Plus 0 kg N/rai 31 31 3.10
- Plus 6 kg N/rai 5.6 5.5 3.10
~ Plus 12 kg N/rai 7.2 7.3 7.25
4.90 4.53
Harvesting stage
Mung bean 9.7 4.5 7.10
- At flowering 10.6 7.7 9.15
- At maturity with pods 8.9 7.0 7.95
- At maturity without pods
Weeds fallow
~ Plus 0 kg N/rai 6.5 6.6 6.55
- Plus 6 kg N/rai 11.5 114 11.45
- Plus 12 kg N/rai 14.9 15.1 15.00
10.35 8.72
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Table 4 The effects of green manure and N fertilizer managements on the subsequent

japonica rice grain yields .

Incorporation Incorporation conditions
Mean
Managements Flocded Semidry '
Grain dry weight (kg/rai)

Mung bean

- At flowering 425 303 365
- At maturity with pods 469 307 388
- At maturity without pods 383 282 332
Weeds fallow

- Plus 0 kg N/rai 280 279 279
- Plus 6 kg N/rai 497 486 491
- Plus 12 kg N/rai 650 662 656

Mean 451 387

Lsd (0.05)
Incorporation conditons
* Incorporation managements

Interaction

ns
64.32
105.92
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Table S The effects of green manure and N fertilizer managements on the yield components

of the subsequent japonica rice.

Incorporation Incorporation conditions
Mean
managements Flooded Semidry
Mungbean No. of panicles/mz
- At flowering 299 228 264
- At maturity with pods 308 227 268
- At maturity without pods 274 222 248
Weeds fallow
- plus 0 kg N/rai 221 219 220
- plus 6.0 kg N/rai 319 310 315
- plus 12.0 kg N/rai 360 367 364
Mungbean No. of seeds/panicle
- At flowering 315 30.2 30.8
- At maturity with pods 32.8 29.9 31.4
- At maturity without pods 29.7 28.8 29.3
Weeds fallow
- Plus 0 kg N/rai 28.2 27.9 28.1
- Plus 6.0 kg N/rai 34.3 34.1 34.2
- Plus 12.0 kg N/rai 39.9 40.4 40.2
Mungbean 1,000 seeds wt. (g)
- At flowering 28.6 27.4 28.0
- At aturity with pods 28.8 28.6 28.7
- At maturity without pods 29.2 28.1 28.6
Weeds fallow
- Plus 0 kg N/rai 279 28.3 28.1
- Plus 6.5 kg N/rai 28.6 28.7 28.7
- Plus 12.0 kg N/rai 28.3 29.8 28.1
Lsd (0.05) No. of panicles No. of seeds 1,000 seeds wi.
Incorporation conditions ns 0.8 ns
Iﬁcorporation management 33 4.0 ns
Interaction 62 ns ns
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