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Abstracts
Appropriate maize production technology under drought condition project was
conducted during 2006 — 2010, consisted of 4 activities; optimum nutrient management for
maize production under different varieties and locations, minimum tillage in maize based
cropping system, integrated production inputs enhancing maize productivity and minimize

yield loss due to maize pests.



Nutrient management for maize production under different varieties and locations on
alkaline, clayey and loamy soil can be recommended as follows; The optimum fertilizer
application for maize production on alkaline soils at Tak Fa district Nakhon Sawan province
for Nakhon Sawan 3 (NS3), were 5-5-2.5 kg N-P,Os-K,O/rai on Takli series and 5-5-5 to 10-5-5
kg N-P,Os-K;O/rai on Lop Buri series. The optimum nutrient level of fertilizer application for
NS3 and NSX052014 production on Samo Thod series was 10-5-5 kg N-P,0s-K,O/rai. Whereas,
the production of maize on Lam Narai series which had shallow soil depth less than 65 cm
showed extremely high of yield loss during long periods of erratic seasonal rainfall shortage.
The optimum fertilizer applications for maize production on clayey soils at Pak Chong district
Nakhon Ratchasima province were 5-2.5-5 kg N-P,O5-K,O/rai on Chock Chai series and 5-5-5 kg
N-P,0s-K,O/rai on Wang Hai series. The optimum fertilizer applications for maize production
on loamy soils were 10-5-3 to 15-5-5 kg N-P,Os-K;O/rai on Wang Saphung series at Loei
province for NS3 and 10-5-5 kg N-P,Os-K,O/rai to 10-10-5 kg N-P,05-K,O on Korat series at
Nongbua district Nakhon Sawan province. The optimum nutrient level of fertilizer application
for NS3 and NSX052014 grown on Wang Hai series at Tak Fa district Nakhon Sawan province
was 5-5-2.5 kg N-P,0s-K,O/rai.

Nutrient balance for maize production under different varieties and locations was
investigated to obtain a guideline for fertilizer and soil management on maize production
which can preserve soil fertility and maintain nutrient balance. The results can be
summarized as follows; the use of chemical fertilizer at 0.5x of recommended analytical rate
with 500 kg/rai of chicken manure and incorporation of crop residues, or applied 500 kg/rai
of chicken manure, gave nutrient balance surplus in three calcareous soil; Takhli, Lop Buri
and Lam Narai soil series for maize varieties NS3 and NK48. These recommended practices
can reserved the soil nutrient for the next crop season, reduced chemical fertilizer and
maintained nutrient balance in soil. Moreover, applying chemical fertilizer and organic
fertilizer gave value cost ratio which maximized benefit for economic return. The
recommendations of fertilizer and soil for maize production on clayey soils were using the
B8O variety with the application of recommended analytical rate on Chock Chai series and
using NS3 variety with the application of recommended analytical rate on Wang Hai series. In
addition, it was found that the recommended rate by farmer practice was used to facilitate
fertilizer for B80 variety on Wang Saphung series. The recommendations of fertilizer and soil
management for maize variety Magic 100 and DK919 production on loamy soils were using

chemical fertilizer of recommended analytical rate together with incorporate of crop residue,



or applied 500 keg/rai of chicken manure together with incorporation of crop residues, or
applied 0.5x chemical fertilizer of recommended analytical rate with 500 kg/rai of chicken
manure together with incorporate crop residues. These practices gave soil nutrient balance
surplus.

The results of Integrated agricultural inputs management of maize production can be
recommended as follow; On alkaline soil, application of chemical fertilizer together with
incorporate phosphate solubilizing microorganisms isolate ML1 RPSO03F and RPS0081B for
maize production on Takhli series, contained more available phosphate in the soil than the
application of chicken manure and without chemical fertilizer application. Nevertheless, the
effects of chemical fertilizer application together with incorporate phosphate solubilizing
microorganisms, application of chicken manure and without chemical fertilizer application
were not different on maize yield. There was no response of maize applied chemical
fertilizer and phosphate solubilizing microorganisms on Lop Buri series. On Lam Narai series,
application of recommended analytical rate of NK plus phosphate solubilizing
microorganisms increased maize yield than the application of NK. Nevertheless, application
of recommended analytical rate NPK reduced the efficacy of phosphate solubilizing
microorganisms. Therefore, with or without application of phosphate solubilizing
microorganisms were not different. The integrated of plant growth promoting rhizobacteria
(PGPR) for maize production on clayey soils; Chock Chai series and Wang Hai series found
that PGPR had no effect on yield of NS3 variety. The recommendation of fertilizer for maize
production on Chock Chai series and Wang Hai series were application of chemical fertilizer
at 0.7x of recommended analytical rate. The integrated of inputs for maize production on
high fertility Wang Saphung loamy soil found that application chemical fertilizer at 0.75x of
recommended analytical rate or application chemical fertilizer at 0.7x of recommended
analytical rate plus incorporated chicken manure or PGPR were effective methods and more
effective than without fertilizer application. Fertilizer and cropping system management for
maize production on Samo Thod clayey soil found that the soil organic matter in maize-
lablab bean cropping system remained at a higher level than the maize-sorghum and the
maize-mung bean cropping systems. A comparison between four methods of fertilizer
management on soil properties showed that application of chicken manure caused the
lowest depletion of soil organic matter and the highest accumulation of phosphorus and
potassium. Whereas, application of chemical fertilizer caused higher depletion of soil organic

matter than the application of chicken manure but less than the treatment without fertilizer



application which soil organic matter, phosphorus and potassium highly declined. Analysis of
economic return showed that the maize-mung bean cropping system resulted in higher
economic return than the maize-sorghum and maize-lablab bean cropping systems. Among
those three cropping systems, fertilizer application for maize at nutrients level of 10-5-
5 kg N-P,05-K,O/rai showed the highest economic return.

The minimum tillage in maize based cropping system revealed that yield of NS3
variety grown on Chock Chai soil series under tillage and no tillage system were not
different. No tillage system is not only save cost of labor and time but also preserve the soil
and water.

Study on maize production under integrated inputs was aimed to analyze and find
out the appropriate technology for enhancing maize productivity in term of cost reduction
and gain more return. The technology included seed, fertilizer application and optimum
harvesting machine corresponding to farm size. The results found that cost and return of
maize production varied depending on area and climate conditions. Cost of production
comprised fertilizer, harvesting, land preparation, seed and general practices that accounted
for 30, 29, 18, 10 and 7 percent respectively. Majority problem on maize production was
misapplication of fertilizer. Therefore, farmers need recommendation on appropriate
fertilizer application which suitable for mechanization. The farmer’s criteria used for
selection maize variety were high yield, drought tolerance, small cob, no-lodging at harvest,
good seed germination and high vigor. From this study, we found that some maize inbred
lines differed in storability thus; to produce quality seed must be more careful during
processing. Integrate chemical fertilizer with bio-fertilizer; PGPR-one can increase maize yield
and decrease chemical fertilizer cost by 50%. Furthermore, the two row type harvester has
been developed to reduce cost of labor which can be a prototype for commercial and
introduce to farmer later on.

Maize disease and insect pests are very important factors affecting yield. The
objectives of these activities were to determine yield loss, identify maize germplasms for
resistance to maize pests and find out appropriate control measures to minimize yield loss
caused by maize dwarf mosaic disease (MDM), corn thrips, Asian corn borer and cotton
bollworm. The results can be summarized as follows; Maize dwarf mosaic virus (MDMV)
caused yield loss 20.5-38.6% on the single cross hybrid NS3 when infection takes place at
V1-V9 stage or after emergence till one month after planting. There was no effect of MDM

on yield when Infection takes place after V9 stage. Evaluation of inbred lines for resistance
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to MDMV indicated that four lines namely Neid52001 Neid52004 Nei541006 and Nei502003
can be used as source of resistance in breeding program. There were 22 promising hybrids
that resistant and moderately resistant to MDM and also produced high yield in a range of
1,034-1,541 kilogram/rai under artificial inoculation. Thrips population was observed on
maize and found that the infestation of thrips were higher in late rainy season than rainy
season. The amount was lower than 20 thrips/plant and per ear. Therefore the infestation of
thrips which were found in these studies did not affect the yield. Most of thrips which
infested at seeding-vegetative stage were common blossom thrips (Frankliniella schultzei
Trybom) and small number of bean thrips (Caliothrips phaseoli Hood, Caliothrips indicus
bagnall). Hawaiian flower thrips (Thrips hawaiiensis Morgan) were found infested at
reproductive stage by feeding on fresh silk. The evaluation of maize resistance to Asian corn
borer in the whorl stage showed that the test hybrids were intermediate resistance and
susceptible. Under flowering stage evaluation, the average damaged tunnel lengths were
0.80 cm/larvae. Field experiments were conducted in early and late rainy season to
determine the level of damage caused by Asian corn borer. However late and early rainy
season maize were found 0.85 and 0.63 damaged hole/plant, respectively, which were not
severe to crop loss. Chemical control was also conducted to test the effectiveness of some
insecticides for controlling Asian corn borer and cotton bollworm. The results showed that
the effective insecticides for controlling Asian corn borer by foliar spray were flubendiamide
20%WG at the rate of 5 g/20l of water, chlorantraniliprole 5.17%SC at the rate of 20 ml/20l
of water, indoxacarb 15%EC at the rate of 20 ml/20l of water, fipronil 5%SC at the rate of
20 ml/20l of water and thiamethoxam/lambdacyhalothrin 14.1+10.6%ZC at the rate of 15
mU/20l of water. The effective insecticides for controlling cotton bollworm by foliar spray
were indoxacarb 15%EC at the of 20 ml/20l of water, emamectin benzoate 1.92 %EC at the
of 20 mU/20l of water, lufenuron B5%EC at the of20 mU/20l of water,
thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC at the rate of 15 ml/20l of water, and
fipronil 5%SC at the rate of 20 ml/20l of water.
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Abstracts

Fertilizer is an important factor for increasing maize productivity. However, each maize
variety has different response to environment and requires different levels of nutrients.
Therefore, when new promising hybrid maize has released, the response of promising hybrid
maize to fertilizer application in different soil types should be investicated to obtain a
recommendation of optimum fertilizer application. This study was aimed to determine the
response of maize to fertilizer application in 4 alkaline soils at Nakhon Sawan Province i.e.
Takli series during 2011 cropping season, Lop Buri series during 2012 cropping season, Lam
Narai series during 2013-2014 cropping seasons, and Samo Thod series during 2015 cropping
season, 2 clayey soils at Nakhon Ratchasima i.e. Chock Chai series during 2554-2555
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cropping season, Wang Hai series during 2556-2557 cropping season and 3 loamy soils i.e.
Wang Saphung series at Loei during 2554-2555 cropping season, Korat series at Nakhon
Sawan during 2556-2557 cropping season and Wang Hai series at Nakhon Sawan during
2558 cropping season. The results can be summarized as follows;

The optimum fertilizer application for maize production on alkaline soils at Tak Fa
district Nakhon Sawan province for Nakhon Sawan 3 (NS3), were 5-5-2.5 kg N-P,Os-K,O/rai on
Takli series and 5-5-5 to 10-5-5 kg N-P,Os-K,O/rai on Lop Buri series. The optimum nutrient
level of fertilizer application for NS3 and NSX052014 production on Samo Thod series was
10-5-5 kg N-P,05-K,O/rai. Whereas, the production of maize on Lam Narai series which had
shallow soil depth less than 65 cm showed extremely high of yield loss during long periods
of erratic seasonal rainfall shortage.

The optimum fertilizer applications for maize production on clayey soils at Pak
Chong district Nakhon Ratchasima province were 5-2.5-5 kg N-P,Os-K,O/rai on Chock Chai
series and 5-5-5 kg N-P,05-K,O/rai on Wang Hai series.

The optimum fertilizer applications for maize production on loamy soils were 10-5-3
to 15-5-5 kg N-P,05-K,O/rai on Wang Saphung series at Loei province for NS3 and 10-5-5 kg N-
P,O5-K;O/rai to 10-10-5 kg N-P,Os-K,O on Korat series at Nongbua district Nakhon Sawan
province. The optimum nutrient level of fertilizer application for NS3 and NSX052014 grown
on Wang Hai series at Tak Fa district Nakhon Sawan province was 5-5-2.5 kg N-P,0s5-K,O/rai.
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Abstracts

Nutrient balance for maize production was investigated on 3 alkaline soil i.e. Takhli
series, Lop Buri series and Lam Narai series, 2 clayey soils i.e. Chock Chai series and Wang
Saphung series, 2 loamy soils i.e. Wang Saphung series at Loei provine and Sara buri province
as well as Korat series at Nakhon Sawan province. The objective was to obtain a guideline
for fertilizer and soil management on maize production which can preserve soil fertility and
maintain nutrient balance. The results can be summarized as follows;

The use of chemical fertilizer at 0.5x of recommended analytical rate with 500 kg/rai
of chicken manure and incorporation of crop residues, or applied 500 kg/rai of chicken

manure, gave nutrient balance surplus in this three calcareous soil; Takhli, Lop Buri and Lam
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Narai soil series for maize varieties Nakhon Sawan 3 and NK48. These recommended
practices can reserved the soil nutrient for the next crop season, reduced chemical fertilizer
and maintained nutrient balance in soil. Moreover, applying chemical fertilizer and organic

fertilizer gave value cost ratio which maximized benefit for economic return.

The recommendations of fertilizer and soil for maize production on clayey soils were
using the B80 variety with the application of recommended analytical rate on Chock Chai
series and using Nakhon Sawan 3 variety with the application of recommended analytical
rate on Wang Hai series. In addition, it was found that the recommended rate by farmer
practice was used to facilitate fertilizer for B80 variety on Wang Saphung series.

The recommendations of fertilizer and soil management for maize variety Magic 100
and DK919 production on loamy soils were using of chemical fertilizer of recommended
analytical rate together with incorporate of crop residue, or applied 500 kg/rai of chicken
manure together with incorporation of crop residues, or applied 0.5x chemical fertilizer of
recommended analytical rate with 500 kg/rai of chicken manure together with incorporate

crop residues. These practices gave soil nutrient balance surplus.
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Abstracts

Integrated agricultural inputs management of maize production was investigated to
obtain the guidelines for maize production in corresponding to maize varieties and locations.
The experiments were carried out on 3 alkali soils i.e. Takhli series Lob Buri series and Lam
Narai series at Nakhon Sawan province, 2 clayey soils i.e. Chock Chai series and Wang Hai
series, 1 loamy soil i.e. Wang Saphung series at Lob Buri province.

The results found that application of chemical fertilizer together with incorporate
phosphate solubilizing microorganisms isolate ML1 RPSO03F and RPS0081B for maize
production on Takhli series, contained more available phosphate in the soil than the
application of chicken manure and without chemical fertilizer application. Nevertheless, the
effects of chemical fertilizer application together with incorporate phosphate solubilizing
microorganisms, application of chicken manure and without chemical fertilizer application
were not different on maize vyield. There was no response of chemical fertilizer and
phosphate solubilizing microorganisms on Lop Buri series. On Lam Narai series, application of
recommended analytical rate of NK plus phosphate solubilizing microorganisms increased
maize yield than the application of NK. Nevertheless, application of recommended

analytical rate NPK reduced the efficacy of phosphate solubilizing microorganisms.
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Therefore, with or without application of phosphate solubilizing microorganisms were not
different.

The integrated of plant growth promoting rhizobacteria (PGPR) for maize production
on clayey soils; Chock Chai series and Wang Hai series found that PGPR was no effect on
yield of Nakhon Sawan 3 variety. The recommendation of fertilizer for maize production on
Chock Chai series and Wang Hai series were application of chemical fertilizer at 0.7x of

recommended analytical rate.

The integrated of inputs for maize production on high fertility Wang Saphung loamy
soil found that application chemical fertilizer at 0.75x of recommended analytical rate or
application chemical fertilizer at 0.7x of recommended analytical rate plus incorporated
chicken manure or PGPR were effective methods and effective than without fertilizer

application.

Fertilizer and cropping system management for maize production on Samo Thod
clayey soil found that the soil organic matter in maize-lablab bean cropping system
remained at a higher level than the maize-sorghum and the maize-mung bean cropping
systems. A comparison between four methods of fertilizer management on soil properties
showed that application of chicken manure caused the lowest depletion of soil organic
matter and the highest accumulation of phosphorus and potassium. Whereas, application of
chemical fertilizer caused higher depletion of soil organic matter than the application of
chicken manure but less than the treatment without fertilizer application which soil organic
matter, phosphorus and potassium highly declined. Analysis of economic return showed that
the maize-mung bean cropping system resulted in higher economic return than the maize-
sorghum and maize-lablab bean cropping systems. Among those three cropping systems,
fertilizer application for maize at nutrients level of 10-5-5 kg N-P,0s-K,O/rai showed the
highest economic return.
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Flnefianugadu 197-203 wufluns usdmsiunishilddenieugeiulesiign 170 wufiuns
Liwundugisenduiussenininisagnuinee PGPR1 Aunisldde

AwgEln

nseanidne PGPRI vdelsiagn luvinlimnugeiinueadnlwaidefuiAeadiauunnsing
funeand 41alwadladnuadiln 108 uar 106 wuAes a1uany win1slddeiinaliniugeves
P1lnadauuanaieiuniadd Inenuinnislddednaisingg liilianugaunndieiunisadia
Frlnasinnugiin 110 - 112 wuflues uissdunslildaeifeugaiindesiian 91 wuRiums
Liwundugisenduiusseninanisagnuineme PGPR1 funisldde

Wasidudnemne

msrgnwandie PGPR 1 wisliagn  wagnisladedzniseneg ldibiesidudngmied
AUALANARTUNEDA tnedalnaliesidusinenig 79.33-80.43 wWesidud warlinuind
UfAseduiusszmininsagnuinee PGPR 1 funisldie

NAKGRN

nsrgniudadie PGPR 1 widolingn livihlinandawdeiinonutu 15 Wesidud fanna
wanenaiun1eads Tnedlnalinandsn 623 waz 596 Alansusials auaidu winislddedinalv
HaKANYDIT I NaTiANuANAAUNEdA Tnenudinislddednsndie livilvnandaunnaieiu
neadd dnlnaillvinanda 627-690 Alanfudels widsfunshildledlinandntosian 405
Alansusals lunuifufisenduiusszninanisagnuéneie PGPR 1 funisldie

n139alds1na1ms

nIAgRAASIY PGPR 1 visaliman waznisladedSnisnneg lnanmsiuuds lifinananis
AnldsImem1svestalng laedilnavziinisaaldsnnlulasiau weanesa wavlnunaidey 2.98
0.736 5.08 Wosiiud awanu tasRaluiudiuseglann dedralnn Tu ddu wWdenviuiln uay
wda wiaisigemislulasiauuasveaeda Aneonluuinian Ao 1.22 0.32 wWesldud
puady @ Inunadey azfnlufudidusnian 1.94 Wedldud
3. nsdanisiladensnanagrsmaunauluniswdndralwaiesda fiuanzautuiugiauluiu
Anusruynfuisasys

NanN1sNAaasl 2554

1. sutfnanivesiu wazSaniildusuussduneulgn

NAILATIERURDUUgNTISTAUAINEN 0-15 lwufiuns fid1 pH 5.8 Usinadunieing 1.02
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3. HANBULNUNLATEFANENS

WUINNNIIUIT AR uNanauLnugns (BCR) deendn 1 n3sudsldde 0.75 wimuan
Az + mslddedinniidfiens 1 Idndrunaneuunugniaefian sesasunde nssuislale
0.75 wihmuAaTenau + nstadeyaliunaudns 500 Alansusieals nssudslads 0.75 winy
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ayunan1sideuazdaieuanue (Results and Discussion)
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No-tillage and conventional tillage system of maize variety Nakhon Sawan 3
production in Pak Chong series; Pc (Clayey, kaolinitic, isohyperthermic Oxic Paleustults) was
studied at National Corn and Sorghum Research Center during 2013-2015. The experimental
design was arranged in strip plot with four replications. Consists of two factors, the first factor
is the management of no-tillage and conventional tillage. The second factor is rate of
chemical fertilizer in the seven levels including 0-0-0, 0-10-10, 20-10-20, 20-10-10, 10-10-10,
20-10-10 and 30-10-10 kg N-P,Os-K,O/rai. Soil samples were analyzed for chemical and
physical properties before and after the study. The average grain yield under two cropping
systems were similar in three year experiments. In the year 2013, the average grain yield was
different statically significant even at the level of 0.01 the two system, the average grain
yield in 2014, the average grain yield on conventional and no-tillage were 825 and 691
kg/rai, respectively. The average grain yield in 2014 on conventional tillage and no-tillage
were 945 and 856 kg/rai, respectively. In 2015, the average grain yield on conventional tillage
and no-tillage were 852 and 691 kg/rai, respectively. The no-tillage system of maize, It will
not yield different then. It also reduces the time and effort to prepare the land. Moreover,

production cost can grow faster and help conserve soil and water as well as another way.

N1 (Introduction)
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Biofertilizer, Harvesting machine

Abstracts

Study on maize production under integrated inputs was aimed to analyse and find
out the appropriate technology for enhancing maize productivity in term of cost reduction
and gain more return. The technology included seed, fertilizer application and optimum
harvesting machine corresponding to farm size. The results found that cost and return of
maize production varied depending on area and climate conditions. Cost of production
comprised fertilizer, harvesting, land preparation, seed and general practices that accounted
for 30, 29, 18, 10 and 7 percent respectively. Majority problem on maize production was
misapplication of fertilizer. Therefore, farmers need recommendation on appropriate
fertilizer application which suitable for mechanization. The farmer’s criteria used for
selection maize variety were high yield, drought tolerance, small cob, no-lodging at harvest,
good seed germination and high vigor. From this study, we found that some maize Inbred
lines differed in storability thus, to produce quality seed must be more careful during
processing. Integrate chemical fertilizer with bio-fertilizer; PGPR-one can increase maize yield
and decrease chemical fertilizer cost by 50%. Furthermore, the two row type harvester has
been developed to reduce cost of labor which can be a prototype for commercial and

introduce to farmer later on.

uni1 (Introduction)
Ussinalnediiungndnlnadesdnd 6.928 d1uls nandnsiu 4.43 dusdu nandniaie
639 Alansusels (Frinnuasugianisinens, 2552) fulgneglulunnawmiledesay 62 augd

A13aUNANITINYAT (2555) $1891UT 2554 Idandamesysaliiiuigndnlnagean 983,510 13

v '
fal A I

JandauasanssAlinunuan 282,050 15 Munvgnsesasnegluunnianyiueenideunieseuaz19

Y
[

lngdaninuassivduniinunugngedn 867,750 13 Stydnwual (2550) WIsULEUAUNUNITHER

o a 1

1lnesudl 1 Jamdadegisenitesuvuiaidn (< 2013) auianans (>20-501%) wavvuialng

Y



107

(>50 157ulU) nudn nswdalurhsuvundnivssansamuinninsuvunlnguazeuianas
a1 tagldnanouwny 0.79, 0.36 wag 0.23 umasnlansy d19NUATEFNINITINEAT
(2552) wuinnwmsnssesar 99 ldiugnisdn Ugniuuaaleelddnsnudaiug 3.2 Alansusals
flufifosay 98.4 ldteiaiidnsn a1.2 Alansusiels Audifesas 1.02 lddeaendnsn 1.61 Alansu
sels nsunsfatelu (2550) eauduyunsnaninlnadndu 6.16 vndedlaniu Faduil
(2544) ausnuzindefimadanisiiaiazviilindiiitrdnlnamde 0 nsudadunisniséay
sussatudosaninineanussmadieutulimaiiniilne fadu Ineemsinulnglddunumsndn
ogaiusvAvB ez HanauLmuuA oI e sild
nsAmmanensifouasiaunalulagnissdedninadesdninedudeides wasmeuns
Auugtiluvanefiu loun suginlwagnuauifeuasassd 3 nandngs nunuuds (fss uay
ANy, 2552) f-ﬁ’ﬂLLusﬁﬁﬂﬁId{jaLﬁmﬁmamﬁmmmﬁaﬁu wardnsdelulnsiauivangan 10-20

v [

Alansululasiausiols (@130 wavame, 2550) wasialuladudnuaniug (yhu wazAme 2550,

]

Do

o

2552) agdlsiny Jagiudidiguinisvinuaauusanuiuiey (pldnd wavaue, 2551) 398

LazauasouneIvInd 1 lnakuuTuRdausBfLesluuALAuNEY 650 Unsels Yiuan

L a a

sununsnannaziinisihlundaludanndyd
winsudvanisineasisemalulagnisudndrilnalunansdiufinin wsinwasnsle
weluladfenanluldvielidu asfinsdnuinaluladnisdavenuning fununisadn wae
waneuunulaslanzeg1sdinsnanlutiagtuidsareanmanuuvisuds inwnsnsiinisidenie
Usuldinaluladlunsudaviel ifleandunu 1fiunanouuny uLazanALLEs991Nan MILAILE
nsdnuifeindunisdensuisiuuiasnaneuununisaannnnsldmaluladveanwning

n13Usuldimalulagninaininasiinanuuiaas nssuimalulagueansudvinsin uns way

=

duannasntmnensnsiinsusuldlunisiiulsednsnmnisuanse by

aa a 6

nslddetnmiidionsidudnnmadenuiislunistisiunandnuazandununisudn 5auly

a 6

fensuwuzdibinasnslddewuunaunany ({Jownd Jedunid wasdednnin) uazwmaluladdus) e
HrgudnenmlunsndnuasUSinananintnlnadesdn e iifismedonisuslnalulsemealny
LazmdeLiiadwean nsnaaesliiinguszasiiefnyinaveasnislddeinmianenssenisanduyu

WNUTuN wagAuNNNaNEATIINALEEIER

[y |

& o & Y] a & v da ° A Y & o saaa
LN@@WHQLUU{]"\WSﬂqiNa@LU@QWUWNQ?WN%W@WW@ﬂqT{J@Jﬂ‘WGU ﬂ']{LGUL@Ja@W‘LlﬁqVWI@JﬂEUQ']Wﬁ

o 9 Y
s

doushlfnisguanarnsinnisnaenszeziianamizdgniteuazazainiu Tunsnanudaiug
Frilwauiunmsldudaiuaeiuuinowazaeiuduiuifudwswasinunmagyinlisnoudu
solsasinanedundudausaaiaivlnluszorusnldfazdesinafuvnuasiusuiiugrieuazans
fuguvtusuiieldlunsndn msfuinwusdaiugifazinvnuamadaiugaeiuduwislomly

wwgdgnazvililasundiudanss nmsasydulaadiaverilinsauasnwilussesusnitetu day



108

Jadenfusnvnudaiuaneiuduililinunings wiszidudnlnabesdniudasansiughenad

2 a1 Y] s

[ d' ! LY v o ¢ 1 =2 =2 [3 Y
ANNENITIUNNSAUSNIILANFA19AY (YUY, 2538) @4 NWU&J’]EJQI&J%Jﬂ?iﬂﬂ‘lﬁ%’]ﬂﬂﬂ&ﬂ’]WLNﬁﬂWUﬁ

]

=2 -

wavANEINIauNsNUSNYLaatugaeiudu aeiudtndudesdnwuielddutoyalunisda

s

wazaunuAush s dnlnadesdniaeiuguiiiieldlunisndnwbaiug

]

=

Tunsugndmlnedudnuasiuiiawalvg inwasnsinldiesesdnsnamnunslunisniey

a

fu Yan Tdle Aanduiiy kazuinnsmneg diunisiiuned Sanstinsidaulunisinuaaiuinlned

Y 9
'

aviindadaddussnudnnuinn ildaldiglusuneunsiuiengani 1 1u 3 vesfununissde
fava MsrakssurliAuniinineldituggniavi lifudusdenaidonisanmigiu vie
wisuAuUgnitvlaivuneuiluazrungg mstieienduiRenldauriliduyudiiniinsldauiu
Uszanay 30 LWasidus mhm’mﬁ'&mﬂ%gLLazLaﬂ%uﬁqﬁmﬁ%’aﬁwmLﬂ%ﬂ%’ﬂiﬁm%'umsl,ﬁuﬁm
Fnlnadesdrivaiouuy Sraidundmiowasidoudmdamnasdlinuimeduunlddl wios
Uantindriinauuulidveniden (Maize Snapper) indestandindmlnauuutonilden (Maize Picker
— Dehusken) @sdsnsiidodinuaslsianunsaldonldosndiuszansnm Jsmsaziinmsimunlieios
ansnsudaiinldsiuiunonintu wdsadeauand1ilng (Maize Combine Harvester) Tuilaqtiugilsl
fisvuudanafiuduaziudendignyiuesninaniaesivanzas Welrausafululdaulsazan

a = Aa § o= ° o & A a a ) | o
@ﬂmﬂﬂu’]@‘ﬂ@ﬂLﬂ'ﬁ@ﬂﬂu%u’]@lﬁﬂ]ﬂ °2NmezamwLL‘UaﬂuWUi’l‘U‘MiaLuULGU’WmanaJmWWINMﬂUﬂ LI

fuivgninninalutssmalne Sfauasmualng wasulasuadn Snvanuasnsuisiuiidosnis
ihdswazidendalnauliusslondlufubundsnutomas msgliannuiougenn was
Waendlnadsldvihemsdnildae Ssdosmsifunedlnasialn uasvuieunuenuladly
fufiflaunsafiudaasiudendninaunldvisslovisnandie uenaniwiniinisyiiundne
WaulilasunuunIssUasindlnauuunansua i fidussansnn wavanunsailunaadendyd
Iasdrudtymnslduarnmsndndnadmils avanunsathosnmeunsuiinensnssetos Fastae
dinUszans nmmsiiuiisrtalnavestsundlng 1vaunsandntinlnalfegrafisamefuning
fosnsnelulszmalasnnimils Insinunsnsauisaanalddisainnisifiuieiuinanasls 99
ﬁmasial,ﬁmﬂé’uajmwmaﬂué’wmwmmﬂﬁ%’umamaumeﬁmﬁummam vaiteldlulsemeuas

deeanivdmiedisUsewmalungiiniaila

52108U35n195938  (Research Methodology)
n1sAnwdadensudnieiiiunandnd1ilng  InglnsesiauuLasHanauwnuIINNITLY

J93unN150ARLazNALULATNISNAAUI I NALA S9AR I I UA NI NLAILAIN LARINITTIVTIUBALILATIEN

[ a

Tayanfoniineites laun animgiiennia Aunvgn Nunfivuizay AUNURanaULNULAY

WAL LLagMNERTNSUSULY MaoAUTANARYBINEATASABLMALLIAENISHAS warnN1SUSULUAYY

s I3

walulad Msfnwinmaiukardniazaun ndlnatesdn laenslddedinmiianels 91gn1si

'
o Na LY

Shwnudaiugninunmuasnisiauiasesudailndinauuuasiaivan



109

/13
1. msAnwdunuazianauwnuanmsiddaldenisudauazinalulagnisndadialnng

LASEA LUANINLLIAILAS

a a

wudeyanfegl 3 Famdn LAk uATEITIA UATIIVEN LaTNYTYIO! INUUAITRYA

Y

¥ v
a a a U4 o

Tatinsugaiiesdnen lawn deyatsluluseu 10 U sedunnt Usuna n3nseany Hiaiamduiie nau

v &

1Y) Aa [ Y] X da A v X ] o o v & A
NAUUINAU IWLLﬂ Guaagawu‘m@uwmmsaﬂumsﬂqﬂmﬂwmLaENam TUARTULA YA TIININ IWLLﬂ NUN

v A

d
Ugn uazkandnsalisiedinalusey 5 YNkuun  Tieswideyanfsnd Anden 2 duneluusas

U
) ¥ '

F9Im Wonuady  AUMESIRDAINULAILAT  HUNIY9ssezeanman  wasiunflasudntuuni
a I (% d' [~ CY) 1 o 2 1 (% v '3 = a

Jrswivg U Mdudunuusiaysnneiude 2 dunynsniviyinuas 20 118 dunualvnalulagnissin
NaRan 51A7IvUele N1sUSUlYwAlUlag NSNAR I UEN I NLAAY  ALTUNIST 2. UATEITTA

UATIIVFUUALNYTYTOL ASUA FlaAN 2553 - fiugngu 2557

(% v

< v ¢ &) W < 4 =1 v ¢ v ¢ Y
2. QzumwLuaﬂwuquazﬂ':rmmmsniun'mnusnmLuamwuﬁqmﬂwmLamﬁmmﬂwuql,m

o/

NUANBAIW

TNUNUAITNAABILUU Split plot design 41uau 4 91 Jadendn Ao waausiInalaes

]

o

dndaneiugunddnanin uwaziugannay was Jadeses fe szaziain1siiuing) 03 6 9 wag 12

[ v & Y v ¢ <

Wow dnudaiugdilnadesdaiaeiuuivaziuggnuay inusnwluiesiinauaugumngl 15

3
6 @

DIALIATALATAUTUFUINS 60 LUBSLTUA AILAFDUNGUAIAL 2555 B9 LUWIB 2556 Lagiiy

]
faa o o U (3

Snwndauginlnadesdminddnenmiiuiu 8 aeiuduaviudaiugdnalneaiesdnignuay

9 9
s

dauau 1 Wug (@ 2557-2558) Neamgll 15 ssengaduduazanuTudunimg 60 wWesidud

3

fa o

Fouwquana 2557 89 Wwieu 2558 thiudeiusnaaoununinyne 3 ey Aidunsfiqudide
filsunsanssA daudgaia 2555 - Aueeu 2558

3. mafnwmslidefanmiidfionsiiaiunaniauazquamialnadedng

U 2554 2qununsneaes Splits plot s9u 15 Assuds 3 @1 & 2 wlas wiasdl 1
AINLUATATIA (AusINUENIIe) Main plot Tddedinmiianels 3 wuu e 1. Wlddedinmid
fio1s  (B0) 2. pgnwdndielaTanniidfiens-iu dns1 500 nfusels (B1) 3. maniudasiede
Frnmiidiiens-Tu (gmslval) dns1 500 ndusals (B2) Sub plot l4luwadl 5 8ns1 A 1. laild (FO)
2. lddnsimiuAiasigsian 20-10-10 Alansumels N-P,0s-K,0O (F1) 3. lddns1 15-10-10 Alansu
fols N-P,O-K,0 (F2) 4. ldomsn 15-7.5-10 Alansumals N-P,Os-K,O (F3) 5. ldems1 15-7.5-7.5
Alansusals N-P,0s-K,0 (F4) uiasdi 2 Ms.unsanssn (Fusrudumiondinga) Main plot 14y

aa a s

Frinmiiafens 3 wuu fe 1. WldleTanmiidniens  (B0) 2. anudasiededininiidiens-Tu
9n31 500 nSusials (B1) 3. AaniudindieleTanmiianens-Tu gaslni dns1 500 nsusiels (B2)
Sub plot l¥dewadl 5 §ns1 A 1. lild (FO) 2. lddnsmuAdnsigiau 18-5-5 Alansusials N-

P,Os- KO (F1) 3. ldewndidnsn 14.4-2.5-5 Alansusials N-P,0sK,0 (F2) 4. lddeinidnsn 10.8-



110

2.5-5 Alansusials N-P,0sK,0 (F3) 5. lalewaiidnsn 7.2-2.5-5 Alansusiols N-P,0sK0 (F4) 14
drlnadssdnifusunsassd 3 sam 3 Alansudels defanmiidfiens-Tu nwvuagniuda 2
ans Ao 1) gnaii Usenaude Azospirillum  1x10° Cells, Bejjerinckia 1x10°  CFU/g,
Azotobacter 1x10° CFU/g  2) gnslnil Usenousig Azospirillum 110’ Cell/g uwag lolwuan
KCP5301 1x10" CFU/g iusegnsiulunamnaes Teaeait TinszsiauTinaaiiunssens
loun pH BuvSeing woavleda (Bray-I) wazlnumadouiiadnld 1Pusfu dudunswSeuulag

NARBY YUIALUAIEDY 6x6 MNTINUAT S¥arUan 0.75x0.25 ATIUUAT

=

U 2555 119UHUNITNAABILUY RCBD 531 7 n53w3S 4 91 8 2 wias udasil 1 eios.
WATEAITIA Ausuduniled) nssudsn 1 Wildde nssudshn 2 ldde 14-10-7.5 Alansusiels

N-P,05-K,0 (s uugthnuAiiasienau) nssuisn 3 laleTinmidnens-Tuegrafey nssuisn

L+ A

4 Tadedinmidners-Jusiudule 0-10-7.5 Alansusals N-P,OsKO n35u3shn 5 Tadedinm

#ANe1s-Jusudule 14-10-7.5 Alansusals N-P,OsKO nssudsi 6 ladedinmiidiens-iu

Jufulde 10.5-7.5-5.6 Alaniusals N-P,0sK0 551337 7 TadeTinmiidnens-Tusudude 7-5-

9

3.75 Alansumals N-P,0s-K,0 Wlasdl 2 Aan.uAsaIsss Ausrulunsie) nssudsd 1 luldde

q

550737 2 ldle 13-10-7.5 Alansusals N-P,0s-K0 (803U ineua1inszinu) n55uan 3 1d

Jeginmiidnens-Tuegnafed n3sudsn 4 Tddedinmidiiens-Jusudude 0-10-7.5 Alansusiels

9

N-P,Os-K,0 n3533391 5 TdJeginmiidnens-Jusaudule 13-10-75  Alandusiols N-P,OsK,0

aa A 6 !

n55U3s7 6 Tadeginmiidnens-Tusauiuly 9.75-7.5-5.6 Alansusals N-P,05-K0 551337 7 14
Jeginmidniens-Tusiuiule 6.5-5-3.75 Alansusals N-P,05-K0

U 2556 MLHUNISNAABILUU RCBD 9% 7 nSSUAS 4 91 & 2 wiuad wuaeh 1 ans.

+

WASEITIA (Ausaulumied) nsu s 1 ldldde nssudsn 2 ldde 14-10-0 AlanSusels N-P,Os-

9

aAa a

KO (Fasuugihmuddiesesian) n3dsa 3 lddedinmiidfiens-Tuetafen nssnisi 4

[y ] 1

TaeTnmitdfiens-Tusamdude 0-10-0 Alanfusiols N-P,0sK,0 n351A57 5 TdeTanmitad

% +| 1+ = aa a & 1 %

915-JuswwAuly 14-10-0 Alansusals N-P,O<K,O As5u359 6 ldladinimiidnens-Tusiuiu

o 105-7.5-0 Alanfusiols N-P,Os-K0 n3sudsi 7 lddediawiidiiens-fusiuiule 7-5-0

Alansumols N-P,Os<K,O wlasf 2 AIn.uasadssa (Ausiudunsie) assuion 1 luldde

n35u359 2 ldde 13-10-0 Alansusials N-P,OsK,O (8nsnuuzinieuAiasenaiu) nssuisn 3

aAa A

ladeTinmiidiens-Tueenafey nssudsn 4 ladeTinmiiaiens-Tusiuiude 0-10-0 Alansusie

15 N-P,0s-K,0 n358359 5 ladetnmidions-Jusiudude 13-10-0 Alansusials N-P,05-K0

N353 6 ladedinmidions-Jusudude 9.75-7.5-0 Alandusials N-P,OsK,0 N35u3sN 7

ladeTinmiidnens-Tusauiule 6.5-5-0 Alansusials N-P,05-K,0
U 2557 21M4BEUNISNAABILUU RCBD 571 5 AsSUAS 4 91 fall wiasn 1 wuag

AN AIS.UATENTIA (Ausmudumied) nssudsn 1 Wldde nssudsn 2 lddewad 14-10-0



Alansumols N-P,O-K,0  (Bnsiiugiiniua1insizin) nssuion 3 ladedinmidnels-Tu

IS =

Sufulanll 14-10-0 Alandusiols N-P,OsK,0 ns5udsn 4 ladedainmiidiens-Jusiudend

s 1 U + a

10.5-7.5-0 Alanfusols N-P,O~K,0 nssuisdi 5 TadeTinmidnes-Jusiudulend 7-5-0

'
a

Alansumals N-P,Os-K,O wlash 2 wladnumsns AnuAsadssa (Ausiudunsie) nssuisn 1
Lilade ns5u359 2 ladewad 20-10-10 Alansusials N-P,OsKO (SnsiuuzdinIuaA1dasIeni)

350359 3 lddedan niidnienssaududewndl 20-10-10 Alanfusiols N-P,OsK,O n3suidsn 4

ladeTinmiianenssindudendl 15-7.5-7.5 Alansusiols N-P,OsK,O n3533591 5 Tdde

Fanmidfienssaududewd 10-5-5 Alansusials N-P,05-K,0

v v |
o v A

U 2558 1MUKUANTNAABILUU RCBD 531 5 ATSNAD 4 @1 69l e hUag

ada !+ IS

NYATNT AIT.UATANSTA Fusiuvunier) nssudsn 1 ldldde nssads9 2 ladewmdl 15-10-10

3

+| = aa a [ U +|

Yol 15-10-10 Alansusials N-P,05-K,0 55057 4 ldteTanmiiafenssauiutowmd 11.25-

7.5-7.5 Alansusials N-P,0sK0 n3533571 5 lddednmiidnienssiududewndl 7.5-5-5 Alansy

fols N-P,OsK,O wlasf 2 wladnunsns Fn.uasadssa @usiudunsie) nssuion 1 ladldde

331357 2 lddewndl 20-10-5 Alansusiols N-P,OsKO (Sn3usieuaAinsiziiv) n3suis

o ] s

7 3 Tdle@rnmidnens

3

Jawfudeiall 20-10-5 Alansusials N-P,OsK,0 n35u337 4 Tdde

9

aa a [ aa a

Fanmidnenssaududewndl 15-7.5-3.75 Alandusials N-P,0sK,0 n35u357 5 Tddedinmiian
915miuleedl 10-5-2.5 Alanfusials N-P,OsK0 Aeudnliunisnaaasldavinisiiudiegeiiu
TunUannensnsnigoanns asizvandainiaaiiunadsenns taun aadunsa-ane (pH)

dunieTng veaesa (Bray-l) uavlnuwva@eunanala e wIudnUeiniinuAATIERRY

[y < =

YINTIVINITNEAT (2548) wagldleTinmiidnens-iu Agnwadn Jausenaume Azospirillum

6

1x10° CFU/g, Bejjerinckia 1x10° CFU/g, Azotobacter 1x10° CFU/g vhmsugndnilwaides

Ly

dndiuguasanssd 3 Tuulamaaeunn 8x7 MRS szexdgn 0.75x0.25 ANT1NLUAT

4. \muAsasuanng1alnn

[

WAL LAENAABULATBIURAHNUIIINALASIAR ILUUTULAR D UAIEFL9 UAALAA1UIUADILA"

= va ¥ a

AaLyd alanliuniseenuuuaiisulaeduliisuunisudsiiliinnwasimanzdmsunisldau
wlatdn Galdnvardiuszneuiididyed 3 daufeszuuddnin stuvaidesinnieuiiuuasszuy
TuLARaU ANIUNTTN AUEITUNUATIAINTTUVBULAY LA AanAw 2553 - fugneu 2557
NaN15338uazafUseKa (Results and Discussion)
1. nmsAnwrdunuuazkanauuuanmsidladenisndauasinalulagnisudndidlnatesdndly
%4 14
GHRNI TN
1.1) AUNUNIINAALAZHANBULNY

FNIAUATEITIA



112

FununsKAGluandon LA SduyunNan 4,176 vmdels wausunuiu
uls 3,570 v Andufesas 85 uazduvuasil 605 umAnidusosas 15 Arldangvossuyuiy
wUsisesaduan e ALAUAEY ANASTLRY ANdnITLS wavAguasnw Anduievay 25, 24,
13, 9 wag 5 pudiy Seduyunisuasluanimdesronnuuiudaiiniinandnluaninduund
Seway 10 %Qﬁﬁuﬂqumsmém 4,636 uvmsials wundudunuiuwls 4,031 v (Sewaz 87) uay

v a o IR v 1Y) a o v o a Y] = 1 ]
AUNUAIN 605 U (So8ay 13) ﬂ']sLGU"U']EJSU@\TWUV!UNULLﬂiLﬁEJ\Ta'WW‘U‘Vl']u@ﬂLﬂﬁnﬂ'Uaﬂ']WLﬁENLLaQLLG]

q
! 1 <@ (%

wandnefiAnguasnegandt liun Arde Anfuies Aueseuiu mouasny wazAluaaug An

9

[

Judeway 26, 22, 12, 9 waz 8 Auddiy
Nam’emLquqw'ﬁiuanwwL?i&NGi@ﬂ’M;JLLﬁQLLﬁ@ﬁ@L%iJ 2,372 Uneals U3 2.18 UNFe
Alanfu Mndnsuasluanwiuunddilduaneuuuan’ 3,243 vmsels vie 2.48 vsioAlaniu
Andudinindesay 12 wameuunuavdaeliildmilanuduiusiunandndelsfisininluniuan
anwiuUnAfesay 17 ilvdunusedlaniugs luvasiisaiinuninsuels a lsunsidude
6.02 vwdoAlandu (s1arfiinunsnssmineiiiotalnadiaaiuduge) egnslsfnnuusiazld
nanoUWLANIINsHAsTuanmUnd  uifluselandagdaliugnidesannnansuunusedlaniu
MnimsnananmruUnASesaz 12 maguainuilsigsinuagdfiaaugnlsiuiy

AINIAUATIIVAN

Y

luanmidesionnuuiands Taununisndn 3,893 umsals wuadusunuduuls 3,386

9

vsials AnduSosas 86 uazAuvuasi 507 vvssls Anldu Sevaz 14 Anldaravesdiuyuiuwys

& a

a o v 1 1 + 1 a a 1 < v s 1 [ a < b4
LIYIATIR VAN ALAULNYT F’]’]‘Uq?;l ATLATYUAU ATNUAANUD LASATRLAINTT AnLduseray 29, 17, 17,

o U a

10 kA% 5 MUAPU AUNUNITHARN LUANINLEYIRDAINULAILAININIINSHAR I UENNEUUNRS DAY

9

26 TnpanmuUnfdisiununiswgn 5,236 vivasls woaduiuyudunys 4,728 usels (Sesaz 90)

wazduuAsi 507 vinsels ($esaz 10) Aldievesduyuiunysidesdiduain ade AAuie?
ANATUAU mmé‘mﬁuﬁj LazAIRLASNY Andudasay 30, 19, 18, 10 WAy 5 ANUARU HANBUWNY
avsluanmidessennuuisudsdadu 3,725, vnsels w3e 4.14 useAlansy gindnniswdnlu

anmeuUnAfildnaneuwnugnd 2,360 vindels wie 2.63 uwseAlansy Amdugeninfsiesas 57
waneuunugvsdelsfiligedinuduiusiuduunuseliidiniinimanluanmunidesas 26
wawdnselsilslndiAssuaninduund lddunudedlaniudide 4.32 vinsedlansy Tuvasd
dunuluanimund 5.85 umsedlansu udsimdwingld a lsunlndidssiudeluaniwdssuds 8.46
vmseRlanu anweluund 8.48 uvdedlanu (Iafiinunsnssimiieidedinadanutus)
Sy HappULUAINMHARAN MU Ruigdandluaniwulng desnnuaneuunuansde

Alansuuazsialias uinsnaavsaesanmidagdlasenisnanveunuasnsiliosninlinanauunugns

Mminelauazdegede 4.14 uag 2.63 vndeflaniuluaniniFesas uazduund Welieuiy



113

NanBULUENSYeITImIaunTaNTIATLA 2.18 way 2.8 uinsoAlandu TuanimiAssudalaziuund
AUAGY

JmTawysysal

Fununskasluan Ao Luuds Sfuruninan 4,082 vmdels wausunuiu
wis 3,551 vmeals AnduSeuay 87 LLazé]’unumﬁ 531 vmeals Andu Seway 13 ANVl
FunuiuuUsSesdduan fde AeTeudu Auiuifer Awdaiug wazAquasnu Andudesas
30, 18, 10, 10 Wag 7 guddu Fuyunsuasluanmdesionuuriuddndifseiunsudnly
anmruUnATaaAY 4,200 umeels wualusumuiuuls 3,668 umsals (Saway 87) uavsiunu
Asil 531 umiels Feway 13) AlliarevesimuiumsBodiuain e anfufey Aaieudu

Aguainy way Anuaniug Anluiesas 26, 19, 10, 11 uway 10 mudwy

NaRBUUNUATNARTUAN WA AL sanY LiBsanNaRa LAY 1,267
umisels v3e -3.44 vmseAlaniu RNNsEUNEINUIY IRean LT ssunsai inanaafn Ty
anmilinussnsingldfsiesas 70 Aoldnandnifies 368 Alanusiels FsduiusAudnAuioaiian
as¥oway 9 Wlaflsuiuanmiuund lesnninumsnsdnilngiravunfvenudadlaglingime
wanmszldduivaldane dwsunsndaluanmeudnflinanauunugns 2,348 vmsels wse
2.89 vselansy ganinniswanluanimidesudededesay 220 iesannldnandnsiolsge 812
Alansusiols TuungAdununimandelslndldsstu vilidunusedlansuiiiy 5.17 Tuvaeilu
anmudsrandnsmduusienlansuiegeda 11.09 um

Fathy nsuasluanimdssronuutudsdminmysysaifadesdonsvinyu 9103
funmaiinuasnslideyainnnuszaumsninsugniiiuaniulindsnnuiedemeegnadnigud
NToYaAUYUTI 4,082 vmselsuarsiadinunsnsueld 7.65 vinsedlandy Tliiuindlsl
Fosmsmanuinunsnsaeslinandnudnliniingt 533 Alansudels  Fsfeyaanninunsnsyinle
nsuiwanlfifies 11u 3 enfeendald fafudliszauanzudsesnsguuss mandndialna
vesdaniamysysaifedaduiivilinaneuumunuasnslussduiifuderduiidminunsaissd
W3IBUATTIVAN PR lANanauwnugns 2.89 uinsedlansy

1.2) waluladmsudnuaznisufuasumeluladnsuanluanimuiauds

wAlulagN1IHENTINIAUATEITIA

nsl#4e luanmdssienuuiaudaazanwaud tnumsnslideiniindn fe 16-20-0 uas
46-0-0 luanwAssoauuisudanuasnsldderaegnslusnaeiinit dun 166 uay 18.8
Alansudaels dndranmeuuniild 19.2 uay 28.8 Alanduselsmmadu usnainiluaninsud

Y+

nunsnslaleansausie 1A 15-15-15, 16-16-8, 16-20-0, 20-5-28 W@ 25-7-7  WAT@shasy

9 Y

1NN baua sesluy @15¥Inm a138uq Wi wnde talawu e1ge s vinlvsunugudn dmsy

mslddedunsdiduliluienfeiiude luanmidsswemuwiudddyalivu 343 vl



114

Tuvazanmluiladoduvidnarsyia 1éud yalidu yalasauin wazyagnssasin Andudu
450 umsials

mMstAuAe wuiAussouAuAsuduaussuiinunsnsfesdnsnniign Tuanimdes
sorsuaudafuyuAiuAeads 979 umsels Sovay 35 veanuasnsldsaiiuife) (numsng
6 578910 17 578) Iuamwsluﬁﬁunum,ﬁmﬁ'm 1,029 umsipls G§QQQﬂdﬂanﬂwLﬁaﬂLLﬁqawa}Lﬁaqmﬂ
nawdnseliginiuazdinuasnsldsafiuifenfieiesas 96 (22 91890 23 Teldsaiuie) (ais
dnduaany, 2551) Ussanauduvunisliieieafuifeawiniu 650 el Feoraifuifelufiud
uiaue fudnlnnasiauerinduties uazlismmiussnuivnandainnuauluuias

a 1 ' 1%

wsNaNeRsNslEsaiuiealednIn PIALARULIINY ATLSNIULNILAZABIRARDE 1IN
wiaaAulaLdAusau Yseudaian ueunn ludeasedi a19usauduanizfudy Ysendnen
Az harnisitwsanuyiliidsnaniuiferaledunay

wsNaineesnsldussnuawiufelenin nvdudunsosuiildinsaaiuiieslals 1l

9 A < ° vy & a v a o ° v J A« ° v v '
1950197 SN U IMUAALANESe ToNanana @nusn Yinlrsianen Nudan I1uusulagly
aaune  Nunatadunselduunnldsanuiietsn ilkudssaiunedsddussnuluaseuaiatiy
Nusesimganindedhiuanldussnwiuingt  dduduun wafuieunszinsliduazdy Ll

= < a 4911 PN v a Yy

LASDHAUNEINUNUT tazdalnssaulrang

dnsnudniug wul nwasnsldwdaiuglnaldesiu fe 3.1 uaz 3.0 Alansusels Tuanin
LASFDANUWIAILAY hazANNNUUNRAUEU

MALUIAENISNANIINIAUATIIVAUN

nsldde Jowniinldfe 16-8-8, 46-0-0 Uag 16-20-0 @NIMLALIADAIINMAILALNYATNTLY
16-8-8 uay 46-0-0 8131 22.8 uaz 18.1 AlanJusiolsmudinu Tuanmelufinynsnsldde 16-20-0
way 46-0-0 ns1 19.3 waw 31 AlanTuselsmudrdu Tuanmeusinislddensen 2 ans 46-0-0 Jld

I+

gnauaziinislddenaegnslawn 15-15-15, 16-16-8 Uag 8-24-24 vilvisunuAdegadunednu

9 Y

a

Fimdauasanssd uwidnmsldaaaiutiosndn dwmiudedunid luanmidesiomuuiudaunsning
Aevynrelalldidesannynenn shlsdunudnalivuiuiios 347 vinsols TuvasAiiuiduunild
yald wieyatilu viseyalndada 416 vmsiels
Yedannnsndnanimidsadeninuuisudediminuassivdunfie nanouunugnsuay
3,725 vwselsuaz 4.14 vsisdlansy gininFesas 60 Lleifisuiunisndnluaninduives
Fmiaunsarssanlinansuunuansuaz 3,243 vmselsuay 2.48 vwsedlaniu enailesand
2554 Tuituidsaudedaiinianssarsvesruiudinunsnsladesameiniudldnananliuandisiy
anmieluf nsladesnagslifundnusefuiasilildnaneuunuavdgemuiinuasnsan uwindu

ilsununsangelunaglanansuunuansanas asduasiiinuasnsianudlanisldgesde



115

LLazé’m'}ﬁmmzamﬁaié’mamauLmqu%qq dudienisasu uinnimslddeaniiienianis
NANARZUYTY

nsiuien anduisudualdseilinuensnsdnens 1,118 umsels inwnsnsievas 36 19
Pasafuiiien (nensns 4 seansau 11 seldsafiuien) dnsuiuiidulnidiuieandu
1,007 umsals (Lﬂwsﬂmmwlﬂ%’saLﬁULﬁS’J)

darwdaiug wuiluanmdssiernuuiudanwnsnsldudaiug 3.0 Alandudels was
anruUnflddnsdaiugreudiisgefe 3.4 Alansusials

wialulagnisuandeandamysysal

nsldde inwasnslide 27-12-6, 46-0-0, 16-20-0, 15-15-15 uag 16-16-8 Tuanidesse
Auiasnunsnslddewndl 27-12-6, 46-0-0, 16-20-0 Uag 15-15-15 631 29.4, 19.1, 7.7 Uay
4.6 Alansusalsmuaau anweuundlguiedny town 27-12-6, 46-0-0, 16-20-0, 15-15-15
was 16-16-8 Tudmsn 17.5, 26.9, 17.5, 3.2 waz 3.1 Alansusals wanaliiuinluanineudni

Y+ a

Y+ £ ° ) a6 v & v = v &4 @ & A
Lﬂwﬁ]iﬂiﬁ]giﬂjﬂqﬁlﬂﬁﬁqﬂﬁaqﬁlﬂu a'TViTUﬂ’]{[flﬁ.lEJ@UV]iEJ@Jﬂ']{LGULaﬂu@EJIUﬁﬂ’]WLaENLLa\TG?NLU‘UWUV]

9

'
I =

sruualainisliledunidluanmiuund Malloradosanduiunaindu

MaAunegd inemnsnsldusanuiufeisdosann

[ [ v 6 ! = ' 4 14 £ < [V a o ! |

FNINNAANUS WU anmFesraauwisaununsnstdiudniug 3.0 Alansusials uag
anneluun@ldSmnsuaniug 2.8 Alansusiels

taazilavduauroinislddevennunsnspe nwasnsdrluglddemudszaunisalnuies
U & = A 1+ 1 1 ) | 1 ) a a oA ¢ |+ )~
aatudsdinnslddelaignans ligniian dnsild uavlinsediuviiafiu wu Mwysysal inwasnslddeind
405 15-15-15, 16-20-0, 27-12-6 ASSW 2 wae 3 feszezeanaan Anln n1sldly 46-0-0 wiauuan
uayszesinuin Mminuassvdunuasnslalegns 16-16-8 ASIN 2 N9aninuAsadsse 1nunIns
ldleialigns 20-5-28 AT 2 veaeslatauaisnislalenuviinvesiiu dnild wazszuziiaildn
winzan wiouduAaliiuinislddednandisandununisndnas usinunsnsdidesnisny
fulalulszaninmeenisld waziianuiuinmsldinsasdnsnavililuasaanlunisladenuugi
Tngiamznisuuzdinisladednse wu 46-0-0 Nms1 10 Alansusiels

1.3) viruaRvaunensnnawmalulaguaznisuiuilasumalulagnisnanluaninuiauds

NINAIAINEUTLAUAVANIIZUAILAS Lneasnsisaudandndiulngdirnuafnasgla

= o

Ysuasumalulagnisuas lann Auantazd uiIuasweInIslonsiu AuaNveINITneanLIan

§ v [ ¢ v

g dnsnuaniug mMsdrseundaiug dnsnisldlenazarslesiuidndngiiy nsdenldug
wazilvaiauanugnsanenenmaAlulag Seazdunveinuaf loun
oA L a = a A Yy A o = a
nslawseudu inwasnsliviulasumalulagnisudadesnnldinsesinsnalunisnssusu
wagnsUanauasnw wiudlduiuinsasdnsnalunisloniedgnlivansauudinisysudniduies

gagnnlaganizegedeseninelawssuautarUgnysuinearliuiunIasdnsnamsiseen v



116

Feifinalovesnuetonausulgndnvisenu Funguavesnisladnawiielesiuiaiuglitenain
AU veTedsulgniumssinseiiiuandnanuiuautuadliiieme

nsdrseamdniug tnuasnslidrseuniaiugidasnnduduyuifesdne selmndsnieain

9

duudsnouinsdowdaiusugnlnd vemeenlisniiudaiusugndelsiiuduifiovasemnude
Wuglaisen

mslide inwmsnshiasugasdoniivazdnald veootauuasugnslaefiansanan
AfignasnnIngnIivanzan mnﬁamjmﬂaﬁﬁuﬁuﬁwLLuzﬁmeaé’wﬁmﬁ'u Lazgn o
Smhede dmsuledunidinuasnsdnlvglinvdeusnald nsenzidminuassadunluiug
Hesteruuiaudsonaufudsuduliliteronifioananudes frfumndosuuzinnuninsidie

YFudgumalulagnisudaluaninuriauds arsuuzdigaslefimunzauiueiinfunavdnsild

'
aa

usleanslndifesiivssdnsamuasysendaaldiieiiaiduniadenuinensns saumeniy

] [

wWhlalunslddedunsdene

v s a

= Yo sag v a v UV yva o & A Y o Y
NWUT LﬂwmﬁﬂiuallLaaﬂimwuqmiﬁmamaméﬁ “LJTUW]VLWWﬂ'Uﬁﬂ']WWUVI NULAINIDNUUTIUILNING

3

'
=

visiuduiigy lddunasharedeniuiing ludndudeldieioaiuifes waaiugainusengs

q

a

uausnasdulag inensnsdeniudniulszaunisal vsgenalasuiionaasdldiudlu wse

maniteutuivgnlinasd

nsfuiinaluladuaznisaneneamalulad nssuiuavmseeusumalulagnisiddevensy
Jnnnunsii inwnsnsdaiamesysaiduingnauduugiinsldemmideduninninisld
auAaTgiiu. fagldmuiuugihveinsun deamaasdldienuiosneu Weiunaayufianuy
wazAnilifitesialunslatemnivegnadnannsmieluiui mnudlunisugndniinedlug

IganUszaunsalnwes  uasliiuinn1sanenenauFwaNERINIAITaIENaARIunLIBuTNATe

a aq

oA inwnsdnne wazinuasiiua auindenisae nsldle msldaisall 3/n15Uan wagisan
AuvunIsHan agslsinunensnsdiulvglimedndununisuds nisantuiintnaduadldanes
& a ! =3 v 5 + =
WULEUER U laanug Yo asiau

niaguIemdeilloUseauiouds MNUsEaudgLdin¥nINTILVRAINYILLNADIN

Y

dnWNYRTENND WINNNGY Laznunsiug
2 o g 2w 2 o cw TN v ¢ yda
2. aunAaNugHazAdNaNsalun1siusneuaanugd lnadesdn Janawugui ng

AngAN

2 o v VN o & v o e 2 o = Lo =
waaiugilnatesdnianevuguitaaziuginuniniazegnisinusnunuaneeiu g
Mnuan1sneaaedtull 2555-2556 wuitiuganil 1 wagmnil 3 dausenuazauudausgania
Wuganilh 2 uansnsegnefitdAty (p<0.05) lunnszesiansiiusnw wag Tl 2557-2558

WU Teunanaessnieaenug 91gn1siusnw wasufAsenduiiusseninsanaiuguazeynis



117

Ausnwiidludnuagausen wazgauudansadlefinnsandnuazainuenludazaneiug wuin
Wugenndih 1 Neid52011  Neid52006  Neid62013 uwagminihh 3 Tanuseniadegsndi 90
Wedldud fiengiiusnw 12 Wou Tuvazdiuganih 2 axilnusenanasiini 90 Wedldudiieny
MW 6 Lou uay Neid52009 lrinrsendindt 90 Wedldudiiengmaiiuinw 3 ieu n1s

3 ax 1 & o sa a a 1Y) 1%
‘V]@ﬁ@‘Uﬂ'ﬂ']ilLLGUQLLi\ﬂﬂ?J'JﬁLiQ@']EJ@I'JEJﬂ'ﬁ@‘ULllamWUﬁ‘ﬂ@mWﬂN 42 99AaLYd WY 84 GU'JINQ LA

9 9 Y

3

v [ v

YNAFBUAIINIGN NUTT N91gn1AusnY 12 Weu aneiuguy Neid62013 uay Neid52026 19

9

[y

AINUNBNRAEINTT 90 LWasidud Flduandrmeadfduiuguasassd 3 (97 wWesidud) lunn

[ o v ¢ v 6 = < ° 1
F2YLLIANNITEAUINWN LLaS‘W‘Nﬁqﬁ’m‘W’] 1 ey wuqmmﬂw 3 BUAIULVILIIANAIFNT1NTT 90

2

Wesigudfiangnisiiudnet 9 ey diuiug Neid52006 9ziianuniusiananini 90 wasidus

waaiusnwld 6 Weu @ Wug Neid02011 uaz g Neid52009 A21198092A1NI1 90 WosiGudT

s

[~ A A o = <@ ° 1 ¢ @ ¢ o | a [ @
27YNIINUINY 390U TUUMNETNUEAINTN 2 TAULTILTIANNGT 90 LWasSIIURAILALSLINNISIAY

$hwfeny 0 Wew aziiudn siudmnih 2 danuseuneninudniudtnlneaeiuguinugdus)

v & o v = Y v o & [ d‘ = [ =3 v ¢
PRUUNFDIUAIUISUA TS INEILLAVUA BUNITILNULNY T\]U‘QQﬂ58U'J°I,Jﬂ'ﬁﬂ5UU§\13JWWL1J6@WU§

3. nsldeTan iR fiaiiunandnuazamn i lnaieedn g
U 2554
1. ANUANANYIAIvRIAY
NAATIEVRUTISEEU 0-20 RS Tuulamnassdl 1 ms.unsanssd Woruduiusiuuy

wifle (clay loam) AaugauanysaiUunans ddunsedng 1.2-2.0 wWesdud Anudunsn-ang 6.6

a o 1

Woanesa (Bray-ll) 23 fadnsusionlansu Inuvalen 110 Jadnsusenlandy drunlamaaseil 2
AN UATENSIA eRuTuAUSINUUNGIE (sandy loam) dAuaeuanyseli TBunsedng 0.70-1.16

Wasidun anudunsa-ae 5.4 Weaesa (Bray-Il) 2-3 fadnsusenlansy Tnunaideu 80 Jadnsu

1A

panlansy dnsdenuAdasiennu lufusiudumilen waglufusiudunsienldlunimeaesd
89151 18-5-5 kaw20-10-10 Alansu N-P,0:-K,0 fals mua1su (Nsu3v1n1sinuns, 2548)

2. AUES

v v s (3 a 1 a | = 1 1+ a aAa A
“ZJ']’JIW@WUﬁqUﬂﬁﬁ'Jiiﬂ 3 TuRusiudunsiguarAusIuUuwien WU’Nﬂ’]ﬂﬂﬂqU‘U’JﬂWWW’ﬂW

915-1u lvhlvanugeesinlnedianuuanseiuneads widuuilduindedinmianeis-iu 4

]

iAadeauguiudy 6 lwufuns drudefedeniisnsiiienuitninuasastnlnanslusu
Sudunseuaziusiulunilerianuuandaiunisadfegralided Ay iunssuisldldde lay

Usngitudusiudunsy anadednsily 15-7.5-7.5 Alansu N-P,0s-K,O sials finnugeunniian

=

\wdy 185 wuiiuns wagluAusiudumiled Jedns 14.4-2.5-5 Alandu N-P,0s-K,0 sials IA3uas

(%
v v 6

a d' a aaa oy a Aa A ¢ Y + a o !
ll']ﬂ‘V]?j@LQaEJ 203 LYUNLUNT NEWJ'EN‘LJQﬂiﬂ’]ﬁﬂWUﬁﬁS%’ﬂﬂ‘qEJ%’Jﬂ']WWﬂWE]W?LL@S@@iW148Lﬂlluu MU

[%
Y |

ANNgevest e liifiauwansiunsaiivelufusiu dunssuasAusiudumiled witluwdliy



118

aaa & o

Iludusiudunsedfasenduiusseninanisladedinmiidnens-iu wasdednsn 15-7.5-7.5

Alansu N-P,0s-K,0 Aials dnilnalimugeunniign 196 wuiiuns Winduainnssudshiladednm
s o Y + al U & @ 2

aaa A jaaa v o & ' oo Ao a ¢ o
WINDIF-IU LLa%@@]iWUqEJL@IEJ'Jﬂu 13.3 1Uastgusn mmSWUaﬂﬁﬂqﬁNWUSﬁgﬁﬁqﬂﬂEJGU']ﬂ'TW‘WGUW@'Wi-'Ju
G5

1+ 1Y

astvd Audnsdewndl wudn msladedinmidiens-u  gaslwisiududewdl  dhsn 20-10-10

3

Y
Alansu N-P,0s-K,0 sials T1alnaliaiugeunniign 190 wuhling meumﬂﬂismﬁlaﬂdﬂa YN

] s o aa a 6

aNa 1 Y] oA Y] s d ¢ a v ]
NWINDII-IU Ej@]ﬁlvill LLa%@mi'ﬁJﬁJLﬂEﬂﬂu 5 1Uasigun L‘W@JGUULV]']ﬂ‘Uﬂ']{LaTJEJGU'Jﬂ']WWQW@'ﬁ -IU 8609

Y

Tyifudewndions 15-7.5-7.5  Alansu N-P,Os-K,0 deols drlufiusiudumiiey Ufasenduius

aa A

senideinmidiens-TuansiiuazJeinidng 14.4-25-5  Alaniu N-P,0sK,0 sels vinlu

£
= aAa a § v

Fnlnefianuganniign 209 wuRinng WaduainnssuisliladeTanmiidfiens-Tugnai uaz

Y

gnaleieniu 5 wWesidud Aliiuitlufusiudunsenisladedinmiidiens-fugasiiienatae

3
ann1slddewnd lulasiau Wearleda waslnuva@en anndnsluduwuziinisldlenuaiinssiiu
nsudvINsNERs (2548) e 25 Wasifud dnlufusiudumiedsliianudniau

3, shvinduan

dvinduandlnelufusiuuunse wasiusiulumiier wuin lufusiudunse wanisld

= 5

YYINNANIND15-TU ALRAEUNUNAUAAVDIT TN LT ANULANANAUN AR walUAuIIUUU

Wk’

o v A a & o

willgadianuuwandratunisainedeiideddny Inenslddedinmiidnens-Tuansiin uazanslvg

'
a

AnadsumtnsuaavosilnaiuTy 3¢ war 15.4 Wosidud muasu drunanisldadeniidng

199 NUIMMUAUTIUNTIBALRAUMINAUAATITIINAUATAITIA 3 HANULANAINAUNSEDRDE

o w

Teddty eenssudsnladewniionsn 20-10-10 Alansu N-P,Os-K,0 sials denadeumtinduanves

F1alwegedn 1,828 Alansusiels windu 133 wWesdud sududayanumuuzinisldlewminiue

Y

AATILYAY (NTUABINTNEAS, 2548) TudiuvesiuiulumiiendainiivsiagdnsiAnadeuningu

QU v 6 1

anvastlnalidauunnseiunieadn Uiasenduiussenintamslddeginmidnens-Juiudns

aaa

Yoty nudrlufusiudunsie mslddedinmidnens-tutudeniidnsy 15-7.5-7.5 Alansy

¥
aa A § v (%

N-P,05-K,0 siols Thiviinduanvesinalnngsgn iuduainnssads laildtde Frnmiidfiens-fudu

Jawndldnsnieniu 21.7 Wesidud glinuilufusiudunsglummeassiilenisnsimunzay

+

Tunstgsutudedanmiianens-Tu fe oms1 15-7.5-7.5  Alansu N-P,0s-K,0 fals Fadudns

]

anad 25 Wasiud ndnsmumuuziinslddaniuaiiagisiau 20-10-10 Alansu N-P,05-K,0

=
gLadl

I+ IS aa A f v o v {J
]

Aol dwlufusuvuwmileanudt UfAsenduiussenininsladedininiidnens-Juiudns

]

'
a aa a %

il miinauaadilnadanuuandisiunisadfedslideddggs nslddedinmiiinens-i

Sufudeniionsy 18-5-5 Alansu N-P,0s-K,0 sials vl mtinduangegn 1,546 Alansusals iuay

f v v (Y

nnssuds WldleTanmiidiens-Juiulaniidnsnfediu 47.5 Wesiwud  Liuwsnsnaiunisad

3D

1+ = aa a % s o

i n3suIsnlddedinniianes-Tududewmidng 14.4-2.5-5 uavnssudsnladedinmindnens-iu

]

Pufuaiaiisnsn 7.2-2.5-5 Alandu N-P,0s-K,0 Aals LiinAu 44.4 waz 50.1 WWesidud mua1du



119

1 a aAa o § v v

winsladedinmidnens-Jududeniidnsn 7.2-2.5-5 Alansu N-P,Os-K0 sials  azliilvinanda

9

1 v 6 @ 13 Y] vy % ! 1+ A aa A
Ej\‘iﬁ(ﬂ LANDATINANDUAUDIEIEA 50.1 LU TLIUR LL@ZENTVIU’MU?W]U?{@?,JWﬂﬂ’J’]ﬂ’]iﬁLﬁﬂqﬁJsﬁ’lﬂ’]‘WWﬂW

Y 9
s U

9135-Tusaiudendidnsuuzi 18-5-5 Alansu N-P,0sK,0 sals 8n 2.5 wWesidud wanainnsld

+ aa a & o

JoTnmiidnens-iu ludusiudumilerenatisannisladeniilulasiaunazieansdalunisuagn

ol

€

Flnaldda 60 waz 25 Wosidud muiiu Ssoninmnassiiidudnadslul 2555

a. dwiinilnaaviaudan

hwiiniinaniaFenvesdvilneiusuasanssd 3 lufududunmouasfusiulumie) e
TadeTanmiidfens-fusufulandsnme nuhnansladefnmitifens-u anadetmdnin
aniaUFonvesinlnaiuguasarssd 3 luAuimuunse wesAuiuuunie ldfanuuweneeiy
yaadn wavesdoiadidnnsinetunuinanisladeniisnamatuhlidtadetinanialdenyos

Irlnalnnusandeiuneainegdlideddy Inenslddeniiyndnsiinnuwand1aiunisadnu

n33u3snlildde wasnuinmsladewdidngn 15-7.5-10 Alansu N-P,0s-K,0 sials Tinuiindnaniia
Waengean winannnssudslilade 175 wWesdud wifiliwanssfiunvadfiunssuisaldadedng,

M MULTIMUATIATIZRRY 20-10-10 Alansu N-P,0s-K,0 fals wavsnsfianas 25 wWosidud 15-

'
= =

7.5-7.5 Alansu N-P,05-K,0 sl wwheniuiu naluivamaasddufusiudunien dnislddeind

'
o v Aa

dn319199u vinlvewadsiivinidnannaudsn TANULANA1UNINED R a8 elided1ends Inald

Joialidnsn 14.4-2.5-5 Alansusials Tidmininaniaufonasan 1,351 Alansusals tiwau 15.4

Wesidus wslidwanansiunsadfdunislalewdsns 10.8-2.5-5 waz 18-5-5 Alan3u N-P,0s-K,0

) o aaa

sols lihmddninanviadion 1,336 wag 1,312 Alansusials muddu UfAsenduiusseninmis

aa a 6 o I+ = aa a = 1

ladednmianens-Tududnsdewnity wuirludusiunsenistadedinmi@nens-Tuiudeniue

]
(%

azdn s Wnlindnanialianvestnilnalifinuwnnsaiunieadia Ugaseduiusseninenisldde

YY) |

Fanmiiaiers-Tudulewidng 15-7.5-7.5 Alansu N-P,OsK,0O sials ThAaasiminilnania

A =

Waenasan 1,618 dlansusals meumﬂﬂismﬁmlﬂaﬂsmamwﬂ%ﬁm%-i’uﬁ’ﬂﬁﬂamﬁé’mw

Y 9

U aa a

ey 15.2 Wesidud way iinduainnssudinldladetanmiidiiens-Sutudendidnsuuziding
I a ca § < 6 1 I+ a aaa & +) IS

AIATIEYAY 2.9 Wetidud wansiinistddedininiidnens-iu Yrgannisdeinil lulnsiau
Woarada uaslnuvadeouls 25 Wesigud dmsulufusiulumien UfAsenduiusszninanisldade

Finmnanens-Jutuleniidnsdegludinaviimindnaanaddeniinnuuananeiunisada

H <

5. Ynrunuand1alng

= = U

NaNa@LNﬁGI‘*U’]'JIW@WUﬁUﬂiﬁ’J’iiﬂ 3 mm'msuu 15 Wosidud WGL?{UEJ%'JJY]WW%W@W% U

1+ = aaa & o

ﬂEJLﬂiJE](?]‘ﬁ'IGI’Nﬂu WU’NVIQIUWUTJHUUWTWSLL@%@U?'JUUHLMUS’J Nﬁﬂ’]’iiﬁ‘lJ‘EJ‘U'Jﬂ’]WWQW’@’]i—'Ju

Anafenandnudad1lnalifinuwansneiunieada daunanislddeniisnsneneiu wuin Tufu

Frudunse nsladeniidnsnsiuriliaedenandnudadnlng dannuuandsiunisadfsged

Weddgy Wnonisladewniong 15-10-10 Alansu N-P,0sK0 siols liradenandnwand1ilng



120

a3gn 805 Alanusels Winduannssudsililladewndl 22.0 Wesidud uiliunnsnsiumsadfnu

9

nsnsTldliailinTdug dndufuiiulumier anafenandnudadning danuuandiaiunis
adfegalveddny Inenisladewionsn 14.4-2.5-5 Alansu N-P,0s-K,0 sials TAaHaNAALLIER
dlnegean 953 Alandustels iiuduainnssdsililadond 25.4 Wesdud udliiuandreiunig
ananunsladewnidions 18-5-5 war 10.8-2.5-5 Alandu N-P,0s-K,0 sials UfATendunussening

= aa A § o U + = U U

nslddefanmitifions-fufusandewiiiu wuilufusutunsenisladenmiifens-fu

]

c

(%
| [y

gupludazdns) nandaumminudalidanuuandisiuneadd winuanistaledinmiidanens-u

e L4

]

ulaalidnsn 15-7.5-7.5 Alan3u N-P,0sK,0 sials fdnsnismavaussvemandnuintnlnase

a aa A 6§ o aa a s o

gPInNAINO5-Tuade Inenandaudnt 1 lnainduainnssudsnlilddedinmiidiensiu

Nk’

Jaialidnsnieniu 18.5 wWesidud waziiiuduannisldadendidnsiduusihauaingisiau 20-

9

1+

10-10 Alansu N-P,0s-K,0 fals agraien 11.5 Wasidud waneinluiusiudunsionstadedrnin

]
= o

#INe15-3u 919ann1sldduindlulasiau Wearesa waslnuvai@oy 31ndns1AILUZUIAIUAT

a

Anszinulan 25 Wesdud dlufusiuluwmieanuinufiseduiusseninmsladedinimid

=)

915-Tududewnddnsnsiulidinnuunnesiunisada

6. Umin 100 LWwan

& o 1

m‘muﬂ 100 LN@@‘U@Q“U’]’JIW@WUGUQ?E???Q 3 VIIﬁUEJ?J?ﬂ’]WWﬁ]WE]'ﬁ -IUN Uﬂ&JLﬂﬁéJGl’i’W]NﬁJU

wui1 wansladedanindiifions-Tu sothuiin 100 winvesinlnaiusunsaissd 3 lddeay
LAneineiuneada NeluAuTuvunewasAuuUuwmited wiluausiudunsienistdadeninndns
fnavihlsiimidn 100 winvestlnausuasanssd 3 fanuuandrsiunisainesnsiifoddgyma

o

a

a40f UﬂsimwlﬂﬁﬂaLﬂuamwmau wilmnuwansneiunsadadunisladerniinndnst dulu

mua’mﬂumumm{[,aﬂal,mmaamw MN@VIWIMU’]Muﬂ 100 L8 WUEN"UTJIW@WUﬁUﬂSﬁ’Jiiﬂ 3 g

I +H oo v v v

AruanAeiuN9aaR UiAsenduiusseninnsladetanmitifions-Yufusamteeddu wuitly

9 9

1+ = aa a & % +| o o [ 14

Austunsenslaledinmianers-Tuiuleriudazonsn Wanin 100 wanvest 1 lnaludnay

9 9

[y

wANF1eiuNIEna  wiusingInistadedinnidnens-iu gaslval dudeialidnga 20-10-10
Alan3u N-P,0-K,0 sials Tftinmein 100 wanvesilnagadn 31.1 nu Lﬁwﬁumﬂmﬂﬁﬂamﬁ
FnTABULMNATIATIERRY 20-10-10 Alansu N-P,Os-K,0 sials agrainen 9.5 Wesifud drulu
Ausmduwlisanuimanisldadedinmidnens-Tududeiniiudasdnsilinuuand19iunsada
agelifedidy agusinginmsladeFinmidnens-iu gasinddudewidng 7.2-2.5-5 Alansy
N-P,05-K,0 sl Tsiiwiin 100 wilngean 30.8 nfu gandimsladeind 7.2-2.5-5 uaz Jeiadisna
wuzieg1aRen 18-5-5 Ataniu N-P,0s-K,0 fals 15.7 uay 17.6 wWosidus auasu

7. SNTINANDULNUNNATEND

Mnmsmusadussielinnuandaiidiuiuainnslade (VCR) nudn msldie

Finmiiiesegruigtegrafedtunisugntninamuluiusiulumietinanauunudiuiafnan

9



121

[y

lngdedinmianiens-Tugnsiniuazgasinilial VCR 2.00 uay 2.40 anudwiu daunssudsnld

Nt

gipdlognafey wuindnsdeiadl 10.8-2.5-5 Alandu N-P,0s-K0 siols 14A1 VCR gean 1.96 &

JednTuuzdInuAIATIEiANTeINTIITINGINYAT (2548)  WITlAHANENZIWATARARULNUNI

aa a 6 1 U

iAswgnae el VCR s 1.07 d@wdlufusiudunse wuidn nslddedinmiianens-fusiuiu

Jewall 75 Wosidus N-P,0s-K,0 sials (15-7.5-7.5 N-P,05-K,0 #ials) vadnsuusiinmumiiasizi

Y+ aa a & @ 1

AUNTLIVINSINEATIVRARD UMM AATEERAEER 3.86 Win1slddedinmiianens-Tuegranelay

9

Timouwnuds 520 Anuusnandsdiunn wazdlugnislddedinmiidfiens-usudulewnd
90317199 vildiNansuLUMIRATEERALNTLENLIUSATY 15-10-10 N-P,0s-K,0 siols  alsiiiu
dnannlumslddedanmiidnions-Sulunsannislddeinsl 25 Woesidus Tunswdntnlnabednd

lufugiudunsy naannisneasstul 2554 Wililateyaiugiudmniudsuununisveasslul

[y

2555 Litelsildteyananisliedrnmiidfiens-Tusensandunu iuUTunauazaunwHanEn
F1lnadesdariidnaudely

U 2555

1. AMNRANANYTAlvaIAY

AT IZRUTSERU 0-20 WwuRues Tuudameaesil ms. uasanssd ieAudufusiuy
wilen (clay loam) Sanugauanysali Ussnoudne duvSeing 1.21 Wefidud anudunsa-ana
6.6 weaesa Bray-Il) 23 Tadniusenlansu Inunadey 110 fadnTusenlansy sns1lenuen
Aipswiau Aldlunsvaass 8ms 14-10-7.5 Alanu N-P,0s-K,0 sels (NsFwnsinens, 2548)
wazluulawmanosd mn uasassd eAudufusiuvunae (sandy loam) finugauauysais

aneanosa Usznausie Bunieing 1.16 wWesidud anudunsa-ang 5.4 Woanasa (Bray-l) 2

[ |

findnsusoflanty nunaiBou 80 fednduseflanty Snalemueiinsziau Aldlunimaaesi
89151 13-10-7.5 Alansu N-P,0s-K,0 fals (nsu3v1n1sinwss, 2548)

2. ANEY

WU Anadsaugevesinlnaiuiunsalsin 3 veaudamaassAusiutumien (5.

UATEITIA) NTUUAIMARBIFUTINUUNTIEY (AN UATETIA) LagyndTunnassvesulamaaedfiu

o d' aaa [ [ +

Fuduwmilnlafinnuuanensiuneada wazdiSuneasslddedinmiidnenssiuiudeiniidns

]

]
=

AUANIATIENAY 14-10-7.5 AlanSurals N-P,0s-K0 fiAnadeninugevesdnilnngsiian 248

Y 9

wURLUAT duilamaaesiusiulunsemsunaasinlddenidnsniuAinsisiau 13-10-7.5

o

Alansusals N-P,Os-K,0O tiigdag1afgliAafisnugellnngeaiign 156 lwuflwng waznnesu

'
v a

UBIN9ED

o

Y

7AABILAULANANAUBE 19U T AN

3)

3. UIUNAUER

aa a [

wlammeassfuiiudumiles nud drfuneassnlddedinmidnenssiuiudenionsiniy

' '
a =

AILATIENAY 14-10-7.5 AlanSusals N-P,OsK,O  Henadsumtdnduantiilnagaiian 1,533

9



122

Alansusials uwazinsuneaeslilddeuasdrsunaassiilddetinmidnenssiuiuewniisnsi 0-10-
7.5 Alansusals N-P,0s-K,0 (aa N 100 1Wesidus) danadeiminduaniosiign 1,166 Alansusie

15 wlfimnuuansneiunieada druwlamaassiusiudunsie nudwiisunaaesilddainddng

a1 a

MINANIATIENAY 13-10-7.5 AlanSusials N-P,0s-K,0 wigsegafeniianadedminduangsian

+ a
9

1,380 Alansusiols uazssuneassnlaldaledanadeuninaduantosiiagn 673 Alansusols lnevn

ANSUNAABINANULANANNUBENNNTEANAIII9EDR WaNIINUEINUIWUAINAaBIAUIIUU LT

<

a

frefsihninduanginiiulamaaesfuiiudunsy

14 v
)

4. Urnininaanaliean

1 a aa A

WU dsuneaesiitddedinmidnessiududeniidng 10.5-7.5-5.6 Alansusals N-

P,0sK0 (8n N-P-K 25 1Uasigud) danadeunindnanviaddengeiign 1,384 Alansusiels waz

aa a [ U +

InadesfiudSunaasmldletinmiiaienssiuduleniisnsiniuainsienay 14-10-7.5 Alansy

Aals N-P,OsK0  firFumaaesiilddedininiidnienssiudulewniions 7-5-3.75 Alansusels N-
P,0s-K,0 (8 N-P-K 50 LUasiiud) uazsisunaaasilalewniidnsimiuaidnsiziau 14-10-7.5
Alansumals N-P,Os-K,0 (1,360 1,326 way 1,305 Alansusels) wazlifanuunnsnedunisada
4‘ ol a % o d' 1 |+ o £y 1 14 Y a1 d' gol C% gj =

disiUSeuiiisuiumsunaassildlddemunaassiinandsnuiinnadsdmdnidnannauionys
N1 34 - 42 Weswud  drulunuasfiusiulunsig wui anedsidvindnaanaudenveamnisu

naaodbialulvludianadeaduivluslameassfusiulumien fe dsuneassildalewnd

aAa a s

9NIMNUANIATIENRAY 13-10-7.5 AlanSusials N-P,0s-K,0 fisunaaesildadedinmiianenssiuiu
Joinldnsmiueninsigniauy 13-10-7.5 Alansusals N-P,OsKO  naasnlddedinmiianens
ufudeniidnsy 9.75-7.5-5.6 Alansumals N-P,0s-K,0 (an N-P-K 25 wWasidus) uazsrsunnasid

Taetnmiidiierssiuiuleniidns 6.5-5-3.75 Alanfusals N-P,0sK0 (8 N-P-K 50 Lasidue)
fanadsuminidnaanaddentndifssiunazliuend1eiunieadd eliliesanlelinnslddens

sEAUaILALUBININATIRT LAY USinalulnsiaukassineimsaudiniiesnananinudesnis

)
vosdlnauds Jedanmiidfiensddinevaussionisilulnnausaznisgaldsigemnsdug us
Flofinisannslille N-PK as 25 Wedidus waz 50 Wedidus duaviliimindnaniaudenlud
AruuanAefun19adn Tiiduiletinmiiiferfamnsafuussansamnslidenduazingly
ulmsiauunsdiududnlnaainnsaidulnsauuuudassuasdiofiun1sgasine v sfmeni i

a 6

USUIUTININNITHER 1AA - 999AuNsd Fuilildianuunndreiuiunisiddeniidnsiniuan
AATERAUNEEINRY (NaulnesAuagamy, 2551; Tangchum and Meunchang, 1992; Fulchieri

and Frioni,1994; Meunchang et. al., 2012 wag Prongjunthuek et al., 2012 )



123

H o <
5. Wnnuntuan

wuiuUawmnaesiusiudumileninaisumvinudnginituUamaaesiusiudunsie lag
a IS =
il

lusUameassfusiudunien drsunaassiladedinmidnessiudulenidnsi 10.5-7.5-5.6

1 a o Y < d‘

Alansusials N-P,0sK,0 (an N-PK 25 wWasiiud) danadedminuangafian 962 Alansusals &

a '3

InadesfiudSunaasldletinmianessiduleniisnsimua1iiaseriay 14-10-7.5 Alansy

LY

mols N-P,0s-K0 (944 Alansusials) drudriunaassnldledinmiidnenssiuiulewniisnsn 0-10-

ISP =

7.5 Alansusals N-P,Os-K,0 (an N 100 wWasidud) danadedmdnubatesfian 622 flansusels

q

wenandgmuinluwlameassfusiuvunsedanidnsnuainsiziau 13-10-7.5 Alansusels

N-P,05-K,O vl sagaifeniinadsuminiudngiiign 894 Alansusels diudrsunnassnldde

FaniIneIudvdeinldnsiniua1iiasienau 13-10-7.5 Alansudels N-P,OsK,0 #15u
naaeildledinmiiifienssuiuloaiidnsmudinsgiau 9.75-7.5-7.5 Alanfusiols N-P,0s-
K0 (@n N-P-K 25 Wefidud) wazsifunaassilddetinmiidfionssanfulandsnmmuariingzs
A1 6.5-5-3.75 Alansusiels N-P,0.K,0 (an N-PK 50 Wedidus) Saadsiminudalndidsstu
Ao 836 848 uaz 825 Alansusials

6. unwtin 100 win

1 a ] =B a S o =3 ! a ! a
NUNMBUAIVARDIAUTIUUUNTIUANRALUIVUN 100 AAFINILUAINAADIAUTIUUULALEN

Y

aaa 3

lnglunlameassfusiudwnied drsuneassilddedinimidnessiuduleinidnsiniuen
BATIERAY 14-10-7.5 Alansusials N-P,0s-K,0 HAadeuntn 100 wanginign 29.88 n3u &

IndAgafudrsunaasstddedinmidnessiuiudenidnsn10.5-7.5-5.6 Alansusials N-P,Os-

'
a1 a

K,O (an N-P-K 25 wWasiius) 29.62 nfu drussuneassililddefinedeiinin 100 wantes

ign 26.51 n3u wannssunaaeslulinnuwandeiuneeds yenanddmuinluslameasaiugiu

a0 a

Yunsedeiniidnsimuaninsienau 13-10-7.5 Alansusials N-P,Os-K,O Lilgteg1uieliiniad

+ [y

wmtin 100 wangeiign 39.64 n3u warlndifesiudiiunaassfilaledinmiidnonssuiuden

2D

% 1 aaa

gnI1MIUAILATIZNAY 13-10-7.5 AlanSusiols N-P,Os-K,0 wagsnsunnassitdJedin nianens

o

| [

FrufulendonsImuAAIIERU 9.75-7.5-7.5 Alansusals N-P,Os-K,O (@9 N-P-K 25 1Uasidus)

]

1
o L% 1+ % +| =

AAmadsIMIn 100 WA 38 way 38.22 NS drusisunaassflddedinniinenssiudulawail

9 9

4 TS
& a o % o a

8951 0-10-7.5 Alansumals N-P,Os-K,0 (@a N 100 wWasifud) faedeimidn 100 wansfign

q

'
o

28.49 n3u lognnsiunaaesdianuwnnsinaiuegaitud Ay aeaa

7. HANDUUNUNINLATYFAY

NN FAATEiNanaULILYeIN sasUlnem T g uszineldntandnd
dutuanmislats (VCR) luidamnaesiusautumieanislideinmissediadealumsugn
Fnlnadesdaflinanouumuduiuifian 6.93 dumiunaassilddefinmiiifionsusulond

$n31 7-5-3.75 Alansusals N-P,0s-K,0 (an N-P-K 50 wWasidus) Tinansuunudiudfinsosasn i



124

2.71 uadluutamaassiuiutunie Mdetanmissedradoilunisugnininadssde sl
NaRoULMLAIULNATIaN 84.26 LagdTunpassildleTanmiafonisuiuioinidng 6.5-5-3.75
Alandumols N-P,O-K,0 (an N-P-K 50 wosidus) Tnanouunudiuiingesasun fe 4.08
WULRYINULUAAABIAUTINUULUTYY

U 2556

1. ANRANENYTAlvasAY

NEILATIIAUTSERU 0 - 20 lwufwas luulameassit /s, uasansss Wenudufusiuly

= a X % a a o s & & I3 !
wille (clay loam) IAnugauauysalin Usenaume dunsedng 1.37 wWesidud anudunsa-ag

a o 1

5.65 Weanasa (Bray-l) 11 fadnSusdenlansy Inunadey 180 Tadnsusdenlaniu dns1deniuen
As1evau Nslun1snaasell 8ms1 14-10-0 Alansy N-P,0s-K,0O sials (nsudvinisinuns, 2548)
wazluwUamaaesi mn.unsadssa iefudufusiumsie (sandy loam) Srmnuaauauysalsn v1n

Woanasa Usznoudie Suniedng 1.67 wesidud anulunin-n1s 5.62 Woanesa (Brayl) 14

a a o '

Tadnsusionlansu lnunaeu 146 dadnsudenlansy dnsdenuaninszriau nldlunisveaass
8951 13-10-0 Alansu N-P,0s-K,0 fals (nsuivnnsinums, 2548)
2. ANEN
v s v sou & I3 & =i v & a
ANNGIVDITNIINALEEITRITUTUATAITIA 3 VBINT 2 UUaIMARBIN 30, 60 WagiuliuLie?

Lifianuuanssiunsaddluniagisunaaesisaeiwlamaas lngaAadeaiugweadilng

a U (3

HednIiuguATANTIA 3 YeaLUamaae MI.UATEITIA (Ausiudunied) dargeanitAnadeniny
g999tlnALAedn INUTUATAITIA 3 VBUUamMARDY MIN.UATAITIA AUTINUUNTIE)

3. Umindudan Uvdninas dininuae wazuinin 100 wWane

s

dnidnauas tindndnas dindniude waziinin 100 waaveItIlnadsdntnius

]

@ dl'

YATAITIA 3 VBINIAIUaIMAaa il AN ULANAAUN1EDR 1ee DMRT  ASeAUAINULYaiu 95

& ,a 1

s & & = a % X v sw s I3 a
WaTgun  LUaImnnaoen 1 A5.UATEITIA (AUTIUUULAUD) GU']'JIWﬂLaEJQaW'JWUﬁqUﬂﬁa'Jiﬁﬂ 34

Y &

wmidnduan dmidninan ihnidnudn wazdmidn 100 WaAgINILUameaen 2 FAIN.UATEITIA

(AEusrudunsie) vonanllunlamaasef 1 A5 uATAI33A Ruwlled) frfunnaed 6 ldle

Finmiidfiensswdude 105-7.5-0 Alansusials N-P,0s-K,0 (an N-PK 25 wWasidud) fnandn

'
a

T1INALEEIFRINUTUATAITIA 3 gaNgn WULAITULUAIMAGDIN 2 AIN.UATAITIA (AUNTIY) 7

= 6 1 (% +,

mSUnnaesi 6 ladedinmidnenssiuiude 9.75-7.5-0 Alansusials N-P,0s-K0 (an N-P-K 25

]

¥
s (3 (% (%

Wosldud) Tnandsdnlnadesdninuguasaissa 3 awgn wilidanuwandesiunisadftuiisu

]
1 = [y o

VAaesduY Meiliaannileinislddefsszauasmumuusinanuainsiziay Ysnalulasiauuas

9

51901M150uY dnilemenanNfeINIsveItIlnawdd JeTinmianensidlineuauaiainisnss

(@)

lulasiaunaznisgaldsine nisdug widlefinsannisldle N-PK as 25 Wesidud  uaz 5

§ 2 = o b4 gél L% gj = 1 1 % aa dy [~ 1 +| = aa a [
Wosidua  dnavilmihudninaavaddenlufinnuuananaiuni sahin ?JI%L%U'J’]QEJ‘U’JI]']WWR]WEH?



125

ansaiudsEdvsanmmslilaeivaginislilulasiouuisdmiuininaanmaiaulasiouuuy
faszuatIfiunnIgAs I IIENSIUTINUIINAINNTHER 1AM Ues9aunSs Favinlilaid
ANuuanANiuiuNslddalaldnsmuA AT s RAuieIeg el (NeuiusAkasAME, 2551;
Tangchum and Meunchang, 1992; Fulchieri and Frioni,1994; Meunchang et. al., 2012 uay
Prongjunthuek et al., 2012)

4. HANDUUNUNINLATYIAR

naMFAATEiRanoULLYaIN sasUlns Tz Sanduseninseldanuanand
dutuannslade (VCR) Tuwdasmaassiusmudumisalinansuununiaasugiamnitaings

o w =

(2.0) wazlunvawmeaesiusiulunsy drfuneaesiilddedinmiianensiiesegranedlunisuan

4

F1lnadssdnilinanouuwmudinidiiaffian 110.63 dausiunaaosiilaloniisninuaiagzi
Auissegnafenlyinanauunumaasugia 3.04 uaziiunaasildedinmiidienssuiuloiad
8§75 6.5-5-0 Alandusols N-P,0-K,0 (@n N-P-K 50 1asidus) Tinansuunuaiuinlng foeiy
Ao 3.44

U 2557

1. AMNRANANYTAlvaIAY

NAILATIERLATEAU 0 - 20 Lwudwns Tuudasnunsnsulasil 1 qudidefivlsunsassd
defududusiuvunien (cay  loam) fanugauanysaid Usznoudae dunieteg 1.82

o

Wesidus anulunsn-Aa 5.6 eanesa (Bray-Il) 8.02 faansuseilansyu Inunafey 185.3
Tadnsusieilaniu dnsdemuAiiaTIeinu Adlun1snaaesi §as1 14-10-0 Alandy N-P,0s-K,0
dels (nsudvimisinwes, 2508)  uagluwUaunuminsuuasil 2 quéidouasiamnnisinums
uAsas3d LioRudufuiiunse (sandy loam) finugauauysalin waneavieda Usznaudie
duvseing  0.46 Wosidud anudunsa-ie 5.8 Weanesa (Bray-l) 9.41 fHadnduseilaniy
Tnunaiden 74.75 Tadndusedlansu Snslemuainneinuildlunsmaassd §ns1 20-10-10
Alansu N-P,0s-K,0 sals (nsuign1sinems, 2548)

2. ANEY

Arugevasimilnaissdn fitusuasanssd 3 fleng 30 60 warTuiiuiies vewuUannunins

fa o A

Audideivliunsalissa (Aunudumierdiiniag) Liflanuuendedunisataluusaznsseds @

fa o (%

LANA1IAULUALNBATNIALEITE LA TAILINITINEATUATAITIA (AUTINUUNTIE) NAIINEIVDY
P1ilnaLdesdninuguasadssd 3 dauunnd1aiuneada lneaadeniugavestnlnalbiesdn
fa o A

WuguATENTIA 3 vesulannunsnsaudidenvlsunsadssd dangandudasnunsnsvesrudidouas

WAUINITNEATUATAITIA



126

3. dniindudan dnidnilnan danidnude waziiuidn 100 waa

fa o Y

wlasnunsnsulash 1 ﬂum%wsﬁliuma’mﬁ AuIIUUUATEI) HANISNAFBINUIN UL

aa

AuanveNNIINIsaaetlifinuuanaeiunsada lnenssudsn 3 ladetinmidienssiuduly

14-10-0 Alansusials N-P,05-K,0 Humitinsuanasian (3,319 Alansusals) waziilofiansanthuin

Hnan Windnude waziividn 100 wéa wudwmsu"?%ﬂ 3 TddeTinmidnenssiududy 14-10-0

Alansusals N- P,05-K,0O NﬁﬂﬁﬂLLa WANFSAUNTTNID ‘Ll"’] pg1efitudA Vl’]x‘lﬁﬂﬁ] IEIRDGIETEY

aa

LLa”‘L!'Wi‘IJﬂ 100 LlIaWUENﬂiill’Jﬁ‘Vl 3 ldupnataneada

aa v

UNTIUARA 2 Tddewndl 14-10-0 Alansusials

N-P,0s-K,0 (8n51mugtmuadaseiiu) nssuisd 4 ladeTinmidnonssiududesadl 10.5-7.5-0

9

aaa

Alansusols N-P,OsK,0  wagnssudsn 5 lddedinmidienssiududewndl 7-5-0 Alansusials
N- P205 K,0 sﬂwmummaiaﬂammw fersanunsoandsunumsiddewmiadle Tnedivmidniude

LLaS‘L!’Wi‘L!ﬂ 100 LZLIaG]‘lQJLLG]ﬂGl’Nﬂu

fa o

wasnensnsuasd 2 ﬁuma]&JLLavwwmmimwmummaiﬂ (AUIIUUUNTIY) WanIS

4

NAABINUI ‘U’]ﬁuﬂﬁl‘Uﬁﬂ ‘LJ’WWUﬂEjﬂaG] m‘mumma@ LLaSU’]Muﬂ 100 LlIEW] FANULANANAUNISEDRA

Inenssuion 2 ladewmil 20-10-10 Alansusials N-P,Os-K,0 (R51uuztIn1daiAsIEinu) nsIuis

9

'
= aa a

#1 3 laleTinmiidionssindulewndl 20-10-10 10 Alansusials N-P,05-K,0 551359 4 lade

9

Finmiafiorssauiudewd 15-7.5-7.5 10 Alansusials N-P,0s-K,0 wasnssuisin 5 lddedinmid
florssmdudewndl 10-5-5 10 Alansusiols N-P,0s-K,0 Tuwmdnsuan Umininan dnidnuas Tl

[ |

wansineiu wagnssudsn 2 ladewadl 20-10-10 10 Alandusials N-P,0sKO0 (Fn3uuztinnue

1 aa a s

a §a = Y ! 1+ IS v & v & W
WATITRAU) HANEIER wamaliiLiugn ﬂ’]'ﬂﬂl!EJGU’Jﬂ']WW"i]WE]’]'ﬂUﬂ’]i‘UQﬂSUTJIW@Lﬁﬂﬂﬁ@’JWUﬁ

]

=

uAsENSIA 3 annsaanUTInunslieiadasls 50 Wedldud wiillefiansantmiin 100 wéa 97

aa a U ﬂ =

15503371 3 azuiulad ladeinmidnenssiuiudewndl 20-10-10 10 Alansusials N-P,0sK,0 &

]

Umiln 100 wéngsiign 24.30 n3u wagliuanseiunssudsa 2 ladewnd 20-10-10 10 Alansusials

N-P,04-K,0 waznssuisd 4 ladedinmidnenssiududendl 15-7.5-7.5 10 Alansusals N-P,Os-
KO

MnuanIIMAaesTessanskUast it e miiifiensannsafiuussansamansld
Jorafiuaziimslilulasiauuisdrutuininaainnsnidulasauiuudassuagdioiiunsgnsg
91NN TALUTNATINNATHER IAA ¥999Aun3d Feililiifiaunnsnstufunslddeind
NIINIUANILATIZTAAUNEIDEAET (NOULAESALAEAME, 2551; Tangchum and  Meunchang,
1992; Fulchieri and Frioni, 1994; Meunchang et al., 2012 wag Prongjunthuek et al., 2012)

4. HANDUUNUNINLATYFAY

NANTIATEHaneULUYRINsaulas T TgISasdusEninee i nnanand

[ I a

dinauannsldde (VCR)  dufuinensnsiifiyudnin Andngaazegiszau 2.0 Fliiuin wlas

a0

nunsnswlad 1 Audifeiivliuasadssd Eusiudumied) dA1 VCR f1n91 2.0 HanauunuaInNn1g



127

[

laduiniliinuasnsisglaiuduuadelddudinisamu duudasnunsnsulamaasai 2

6a

AUGITELALTAIUINITINYATUATAITIA (AUTINUUNTIE) N553T57 4 Tddedinmiiaienssiudu

Jowndl 15-7.5-7.5 10 Alansusiols N-P,OsK,O waznssudsi 5 ladedinmiianienssiuiulewnd

9

=

10-5-5 10 Alansumels N-P,0s-K,0 i@ VCR 2.25 way 3.47 5‘5@LLamﬂﬁLﬁu’jwmﬂdﬂ&J%amww?]ﬁ
o15lun1sugninlnadssdnifuduasanssd 3 uenainazannsadasanUiuumsliioniiazan
Funumssanuddeiuilslande

U 2558

1. ANugANANYIRlvasR

fa v A

HAIWATIENAUNTEAU 0 - 20 udwng luwdasnunsnswdadn 1 gudideiivlsunsaissa

WoRwduAusiuvwwniles (clay  loam) fimugauanysalan Usznoudie dun3eing 1.34

a a o 1

Wesidud audunsa-ang 6.6 Weanasa Bray-) 6.55 Taansuseilansy Inunadeu 90.25

£
a o '

Tadnsusieilansy dnsdemuarinsiziau Aldlunisneassdl 9ns1 15-10-10 Alansu N-P,05-K,0
fold (Nsu3INTsinEns, 2548) warluuuatnunInsuuad 2 AUGITuuAsTmLINITINYATUATAITIA

WeRuluAusiumsie (sandy loam) danugauauysalsn vianeanesa Usenausie duvseing

q

a o 1

0.72 Wesidus anulunsn-n1e 6.0 Weaneda (Bray-l) 1450 fadnsusenlansy Inunaiou

¥
IS

204.00 fiadnsuseflansy dnsdemuainsienauildlunisveaesl dns1 20-10-5 Alandu N-
P,0s-K0 #iols (nsu3xnTsinens, 2548)
2. ANEN
v s v sou o« s =i v & A
ANHEYRIT AR IS UATANTIA 3 101y 30 60 WA TWNUNYT VBIUUaUNYAIAT

Audideiylsunsadssd Gusudunier) liflanuuanieiunisadifluuiasnssuds Jauansaiy

v

uLUadnunInTAUdITEuasiRIUINTNYATUATEITIA (AuTIuUUnTe) NnNgeestilnabesdnd

Y 1% = ! Y aa ! ‘:4' v X o fsw & ¢
WUﬁqU?ﬁE‘niiﬂ 3 HAMULLANHINAUNIIADS Ifﬂﬂ?ﬂLaaﬂﬂﬁqmiﬁﬂﬂ@ﬂsﬂq'ﬂwwLaﬂﬂﬁmjwuquﬂﬁﬁjiiﬂ 3

fa v A

Yo UannunInsAudiTenvlsunsadssd JA1genIUasnunsnsveaudITenasimuINITNLna s
UATAITIA

3. Unindudan yntdnilnan danidnuda wazuiuidn 100 waa

fa v A v

wUasnunsnsuuasi 1 gudideiivlsuasassd Eunudumiler) nanismaaesnudl Unin

S <

fuan Wntnin Wminuas wagihmin 100 wée vemnnssuisneasdlidianuuanseiuniaia

A a 5 o H o 3 5 Y I3 ! aa a Ly A a
LLaszaWﬁ]’limﬁmiﬁunEﬂﬂam UIMNRUNLUAA LLaZU1UN 100 tUAR WUIINTIUIDIN 5 IﬁQU%QﬂWWW"\]W

'
aad

9159uiulewndl 7.5-5-5 Alanfusials N-P,0s-K0 fiAgegn uilaiuansneiuneadififunssuisaug

1+

wanIN wlallIeuiisunssudsn 3 lddedinmidnenssiududewndl 15-10-10 Alansusiels
aAa a s %

N-P,04-K,0 n353357 4 ladeTanmianenssaududendl 11.25-7.5-7.5 Alansusals N-P,0sK,0

waznssuisn 5 laleTinmidnenssiududendl 7.5-5-5 Alansusials N-P,0s-K,0 funssuisn 2 1d

Jaiadl 15-10-10  Alanfusiols N-P,0sK,0 (Fnswuzihnuardiasienau) dliuiinisldde



128

(% (%

FrnmiidiensanisaanUsuunisldlewniiadled Inefiumdnilnan uwidnwés wazdivdn 100

=3 ' 1 [y
LﬁJaﬁ‘lﬁJLLG]ﬂG]’Nﬂu

fa v o

WUauNYAINITRURIN 2 AUGITeLaTTMUINITINYATUATAITIA (AUTIUUUNTIY) HANTT

% H 13

NAABINUI U ntinduan Wrntdndnas tininuan wazu1ndn 100 waa JANuLana1aAuUNIas s

aaa s a a

launssudsin 3 ladedinmiidienssaududewnd 20-10-5 Alansusials N-P,OsKO  fiALade

oY

CY

wmdnduan Wmdninan divinude waziintn 100 wangiign wazdleinsunatadeuin

aa

wanves nssuisn 2 ldadewndl 20-10-5 Alansusials N-P,OsK,0  (FnsuuziinIuaIIAsIZRRY)

1+ v

waznssudsi 3 ladeTanmitdienssudulewd 20-10-5 Alansumals N-P,0s-K0 wandlviiugi

nsladedrnmiidfienslunisugninnlnaidesdniiudunsanssd 3 amnsadfisdTamandn e 19
Wedldud uasidlowSeuiisuiunsndsi 5 ladethnmiiaionfsmiuleond 10-5-2.5 Alansudels
N-P,0s-K,0 ‘wmfﬁﬂ'wLa?issuaqﬁmﬁﬂL@Jé‘@lﬂjﬁmmLLmfwmﬁuaéwaﬁﬂaﬁwﬁ’@wmaﬁa wanalmiindn
nslddetnmiidionsanunsoanUsunanisldlewiias 50 Wesidud

NnwanIIMaaestesaslastlfiuineinmiiifionfarmsafiud seansainnngld
Jorafiuaziimslilulasiauursdrutuininaainnsnidulasauiuudassuazdioiiiunsgnsg
91MNTFINMEAINUTIIATINGINNTHER IAA Y099AuTd Feilvlifanuunndraiufunislatend
NTIMNINAILATIZRAUNEDE19LAY (NoULAESA LazAag, 2551 ; Tangchum and Meunchang,
1992; Fulchieri and Frioni,1994; Meunchang et al., 2012 wag Prongjunthuek et al., 2012

4. HANDUUNUNINLATYIAY

NANTIATEHanBULUYBINamulag T gIsaTdusEieelsannanEnd
Futuninnislade (VCR)  damsuinuasnsfiiyudaia AVIngMAzeEiszeiu 2.0 Pviituin wiag
inwasnsuUas 1 Audideiivlsuasanssd Fusrutumie) S VCR gendn 2.0 nanouunuaInns
Tadoiuvilinunsnsdinelfifivtuuasdudinisamu Tnsnmegnssdsi 5 ldlsdinnidfens
Swfudeiail 7-5-5 Alansusials N-P,0s-K,0 e VCR asan Ae 6.51 druilasnunsnskuamaass
7l 2 quiidouaviannnsinunsunsanssd Fusiudunae) fnanmsmeasdlufiamafeitu fe
551337 5 ladeTinmiiaienssindudenil 10-5-5 Alanfusials N-P,05K0 e VCR gaan fie
0.42 anuansnaaesuandliifiviinislddedanmAifenslunisugndnlnadssdadiug
UASEANTIA 3 uBNIINIrAnNTatsanUTInaNsldeniLazanfuunsEaunds aeuiiurils

Tadnaae

4. WauAsasUanting1dlna
Y] A a v X o & a ~N ° & a v
PAUWATBIUAARNT I INALALIFAILUUEDILAIUAR AaNWULAISYNUABUAARNNNAU
A1889ENA1UT198 1 BEIUIANIE 0.4 AT 810 2.5 wes asdadulaglivaniden deailusuns 2

¢ v A cY o o & < o = Y A < = =
QﬂU']ﬂﬂLllC‘ﬁ I%Lﬂiaﬂﬁ]umG]UﬂqaﬂLUULﬂﬁaﬁﬁJumﬂLsﬁﬁ@juW]EJ'] 16 3931 IAULIINTTLAFBDUN 0.5-1.2



129

Alalunseadnlug ANUSITOUASDIBUATNLY NTlUNISVNauAD  1,200-2,400 S9UADUNT H9MIINS
191U 2 l9rathlususeansSainn1suan 73 wWasidud ans1n1slduisiudamas 2 ansaatalug 1ae

TdmuyinauauIvassnu

251 R\

AN 1 ANWULLASUARNNKWUUADILDIUAR

o = a v o ew Py & A o
ﬂ']ﬁ/]ﬂﬂ@‘Uﬂ'ﬁV]'N']ueﬂa\‘lLﬂiaﬂﬂaﬂE]ﬂsU']'JIWﬂLaEJQﬁW'JWULLUUV]WWUWIY;{LUWUV] 2 naUInNTU

ca a

(%] [} [ [ é’ v 6 (% [y} o ‘3 a | = < ¥ a
JanTaaeiudlnadesdnindeun Wusan 888 drwiuiun 5 15 Fan1siivdeyanismaaeui
< =~ a =~ a 1 [ ) = a a ~ [
ANUEINSIARRUTIVBRATRIUARHN BY 3 SEAU MIVINUTRLATEIUEREN WuLARIMAIUAATTAU
ANLLSITRULASDIBUAUSEUN 1,500 50UMABUNT LASasaunsatuLAdauluAIeANISIUSEIN 0.5
0.8 Alawnsaedalusdsiodndunsimaounng nadunanui ssuulaainidioeaauluywseiln
IngjagAndauazyinliATeuARy ALTUILADINGIEIUELITOULATDIBUALN BT lLATRINYANIS
) A 1 I3 @ ° 1 [ 2 1 < = & 1
Maudaneinduainusiseumldwnngauiunisidau 99A3157359ULATEBUAT 1,800 SOURD
a U a e‘&’ dl' 6 é a a ¥ d' 1 o 1
W NUIUTRAVINTUTARTY SoulnTeseudaitate nsagydaiinainindilnafiegdindt 70
wuRuns Fadadutedninveduaies iWewnseiuniuavesildnivaald dlweilnusndes
g 70 Wwudns viselidewinisuily suwuulaiunse ilviiuaainannsaususeau Yuas
Idanupugavesiinusn  durnusigegavesseuesesiilinaaaude 2,400 seusawndl wuinng
Uanilnvaansasihanuldd niswasunvesnisslanduliusgraraiiia lidnanedlussuudnass
Ko Hndalwauidiu nssnunnaeduiuilesainanuiiseuiiguiunali aArusiseussuy

o a ¥ o b4 o a a P 1 ! 1% < v & = ]
dudesiingemuluiie viliangnudidesadeuiisiddlnuisd Winssinwasdanuiln anvisly

(%
v a1

AIEITaUTEALll dwmalildnsnisldundudemdnaudnie



130

j L4 Wl \ h R
= 5 ° = a v
29 2 AISNAFBUNISYINITUVBILATIURARNT I LNA

ﬁi;iJNaﬂ'lﬁ{fﬂl,ta::%’a!,ﬁuau,uz (Results and Discussion)

1. msfnwduyuuazianauunuannsidladenisuanuazmalulagnisnandnlnadesdndly
L4 14
ANINUAIUET
sununsnandlnadesdnivminuasaissaluanimdssionnuuiauds Andu 4,176
Uneals ¥5e 3.84 unaanlansy JMIAUATIITENN 3,894 UInaals Ko 4.32 umAedlansy
Famdpmesysal 4,083 unsels v 11.09 vmsaRlaniy NTANYTYTAUTTAUANULA SUAITULTS

¥

Ionandnuiies 368 Alansusials nandaluaseindi 534 AlansusialsTazdum
HARBUWVIUANTIINNITNARLUANNEDIRBAUIARAITIUATEAISIA ANy 2,372 unsels

w38 2.18 umsieilaniu Muasswdun 3,725 vmdels vise 4.14 vmsedlansu Mwmysysel -1,267

1 1 & 1 =Y U = YV 1 v ¥ % v
vneeols ¥3e -3.44 unseilansu nsdlmasysaitlivssauanuuriaaegunssdslinanauunuly
o aa a aa 2 = ¢ a &
seAuna warluan neuuninanauwnugnsnuAsaIssa wAsIIENT wazinysysel Andu 2.48,
2.63 uay 2.89 UMABNLANSUAINAINU

a0

Funumsnanluaninuiauds Weiflsudmindisleldaegean Sosdrdiuain ae Andu
Jeway 30 (Wwysysal), ALAUAEIS0saY 29 (UATTIVENN), ALASELAUSoDaY 18 [Fenioenysysal),
Awdniugferas10 (uasTvdin wazinasysal) uazAguasnwiiosas 7 (wasysal)

wnwasnsdlngladenudszaunsalldlignans ldgniian dnsld uavlinseduedagiu
inwmsnslsisiulaluduugihvesnadnmainunsuagifiuitmsuusi iz dunsliiaiesinina
e msuuziignswarsnslomiifimnzauiuriniu wazgnsindissivssndadunuiiiedy
MadonuinunIng MIAINIAITTINEEAUNYATENAD LNYATAIUR  WALRIANITUIUNTEAIY
Aua inunsnsreanmumalulagnmsldde asall 3/n1sUan wagn1sandunUNITREN

vnmeiazUszauanuuaudanunsnsanlnaliviuasumelulad e1sansnsiloiadl
vieldtowniignsiiiaagnas Wusfidontgnluanmudsie nandngs nuuds unudn dwiniude

7 liindudieldiSosnuifien AmuenuazAULwMswLLAnTUTE



131

[

& o g 2 o < s v X w ¢ v ¢ yda
2. auaaanugiazauauisalunisiiuinwuaaiusdlnafssdndanewugunng
ANEAIN
waeiugimlnadesdaiaeiuduiviaziusiinunmuazegnsiiusnuiunneneiu tile
fa1sananvazauenluldazateiiug wudl fugandin 1 Neid52011 Neid52006 Neid62013
wae mndin 3 Tianuseniadegendi 90 wWesdud engiiuin 12 weu luvasiiiugaind 2 &
AINNIBNANALRINTT 90 Wesiusfiangnsiiudng 6 ey uag Neid52009 Tiaausena1nia 90
s 2 e 2 o =
Wesiduiiegnsiiusnw 3 Lieu
MINAdoUAINLTIIILALIBIsIDEMENTaUEAT LR 42 aerwalded Wl 84

I WAIINIMAFBUAINNDN WUTD TD1ENISIAUTIY 12 Whau aneWuguil Neid62013  uaz

aa v v 6

Neid52026 linnuseniadegendn 90 wWesidud Jaldunnsrmnsadfduiuguasaissd 3 (97

3

¢ @ 13 [~ Y] v s [ = < °
WU ILTUR) IUVJﬂ§$8$L’JaWﬂWiLﬂU§ﬂHW LLﬂ%‘WUﬁqGﬂﬂ‘W'} 1wy ‘Wuqmﬂﬂﬁ’] 3 TUAIMULVILLTIAAAI

191 90 WesiuAfiangnsiiudnet 9 ey dauiug Neid52006 9ziianuniusianaininil 90

§f v &

Wesidudunaaiusnwly 6 ieu @i Wug Neid02011 uaz Wug Neid52009 A138naZaINTT 90

s & e 2 o a Ao & a & ° ! 2 co !
L‘U@ﬁL%umV]@'ﬁgﬂ'ﬁLﬂUiﬂ‘Uq 3 DU 1u°UﬂJ3V]WUﬁqG]']ﬂﬁ7 2 UAMULTILTININI 90 LUDILTUAF LA

a 3

Fuvinsiiusneiieny 0 wew azwiudn Wugani 2 daugouneninudaiuginlnaaioiugui

[y

Wugdue Meliudedosdnnussdnss Tawadunaun1siiuieraudanssuIun1susulsan muan

2o, N

U

v =

Y N A ¢ A a a v A o o«
n5ldledanmidnesinamunandnuazan g InaEsdn

nslddedinniidfiens-Tusiudunislddeniisns an 50 WasiGud N-P,OsK,O 289
Joinlidnsuugtdiniuaninsigiau lunisndadiilnaibesdainuiuasadssa 3 luAusiudunae
wazAuTIulumiley aunsavisiukandauasAun nNandale Yisannisiddeniiaglaegnatiay 50
Wosidud
4. WauAIasuanting1dlnn

wsasldniindlnadesdninlasenuuvasiuluaisufuifgrvunandununisuane

Parunsavdndndnlnalanssazaaswnl ialdnannuwsaauau JUssansainnisuanidn 75

f Rk & S W Y o~ ) ° | vy ¢ | a Av
Wesidud Fadapsseaiinisuiuugslussuunsvinuuisdmlilinvanysal wu ssuudaadnidad
TodfnAe ANgIvasEinuInvasiuIlnadaslifiind 70 lwuRwes 1leeain Mudainldanunse
YSuseaule szuvanassiinfdadimnuiiisevlimunzaudunisiineu dawalvdnnseiduasdanu
< 1 YY) gl’ al' =% o w 1 [ ) ng‘, o [ 'y} < % 1
Wuun9719 wagszuuTarudenliinuidetu vinliasiaiuintunisnduau iusu agnals
AnueIosdnilndnlnadesdndanusafiazaduazndnlulssmalnglalaglddannladuns vlila
AuyuNIsHaRTiadIRalisInIN1sIvnegnas Aunulisitu uidessendenarlunsimuielnd

UszAnSnimnisvinanuiiasge



132

nanssud 4
n13anANNgUENaNanIINARgILNg

Minimize yield loss due to Maize Pests

A yaw
Yoy
Aila 10U ouTY WSS 33U ganTuN N anen

(% L3

gl newne  goialld wdeulng  2fian 519078 ans) ¥19nedng

= a dy
5581 udllwR  navela AN

Siwilai Lapbanjob  Amara Traisiri  Vorakarn Yodchomphu Sutep Sahaya
Suriphat Thaitad Sutasanee Vongsupathai Wanida Tharntawin  Suphatra Chaokongjak
Chanya Maneechot Kloijai kongjeang

o o

ARty (Key words)
Irilnaidesdnd Tlnadesdnignuas aneiugu Wuguasadssa 3 lsaluae n1sAniden
Wugaumulsany dnlnadumusiasdng mdsll vuewaizdwiudiilng nuswaiginiilng

a152Lkuad NNSNUAITNISIU

unAnga (Abstracts)

Anwimsaneugapdenanananndnsininedinguszasdifiossifiunudemodonanin
LazuUIMINITanALgadsInlsALazuIasn Tid Adeldun TealuasfiAnainide Maize
dwarf mosaic virus twaglul usuIzdudalng uaznusuagiindnlng wanisAnu wuin
Tsaluswilvinanandnnlnadesdniiuduasaissd 3 anasiaus 20.5-38.6 wWesidud Walulselu
soy V1-V9 vieduusvdseniuenguszunn 1 ieu deidulsaszesndanndulinsenusonisly
wawdn drun1ssuunufAtervesinlnaaeiuduiu wodn § 4 arewudfiannsoduunds
WugnssuvasaNamunIulsaluae taun Neid52001 Neid52004 Nei541006 waz Nei502003
uenanigilitoyaiuginlnaissdaiaoiusinmiitdnenwlunsvandeluanmiifinng
Ugnidtelsaludna $1uau 22 Wiug Aanssauusirludinemsnsiilugn n1sdisauasyssai
arudvnenandndminaanmadviaigvesusadng wuth Sulnunsundssuaveanislnly
F1lnaidesdnflugguanerusnnaitdudu wutfesndt 10-20 fasedusieiln Fafuuiinailiing
senananvasiilng wasliiinud 4 aiia ludrmsesyiulamdudnlngiumasivaents
(Frankliniella schultzei Trybom) wazdudesdunasing (Caliothrips phaseoli Hood uag

Caliothrips indicus bagnall) dwSumaglvndrviareiludlnadunadslnenliisnaneg (Thrips



133

hawaiiensis Morgan) NM3UsgiiuaudsmendluvastninaiugnagauanniIsinaleveruay
Wravuilnadneglunduvesiugiumuliunaisuasiugosule  dwunsusziiviaienigly
Sdfuildadoresnnuennsosyinaisiads 0.80 Lwufluns devueu 1 i Tuanmlinunisuns
srUImveImUaUITaR Ut A lun sUgnUaegaruann s ug g kavinenuAdEIeg 0.86

Y

ey 0.63 jlanzredu lumsdgnuaiunanu assuganuauaiu Usianisunsseuinadalifissedu
filiAneudevnesonanan msvaaevaseiitosiufdnuuasdnginlnalaeisviumaluldna
il winuardnsiansiivssansamlunistestuidanueuiarzdrduludning 1dun
flubendiamide 20%WG §a31 5 nfusier120 ans chlorantraniliprole 5.17%SC 8731 20 adans
fe1120 n3 indoxacarb 15%EC 831 20 fiadanssioth 20 ans fipronil 5%SC 90131 20 UadanT
ot 20 A5 waz thiamethoxam/lambdacyhalothrin 14.1 + 10.6%ZC 8731 15 fladansreth
20 ans asiisransainlunmsiesturidanuemarziinludalnadesdns I6ud  indoxacarb
15%EC §0951 20 fiadansaieri 20 4ns, emamectin benzoate 1.92%EC 731 20 faddnsaeri 20
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Keywords
Maize, Hybrid, inbred, Nakhon Sawan 3, Maize dwarf mosaic disease, Screening for disease
resistance, Corn Thrips, Asian corn borer, Cotton bollworm, Screening for insect resistance,

Insecticide, Foliar application

Abstracts

Maize disease and insect pests are very important factors affecting yield. The
objectives of this study were to determine yield loss, identify maize germplasms for
resistance to maize pests and find out appropriate control measures to minimize yield loss
caused by maize dwarf mosaic disease (MDM), corn thrips, Asian corn borer and cotton
bollworm. The results can be summarized as follows; Maize dwarf mosaic virus (MDMV)
caused vyield loss 20.5-38.6% on the single cross hybrid Nakhon Sawan 3 when infection
takes place at V1-V9 stage or after emergence till one month after planting. There was no
effect of MDM on yield when Infection takes place after V9 stage. Evaluation of inbred lines
for resistance to MDMV indicated that four lines namely Neid52001 Neid52004 Nei541006
and Nei502003 can be used as source of resistance in breeding program. There were 22
promising hybrids that resistant and moderately resistant to MDM and also produced high

yield in a range of 1,034-1,541 kilogram/rai under artificial inoculation. Thrips population was
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observed on maize and found that the infestation of thrips were higher in late rainy season
than rainy season. The amount was lower than 20 thrips/plant and per ear. Therefore the
infestation of thrips which were found in these studies did not affect the yield. Most of
thrips which infested at seeding-vegetative stage were common blossom thrips (Frankliniella
schultzei Trybom) and small number of bean thrips (Caliothrips phaseoli Hood, Caliothrips
indicus bagnall). Hawaiian flower thrips (Thrips hawaiiensis Morgan) were found infested at
reproductive stage by feeding on fresh silk. The evaluation of maize resistance to Asian corn
borer in the whorl stage showed that the test hybrids were intermediate resistance and
susceptible. Under flowering stage evaluation, the average damaged tunnel lengths were
0.80 cm/larvae. Field experiments were conducted in early and late rainy season to
determine the level of damage caused by Asian corn borer. However late and early rainy
season maize were found 0.85 and 0.63 damaged hole/plant, respectively, which were not
severe to crop loss. Chemical control was also conducted to test the effectiveness of some
insecticides for controlling Asian corn borer and cotton bollworm. The results showed that
the effective insecticides for controlling Asian corn borer by foliar spray were flubendiamide
20%WG at the rate of 5 ¢/20l of water, chlorantraniliprole 5.17%SC at the rate of 20 m{/20l
of water, indoxacarb 15%EC at the rate of 20 ml/20l of water, fipronil 5%SC at the rate of
20 ml/20l of water and thiamethoxam/lambdacyhalothrin 14.1+10.6%ZC at the rate of 15
mU/20L of water. The effective insecticides for controlling cotton bollworm by foliar spray
were indoxacarb 15%EC at the of 20 ml/20l of water, emamectin benzoate 1.92%EC at the
of 20 ml/20l of water, lufenuron 5%EC at the of 20 mU20l of water,
thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC at the rate of 15 ml/20l of water, and
fipronil 5%SC at the rate of 20 ml/20L of water.

uni1 (Introduction)
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AnLdanRugUIlnAd uNIUN1vinaelures European com borer (Klun and Robinson, 1969 uag
Tseng, 1994) ag1alsfin1u Santiago and Mendoza (1983) uay Lit et al. (1987) lasneauin
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521 U8U5N15998 (Research Methodology)
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aunislunUamaneaudidefivlsunsaissd duus aaiau 2554 - fueeu 2556 Turaa
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419na (Ostrinia furnacalis Guenee)
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arugsszduieatuilindnilne didrdiiiunimeaedlufesjifins duvateis 2 dravesvieu
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Nan153uwazanusiena (Results and Discussion)
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T lneFavilminanudsmetssninluaninsssuvidnas ldausaiuanunanatslunsazius

]
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| a

Jugrafidninedinmswaunasseviosudideliiliinanudemenonandalanenisugnitalne

o ¥ ¥

Weadailugiauategguu awnudSiIunIsuUNssEUIATemue L Iza1AUT I INANINATINSUGN

v a

Tugsuggru gnslsfianuainmsfineiluiia 2 gauan Ysunanisunsseuindsfivsunalafssaud

lAnANudemadenaninAatosnit 3-6 Jrafu (E5YY wavivs, 2534)

2.3 Uszansnnvasanseinuuasussinnnunelulunistesiundnnuauiaizadu
FrTwalunlnadedad

A1snAaas U 2557

FIUIUTYNIANYVDINUDULRIZAIAUTIILING

AouvuasnUILIugIEve MUBaEAwuT 1N InalAeg TG 9.25 - 21.75 38 20
Fu Faflenuuansnetunisadn FATIVITRYANS NUAT5AILTS Analysis of covariance

VRINUATATININNAT 3 TU NTTUTTNLNTNUAITNUTININGIILRE TN 5.25-13.75 §i9

o w aa

20 fiu Fatloeninuwazunnsnsegresliieddgvneadifdunssudslunuas inuinuiugianziaie 32.00

3610 20 AU NTTUATNTNTNUATS chlorantraniliprole 5.17%SC Wuglaetaeigaiade 5.25 568 20

Y

fiu seanlaln N3suIBN1sHUA1S flubendiamide 20%WG wax fipronil 5%SC ﬁwugmwaﬁ’ﬂmu
10.00 uag 12.00 geie 20 fu muay dalsiunnsnsfunisadfdunssudsiuans flubendiamide
20%WG  @iun1sWuans  indoxacarb  15%EC  Way thiamethoxam/lambdacyhalothrin

14.1/10.6%ZC Wugla1ed L 13.75 uag 13.75 360 20 AU MUa6U 31ANILagLANA19ENd

aa a v

Hod1Ayn1eadnnunssunIsndniswuans chlorantraniliprole 5.17%SC wsilduansinaiunisadfiiu

N35175N15WUaS flubendiamide 20%WG wag fipronil 5%SC

VRIHUAIATIUINUAT 5 T NTTUTTNANTNUATNUTIWIUGILRYTENIN 6.25 -11.50 §6i9

20 Ay Fatrenituazunninsegadideddynisadaniunssudsldnuansinuduiugiaieiade 29.25

360 20 AU NTTUATNANINUEANST flubendiamide 20%WG wusizlesiigalady 6.25 6o 20 Au

U

509a9U LALANTINABNNINWUETS indoxacarb 15%EC, chlorantraniliprole 5.17%SC thiamethoxam
/ lambdacyhalothrin = 14.1 / 10.6% ZC uag fipronil 5%SC ﬁwugmzaﬁ’wmu 7.00, 9.75,
9.75 uay 11.50 3910 20 fU AIWAIRY FeliupnanstunnsainfunssIAsnuans flubendiamide

20%WG

'
adaa 1

VRIHUAIATILINUAY 7 W NTINIENINMITNUENT wudWIugRIEeyEning 6.75 - 8.50 3

LY aa

1920 AU Fatdeunituazunndvetalideddyieadia Aunssudslinuansinudiuwiugiaisiede

<

29.25 5 #1920 #u n3ABATININUANT flubendiamide 20%WG nuglztieeTigaiade 6.75 5 #820
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Au so9a9u1laun nssuATAITNUES fipronil 5%5SC, indoxacarb 159%EC,

thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC &g chlorantraniliprole 5.17%SC ﬁWUELmz

[y

19 7.00, 7.50, 8.25 uar 8.50 3 #1920 Fu mwAwy FaliunndnafumsaRRfunsTLIEWLES
flubendiamide 20%WG

AINTNUAITATINGA U 7 T NNATTURBANUATEIRINUTOETINAEVINUBUL LAY T

(%
[ 1 [ v

insiuansased 2 lnglddayadiuiugiansiindamuaisaiusnuds 7 u WWudeyanouny Fed

ANULANANAUIUNNEDR T9IATIZAVDLANSINUEIAI8ID Analysis of covariance

o

NAINUAITATIN 2 U 3 T NISUITNTMINUETNUTININGILRETENINN 2.25 - 8.25 F6iB

[y

20 fiu FatdeunitwazuanasegslitudAynisadAnunssuithinuansinuduiugiaisiade 26.25

30 20 AU NITUTTNANINUES flubendiamide 20%WG wugzdesiigalade 2.25 68 20 A

5098911 TAKN NTSUATNNTNUETS chlorantraniliprole 5.17% SC fipronil 5%SC wag hiamethoxam
/ lambdacyhalothrin 14.1/10.6%ZC #iwugtangdiuau 2.75, 5.25 uag 7.75 30 20 fiu mud1sy
FelalumnsnetunsadftunssudSuuans flubendiamide 20%WG  d@aun13Wuans indoxacarb

[ a v

15%EC uag U313 8.25 360 20 Al InNNIuazLaAnAsegeiltydAynisatfnunssuisn

dn1sniuans flubendiamide 20%WG wailiiwand19dun19adfAiunssuITAITHUAS
thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC wag fipronil 5%SC

ndawuasaiaft 2 wé 5 Ju nsuAsfdnisua U uIugIzegTENing 3.25 - 14.00 3
fio 20 #u Fetfornituazuanssegradifuddgmneaiindunssuitldwuansiinudnnuganziads
29.25 37920 #iu N3TABATINTHUANT flubendiamide 20%WG WUl osTigaLade 3.25 e 20
Au 509901 lALA NTTUATNITNUATT fipronil 5%SC wag chlorantraniliprole 5.17%SC ﬁwugmz
$1U9U 550  way 7.25 368 20 du auddu Salsiumnsneiunisadfdunssuitriuans
flubendiamide 20%WG @1un15WUANS thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC uag
indoxacarb 15%EC WuU3la131uu 14.00 kaz 12.00 §6ie 20 fu unnnduazunndseg1eiiteddny
MsadAtunssAsATinIgwuans flubendiamide 20%WG ustliiumnsnafumsadfunssaisnismu
@13 chlorantraniliprole 5.17%SC

ndanuansndsil 2 udr 7 Su nssuABAiniswuas fipronil 5%SC wugineliesiianiade
5.50 360 20 fiu sesaslaun n3saAEN1sILANT flubendiamide 20%WG, chlorantraniliprole uag
indoxacarb 15%EC finuzia1zduan 7.75, 8.00 waz 8.75 560 20 ¢u muddu Fsdfesnituas
uansinsegnsiitoddrymeainfunssislinuansinuiuiugianzieds 18.50 e 20 fu dunis
Wua13 thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC WugaMgd1uI 13.75 360 20 i Ll

WANAIAUNIEDRNUNTTUT halniuans
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nsnnaay U 2558

o o

IUIUTYNANYVDINUDULANLAIAUTIINA

1 o v

AoUNUAITNUTIUIUTZVRIMUBUIIZA AU I NALRRLag 58NN 14.25-18.25 6D 20

a =

AU Felafimnuuanaaiunia@ds 93T eidonananuansAeds Analysis of variance

Y

VRIHUAIATILINUAT 3 FU NTTUATAAMINUETNUT IS0 TENIN 4.75-11.25 §6ip

o [y

20 fu Fadeenituazunndsegaditedidgnisadanunssudslinuasinuduiugianziaie 28.75
3910 20 AU NTTUATNLNTNUATS chlorantraniliprole 5.17%SC Wuslatwtesfigaiade 4.75 56 20

A 598 lAlA N3TUATNINUATS flubendiamide 20%WG MInugianziade 7.50 J6e 20 fu sl

aa v

WANENIAUNIIARRAUATTUITNUANT chlorantraniliprole  5.17%SC @2UASTNATAITNUAS

thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC, indoxacarb 15%EC &g fipronil 5%SC wu

o w

3121291UU 10.50, 10.75 Uag 11.25 368 20 AU MUAWU AINNTUAzLANAgeg1eiitd AN

[y

ANANUNTINITNUETS chlorantraniliprole  5.17%SC  walduanA1SAUNISEDA

[y

U flubendiamide
20%WG

VRIHUAIATIUINWAT 5 U NITUTTNANTHUAITNUIIUNIUGRLYTENING 5.50 - 9.50 §6i9

] [y

20 siu atdoeninuazunnsnsegrailfedidgmeaifdunssuildnuasinuduiugianziady 30.50

3919 20 AU NTUITALNTNUEANS flubendiamide 20%WG wugiazdesiigalade 5.50 g6 20 Au

Y

sosaulaln NTSUATAIWUATS chlorantraniliprole 5.17%SC indoxacarb 15%EC, thiamethoxam
/ lambdacyhalothrin 14.1/10.6% ZC wag fipronil 5%SC ﬁwugmzﬁi”]mu 6.25, 8.00, 8.75 way
9.50 350 20 iu sy FalsiunnsinsiunsaRRfunssaiSuans flubendiamide 209%WG

VRIHUAIATIUINUAT 7 FU NTTUTTNANTNUEINUTININGILBYTENIN 6.25 — 8.25 6i9

o [y

20 siu atlogniuazunnesegrailtedidgmeadifdunssuildnuasinudiugianziady 31.50

390 20 AU N35UITNTNTNUANT flubendiamide 20%WG wugiazdoeianiady 6.25 561920 Au

&

sosaanlauA NTTUATNISHUETS chlorantraniliprole 5.17%SC thiamethoxam/lambdacyhalothrin

14.1/10.6% ZC, indoxacarb 15%EC wag fipronil 5%SC ﬁwugmzﬁi’mu 6.75, 7.50, 8.00 way

8.25 350 20 #iu mud1dy Faliuanseiunmsaiifiunssuisviuans flubendiamide 20%WG
nFsnsruassauen uda 7 Yu yonsniiiivuansdinmusesrhaevesmuouanzdidu 39

nsruansasen 2 lnglddeyadiuiugiansivdmiuaisasiusnudd 7 Ju lutdeyanouny 3adl

Y

ANuuaNeeiulunneEdf FAseidoyanaeiuansaigds Analysis of covariance

¥ L2

VRINUA1IATIN 2 U 3 U NITUITNLNMINUATNUIIUIUGALETENIN 3.25 - 6.25 619

o w aa

20 s atloeniuazunnssegreiifedidgvneadifdunssuislinuasinuduiugansady 29.25

3610 20 AU NTINAATANINUENS flubendiamide 20%WG wuslzlesiigalade 3.25 g6 20 Au

Y
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so9asulann ATIUISAITHUAIT chlorantraniliprole 5.17%SC Lay thiamethoxam/

lambdacyhalothrin  14.1/10.6%ZC  fiwugianzd1uau 3.50 uag 5.50 g6 20 fu amd1du Falsl

[y

LANANNAUNIEDANUNSTUITNUANS flubendiamide 20%WG @1unsIUITANSNUETS  indoxacarb

15%ECuae fipronil  5%SC NUIIUIUFAE 6.25 Wag 6.25 3619 20 AU UINNTILALLANAI9DE1

[y

Hod A NadANUNIINIGNUANT chlorantraniliprole 5.17%SC waz flubendiamide 20%WG kil

[y

WANHNNNERRAU thiamethoxam/lambdacyhalothrin 14.1/10.6%ZC

VAINUAIIATIN 2 LAY 5 TU NTIUTTNAMINUAINUTIUIUSARYTENIN 4.25 - 11.25 §

Y

[y

#e 20 Fu Fapsniuazunninegaditeddgmisadatunsaislinuasinuduiugiaigiade
34.50 5610 20 ffu N3TABATNFHUAS flubendiamide 20%WG wuglanziosiigaiads 4.25 3ee 20
AU 509901 lALA NTINATNITWUETS chlorantraniliprole 5.17%SC way fipronil 5%SC ﬁwugmz
$1uIu 4.75 uaz 7.50 5eie 20 Fu mudFu Feldunndredunisadiffunssuisriuans

flubendiamide 20%WG &MUN1WUE1T thiamethoxam/lambdacyhalothrin 14.1/10.6%ZCuaz

]

indoxacarb 15%EC WudWIUgae 10.00 wae 11.25 §6e 20 fu unnnduazunnseg1eiidedday

[y

NNADRNUNTINIDNUETS chlorantraniliprole 5.17%SC wag flubendiamide 20%WG waliunnmng

[y

n9adany  fipronil  5%SCydanuasAsei 2 uad 7 Ju n3sudsniinisviuasnuIuIugiaeey

]

J¥UIN 7.75-12.50 398 20 AU Fetloanituazuandetnadideddgvnadndunssadslanuansi

a

WUSIUIUgIEIRAY 34.75 e 20 Fu n551ASTATINNTILENS chlorantraniliprole 5.17%SC Wugiane
Youiianiadn 7.75 6o 20 fu sosasnldun nssuABnsviuans flubendiamide 20%WG, fipronil
uazindoxacarb 15%EC 5%SC finugianydmam 8.25, 9.50 waz 10.50 §ee 20 iy puddy dalal
LANAIIAUNIIARRAUNTINATW WA chlorantraniliprole 5.17%SC @1 UnN1SNUENT

thiamethoxam/lambdacyhalothrin  14.1/10.6%ZCWUIUIUANE 12.50 368 20 AU 11NN LA

o w

wpnsseegiided1Agneadfiunssuisnuans chlorantraniliprole 5.17%SC Way flubendiamide

[y

20%WG LalilanANISadfnu fipronil 5%SCuay indoxacarb 15%EC
nan1sneaed 2 U wudnaistungulaielud laun flubendiamide  chlorantraniliprole &
Uszansamtesdundanuauiatsd1audilnalaAoud19indnalsngudy 509a3u1Aedans

indoxacarb warais fipronil AUszdnsaindeosdunidalalussauiiuinela ans

a

thiamethoxam/lambdacyhalothrin fiuszansainuiunans Jsaansaldifumuugirlunistesiu

(%

mMianuaulIzaRut Il wa lut I lwadesdndlala
NN13M52991N15NANYYOIEIANY (Phytotoxicity) AaaanIsNAaedlinusINISAnNEYes

a15 AU NALALIERT
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2.4 Uszansnmvasaseinuuasdszinnnunislulunistesiunannuauiazindiilne
Tutnlnadedad

ANsnAaes U 2557

LUz

NOUNUETWUT m’awuaumwﬁﬂsm‘[wmLaaaam“‘mw 10.00 - 18.25 fase 20 fn Fslaid
ANUUANANAUNIETR F9TATIENTRYaVAWIUATTAIET Analysis of variance

wduansAfaLsnuds 5 Ju nssAETITnsHuaNSNUSIUIUUELNY Hneogsening 3.00 -

a

8.25 fsle 20 fn Fetleninuasunndnsesnaiivedfyniadafunssuislinuansinusuiumuey
Wzilnede 17.00 dase 20 Hn n3su3sAiTn1swuans indoxacarb 15%EC wazlufenuron 5%EC WU
vusutiosfigaivinfuiade 3.00 daste 20 in sesaunldun n35Annswuats  fipronil  59%SC
emamectin benzoate 1.92%EC wag thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC Wy
wueuanzilneae 6.00, 7.25 wag 8.25 fste 20 fn anuasu TuunnansiunsadaiunssasnITiu

@19 indoxacarb 15%EC waglufenuron 5%EC

vamiNasATILINLGD 7 Tu nsudsndnswuasnuInuruewnzilnegsening 6.75 -

10.25 Fasie 20 fn FateanituazuansegefitodfuvnadftunssudSldviuansiinusua

Qddd

wupuanziinede 21.25 fasie 20 Hn nssuAsATin1swans lufenuron 5%EC quauuawamaaa
6.75 @ee 20 Hn sesawnlaun nIsuAsA1THUans fipronil  5%SC  indoxacarb  15%EC
thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC Wa¥ emamectin benzoate 1.92%EC wWu
wuawanzilnede 7.75, 875, 9.75 uar 10.25 fase 20 Hn sudsu lduansnetunnsadddu
N3INIBNIINUATS lufenuron 5%EC

nFsmanuansnsann i 7 fu nnNITAEINUasSsasuruewziindlne Savihnisviu

a13n5af 2 Inglddeyadruuvueuivdanuaisasawsnudd 7 Ju Wudeyanouny Falanuunneig

Auluysania ?’jﬁmﬂzﬁ%gawé’wﬁumiﬁw‘iﬁ Analysis of covariance

‘Via\‘iW‘uﬂ’]iﬂ‘N‘ﬂ 2 ua2 5 7u ﬂﬁﬁiJ’JﬁVlﬂJﬂ’]iW‘uﬂ’ﬁ‘W‘U mawuaumuﬁﬂamumw 225 -

o w aa

6.25 Ao 20 in @ GZN‘LJEJEJﬂ'J'WLLauLLG]ﬂWNEJEJ'NlIUEJﬂ’]ﬁEUV]Nﬂ ‘UﬂiiﬂﬁﬁVLMWUﬁWﬁVIWUﬁ]WU’JUMUEJU

o

Q‘dd‘d

Wnzilniede 21.00 fase 20 Hn n3su3sATinsWuas Wfenuron 5%EC quauuawamaaa 2.25
fne 20 in sesasunlann AITUAENISWUENS indoxacarb 15%EC emamectin benzoate 1.92%EC
thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC wag fipronil 5%SC wunueuanziiniade
2.75, 2.75, 475 Way 6.25 f360 20 Hn MINA1RU LuAnA1e U eEiAnunTINITATNLATS
lufenuron 5%EC

wdmiuasadai 2 w7 Yu nssudsTiTnnsviuasHUS UL LaNE Hnagsyning 2.25-

Y [ aa

6.00 Ao 20 &n @ %auaammaamnwamq yd NGO ‘Uﬂiiu%ﬁlﬂWUﬁﬂi%WU%ﬂu%u%uau
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Qddd

Weiliniade 22.00 fase 20 fn n3su3SATNTIUATS emamectin benzoate 1.92%EC Wuwmue
toefigaiade 2.25 fasie 20 in sesaanldiun n3saASn1swuans lufenuron 5%EC indoxacarb
15%EC fipronil 5%SC way thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC Wunuaulazin
12y 2.75, 3.25, 5.00 uar 6.00 fee 20 {n audeu lluena1atuneEaRfUNTINARANTIUENS
emamectin benzoate 1.92%EC

n1snaase U 2558

FuIURUBULINZHNT 1NN

AounuaIsNUIIIUTURULIZENTINALRAYRETEWINe 6.50 - 10.50 Fasia 20 Hn Falid

a

ANULANAIUNERR FalaTzvideyandminuansaieds Analysis of variance

I
[y

NAINUAITATILIALAD 5 TU ATTUITNANIINUSITNUTI UIUNUBULANY E:Iﬂ@EJiu‘Vi’NQ 3.00-

o v aa

8.25 fme 20 En & GZN‘LJE]EIﬂ'J']LLﬁ uANF9eENHNBEANIED UﬂiiM’JﬁIMWUﬁ’ﬁWW‘Uﬁ]ﬂu%u%uau

o

1zilniede 12.00 fasie 20 iln N353 387EINTYILENT indoxacarb 15%EC nunueutiesfianiade
3.00 fame 20 N sesasnlann NSSUATNITNUETS emamectin benzoate 1.92%EC fipronil 5%SC
lufenuron 5%EC wag thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC wurueuziinads
4.50, 5.75, 6.25 uay 8.25 fme 20 fn aua1au lduanaeiun1sadfdunssuasnIswuEns
indoxacarb 15%EC

naauansATInual 7 Ju nssadsndnisvivaisnudnuiuvueuanzilnegsening 5.50-

o v aa v

8.50 fme 20 fln FepeniluazuanaaeeeitedfuneanftunssuIslanuansinusLIurueY

o

\nziiniade 16.00 Masie 20 Hn n35uABATNTNLES indoxacarb 15%EC Wwunueutiosiigaiade
5.50 fre 20 Hn S09a9ulalA NTINIBNITWUETS emamectin benzoate 1.92%EC fipronil 5%SC
lufenuron 5%EC agthiamethoxam/lambdacyhalothrin 14.1/10.6% ZC wunuauazilniade
5.75, 6.50, 7.00 wag 8.50 fafe 20 {n ANNAIAU LULANAIAUNIERRNUNTIUITNTHUENS
lufenuron 5%EC

nFsnsnuassaLen uda 7 fu yonsnisiivuansdinmunuounziinding Juhnsy

asn3en 2 nglddeyadiuiuvueunindmuansasausnuas 7 Ju iWudoyanouny Feliaauwnndig

a [

Auluneadd IeseitayananuaNsiiedd Analysis of covariance

Y

v 1 5 d' v U asaa ! o 1 !
NANNWUAITATIN 2 a3 5 U ﬂiimwmmi‘wumiwUfmu’suwuawmxﬁlﬂagismw 1.75-

v o w

3.50 fime 20 En % muaaﬂ’mmvummqama Uydam ‘V]’Nﬁa

a

JUnssUATlUNUANSANUI LIV UDY
WNEEnRAY 18.75 fiame 20 BN NSIUASTAN1SNUE1S emamectin benzoate 1.92%EC 5%EC WU
wueuleeidnady 2.25 fse 20 Hn sesaswlann n35u38n15WUETS indoxacarb  15%EC uag

a

fipronil 5%SC WUMU@UL%']”EJMQ@EJ 2.00 wag 2.75 fme 20 Hn auaiau ldunnaneiunieainnu
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NS5UASNNSNUES emamectin benzoate 1.92%EC 5%EC @un15wuans lufenuron 5%EC way
thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC wuruewazilnwinfuady 3.50 fase 20 Hn

[y Y

laiunna1siuneadftunssuIsnsnuans fipronil 5%SC waNINAIILazLANA1IRY st AN
ANANUAIINIT indoxacarb 15%EC way emamectin benzoate 1.92%EC 5%EC

n¥anuansndedl 2 ud 7 Ju nssuAEffinsiuasusnueuaeiinegsening 3.50 -
4.75 fste 20 in Jetlesniuazuanenesadifoddynisadftunssudslinuasfinusuiunueu
Weilniade 17.50 dse 20 Bn n35uiAfin1snuas emamectin benzoate 1.92%EC Wuviuay
teufigaiads 3.50 fase 20 in sesaauliun nssuATArsHuats fipronil 5%SC
thiamethoxam/lambdacyhalothrin 14.1/10.6% ZC indoxacarb 15%EC wag lufenuron 5%EC

nunuaULAEinAY 3.75, 4.00, 4.25 way 4.75 f3a8 20 in anudieu Ldwsnanadun1sanfny

NS5UITN1TNUET emamectin benzoate 1.92%EC

a 1 a d‘ o a a a % o U
HANISNAaeY 2 U nudtarsynvllafidumeassisedniamdesiuiidnnueuiaisiln
P lnaleAsutef llunna1eatun1eada Jeanusalidusisuzirlunistdesiuidanuautangiln

Irlnalutmlnadesdnilala
NRTI99NSRRRYYeIEISRBNY (Phytotoxicity) mapan1snaasslinueInIsiiniivyes

A1509T N INALALIER
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agﬂwamﬁ%’ﬂLLasz’J’aLauaLLu: (Conclusion and Suggestion)
n1sanANNgENananaNlsalua1e (Maize dwarf mosaic virus)

lnanugseuuenalsawantaInsvedlsaluay  Weldsulwensseznisiasy V1 §a V12

wagliuansensidlolasulensveensiasey V15 VT way R1 nmsugnideuulugeunegdiuuuvesd

Y

v [ I 13

surtlidnlnafiefiduiiialsaganiinisugnioasuuluiiogdiuasosdiduasds zosinanly
msiingdesnt luiuguasanssd 3 masdgnidelsaludsiinariilinrugeiuanas niseennen
vosinlnaiiesdnifusunsassd 3 1as uanfnlsaguusafleugniefisvezniaiaie V3 was V6
nanAnanasInds 38.6 Wosidud Wetgnideiisresnaaiy v3 andeyadieiu nistlasiulally
Anenuidemeronanandsaasse WalddnTnadalselutsiusmviuenauieguszana 1 Weu

nsldiugnauniulse ausaananudemeainnisinatevedsaluaals Tudnilnaane

Ly
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