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Study on Nitrogen Use Efficiency of Late Maturity Hybrid Maize Grown

on Clay - Clay Loam Soil at Nakhon Sawan Province
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ABSTRACT

The efficiency of nitrogen utilization of late maturity hybrid maize grown in clay-clay loam soil
was studied in Nakhon Sawan province. The experiment was conducted in the Nakhon Sawan Field
Crops Research Center's experimental plot, which was planted during the normal season but
supplemented with water under critical conditions. The experiment was also conducted in farmers'
fields in Nakhon Sawan province, where crops are grown in the normal season without additional
watering. The objective was to offer suitable information for variety evaluation and nitrogen fertilizer
management in maize production in the area. The experiment was arranged in a split plot design with
four replicates. The main plot was the nitrogen fertilizer application rate, which consisted of 1) no
nitrogen fertilizer application and 2) nitrogen fertilizer application at recommended rates according to
soil analysis values. The sub plot was six varieties of maize, including four outstanding varieties of the
Department of Agriculture (NSX152016, NSX152067, NSX152070 and NSX152097), certified varieties:
Nakhon Sawan 3 and commercial varieties: C.P.888 New.

The results showed that there is no interaction between maize varieties and nitrogen fertilizer
application on yield of all late maturity hybrid maize. However, the hybrid maize varieties which applied
nitrogen fertilizers at recommended rates based on soil analysis, yielded significantly higher (P<0.05) than
no nitrogen fertilizer application. The yield of the C.P.888 new variety produced the highest yield of
1,432 kilogram/rai, and the NSX152070 variety produced the lowest yield of 1,212 kg/rai. The C.P.888
New variety planted in the farmer's plots has the highest average yield of 1,025 kilogram/rai, but the
Nakhon variety planted in the farmer's plots has the highest average yield of 1,025 kilogram/rai, but the
Nakhon Sawan 3 variety has the lowest yield of 967 kilogram/rai. In the experimental conditions and
the farmer's plots, the nitrogen utilization efficiency of the NSX152097 variety was found to be the greatest,
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with 27.10 and 17.80 kilograms of yield per 1 kilogram of nitrogen, respectively. In terms of economic
return, it was discovered that the NSX152097 variety delivers the best return on investment in the trial
plot. Moreover, maize yields, economic return, and efficiency in using nitrogen to produce yields were
lower in farmer's plots than in experimental plots at the Nakhon Sawan Field Crops Research Center.
This is because they are grown in the regular growing season, so supplemental water is not provided

during the drought crisis.
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F-test (AxB) ns ns ns
V (A) (%) 9.5 0.7 1.9
V (B) (%) 8.3 1.0 6.2

WeLe : ns = LUuananeiunmeadia, ** = unnaaneatanseAuAITety 95%, ** = uanmasEiRnsEiuALTeiu 99%
aadglumeduuRgInuinumefIsnyswiauiula luwanaeiumeadinseauanudetiu 95% Lagis DMRT
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A15197 5 ANTUER LWesiunNzmIsLuan warNandninudy 15 Wosdun 10313 lnadsadniiug
anwaue1g e luanmidisnsinislodelulasiauneiu o gueddeiivlsuasaisse 9 2564
gnsnsladelulasiau @lansu N-P0s-K.0 mals) (A)

o e ATULER 4 Wesiuanzinmz y NAKAR y
g (® (Wosiium) e (Wosidum) s Alansunels) e
0-10-5 10-10-5 (®) 0-10-5 10-10-5 ®) 0-10-5 10-10-5 ®)

NSX152016 27.52 27.31 27.41 a 79.0 81.3 80.1 1,202 1,322 1,262 b
NSX152067 23.50 24.02 23.76 80.0 80.3 80.1 1,199 1,343 1,271 b
NSX152070 24.58 25.95 2527 Db 78.8 79.5 79.1 1,135 1,289 1,212 ¢
NSX152097 24.02 23.94 2398 c 78.5 79.3 78.9 1,138 1,409 1,274 b
uﬂiﬁ’ﬁiﬂ( 3 22.38 22.14 22.26 d 80.0 80.5 80.3 1,171 1,272 1,222 ¢
9. 888 117 22.54 22.58 22.56 d 81.0 80.0 80.5 1,350 1,514 1,432 a
1adY (A) 24.09 24.32 24.21 79.5 80.1 79.8 1,199 b 1,358 a 1,279
F-test (A) ns ns *
F-test (B) ** ns *
F-test (AxB) ns ns ns

V (A) (%) 25 1.9 12.8

V (B) (%) 3.3 1.9 6.6

newme s = luanaaiumeadia, * = uanaaneaianseauANuleiu 95%, ** = uanamaealiAfiseRuALTeiu 99%
' a o ‘A o od Yo o d v ooy ! v aad o 4 @ aa
aadelupeduufeiuimumeisnvsniioutulialuusnmetunsadanszdiuanadoiu 95% lags DMRT

1.5 Uszdnsmmnisidlulasiauvasdnilneg

Useansamnslelulpsiauresninadesdmtuggnaaueigiuiesn fgnlunguiy
wilr-srumierdid w quoideiivlsunsaissn gquand 2563 nuan nlnadssdnaius NSX152097
fiussavsnmmslslulasauiioasmaningaiian Taonslayslulasiau 1 Alandu aunsndfiunondslaiads
15.20 Alansu 50931 lawn Wug 4.4, 888 2, NSX152067, NSX152070, uAsa133A 3 way NSX152016
fiuszavsnwmslalulasau 14.80, 13.00, 7.60, 5.10, uaz 3.10 Alanfunandanelulasiau 1 Alan3u mudidy
(ms”mn 6) dmuqquan T 2564 wuan siug NSX152097 mﬂsvammwmﬂﬁﬂu‘lﬁmmuLwaaiwwawammwam
wulieadu e 27.10 ﬂIammamammluImwu 1 Alanfu sosaeun laun Wug 4.7 888 i, NSX152070,
NSX152067, NSX152016 wa uasaassn 3 duszAnsamnislalulasiau 16.40, 15.40, 14.40, 12.00 way
10.10 Alan$unandamelulasiau 1 Alan3u mudify (5199 6)
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A15197 6 Uszansnmnislalulasiauvesnilnadesdniiuggnuaueigiiuierss Tuanmiifidnsinislede
Tulnsiaunnaiu a auedfeiivlsunsadsse 9 2563 uag 2564

HARER lulnsiauiifvgely
. (Alansunols) (Alansumals) ANUE*  PNUE*  ANRE* Low N
" 0 10 0 10 an/an. N an/an. N (%) Index*
anNAs  anN/ls anNAs  anN/s
1 2563
NSX152016 1,005 1,036 14.89 16.27 3.10 22.46 13.80 0.887
NSX152067 1,071 1,201 12.13 14.78 13.00 48.98 26.54 0.816
NSX152070 1,027 1,103 12.41 16.66 7.60 17.90 42.46 0.852
NSX152097 1,023 1,175 12.68 15.34 15.20 57.14 26.60 0.796
uﬂiﬁ’.}iif‘; 3 1,011 1,062 11.61 14.20 5.10 19.66 25.94 0.871
.. 888 13 1,110 1,258 12.16 16.57 14.80 33.56 44.10 0.807
1 2564
NSX152016 1,202 1,322 23.90 27.83 12.00 30.51 39.33 0.749
NSX152067 1,199 1,343 24.13 30.19 14.40 23.77 60.59 0.736
NSX152070 1,135 1,289 28.14 31.27 15.40 49.31 31.23 0.726
NSX152097 1,138 1,409 24.28 29.99 27.10 47.48 57.08 0.666
uﬂiﬁ’;iif‘% 3 1,171 1,272 26.16 32.31 10.10 16.43 61.49 0.759
.. 888 13 1,350 1,514 26.47 29.94 16.40 47.21 34.74 0.735

ANUE, Agronomic Nitrogen Use Efficiency = Wan&s dﬁ"’d:a N) - HAKER (lﬂﬂéﬂ:a N)/U3aneu N 7ila

PNUE, Physiological Nitrogen Use Efficiency = wandn (latjs N) - nandn (lalavjs NyN diftsaels (ads N) - N fifwgels (lallavs N)
ANRE, Apparent Nitrogen Recovery Use Efficiency = N ﬁﬁ%@oﬂﬂ? (Lﬁﬂ:a N)-N ﬁﬁ“ﬂ@ﬁﬂ,‘g (lﬂﬂl‘d:&J N)/U3aneu N #ila x 100

Low N Index = mawémﬁuaaﬁ’uﬁ: A (Low N) x nan@niads (Low N)/mamammaaﬁuﬁ: A (High N) x war@miade (High N)

1.6 HaREULNLMLATEgRIYDst I TnAFENER

definnsanmanauunumuasugia Tnglysnmaiuszmnelafidistunnnsleyone
seaennslae wiie Value to Cost Ratio (VCR) n1fiAMNNNTT 2 uansdienuauAIvaiAsugenans (Pevaiz
et al, 2008) nmavaaedlud 2563 wun msladslulanausn 10 Alansu N sols Turninadesdntug
anWaNDIgAULiEIs TG NSX152097 waw T, 888 7 InanouunuAuATIATYgAans Tasdian VCR
WU 2.07 uay 2.02 sudRy Fansndsiidinisugnunilnaidssdnaiug NSX 152097 fian VCR winifu 2.07
mngaadloamuleyslulanau 1 um lasunanouunu 2.07 1w J9lvRAREULNLANATUNNI AL
wazlailsinndian (el 7) andlud 2564 wunn nslayglulnsiaudng 10 Alandu N aels Tuanlnaibes
ﬁ’m5vﬁ’u§ NSX152070, NSX152097 uay 4.W. 888 912 s[,‘viymamauLmuﬂym‘mwmwamam( Tneifian VCR
P8¥II 2.10 T 3.70 TansaAsiiimaUgnamilnadesdniug NSX152097 (VCR it 3.70) Tusanauuny
mJmLmmsaq‘wuLLauimmiimmamﬁnuﬂu (57971 8)
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A13197 7 IATITVRANBULNLVNGATYERIvRI I INALGBdR T UganraN o1 iuieeny Tuanmididnsinis
Todglulasiaunneiu o aueddeivlsuasaissa J 2563

fig o wondn  selennms  meln aunuds sunujs mils VCR
(MN-POsKO/5) (i ls)  ewandn g wds) Aty /s
(wn/ls) wm/ls) Wwm/ls)
NSX152016 0-10-5 1,005 10,452 1,051 9,401
10-10-5 1,036 10,774 322 1,813 762 8,961 0.42
NSX152067 0-10-5 1,071 11,138 1,051 10,087
10-10-5 1,201 12,490 1,352 1,813 762 10,677 1.77
NSX152070 0-10-5 1,027 10,681 1,051 9,630
10-10-5 1,103 11,471 790 1,813 762 9,658 1.04
NSX152097 0-10-5 1,023 10,639 1,051 9,588
10-10-5 1,175 12,220 1,581 1,813 162 10,407 2.07
‘LJﬂiﬁ’Jiiﬁ‘ 3 0-10-5 1,011 10,514 1,051 9,463
10-10-5 1,062 11,045 530 1,813 762 9,232 0.70
.9. 888 7 0-10-5 1,110 11,544 1,051 10,493
10-10-5 1,258 13,083 1,539 1,813 762 11,270  2.02

ﬂmﬂ:a : 21-0-0 (16 vn/nn.N), 0-46-0 (38 U1/nN.P,0s), 0-0-60 (27 un/nn. K,0)
SIAMANEGR : 10.4 un/nn.

A13197 8 ATITVHANBULTLMNAATHENIVDIVTIINALEBIdR I LTgNHaN o1 AUNEI81) Tudn nifignsinis
Todglulasiaunneiu o gueideivlsuasaissa 7 2564

g U wandn  selaanns siele ey eunuds mils VCR
(AN.N-P:05-K:0/ (na/ls)  venandn Wt wwds) et o/l
19) ww/ls)  ww/ls) wm/ls)
NSX152016 0-10-5 1,202 12,501 1,051 11,450
10-10-5 1,322 13,749 1,248 1,813 162 11,936 1.64
NSX152067 0-10-5 1,199 12,470 1,051 11,419
10-10-5 1,343 13,967 1,498 1,813 762 12,154 1.97
NSX152070 0-10-5 1,135 11,804 1,051 10,753
10-10-5 1,289 13,406 1,602 1,813 762 11,593  2.10
NSX152097 0-10-5 1,138 11,835 1,051 10,784
10-10-5 1,409 14,654 2,818 1,813 762 12,841 3.70
UATEITIA 3 0-10-5 1,171 12,178 1,051 11,127
10-10-5 1,272 13,229 1,050 1,813 762 11,416 1.38
.9, 888 17 0-10-5 1,350 14,040 1,051 12,989
10-10-5 1,514 15,746 1,706 1,813 762 13,933 224

ﬁnmﬂﬂ : 21-0-0 (16 vwn/nn.N), 0-46-0 (38 u1/nNn.P,0s), 0-0-60 (27 urn/nn. K,0)
FINARER : 10.4 uIn/nn.
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2. wamnaaslulsinensns
2.1 audRAunaudgn

MnMeTgaiRvesiunoulgnuamnassulanuasns suagudisig suaennvih Smin
upsENSIA Aiswduanadn 0-20 wuAwns wuan ieRudufumies UiRsedudunadnues (pH 7.72) fud
Unadundeingeglussdugs iy 2.20 Wesifun YTunameane3afiduusslovus i 5 dadniune
Alandu wardlnunadondivaniudsulalussduas sy 195 Sadndumoflandy (5197 9) 91nHans
3miwﬁauﬁauﬂqﬂmmmﬂizLﬁuﬂwﬂ%ﬂsmméﬁmiwﬁﬁuﬁm%’u%niwmgmé’m’; fg 5-10-5 Alanu N-
P,05K,0 gls

M19197 9 auvRvesAuneuantuulatnuynsng 1m1nn JwiauATEITIA N5EAUAIINEN 0-20 Wag 20-
50 LYURALINT

gouan 4 2564

anvRvoInu 0-20 20-50
LURLUAT LURLUAT
o Clay Clay
aadunsaans (Gu : 1 = 1:1) 7.72 7.77
Uhinauduvietag (Wedidun) 2.20 211
WoaneSaiuuselovy @adnsuneilansi) 5 5
Tnunadeuiinanasuls @adnsumeilansa) 195 155

2.2 g iINA
miﬂqﬂﬁzTnT,W@Lﬁyaﬂﬁ’mﬁmaaﬁaﬁﬂﬂmﬂwé’ﬂ U‘%mmﬁmuﬁl%maam@ﬂ@ﬂ 600-900 Hadiums
(Fageria et al., 1997) mﬂmiﬂqﬂ%n‘llwmgwﬁ’mﬂ dleuil 15 Tquneu 2564 uaziAuiAeaTudl 14 nanau 2564
U%mmﬁmumaaﬂqaﬂqﬂ WU 1,108.2 fiadiuns Safismenonisiauiulnvesilnadiesdn) (il 2)

2.3 mMssgyiiulavastilnadesdnd

sarnislydelulasiaulvaugamuvesilnefiony 30, 60 Ju uwazanugeln luuananeiunig
aii unylnaldedinm 6 Wug Inanuganuieny 30, 60 Ju azAugaln winaeiun1eada (519l 10)
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A13199 10 ANgIRUeny 30, 60 Tu uazAnuglnverInaiesdnIiuganraNeenuieieluanIng
f9p51msladelulasiaunnaiu a wlaununsng 81nnv Jamiaunsadssa J 2564
ansmsledglulasiau Alansu N-P,0s-K0 nals (A)

o < AIESA 30 Yu 2 LD 2 AMNEIRN r
wug (B) v 5L b AL o HEH

) (LYURALIAT) (LHUALUAT) (HURALUAT)

0-10-5 5-10-5 ®) 0-10-5 5-10-5 ®) 0-10-5 5-10-5 ®)

NSX152016 28 30 29 abc 183 185 184 b 102 105 103 bc
NSX152067 27 29 28 C 193 197 195 a 100 107 104 bc
NSX152070 28 27 28 bc 186 184 185 b 104 101 102 ¢
NSX152097 30 30 30 abc 192 195 194 a 109 113 111 a
uﬂimii?{ 3 30 30 30 ab 187 190 188 b 106 110 108 ab
9. 888 17 32 31 31a 196 198 197 a 104 106 105 bc
Lagﬂ (A) 29 29 29 190 192 191 104 107 105
F-test (A) ns ns ns
F-test (B) * > *
F-test (AxB) ns ns ns
CV (A) (%) 7.1 2.2 9.2
CV (B) (%) 7.1 2.4 4.6

e : ns = luuananeiumeads, * = uanaansadanssRuAGedu 95%, ** = wananssaifnsziuaudeiu 99%
AedgluraduuReIfuinumemdnusiuiouiuialuuanaesiuneiafiseauanudesu 95% 1neds DMRT

2.4 asAUszneuUNaNAALATKAKEATDIT I TnALRB RS
snnslaglulnailvenufusdessiuinuasdenduinamesialuwanaaiumg
add unrnlnava 6 fug fanuduwdnrusiiuisesesdunnsmzudaunnanatunieads dins
nanAavestlnadssdng nuan Snsnslaelulasaudasuusihniuafieseiu slveasdasiine
uanasiunsadd Tnonslagelulnsiausng 5-10-5 Alandu N-P,0sK,0 nols Innandniadogean 1,025
Alansunels uazanlnatis 6 fug Winandnunnansfunsadn laotug 3.4, 888 1 Tunandniadsgean 1,029
Alansunols uasituguasansn 3 Tunandnadeiian 967 Alansumels (919 11)

= & < fa € & a & ‘o ¢ ¥ L o o ¢
A13199 11 ANUTULLER WaSITUANLINILAR uazNaNaATIAINYY 15 1Wasidun Y03 1lnaldesdniiug
gnuanogiufiessn Tuanminddasnmslydelulasaunieiu a wainwasns wnnn Yawis

uAsansIn J 2564

snsnsluyslulasiou Rlandu N-P,0s-K,0 mels) (A)

ny AATULIER y Wesuanziny y NAKA .

ug (B) ‘g o« Laag P L2ae ~ w L2ae
(Wosigun) (Wasigun) (Mansumals)
(B) (B) (B)
0-10-5 5-10-5 0-10-5 5-10-5 0-10-5 5-10-5

NSX152016 29.29 30.06 29.67 a 79.8 80.6 80.2 cd 984 1,038 1,011
NSX152067 26.32 25.52 2592 b 80.2 79.7 799 d 977 1,009 993
NSX152070 25.36 26.18 2577 b 80.2 80.1 80.1 cd 939 1,000 970
NSX152097 24.86 26.51 2569 b 80.5 81.1 80.8 c 943 1,032 988
UATEITIA 3 23.33 23.58 23.45 ¢ 81.6 81.6 81.6Db 931 1,002 967
.. 888 U3 25.04 25.53 2529 b 83.3 82.8 83.0 a 989 1,069 1,029
Lafﬂ‘lﬁl (A) 25.70 26.23 25.96 80.9 81.0 80.9 961 b 1,025 a 993
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snansleyslulnsion Flaniu N-P,0s-K0 mals) (A)

v ¢ AATULIER 2 Wosfumnsmy 2 NANAS r
ug (B) ‘g < Laae ‘g« \aae ~ w Laae
(Woeswdum) (Wesidun) (Mansumals)
(B) (B) (B)
0-10-5 5-10-5 0-10-5 5-10-5 0-10-5 5-10-5
F-test (A) ns ns *
F-test (B) *% X% ns
F-test (AxB) ns ns ns
V (A) (%) 3.9 1.4 28.4
V (B) (%) 2.8 0.9 13.9

e : ns = Luananeiumeadia, * = uanaamnEdanseAuAIgeiu 95%, * = wNANIeERRNTEAuANTRiY 99%
! q‘ o ‘a o A Yoo - o oo ! v aad o 4 O aa
awdgluneduufediufinunleisnysmiioutulaluuanaeiunwadanseiuanudedu 95% 1ne38 DMRT

2.5 UYszansannisidiulnsiauvasdnalng

AN519% 12 Uivawﬁm‘wmﬂﬁaluimaﬁ]wuaﬂmﬂwwLamamwuaaﬂmammamumsn 917 Tuan s

Ui”ﬁ%ﬁﬂ?‘l/\lﬂ”lﬂ‘diuiﬁiLGU‘LJ“UENGUTJIWWLaEJ\‘laWJ‘WUSaﬂNaﬂJEJ”IEJLﬂ‘ULﬂEJ’J‘EJ”I’J mﬂaﬂlmamu
wile-52umdends o uannensns s1m1nvin STAuAsEITSA WU mﬂwmamamwuﬁ NSX152097 &
Usransamnslelulnauifioaswandngsiian Tnonslayslulasiau 1 Alandy annsoifiunandnlaeds
17.80 Alandu sesasun lown Wugd.fi. 888§, uasanssa 3, NSX152070, NSX152016 uag NSX152067 §i
Uszansannislalulpsiou 16.00, 14.20, 12.20, 10.80 wa 6.40 Alansunandnnolulasiau 1 Alandy
PSS (11371971 12)

M1 bY

Ualuimwummu o LUANYATNT EJ’?LﬂEJGﬂﬂ‘V\I"I ‘ﬂﬂﬁ?ﬂﬂﬂiﬁ?iiﬂ d 2564

wawdn (nn./1s) N Fitnele (nn./13)
. . ANUE* PNUE* ANRE*  Low N
ug 0 5 0 X
anNAs  anN/ls anNAs  anN/ls nn/an.N-an/an. N (96) - Index
NSX152016 984 1,038 14.39 15.75 10.80 39.71 13.60 0.889
NSX152067 977 1,009 10.26 12.68 6.40 13.23 24.19 0.908
NSX152070 939 1,000 10.31 16.55 12.20 9.77 62.43 0.880
NSX152097 943 1,032 9.98 12.81 17.80 31.49 28.26 0.857
‘Llﬂi?l’,]iﬁf’fl 3 931 1,002 11.10 14.87 14.20 18.81 37.74 0.871
.. 888 17 989 1,069 9.82 16.46 16.00 12.06 66.36 0.867

ANUE, Agronomic Nitrogen Use Efficiency = Wangn (LéiJ:EJ N) -
PNUE, Physiological Nitrogen Use Efficiency = Wakas (IaQEJ N) -

wandn (lalats Ny/UTin N iila
wandn (llade NN iiggaly Gade N) - N ifiggaly (lulads N)

ANRE, Apparent Nitrogen Recovery Use Efficiency = N ﬁﬁ%@miﬁu (Iﬁija N) - N ﬁﬁ%@ﬁﬂ% (lﬂiﬁija N)/USanas N #ila x 100
Low N Index = Hananuasiug A (Low N) x Hasdn@gae (Low N)/wandnveasiug A (High N) x Handnade (High N)
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2.6 HaRBUUNUNIATYgRATRE I INAREIER ]
sy nslayelulasiaudam 5 Alandu N mels lurmilnadssdnituggnuaueigiuifeem
g NSX152097 way 4.4, 888 17 InnanouuruauAaAsygmans el VCR iy 2.43 oy 2.18 &s
n33uAsffinsUgnnnadesdnaiug NSX152097 Innaneuwnuaumunnisamuuaglatilsniign (s
13)
A1519t 13 TasgvaneuunuynaATEgiaTesnaissdnRuggnuaNang fuiee Tuanmiiisng
mﬂﬁgljaluimwuéwﬁ’u a ulasinumsns s1mnv Swdauasanssa 2564

¥ig o wondn  selennms  meln eunus sunujs mils VCR
(MNPO-ONS)  (Flandu  wewawdn  Wisdu  (inds)  Adsdu ww/ls)
aals) wnls) /s wm/ls)

NSX152016 0-10-5 984 10,234 1,051 9,183
5-10-5 1,038 10,795 562 1,432 381 9,363 1.47

NSX152067 0-10-5 977 10,161 1,051 9,110
5-10-5 1,009 10,494 333 1,432 381 9,062 0.87

NSX152070 0-10-5 939 9,766 1,051 8,715
5-10-5 1,000 10,400 634 1,432 381 8,968 1.67

NSX152097 0-10-5 943 9,807 1,051 8,756
5-10-5 1,032 10,733 926 1,432 381 9,301 2.43

‘Lmiﬁ’)iiﬁ‘ 3 0-10-5 931 9,682 1,051 8,631
5-10-5 1,002 10,421 738 1,432 381 8,989 1.94

.. 888 U7 0-10-5 989 10,286 1,051 9,235
5-10-5 1,069 11,118 832 1,432 381 9,686 2.18

i'lﬂ’]‘U;EJ : 21-0-0 (16 vw/nn.N), 0-46-0 (38 U/NN.P20s), 0-0-60 (27 uw/nn. K0)
IAWARER : 10.4 UW/NA.

AgUnan1MAaaLasUaLaUBLUY/ALUELN

nslaypdmsvrminadssdmiuggnaauengiiuif sasnivgnlunguiumien-sumiedds
2.unsan33A luudawmnasaqueiteiivlsuasmssruariaunuasns Savdauasassn nslayslulnsiausng
wugnuaTiereniu Tnandngannmsliluslulasau vninadesdmivgnluwlasnumsnslvmandn
snniivgnlundasmeassqueidefitlsunsassa ewingnauggniaundlufinislminaiulunngings
Hufianag

nsUgnuminadssdmauggmaundlufimslminaSiluamsings uasileusvauamyingaruiang
Fudunadminasy miﬂqﬂ%wﬂwmgmé’m’;ﬁuﬁ: NSX152097 ﬁﬂszﬁm%mwmﬂ%lulmmuLﬁaagwawamﬁmqq
uazélnmaneuwnuinuaunnsasyunniian
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ansuwauIetuTdus e v

1. annsalwduduuziilunsdansyelulasuiiafinuszdnsamnsudnvniinadesdnieeig
WALNZAUAUNUA
2. TnduveyadmgneninunainissinemsuazUsednsamnislylulnsiauvesilnadesdnaly

3
(%

wiagnug dmsulylunisiuseaiugaely

LONE1T81984

NIUIYVINSINYAS. 2544, @;ﬁamﬁmiwﬁﬁuuazﬁm. nauaLAdeialiAy nauAdeUsiane) nadvinisnuns
ﬂiz%i’lﬂLﬂ‘HmiLLﬁ%ﬂﬁﬂiﬂj, NIWNN-IL

NTUIVINTLNBAT. 2553. ﬁ’]LLuzﬁ’]ﬂ’]ﬂ“g‘U:EJﬁJUﬁGULﬂ‘i‘wgﬁ?\]. NTUIVINITLNYAT ﬂ’ﬁ%Vl'iNLﬂ“t%]'ﬁLLﬁ%ﬁMﬂﬁﬁj,
N3UUNA. 121 Wi,

AN aauNdl A1159 AuTleu vad axiBen anse 87133y flvwg N3RaBELN. 2556, NATEEYITIVBINTS
‘:]Jﬂmi‘U:EJLL@Si%‘U‘U‘UQﬂﬁ“ﬂ@IE}mﬁt’/\laﬁl‘aj’]ﬂﬁ/\lﬂL?;JEJQ?Q{}G]’;. 1. 90-108 Tw: NENTUTENOUNSUTEYNININIG
anlnauazrvhaunsnd adafl 36 Jufl 5-7 Squiou 2556 w Tsswsudmssn Smavuoinig

dinauasugianisinuas. 2563. aifnisinunsvaslseinalng J 2563. ﬂi%‘i/]’iNLﬂ‘W]’iLLﬁ%ﬁMﬂﬁﬂj, DTN,
241 le"l. http://www.oae.go.th
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