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ABSTRACT

Mungbean production technology for quality improvement project was
conducted during 2011-2015, consisted of 2 activities; mungbean and blackgram
production technology. The objectives of the project were 1) integrated management
technologies for high yield and quality 2) improve postharvest with appropriate
technology. For mungbean production activity, It was found that Rhizobium strain
DASA02002 DASA02020 DASA02042 DASA02166 and DASA02193 were suitable for Chai Nat 84-
1, whereas DASA02001 DASA02006 DASA02009 DASA02042 and DASA02082 were
selected for CNMB-06-03-60-7. Treat of rhizobium combined with twice split application
of two times P,0O5 as a recommendation based on soil analysis (0-6-0) produced seed
yield higher than the controls. Such application contributed to reduce the amount of
nitrogen, and phosphate, as well as potash by 100, 33.3, and 100%, respectively,
compared to 9-9-9 of N-P,0s-K,O per rai. However, inoculation of bradyrhizobia with
soil management such as rice hush ask, organic compost and fertilizer application based
on soil analysis under irrigated condition had positive effects on nitrogen fixation, nodes
number and node fresh weight, but had no significant effect on yield. The incorporation
of mungbean stover at 35 and 45 days and after harvested 1 and 2 times enhanced ear
with husk yield of waxy corn equal to nitrogen application at 10 kg per rai. Irrigation
management for clay soils in central region and a sandy loam soil in northern lower
recommended that water should be applied until the R; stage in order to give high
yield, good seed quality, and benefit to investment.

For seed technology experiment, all doses of ethiphon had effects on amount of
good seeds, but had no effect on seed germination and seed vigor. Using with high dose
of ethiphon up to 900 ppm reduced grain yield, seed yield and seed quality. In addition,
all doses of mepiquat chloride applied to mungbean leaf defoliation before harvesting
had no effect on leaf abscission, and seed yield. Mungbeans were hand-picked as the
pods mature had less effects on seed yield and seed quality, but higher harvest cost
than the others. Use of mechanical harvesting at 90% pod maturity stage gave lower
percentage of seed loss, seed cracking and harvest cost than the others. Use of
chemical spraying for leaf defoliation before harvesting received the highest seed loss.
Harvest at 0, 1 and 2 weeks after physiological maturity (PM) had lower changes in seed
coat color and higher seed germination and seed vigor than that of at 3 weeks after PM.

Storage of seed changed seed coat color and increased with increasing periods of



storages. Hard mungbean and blackgram seeds soaked in hot water at 80°C for 1-5
minutes, or dried with hot air-ovens at 100-125°C for 2-4 minutes, increased seed
germination and reduced hard seeds. The accelerated aging of mungbean seed variety
Chai Nat 72 for longevity should be evaluated at 40°C in 100% RH for 48 hours. For
maintaining of isoflavone and protein in mungbean seeds should be storage for 2
months. The optimum storage condition to preserve isoflavones of Chai Nat 72 with
10% of moisture content was kept at 15°C which could maintain maximum isoflavone.
Furthermore, Kamphaeng Saen 2 with 10% of moisture content kept at 10°C, could
maintain maximum protein. Otherwise, the appropriated storage conditions for flour
and starch to prolong isoflavone content was 10°C as compared to the ambient
temperature. Starch kept at 10°C gave higher the maximum viscosity properties than
kept at the ambient temperature. For by-products of mungbean processing utilization
as mungbean bran and protein are forecast to decrease due to the yield reduction and
higher price in mungbean.

Crop protection experiment showed that mungbean planted on 15" December
2011 received the highest yield and lowest leaf area infested with powdery mildew.
Spraying with benomyl 50%WP at 15 20 and 25 gram per 20 liters water at 14 days after
emergence and subsequently spraying every 7 days for 2 times had lowest leaf area
infected, compared to uncontrolled treatment. Mungbean seeds were treated with
imidacloprid 70%WS, imidacloprid 60%WS and thiamethoxam 35%FS at 5 g, 10 ml and
10 ml per kg seed, respectively were the most effective controls of tobacco whitefly
(Bemisia tabaci Gennadius), Leafhopper (Empoasca sp.) and flea beetle (Phyllotreta
sinuata). Controlling mungbean insect pests by foliar spray with Ammate 15%EC,
Prodigy 24%SC and Math 5%EC at the dose of 10, 10 and 10 ml per 20 liters of water,
respectively, were effective in control of leafroller. Planting of mungbean in January,
February, March and April plantings found the most outbreaks of beanfly adult,
whereas planting in January obtained the highest yield. The results of the survey in the
Central and Northern region of Thailand found outbreaks of aphids in every seasons.
Most outbreaks of aphids found in the late rainy season, followed by the dry season.
Pre-emergence herbicides for mungbean as pendimethalin, oxyfluorfen, oxadiazon and
imzapic herbicides were highly effective in controlling of annual grasses and broad
leaves weeds. For post-emergence herbicides as imazapic, imazethapyr,

propaquisafop+fomesafen,  fluazifop-P-butyl+fomesafen  and  haloxyfop-p-methyl



+fomesafen were highly effective in controlling of annual grasses and broad leaves
weeds and produced remarkably higher mungbean yields, They, however showed no
significant differences in yields among them. Pre-emergence herbicides application of
alachlor and imazathapyr at 240 and 20 g(ai) per rai, respectively, could not control
weeds in mungbean grown after paddy rice. Therefore, using these herbicides should
be weeding once at 20-30 days after planting.

The results of blackgram production technology found mixing up with 7
harzianum compost and soil at the ratio of 1:4:10 into the soil before planting could

reduced disease infestation in seed and received the highest yield.

Keywords: Mungbean (Vigna radliata), chemical fertilizer, bradyrhizobium, biofertilizers,
chemical fertilizer application based on soil analysis, soil management, water management,
mungbean residues, mungbean stover, subsequent crops, seed quality, mungbean
sprout, post harvest, seed technology, storage insect pest, economic return, storage,
isoflavones, moisture, temperature, amylose, protein, flour, starch, accelerated aging,
seed quality, mechanical rice-thresher, blackeram, Vigna mungo (L.) Hepper, Oidium sp.,
Macrophomina phaseolina, key insect pest, insecticide, seed treatment, chemical
control, mungbean pod borer, Ophiomyia phaseoli, Melanagromyza sojae, cotton
bollworm, natural enemies, botanical insecticide, foliar spray, charcoal rot,

Macrophomina phaseolina, Trichoderma harzianum
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ABSTRACT
The experiment was initiated by selection of high effective rhizobial strains for
nitrogen fixation on mungbean varieties Chai Nat 84-1 and CNMB-06-03-60-7. Strain
DASA02002 DASA02020 DASA02042 DASA02166 and DASA02193 were suitable for Chai Nat 84-
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1, whereas DASA02001 DASA02006 DASA02009 DASA02042 and DASA02082 were
selected for CNMB-06-03-60-7. The selected strains were consequently tested for their
ability in enhancement of yield as a combination with other biofertilizers and various
rates of chemical fertilizers. The result revealed that treatment rhizobium combined
with 0-9-6 kg of N-P,Os-K,O per rai at planting time, or rhizobium combined with
phosphate and potassium solubilizing bacteria and split application of with chemical
fertilizer at rate of 1.5-6-6 kg per rai at the planting time and 50% flowering seems to be
enhancing mungbean seed of both variety and both seasons, which was 7.96 and 6.89%
for Chai Nat 84-1, and 7.96 and 5% for CNMB-06-03-60-7 in the dry and rainy seasons,
respectively, compared to those receiving 9-3-3 kg per rai as recommended. Inoculation
with twice split application of two times P,Os as a recommendation based on soil
analysis (0-6-0) produced 31.76 and 22.03% seed vyield higher than the controls grown
in both seasons, respectively. It also enhanced seed germination up to 12.12%, higher
than control. Such application contributed to reduce the amount of nitrogen, and
phosphate, as well as potash by 100, 33.3 and 100%, respectively as compared to 9-9-9
ke of N-P,0O5-K,O per rai. However, inoculation of bradyrhizobia with soil management
such as rice hush ask, organic compost and fertilizer application based on soil analysis
under irrigated area condition had positive effect on nitrogen fixation, nodes number
and node fresh weight of Chai Nat 84-1 and Chai Nat 72, but no effects on yield. While
the results of rainfed area condition showed that response of Chai Nat 84-1 to
bradyrhizobia with soil management in terms nitrogen fixation, nodes number and node
fresh weight, but had no effects on Chai Nat 72. Both varieties, however, showed no
significant differences in yield among treatments were observed. For mungbean
residues utilization in a sandy loam soil (Derm Bang soil series) revealed that the
incorporation mungbean stover of 35 and 45 days and harvested 1 and 2 times
enhanced ear with husk yield of waxy corn equal to nitrogen application of 10 kg per
rai. Therefore, mungbean stover should be incorporated into the soil after harvesting.
Water application for clay soils in central region should be applied until the R, stage in
order to give high yield, good seed quality, and benefit to investment. A similar result
was also found in a sandy loam soil in northern lower region.

Keywords: Mungbean (Vigna radliata), chemical fertilizer, bradyrhizobium, biofertilizers,
chemical fertilizer application based on soil analysis, soil management, water management,

mungbean residues, mungbean stover, subsequent crops
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ABSTRACT
The lowest dose of ethiphon at 300 ppm had no effect on seed yield and residue
in mungbean seeds, whereas using high dose up to 900 ppm was reduced grain yield,
seed yield and seed quality. All doses of ethiphon had effects on amount of good seeds,
but it had no effect on seed germination and seed vigor. In addition, all doses of
mepiquat chloride for mungbean leaf defoliation before harvesting had no effect on
leaf abscission, and seed yield. Hand-picked as the pods mature with 2 times, and then

sun-dried, threshed pods by putting in nylon net bag and beating them with stick and
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cleaned the seed had less effects on seed yield and seed quality. All harvesting
methods, however, had no effect on seed germination index. Use of mechanical
harvesting at 90% pod maturity stage gave lower percent of seed loss, seed cracking
and unit cost than others. Use of chemical spraying for leaf defoliation before
harvesting received the highest seed loss, whereas hand-picked method had lowest
seed loss. Hand-picked method, however was higher cost than others. Harvest at 0, 1
and 2 weeks after physiological maturity (PM) had lower changes in seed coat color and
higher seed germination and seed vigor than that of at 3 weeks after PM. In addition,
harvest at 1 and 2 weeks after PM were the most seed vigor, and seeds can be storaged
up to 12 months, with seed vigor over 60%. However, after storage for 3 months had
12% seed coat color changes, and increased with increasing periods of storages.
Solution methods for hard mungbean and blackgram seeds problem were soaked in
hot water at 80°C for 1-5 minutes. There were increased percentage of seed
germination and reduced percentage of hard seeds. Seeds dried with hot air-ovens at
100-125°C for 2-4 minutes increased percentage of seed germination and reduced
abnormally germinated, dead seeds and less than 7% of hard seeds. The accelerated
aging of mungbean seed variety Chai Nat 72 for longevity evaluation should be done at
40°C in 100% RH for 48 hours. For maintaining of isoflavone and protein in mungbean
seeds should be storage for 2 months. The optimum storage condition to preserve
isoflavones in Chai Nat 72 with 10% of moisture content kept at 15°C could maintain
maximum isoflavone. Furthermore, Kamphaeng Saen 2 with 10% of moisture content
kept at 10 °C, could maintain maximum protein. For amylose, should be at 7 months
after storage to stabilize amylose. Chai Nat 72 with 10% of moisture content kept at
15°C could maintain maximum amylose. Otherwise, the appropriated storage conditions
for flour and starch to prolong isoflavone content was 10°C as compared to the
ambient temperature. Protein contents in mungbean flour were higher than starch.
Besides, moisture content in both flour and starch tended to increase monthly for the
whole storage periods. The maximum viscosity properties of flour were lower than
starch. Starch kept at 10°C gave higher the maximum viscosity properties than kept at
the ambient temperature. However, breakdown properties of starch were clearly
greater than flour. While starch gave higher setback properties than flour.

By-products of mungbean processing both mungbean bran and protein,

especially mungbean bran can reduce animal feed cost up to 27-33%. However, these
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by-products are forecast to decrease due to the yield reduction and higher price in
mungbean. Vermicelli industries made with 100% mungbean starch turn to made with
sweet potato and potato starch, these starches could be applied as potential starch
sources to make starch vermicelli and has not expensive. On the other hand, there
have been 3-4 Vermicelli industries made with 100% mungbean starch for healthy food

consumers.

Keywords: mungbean, seed quality, mungbean sprout, postharvest, seed technology,
storage insect pest, economic return, storage, isoflavones, temperature, moisture,

amylose, protein, flour, starch, accelerated aging, seed quality, mechanical rice-thresher
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ABSTRACT

Mungbean planted on 15" December 2011 gave the highest yield of 181.6 kg/rai
and lowest leaf area infested by powdery mildew of 5.9%. Spraying with benomyl
50%WP at a rate of 15 20 and 25 gram per 20 liters of water at 14 days after emergence
and subsequently spraying every 7 days for 2 times had lowest leaf area infected,
whereas spraying at 20 and 25 gram obtained the highest yield, compared with
uncontrolled treatment. Mungbean seeds treated with imidacloprid 70%WS,
imidacloprid 60%WS and thiamethoxam 35%FS at 5 g, 10 ml and 10 ml per kg seed,
respectively were the most effective controlling tobacco whitefly (Bemisia tabaci
Gennadius), Leafhopper (Empoasca sp.) and flea beetle (Phyllotreta sinuata). Spraying
with Ammate 15%EC, Prodigy 24%SC and Math 5%EC at the dose of 10, 10 and 10 ml
per 20 liters of water, respectively, showed effective control of leafroller, followed by
Karate 2.5%EC and Bacillus thuringiensis at the dose of 20 and 100 ml per 20 liters of
water, respectively. Planting mungbean in January, February, March and April found the
most outbreaks of beanfly adult. Planting made in January, however attained the
highest yield. The results of survey in Central and Northern regions of Thailand showed
that outbreaks of aphids were observed in every season. Most outbreaks of aphids
found in the late rainy season, followed by the dry season. Therefore, mungbean
planted in the both seasons should be explored carefully and consistently to control
and minimize the damages by infestations of aphids. Phytotoxicity of pre-emergence
herbicides to mungbean were non toxic, except for acetochlor, oxyfluorfen and
flumioxazin having low toxic and clomazone showing moderately toxic. Pendimethalin,
oxyfluorfen, oxadiazon and imzapic herbicides had highly effective in controlling annual
grasses and broad leave weeds. Pendimethalin, oxyfluorfen, sulfentrazone, oxadiazon,
flumioxazin, imazapic, metribuzin and alachlor produced no remarkably yields among
them. Most of post-emergence herbicides were non toxic, except for imazapic and
imazethapyr observed low and moderately toxic, respectively. Imazapic, imazethapyr,
propaquisafop+fomesafen,  fluazifop-P-butyl+fomesafen  and  haloxyfop-p-methyl
+fomesafen were highly effective in controlling annual grasses and broad leaves weeds.
They, however attained no significant differences in mungbean yields. It was also found
that pre-emergence herbicides application of alachlor and imazathapyr at 240 and 20

g(ai) per rai, respectively, could not control weeds in mungbean grown after paddy rice,
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indicating that use of these herbicides should be weeding once at 20-30 days after

planting.

Keywords: Mungbean, Vigna radiata (L.) Wilzcek, Powdery mildew, Oidium sp., key insect
pest, mungbean pod borer, seed treatment, chemical control, Ophiomyia phaseol
Melanagromyza sojae, cotton bollworm, natural enemies, botanical insecticide, foliar

spray, herbicide
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10 #u watesninnslinuasinunueushuluads 4.75 e 10 fu

NanN15NAaesl 2555 nunsszuiaeniziuausuly wuieanu U 2554 1agd1unu
nuaushulunaunuans La?iaagjiwdw 10.75-13.25 fasio 10 fiu Feldunnsinafiunisadd 39
WATIEIUDYANAINUA1IAIYTT Analysis of variance

v UENSASaLINLED 3 Tu nswiuans wusueushulueds 1.00-4.00 fasie 10 Fu
Youninasldnuaisinunueudiuluiades 8.50 §ase 10 du N15WUAT indoxacarb,
methoxyfenozide wag lufenuron nusiwrunueudulutesldsieiu tody 1.00 1.25 was
2.00 A% 10 AU NISNUETS lambdacyhalothrin wag Bacillus thuringiensis Wukads 3.00
way 4.00 6o 10 AU MIUAIAU UINAIINTTNUAIT indoxacarb tag methoxyfenozide W#
laifn91nn1s9uans lufenuron

wduENsASaUIALEY 5 Fu nswuans wusueushulumde 0.25-3.00 fsie 10 Fu
teuninislanuansiinuads 9.50 ase 10 fu n153wans indoxacarb, methoxyfenozide,
lufenuron waz lambdacyhalothrin wushwiumueusuluteslisieiu wie 0.25, 0.50, 0.50
way 2.25 §ame 10 fu muau vasfiniswu Bacillus thuringiensis Wuwady 3.00 fase 10
fu Faunnnianisnuansindoxacarb, methoxyfenozide wazlufenuron  wiilalsinga1nnIswy
@13 lambdacyhalothrin

wduENsASaUINLEY 7 Fu nswiuans wusueushuluade 0.75-3.25 fsie 10 fFu @
Uooniinasldnuansfinuiade 10.75 §1me0 10 U WANISHUATS indoxacarb,
methoxyfenozide, lufenuron k&g lambdacyhalothrin nusnuausululufnaiy Laa‘la 0.75,

0.75, 1.00 uag 2.75 @60 10 AU AINAINU VUEANIINUENT Bacillus thuringiensis WULRAY
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3.00 fse 10 fu FIINNIINISHLES methoxyfenozide, indoxacarb uaz Lufenuron laising
91nA15NUANS lambdacyhalothrin

n¥auasasafiaetudr 3 Ju nnnssudsmanuasnunueushuluids 0-2.25 fsie
10 #u Fetdouniinisldnuansfinuiade 8.25 fafe 10 Au n15NUETS indoxacarb,
methoxyfenozide, lufenuron waz lambdacyhalothrin wunusushululdunnsneiu wie o,
0, 0.25 uaz 0.25 §se 10 U ANEIFU VeueTinsnu Bacillus thuringiensis WULRAY 2.25
Ao 10 AU UINNIINITHUENS indoxacarb WAy  methoxyfenozide WaliA1991NNITNUETS
lambdacyhalothrin tag lufenuron

p&iuansasaiaeands 5 Ju yonsauAfdnuasnuueudhuluaie 0-2.75 Fase
10 iy Hosnirnislunuansiinunueusihulueds 7.75 fase 10 §u n1swuans indoxacarb,
methoxyfenozide, lufenuron wag lambdacyhalothrin wusueusaululuasiunisaif
128w 0, 0, 0.25 uar 1.25 e 10 §U MUSINU Yz Bacillus thuringiensis WuLRAY
2.75 s 10 AU WINAINAISNUETS indoxacarb, methoxyfenozide uwaglufenuron el
F1991ANTSWUEANS lambdacyhalothrin

wdmiuansaSiiansud 7 Yu nsviuanswunueusuluiade 0.25-2.25 dse 10 fu
tauninnishinuansiinuiads 7.50 fase 10 §u NMIWUENT indoxacarb, methoxyfenozide,
lufenuron waz lambdacyhalothrin wunususiululiunnsieiy wie 0.25, 0.75, 0.75 way
1.75 §sa 10 fu muaIdiu nSWUENS Bacillus  thuringiensis WUy 2.25 fase 10 fu
1INAINSNUAS indoxacarb, methoxyfenozide waglufenuron  WAlUAI9IINATITHUETS
lambdacyhalothrin

nan1snaaes U 2556

AeunuENsHUNMSSEUIATRLNaTseU ALl wuaswiv LLawuauLﬁmﬁlﬂﬁ’amgﬁh
Weadntosuaziinisnszatesliainaue wanunisszuinvemueuiiuly wasszuinAeutg
ananeswvhnsnuasiionageuUsEans nmiunueusuly

NOUNUAT WuﬁwuaumauﬁaﬂuLa?isag'sw’i’]a 7.25-10.00 §sie 10 du delaifiany

a K a L3

WANEINAUNINEDH ammewﬁa;ﬂawé’qw'umﬁé’m%% Analysis of variance
WAL 3 Tu nsviuansnuvusushuluade 0.75-3.75 fsie 10 fu
HYouniinisldwuansfinuiades 11.50 das0 10 du N15WUAT indoxacarb hag
methoxyfenozide wushurumuaushululinady 1wae 0.75 uaz 1.00 Fse 10 §u auaisu
WALBENINNITNUETS lambdacyhalothrin, lufenuron wayBacillus thuringiensis finuiade
3.25, 2.25 uag 3.75 fase 10 AU AIUEIAU
wdamiuaNsASIusALET 5 YU nsviuansnunueusialuds 0.50-2.75 fase 10 Fu

UynNIINSLUNUEISINULREY 10.25 Aame 10 AU N1SWUETS lufenuron, methoxyfenozide
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waz indoxacarb wunusushululusedy was 1.00, 0.50 waz 0.50 Fase 10 fiu AuaIFU
witlesninnsNuans lambdacyhalothrin wasBacillus thuringiensis finuwade 2.00 was 2.75
e 10 fu wdsiuansadausnuds 7 Yu nswuans wunueushulueds 0.50-3.75 fsie 10
fu dosniinaslinuansfinuiade 12.50 #ade 10 §u n1sWuans ufenuron,
methoxyfenozide uaz indoxacarb wunueusihululdsieiu wae 1.00, 0.75 wa 0.50 fase
10 #u AUSIEU witesninn1swuans lambdacyhalothrin wasBacillus thuringiensis Tinu
1Ay 3.50 way 3.75 fame 10 fu

wdmiuasaSifiansuds 3 fu nmsnuaswunueushulueds 0-2.50 fase 10 du
Hauninmslinuansfinuieds 10.50 fase 10 fiu n1swuans Wufenuron, methoxyfenozide
war indoxacarb liwunueusily wagtlesninnsnu Bacilus thuringiensis finuiade 2.50
fne 10 Ay

wduasASaTianndn 5 Yu msviuans wuvueushuluede 0-2.50 dae 10 du toe
nd1nslinuasiinuede 8.25 dade 10 §u A15WuATS Wfenuron,  indoxacarb  waz
methoxyfenozide lanuvususiuly waztesninniswu Bacillus thuringiensis finulade 2.50
e 10 fu wdsiuansASTiaeuds 7 Yu nswuanswunueushuluedy 0-2.75 dse 10 du
Hounirnishinuarsinunususiauluiade 10.25 §ase 10 du n1snuais lufenuron,
methoxyfenozide wag indoxacarb wuwuausuly wds 0.25, 0.25 fse 10 du wazliny
wuousuly MUy teaninniswu Bacillus thuringiensis inuwady 2.75 §asa 10 du N1
Wuans lambdacyhalothrin wunueushuluiade 2.00 fasie 10 du lusiesiuan3snsmuans
FBsdug

MsriuaIsnnssuis TUszansamdesduirfanueuiululudnden Geusdasd

UsgAnSanuananafutng usansusazsiafinalnnnseengnifiunndneiu nsdfidnisldadu
nauiuIzYl8liveaon15a19AIUAIUNIUYBILUAS uonand a1 lufenuron,
methoxyfenozide LLazLﬁaLwﬂﬁﬁa Bacillus thuringiensis Juansiireuinsanizianzasme
wuouRLde faty %ﬂLﬂumiﬁﬁé’umwﬂama;ﬂ% Huslae LA wuandey wazuuasiil

Uselowudue nasan1veasdlinusinisiniuuesalsnedilsn (Phytotoxicity)

Anwmavasiulgnievusuliasiuwdwuludaide iy

Han1Ivaaest 2554

fudeaiivgnidioununiius numadwhansvesueulsasiura LTI TTEE N
Wudenniian fo 5.12 Wesidus uslisisanmsugnludeuiiunay wazunsiau (3.64 uay
3.60 Wesldud mudiu) Simshatsvesmueulazdnumanglausiududoafivgnifeouden

wweuwaziiuaulinainnisvanludeouunsiay Aoy 6.38 6.05 uay 4.25 LWasidud
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AINEIRU BiEnnIINIsUgniuieungunIAL fguieu nIngIAY AmnAy wasiueieu N3nns

¥1anu1aae 3.8 LlWasHud d1UN1571a18UDINUIULALANLALINZEIP U NTLINULINTEA LY

q

fdanvanludeuiiviauuasnuaniius Andu 14.98 uaz 12.76 Wesidud Fwnningaden

D

ﬁﬂqﬂiuﬁauﬁuﬂ fifinsvianeiade 9.18 wWesidud nsnaasUszaulaymaninulasugndl
an iy dusnyn wagihihdadunauufudEaugniteunnseuauiafouiuisy vilvika
wARTlFF1ann Fenaussidunsmaasstndludeuyssana 2555

Han1naaesl 2555

nsugniaferlueunnsauuaznuaius fnsiarsvemueuiasiuizaFusis
srerAAuly sresruauuazIrazanug uadiaunsolinandala uinisugnludeuiiuinuuas
wwiey wuindslidwihane dlddudine wagldannsafunandald nsvgnluifeu
nuaius nunsdihagvemueulasiulgddududeasresiuduiounian 35.87
Wesliud geandimsugnifeunniauuaziiunauiinigidviate 14.74 way 7.23 Weosidud
puddu dnsidwihaisvesmueunazfnumanzlaudududouinigaiiloUgnifousiuiay
AUAMUS wazunsay Andu 13.25, 10.38 uaz 8.9 Wesidud auddu gandinisugnifieu
wwiey Feiimsidniiane 3.6 Wesldud  wazwunadiianevesueulazinudazddy
fMdvnniigaiiovgnideunnsiey wavswiey Aaidu 1,58 uag 1.20 Wedldus usilsisinsan
msUgnluiieununiusiinsdvihate 0.46 wWedud  usdnnimsugnluiieutiuia
weuanex fguieu nsngIeu Awnes Augieu natay naaaneu uazunau Fdlinunisid
yhangvemusuLazinufazdfuiNTan sunandn msugnludiounniau Tnandn
gean Ae 353 Alan3usiols gandinsugnluldieununtiius uagiiunau Alvinandn 183 wag 30

Alansusals muainu

nsAnvutasdngiadeniniuuasiudefilullasnynsnsuanianansuasniamile
MBUAN

andunsdrmawaziuiindeyasenitufounaini 2553-fug1gu 2558 LUIRNY00)
Ugn Ae Augiu serdnsfounguniau-euliguiey Yatggry seninufoudannnu-weu
WAy uazqquds seninafeusunau-ieuiuiay dsadudeitaseny 3545 Ju lu
wasnwmsnaaiuiinianatswazniamiionsuas Inesiusudoyanissruinvesuuausiay
viauazrmstosiumdavesnunsnslulsazqguazusasl edunauunliunisunsszun

msdrsalul 2550 wasdudenfiasfunazdudenindmveununsnsimindouim
uATaT3A Laviivaylan sevinafiounanau 2553 fadieu fugngu 2550 uuasinuLNdign fe

o v

WRgANAU Mdansylankauate wuasiuangaaun s vueusiuly nusunseyin vueu

(%
a

nsvyveu nuauIzaNalny vueulaeinun e ndgliluazindegeu lneuuasninsseuin
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snfian Ao wdsdndu wu 3.3 fde 50 Fu sesawn fe Mmdanszlaauouasuazuuasiy
Wgfuider wu 3.1 uay 2.2 fasie 50 fu muddy

msd1selul 2555 wiasdudenisuuazdndeafiafvesnuninstminuasadsse
wsysal spinaieusanau 2554 89 WWeufugnou 2555 dsluriafounaiey 2554 fs Lfeu
unsIA 2555 Yszaudgmiivian Seiiniseondimalutiafeunguaiay 2555 9 ey
ffugneu 2555 sauvieAu 63 ulas uasiinuanniaaluuggeu Aeviuounsedin wu 4.6 faste
50 ¢y sesatnfe WAESEU WU 3.3 fare 50 Fu dauiusd'swmﬂqq]sluwungsa'aumﬂﬁ'qm
102.9 fsia 50 AU sedasnumaniinnselanlauatelaruewzinungan 15.4 uaz 8 M

%

o 50 AU MINAIU ValEYNnuAY nuanvdianselanlauaneiInfian 65.5 Ao 50 Au

FORIINY MUBUNTEYHNUALNUBULAIEHNTINTGAT 24.0 wae 11.5 6758 50 AU AUAGY

ag19lsinny nudiuuasdngsssuviAsnraneviie 1y daau1A wuastelnla dedu

nsd59lul 2556 wlasdudeifusazduderfindvesnuninsdminmysysal
fwoglan Feuv gries1l wag UATAITIA SININBADUARIAY 2555 Dadpufiueey 2556 54
Sruausiedu 84 ulas Tnsdrsraidiedaderotguszna 30 Yu wannumsnsfidisialuidion
weRniou 2555 finsugndndedludminfivalan nuuuasnniian wu 26 viin uuasiny
snfian Ao inABseu 11U 38.0 fase 50 fu esasnie Mo EindIALATIUBUN Y]
fin U 3.4 way 30.1 Fasio 50 fu dnlutianguds wuwdsseunnitan 562.6 faste 50 s
sosasnie vuaushulu uasnaslyl wu 235 uay 18.8 Marle 50 #u MUY INggNUFs

WIFIYINTILIULNNRANAIT Teanunsaviateuiasdnsiylavateyiin Wy iwdsgeu indeuds

[
a

wieviey lsdmgity auvialdvesiuasdngiivdnraneviin
n3a153alud 2557 wlas@ediidulasfilenianiveunyninsdaminuasadTsd
wysysal wadlan avis il uazdeuimn seninalsunaial 2556 AunAuiueeu 2557 54
Fuuriedun 130 wdas nsdsialugisaeganu serirsfieunatnuuasngadniey Wuudas
YDUNEATNIINTANIN Fuailan any3 inysysal uAsadssa wazglerie uuasinulnyian As
waggau 1,103.0 fIse 50 AU 09AMNAD MUBUIAIERNGIMA1 uazvueutiuly 101.8 uay
18.4 ¢ 50 fu lagnuunnlunlasnunsnsdminnin fvalan uLasinysysel 339gQuas
| - oA = & - - o v =
FENIAUABUNNTIANTUFBUTUIAN NUINGEBRUNINTIAR iR 262.5 fsD 50 AU F09A9U1AB
vueunseyrnuazindsll wu 20.7 uaz 14.2 date 50 fu luwlasnunsnsdaminuasaissa
LaznYsYsal drudugry eungunAl wundgseukaznueuazataieNLUaLNYATNS
% (% L3 £ N o v ! v [ v !
JandauasadssAlarariesnll 1 12.5 uar 2.4 fsie 50 AU ATLAU NgAURN WUADALE
s lulUasdiuiuinweaunls feunsariatguuasdngiivlavatevia Wy indeseu Lnde

wla indeviey lsfngity saunsldvesuuasdnsiivdnratevila uenanil anuuuasiliimgny
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luwdasd@erunneu Ae mmdndnuavaiy Phyllotreta flexuosa (Iliger) aniingn (leaf
beetle, leaf eating beetle) MsaL3uNBNYain MILHILAIYAYIY (leaf eating beetle) {iTo
Weenans Monolepta signata  Olivier Baluuuasdnginatadnilslussegdunduwazinn

o/ o w IS

o MUaURLEeIA Jaagluradailadn (Sphingidae) LUudngdAyvosuziloma angu Suwme

Y

[
LYY =

nunl warlfinenliiuseau esainuueufivuialng faiu winfinnsszuinuinenavinlidi
Usennluuagangla

msd1salul 2558 wlasiudeaiadiunazdadoidivesnunsnsdaminfivalan
mwsysal gviusnll wazuATansIA sTriaieunana 2557-euliquis 2558 ulasidisialy
Wousapudsdeungadnia 2557 Wuwlaswaunuasnsdminfivallan weouunsiaudafou
furand19993emTangsysal ihewuwguiisfoungunay d159939mingiusii ey
nguaaudadouiiguisn d1s1adminuasaissd sauviedu 42 ulas wuih luuaneggsy
ssrhadiougaaudafeunnainmeu 2557 Aufiugndandenfiatu Téud Sminfunlan was
dngtadeniinumnnludaudeneny 14-21 Yu T wiasUszaniinga fe wiedeuda sesaun
fio inudenda wu 123.0 way 1.2 fasie 50 du auddu wazuiasssianuIndainuinndige
fio vusuihulunagnuounszyin wu 1.7 uag 1.1 #asle 50 fu mud v wagludideieny
35-45 u wuasdnsdndedinuinn Iiun uuasUssinmiings fe iwdssoudiua ganudeadn
WU 462.4 Uz 15.2 fasie 50 fiu uuasUsziamuInda Ao vuouanzilndaangAuasueusiu
Tu U 10.4 uag 2.4 fasia 50 siu muaIRy dulugguas sevinafeuunsAudaseuiiuAy
2558 Wuitugndudeafnifudamiamesysal uiasnsduderiinunnlutaeeny 14-21 Yu léud
wuasUszanIngn Ao indsdeuiasesatnAomasll wu 112.9 uag 17.1 s 50 Fu
PuEFU wazuaasUszAMUINARRINUINNTIgn fe MUBUNTEYAN WagnusunsEYeN WU 1.8
uaz 1.5 fsie 50 fu mwddu wazlududeneny 35-45 fu uuasdagfinuunn 1Hun wuas
UseLnnuinga Ao WAL wagwdedndu wu 192.7 wag 10.2 Faste 50 fu wuasUszianln
fin Ao MusunIEYVeN T0sasAoruBULAziNAINNIAY WU 2.1 uag 0.9 Faso 50 fu
iy danlufuggdu spudiafoumssudafouliquisy 2558 fufiugndandeafiatu
Jimdngiivsfluazdminuasanssd ludmingiosinuuuasdngludndetiseny 14-21 fu
#un wuasUssinntinga Ao indpseuda sosasnfe wasl wu 117.2 uag 21.4 dase 50

v o Y] IS Y % o N ¥ I
AU AU IRU LL@%FLUQ'JL‘UEJ']EJWEQI 35-45 3u HURIAAINIVYIVINUNIN oA LLM@QUﬁ%LﬂVI‘U’m@ﬂ

' '
o = =

Ao inAgsouda wu 90.3 dadle 50 du dmsudmiaunsarssd wuasAngaLlgInnuLnly
fuTenony 14-21 Ju ldud uasssinmiinga Ae wisseudh sosaanfemasindu wu 17.6
LAz 1.4 fase 50 fu MmuaIRy uiasUssandafinuunndian Ae sevsdansglanuouais
WU 1.4 §asio 50 #u wuasdngdindefinunnludandereny 35-45 u loun wuasuszianuin

an Ao gl uazindegeu wu 345.0 uar 23.0 fse 50 Au wazuuawUszanUnda laun
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MangiANTElAALIUATY TOIAINAD AILATLAY WAZVUBUNTEYEY WU 87.0, 20.5 uag 9.0 M
flo 50 AU AR
] v v = v o & 2 o =
uladn ynagugniinisidihanevesndeseududniuunn Inenuinniigaluvans
U F99A8NAD AuAs fadu nsUgndudedluy 2 gail msimsdinudategsadae

wFennunseaIsmatesiuida Weananudermeannnisidvinansvediuaidngniteale

Anwmsdamsiviuensuantlesnunm
nanslYasidaivnguseanldnewivitesen
Usgifluanuduiiwvesansidnivivussianldneuviiveen Aseey 15 wdanuans
1 o v o A A & a ' v & IS [ v [ | . .
NUIT @15A19RIYNY VU UNEADAUN VY ILANUBY laun pendimethalin, acetochlor,
oxyfluorfen, oxadiazon Wag metribuzin ﬁizﬁUﬂzLLuuagjizmw 0.5-1.0 d@wansmanivny

[

flumioxazin 1Wuiwuunats Useiiulaazuuu 3.5 feonsiduiivarldnundanisnuansinda

%4

o A Y] i 2 a = o Y o Y v U a = =
NG 30 U LK clomazone L‘UNWHEULLﬁ\T NN@W’]IV@?LSUEJ']QE]ﬂGU'] AUNILVYIUDINTIVIIUN FU

v A

LAszUNTU BInsdananasmeliiile 60 Yundsiuans suuszansamnisauauiuit
Uszinnluwau wazuszanluning fiszey 15 FUNFINUAIT WU @19A19n TN
pendimethalin, dimethanamid, acetochlor, oxyfluorfen, oxadiazon, flumioxazin,
imazapic, clomazone Wag alachlor @nnsamuAuiviivUssinvluwau lawn nerundwsuy
(Echinochloa colona (L.) Link) wej\@udn (Brachiaria reptans (L.) Gard & Hubb.) uag e
Auun (Djgitaria  adscendens (HBK)  Henr) laa d@iua1sidniasis  pendimethalin,
oxyfluorfen, sulfentrazone, oxadiazon, flumioxazin, imazapic W8z metribuzin @14150
AIUANTINYUSELANUNIG Loun wginens ( Euphorbia  heterophylla L) dndauls
(Commellina benghalensis L.) VguRuvaN (jpomoea pes-tigridis L.) WNATIARILNAIU
(Acmella oleracea (L.) RKJansen) LLazgﬂWﬂU (Phyllanthus amarus Schum & Thonn.) l4a
LLazwudwmiﬁmmm’%ﬁ%ﬁgﬂﬂszLﬂmSLULmULLazSLUﬂ%Nié’ﬁ laun pendimethalin, oxyfluorfen,
oxadiazon, flumioxazin wag imazapic iiefiTnsansiuauduasiminuieiaiy Tnonisdy
Aufegssnusutuiiefissey 30 Tundmiuans nsnuans pendimethalin, dimethanamid,

acetochlor, oxyfluorfen, oxadiazon, flumioxazin, imazapic, clomazone &g alachlor a

ruuauiviglunavliianaisiunieadid d11suans pendimethalin,  sulfentrazone,

1%
o Y 1%

flumioxazin tag imazapic Hwauauiviglunieliuanasduniads arudtdnursianeg

WU pendimethalin, dimethanamid, acetochlor, oxyfluorfen, oxadiazon, flumioxazin,

v
a o o A

imazapic,  clomazone  Wag alachlor  Hu minuisTeialuwauliaedy wazans

pendimethalin, sulfentrazone, flumioxazin tag imazapic Auwinuisisngluntsldaneiu

Wuiy Wesinansmdndeiivvail  awnsamuauiviglaatndfesiu dmsuisnisnida
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SufiuseiofhiminukeTefinnndu Wosnmatdatufivieiiovndies 1 ade fisver 20 Tunds
s usnsduiusesneTuiievinfiszes 30 Sundamaviuans SmuTeesennnadatusluse
Tl mevdannmaridnisiuieiielunssiiuds futhwitn 100 wia nanssads Tiwin 100
wialdenety wie 6.3-7.3 n3u dmdunandndndes wudn n1sldans  pendimethalin
oxadiazon Wway imazapic IﬁmawﬁmﬁaLsﬁmqmdﬂmiﬁ%ﬁm AD 197 191 way 196 Alansuse
15 suadu lamneannnslaans oxyfluorfen, sulfentrazone, flumioxazin, metribuzin wag
alachlor lagilnandn 174 174 172 164 waz 172 Alansusels auddu wazynnssuisnis
fdnfuiivlvinandndndengaininmshifdntvieiliuanda 98 Alansusiels
wanslyasidndyieusunanlavdsiviteen

v v A

Usziiupnuiduiwvesarsidadufivuseinnldndsiviivion Aszey 15 naINUaIs

'
1w oA

WUI1 @15 imazapic kag imazethapyr fanudufivdeiilendntssfalunals dwavinld
Fuderesinnsasyduladiaioudioutunssuislimdaiudin Fre1nsdananvemelule
60  Fundenuans auszansainnisarunuiviivuseinnluway lawn vefrundvuy
(Echinochloa colona (L.) Link) wanAufn (Brachiaria reptans (L) Gard & Hubb.) #ej1@uun
(Digitaria adscendens (H.B.K) Henr.) nejrunaane (Dactyloctenium — aegyptium (L) P.
Beauv)) uwagiviwuszianluning loun e ens (Euphorbia heterophylla L) Hnlauiiu
Boerhavia diffusa L.) wazdnAeuR (Cleome viscosa L.) fisz6s 15 Tundamiuans wuinans
imazapic, clethodim, imazethapyr, propaquisafop, fluazifop-P-butyl, fenoxaprop-p-ethyl,
haloxyfop-p-methyl, quizalofop-P-tefuryl, propaquisafop + fomesafen, fluazifop-P-butyl
+ fomesafen, haloxyfop-p-methyl + fomesafen @nsafidnivisuszianluwaulan dau
@13 imazapic, imazethapyr, fomesafen, propaquisafop + fomesafen, fluazifop-P-butyl +
fomesafen uwag haloxyfop-p-methyl + fomesafen @usandnisnsussinnuninglas
Ve iians imazapic, imazethapyr, propaquisafop + fomesafen, fluazifop-P-butyl +
fomesafen wag haloxyfop-p-methyl + fomesafen ansardatuiglaanaussanluuay
wazdssavluntie  idefinnsanduduuasdmidnuiefuialnensdufuiegnaduudu
Jufiufiszoy 30 Yundewuans wudvivuszianlunau ldun nerundvay (Echinochloa
colona (L.) Link) wanAudn (Brachiaria reptans (L) Gard & Hubb.) waduun (Digitaria
adscendens (H.B.K.) Henr.) #ej1unnaane (Dactyloctenium aegyptium (L)) P. Beauv.) uag
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