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ABSTRACT
Research and Development on Technology for Increasing yield and Quality of
Mungbean project was conducted during 2016-2018, consisted of 4 activities; soil water
and fertilizer management, crop protection, post-harvest technology and cropping
system. The objectives of the project were 1) integrated management technologies for
high yield and quality 2) research and development on crop protection for high yield

and quality 3) study on grain storage for high starch quality. For soil water and fertilizer



management activity, there was found that Rhizobium strain DASA02198, DASA02077
and DASA02001 were suitable for Kamphaengsaen 2. Treat of rhizobium combined with
N-P,OsK,O as a recommendation based on soil analysis (0-3-0) under glasshouse
conditions gave the highest N-fixation and seed yield. Whereas the results of field
conditions indicated that treat of rhizobium combined with N-P,Os-K,O as a
recommendation based on soil analysis (0-6-0) gave the highest N-fixation and large
seed, which reduce fertilizer cost of 230 baht/rai, compared to those receiving 12-6-0 kg
per rai as recommended. The experiment was carried out to investigate an appropriate
fertilizer rates for growth and yield of mungbean variety, Chai Nat 84-1 in irrigated and
rainfed areas between 2017 and 2018. The results under irrigated areas for both years
showed that all of fertilizer application were not significantly different in yields of
mungbean, ranging 198-232 and 194-250 kg/rai in 2017 and 2018, respectively. Similarly,
all of fertilizer application under rainfed areas gave no significant difference in yield of
mungbean, ranging 183-245 and 152-176 kg/raiin 2017 and 2018, respectively.

Crop protection experiment showed that effective insecticides for preventing
thrips and low cost were fipronil 5% SC at the rate of 20 ml./20 liters of water which
spraying cost 63.20 baht/rai/time, followed by abamectin 1.8% EC at the rate of 30
ml./20 liters of water, which spraying cost 57.70 baht/rai/time. For weed management
in mungbean after paddy rice experiment, The results of pre-emergence herbicides
showed that herbicides treatment were non-phytoxic to mungbean. All herbicide could
not control Nut grass (Cyperus rotundusL.), especially in no-tillage. Oxadiazon 25% EC
at rate 120 ¢. (ai)/rai in tillage treatment were the most effective herbicide to control of
weeds for 45 days. The results of post-emergence herbicides showed that, there were
different types of weeds, as well as the first trial. The imazapic 24% SL was toxic to
mungbean slightly, mungbean halted growth, but this herbicide could control all types
of the weed in this experiment. The imazapic 24% SL and imazethapyr 5.3% SL could
control Nut grass well but they had been little effective in remove a Jointvetch.
Whereas the fluazifop-P-butyl 10% EC + fomesafen 25% SL could removal the narrow
and broad leaf weeds better, but they could not eliminated Nut grass in both tillage
and no tillage.

Efficacy of herbicides on control Nut grass in mungbean experiment, the results
showed that diclosulam 84% WG were toxic slightly to mungbean due to growing

slowly. However, when fertilizer application and watering, its could grown normally and



diclosulam 84% WG, imazapic 24% SL+ imazethapyr 5.3% SL and cafentrazone ethyl
40% WG + halosulfuron methyl 75% WG + imazapic 24% EC. By using to spray cover on
soil after planting and soil moisture could good control the nut grass for 40 days after
application. The results showed that slyphosate isopropylamonium 48% W/V SL +
halosulfuron methyl 75% WG, glyphosate isopropylamonium 48% SL + oxadiazon 48%
EC, by using to spray cover on weeds for 7 days pre-planting were non-toxic to
mungbean could control weeds type narrow leaf, broad leaf and sedge for 60 days
after application. It hasn’t the effect on growth and yield. The study on using fungicides
for prevention and eradication of powdery mildew on mungbean caused by the fungus
Oidium sp. The result showed that the spraying of cyproconazole 10% SL at 5, 10 and
15 ml or thexaconazole 5% SC at 30 ml per 20 liters of water at 10 days after
emergence and subsequently spraying every 7 days for 3 times had lowest leaf area
infected which occurrence rate of 1.8-4.4 percent leaf area infected compared to 42.0-
49.8 percent of the uncontrolled treatment.

The efficiency of fungicides in controlling Pythium aphanidermatum, a causal
agent of root and basal stem rot disease was evaluated /n vitro and in vivo bioassays at
Chai Nat Field Crops Research Center during 2017 and 2018. The results found that four
fungicides, thiophanate methyl 70% WP metalaxyl 35% ES cymoxanil + mancozeb 72%
WP and mancozeb 66% WP were the most effective to inhibit the growth of A
aphanidermatum on PDA. The results under greenhouse condition found that seed
dressing with mancozeb 66% WP at the rate 1.0 and 2.0% ai., metalaxyl 35% ES at the
rate 1.0 and 2.0% ai. and cymoxanil + mancozeb 72% WP at the rate 2.0% ai. per 1
kilogram of seed were the most effective to inhibit the growth of root and basal stem
rot disease which occurrence rate of 2.4-3.4 percent infected plant compared to 16.7-
33.8 percent infected plant of the uncontrolled treatment.

The results of croppping system experiment revealed that the amount of N,
fixed of mungbean calculated using N-difference method for all stages were minus as
compared to sweet corn reference crop. The results of crops residual benefit for yield
of sweet corn as a following crop. The application of Non-nod stover, 45 days old
mungbean stover plus 30 kg N/rai gave the highest ear with husk weight, which ranging
1,685-2,516 kg/rai, but they did not differ from 35 days old, harvest 1 time and harvest 2
times. The application of 45 days old mungbean stover plus 30 kg N/rai attained the
highest ear without husk weight of 1,784 kg/rai, but did not differ from applying



mungbean stover of harvest 2 times plus 40 keN/rai, 35 days old, harvest 1 time and
harvest 2 times. The application of 45 days old plus 30 kg N/rai, harvest 2 times plus 40
ke N/rai, 35 days old, harvest 1 time and harvest 2 times showed no significant
differences in standard ear weight, which ranging 1,064-1,446 kg/rai.

The nitrogen fixation of grain legume calculated using N-difference method. The
results revealed that the amount of the highest N, fixed in cowpea and peanut cultivar
Tainan 9 as compared to both reference crop. The results of crops residual benefit for
yield of sweet corn as a following crop. The application of sweet corn stover plus 30 kg
N/rai, cowpea stover and nitrogen fertilizer rate of 30-40 kg/rai showed no significant
differences in ear with husk weight, which ranging 2,197-2,685 kg/rai. The application of
nitrogen fertilizer rate of 30-40 kg N/rai, cowpea stover, mungbean stover and peanut
cultivar Tainan 9 gave no significant difference in ear with husk weight. Similar, results
were also found in ear without husk weight. The application of sweet corn stover plus
30 kg N/rai and nitrogen fertilizer rate of 30-40 kg N/rai showed no significant differences
in ear without husk weight and standard ear weight, which ranging 1,711-1920 and 1,534-
1,828 kg/rai, respectively. The application of cowpea stover, mungbean stover and
peanut stover cultivar Tainan 9 attained equal standard ear weight with application of
nitrogen fertilizer rate of 40 kgN/rai. Whereas, application of soybean stover and Non-
nod stover gave the lowest ear without husk and standard ear weight, which ranging

1,345-1,347 and 950-1,015 ke/rai, respectively.

Key words: mungbean, Vigna radliata (L.) Wilzcek, chemical fertilizer, bradyrhizobium,
biofertilizers, chemical fertilizer application based on soil analysis, soil management,
irigated areas, rainfed areas, herbicides, mungbean after paddy rice, powdery mildew,
root and basal stem rot, Oidium sp., fungicides, disease control, storage, starch quality,
grain legumes, nitrogen fixation, crop stover, subsequent crop, N-difference method, 15N

isotope
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ABSTRACT

The experiment was initiated by selection of high effective rhizobial strains for
nitrogen fixation on mungbean variety Kamphaeng Saen 2. Strain DASA02198
DASA02077 and DASA02001 were suitable for Kamphaeng Saen 2. The selected strains
were consequently tested for their ability in enhancement of yield as a combination
with other biofertilizers and various rates of N-P,Os-K,O as a recommendation based on
soil analysis (0-3-0) under greenhouse conditions gave the highest N-fixation and seed
yield. Whereas the results of field conditions indicated that treat of rhizobium
combined with N-P,0s-K,0 as a recommendation based on soil analysis (0-6-0) gave the
highest N-fixation and large seed, which reduce fertilizer cost of 230 baht/rai, compared
to those receiving 12-6-0 kg per rai as recommended. The experiment was carried out
to investigate an appropriate fertilizer rates for growth and yield of mungbean variety,
Chai Nat 84-1 in irrigated and rainfed areas between 2017 and 2018. The results under
irigated areas for both years showed that all of fertilizer application were not
significantly different in yields of mungbean, ranging 198-232 and 194-250 keg/rai in 2017
and 2018, respectively. According to results of the rainfed areas, all of fertilizer
application gave no significant difference in yield of mungbean, ranging 183-245 and

152-176 kg/raiin 2017 and 2018, respectively.

Key words: Mungbean (Vigna radiata), chemical fertilizer, bradyrhizobium, biofertilizers,
chemical fertilizer application based on soil analysis, soil management, irrigated areas,

rainfed areas
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ABSTRACT

A field trial was conducted on effectiveness of key Insecticides for controlling
sucking insects as thrips in mungbean sown at farmers’ field and Phetchabun
Agricultural Research and Development Center between 2016-2018. The results showed
that effective insecticides for preventing thrips and low cost were fipronil 5% SC at the
rate of 20 ml./20 liters of water which spraying cost 63.20 baht/rai/time, followed by
abamectin 1.8% EC at the rate of 30 ml./20 liters of water, which spraying cost 57.70
baht/rai/time. Weed management in mungbean after paddy rice by using pre and post-
emergence herbicides on toxicity and weed control were conducted at Chai Nat Field
Crops Research Center. The results of pre-emergence herbicides showed that herbicides
treatment were non-phytoxic to mungbean. All herbicide could not control Nut grass
(Cyperus rotundus L.), especially in no-tillage. Oxadiazon 25% EC at rate 120 ¢. (ai)/rai in
tillage treatment is the most effective herbicide to control of weeds for 45 days. The
results of post-emergence herbicides showed that, there were different types of weeds,
as well as the first trial. The imazapic 24% SL was toxic to mungbean slightly,

mungbean halted growth, but this herbicide could control all types of the weed in this
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experiment. The imazapic 24% SL and imazethapyr 5.3% SL could control Nut grass
well but they had been little effective in remove a Jointvetch. Whereas the fluazifop-P-
butyl 10% EC + fomesafen 25% SL could removal the narrow and broad leaf weeds
better, but they could not eliminated Nut grass in both tillage and no tillage.

Efficacy of herbicides on control Nut grass in mungbean were conducted at Chai
Nat Field Crops Research Center, during October 2016 and September 2017. The results
showed that diclosulam 84% WG were toxic slightly to mungbean due to growing
slowly. However, when fertilizer application and watering, its could grown normally and
diclosulam 84% WG, imazapic 24% SL+ imazethapyr 5.3% SL and cafentrazone ethyl
40% WG + halosulfuron methyl 75% WG + imazapic 24% EC. By using to spray cover on
soil for after planting and soil moisture could good control the nut grass for 40 days
after application. The results showed that, glyphosate isopropylamonium 48% W/V SL +
halosulfuron methyl 75% WG, glyphosate isopropylamonium 48% SL + oxadiazon 48%
EC, by using to spray cover on weeds for 7 days pre-planting were non-toxic to
mungbean could control weeds type narrow leaf, broad leaf and sedge for 60 days
after application. It hasn’t the effect on growth and yield.

The study on using fungicides for prevention and eradication of powdery mildew
on mungbean caused by the fungus Oidium sp. was performed at the greenhouse of
Chai Nat Field Crops Research Center in the dry season of 2017 and 2018. The result
showed that the spraying of cyproconazole 10% SL at 5, 10 and 15 ml or
thexaconazole 5% SC at 30 ml per 20 liters of water at 10 days after emergence and
subsequently spraying every 7 days for 3 times had lowest leaf area infected which
occurrence rate of 1.8-4.4 percent leaf area infected compared to 42.0-49.8 percent of
the uncontrolled treatment.

The efficiency of fungicides in controlling Pythium aphanidermatum, a causal
agent of root and basal stem rot disease was evaluated /n vitro and in vivo bicassays at
Chai Nat Field Crops Research Center during 2017 and 2018. The results found that four
fungicides, thiophanate methyl 70% WP metalaxyl 35% ES cymoxanil + mancozeb 72%
WP and mancozeb 66% WP were the most effective to inhibit the growth of A~
aphanidermatum on PDA. The results under greenhouse condition found that seed
dressing with mancozeb 66% WP at the rate 1.0 and 2.0% ai., metalaxyl 35% ES at the
rate 1.0 and 2.0% ai. and cymoxanil + mancozeb 72% WP at the rate 2.0% ai. per 1

kilogram of seed were the most effective to inhibit the growth of root and basal stem
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rot disease which occurrence rate of 2.4-3.4 percent infected plant compared to 16.7-

33.8 percent infected plant of the uncontrolled treatment.

Key words: mungbean, herbicides, mungbean after paddy rice, powdery mildew, root

and basal stem rot, Oidium sp., fungicides, disease control
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ABSTRACT

Effects of mungbean seed storage periods on starch quality were examined at
Chai Nat Field Crop Research Center. Mungbean seeds of Chai Nat 84-1 sown in the
rainy and late rainy seasons were kept for 0, 3, 6, 9 and 12 months. The results
revealed that seed germination and moisture contents of mungbean seeds kept
between 0 and 12 months slightly changed. Seed vigor significantly decreased with
increasing storage periods. Similarly, changes in seed coat color remarkably observed
among storage periods. Storage periods significantly affected chemical compositions of
mungbean seeds, Chai Nat 84-1 sown in the rainy and late rainy seasons. Significantly
changes in protein and starch among storage periods were observed in seeds of both
growing seasons, whereas significantly changes in seed fiber were not found. Changes
in seed lipid were observed only in seeds sown in the late rainy season. Starch
qualities, including ash, whiteness, viscosity, hardness, fracturability, springiness,
cohesiveness, summiness and chewiness significantly affected with storage periods.
Changes in these compositions with storage periods varied from seasons to seasons and

were not consistent.

Key words: mungbean, Vigna radiata (L.) Wilzcek, storage, starch quality
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ABSTRACT

The nitrogen fixation of mungbean calculated using N-difference method. The
results revealed that the amount of N, fixed of mungbean for all stages were minus as
compared to sweet corn reference crop. The results of crops residual benefit for yield
of sweet corn as a following crop. The application of Non-nod stover, 45 days old
mungbean stover plus 30 kg N/rai gave the highest ear with husk weight, which ranging
1,685-2,516 kg/rai, but they did not differ from 35 days old, harvest 1 time and harvest 2
times. The application of 45 days old mungbean stover plus 30 kg N/rai attained the
highest ear without husk weight of 1,784 kg/rai, but did not differ from applying
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mungbean stover of harvest 2 times plus 40 keN/rai, 35 days old, harvest 1 time and
harvest 2 times. The application of 45 days old plus 30 kg N/rai, harvest 2 times plus 40
ke N/rai, 35 days old, harvest 1 time and harvest 2 times showed no significant
differences in standard ear weight, which ranging 1,064-1,446 kg/rai.

The nitrogen fixation of grain legume calculated using N-difference method. The
results revealed that the amount of the highest N, fixed in cowpea and peanut cultivar
Tainan 9 as compared to both reference crop. The results of crops residual benefit for
yield of sweet corn as a following crop. The application of sweet corn stover plus 30 kg
N/rai, cowpea stover and nitrogen fertilizer rate of 30-40 kg/rai showed no significant
differences in ear with husk weight, which ranging 2,197-2,685 kg/rai. The application of
nitrogen fertilizer rate of 30-40 kg N/rai, cowpea stover, mungbean stover and peanut
cultivar Tainan 9 gave no significant difference in ear with husk weight. Similar results
were also found in ear with husk weight. The application of sweet corn stover plus 30 kg
N/rai and nitrogen fertilizer rate of 30-40 kg N/rai showed no significant differences in ear
without husk weight and standard ear weight, which ranging 1,711-1920 and 1,534-1,828
ke/rai, respectively. The application of cowpea stover, mungbean stover and peanut
stover cultivar Tainan 9 attained equal standard ear weight with application of nitrogen
fertilizer rate of 40 kgN/rai. Whereas, application of soybean stover and Non-nod stover
gave the lowest ear without husk and standard ear weight, which ranging 1,345-1,347
and 950-1,015 kg/rai, respectively.

Key words: mungbean, grain legumes, nitrogen fixation, crop stover, subsequent crops,

N-difference method, PN isotope
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4) arsadniuszavsawlunsmuaslsasuds S 2 wia 1dun cyproconazole
10% SL 8951 5 10 uaz 15 fiaddnseiath 20 dn3 wazansiad] thexaconazole 5% SC 751 30
finddnsdet 20 Ams uidleddennny 10 Yuuaswug13n 2 Ay yn 7 Yu aunsanuaulse
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2. weunsnanuidelngrutemnanisssAvimstudeanaginlnnilnan sz
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1) anseuuasifiuszansamlunistoatuirdamas uasddunuluniswusi fe as
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Usztanluway Tundne waswianyland diunisnumeansindnivity fluazifop-P-butyl 10%
EC+ fomesafen 25% SL a@snsamdnisisusznnlunau wazusziavluninglan waliauise
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