FI89UYALATINITIY

ANSENNUSEANSAINAITNANT1INALASIE R LUENTWLIAILAS

Enhancing Maize Productivity under Drought Environments

YA AYIw

CHUTIMA KOSHAWATANA

U n.A. 2558



FI89UYALATINITIY

ANSENNUSEANSAINAITNANTIINALA SIS A IUANTWLIAILLA

Enhancing Maize Productivity under Drought Environments

YA AYIw

CHUTIMA KOSHAWATANA

U n.6. 2558



AUs15A

[

sqmimqmﬁifswmﬂwmL?:&Néi’miL?;Im’m%%’asuaaﬂsﬁmmimwmﬁ%’maéwwimﬁaq lng
gatfunsidonswandidesroanimuids desandagtiunisidsunlasanmgiionnia 1wy du
u&e dufistng wie v Ssdsnansenudonisudanisnsinuns egnannlaeyiliuandaideny
vienandnanas esnmanandilnadesdnfvessamadiulngegluanerdeinuinezdgn
Tuanmls awddesjaduielilsimaluladludnvazysanmmnaieden wazuuziununinsly
aunsondaluanmdananldegnedivszdniam nsagugamaluladfivanvansdlineisy
sumkazsenuligsudilaldite aunsoiludrenesliinunsnsujialaese weifiunanan

AN WazANAIBNITA UL



A NI THU TE N Moo oo e 1
B ARE e 2
UTIU et e e e e e e e s e e s s s e e s e s e s et e s s e s s q

1. Tasamside 1 nsusuuseiugdnlnaiiodng
TIUTI TR ee e es e esesees e ee e ees e ees e eseeeee 11
2. Tassmsi9e 2 Tassmsisomaluladnisnandalnadesdn i
R P ES t KT Fa TGN UR 7 K11 N OSSO 39
3. lAsen5398 3 lassmsviedeulaziaumalulagnisndn
AN TN A RNNEIRUT e 103
UNATUUAZUBUAUBMUL ..o 188

UTTOUTUNTH 194



ARRNIINUIZNA

nsadugalaseinsidemsiiusganiamnisuandnlnabesd@mdluaninuiads ezl

ausaandunululamnuianisatdvany anudiuile wagsiuseananadtunisAuainide 910

v a

Un3deluanviinndieg egneysannis bawd udiulseiug udsulsmsiiunandauas

[y

@353N8N131EAN $1UeFNVINY NUINEINTWANTUT uasinunTime uenantdidesldsuniny

v a

A¥AINIINVAIERIEIINUUIMT NE1leeTINAD ANNTINTDIINTNTVING W miTnu  §Yae

Y [y

N3y AunY waedAy gusmsmbhenu laun gerulensaatuidenylsiasionaunundsany

v

ANUINISADNUUITELNYATIAINTTU ANTNDISNVINY NBIIFLNAUITITYNITNANNIINTNYAS

eX2p

o e’QudVLl o w (% v fa o (%

MIYNIFULIFENYLI F1UINIVBURTARIUINITLNEAT AUYIRYUATNAIUINTITLNTAT QUE?J“?]IEJLLEW

ey

fa o YV

Wawwdaiugivelan gudmalulaansaumnawaznisdeans Audidedralnauasd1ainunai

WAZYIBIUANNY AABITDY



o/

98

e

[ v

1. lasan153den1sUSulgsugdalnadesdninuniuuas

a o v a6 v A

gl lnewe g nyaseun avimdd 29dadlne vialld unsnes 31ued dyans

9 q

% (% L3 (Y

oy nsfs atuniand Anavssina Ayauve Anla 0uum WERUT 01350 naBnYs

o

¢ A 3

WigySeu Weuie U3en waslaan wde

LY a L3

fag@alu Ua1nsal WIS @878 Laswa

[ v v a

A5 upaUszAu nquan MIANAITATY IRENT AXAUIEN1 @156 9133NY

a a

WelEyey WUgY U300 wunden

Suriphat Thaitad Pichet Grudloyma Sutatsane Vongsupathai Thadsanee Budthong Jamnong
Chanthavorn Amara Traisiri Chanantawat Suphasutthirangkun Kanchaya Tadso
Anon Malipan Areerat Prapet Phenrat Tiempheng Preecha Sangsoda Pinit Kulayasilapin
Niphaporn Pannara Saeichul Sangkaew Sith Daengpradub Krissana Taweesakwichitchai

Walaiporn Sasiprapa Satit Areerak Pananya Pobsuk Parichart Nontasing

2. Tasennsivemalulagnisnandndlnatagedndmmunsauluaninwianas

Aila a10Ussau aus) WnsAS  AnyRu Auudl  auans ARBITN aNgvie Aty
Fysuns Novyu  olgmad Asaudd  aus il Sumane wiun avdand  Syen USuasayailve
widng Juany  Avsynas viuude e NTR0eN A8 AWTEY  35N1UA HBAYN

a a a o | v = & aa Ls a 6
NDULNYIN VLWF]’]'ﬁL“\]iQJ} fauns 1UT9uin DU INYUAINNY  NTIUT ANTUTUUN

v L4 19 a £

Asdnuel uMasatn 5801 TuRSNTN 19AA FuE1 UTTUNYY dugvis aAsy v1e]

a a ¢ @

yrunIan Ananssega g amen Useln nesseen  aflsdnd Westiena  Isened ey

9 9 Y 9

ANTE a3 1w AusIaseY  Agave dala  dswand newe  aviedd 9dadlne
2iian 13038 i) smnedns igded e 93301 udlsd naeela Audes
Siwilai Lapbanjob  Amara Traisiri  Suphakarn Luanmanee Somkuan Klongchang
Somruthai Tanchareon Chatanaporn Kearnun Nattapong Srisombat  Supranee Munmai
Chutima Koshawatana Ratchada Prachareanwanich Nongluk Punlai Phachyaphon Meanjang
Pichet Grudloyma Daorung Kongtein Vorakarn Yodchomphu Kobkiat Phisancharearn
Kanlayakorn Prongjanteak Anusorn Teinsirirurk Phawana Likkananon = Siriluk Keawsuralikit
Ramida Kantreeklom Mongkol Tunhouse Bannaphich Sumrit Aphirath Khawsawee
Chanunthawat Suphasuthrangul Sutep Sahaya Praphai Tongrar Kaneangsak Jearanaisakul
Weerapong Yenoum  Kathawut Jongsukwai Manob Kanthamarat Kanjachya Tudso

Suriphat Thaitad Sutasanee Vongsupathai Wanida Tharntawin Suphatra Chaokongjak

Penrat Tiempeang Chanya Maneechot Kloijai kongjeang



3. TASINSNAFBULALWAIUINALULAEN1ISHAN T INALAYIEA IR WIZNUN

M AMiey au 9sfs  aune ueglsvRu Aanigau dnl  ase 813SnY @13%hul wsulns

[

gafnm Jawiugaey assan nd@Tanl U wadlan Sven USuaSwaling eAvie Lilewes
iy fag1Aatu da1nsel wsaus1 wadny

Juane angva uasum  Aedan 918213 A13ndd 4

1 A3
psznaldy Ivinnd Jadhunn andns Juninw) 5139 Hieasy Jyan seruuun veu eeleasd

ey wiNdngey asdng

Y
WYy Yy anesy  lafen aufn qnsnn ywisug  quvsd

NYg
J5ua AINETN DIOUIA FTTUNA UdD @SSR USEAl @Sy 9uu Ua

Wug AndiLen
s 39 3
WY A Inusia a3ns TednsaiBun Uuaw Wuden 515u0a gaanual K1eR aling) indun

s

Hyen PS5 ozdTuns
Daorung Kongthien Amara Traisiri Somchai Boonpradub Suphakarn Luanmanee Satit Areerak
Areerat Prapet Surasak Watthanapunsorn Annop Kasivivat Preecha Sangsoda Ratchada
Pratchareonwanich Aphichat Muangsong Pinit Kulayasilapin Niphaporn Pannara Nonglak Punlai
Saeichul Sangkaew Kittipob Wayupab Wipharat Damritragulkhem Weerawat Nilratanakhun
Somsith Janthraksa Thamrong Chaewcharuen Panya Thayamanon Cha-um Aoraeisoon
Sa-gheum Chamchumroon Sorasak Maneekao Boonchu Saithanu, Sopita Somkit Sut-thida
Boocharam Suntraree Meephet Niramon Dumpathik Aorn-anong Wannawong Bunluea
Srimungkun Pravet Siridej Anon Malipan Saksawaeth Sawaethvej Wuth Niphonkij Suchit
Chaichit Laeaid Punsuk Peechanitda Tharanugun Yuwalak Pai-dee Sumitra Phasatcha

Nichuta Kong-rit Jira A-surin



unin
1. aAnuddguasiiunvasyalasanis
yalasNTIdnafiulssAvsnmnasdadninadeda fanmuiuds Usenaude 3 1asenside
Lo

1. IasensuFulsaiugtmlnadesdarivumiuues

]

2. TAs9N15398mAlLladn1SHan I LN E9ER I Ls Ay

¥

3. TASINSNAFDULALNAIUINALULATNISNANTI INALALIERN RN L NUN

[V

ANMUAIRY LA TNveIlynINYINITIdeLAaslATINITTEINNAIAY Al

1

1. Tasan1suSuugsnugdnalnadesdn imuniuuds

¢ [

T1ilnadesdnillusyivnddynaasegia lnglangeg19Baognainnssunisiaesdn’

4

= U

fannudesnsldtninaidosdniaeis 398 &wduded  udnsudatutvanmiuiiennieode
iy destedfoude U 2551/52 fuilugnanaandeniios 6.69 &wls nandnsan 4.24 1usy
nanAnAY 635 Alansusels (@Fdnauasygnanisinuyns, 2552) ‘i‘]m;ﬁ’uLﬁmmim?ammmamw
nilene (Climate  change) nsnszaevesuldasiane Uwﬁuﬁqgwumﬁa “soateenly
\nwRsnsUsuLUABULNUNSUgNlsiviu QmmﬁﬂmﬁuLLazﬂmﬂﬁuwsﬂiaumﬂﬁu U 2534-2537
nanAndemendusduaieday 370 Suvldnnaanuiifistu Wy Auedeuiu Audariug
{Jouadl Minwnsnssiosugnlug Benchaphun et al. (2002) :18a1u31 Jayvnanmsuudaduiym
ddnyfarlunsudadninadednd sosmanldun msldmeluladlunismdaldvngay wuih s

Igiugtlnaivinzay HiufunsusulTrueauanysalvesdiu naonaunsiaeuiulgn e

3

a

ANt uTagRisanaudenie 1wl 2550 nsuanlienine1sneaudl Suuilduinaniig
v oA ' 44' a a & a v g o s =
WaIaEABLles auyie (2552) WUl Wiegumniiiiugu nandndlnaidesdniszanaidenis
USUU U lmuMuAaA UL ias kasAn¥Ianeaen 1@ TINg1MAEITBINUAIUNUN 1WA
Weldidudayauaz udilunisdndeniiugrumuuds
NINIVINITNYATITILUATAUIRUTTIINALEITAINHANNANENEL NUNIULES WAL
Suseiuglud 2552 laun Talnadesdndgnuaniuduasaissa 3 Mlvinandngaade 1,106 Alansy
mols numuuatlussevoanmeniinandniady 836 Alansusials dunulse s1Aslsanaty uay
S ' I I3 v o & Y awv Yo ¢ v g v a P
Nuegade  eaglsiniy Gdndudedidelnlaiugnunuianvinandngadovgnluaniniunn

(%
[y

Uninig Maiugengen (115-120 Ju) uagengdu (95-100 Ju) sunamsAnwmduunuazUsziiiu



A o e A < - d‘ o LY [ g v a £ 1
AAgeRug e Juwasiugnssuazduntdlunisusuuseiugeely lvinandngs duniusieolsa
wuad aunsausuilimunuvsedumusean mwindeulimunzauls wazilugiuteyaiield

Usznaun1siiansanaansideu Junedoususesiug ieuuvthiugunnunsnsdely

¥

2. Tnsansidemaluladnisuandilnatesdaiiuusalusniwuioud
msudntlnaidssdnd venanagldWugin vumuanmukudud Sifesddinalula
nsuAnkauinisgn quaine Jesturidlsn was mafuier ielilduandngs aunind 39
welulaBinanil ¥un
wieluladdunisususnsiiiunanan
mslilsegnamnzauazmnevausselelunsnanininadesdaidutadeddnyly

ASHILNANAR  wRNASUAsULUasEN WA IN AV TR AR AN Iz ULAIS DE U9 lRnT LY

Y

(% (%
A =

Jolufivsednsaimifionin Auvinnutu visiunfuvinaueauauysal vinlidalnal

9

[

novaueassaly Lwaaugiend sundrldudeuss  Auusinislddesesaniziatzasfuiu

>Na

Inlnafinsadznsinunslasuseniug lnatamzdlnadesdaiongsn Wuguasanssd 3 Falinis

naaeensldde U 2549-2553 lufiumnilerdan uasiumiedduns uidwinnisveasddudnvateyn

AU SIVIVeRBf U USAAUAL

o v 6

nunmazlluiusSuTawall wardoinnasdluaiduInaaniie

q

[

wasasalununndvsnadmumingy 1,000 dadumsiel warluyaiuidssdanisugnluaninui

(%
=) 1 U

ws léun yadufigyidsainudusdsinmdeduiilad Wy fusiu Aunsie wazaay
anzzseiufinasiug Tuiiesdnminiseudneiu wu mavgnlaglilonsiufiodnwan
faiulufiu Uiuusnmandivesiuluszeren uarandununTeTeuRu dmsunisugnuuulansiu
msinstanmstuualideetianngay Sanuameaizasiuanmituiivasiug fnadeulss
1o3an133nN155 M M sHvkardadenisuanagiaysanns Tiamgvinislddesiuiudeyaanin
AINTA LAZNITIATIBINILATYANERT LA ITedoyanuyunITNERLAZ AN ULNUAINATTIY
Jadomsnanuazmeluladnsuaniieuuuimdumsdadulavetnunsns
wAlulagaunisonsnuiy
mMswasuulasanngiionnanelminlsaunsdinladdulymandey leud Tsauwasiy
Tsanmuuayluwis wazlsalulmiluwaluey vinlvnandnanas L%@iﬁaﬁmmaﬂimﬁmLauimlé’ﬁLLﬂu

anmanmgiigs awnsaldineginuggluiunuiuasiauiuis 4 U (Holliday, 1980) Jagtuidesiie

! g v U o v = Y = N aa & & = = YY) v =~
m@ﬁ'ﬁLﬂﬂJVﬂ“U{]@QﬂUﬂqf\]@ QQ@@QﬁﬂHWﬂ?U@@JLLU‘UGU'J'JﬁLW@LUuV]'NLa@ﬂ Mi@aa‘Uﬂ‘UﬂqﬁisﬁaﬁliLﬂN Iiﬂ



Tulndiunalvgiiinsssuinunndwianudemediatilnalndesnaen silaluwieene  Hnliauysal
Tagtuansiaiildannsamuaulivasiisinwng Jssesdnyisdesiuidniioannnudenis an
AUNUNITHER TINUaansierainunINILaLEILINReY
nsidsulUasanimgiiomadenelviiinnisssuinvetuuasiudy Wy wagll gafiuin
dy d' 1 ¥ ) 1 v Y ) a < dy o v
desilugedlusseenan  haneteneninasiiduaslvayihlvlidfinudn  wenainiviueuangasu
Fralnafilunuasdngfidfey (Eskasingh et al, 2003) winwunsviane 3-6 /Auinlinandnana
10-40% N1358UIARETULTINNTUIUANIZHLLY (B5YBLayivsn, 2540) Fwpunsaundunonly
AsUpINUNIneE9TUSEENT AN
wialulageinuineinsuaniug
luannznisidsuulataningiienniakagnisugnineandeinuiy nsldiugdniing
NuUMULA LT ULUINI9nTalUN1TAANISIASNEVDINANARMINLAANIZHULAT  NSUIBINITLNYNT
) Ly} & YV dy v 6 a % 9] I I3 a v @Y a
Wz IMUS IR dR TIgNNAUNANENE NUMIULAY WUTUATAITIA 3 YusAgIuNfeInGnLay

s 1 U 6 ]

I3 [ @ Y4 LY Y P a @ Y4 PRy =
uinwindaiugateiuguviiiugnenasiusudinoldlumsudaudaiuggnuay Bedesdinwaiy
wusevaaniniug ergnsiiusnel 358nengmsiiunwndivszavsam ieaduayunisnan
& o & & o ¢ v & v 9w a g o e v & A a = v
waaugwaznszeuaaiuateiuiwiuigaulandnudaiusldiomsoiondndunism
lnglannzegedeusenaumseges
WALAEAULATRITNTNANITINERS
a A v ) <
wonIINNINEnIzUsravdaymnisidsundasanimeiniauds Jagduussaulunisiiu
a 9 & Y Y oA o A a o ) a a 9
Nt lnadesdniviauaaulazA1dalisnngs JalinIdelasiauiasonnsiwind1ilng
WUUTULARBUAEAILDILAWAUIINATEIUINTIY auNsaLAULAeHn wanaznzinizlaaldiian
2-4 1597109 wazdnisinlundnludanalve (AdefnALazAMy 2551) NAINISNEINNE FIhaY
= % [ o o 1 v a =3 [} ~ <@ a a @ P g.JI
Wasndluedsauisarluanuiels AsuABINISINYATIINAUILATDNAULNEITTALAULAYIN

Hnlvduszansninuindsdu tieldinuasnslawanainnisnzinig wazlanadanazildaniiie

ee

Fmelaonaae
3. TASINISNAFIULAZWAIUINALUTAENISHANTIINALABIEALRWIZNUN

Tlnadesdnivgnuiniigalunniawmile Taediiui 3,925,777 lsegluiunisu inwnsns

(% '
=~ =

Ugnludruslouumeu-nguaiay - Nuilgnsesawnlaun ananviusenieunile wazn1anaia

Y

) !

o w (Y] a = dy =Y
muawu luniengiuesni@eunile vitunvgnatlagugnluneunsngiauniunisnszangvessy

Y



luwananasgnluleunguaiau-lguisy Feansugnluaiisudnuszaulyniiuiagiai

LY [ v 6

Tnandnd  Mugugnusaziugiidnvazinuunnaesiuaiuanmwindon dmsudnilnaidedn

(%

gnuauiuguasadssd 3 Sududewmeasuiugsiudunisdansmealuladfmunzanluudaziug
dielvmsuiensnevauesvesiuganatluaninuindousie wenaniivargunidaymauuin

ANNRANENyYsal AUy vSelUymAunu nandndilng sndtAnadeveslseina mindnig

[ '
Iy ]

ysuldmalulagueinsuivinisinuasiimnunzaudunud - asdunuInianiazsiesnsesunananas

ilaunulunisndadirlnadesdniveanunsnsanas aslunisnaaeunasiunaluladuuy
YININTNYNADIMATIMUZEY a1u15atIgLiuUseanTamnsudnd1ilnadesdnivanunsng

[
=

ylsiuanEn sty waraneULLENTY

Tuﬁiaﬂﬂaﬁsﬂﬁmumﬁuﬁﬂqﬂﬁi’hﬂ‘wmL?’ﬂjmﬁmiammmmﬁﬁu Sndudpsindrudadnlnnain
Ussimamdieutiy  dnsveneiuiivgndalnaidssdeslusiiuiiundatudedndluas
YausEMULasUaNUNTaUTENIUY Wmmwmmﬁwﬁmﬂ%ﬂiﬂa%u‘lumiﬂgﬂ%”lﬂwmLgaaﬁmﬂuﬂi’sa

) ° I3 v Ay 1 oA a a ' a 1Y
ndan1sviun  aslunisldnunlsegnadiseansaim wazarunsatioiinsele (auwe wavaue,

v 1 ]

2532) upNINTUTIYILANNITUNTTZUINVOWLAY  ANNTNLAARUTIFIINAITOENEMBNTY 51A7

\Henninandnsengnainios warnandnganiinisugnlugaeudseann 15-20 % (Boonpradub

(% '
= =

et al, 1998) wanuirtinlnadesdninugnluiuiundemslinandnagluinaeian (Ekasingh et al.,

Y

2003) Wiawsuiguiudnenmlunisivnaninvestlnadesdnilugisgauasilmnuensnsd
NamaUWUABNTI FansvadeukasiawAlulaguuuYsaNISTgnAeuaz N auIa1150

Prglvusgansnmnsuaaiindu  vilinandauazHanouwuauy

2. QUszasA

[y

a [ P Yo &Y 1 v ¢ a v =3 -'-NI a
1)1 EJLL@SWC‘NL!’]LW@Im@WUﬁ:ﬂTﬂW@LaUﬂﬁﬁnaﬂﬂ\lamﬁ\lﬁma@%ﬁﬂ NUNMULAT B1YY1IAUNYIN

(%
[

115-120 Juegnaoy 1 Mugnlvinandnginiiusunsadssd 3 eddasioesar 5 waviuionydu
y @ a A Y "y o sl v a v o o e I3 d
VUNULAS LAUAEINDNE 95-100 Tu ogeilay 1 WusNlvnandnlnalALiuTaNNANUATAITIA 3 13D

PJagnnkliiusavay 5

2) Wewavimuielildyawmealulagnsndadnlnadesdarinumundduiugnideld Juye

9
a

wAlulag Niuseaniam andununsudsn Yamaluladnisuanusenaunig N15Inn1snIsHaALuAY

LY

A199 lown n1sTAnIs Audy wazdn A1sesnuiie Inennisiiiuiien Ineinisiudaiy

>N

LATDIININANITNYAT WATAUIUNTNARTUANINWILAS



(%
[

3) negeunugiidslansauyamalulagnisndnaniziuiegates 1-2 alulagluumnas

Ugnvesuseina saumsluwniuiidesiadona

3. 95015799

ANAUINUITIAUNTDUBUIAMUAATIABINISHAUUMINISHANT 1 NALAs9dn I 8lan1s

o

Wisuuwlasanmgiionnia (Climate Change) sdeymndnArygavestilnadesdnilulsvinealng

£ [

a a o Y v S & aa o VY al' A a
A9 NANGALALIEAINENIILIIILAT HUNIYIS LLazWUﬁLUULWﬂIUIaEJWLﬂﬂ@iﬂiﬁUlﬂﬂqﬂwq@LN@L'V]EJ‘U

9

[

fumalulagaug deu lasansaTen1susulssiugdalnadesdninuniuas 3aidmaneasing

Ly

wgtlwadesdRignNaunumuLas waglul 2552 aunsauiuugsiuguaziuseaiugiilnades

1%
[ o

s I 1% a v v ad o ¢ Y] A
amqmauwuﬁquﬂimiiﬂ 3 Namamgﬂ NUNTULLA LL@ﬂEJQlILGUaWUﬁqLLagﬁ’]EJWUﬁTLUIﬂiﬂﬂ']?l/lll ANYNTIN

v [

ALAUNLUNIULAY waglvnandngenIIMugNsusewmad aunsausuusasimuiugLazAMA U,

vy Yy 1 o < T Y oA I U Ay v a
Iuﬂﬂﬁqmﬂaqﬂﬂaqﬂlﬂ LU dUBALUaR  N1TLAULNYINIYUDINY WUﬁqQWQU’]’J 115-120 ']u'V]ﬂL‘ViNaNaW

[

= v & [y P a a 14 a v &Y [ - )
NTU LasNUERNYHUY 95-100 JULNBAANLAYIANTIIT LA GumzmeﬂmmaqamﬂwmawuqmaLﬂu

FruiugnIsudmsulsuUgsiugsialy

]

1 =3 ¥ Y & YV dy o € v v 1 % a v YV =
agalsinny wdaglaiugdnlnatesd@inumundwd uinisuaniilanandnasdeiadinig

v ¢d

IAN5NALULAENISHARTIMANIZEY 39699917 1ATINISIYNATUIATNISHAND1INALABIENIN

[

wianzanluan i esnluwdasiiuniianndulaun laseasne snvauenianienIn n1sau

s ¢ a < €1 A W % a a
11 ARANENYTAIveRY karsme v siulsElevddofivunndraiuly msldmalulagnisndn

[y

Tngtanizededs Jadanisnde lown waeiug nsldleegediuszd@nsam anzianzasiuiu

2N o

LagvaINvaeYnaY sIunsn1snaaaslulaniusunaniialuaindt 1,000 dadwunseel wazluyanui

[ [
a Y =~

Aessenisaqdsauguiulufuegesings uenani Aeadinwn3FianishuiiosnwiAnuguiy

Wy annstansiu veldlansiw n1sdanissinemsedeaunatiiosnwiAueALANYSHIveIAY

(%
Y

wazANTIUL g1 NEINe SIUNITYAIUNITENSAUINY  LTHBRINIAANITTEUIAURILIA LUAY LAYy
o A a &( £ < £ 6 Ya a I3 = a ¥ IS
ARINTARINNRIYTUAYU ﬂ?i‘W@JUWLN@@WU@IW@J@WJW’]W@LLagLL“UQLLix‘] walulagnisuanao el

Usgdninm 3ensleiaTosdnsnatvenaunuLsInunuIARAaY NMSANYIRUYUNISHEALAZHANDY

NNSITITENSHERNANAON TR

Hoddulanuguazinalulagnisudands deniganalulaguuluneasuluiunluwas

=% o o

nuasnsieduduiigamaluladuuliflaasuaziindsedniainnisuda 393nvi1 1asenns

v

nagaukaznaualulagnisuantirlnarassdndanizinun sluuanudsudulselovise



A o a a 14 - (% a a 1% A
nwasnsaniiga lagdnalulagnisude laud g msusudsenisiiiunandn n15e13nu1iey
Wenswaniug uazniesdnna lunegeuuazaienenmalulagiinandinunsnsegiaunuiyay

luwsasiuieliiinUseloyiaan  wumslummegeusazaenaamealulagniaivinisilalay

¥ '
A =

mavhulamageuganalulaganigiui  uislamedeay d15m uazisous

ANUgaNleans 3 lasinsidunelayalasanisidenisiiudseaninmnisnandalnadies

dnluanImuianas uanatawunin 1



10

BRLHLPHMIPCRVUILEBLHITNELY - T 14 I G

BUHELURCOIELUOLLY TUUB[UMAL AL MO SLUBLELY
v v
> s UL ME LGRS LIEN L -
spufsuLcsptonnpifabeLasociy | e T F : <eeeeesl LLULOBLECLUIBCLLY
BRHLLUBBYH [V

_

zw:z_,znﬂ—G.@E%ﬂgn,aEGEFH—PS@ZW..GE—GHSC»w—_:-&dwFG
® ~ e Fi 3= S o

(HE 001-56 ) npiLainm

sssspmune

FTTILY S vﬂ:ﬁr_.a:_bw:;vw—ﬂaw_grc WHHALHIBOH VWL FIH 0 TRRIBULLY

(L 0T1-ST1) LLRRLORAM

\ / BUHELURCE L

ronn

=
» &

sssvunen

.l.’
..l'

e
¥z
-

LRW LEL UL LA UBROLELY IELEHLRIEL ULBAUITATIMORIBIULLY



11

1A59n15338 1 YSuugenugdnlnafesdndnumuunds

Maize Breeding for Drought Tolerance

Y

v
gaviand lnewna vy nynaeeun aviadd wedadlne viatld unsnes 31ued Foyans

[

aus lnsAs wtuninnd Ananssnega Ay dala a1uw wawug 0135h nasinys

(3 v 6

wieySmul Weaie U3 waslann fifa daen@alu dn1nsal wssasn @neva wasuia

[ [ Y

a3 wslsedu nowan MIENAITaT dons AsAvszan @1Be 01330Y walyan wuae
U398 Wundm
Suriphat Thaitad Pichet Grudloyma Sutatsane Vongsupathai Thadsanee Budthong Jamnong
Chanthavorn Amara Traisiri Chanantawat Suphasutthirangkun Kanchaya Tadso
Anon Malipan Areerat Prapet Phenrat Tiempheng Preecha Sangsoda Pinit Kulayasilapin
Niphaporn Pannara Saeichul Sangkaew Sith Daengpradub Krissana Taweesakwichitchai

Walaiporn Sasiprapa Satit Areerak Pananya Pobsuk Parichart Nontasing

AdAgY (Key words)
T1InALEeednd ateusuyl anray usnuniuwds 1alnaeigdu 41ilnaeige1y NS

UFulsaiug nisusulausernnskuunyuileuadu mMsasagivle esdUsenaunandn  Handn

oV

EDYSAINNISIANANAS UIRTININ NUNTULAS FYRNULAT ANULANFANTENINTUDBNABNLNETH I

Y

wagdaLily WeaNugNIsy SnYaeNNdNgIWInNg) dnvaenediTinen Mty n1sdnnis

UNANED
L4

159115338 5UTUU LU lnadesdminunueds Usenaumeianssy nsusulgaiug

]

3

Fralnadesdnivumundsegeny Jorgnuifiend 115120 fu n1sufuugeiuddilnabesdn

1% Y = < a ::l' LY av o A a A a v Y
MUMURAIRIgFUT1gAUNEIN 95 -100 U NTILANBUENNETTINGINAEITOITUAIUNUNIY
LAY wazn1sAnwIunLasUssuAuAgaRugilnabednd Tingussasdiie 1) Iduuazimun
v ev - VI 2 A b 2 A = Yo sag v a
ugtlnadesdndannategiuifetdu warengiuietsd walilanugnlvinandngeuasnuniy
LAY 2) LiONTIUAN BUEN AR TIN 1V IINALG 89dR TN TR UAUNUNILLAS 3) LilaUsediy
WerugnssutIlnadesd@n duazanvauemansinees Tufanssuusulaiug i lnadesdainuniu
Waenge1 Aliunsaawst 2554-2558 IU1alnaldesdndgnnanetgeivateiiuglaniunisuseidy

Ly

HAKFAMNTUREUEA19Y TuivaslgndilnefdAyvesusemealne auladnlnadesdnig nuauiu

Y & [

Awin NSX042022  Tinandngs 1,188 Alansusels InaiAesiuiuguasassd 3 Feldilusiu

2Noy 2N o,

a = ) A a v v a a
LU?EJ'ULV]‘EJU@J'W]?E']U HANWYUSLAUAD llﬂ')']lﬁ/lum']uLLaQ1u3SU$@@ﬂ@@ﬂ Imfﬂ‘ﬁmama@nﬁaﬁ 756

Alansusals (Aalusesaz 64 Wasuduwlaslasuiatiians) J8nEusN19NISNEASH Lay



12

[y

UsudldfseanmundeuiiuwnasUgniidrdglne dmsunisuiuugaiugdnlnmaesdninumniu

1] ]

v A

wdsngdu fnmsiauniug uansadadendrinadesdrignuauiugfviu NSX052014 Flvina
Wamade 1,176 nn./ls gandniudunsadssd 3 Souaz 9 warluanmnainluszevesnivy Iuanan
720 nn./l3 Bandudosas 61 eifleufuudasildsuthasinane) NSX052014 fengTuseniuy uas
Yuoenmendaffiade 53 way 52 Yu duniiusuasanssd 3 Tudualosnmaandn NSX052014

= v a 3

Tinanandngdluaninwindeuia in1sdanish Jamunzdmsvnusdnduiugiamesiui vaeiliug

NSX042022 wag NSX052014 9¢5e%iNaN155IUTIndayaiiaysenaunisiaueveiusosnugaInnsy

Fwinsineastud 2559 wenandniswawiiuitnialnadesdnd  Galatalnadesdniaenugun

9

o ¢ Aa o A

LRI NALALIANIANHNAUNTANYNINN VL W UL UIFBFTULALNBATATIUBUIAG DNINUIUNTS dU

Y

[y

Aanssunmsidednuueneadsineiiieidestuanumuniunds wuin Aduuszansanduiug
sewhsmandafudnuaemeesTieluanmatilusseroeniva Sauduiusmauan fu S1uau
Hostadu dwdn 100 wdn arwndsiin emenaiin nstadanly anududiBemesly wasdvi
Hanssas (NDVI) usimnnuduiusvngau dugiminesenineenygiueenlvuuayiusenaensiy aAzihuy
mauivasly azuuunsthuredy wenaint wut dnlwadesdnifivgnuanegery Himuinisues
masgavlafidesnitdnlnefivgnlugquds ilesannililunnyndsnalinisazausnadinin
USunation Turaisiidninadosdn flugguds Siannisuaznisaydulnfiauysel nisazauna
Fanwluszezeine AlvTinannt Jufisswasdemslinandndrinadesdnifugnuatsggiunn

5§ v o

Wug MunsTwunwasUseiuaua o ugi lnmdesdmd wud1 dnlnadssdaiunasaneiiug/

]

;4

fugTianuarUsEtusuansneiu Taodulng fddulnudiing sunsailnAmssnsie/Amssnszuen
yiavonudauds winiddumdes ilusu Sufoyaldnartdadfidugudeyadowiululasins
Usuugaugininadesdnidoly
ABSTRACT

Maize breeding for Drought tolerant project was conducted during 2011 - 2015,
consisted of 4 activities; maize breeding for drought tolerance: late maturity (115-120 days),
maize breeding for drought tolerance: early maturity (95-100 days), study on physiological
traits for screening drought tolerance and identification and evaluation of maize
characteristics. The objectives of the project were 1) maize breeding for high yield and
drought tolerance hybrids which late maturity and early maturity 2) study on physiological
traits related with drought tolerance 3) study on maize characteristic and agronomic traits,
then collect on the database. Maize breeding for late maturity drought tolerant varieties
with harvesting 115-120 days was conducted since 2011 and continued till 2015. Several

promising hybrids passed the step of yield evaluation over major maize growing areas in

Thailand. NSX042022 was a promising drought tolerance hybrid, yielded 1,188 keg/rai which
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was close to Nakhon Sawan 3, a standardization of check variety by 9%. Under one-month
severe drought stress at flowering stage, NSX042022 performed drought tolerance by grain
yield 756 kg/rai (64% of normal condition). For estimating yield stability, NSX042022 was
stable varieties, can be adapted and grown well in the major maize producing area of
Thailand.

The development of early maturity hybrid maize with high yield and drought
tolerance, NSX052014 was the outcome of this activity. NSX052014 yielded 1,176 kg/rai
which was higher than Nakhon Sawan 3 by 9%. It was also produced earlier flowering and
lower grain moisture at harvest. Currently, NSX042022 and NSX052014 are being on the
process of gathering information for applying the released registration from the Department
of Agriculture. Furthermore, a number of promising hybrids and inbreds produced by this
project will be evaluated and release for farmers in the future.

Study on physiological traits for screening drought tolerant activity. Comparison of
grain yield and some agronomic traits showed that grain yield correlated positively with the
number of ear per plant, 100 kernel weight, ear width, ear length, stomatal conductance,
chlorophyll content and normalized difference vegetative index but correlated negatively
with anthesis silking interval, leaf senescence, leaf rolling and leaf temperature.
Characteristics of inbred lines and hybrids maize in Ex situ was evaluated at Nakhon Sawan
Field Crops Center (NSFCRC). The maize characteristics showed the difference among
varieties. These characteristics data will be used as germplasm data on maize breeding
program.

uni (Introduction)
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ABSTRACT

Drought condition is a major problem in maize producing area of Thailand, especially
in the early rainy season. Therefore, maize breeding for drought tolerance and early maturity
to avoid drought condition is necessary. Objectives of this research was breeding for early
maturity drought tolerant varieties with harvesting 95-100 days after planting at least 1-2
varieties. The research was carried out during 2011-2015. From the evaluation yield trial
across multi-location of Thailand, selected the new hybrid namely NSX052014, which
produce higher yields as 1,176 kg/rai, more than NS3 (1070 kg/rai.) by 9 %. The flowering
date of NSX052014 was 53 days, grain moisture at harvest was 25.56 % while those of NS3
were 55 days and 26.63 % respectively. For estimating yield stability, NSX052014 showed
good adaptability in the well managed environment, this should be recommended in
particular area. Currently, the NSX052014 is being on the process of gathering information for
applying the released registration from the Department of Agriculture.

There were 3 promising hybrids that gave high yield and providing not less than 5
percent lower yield than NS3, namely NSX111014 NSX111012 and NSX111053 gave the
mean grain yield of 970 939 and 928 kg/rai, respectively and 99 96 and 95 percent of NS3.
These varieties need to other specific characteristic studies to get more information for the

variety released and recommendation to the farmer in the future.

uni (Introduction)
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52108U25798 (Research Methodology)
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ABSTRACT

Study on physiolosgical traits for screening drought tolerant activity was carried out
during the rainy season and dry season across 2 conditions (well watered and water stress
conditions) on 2011-2015. The objectives are study on physiological traits related with
drought tolerance and study on biomass of drought tolerant maize during growth stage. As a
result, comparison of grain yield and some agronomic traits in dry season across 2 conditions
showed that eight inbred lines namely [Neid52016-2 x Neid52026]-F2-B-B-B-4-2-B-B-B,
[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1-BBB)-103-2-BBBBB x Neid52008]-F2-B-B-B-
3-1-B-B-B, CTS011074/P31CAS5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B, Neid62013, Neid62014,
Nei542013, Nei532005 and TakFa 1 produced high yield and drought tolerance, three hybrids
namely NSX052014, NSX112017 and NSX111044 produced high yield and drought tolerance

for hybrid maize. Correlation analysis under water stress conditions showed that grain yield
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correlated positively with the number of ear per plant, 100 kernel weight, ear width, ear
length, stomatal conductance, chlorophyll content and normalized difference vegetative
index but correlated negatively with anthesis silking interval, leaf senescence, leaf rolling
and leaf temperature. It indicated that yield potential correlated with physiological traits.
Variety selection for high yield and drought tolerance, the traits for variety selection were an
increased the number of ear per plant, 100 kernel weight, ear width, ear length, stomatal
conductance, chlorophyll content and normalized difference vegetative index and
decreased anthesis silking interval, leaf senescence, leaf rolling and leaf temperature
available. Furthermore, less yield loss percentage and drought tolerance index more than
one was used for variety selection also. Study on biomass of drought tolerant maize in rainy
season showed that growth and development of maize in late rainy season less than dry
season. Less biomass, dry weight matter and yield caused by more rain in rainy season.
While, completely growth and development of maize in dry season produced more biomass
throughout stage.
uni1 (Introduction)
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Un@ anmeuisiaiuenanvzinanonandnial Sellnansznulnensimon1siasyAuln Laganyas
N9E3TINY190eIY (Ribaut et al,1996) n1sUSudseiugnunuLaanINIAnFaniuglay

[ a v

fiorsananuananuds dnvuznisadsinendudnfvinisifiaudrdglunisididudeya
Usgneumsiarsandaideniiug Lilesandnuazdnaniansnsiienenligs fauazan sa5
TunsUfUR (Heisey and Edmeades, 1999) n1slanwiinuues (drought index) wagaaniesening
91y iusanlvuiayiusannenddg (anthesis silking interval, ASI) @1xnsagiglunisiiansandnideon
fusnuudala (Fischer et al, 1983) dnwagvsassinerdu i dwiinuieny gumnivaly
dndveniiluly wWesiudluurs uasdrsieseninengyiusenlvuuar usenaeniag (AS) anwnn
T dusviiusznaumsdndeniuddlnavumundsladnsie (@uvie waziiyeg, 2551) Wueaiv
N137AaBIYBY Weixing et al., (2008) WU WAKNEH fudly wagsuivuuds annsolddusuiluns
AnLReNugIIINANUNILLES Richie and Hanway (1989) eSutgiauinisvestialnad 41ilne
wusnsimwinseenilu 2 ssez fie szazn1sasyAulaniwiuaifu (vegetative stage) Wazsees
msiasaiuladunsduiug (reproductive stage) Bsszaznandillumsinnusasszozunneing
fulunuitug geuUgn Yuugn waraniuiiugn Tnednsiaunnsvesdnlnagnuaniuegifugumad

LAZANINLINGON LAgan1zan nitInAAAAULATER WY Y1A5I9BINIT VIAUT AT lNe



32

(%
[

N8N TATYRULlAAUEIAUEIWINNINTY kasdnawInslussesduiugauas Asunisldane

Ly

wgtIlNANULSINImMINZaNRa LT ztivannnudereveiNanant i sdn il

52108U25798 (Research Methodology)
1. MsAnwuazUssiliudnua AU wosinTnadedn Tnodnuasnassinen
U 2554-2558 siiunistugauas neld 2 anm fie
1) anwlsiasdane: Tnonisldiwadsenusgrsadnaue Ussanaduaias 1 ade
Fausgnaufiessezanunveasy
2) anmenaiitussezosnlva: Tnonislvivadssmusdnsasinauelusvosusnaudesyey
reusenla 2 Uami (Slednlwaillundiiud 9 Tu) vhnsvegeliith uasiilesenluuld 2 dUa 3q
yhmslihreufeszeranuinivadss
TNUNUNTNAADILUY Randomize Complete Block (RCB) 4 uaasoulasgny ua1e12 5.0
wns Mz 75x20 lwufuns Jufinteyadnuaeniansinens anuuen1eElTivel asduseney

Nandn AvTiNuLA (drought index, DI) wazlasidudinisgaydenandn (yield loss)

2. mafinynatinwesiansnsasgiulad i inaEssde iugnunuwds

U 2554 sdunislutanggaei (F195eunINgIAL-FIAN) wazgauas (YrsfeungrRnIeu-
WI8L) 1IKLNITNARBILUY Randomized Complete Block (RCB) 4 41 18 unasoudastos o
817 5.0 tung 19528z 75%20 1wumiuns ﬁuﬁﬂ%’a%aﬁmmmiLLam'ﬁl,ﬁﬁzylﬁuimaﬁ’lﬂwmLgaaﬁmi

Tuszyg V6 V10 V12 V17 R1 R2 Uay Rd

Nan15IvewazanUsiena (Result and Discussion)
A5ANE AL UTEIUS NHULANUNUNIULAIVDITN INALALIER I L AL A NWULNIIAITINED
NNISANE AL UTLIUS NWULAMUNUNIULAIVDITNINALAITR T LA S N WL NI9ET TINGN

vast1lnadesdn Janeiuguivasiuganuanlugauds Tuanmuiadilussezeanlvy 41ilnades

Ly

Jangnugutiongiusantrueiuutuleweuiuluannlbinhadnaue lurusiiongiusenaen

BC

Alalwaneineiy daalviddisineseninenyiuseninuuaz fuesnaendiguiniu 41ilnadednd

U

aneuguiusaneiuglifainvsednintes vinlvlianuisaduiinteyanandnuasdnuuenianis

'
a o

InwAsNaRUNENBaEle W Wesldunnznie ANuTumanuzAUREY Surulinaedu S1uau

LONUAR F1UILLAAADLATY LAZUNMTN 100 LWAR ANLRASUDINITNARDIANHULAINGTD TUANINUIA

LY

Wlusvereaninudwnninluanmbiiadiase fwaeiugvisoiugnianununiulas stlinandn

g3 2 ann Tewesidudnsadenaniniies wasdriinuudminndi 1 Inlnadesdaiaenug

Y 9



33

s

WilnanAngauazunuLds 1iun a1eWus [Neid520162 x  Neid52026]-F2-8-8-B-4-2-8-8-B,

]

[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1-BBB)-103-2-BBBBB x Neid452008]-F2-B-B-B-3-1-

B-B-B, CTS011074/P31C4S5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B, Neid62013, Neid62014,

[

Nei542013, Nei532005 wagTak Fa 1 sm’ﬂwmLamamaﬂwamﬂwmawammLLamumuLLm laun wug

9

NSX052014, NSX112017 uag NSX111044 nsdnidonanewusvidenusininaidssdninumuuds
UBNINAMTANEN BEHaNGALE Ssanunsadndonaleiugrieiugandnwuenea3sInellasn

A8 NaMABNIIAREENaeRUTIINALRIdR e Nugw kA UGy ﬂmamwiwwamamaq LarilAdy

9 Tv

NUNTULA miﬂmLaanaﬂawuﬁmawuﬂuamwmﬂuﬂmu veanlvy s uiuiindedy Y 100

a

wan Anunidneln anueiln n1stalauinlu anududidetvedu wasaviiunssas (NDVI) 98l

v sa

AN wazAnldienangiugvseiuinlenyfusenlvuuariueenaendiglndifie sy 41eesendng

9

01y 3usonlnuuag Tusenaendg avuuunsuivesly azuuunsthuvedly uavgamgiily A
7 o § vat o & v A Y% g o sdg w a
ey agvhliillonauszauanudusalunsAndenareiuginilnadesdninlinandngauaznuniuy

¥ ¥ dy ¥ f < (3 a a v ¥ a
wasmuluaie ‘UQﬂ"\]’]ﬂ‘Uﬂ']ll’]5ﬂ1%LU@iL%umﬂWiQ€ijﬁﬁlN’ﬁNﬁ(ﬂLLa8@%UWULLaQUiSﬂ@Uﬂ’]iW"\]WiM’]

v

AnLdonateiuguIanugie tnsaoiudnseiudniesidudnisgydonandndi uansin daau

Ll 1R

saa Aa o

wumuuaamﬂmwmaﬁuﬁwLﬂaimummiamﬁamamamqq angugnddyidnuudwnndi 1 uwaneii

9

feumunuuds nansstudin daneiugisidvinuudaiosndy 1 uanein fanununuudales

A71 V500D ULDADANITHAY

nsRnwaTinmestamsmasyiuladnTnaded iusnmuuds
MnnsAnsatinmresimuinsmaaigiiuladinadesda i numuuds 412lne

LgﬁﬂﬁmﬂﬁUQﬂﬁgﬂ 2 gofimsannnsfiuandnaiy msfauiluluidasszey msavauimdnuie uay

nslinandn Srilwadssdniimsazanimdnuifudisuen sfszeranun lediusieg aEu

a H Y] v | PN ' Y] ) & = v X | |
llﬂ']iagﬁllu’]ViUﬂLLV@IU%?Q@WQVILLWﬂ@WQﬂU ‘U'Na'JUﬂllﬂ’]iﬁa"IUl‘ULWEJaﬁ']\TGUuFL‘VTlI LUU IU YN

a

anunsaiuaganeImsliunn svdmasetasssezn1sasyiug lildnands geanulusae dmsu

o

Ilnadeadninugnuatengnu (Weunsngiay - Wweudmiaw) du nsudrudinunaentiegg

Y

Ugn 937.8 fadans winnUSinunngausanisiasgyiaule ﬁﬂﬁmiﬁwuﬂuLLavﬁwﬁmﬁaavau

v A

a’]ﬁﬁ'ﬁﬂﬂ’ﬂ’]ﬂﬂ ‘U']’JI‘WG]LaEJ\‘iaG]'J‘\]\ﬁJﬂ’TiLﬁlﬁfULG]UIG]WI@JEI&J‘U?W NANAR G]’l WUSUﬂialﬁﬁﬂ 3 L‘U‘LJWUS

]

=

numdNIMILaslusrezaanaonlag LLG]ilILM@J’]”ﬂUﬁﬂ’]WE]’]ﬂ']ﬁV]@JU'ﬁNWQJU'WEJ’]ﬂLLa”Vl'JQJ“UQ WU

)}

a

NANA R 6 ’]ﬂ’NWHﬁ@‘U i G[,wumuwwuwmmsm 2 ummaamu "U’IU’JHE]ﬂVNWLI@ Y83h4 mamammﬂma@

swiisiisnuiindedeniignie Weugnlugguds (Aeungednieu - Weunuaiud) Fadutiagg



34

Y Y

uas finsdnnishidnegsaiane wulniuglinandnd Wug NK 48 Sanugssuvasiiuiediios

=
\}
hO)
=3_
)}
d)O

wnuinds Yividnin dminude uwasnandauiniign
fanssum 4 nsAneduunuazyszlivauAaRugdlnatesdnd

va o

K39

u

vindld unnes giiedd 2edaulng aSiand newna 91usd Feyands Mg ninasen ous lnshs
Thadsanee Budthong Sutatsane Vongsupathai Suriphat Thaitad
Jumnong Chanthavorn Pichet Grudloyma Amara Traisiri
AEARY
rlnadesdnd aneiugun Useiliy Wweiugnssy wlasausiunug

Key words

Maize, Inbred lines, Maize characteristics, Germplasm, Ex situ

Unangs

1%
v 6

° Y a & v .Q{ o ¢ v & v gy ¢
"\]'1LLUﬂaﬂ@m%LLagﬂ’ﬁﬂigLNULSUE]WUﬁGUTﬂWWLaﬁlﬁﬁ@'ﬂﬁ’]EJWUﬁQLLVlLLa%@JﬂNall M?WQU?SEQQLW@

.,
AnundnwurUsedndoiugnisy uasdnuagnanisinunsresdnlnadssdnd wazsusamdy
guteyavendenugnisulunisuiuussiusininadednd dudunslull 2550-2558 o audide
NlIUATAITIA MIUHUNIINAABILUU Randomized Complete Block (RCB) 6 unmsulasgas
Ugniuuniend 5.0 wes ez 75x25 wuRues duiindeyadnuaziuganunuuiufindoyaves
AYNTTUITNITUTTAUTULMAINUTNTTUNIRYUIUINIFA (International Board for Plant Genetic

o w

Resources : IBPGR) Wagnaninaein1snTivaauamanuyueiugngiien1sAuasas (An.2) vesdniin

N o

ANATOINUGIY NTUIYINITNEAT HANITNABBINUTT T1Ilnadesdniudazaneiiug/Muslianvay
Uszdniuguaneneiu anmnsadnuunlanall Ae dlaudugeusseslunsnaaiding uasidyy @5nendld
a a | 1 = 1 £ o ¥ LY 1
Wed Weavuing dvudien wagdie dnuwarvesdiunse wazaduitulan sussluusnuu uasuu
nay dnulundunisinuugaidden Wealuiae dasuded waziie nstaswedluusninilaingu
IngjAoudnanse nse wuszuu wazluan dn1usendeeildiisdadie sum 139 1Werlushe Wetew
YUY 1NUUTYT 1We9uTAN Lavilisruaneaine Fousulalen mdes wuw uag azdie didy
lyufidWeoou waes YUy WA kazdde  JUNTIENAMTINTIB/AMTINTIUBN NTINTIY LAz
<@ aa A A ¥

V39N32U0N YUAVDUUAATINTY AIFIYU LazNafuls wasdiddumdes wmdesdn wides uasdy

Toyanlawantaglfilugudeyaitownlulassnisusuusaiugdninadesdnidely

]



35

ABSTRACT

The objective of the activity was study on maize characteristic and agronomic traits,
then collect on database. Characteristics of inbred lines and hybrids maize in Ex situ was
evaluated at Nakhon Sawan Field Crops Center (NSFCRC) during 2011 to 2015. A randomize
complete block design was used with replications. Individual plot consisted of six rows of
five meters long with a row spacing of 75 cm. and 25 cm. between plants. Data was
collected regarding descriptors for maize from International Board for Plant Genetic
Resources (IBPGR) and Plant Variety Protection Division, Department of Agriculture. The
maize characteristics showed the difference among varieties. Color at base of seedling was
purple and green. Color of brace root was green, green-purple, purple-green and purple.
Stalk appearance was straight and zigzag. Shape of first leaf was obtuse and round to
obtuse. Color of leaf sheath at top ear position was green, green-purple, purple-green and
purple. Leaf curve of the first leaf above the top ear was semi-erect, erect, horizontal and
drooping. Color of glume was light green, green-purple, purple-green and pink. Color of
anther was green, yellow, pink, red and purple. Color of silk at 50 % silking was light green,
yellow, pink, red and purple. Shape of top ear was cylindrical, semi-cylindrical and conical.
Kernel type at mid ear was flint, semi-dent and semi-flint. Color of kernel cap was yellow,
yellowish orange, orange-yellow and orange. Furthermore, the Characteristics of maize will

be used as germplasm data on maize breeding program.
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NANNUTNITNTIIFRUAMSNWUETUSHYNEN1TANATEY (AN.2) VsdtinANATEINUTNY NTUAYINS
YA

Nan153ewazanUsiena (Result and Discussion)
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Appropriate Maize Production Technology Research under Drought Environments

YarAdy

Mla a1nussau aus asfs Annigyau druudl auais Asetng augyie Ay Tusuns Nanyy
gnad AsaudR ausnl Sumneydun avian Sy USuaseadvd widnd Juay sveynn viiuuds
YU NIAADLNT AT ALTIEU ITNUA ganvuy NeULASH tnmaasey faens TUsedudin

auasal WiguAsnny AU Anvuuun ASdnual wgsatn siinn TunInsy waRa fuidn ussauive

dugms oAy v 1E wunian Angvizsega g amen Useln vesszen allsdng Resduna

<9 9

(% L3 (Y L3

Fozwad Buew  anys asguly wuw Ausansml Ay dala g3 lnewme

Y] s ] v & a

avirdle 2edaUlneg 2nn 515070 @R 91NN WigySl Weuia a53e0 wdlled nasela Audes

o

Siwilai Lapbanjob  Amara Traisiri  Suphakarn Luanmanee Somkuan Klongchang Somruthai
Tanchareon Chatanaporn Kearnun Nattapong Srisombat Supranee Munmai Chutima
Koshawattana Ratchada Prachareanwanich Nongluk Punlai Phachyaphon Meanjang Pichet
Grudloyma Daorung Kongtein Vorakarn Yodchomphu Kobkiat Phisancharearn Kanlayakorn
Prongjanteak Anusorn Teinsirirurk Phawana Likkananon  Siriluk Keawsuralikit Ramida
Kantreeklom Mongkol Tunhouse Bannaphich Sumrit Aphirath Khawsawee Chanunthawat
Suphasuthrangul  Sutep Sahaya Praphai Tongrar Kaneangsak Jearanaisakul Weerapong
Yenoum Kathawut Jongsukwai Manob Kanthamarat Kanjachya Tudso Suriphat Thaitad
Sutasanee Vongsupathai Wanida Tharntawin Suphatra Chaokongjak Penrat Tiempeang

Chanya Maneechot Kloijai kongjeang

AdAtY (Key words)
T13lwe Pralnagnuay aeWugudl Aune fuwnded fusiu Jowndl Jedunid JeTinm aunasie)
213 nsUgnivsuuulansiu msugnivuuulidlonsiu Wuguasadssd 3 szuuugninilne sunu

U

nandn naseuwny Jadunisndn iuidesds guaimudaiug sseznainisinuinyuiniiu

2o

s

aaa 4' 2 v ' oA v sv Ay v 1y
WINBDIT Lﬂi@ﬂLﬂULﬂUTﬂ’]’JIW@ Iﬁﬂi‘U@'N ﬂqiﬂﬁLa@ﬂWUﬁqmqquUIiﬂWGU GU’]’JIWWGWUVHULLNaQﬁ(ﬂﬁ

U

wAglY MUaULAIZAIAUT NG NUBULAEHNTINA A152LNAY NISNUANTNISIU

Key words
Maize, Hybrid, Inbred, Alkali soils, Clayey soils, Loamy soils, Chemical fertilizer, Organic
fertilizer, Biofertilizer, Nutrient balance, Conventional tillage, No-tillage, Nakhon Sawan 3,

Maize cropping system, Cost of production, Return of production, Agricultural inputs,



40

Drought-prone area, Seed quality, Seed storability, Plant growth promoting rhizobacteria,
PGPR, Maize harvesting machine, Maize dwarf mosaic virus, Screening for disease resistance,
Screening for insect resistance, Corn Thrips, Asian corn borer, Cotton bollworm, Insecticide,
Foliar application
UNANED

Tnsansidemealuladniswandnlnade s i sanluanimuiouds dudunislud
2550-2558 Usgnaudie 4 Aanssu ldud msdanmssmemnslunsudadilnadesdnifmmnzay
softusuazaniniiuil nnsaanislansndlussuuugnfiediddrlnadundn  nsAnudadonmsude
Weifiumananinlng waznsannugydenananaindaginnlne iingUszasdiiteddouagiamn
waluladnsudatrinadssdnignuandivangau dafudusuusilunsuindnTnadedng
p819lUTEANEA N

Aanssunsdanissinemstumndndilnaidesdninmunzaudeiugiasaniniui luiy

(%
I a o w A a

fifusng Aumdomariuiiu ninuaniside aunsoliduusidd maudednlnadosdn ignuam
fuguAsanIIA 3 Mgnludusite snemnih fminuasanssd dmuyaAumnadaisldlelusng s
525 Alansu N-P,OsK0 siols yaduanysalsldleludng 5-5-5 wse 10-5-5 Alansu N-P,Os-
K,0 siols uazn1snandmlnaissdnignuauiufuasaassd 3 uasitug NSX052014 fiugnlufiusng
gnenniln  Jamiaunsaissd gefuavenan mslddeludng 10-5-5 Alansu N-P,OsK,O sials
dnyaudunneaiiiwihAudntosnin 65 wudiuns ldmnzauuinsugndnlnaiesanmili
fildsummdemediofinsnssnuiuansuiudasniun makdadninadednignuauiiugnly
Auwmiles gLneUnyes Jmiauassvdu dmsuyasulyadeaisldleludnsn 5-2.5-5 Alansu N-
P,0s-K0 sials uazyamiuiale Aaslddeludng 5-5-5 Alansu N-P,0s-K,0 #ols MsWaRTTwAEe
dndgnuaniuguasadssd 3 luAusiumilenyaiuiaens 8nelsaens Jmineey Adstddesdnst 10-
5-3 flansu N-P,Os-K,0 #ials aufia 15-5-5 Alansu N-P,05-K,0 siols lufusiuvunseyaaulasiy
gLNonueitd Jminuasadssd  AIstadednsn 10-5-5 Alansu N-P,OsK,O siols &9 10-10-5
Alan3u N-P,OsK,0 drunsuandninaidiosdnifusunsaissd 3 uay stug NSX052014 Tufusau

willeganuisls dneninil Jawiauasadssd mslddeludng 5-5-2.5 Alansu N-P,0s-K0 sials

¥
€ & 6 A a0 o

msdanisaunavessinesiivlunisnandilnadesdn inuginuluiui e dmsudu

]

=

wwmalunmisasuuzimsdanisauiasly iesnwaugavessinesiuiiungndilnadesdnd

ayiduruuzinlanell nsndadnlnadesdnignuauiuduasaissa 3 uaziiugidue 48 Nugnlu

a a = a o

AU YARUAIAS YARUaNYITLaryaRuaLITeal wuzdililddendidnsy 0.5 wiesiuwugtinny

3 El 3



41

+

AT IwvAusNduleyalndnst 500  Alansudels wazlonauimwyiniiy wse lddeyaln 500

9 Y

+

Alansudelssaudulanauimwenniiy nsladedunsdyaln waznislddedunidyalnsuiudenil Az

U 3 3

Taunaveslulasou Weanesa waslnuwvadelufulinniuganas SilikanauwnunIuasugie

gegn  mswantnlnadesdnilufunilenyasulyade LLusﬁﬂﬁLﬁaﬂWﬂ’uﬁﬁ 80 331 UN1TIANTT

a ;Y

Jomuadiangrauililisunaneuunumaasugiafidua wazliuiinusine mslufuiuga

q

nsdnnshusasdeluyniuislawusiilvdgniuduasaissd 3 swdunslddeauaiinsennu

lpSunanauunuANAIdonITamUIINTIgn diugnfauisasn asugniugd 80 uavdnnishuuasey

q

MUIBVONNEAITNT NsHARTIIINAEERTlUAUTIU AsUanTlnaiugu@n 100 wagiiug DK 919

[
a

Swiumsdansauuazdy fell Tddeauadinsied (lanauiawendiy), nisladeyaln 500 nn.
dwiinuisdels (lanauimsendin) uaznislate 0.5 wiwesddiasest + Jeyald 500 nn.twdn

wissiols (lanauimsanniiy) ansnsavmwesinevnsfigapdelufunanals

¥

msdanstlademssdslunsugninnaissdnlufuilneldgaunisarareveannguiy
Jowndl Tugaiuniad nudn mslddewniinnuaieseiausiuiuidunidasarevonmnaneiug ML
RPS 003F uag RPS 00818 vilsiAudweanefaiiiulsslovddintunnnd lilddouarldoyald u
mslddewnil + dunidavarevleaminlivinlinandatninaunndrsainnishilalenasnisldyaln 500
Alanswsials  Tugeduanys linuniseevaueswiedaniivaslinunisnevauasianslddedinn
azanegneamls Yaaua el Mslddewd N K aud1desieiiu Siuiugaunidagaienadams

RPS 0034B HUsgaviznmiiiunandntilnaaniinislddewd N K iieaagnaied uwidiaiinisldde N

[
%

P KauA1desiensu viligdunidazateneamniuszdnsninanas nisldieuasluldiedslyl

Ay n1sUgndninadesdailufumielaglddeginmidies lugedulvadouasyniuidle

=

w1 nmslduarlailatetnmiidfenslifnadomslinandndnlnadosdnignuaniuuasanssd 3

nassyafuLuzillddeniludns 0.7 wiwednniuusihmudiinseiiu Mslgninlnaibes

3

3

dnilufusiu ynAulasns@dlanugauauysalgs @aunsaldde 0.75 wivesdugdinuAiaTe

s

a =) Y+ 1 o o I a fa ! v+ oA + IS A a IS
Au v3eldde 0.7 wihwesmuusimuaiinszvauniuiudeyaliviedetnnmi@nens eand
Usgansamlumsbinandalaiwandeiuuazainiinisldldde  msdanislewazszuudgnivasients

nandlnadesdndluAumieiyaiuauaven wuin nsugnanduduigniundiniiiuiies

) 1 dl v

P19l ibiRuiidunieingaindnssuuiivgniniinuasdndenduivan  luyaiuauenenfivan

Y

14 ! ! d{' [ ] 1+ 1 o Ya aa v a 2/ d' o 2/
Inlneegnnaionlusseviianuuiunislddeyalivilifuidunieinglufuanasios Nan vinly

=

Auilneanedadiuussloviuarinunadouiivanldeuls avamaaiuﬂsmmm mumﬂaﬂamu

isegnafien vilvidundsingluiuanawumnnninisfuiuussiuseyald uddnivisnisililatedad



42

Bunieing veawesanluuselevd waslnunadeufivaniudeuld anawnfian szuunvand1lne
MUMEITe iNana UL U OMUIEAUNINNISEUUNUgN T INARLme TN LAzt L e Ay
Mgty karn1sdnn1slelussuudanienia 3 seuu inaneuwnuAuALAN1TaIUINgalaly

Jeludnsn 10-5-5 Alandu N-P,0s-K,O sials

A Aoy U & w

nsaanistansauluszuudgniiwnfidilnadundn wuin nisugndilnaidesda iy

2N

unsanssa 3 ngludinislonsiududunisugninenislansiu Tugeduuintes Tinandaldunnsdiaiu
msUgnuuulilansiuaanauazussnulunswisufulazduyunisngs awsavgniilaistu

wazdagisousnehuwazn

N15ANEUATENSNARLNBLNLNANAR U LNALNDIATIERAL LN LUNTIEUIFUNNSTHER

sghamunzauluniswdadnlnadesdaiifioandunu iukaneuwnusazsilumadenliduinyasns

& [% 13 v ¢ Yo+ ¥ A =3 = PN v a
WQIU@WULN&@WMQ ﬂ’]ﬂfﬁﬂq&lLL’ﬁ%ﬂ’]iI“ULﬂ’iax‘iLﬂ‘ULﬂEJ']‘VILﬁiJ’]SﬁiJﬂUﬁﬂ’]Wﬂ’]iNﬁWU@\‘iLﬂ‘l%]’iﬂi

[ [
U & = U

HANITIFENUIN N1THEATIIINALGE TR AUNULAZHANDULNUNLANA1ITUTNBE AUNUT @nTn

9

Qflo1N1e AuuNIHEASEIERUIIN Ade ALAUNEY ANSENAY ALLAANLS wazAIgLasnY An

Hudewar 30, 29, 18, 10 wag 7 aud1du inwasnsdlngladeligndes arsuuzihnslddewniin

9 Y

wanzauiunsldinsesdnsnanaziluniudenuninensns suiugdninabesdnd inensnsdenld

Ly

UENAITANNINNANERET NUMAT wnwdn Umnded ldvindudieldiesonnufes anusenuas

v ¢ = @ v 6 val =3

ANLLDSIBALAATUGES InNsAnwdatugdleaeRugu i unsAuS N wuIdiaw

]

2
1 v o Y

I9NLAZANULTILTILANAIITU AITUTIP09AUTLITATEIIFILANISLAULABIUDINTEUIUNS

[ (Y]

USudgsanimadanug  wielildudaiugidnunimdmsuilulgn mslddedinmiidiiens-iu

[y

Sufunstadewnilunsndndnilnadesdniiuiunsaissd 3 Jednnmiidiions-Tu aunsadiewiy

o <

NandnnasAnnNananla Hwannislileweiasldegieiies 50 Wesidud wenanldliwmuniu
q‘ 2 A 2 A v a A &
Nevwaianiduasaufuifgidilnauuvassuaivdaiiienaunuussuauuwag aiusaily

LASRIRULUULTIONRILLTIM IA Az Uz IdinyasnTsialy

AaNssUILNITARANNgLAeHanEn N AR Ulna T ingUIsasAioUssiluaudenigse

o

HAKARLATLLINIINTaRANNgLasNLIALazIIaIRnsNdAY wudn Isaludreinlinandnd1iing

v & v

Bedn INugUATANTIA 3 anadnaus 20.5-38.6 wWoesidud Waidulsaluszey VIV9 w3asiusngs
senauegUszaa 1 heu Walulsaszezndintulinsznusenisiinands daunisdiuun
UfAsemasinlnaaeiudwity wudl § 4 areiugiaunsaduunaaiugnssuvesnaudiuniy

o v

Tsalusng len Neid52001 Neid52004 Nei541006 waz Nei502003 uenanilgsladayaiuginalneg



43

(% s

Aesdnfaeiugfnmififidnenmlunslinandaluanmiifnisgnidelsalusns Suau 22 g
faansauuziliudinwasnnilugnitoanaudemesdenandn  n1sd1sauazUszifiuag
Femenanandrlnannnisdvhaereusadng wuih idsliludlnedeaderidnisundssun
Pragguaeusnnniviuggry Taswutdesndn 10-20 dv/du/iln Faduvsnadiliduadenandnves
F17lwea wwasldfinudl 4 vda Tudrenisesaivianiedrdudrulng undslaonls
(Frankliniella schultzei Trybom) LLazﬁauﬁaaLﬂungﬂlvﬂﬁa (Caliothrips phaseoli Hood Way
Caliothrips indicus bagnall) dmsumaslnildrvhaneiilnudlnedumidslinenldionie (Thrps
hawaiiensis Morgan) NM3UsgiiuaudsmendtuvestnlinaiugnagauannIsinaleveruou
Wgarudnnadneglunguuessiugiumuliunaauagiugosute  dunsussilivihaienigly
Sduiidnadsveinrmensesyinateiade 0.80 lwuRmnsdenuou 1 M luaniwlsnunisunsszuin
YowuauIzaRutIlnalunsUgnuateggiuannnIfugaduasnuALdenIg 0.86 Lay 0.63
sw/8u Tunsugnuanegiu uazsungrunud iy Yinansunsszuindslifesduiivinlian
arandevnedenandn mavaaeuasiaidesiuiiauuasdngininelngisvunsdulinaded «dn
uardnsasitiszansamlunmsiesuirdanueuiaizarduludinlng loun flubendiamide
20%WG 8731 5 nSuser20 dns chlorantraniliprole 5.17%SC 9731 20 fadanseio120 ans
indoxacarb 15%EC §n31 20 Jadansdetin 20 ans fipronil 5%SC 8%131 20 fiadanssiorh 20 ans
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ot
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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
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for Nakhon Sawan 3 (NS3), were 5-5-2.5 kg N-P,05-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,05-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 ke/rai of chicken manure and incorporation of crop residues, or applied 500 ke/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,
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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 keg/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
microoreanisms. Therefore, with or without application of phosphate solubilizing
microoreanisms 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-mungbean cropping systems. A comparison between four methods of fertilizer

management on soil properties showed that application of chicken manure caused the
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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-mungbean 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
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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
to MDMV indicated that four lines namely Nei452001 Neid452004 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 ¢/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
mUl/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
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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 investigated 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.
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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
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,05-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,05-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,0s5-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,0s-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
Narai soil series for maize varieties Nakhon Sawan 3 and commercial variety. 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 commercial 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 commercial maize variety
production on loamy soils were using of 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
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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.
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. Results found that application of
chemical fertilizer together with incorporate phosphate solubilizing microorganisms isolate
ML1 RPS003F 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 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 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
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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 on Samo Thod clayey soil found that
the soil organic matter in maize-lablab bean cropping system remained higher level than the
maize-sorghum and the maize-mung bean 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,O5-K,O/rai showed the highest economic return.
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Abstracts
No-tillage and conventional tillage system of maize variety Nakhon Sawan 3

production in Pak Chong series; Pc (Clayey, kaolinitic, isohyperthermic Oxic Paleustults) was
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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,0Os-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
ke/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 keg/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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521 U8U5N15998 (Research Methodology)
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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.
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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
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an3, lufenuron 5%EC 8731 20 fadanssialn 20 ans, thiamethoxam/lambdacyhalothrin

14.1/10.6%ZC 9031 15 Haaansaaui 20 8, way fipronil 5%SC 9931 20 Hadansaaul 20 8T

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 yield 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 Nei452001 Nei452004 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
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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 mU/20l of water, ufenuron B5%EC at the of 20 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.

unii (Introduction)
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Ao 20 AU 7998901 LAWANITNUATS indoxacarb  15%EC,  chlorantraniliprole  5.17%SC
thiamethoxam/lambdacyhalothrin  14.1/10.6% ZC uag fipronil  5%SC ViWUELms 7.00, 9.75,
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uaneinafy  wdsiuansadusnuds 3 fu manuananugiang 4.75-11.25 sde 20 fu desniiuas
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Abstracts

The objective of this study was testing the technology for produce drought tolerance
hybrid maize in specific areas. The experiments were conducted in four regions of the corn
acreage in the country. In testing Production inputs on the conditions of maize field crops
and the area before and after rice in paddy fields on the lower Northern. The results
showed that in maize seed were planted 75x20 cm spacing with nitrogen fertilizer at the rate
20 and 10 kg N/rai in field study or with nitrogen fertilizer at the rate 20 kg N/rai in low
fertility area, 70x20 cm spacing with nitrogen fertilizer at the rate 20 kg N/rai in the area
before and after rice in paddy fields were found Nakhon Sawan 3 (NS 3) produced high yield.

Performance of maize production in upper North-east showed that fertilizer
according to soil analysis of DOA method produced 7% yield and get higher net income (per
rai) than farmer method. In lower North-east, technology of maize production after rice by
using underground water in Sri-saket showed that fertilizer according to soil analysis of DOA
method produced yield non-significant from farmer method but DOA method take lower
cost and get higher benefit cost ratio (BCR) than farmer method. In Ubonratchatani province,
NS 3 produce lower yield than commercial variety but farmer very satisfies to grain color,
deep grain filling, easy to harvest and low seed price. In Yasothon province, farmer satisfies
to maize production by used fertilizer according to soil analysis of the DOA. In Nakhon
Ratchasima province, saline soil improvement by manure and rice husk with fertilizer
according to soil analysis of the DOA produced higher yield than farmer method. The result
of variety and technology testing on maize production in East was NS 3 produced yield
nearly commercial variety. However, farmer very satisfies to yielding, grain color, fertilizer
response, low seed price and good stalk. Using fertilizer according to soil analysis of the DOA
get higher BCR than farmer method. Technology testing of maize production in Nakhon
Sawan, central of Thailand showed that using fertilizer according to soil texture of the DOA
produced higher yield than farmer method. Nutrient management was suitable for NS 3
showed that using fertilizer according to soil analysis of the DOA produced higher yield than
farmer method, response and was appropriate to the Lop Buri, Smatat and Takli Soil series

respectively also.
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Abstract

Maize farm test in the lower north was carried out in a large farmer field in
Kamphaeng Phet, Phichit, Phitsanulok and Uttaradit provinces. The large plots were grown
every 2 year, consisting of 4 treatments, 1) a row spacing of 75 x 20 cm. plant/hill with the
use of nitrogen fertilizers rate of 10 kg/rai. 2) a row spacing of 75 x 20 cm. plant/hill with the
use of nitrogen fertilizers rate of 20 kg/rai. 3) a row spacing of 70 x 20 cm. plant/hill with the
use of nitrogen fertilizers rate of 10 kg/rai. 4) a row spacing of 70 x 20 cm. plant/hill with the
use of nitrogen fertilizers rate of 20 kg/rai. These 4 provinces have appropriate environments
in producing maize NS3 varieties because climate and soil conditions are different in each
area. Results show that in 2012 at Kamphaeng Phet province, an appropriate technology is a
row spacing of 75 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai. This result is different
in the year 2013, which is 70 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai, due to the
environment different. At Phitsanulok province in 2012 the appropriate technology is 75 x 20
cm. with the use of nitrogen fertilizer 10 kg/rai , which is different from the year 2013 , which
is 75 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai, due to the environment different.

At Phetchabun province in 2012 the appropriate technology is 70 x 20 cm. with the use of
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nitrogen fertilizer 20 kg/rai , which is different from the year 2013 , which is 75 x 20 cm. with
the use of nitrogen fertilizer 10 kg/rai, due to the environment different. At Tak province in
2012 the appropriate technology is 75 x 20 cm. with the use of nitrogen fertilizer 10 kg/rai,
which is different from the year 2013, which is 75 x 20 cm. with the use of nitrogen fertilizer

20 ke/rai, due to the environment different.

A

Hungndninadesdniiivuilduanas Iaglulinedan 2539/40 fdunugn 8.665 a1uls

Y
1%

USunaunswén 4.53 audu wWisuieuiulmedgn 2545/46 Guiugn 7.317 auls USuianis

o w a

HER 4.23 audu (@ dneuasygianisinens, 2546) anveivinlriuivgninilnadesdnianas
uannAsustunUglselindu Wy doy dudUyuas wardslitymuiduniinnunlsusiu Ay

Aeanstitlnaiesdniiiudusesas 3.73 selillasainanaivnssubesdnivenedd damalvinig

=

nanlinald Ao9dNINAUsEWA (NS89ANRA, 2544) AIUULLIMIBANUSUUNSHAR A LREaND

[ o

Ao nMsveneiiunUgniuiunuidsiufesdn  Ineiunulsmidnanmlunisugniivengduuas

19108l 11NNI1ATINTLIUDINUNUIUSININUA TALLANIZLIRNIAMT R UANNIN1TTEU8UNR

(@uvne, 2544)

o

= I Ao o A a S o o
aamtianauansdilasinsvauseniuiidfy fe lassnisyalseyiuiivallan uenanidadl

PaUsznudunsauAay 628,950 13 wisAnlusouay 21.1 YoINUNNIINITNYAT TEUUTAUTENIUAN

o v A 1%

dngy Ao 1) Iassnsvauszmuvuialngd 2 lasenis Wuiisiu 312,700 1s Usenausie 2 1Asens

Ao 1A39IN1s0auLLIARS BuW 94,700 15 waglasamsdsiiuazingesnwmanayuna itui 218,000

' 1%
al

14 2) TAseansraUsemuauInnans Siud 172,800 15 3) Tasen1svauseyusunndn Siud 64,377

[ % [
Y

15 4) uoalannee) TINNIEU 320 Wi fiufisam 32,772 19 (L3AF7Y, 2540)
ufuluannamienoudisluavadsenu inwnsnsugninnaeet luvnedtufiuiee

UBNLUAYAUTENIY mwmmﬂqﬂ%’nLﬁm%zﬂ%’jaLLé’aﬁaLLUaaauﬁqq@ﬁm%aM ity

Ustlowdldlunsugniievdaunasdumsliiuiiosaiiussaviam wanfinseldudinunans @umne

o [

wavAnz, 2532) Talnadsdniddnenmugnluiiuivimduiunednnund Weswnegdu wagld

Wlesndn 2-3 i1 uenanddisannisunsszuinvesdngity wanladamnng Usieainuenan
a a d‘ a a ! 4 a !

nendu IAALlesninaningnaintioy nandnaindn1sugnlugany 15-20 % UagHaRauLNUg

N31N1591U1 (Boonpradub et al. 1998)  Inilnwaldusdnigauaaiiiun199,251 13 (nsudaasy

msinens, 2545) mamidefnilusesar 60 veaiunUgniaUszme inunsnstisuuaniuggudslu

AunumaafuneituUnduavalssmulazusnunvalseyiu lngenfeinainurasineng o

(Auve, 2544) wandnannnisugnialnadesdnilununuienniamiensuaiedw 795 an/ls



110

(Ekasingh et al.,, 2003) fatuTemsnagouladen1SHanRIIEaN INBLNNUIEANSAINAITHER ¥

TANANANNLTY UATNANDULNIUEITY

AWwAniduns
gunsal
1) wieiusirlnadesdnignnauunsassd 3
2) Jeipilgns 46-0-0
3) ansidn vt
4) @SATALUAIARS
/s

Ugninlwadesdnignuauunsassd 3 udazdmdaluiiuil 113 Usenoude 4 nsnids fe

1) szevdgn 75 x 20 @y, 1 fiu/vau (10,666 dw/ls) Saudu Jelulasiaudng 10 nn/ls (4
{oinfisosity 15-15-15 §091 25 nn./ls ndougn) waslddousiami 15-15-15 Snsn 25
nn./l3samifu 46-0-0 8m51 6 nn./l3 Wedalneeny 1 1iew)

2) syesdan 75 x 20 @u. 1 fu/vau (10,666 fu/ls) saudu Jelulasiudng 20 nn/ls (9
{oinfisosity 15-15-15 8n1 25 /3 (ndeungn) wasldoustanth 15-15-15 Snsn 25
a3ty 46-0-0 8m51 27 nn/lsiled1nlnmeny 1 1Few)

3) svuzUan 70 x 20 v, 1 fw/mau (11,428 du/ls) swuiu Jelulasiawdns 10 nn/ls
(4einiisesity 15-15-15 s 25 nn./l5 (n¥esdgn) uaglddousemih 15-15-15 §nsn
25 nn./lssaitu 46-0-0 8n91 6 nn./lsidledlweeny 1 1Few)

4) szeUgn 70 x 20 wu. 1 fu/mau (11,428 du/ls) Saudu Jelulasiaudng 20 nn/ls (9
{Joinfisosity 15-15-15 §091 25 nn./l3 (wSogn) uaslddousamt 15-15-15 Ssn 25
a3ty 46-0-0 8m51 27 nn/Asilednlnmeny 1 1few)

WUHURNIARRY

v ¢

wizLAnTugIInmEssdndgnnay uasadssA 3 UjuRguasnw wisuuwlasugnaiuund

]

aa

Ugntalnadesdninmunssadsnmmun wuansidniyiveainaessnst 240 nfuvesanseangniee

@ I a v o w o &
131/1@\‘1‘1]’53?1 wuanseddasiumanlsallanuaug Ll

nsUuiindeya

- Juuan Jusen Jusenaen JuAue?
v A 2 o

- AugevesRuuazinilaiung)

- 99AUTLNOUNANAR



111

- NaHARTIPITY 15%
- audAvesiuluulas wazdeyaeinia
rauazaaufiaiunig
Gudu ganey 2550 Augn fueieu 2556 5912
wUasnunsns  euaatunenlinn gnelnduiiuns J9WIANILNINYS
FUALLTZLNN DUADLNTZUIA JIXIAAIN

FIuanUBINeLn slLnauasing Yminfivalan

suaviglng dunewles Imiamysysal

HaN153d8UazafUTENa

U 2555

MuWanys ssevdan 75x20 wu. 1au/vau Tade N 20 nn./ls Tinandngeande 968 nn./
15 se9aaunpe Mdszasgn 70x20 au. 1euw/vau Tdde N 20 nn./ls Tvnandn 891 nn/ls dsses
Ugn 75x20 . 1eu/vau ldde N 10 nn./ls Tinandn 812 nn./ls uagldssey 70x20 wu. 1au/va
Tate N 10 nn./ls Bslvinandasman 764 nn./l3

Wealan wudn seueUgn 75x10 au. 1au/vau Tdde N 10 nn/ls Tinandngegneie 1,085
nn./ls sesmanfie ldsvesuan 75x20 wu. 1euw/vau Tdds N 20 nn./ls Tvinanda 1,031 nn/ls 149
szgvlan 70x20 @y, 1eu/mau Tdde N 10 nn/ls Winawdn 951 an/ls wagldszey 70x20 wu. 1
du/vau Tate N 20 nn./l3 Ssloiuandnsgn 944 an /ls

wasysal wud szevdan 70x20 wu. leu/mau lade N 20 nn/ls Tinandngeands 913
nn./ls sesasunpe Tdsvezuan 75x20 @y, 1aw/vigu tdde N 20 nn./ls Winawdn 907 nn/ls 19
szevdan 70x20 @y, 1e/viau Tdde N 10 nn./ls Tinawdn 845 nn/ls wagldszey 75x20 wu. 1
du/vau Tate N 10 nn./l3 Ssliuandnign 831 nn./ls

AN WU seeeUan 75x20 au. 1e/mau lade N 10 an/ls Ivnandngegaee 1,256 an./ls
sesaunfe Wszavdgn 75x20 au. 1auw/vau Tdde N 20 nn./ls inawndn 1,204 na/ls Tdszegugn
70x20 . 19w/vigu Tade N 20 nn./ls Tinandn 1,046 nn./ls wayldssey 70%20 au. 1eu/vau Td

Jo N 10 nn./ls %ﬂiﬁmam%mﬁﬂqm 1,042 nn./13

agUnan1sideuazdaLauauue
nmsvandnlnadesdniluiunlsiwnnawviensudidimalulagnisadn fsll
Jardndunanys U 2555 Jadeilvanvay Ao svezdgn 75x20 gy, Jelulasiau 20 nn./ls

U 2556 \Juszez 70x20 au. Yelulasiaw 20 nn./ls iesnnaninwindaunnnenei



112

Fanfwaflan Tud 2555 dadefimunzay Ao szog 75x20 wu. Jelulasiau 10 nn/ls B
uanen991nT 2556 1uszes 75x20 . Jelulasiou 20 nn/ls esananinuadenunnnaiu

Fdomasysal Tl 2555 Yadeimnzan fie seez 70x20 @a. Jelulnsiau 20 nn/ls Bs
uanensnt 2556 1uszes 75x20 e, Jelulasiau 10 nn./ls ilesainanimuwandeuunnsineiu

Fam¥amin Tud 2555 Yadefmungan fo seog 75x20 o, Jelulasiau 10 nn/ls &

waneineant 2556 Wuszer 75x20 9y, Yelulasiau 20 nn/ls iesananinwindenunnsnaiu

nsunasuIlUTgUsLewl
Tadadenisuanimunzanlunisuandnlnadgsdn lununndsun Tuwaniavienauais

wazLNYAINIIRUSUWALULAE

fanssufl 2 nsnadautazwaumAlulagn1snantIlnaaesEnd lununnauul lulan1ALMile

NAUAY

Test and Development on Maize Production Technology before Rice Area

in Northern Region

a o/

A v
YorI9Y
§199 Y8193y &0 AsdLlns uilaveyn anewida Yoy senuuun
auve yyuseau drangy assla

UNANED

[ '
A IS

nannaeuiladensnandnlnadesdn fluiuiidouuluananauiionoudsdiiunisly
wlannuasnsvuinlug ludwmdamunanys #3as Avalanuazansind lnsugnuageut1ilnaly
uiazuUasszezan 2 U Usznoude 4 n3suis Ae n3swisiit 1dsesuan 75 x 20 @a. 1 du/mqu
safumslielulasiaudng 10 nn/ls nssa3sn2 szezugn 75 x 20 . 1 du/mau Sy msld
Jolulnsiaudns 20 nn/ls  n3suAsns Wssesuan 70 x 20 @ 1 fu/vau Sawdunslie
lulnsiaudngt 10 nn/l3 waznssudsia szezdgn 70 x 20 @u. 1 du/mausmiunisldelulasiou

an31 20 nn./ls s 4 Jwdaladadenmunzanlunisndatiilnndesdniiugunsadssa 3 i

1% '
& =

naaouwaNd13iL MIdilosananinfuiazaniniinaauuwansrsiuluwaasnun nudi Jamin
munanys Tl 2555 Yadeimungan Ae szag 70x20 ey, saudunistddelulasiau 20 nn/ls &9
' a 1 ] ) Y+ oA 1
wansingany 2556laszey 75x20 au. audumsliddelulasiau 20 nn/ls Wewinanimwinaey
wani19iy wazdamingasing Tul 2555 Jademvunzay Ae svey 75x20 oy, SuAunsidde

lulastau 20 nn/ls Gaupnsnaand 2556 Ieiszes 75x20 g, sawfumslddelulasay 10 nn/ls



113

dosnanmuindeuuandaiy dmiu Smiaivalanuazfiminfidns Tud 2555ua3Y 2556
Hadefinzau A svor 70x20 wu. Sawfumslielulngiau 20 nn/ls Feis 2 Didululufianis
Wweiu
Abstract

Maize field test before rice in the lower north state was carried out in a large
farmer field in Kamphaeng Phet, Phichit, Phitsanulok and Uttaradit provinces. The field was
planted every 2 year period consisting of 4 treatments i.e. 1) a row spacing of 75 x 20 cm.
plant/hill with the use of nitrogen fertilizers rate of 10 kg/rai. 2) a row spacing of 75 x 20 cm.
plant/hill with the use of nitrogen fertilizers rate of 20 kg/rai. 3) a row spacing of 70 x 20 cm.
plant/hill with the use of nitrogen fertilizers rate of 10 kg/rai. 4) a row spacing of 70 x 20 cm.
plant/hill with the use of nitrogen fertilizers rate of 20 keg/rai. These 4 provinces have
appropriate technology in producing maize varieties NS 3 tested different. Because the
climate and soil conditions are different in each area. Found Kamphaeng Phet province in
2012 the appropriate technology is 70 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai ,
which is different from the year 2013 , which is 75 x 20 cm. with the use of nitrogen fertilizer
20 ke/rai, due to the environment different. Uttaradit province in 2012 the appropriate
technology is 75 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai , which is different from
the year 2013, which is 75 x 20 cm. with the use of nitrogen fertilizer 10 ke¢/rai, due to the
environment different. For Phitsanulok and Phichit province in 2012 and 2013 the
appropriate technology is 70x20 cm. with the use of nitrogen fertilizer 20 kg/rai which both
years is the same results.
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Abstract

Maize test after rice in the lower north state of carried out in a large farmer in
Kamphaeng Phet, Phichit, Phitsanulok and Uttaradit provinces. By planting maize test plots
in each 2 year period. Consisting of 4 treatments, 1) a row spacing of 75 x 20 cm. plant/hill
with the use of nitrogen fertilizers rate of 10 kg/rai. 2) a row spacing of 75 x 20 cm. plant/hill
with the use of nitrogen fertilizers rate of 20 kg/rai. 3) a row spacing of 70 x 20 cm. plant/hill
with the use of nitrogen fertilizers rate of 10 kg/rai. 4) a row spacing of 70 x 20 cm. between
plants 1 plant/hill with the use of nitrogen fertilizers rate of 20 kg/rai. These 4 provinces
have appropriate technology in producing maize varieties NS 3 tested different. Because the
climate and soil conditions are different in each area. Found Kamphaeng Phet province in
2012 the appropriate technology is 75 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai,
which is different from the year 2013 , which is 70 x 20 cm. with the use of nitrogen fertilizer
20 ke/rai, due to the environment different. Phitsanulok province in 2012 the appropriate
technology is 75 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai , which is different from
the year 2013 , which is 70 x 20 cm. with the use of nitrogen fertilizer 20 kg/rai, due to the
environment different. Phichit province in 2012 the appropriate technology is 75 x 20 cm.
with the use of nitrogen fertilizer 20 kg/rai , which is different from the year 2013, which is 70
x 20 cm. with the use of nitrogen fertilizer 20 kg/rai, due to the environment different.
Uttaradit province in 2012 the appropriate technology is 75 x 20 cm. with the use of
nitrogen fertilizer 20 kg/rai , which is different from the year 2013 , which is 70 x 20 cm. with

the use of nitrogen fertilizer 20 kg/rai, due to the environment different.
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Test and Development on Maize Production Technology in Lower Northeast Region
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Test and Development on Maize Production Technology in Groundwater Area

UNANED
nsnaasuwmalulagnisudndalnadesdnivdiunlageidedilasiu ingussasniie
NAADULALNAUINALUIATNNSHANT I INARSIFR I LN UNT I AASazNe LD 991ndUSUNUNIAn
' v ~ X o & v a v Naa =~ Yo sy '
AldTeiuty ndudesdentdinalulagnianuwangay eldsunansuwnunduaseviiens
amu Adumsiduarsuiy SunedIsnug Jaminaiaviny senial 2554-2556 $1UsEEEa 3
Y 1NERINIEITIUNTNAFBUIIUIU 10 518 Usenaume 2 N55135 1awn I5nunsns sodiumie

1+

Joiallgns 15-15-15 dns1 15-20 Alansu/ls Tddensidnwiu 3 a3y asawsn ladegnsls-15-15/16-

9 Y

-V
v a

20-0 wawffullogids (1:2 ) 8msn 50 Alandu /3 dleeny 15 Yu afeil 2 uavadeil 3 Tdlgnsts-
15-15 9139 16-20-0 Saufugi3e (2:3) w51 80 Alansu/ls Woeny 30 Ju 60 Fu FBUFUUTI A
Auuzthweansiinnisineas Auiiinnanduniasiaiingt 5.5 wituyurndne 100 Alanfusiols
sosfiuseyaladaia Sam 500 Alansu/ls Agnudsdrilnadae tedanw PGPR 1 Tadeiadl muen
Ansesinu widld 2 afs edusnldedadienny 10 T daufindelddlodnlnmeny 30 Ju U 2554-
2555 nagouluiuduasadssn 3 U w.a. 2556 nagauiugaisia 979 dasuudaiug 3 Alansu/ls
namsvageuNUTmanaRT TN R fdluitusuusuesifinunans Tiuandrsegnadaay ud
Fununmswdedninaidssdnindeluitinunsnsifununisudnmnnit funumssdatiinades
dndadeluisusuuss Tl wa. 2550 wagd wa. 2556 Slawviidu 59 wag 350 vIn/ls awdy us
Tul w2555 fununiswdndrilnadssdn indeluisusulss ndulidgeand fununisndadraing
Aosdnfiadeluitinunans 1uau 126 vw/ld Tl wa. 2554 F3USuUS IESuRaRoULNY Wity
3,684 U/13 1NN HaREULNUTIEINASINYATNS AaAiaiy 3,514 vn/ls Tl wA. 255533
inwnsns IisunanauwnL Windu 2,220 vin/ls 1nndt maneuumuiléanndsusulss Afldwvindu
2,137 v/lsT w.a. 2556 Wuldlumaieadudu Tn.a. 2554 F5USudge lesunanauwnu wiriu
6,427 v /15 11NN maRBULUTILE NN TINEASAS TiTlAindy 5,667 u/ls  ShsnduTelase

N1589%U (BCR) U w.A. 2554 FaLnwnIns wagdsuiulse dandnsdiuselasienisamu luuansg



130

a

i1 1.6 Beaglusgauiunans waluln.e. 2555 F8inwnsns dA1 BCR @y Wiy 1.6 gendn
A1 BCR 35USUUTe winu 1.5 Feegluseausn 1wl w.m.2556 35Usuugendu fid1 BCR wade aglu

SeAUE Wiy 2.23 39 gandnA1 BCR T8nunsns egluszauUiunaadailen wiiu 1.9

Abstract

Testing and development on technology of corn production in groundwater area was
conducted in Sri-Ratana district, Srisakat province in December 2010-May 2013. The objective
of this testing was to improve corn production technology. There were 2 methods i.e. farmer
method and DOA-method, farmer method was application of chemical fertilizer grade 15-15-
15 + 46-0-0 (1:2 ratio) at rate 50 kg/rai at 15 day after has grown and 15-15-15 + 46-0-0 (2:3
ratio) at rate 80 kg/rai at 30 day and 60 day. DOA-method was application of chicken manure
pellets rate 300 kg/rai combined with chemical fertilizer grade 46-0-0, 18-46-0, 0-0-60 at rate
N-P,05-K,0O as 16-7-10 kg/rai. In 2010 and 2013 results showed that DOA method gave net
return 3,684 bath/rai and 6,427 bath/rai respectively higher than that of farmer method
3,514 bath/rai and 5,667 bath/rai respectively. In 2013, DOA-method gave benefit cost ratio

valued of 2.23 which was higher than that of farmer method 1.9.
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Testing on Corn Production Technology for Growing after Rice in Yasothorn Province
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Abstract
Testing on corn production technology for growing after rice in Yasothorn province
was conducted in order to search the appropriate production technologies in the areas, and
had been accepted by the farmers. It was carried out in 2011-2013 in 5 farmers’ fields of

Bungkha sub-district, Learng Noktha district. There were 2 treatments; i.e. recommended
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method of Department of Agriculture (DOA) and farmer method. The results revealed that
DOA recommended method gave the average grain yield at 1,235.6 kg/rai, whereas the
farmer method gave only 1,009.5 kg/rai. On the other hand, farmer method cave a higher
production cost (5,115 baht/rai) than recommended method (4,685 baht/rai). These led to
recommended method obtained 4,986 baht/rai of net benefit, which was greater than
farmer method (2,803 baht/rai). According to the farmer’s acceptance, it was suggested that
they were satisfied by the DOA recommended method. However, they were faced on the
lacking of corn seeds in the areas, and the hardness of fertilizer mixing procedure as referred

to soil analysis.
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Abstract

Experiments optimal nutrient management for drought tolerance hybrid maize,
Nakhon Sawan 3, in soil series at Nakhon Sawan Province was carried out at Nakhon Sawan
Field Crops Research Center. The maize was ptanted in 3 soil series, Lop Buri, Smatat and
Takhli. The experiments were Randomize Complete Block design with 4 replications, six
treatments consistied of: 1) fertilizer control 2) N-P,05-K,O (fertilizer application according to
soil analysis) 3) reduction of fertilizer 0.5N-0.5P,05-0.5K,0 (fertilizer application according to
soil analysis) 4) fertilizer 1.5N-1.5P,05-1.5K,0 (fertilizer application according to soil analysis)
5) fertilizer as recommended by the Department of Agriculture 6) fertilizer by farmers.
Results in 2011-2015 in Smatat soil series showed that fertilizer 1.5N-1.5P,05-1.5K,0 level 15-
15-15 kg/rai of N-P,05-K,O gave the highest average yield (981 kg/rai). The fertilizer at 0.5 N-
0.5 P,05-0.5 K,O (regarding recommeudat rate of soil analysis) at 5-5-5 kg /rai of N-P,0s-K,O
gave highest yield and economic for the investment. In Lop Buri soil series reduction of
fertilizer to 0.5 N-0.5 P,05-0.5 K,O at 5-5-2.5 kg/rai (regarding recommeudat rate of soil
analysis) of N-P,Os-K,O gave highest yield 986 kg/rai, and provided a high econamic retumn.
Takhli soil series the chemical fertilizer applied by the farmers at 15.5-5-0 kg/rai of N-P,Os-
K,O gave highest yield of 873 kg/rai, and provide high econamic return.

Keywords: nitrogen phosphorus potassium fertilizer, Smatat soils, Lop Buri soils, Takhli soils
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Testing effect on Soil Series for Drought Tolerance Hybrid Maize

at Nakhon Sawan Province
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Abstract

In 2011-2015 effect on soil series for drought tolerance hybrid maize yield at Nakhon
Sawan province was comed out at NSFCRC in 3 soil series, Smatat, Lop Buri and Takhli.
Experimental design was RCB with 4 replications treatments consisted of 6 varieties of
commercial maize hybrid and Nakhon Sawan 3. Results showed that in Smatat soil series
(with soil data of 5 year analysis) with organic matter 2.34 percent, phosphorus 12.20 mg/kg,
potassium 128.20 me/kg, pH 7.73, S6 248 hybrid gave a good response and appropriated to
the soil series yielding 1,320 keg/rai. Nakhon Sawan 3 had a good response and appropriated
to the soil a will yielding 919 keg/rai. In Lop Buri soil series (with soil data of 5 year analysis)
with organic matter 2.54 percent, phosphorus 29.20 meg/kg, potassium 140.60 mg/ksg, pH
7.indicaled S6 248 hybrid also gave high response and appropriated to the soil series yielding
1,444 kg/rai. Nakhon Sawan 3 gave a good response an appropriated to the soil yielding
1,064 kg/rai. In Takli soil (with soil data of 5 year analysis) with organic matter 1.93 percent,
phosphorus 11.80 me/kg, potassium 142.20 mg/kg, pH 7.91 showed that Pac 339 hybrid
gave a high response and was appropriate the soil yielding 1,381 keg/rai. Nakhon Sawan 3
also gave response and was appropriate the soil yielding 988 keg/rai. Nakhon Sawan 3 gave

good response and was appropriate to the Lop Buri, Smatat and Takli Soil series respectively

Keywords: hybrid maize, Smatat soils, Lop Buri soils, Takli soils
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Testing and Development System Production for Drought Tolerance Hybrid Maize

at Nakhon Sawan Province
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Abstract

Testing and development system production for drought tolerance hybrid maize at
Nakhon Sawan Province in 2011. Planting in 3 soil series is Takhi, Lop Buri and Smatat soil
series. Planting from June -Jury 2011 which is the process that farmers is drought tolerance
hybrid maize compared with the NK 48 varieties. Soil amendment by chicken manure rate
1,000 keg/rai. The results Smatat soil series found that drought tolerance hybrid maize
Nakhon Sawan 3 yield average 939 kg/rai. NK 48 varieties yield average 911 kg/rai. Lop Buri
soil series found that drought tolerance hybrid maize Nakhon Sawan 3 yield average 834
kg/rai. NK 48 varieties yield average 775 kg/rai. Takhi soil series found that drought tolerance
hybrid maize Nakhon Sawan 3 yield average 1,139 kg/rai. NK 48 varieties yield average 1,207
kg/rai. The year 2012 testing in the field at Nong Bua district Nakhon Sawan province 10 field
planting drought tolerance hybrid maize Nakhon Sawan 3 compared with farmer varieties
planting found that Nakhon Sawan 3 yield average 1,269 kg/rai compared DK 9901 varieties
yield average 1,383 kg/rai. And Nakhon Sawan 3 varieties yield average 1,229 kg/rai compared
with Fasai varieties yield average 1,356 kg/rai. The year 2013-2015 to test the farmer's field.
The Nong Bua district Nakhon Sawan province 10 farmers.Test fertilizer on the soil of the
Department of Agriculture compared to farmers of fertilizer chemical. Fertilizer on the soil of
the Department of Agriculture average yield 1,090 kg/rai. Fertilizer for farmer average yield
954 kg/rai Fertilizer on the soil of the Department of Agriculture. Yield and net income 14
percent higher than the average income 3,817 baht /rai of chemical fertilizer to farmers. Net
income for the average 3,343 baht/rai. When analysis the proportion of investment income
(Benefit Cost Ratio, BCR) method of fertilizer based on soil analysis of the Department of
Agriculture. And methods of fertilizer to farmers at low risk area which the BCR was 2.03 and
2.00. The year 2014 fertilizer according to soil analysis of the Department of Agriculture
average yield 1,037 keg/rai. Fertilizer for farmers average yield 955 keg/rai. Fertilizer on the soil

of the Department of Agriculture. Yield above 8 percent and net income by the average
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4,881 baht/rai. Fertilizer to farmers earning an average net 5173 baht/rai higher than
chemical fertilizer on the soil of the Department of Agriculture 7 percent analysis revenue
on investment (Benefit Cost Ratio, BCR) found fertilizer on the soil of the Department of
Agriculture and fertilizer to farmers. There is little risk of similar value, which BCR is 2.47 and
2.80. The year 2015 fertilizer according to soil analysis of the Department of Agriculture
average yield 830 kg/rai , higher than 18 percent and net income by an average of 5 percent
higher than 3,176 baht/rai. Fertilizer for farmers average yield 704 kg/rai. Net average earning
3,021 baht /rai analysis revenue on investment (Benefit Cost Ratio, BCR) found that the
fertilizer by farmers. A less risky way of fertilizer on the soil of the Department of Agriculture

which the BCR was 2.14 and 1.92 which was most maximize beneficial investment.
Keywords: fertilizer, chicken manure, nutrient management
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