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ABSTRACT

Research and development on mungbean production technologies after paddy rice conditions project
was conducted during 2019-2021. The objectives of the project were 1) to research of planting time suitable
for growth and yield of mung bean planted after paddy field under soil moisture usage and irrigated conditions
and and 2) to research and develop the technology of fertilizer management for benefit of mung bean
production after paddy field. The experiment was conducted to examine the effect of soil moisture level on
growth, yield and quality of mung bean planted after paddy rice in silty clay soil and sandy loam soil at Chai
Nat Field Crops Research Center in the dry season of 2019- 2021. In 2019 during January to March, the
experiment was designed as RCBD, with 4 replications, 6 treatments consisting of planted after flooding and
draining, then leaving for 8, 10, 12, 14, 16, and 18 days. In the silty clay soil was found that planting mung bean
after 12 days of drainage (soil moisture 27.11 %w/w) gave the highest seed weight of 305 g. Whereas in sandy
loam soil result that planting mungbean the after 8 days of drainage (soil moisture 14.30 %w/w) gave the
highest number of seed germination about 74.5%. In dry season of 2020 during'December 2019 to March 2020,
RCBD was applied to the study with 4 replications, and the treatment was.defined to determine the soil
moisture content by irrigation at different levels of field capacity (FC)comprising 100, 90, 80, 70, 60, and 50
respectively. Addition, the plants were irrigated at the planting date and at the flowering stage R1. The results
in silty clay soil indicated that irrigation at 80-100 %FC has no statistically significant difference in the percentage
of seed germination. By irrigation at 100% FC, the highest'percentage of seed germination was 45, but greater
than that of 50-70%FC. The severe drought caused adversely affect mung bean survival until made it impossible
to collect data on growth and yield of the mungbean. According to the results in sandy loam soil that irrigation
at 80 to 100 % FC has no statistically significant difference in the percentage of seed germination. By irrigation
about 80 to 90%FC, the highest percentage of sprouts was 98, greater than that of 50 to 60%FC. In dry season
of 2021 during December 2020 to March 2021, the experiment was set up using 3x3 factorial in RCBD, consisting
of factor 1 : irrigation at three levels of %FC 100, 80 and 60, factor 2 : irrigation at three duration i.e. V4 once,
R1 once, and V4+R1. The result in silty clay soil indicated that irrigation at R1 or/and combination promoted
growth, yield, and quality of:mung bean. The irrigation at 100% FC R1 stage gave the highest seed weight was
847 ¢. It was observed thatrirrigation at 100%FC had approximately 87.11% seed germination. For sandy loam
soil, it was found that irrigation about 80%FC at V4 + R1 had 73.89% seed germination. Irrigation of 100% FC at
V4 had the highest seed weight of 728 g.

The experiment was carried out to examine yield performances of nine planting dates for mungbean
varieties grown at Chai Nat Field Crops Research Center in the dry season of 2019-2022. A randomized complete
block design with 4 replicates in nine planting dates was defined as December 1% and 15", January 1%, and
15", February 1% and 15", March 1% and 15", April 1%, The results in the dry season of 2019-2020 showed that
planting dates on 1* and 15" December gave the highest yields. Whereas, the dry season of 2021 showed that
planting dates at 1°* and 15™ December 2020 and 1° January 2021 gave the highest yield, although found
infection of powdery mildew but it has no effect on yields, whereas the infestation of insect pests found a

small number of all 3 years.



Effects of fertilizer management on growth and yield of mungbean grown after paddy rice were investigated
on Derm Bang and Buriram soil series during 2019-2021. Eight fertilizer applications, including 1) No Fertilizer and No
Rhizobium bio-fertilizer, 2) Rhizobium bio-fertilizer, 3) N-P-K based on soil analysis, 4) chemical fertilizer 12-24-12, 5)
Rhizobium+P-K based on soil analysis, 6) Rhizobium+1/2N-P-K based on soil analysis, 7) Rhizobium+Foliar fertilizer
and 8) Foliar fertilizer. The results in Derm Bang soil series of 2019 and 2020 showed that all fertilizer management
methods yielded no difference with average yield 163-240 and 194-268 kg per rai, respectively. In 2021, the results
showed that the application of N-P-K chemical fertilizers based on soil analysis gave a highest yield but did not differ
from the application of rhizobium bio-fertilizer with chemical fertilizer P-K based on soil analysis, rhizobium bio-
fertilizer, rhizobium bio-fertilizer with soil chemical fertilizer ¥2N+P+K base on soil analysis and 12-24-12 (25 kg/rai)
chemical fertilizer. Benefit Cost Ratio (BCR) in 2021, however, found that application of rhizobium bio-fertilizer, N-P-K
chemical fertilizers base on soil analysis, chemical fertilizer 12-24-12, rhizobium bio-fertilizer with chemical fertilizer
P-K based on soil analysis and ¥2N+P+K base on soil analysis achieves BCR of 1.02-1.18. The results in Buriram soil
series showed that application of rhizobium bio-fertilizer, rhizobium bio-fertilizer with soil chemical fertilizer
YN+P+K base on soil analysis and 12-24-12 (25 kg/rai) chemical fertilizer gave the greater yield than that of all
treatments, but rhizobium bio-fertilizer application achieves the highest BCR of 1.8.

The effect of chemical fertilizer and rhizobium biofertilizer management in the system of mung bean-
rice cultivation on nitrogen fertilizer usage rates in rice field was studied in clay loam to clay soil at Chai Nat
Field Crops Research Center. Mung bean was cultivated and-harvested in 2019-2021 as a guideline for fertilizer
management in mungbean-rice crops system. Split plot expefimental design with 4 replicates was used. The
main plot factor was the management of chemical fertilizers and rhizobium biofertilizer in mung bean
cultivation are; 1) no chemical fertilizers AN-P-K) and rhizobium biofertilizer, 2) chemical fertilizer (N-P-K)
according to soil analysis without rhizobium biofertilizer, 3) phosphate and potash fertilizer according to soil
analysis (P-K) and rhizobium biofertilizer. The subplot factor was the use of nitrogen fertilizer at the
recommended rate according to soil analysis in the rice field with 4 rates (0, 6.5, 13, and 26 kg N per rai). The
results showed that the application of phosphate and potash fertilizer base on soil analysis and rhizobium
biofertilizer resulted in the-highest nitrogen fixation efficiency, a number of nodules, fresh and dry weight of
nodules. There was no significant difference between treatment in yield per rai for all 3 years of plantation.
Nitrogen balance analysis after mung bean residues plowing for all 3 years of plantation revealed that the
treatment without nitrogen fertilization resulted in the negative or deficit of nitrogen in the area at the highest
mean, equivalent to 1.31 kg of N per rai in the 1% year and 0.76 kg N per rai in the 2™ year. While the rhizobium
biofertilizer application showed the highest result of deficit of nitrogen in the 3™ year of plantation (1.97 kg N
per rai). The nitrogen balance after planting and rice residue plowing was found in the first year of rice planting
without nitrogen fertilizer application in mungbean planting areas with chemical fertilizer application at the rate
of 0-3-3 kg N-P,05-K,O per rai combined with rhizobium biofertilizer had a negative or deficit of 0.06 kg N per
rai, whereas, in the second year of rice cultivation, it was found that every treatment without nitrogen

fertilization had a deficit nitrogen balance.



An analysis of value to cost ratio (VCR) found that every treatment of mungbean cultivation gave a low
return on investment. In the first year, rice cultivation after mungbean planting showed that the mung bean
fields without any fertilizer showed a good return on investment when planted rice with nitrogen fertilization
at 6.5 and 13 kg N per rai with VCR values of 5.25 and 3.25, respectively. For the second year, it was found that
rice cultivation showed a good return on investment when rice was planted by applying nitrogen fertilizer at
the rate of 6.5 and 13 kg N per rai in the fields that were planted mung bean with chemical fertilizer at the rate
of 3-3-3 kg N-P,05-K,0 per rai had VCR values of 6.9 and 6.11, respectively. While rice cultivation with a nitrogen
fertilizer at the rate of 26 kg N per rai in mung bean planting plots with chemical fertilizer at the rate of 0-3-3
kg N-P,05-K,0O per rai together with rhizobium biofertilizer gave a good return on investment, which had a VCR
of 2.18 for the third year, Planting rice in the fields that were previously planted with all three methods of
mung bean yielded a worthy return on investment, especially in rice planting with a nitrogen fertilizer at the

rate of 6.5 and 13 kg per rai.

Key words: Mungbean, Vigna radiata (L.) Wilzcek, Paddy field conditions, Soil moisture content, Planting date,
Non-lrrigation, Insect pests, Fertilizer management, Rhizobium, Soil analysis, Cost and Benefit, Subsequent

crop, Field capacity, Silty clay, Sandy loam, Biofertilizer, N balance, Disease severity
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Mean Weekly Relative Humidity, Precipitation and Temperature in Chainat
Province (January - April 2019)
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Mean Weekly Relative Humidity, Precipitation and Temperaturein
Chainat Province (January— Aril 2021)
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