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15U UAUNULAIVDIT1 INALALIE NI LAs AN BAIZNI9ET 5 Ne1n1e 1a
AN122VIAUN
Screening Maize Drought Tolerance Using Physiological Traits Under

Water Stress

Vil unsnas” gwmid newma® U3yeyr nasauand”

Thadsanee Budthong? Suriphat Thaitad? Parinya Karnsomjet"

ABSTRACT

Climate change now presents substantial challenges to major crop production.
Improvement of maize drought tolerance has always been a significant objective for
maize breeding programs. The objective of the experiment was to study physiological
traits related to drought tolerance and utilize them as selection criteria for drought-
tolerant genotypes. The 55 maize inbred lines and hybrids were evaluated in a
randomized complete block design with four replications under two conditions: well-
watered (WW) and water stress (WS) at the flowering stage in the dry season during
2016-2021 at the Nakhon Sawan Field Crops Research Center. Each plot consisted of
four rows, every five meters in length, with a row spacing of 75 cm. and 20 cm. between
plants. Aside from yield and yield components, some agronomic and physiological traits
were measured. The result showed that Neid62013, Nei532005, Nei542001, Nei542012,
Nei542017, NSX151008, NSX151034, NSX112017, NSX112026, NSX152005, NSX152020,
NSX152067, and NSX152096 performed well in high yield and drought tolerance based
on yield potential in both WW and WS conditions. While Neid62013, Nei532005,
Nei542001, Nei542012, and Nei582009 NSX151001 NSX151005 NSX151008 NSX151034
NSX102005 NSX112026 NSX152067 NSX152070 NSX152095, and NSX152096 were
identified as drought tolerant lines/hybrids based on their photosynthetic activity at
the highest photosynthetically active radiation under WS. The integrated selection
criterion was highly correlated with grain yield under both the WW and WS. Yield loss
percentage, drought index, physiological traits such as photosynthetic and transpiration
rate, leaf vapor pressure deficit, leaf temperature, and stomatal conductance should
be considered and used to identify superior maize lines/hybrids for stress
environments.
Keywords: maize, physiological traits, photosynthetic rate, drought tolerance, drought

index, water stress
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mMswasuuasanwnfionainliAnemavinmeeganndensuaniiy s
stugininadssdndlinunudenuuiuds Jadudwanedddydmiulassmsuiulss
stustrilneulasnaen nseassiiiingUsvasdifiofinmdnunenead sineiiisite sy
arunuudaualfiduteyausznounsfinnsandadenitustrinadssdn inuds dudunis
0t 2559-2564 ouds Agusitefivliuasaissd neldanmlvidrasinaue uazanmuintily
szozoanaon ludnlnadesdrimeiusuinargnuan S1uau. 55 aeiusg/iug 1eusunis
y1ARBLUY Randomized Complete Block (RCB) 4 %1 Ugn 4 unv/udasdey szezdgn 75 x
20 WwuRms Tufindeyanandn muvuuds wazdnuurnseisivet WewSeuifleudnuus
NANARY 2 an1w U1 aneud/Augilinanangauasnuuds THu arewusu Neid62013
Nei532005 Nei542001 Nei542012 Nei542017 ‘I/T‘US:@JﬂNaM NSX151001 NSX151008
NSX151034 NSX112017 NSX112026 NSX152005 NSX152020 NSX152067 NSX152096
finnsannisdauasgiuasuaznisnovausstusoutu luanimuniilussezesnnen 12l
Arduveuasgean dlnadssdn fasfinmuadsnionnnismai wassuuanseinis
diea Uinludnlneasdadioannisgadoun nudiaioiusus Neid62013 Nei532005
Nei542001 Nei542012 waz Nei582009 ﬁ'uﬁjqﬂmau NSX151001 NSX151005 NSX151008
NSX151034 NSX102005 NSX112026 NSX152067 NSX152070 NSX152095 e NSX152096
Unnludsraliney wazdnsduaseiuas Ssdmdumeriug/Musifinumudstaenades
funanan aziunisAndonaneius/iusinlnadesdnidlinandngouasnuuds msdaidon
aneriug/ug Alinanangeia 2 aniw iamumiwmimmmﬂaimummiammawamam
suiinuuds uasdnvorrmeaisineldud Srsmnsdanseiias uasmsniet 13 usets
suneth gamnily warnsUndninly
fdndty: Trilnadesdnd a35men n1sdunsizeiuas nuuds fuilnuuds w1

Unn

widsUgndmlnadedaiiddyessumalvedninajogluniifesendetisu i
Uszaudamatuii oS eruuds -3 dad) Hlvkardnlduanudiens ez
inlugaingavestlnaferaseenseniliuandnanaunnnitfesas 50 an1azurauds
uanIInaziinanenandnual JellnansznulaensesianisiasaAvle (Ribaut et al.,1996)
Hugh and Richard (2003) l@@nwnansznuainanmswisdsiifinanelu Uszanamlunis
Sunas uasrananvosdilng wui nandnaraaiiosnnifuilulumsduassiuasanas sl
Fuieaanas wenanil siedduazame (2558) wuin Tuanmuiailusseresnlny wandad
Anuduiusiun1sdaidauinlu (stomatal conductance) aAuiduddenvesly gumgitly
azuuunsuivedly wavaskuunsiuvedly Sudnvasmaniidudmadonisduaseiuas
wazN1TaiaNananveatIlng TulasinsusulseiugnumudsuenanazAnteniuglay
finsanansandnuds dnvaznassinendudnduivdeifinnuddglunisldidudoya
Usgnaunsfinnsandaidensiug iesndnwazdinanuaninsanemenlsigs fewazann
FI5MUNTUFUIR (CMMYT,1999) FevinisfneuazUssiliudnuasaumuiaswesdilng
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v 6§ Y

1. stustnlnadesdnfmeiusuiuasiudgnaa
2. Joiadl 15-15-15 uagdeiail 46-0-0
3. aswlniuaniviivesnsTu Lavorainaes
4. \n3esiloTndnsnsdunsizsiuas Li cor 6400
wnsaiiuau
INURUNITNAABILUY Randomized Complete Block (RCB) 4 683’1 4 LasaLUas
g8 107817 5.0 s Wz 75 x 20 Wwudling anlunisiugauas U 2559-2564 w Augide
wlsupsanssd neld 2 ann Ao
1) anlviasiuese (Well Watered, WW) : Tnsmsliiuuuriunes (sprinkle)
Uszanaudunvioy 1 ade daudugnaufessesgnunveatsy
2) anwwrainluszezeenmen (Water Stress, WS) : Inan1sliiuuuviudes
(sprinkle) Uszanadunmiay 1 ass luszozusnauiessevaousonaen 2 dank dlodilned
Tupdidiad 9 Tu vhnsvegali wasdlessnaenls 2 dUani Fevhmsliivoaufsszezan
WANETSY
nsuiRguasny vuasaliasunuivivesnsdu 8ns1 200 nfu/ls wauduezan
Aas §n51 300 33/13 vignuairAudiaudu Wednlneoy 14 Tu nouusnivie 1 Fuse
vau Tadewniigns 15-15-15 sesitu §n91 40 Alansu/ls uadladeiniigns 46-0-0 §ne 20
Alan$u/l3 dledmlnneng 3 dUnsi iuifen 2 wnanans AuiiuiAes 7.80 msawns (u
AUT-Y18407)
n1sUuiindaya
Uuiintoyaann 2 unanans (Lusui-veund) laun
1) Guiindeyadnumuen1amanuns
- o1giueenluu 50% 1wy 01y Tusennendian 50% YInesEnitenyiu
gonlvuwazIueenaandan (Anthesis silking interval, ASI) seegliainslussuzounasiag
(Pollen shedding duration)
- Arwigedu eugeiln Wesidudneny mutuveasdedrlneunmfuiie:
- wawdn dvinadadnilneuufieudu 15% mheduilaniudels
2) Tuindoyansuseiliunnunuieas
- pzuuunsEuesly (leaf rolling) Azuuu 1-5 (1=luun@ 5=lunetiuadie
Tuvay)
- AzuuumsuAvesly (leaf senescence) Aziuy 1-10 (1=Tuun 10=Tuifien
rag)
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- gviinulad (drought index, DI)

HanAnvasiugluan YN Handniaden1snaaedluanmliiaiiaue
AUTINULAS - . X . _
Hardnvaaiugluanwlihaiaue HaKFnRden1snnaedtuan I

s & ¢ = a .
- wosgunnsgedenandn (yield loss)
Handnvasiugluanmlinailaue - nandavesiusluanimanain
Wosdudnsgadenandn - . X 100
nandnveiugluanwliaiaue

3) Suiindeyanisdansizsiuas Taeldiasesile Li cor 6400
- NIFUATIZAUES (photosynthetic rate)
- ANUINUBLEN (photosynthetically active radiation, PAR)
- msUalaunlu (stomatal conductance)
- LLNﬁQi%LMEﬁE’] (leaf vapor pressure deficit)
~ msmeth (transpiration rate)

NALAZATUNANITNAADY
ANBUSHANAALAZAUNULAT

$ralwadsedadaenusud Wewssufsudnuusnananiia 2 anw fo anw
Thasiauenazanmeiainluszezeannen wuin aewusilinandnguasnumunds
Iaun aneWuguy Neid62013 uaz Nei542017 Minandn 570 way 552 Alansusials Tuanm
T¥ihasane 196 way 164 Alansusels luanmviaunluszezeenaen Hiedifudnis
gopdeonandn 66 uay 70 Wesidud Avlinuudseglugig 2.74 uay 2.39 (Table 2) Nei542012
way Nei542001 liwandn 687 uaz 524 alansusiels luanmilvadaue 346 uaz 200
Alansusiels luanmvinirluszezesnaen fwesidudnisgadenandn 50 uay 62
Wosidus ayinuudreyluyia 1.68 way 1.28 (Table 5) Nei532005 uay Neisd2012 1
NaHAn 383 uay 389 Alandusiols luanlihasihiaue 184 way 148 Alandusels Tuanm
ynrluszezeannen fwesiudnsgadenandn 52 waz 62 Wosiiud Avinuwdy 1.25
wag 0.99 MUY (Table 7)

FrTnaissdadgnuay Wisuifsudnuasnandnia 2 anim wui fusiliue
HARFILATNUNIULAS LAln Wug NSX112026 wag NSX112017 lvinandn 1,139 wag 1,237
Alandusiols Tuanwliasiiaue 571 uay 473 Alandusiols Tuanmwrminluszezosnnon
fesidurinisgadenandn 50 uay 62 1Wesidus audnuuds 1.41 waz 1.07 (Table 1)
NSX152067 wag NSX152096 linaean 1,419 way 1,352 Alansusiols luaniwlsinasiiaue
1,004 waz 964 Alanfusiols luanmaiiluszezeanaen fiesidudnisaadenanan 29
waz 29 Wesigud avinuudsoyluya91.14 waz 1.15 (Table 3) NSX151001 NSX151005
NSX151008 way NSX151034 Tinandn 1,409 1,265 1,320 waz 1,322 Alaniumsls mua1au
Tuanwlihasiiaue 933 817 974 waz 867 Alansudels auddu luanmuinuluszes
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sonaen diUesidudnmsgaldonandn 34 35 26 uaz 34 WoSHUA MUY AYEnuwas 1.09
1.06 1.22 uaz 1.08 91uaInu (Table 4) NSX152067 S6248 way NSX152020 Tinanan
1324 1.121 uay 1,225 Alandusels audisu luanwliinasiaue 954 926 uay 781
Alanfusels auddy luanmeadilussezoannen fiesidudnmsgydonanin 28 17
wag 36 Wesiud muaeu fudnuuds 1.15 1.32 uay 1.02 amau (Table 6)

dnlnadesdrimeiusuiuasgnuaumarilinandngaiiluanmlvhaiiae
wazan e luszezeanivy fefidudmsgapdonananiuasddyinuudannndi 1
Fonduaneiiug/Mugnuuds donpdesiunisAinwianudeniensanisanaivesrandndiilng
densenuuddlurasszeznisadaiulnues Demead uaz Shaw (1960) nuin nandsd1ilng
Howdmianadlusvesnousanaen sonmnen warudiesnaendszanadesay 25 50 way 21
iy il dueg furiavositusuaranuuanitamsiugnisumesiinadsdnd way
wawﬁm%’n‘lwwLﬁumé’mimaﬁuﬁamammﬁﬁaaas 90 (NeSmith uag Retchie, 1992) uonani
A5 ¥apnumuudsludnlnndssdninonsiarsanadsinuuds (drought index, DI) Ao
miﬂﬁmmmﬂmamﬁmaﬁniwmL?:mﬁmiﬁﬂqﬂlfu‘%suﬁau meld 2 ann Ao an e
Tusvezoonluy Wisuiteutuanmlviainaue Tnedn DI dewinni 1 wansded1ilng
fugiudaumumuuds manssiudud of Senfosnit 1 uanaiedninaiugiuiia
NUNULAIUDUNT NIDDDULDRDENIZILAY (Fischer et al, 1983)
nsduATITRLEILazNIsAaUaLRlUTaUIU

ﬁﬂﬂﬂiﬁuﬁﬂ‘ﬁaﬂﬂaﬂﬁﬁﬂLﬂi’]zﬁLLENLLa8ﬂ1iG]EJUﬁUENIUiEJU’?U?J@Q%’]’JIW@Lgﬂﬂ
&0 Tneldiedosile Li cor 6400 Busaustagiag 6.00-18.00 u. (insthufindogayndalus)
Tneduindeegsivinunarsluveslumiefinluil 4-6 $1uru 2 du/uvasdes Taewdenlud
Lasuansanfuguuuiily wagluaslasunawnnetgafuiiogieios 30 il dewrnns
o[2 ﬂ’uﬁn%@;&@lmwsaammaaﬁaﬁTuam‘wmiﬁumﬁéﬂuizazaaﬂim WU ATV LA
ogflutaa 0-1,835 pmol m?s ! gamgiiluusssinaeglurag 21.3-46.1 °C et mlnaides
Fiulasuuas ot 6.00 u. InlnadedniasBudunmsmeth nszuunsdunseiuad
SuTuge hnismetnazdes q dWntunumudireaiiiiuty mudureuasas
Widumugaanan Wedananusyanas 11.00-13.00 u. Huthefienudivesuasgegn gumnd
Tuussneuarlugagaiuiu davidnlnadesdniaedsnmnismethgagn Uinluasduln
ioanmsanetn Smlnadesdniasuansennisuniinieidion nszuaumsdaasisiuaasy
anas AUNTERmMgANIIYNL Frsiigaduresuaaziiuanag danalidnsimsaieti
anas Unnluiimedaluneunansiuiiesanmsuatezsudesnads antunnudive wes
sz uanasautdu 0 pmol m?s! Tugaaa1ussuias 18.00 W. 91NNITRAITUIAINIS
Fupsziuas Anstadatanly ussiessmetiil waznsaieth 929980 11.00-13.00 w.
Tuannuainluszezoonaen wuin

T lnad vednfanewusud areusifansduassiuasgaga Idun
Neid62013 3@ 17.4 umol CO, m?s! sa9a9u7A8 Neid02011 Nei542017 Neid52007-1 Tak
Fa 2 Neid52009 Neid52026 Neid52006 Tak Fa 1 waz Tak Fa 3 (Figure 5) ﬁ?ﬂﬁuﬁ: Neid62013
Unludsaadnog vasfimeiusiulanun (Figure 6) meftuiiifirusisssmenivadlusgn
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la'un TakFal A1 3.40 kPa 5098911A 8 Neid62013 Tak Fa 2 Tak Fa 3 Neid02011
Neid52006 Neid52009 Nei542017 Neid52007-1 waz Neid52026 (Figure 7) @anewug i iian
n13A1ugean Tdun Neid62013 fA1 3.89 mmol H,0 m? s 589a311@8 Neid02011
Neid52009 Nei542017 Neid52007-1 Tak Fa 2 Tak Fa 1 Tak Fa 3 Neid52026 uag Neid52006
(Figure 8) anefusislennisdaneinasgsan len Nei542012 fidn 22.59 umol CO, m? s
! 599891178 Nei582009 Nei542001 Nei582019 waz Nei582011 (Figure 17) maﬁuﬁ:ﬁmﬂ
Tudanadneg liun Nei542012 Nei5d2001 wag Nei582009 (Figure 18) anewugifiAusafa
semsinvaslusian Idun Neisd2012 S 2.56 kPa 509a931A8 Nei542001 Nei582009
Nei582019 waw Nei582011 (Figure 19) anewiugiifidnnisanetiigean léur Neisd2012 fien
3.17 mmol H,O m? s 99a911A 8 Nei542001 Nei582009 Nei582011 way Nei582019
(Figure 20) maﬁuﬁjﬁﬁmmié’ami’]3ﬁLLmqqqm lAuA Nei532005 &A1 5.98 umol CO, m? s
! 599891170 Nei532027 Neid92024 Nei542012 uaz Neid52026 (Figure 25) Nnanewuguin
TuFudn shlsidnsdansginanios (Figure 26) aewusdausisssmeiadusiign
oA Nei542012 difn 3.87 kPa 504033178 Nei532027 Nei532005 Neid92024 uay Neid52026
(Figure 27) anewugifA1n13aetngean Tdun Nei532005 61 2.51 mmol H0 m? s’
3898931A0 Nei532027 Nei542012 Neid92024 uay Neid52026 (Figure 28)
Flnadssdafgnuay drefimnudivouasgegn fusfifidnisdanmesiuas
g9an b NSX112026 @1 25.3 umol CO, m? s™ 589a931A8 NS3 NSX102005 NSX112012
NSX102016 NSX102021 NSX112011 NSX112013 NSX112017 wag NSX102022 (Figure 1)
siugAunludsnadneg Téua NSX112026 NS3 wag NSX102005 (Figure 2) Wusiaussi
suimemasluian ldLA NSX102005 61 4.45 kPa ssasunfo NSX112017 NSX102022
NSX112013 NSX112011 NSX112012 NSX102021 NS3 NSX102016 uag NSX112026 (Figure
3) WugidAIn1sAengege THuA NSX112026 fien 1085 mmol H,0 m? s so9aede
NS3 NSX112012 NSX102005 NSX112013 NSX102016 NSX102021 NSX112011 NSX112017
way NSX102022 (Figure 4) ﬁua‘:ﬁﬁﬁhmié’qmeﬁu,mgjqqm 1aun NSX152070 fian 32.9
pmol CO, m? s s99a31AB NSX152095 NSX152096 NSX152097 tag NSX152067 (Figure
9) ftusinludanadiaeg lén NSX152070 NSX152095 uag NSX152096 (Figure 10) W
fAuseiaszmetnvedluman Tdun NSX152095 fid1 3.33 kPa so9a9unAe NSX152070
NSX152096 NSX152067 wag NSX152097 (Figure 11) stusfidia1n1saiaugean Iaun
NSX152095 1A 6.73 mmol H,0 m? s 589a311A8 NSX152070 NSX152096 NSX152097
uaz NSX152067 (Figure 12) WusfifiAnnisdauaszsinasgean liun NSX151005 e 34.5
pmol CO, m? s s99asu1Ae NSX151034 NSX151008 NSX151001 tag NSX151009 (Figure
13) sugAUnludenadnog Idun NSX151001 NSX151005 NSX151008 waz NSX151034
(Figure 14) Wugfifidussfsszmenivadly sgn éun NSX151008 fir 2.67 kPa 50989417
fi9 NSX151005 NSX151034 NSX151001 wag NSX151009 (Figure 15) Wugiidiainisangwn
gean lein NSX151005 #a1 6.99 mmol H,0 m? s™ 58¢aes1Aa NSX151008 NSX151034
NSX151001 waz NSX151009 (Figure 16) WuﬁﬁﬁmmiéﬁLmﬂzﬁLLmqqqm e NSX152067
A1 36.8 pmol CO, m? s 599a9U1AD NSX152031 S6248 NSX152020 kagNSX152018

ﬂWSGS:U‘UOOU?ULla:llﬂa\)Ha‘J'IU)?}'U

amuuidewslsuazwsnaunuwdoviu Us=d10 2565



(Figure 21) yinugunludsaadang (Figure 22) Wugiidiausafassmetvoslusdiign dun
NSX152067 dA1 2.41 kPa 58989817 8 NSX152018 $6248 NSX152031 way NSX152020
(Figure 23) Wugda1n1sareuigean Idun NSX152067 a1 7.82 mmol H,O m?
5998911AD 56248 NSX152031 NSX152020 way NSX152018 (Figure 24)

nnsnaaeslul 2559-2564 MsduATIzilaILazn1snavauaslusouiu 189
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(stomatal conductance) (r=0.7740%%) st (transpiration rate) (r=0.8964**) LazA31U
WuYaIuas (photosynthetic active radiation) (r=0.3224**) ugilsianuduiudivgumngily
(leaf temperature) (r=0.1171) wazuseRssEmerveaddy (leaf vapor pressure deficit) (r= -
0.0032) Tuaueimdulszandanduius (correlation coefficient, 1) SeWiINsdUATIZALAS
ﬁué’ﬂwmzmqa%ﬁmwm%ﬂ’ﬂwmL?ﬁymé’miqﬂmam Tuanmwaiilusyezeenaon wui1 n1s
FUATIEMLE (photosynthetic rate) finuduiusnisuindu AnsUalauinlu (stomatal
conductance) (r = 0.837**) N15A1BU (transpiration rate) (r = 0.899**) g uunndlu (leaf
temperature) (r = 0.449**) Lag AI1ULTUVDILEAS (photosynthetic active radiation) (r =
0.932) usflAuduiugnisauiy ussrssumeni (leaf vapor pressure deficit) (r = -0.266™)
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Table 1 Mean grain yield (kg rai "), yield loss (%), and drought index (DI) of hybrid maize under well-
watered (WW) and water stress (WS) at NSFCRC during dry season, 2016

4 Grain yield (kg rai™) Yield loss
Pedigree DI
Ww WS Mean (%)

NSX112026 1139 571 855 50 1.41
NSX112017 1237 473 855 62 1.07
NSX102016 1186 386 786 67 0.91
NSX112011 1080 436 758 60 1.13
NSX112013 1121 390 756 65 0.97
NSX112012 1067 396 732 63 1.04
NSX102005 1123 335 729 70 0.84
NSX102022 1085 312 699 71 0.81
NSX102021 1076 251 663 7 0.65
NS3 (Check) 1038 429 734 59 1.16
Mean 1115 398 757 64 1.00
CV (%) 5.70 40.81 - - -
LSD (0.05) 109 - - - -

Table 2 Mean grain yield (kg rai”), yield loss (%), and drought index (DI) of inbred line under well-
watered (WW) and water stress (WS) at NSFCRC during dry season, 2017

Grain yield (kg rai™") Yield loss
Pedigree DI
Ww WS Mean (%)

Neid62013 570 196 383 66 2.74
Nei542017 552 164 358 70 2.38
Neid52006 626 10 318 98 0.12
Tak Fa 1 580 26 303 95 0.36
Neid52026 495 a4 269 91 0.71
Neid52009 466 25 245 95 0.42
Neid02011 455 19 237 96 0.34
Neid52007-1 423 33 228 92 0.63
Tak Fa 3 303 a4 154 99 0.10
Tak Fa 2 156 0 78 100 0.00
Mean 463 58 257 90 0.78
CV(%) 16.22 47.25 - - -
LSD(0.05) 129 a7 - - -
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Table 3 Mean grain yield (kg rai?), yield loss (,%) and drought index (DI) of late hybrid
maize under well-watered (WW) and water stress (WS) at NSFCRC during dry season,
2018

_ Grain yield (kg rai") Yield loss
Pedigree DI
WW WS Mean (%)

NSX152067 1419 1004 1212 29 1.14
NSX152096 1352 964 1158 29 1.15
NSX152070 1484 813 1149 45 0.89
NSX152097 1337 764 1050 43 0.92
NSX152095 1316 726 1021 45 0.89
Mean 1382 854 1118 38 1.00
CV(%) 8.56 18.81 - - -
LSD(0.05) ns ns - - -

Table 4 Mean grain yield (kg rai ™)), yield loss (%), and drought index (DI) of early hybrid
maize under well-watered (WW) and water stress (WS) at NSFCRC during dry season,
2018

Grain yield (kg rai™) Yield loss
Pedigree DI
WwW WS Mean (%)

NSX151001 1409 933 1171 34 1.09
NSX151008 1320 974 1147 26 1.22
NSX151034 1322 867 1095 34 1.08
NSX151005 1265 817 1041 35 1.06
NSX151009 1350 a57 904 66 0.56
Mean 1333 810 1072 39 1.00
CV(%) 6.31 15.18 - - -
LSD(0.05) ns 189 - - -

Table 5 Mean grain yield (kg rai™), yield loss (%), and drought index (DI) of inbred line
under well-watered (WW) and water stress (WS) at NSFCRC during dry season, 2019

. Grain yield (kg rai) Yield loss
Pedigree DI
WW WS Mean (%)

Nei542012 687 346 517 50 1.68
Nei542001 524 200 362 62 1.28
Nei582011 309 27 168 91 0.29
Nei582009 234 18 126 92 0.25
Nei582019 228 2 115 99 0.03
Mean 396 119 257 79 0.71
CV(%) 20.49 25.16 - - -
LSD(0.05) 125 a6 - - -
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Table 6 Mean grain yield (kg rai), yield loss (%) and drought index (DI) of hybrid maize
under well-watered (WW) and water stress (WS) at NSFCRC during dry season, 2019

‘ Grain yield (kg rai") Yield loss
Pedigree Dl
WW WS Mean (%)

NSX152067 1324 954 1139 28 1.15
56248 1121 926 1024 17 1.32
NSX152020 1225 781 1003 36 1.02
NSX152018 1254 666 960 a7 0.85
NSX152031 1227 678 952 45 0.88
Mean 1251 783 1016 35 1.04
CV(%) 8.86 11.62 - - -
LSD(0.05) ns 140 - - -

Table 7 Mean grain yield (kg rai™h), yield loss (%) and drought index (DI) of inbred line
under well-watered (WW) and water stress (WS) at NSFCRC during dry season, 2021

. Grain yield (kg rai™) Yield loss
Pedigree DI
WW WS Mean (%)

Nei532027 ar7 115 296 76 0.63
Nei532005 383 184 284 52 1.25
Nei542012 389 148 268 62 0.99
Neid92024 148 90 119 39 1.59
Neid52026 127 a9 88 62 1.00
Mean 305 117 211 58 1.09
CV(%) 25.75 58.56 - - -
LSD(0.05) 121 ns - - -
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Figure 6 Stomatal conductance (mol H;O m? s™) of

inbred lines under water stress, 2017D
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Figure 12 Transpiration rate (mmol H,O m?s™) of late

hybrid maize under water stress, 2018D
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Figure 20 Transpiration rate (mmol H,O m™s™) of
inbred lines under water stress, 2019D
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Figure 22 Stomatal conductance (mol H,O m?s™) of
hybrid maize under water stress, 2019D
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Figure 24 Transpiration rate (mmol H;0 m” s™) of
hybrid maize under water stress, 2019D

MsUszgudaniulaziunavHaviuise

anmuuldewslsuazwanounuwdveiu Us:=310 2565



20

Neid52026

Nei532027

Neid92024

Nei542012

Nei532005

15

Photosynthetic rate (umol CO, m?s™)

Time

Figure 25 Photosynthetic rate (umol CO, m?s™) of
inbred lines under water stress, 2021D

6.0
Neid52026 Neid92024 Nei532005
Nei532027 Nei542012

50
©
& %
=
v
kot
- 4.0
o
>
2
4
i /
5 30 \
Q.
©
>
e
©
()
—

2.0 /

1.0 T T T T T T T T T T T

10 11 12 13

Time

14 15 16 17 1

8

Figure 27 Leaf vapor pressure deficit (kPa) of inbred
lines under water stress, 2021D

0.30

Neid52026

Neid92024

Nei532005

Nei532027

Nei542012

0.10

Stomatal conductance (mol H,0 mZst)

0.00

\

6 7T 8 9 10 11 12 13 14 15 16 17 18

Time

Figure 26 Stomatal conductance (mol H,O m”s™) of

inbred lines under water stress, 2021D
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inbred lines under water stress, 2021D
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ABSTRACT

The objective of this study was to evaluate the Water Footprint from maize
cultivation in Petchabun and Loei provinces, by sampling the farmers from Petchabun
province amount 71 persons that consist of the farmers who planted maize in rainy
season amount 32 persons and the farmers who planted maize in dry season amount
39 persons, and sampling the farmers from Loei province only in dry season amount
42 persons. The farmers were interviewed by using an interview form on the use of
inputs, namely water used and the amount of nitrogen fertilizer used in the Gray
Water Footprint calculation. The study took place during October 2020 to September
2021. The results showed that in rainy season of Petchabun province, the average
yield was 413 kg/rai. They had Green and Gray Water Footprint equal to 311 and 0.10
m?/ton, respectively. The total Water Footprint equal to 311 m>/ton. For dry season,
they had Green, Blue and Gray Water Footprint equal to 18, 612 and 0.05 m>/ton,
respectively and the total Water Footprint equal to 630 m>/ton. For Loei province the
farmers planted maize only in dry season, they had Green, Blue and Gray Water
Footprint equal to 31, 1,001 and 0.07 m*/ton, respectively and the total Water Footprint
equal to 1,032 m*/ton.

Keywords : Petchabun Province, Loei Province, Maize, Water footprint

aotuAdeivlsuaianaunundsn nsuivnsinens @il 50 auunmaley waIne LURARINT NTUVN 10900
Field and Renewable Energy Crop Research Institute, Department of Agriculture, 50 Paholyothin Road Latyao
Chatuchak, Bangkok 10900

uiitotndiningiugaeg o1l nsdsnianens el 126 vl 4 suavingun Sunemeyauivg Smingrugsond

? Suratthani Oil Palm Research Center, Department of Agriculture, 126 Moo 4 Tha Uthae Subdistrict Kanchanadit
District Surat Thani Province

2/

ﬁ'ﬂSl.JS:UI udaniuiaznnavHaviuiag

anmuuldewslsuazwanounuwdveiu Us:=31d 2565



unAnge

msfnmiiiiinguszasd ilefnunuiinanameswnniuduesnmstgndnlnadsednd
Tudawiamssysal wasdaviaae Tnsduduntvalinuasnagfugndninaidsedniludimia
WYYl 91U 71 578 LL‘UIQLﬁum‘wmﬂiﬁUQﬂsﬁ’l’ﬂWﬂLgﬂﬂﬁmﬂuqq]ﬂlu 143U 32 518 Uag
inwmansfivgndalnaidsadnlugauds $1uau 39 18 uarduntvalinumsnsdamiag
$1uau 42 518 neldgadmuieniunslsi uazmsldiadoniasda 1 Uuunslile
lulnsiau wievanldlunsduiamanemesanduddnn nisAnwviadaiiind useming
Founanau 2563 adioudueneu 2564 wuin inwasnsaniamusysaiugndrilnadesdad
Tugestu Ienananiade 413 Alansudels TAnewoswemiuddider wazdin wiidu 311 uas
0.10 gnunAfimssiesy audiy ldfidnewme ity warddnemefanduds
Wity 311 gnuiarlumssiedy waglunquésldnananads 615 Alansudols fidnewnes
WoNSUAFLTE? Sy uagdn Wiy 18, 612 uaz0.05 gNUIANIATHOMY AIUAWU hazd
ATAWMBTHANTUATIN WU 630 gnuiAnuasiasy dwmsuinuasnsdarinaeugnd1alne
Geadnilamglugguds linandnads 601 Alansusiols dAmeowosnaniuddide Aunku
wagdln Wiy 31, 1,001 kag 0.07 gnUIANUATHOAY AUAIRY WazliAamasHanTum
53 whiiu 1,032 gnureiiunseesiu

o

Aedfey: Talnadesdnd, Sardamusysal, Jminag, JoimesHanTus

unidn

a v H | I - S Y S =

Aalanusgneuniein 3 Tu 4 diu wialudiauesay 97.5 uavidniesay 2.5 B9
undndrulngjeyluglvesiiudefesas 70 uaveglugUreunaifesaz 30 wavuinidu

v % T egva a " a4 o v P & d & T a a 15 o

vauvatdevay 99 Wulhladu Hidaigeegar 1 windu Mdwhieuluwiii daaes

| ’oj a a ! v ‘:QIJ o 4 J a a % A ¥
WazUVaaRIAuA1eY (35135, 2559) ndeyailvinlrismsiuinlanveasidusinaunanly
ag1iann delusddndunvzdeddninensulnivszdvsnmasan

JOLRDINANTUA (water footprint) ¥3eseewintn Ao MFInUSIUNMSTTUIMINImSS
wagn1eeeuluviiglggunu SudsnszuunsHaallaunseieduadsdsdieguilan lned
FoquszasAiiielvignanuas m‘U{Lﬂ@m'iwmﬂimmumimiﬂuﬂiymumwNf] Wiouan
Indrilnlinsznindsnmaivominginsind siuiuasaueauinniy nsfneniewnes
Wansudazuanirsasdenaniuiiuarsreznafiianisldthedwinau waganunsni
USinaunsldunlaaundseidiunansgnuiifinainnswdndunuazuinissindanmsinigugn
& A DY) Ty yva v o P Y Y % a ¢ =
wyndinean1stininginsuladnete welinisdnnisninensuninysylesduasi
Usgdngnmasan il latedyminmsviauaaud wastanigniailang iy weiilug
nsun bty euleaiunseuIunIHEAFUAILATUTNNT TAIUNINITINIZUg NN YT 9T UY
Toyarawmesinnsudngnaedisliinunsns wazinauleuisvesusenaaunsadnaulale
msnzlgnivyeiialaivelviaenndesiulunaninilluwdasvun Faazvilinisndndum
NYAIIUTEANSAIMNINGTY wenaNTl NsAIaIBmasHANIUA deaunsainunldreses
31ANSIAUS NIAUENINLINA BN (ecological services) VasAUALARZINA WazauNTalY
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Hudvidanudsiu (sustainability indicator) waztheluilnansevinfenuddaues
msliilunssdeauduasuinmsnufmsugnitvusiassiadniae

Tul 2563 Ussmelnefifiuiivgninlnadsdnivssun 7 dls Smfamysysal
dudmiaddfuivgndninadssdaiunian fduivgndninadesdnt 84a,735 13
sesaanldun Sminuasredn dfufivgndninadesdnt 716,000 19 uazdawiaas 1u
Ffaidfufivgninlnadssdaiundusuiud 5 vessnnalne Siuiivgndninades
dn 469,167 13 (@ nauesughanisinuns, 2564)

a i3

= 2 s =) 4 9:; £ d’j v ¢ v (Y
nsEnwUTinanawesraniuinsesesini1vean sugniilnaiessdnd ludmin
wysysal wazdaninaeluasal Jadaudrdgyilismsuisinanemesianiudivie
seuwnuvesnsUgniilnadesdn Feasilianunsatlyusuldusenaunisuimsdanis

Wnldlunisugnininadesdnlvdussavsanuagliussleviaansialy

aunsaluazdsnIg

- gunsal

THuwuuduntwal (interviewing) MU WALNYATNT
- /M9

Tfununisguiisgrswuulderderiiuiiasidu (Non Probability Sampling) uazld
BnsidendiegelagldIansaaiad (Purposive or Judgmental Selection) (AugUsziiiung,
2556) lufiianedadeninunsnsgugninlnadedfluiuiisminmesysal uasdminuae
- MR

1. dudunwainunansdgndniinadesdnd Tudmiamysysal 1Wud inwnsnssune
Soanysysal uardnnevuedld 321 71 18 windununansitugninnlnaidiosdn lugesu
32 579 waglugauas 39 18 uwagludminae ldun inwnsnsdunailienas wazdneides
AU 7311 42 578 Faudunuasnsiivgninilnaiesdn luggudsimun

2. Funwalinwnsnslagldyadiniunslitadoniman dnlnadesdnd 1un Vo
nslielulnsiouvesnynins wWietanldlunisfuumanemesanduddim

3. meAUsIansidiivesits (crop evapotranspiration, ET) @sazmu3anainisld
iasiirlasordedoyagfionieaniedondnogremisimamn Uimanislidesiiegieds
(reference crop evapotranspriration, ETo) laguuigiavesdayaniiennialinssiuyienis
W3nAulvFeoefinietisnarfaniluld

3.1 doyadugionia léud anismessmen wasdoyauimasuaisly
uiazdUnifinunsnsUgndinaidesdng Tnslddeyandslurasssering 30 9 (@ na.
2533 - 2563) AlFnanilgadosineluiiufidnu Téun Smiamesysal wasdmiaas
3.2 Jeyaduiio Tdun 9se1nnaduln wardulseAvsnsldimosi

4. MArduszAnidie (crop coefficient, ko) vasdnlnaudesdnd (nguidonislde
Fauseny, uud.)

5. AnavnAUinanemesreduiuieseniiiilumsgninnadesdnd

FﬂSUS:tﬁ udaniuiaznnavHaviuiag
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6. M3finwiaTiagiansandameiiansundimnfiaanusununslidelulasiay
wiu ldlaRasandSinaeeuias arsidadyivy viseansdus ldasluluiuiwizugn
N13ANIBLMBTHANTUAYIBTEEWINUN TRl (Hoekstra, A. Y. et al. 2011)

[

1) MIAMUINHATINVBNIDNBSHANTUA YiSOHATINVRITOEWINN H5eazden fall

WFtotal = WFgreen + WFblue + WFgray

i Wrtotal = HATINYDNIBMDTANTUA (@nuIARiunIABdv)
WFgreen = JmainnsudAdded (@nuiAniunssadiu)
WFblue = Jawmesrlamiuidthiiu @nuiaiumseedu)
WFgray = FMDTNANTUAALI (@nUIAnlanTHDRL)

2) towesianiuiAden wariewmeianiuddihdu dunainauns fil
WFgreen = CWUgreen/Y
WFblue = CWUblue/Y

ie  Wrgreen = JemasnnsuAdded (@nuiAnunssadiu)
WFblue = Jewmesrladudifihiu @nuiadamssesiu)
CWUgreen = Umnaniwhiludiufionzugn @nunariamseals)
CWUblue - UBinahwauseyuiifiviosnts @nuiadiunssels)

Y = HAKANVRIIY (Fusals)

3) AIUINIUNSIgUNU9INYE1983 (ETo) Tne38 E-pan %39 Pan Method (dqu
nslunraU sz, 2554)

NANNT
ETo = Kp x Epan
- a v 5 A Y A a a | W
W  ETo = YSunamsltihvesiivensds @afiunsdeiu)
Ko = adudszdnivesensinnisseive Geluegiuanuuzn1sinc

(AadvdmsuUsznalnewinfu 0.85)
Fpan = Ansssmeveniisldang1einnnsssme wuu Class A pan
(Hagung)
4) Usinannstdvesits (ET)
MsAwamUSINanTsIdiesity AMulneneELT LS SY I duUsE AN S
funansfunaUsnansidiveiivends dwaunns

ETc = Kcx ETo
Wo  ETc = YSunaunistdunvesiis Gadiunssodv)
Kc = AduUsEANINY
ETo = YSunaunslaunuesiiaoni19de (Hadwunssod)

msUs:qunomuua:una\mamujw

20

amiuidewslsuazwsnounuwdvoiu Us=910 2565



5) muaUTunarulgng (Precipitation Effective; Peff)

I%qui USDA Soil Conservation Service :

Peffronth = { Proonth * (125 - 0.2 * P)/125  1aefl N1 (Pront) < 250 Hadiuns
0.1 * Proonth +125 1087 Proontn > 250 fadiuns

nsEn¥IATIHazAuUSLIAUHWTEN 1S Us 184U Li19991nNwU9Y9n1S
Wseiulnvestnlnadesdm iy 14 e

6) townpsuanTuiAYN Ussiliuandnanislidendluiiufineugn (AR) &
mirenfu Alanfudeld fudnduvesnsvednsloasguiiin (00) madonasnsarzeand
gousuldtuArAImId It swaansifegiAnlusssumd (Cmax - Cnat) ud2Famsdae
nandnseiuiiingUgn fwuali o Wity fesag10 vesdnsinsldelulasiou A1 Cmax
winfu 5 fladnfusiodng F9819899 MRy IvBINTIAILANNATY wazA1 Cnat WiAugue

WFgray = [(Q x AR) / (Cmax - Cnat)l/ Y

o o = é’mauﬂﬁ%é’wﬂaaqgﬂmﬁw
AR = Shsnslideniluiufineugn [lansusels)
Cmax = mnududuvesiaasgeandivensuld (Rlandusegnuiadiung)
Crat = anududurssuaasluwmani Rlanfudegnuirrians)
HaRAnTY (Fusiols)

<
1l

HauazdanTalnan1sinen

MNHAMIANE MU 2eweanduiTiuedsvoinisugninlnadssdafludantn
waysel Tugguésdsldanmasunnanmomosianiud@iter &ty uagdn dewity
630 gnurrAfunsafunandn deid1fosniiAnemesanIudsINEABaINNSANYIVEA
5803 (2558) Fswuinilawiniy 826.56 gnunAdlunsefunanEdn uaziiantosnitdioimes
wansudsasadsesilan Wy 1,222 gnuiadiusssesiunandn (Mekonnen, M. M. et al.
2014)

dmvAnemesiansuiuedsvesUsunalned sinulae Andunuazans
(2556) 14 SAWYNTY 1,132 anuiAfluassedunanas lnewiaduanewmesnansuddiden
Wiy 894 gnurAnlunsAefuNANEn ABnaTNANTUARIMYINGY 237 gnuiAniunssany
wandn Lifimsdunemeame aniuidiiiudosnniiuiiugniminadeadnidnilajog
uenumralsEn1y uawidlewFeuiisuanemeswandudimualdannsinuadaily
Fan¥amasysalluggru Sshifimadumdnemesranduddiiiududoniu nud de
wosHn Wiudvesiminmasysafluggruindu 311 gnuiadunssodunandn Jeilr1iios
nIMsAnyvesIngUniazane
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é{’m%’uﬁnama%wjmw%uﬁﬁLmﬁié’mﬂmiﬁﬂwm%ﬂ“’yﬁm 0.05 - 0.10 gAUIANLIATHD
funanan FalarlndlAssunsfnuvesisdns (2558) Teildeimesn anFuddin wiriu
1.06 QﬂmﬂﬁmsﬁiaéfuwawémLLazﬁmﬁawﬁwﬁLﬁaw%smmaunummaaﬁuawizmﬂwEJLLas
Aadsvaslan ediainiu 237 uay 194 gnuradumsdefunandn nugidu msAnwias
dfamowmesrmniuddime ioswndimasuanaemesanduddmildanuiuuns
Taelulpsiauviniy Wildmuadiumensuas asfdnteiie uazaisdug Aldadluly
fufnzugn Fehlidnemesraniudfindlddiddouted uardnarilifanowmes
vam3udisanadeludnde

Janinnysysal gasu dlowSeuifsuusnasuldnisindssedunv Tuseu 30

ﬂ‘UﬂW"I’]’]ll(ﬂE]Qﬂ'ﬁﬂ’]‘ljﬁﬂi”i/]’]u‘iﬂﬂﬂ’]’iﬂaﬂGU’]']IW@Lﬁ EJ\‘i?ﬁG’l'J“U'PNLﬂ@@]iﬂiﬁ]ﬂﬁ’JﬂL‘Weﬁi‘Uim

EN

mﬂqﬂm’ﬂwmLamamﬂummumaummau faAauNINgIAN WU WINNEAINSLAouTu
Ugndnlnadesdnioanludnussana 2 Ui vsedgndnilnadesdnivssununaiaiou
WyeY 98vinlinsanuEentUsuaeuldnsuInIe kasiiananudesnisunvaUsEnIuanad
o & | a o = o & ' Y oA
Jadutrnanimunzanlunisugnialnadesdniuinnilgniuiouuyiey

gauas nwRINTUantIlnadesd@miineusunay Aufeuiuiay ulusunaruldnis
o8 1NeRINTITNTudosldu1vausemiui Uiy Ferilinisugndnlnadesdnd
P a a = v % v = o ¢ ¢ ' oA d'
fiuszAnSanasan Junuasnsiidrdilnaidesdnd 12 - 897 gnuiAiiunssials ieiwde
266 gnuiaiiunsnals (Figure 10) FefiA1deenitvsuiunislduivestnilnadesdnily
v U o“:l' a0 1 [} 3 1 1
Jandamysysalnlililaensuvausemu Ay 572 gnuieniunsesls (nsuvauseny,
1UY.)

Jandaias gawae inunsnsandlnadesdndineusuiiay funeuiuiny @
Usunaeluldnisues nwasnsaedndudesliuivalseyuniuLiy 93y linisugninilng
‘Ng’ U & al a a v ’Oj vV ‘éj U I3 4 1 1
Wesdniduseansningean nwasnslnidnlnadesdnd 125 - 1,236 gnuiAiiunssials
v3Blady 444 gnuiAfiunsaels (Figure 10) BadanlnalfgatuaiuSunanislduivestnalne
dy LY 6t U U r-:l' = 1 [} 3 1 ]
WWesdndludmdaaen lilagnsuyalseniu danvidu 506 gnuiaiiunsaols
(hsurausenu, uUd.)

ayUnan1sAne
doyansuandlnadedo
Fufaumasysal qadu Iddunivalinumsnsugndinadssdafluiuil damia
wsysallunguuy saudidounmiou fufeunsngiau $1uau 32 919 Usenoudieinuning

gunailipunysysal 9WIu 1 918 wagdinevuedld 31uIU 31 518 WU LnYaInsinud
Ugninlwadesdniinde 32.81 15 dwlvgiuandnlnadesdndsiug 0 888 uagNK 6253 14
winugwaednsn 3.65 Alansunels TdUelunsiau 51.85 Alansudodunandn lananan
dl al U 1 1
iy 413 Alansusals
gauas lndunivalinunsnsguandilnadesdnilunundminmysysal Tugguas
AaAlABUTUINAN DuRouiluIAg 91U 39 18 UTENaUmIginuynINIe LN oo nysysal
71U 20 578 wagdnenuadli 31U 19 518 WU neesnsinunlgndalnadesdnl
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i 8.60 13 dnlvigilgnininadesdniiug uudie 339 lHudaiusindedn 4.2 Alanu
sols 1elunsiau 55.00 Alansudesdunanan uazldnandniade 615 Alan3usiols

fav¥aine nouds Iddunwalinumsnsgnininadesdafianslugguismiodnalna
Aesdivdaun $1uau 42 18 Usgneudieinunanssuneiiionas $1uau 19 918 uazsnno
s $1uu 23 918 WUt nwesnsduiigndinadssdniinde 5.75 15 dauwlvgugn
Irilwadesdniiug 47 535 MHwdaiusiodedan 3.03 Alansudels T slulnsiau 26.96
Alansudels uazldnandniade 601 Alansusiols

Toyageluuine
MsAEsTIET Ay Ui Wy
Yoyagaioninenadosedunii 30 T daudl 2533 - 2563 uansdoyaianiy 14 dai
Tugasinunsnsaulnguandninadesdlusoiamysysaiogiu nouds uasdminaeng
WEs WU nseesemenasiien 4.75, 4.09 uay 3.30 fadwasseTu Audu (Figure 1)
warfiUSunashuadewindu 5.07, 0.45 uaz 0.73 fadwnssetu AUy (Figure 2)
Usmauldns audesnisin wazanudesnisiivaUsemuluniskandaalng
e

4

FJandonysysal garu inwasnsugndlnadesdaipeuuwisy fufounsngiag

Y

a1

fUsunaluldnisiededan 5.02 dadwesrediu dUsuauduldnisdesiandaivin 1 dan
1.77 fiafwnsioTu wazlivSunaruldnisuiniiandunvin 7 ddn 8.72 Tadiunsseiu Ay
v 9; d‘ a a a 1 Ly = £ ’clo v r-:l' Y n‘t:l' a0
ADINITUILRAYUAT 4.62 UAALUNTHNBDIU mmmmmmimuawqmﬂmw‘m 1 uA1 2.75
fafunssodu wazlaudedn1siunigaduavin 8 dan 6.13 Tadunssoiy IAy
AaNsuIvaUsEUREEWIAU 0.34 Tafunssiedu uwasianudeinisuivausenuanian
Tuda9in 5 dan 1.08 HadunssoTu (Figure 3)

fauas ineasnsantnlnadesdaiviousuiny duneuiuiay Ysuiaruldnig
wavildn 0.45 Tadwnsneiu USunasluldnsdesngnduaivi 3 A1 0.00 Tadunssedu
wazUSunaeluldmsuiniiandunivin 14 Te1 1.04 Tadwnseeiy Amudenisiiadedien
4.02 fadlunssiaiy Tanudenisuidesanduavi 1 A1 1.93 fadwnsdedu wasiaiy
b4 96’ .«.:4' U a“:ll a0 a a 1 'Y} ¥ ’c{ -'-NI a0
ARINTUNNINTARFUAIMN 9 dA1 5.43 Tadiunsnaeiu AufeIn1suIgaUsenIueaeiia)
3.57 fladwnssiedu wazANufeInIsUIvauTEuIINgaluduavii 8 A1 5.00 Jadwns
07U (Figure 4)

) ) v P X YR ) P ~ P |

Jandaae fouas inunsnsUandnlnadesdniviousunay fudeuiuiay daduyis
gakdunynInsdlimsiihvausenuiiudy Fedsunasluldnisiedeian 0.65 Tadunsee
Tu Usunauulenis dUamin 3 denteeiian 0.00 Tadwaseiu wazUSuasuldnisduanv

=

1 13 fAuniga 1.96 dadunssodu anudein1survesdnlnafesdndiadeiien 3.24

a a J

fadwnssotu audean1siduavii 1 dedesiign 1.52 Tafunsreiu uazAuABIN1g

o¥

o

UNFUAIT 10 Heuniga 4.45 Tadunsnedu Anudesn1suivalseniuadelen 2.58

fadwnsdaiy audiy T1lnaldesdnilainuneinisuivausenunday wazay
ABaNSUIAUTEUEUAYT 10 dA1uniian 3.87 dadwnsdedu (Figure 5)
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nanAnuazowmeanTusTaInisUgnirilnaissde

Senounusysal gasu Ténandatrilnadosdnt o5 - 967 Alansusiols Lade 413
Alansusiels Kewmosnandusiian 107 - 1,090 gnuiarlunsAodunanan ae 311 gnuied
WATHOAUNANER UTeNausig AN0LMasNANSUAAWWeD wagdmyindu 311 waz 0.10
anuIAAASRAUNANER nua1eu (Table 1 and 2)

SIGE Ignananinlnaaesdns 283 - 1,133 Alansusols Wi 615 Alandusiels
JowmesHANTUATTAY 129 - 2,724 gnurAdlunsHesunanan Wae 630 gnuiArlunsHadiy
wanAn Usznaudae Aneimasianiuddifer Fuiu wasBinindy 18, 612 wax 0.05

ANUIAAASHRAUNANER AUa16U (Table 1 and 2)

Jam¥ouas inwnsnsUgndninaidesdnilugquds waednslihwalseniuaiu
Ul 125 - 1,236 gnunAnlunseiols \dy 444 anurAnunsdels linandn 189 - 1,392
Alansusels 1wae 601 Alansurels wazdlenainaiNanTuAWIU 293 - 2,843 gNUIAALINAT
sofiunanan vselady 1,032 gnuiAriunssedunandn Usznausme Aneinosianduddiden
A wardun wihiu 31, 1,001 wa 0.07 ANUIANLASHOAUNAKER AudRy (Table 1
and 2)

AUBUAN
vevauAaLnunInInnvituiliausdelunsduntvalifiueg i uavvevounm
iieusiunufianduideivlsuar fomaunundsaunaviruilianudemdesunisiiv
Toyadunsalinuasnsluiiuil warlianudiomdodunisnsendeyauarinszidoya
MeAlaNen

LaNE381989

nsuradseniu. (w.U.U). dSurmunislduvese. una s o a
http://water.rid.go.th/hwm/cropwater/CWRdata/ET/index.htm & U A u PR
25 UN3NAY 2565.

naudsenisldieatseniu. (u.U). AdudssAniae (ko) vesdiy 40 wiin. undsdoya :
http://water.rid.go.th/hwm/cropwater/CWRdata/Kc/ke_th.pdf & U A u vl e
20 uN3ALN 2565.

INGUNT ayunavid ot wansundiung wagaste aUTnuInIg. (2556). Jewmasiansuiuad
Fnlnnassdnslulsymelng. KKU Engineering Journal, 40 (1): 67-78.

25175 AndYE. (2559). Water Footprint uinnssuifieugnindinaulidamemineginsi
AIATYITAINTTNYAUTENIY AUETAINTTUAIAAT NIUNWILA U
I IFLNYATAIERS. UATUTY.

159035 ansleygnasey. (2558). aama%nlmwéjuﬁsum%’nmmu (Oryza sativa L.) uagt1ilne
(Zea mays L) Tufiufiguiingossieinenn 1 seudns sunevitian Semiaunm.
AutnusUSy1Len, INTINeNdusTsumEans,
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audUsziiuma. (2556). gilomsUssidiuna. (Raminfsd 2). d1inauiasugianisinems
NIENTIULNYATLAZENNTOL.

drunsldtheatseniu. (2554). gilensmuinanislithvesiiy Usinumslddmesis
$1989 wazAnduUszans vy aUuUsuUe Crop Water Requirement Reference
Crop Evapotranspiration and Crop Coefficient Handbook. d1tingnnineuag
Ui nsuvaUsEnL,

dnnuesegiansinung. (2564). adanisinunsvassemalng U 2563, N3eNI0NYAT
wagavnIal. NJuNN.

Hoekstra. AY., A. K. Chapagain, M. M. Aldaya and M. M. Mekonnen. (2011). The Water
Footprint Assessment Manual: setting the Global Standard. Earthscan,
International Lrd, Padstow, Cornwall, UK.

Mekonnen, M. M. and A. Y. Hoekstra. (2014). Water Footprint Benchmarks for crop

Production: A First Global Assessment. Ecological Indicators, 46: 214-223.

Table 1 Green Water Footprint, Blue Water Footprint and Gray Water Footprint from

maize production in Phetchabun and Loei provinces.

Green Blue Gray Total Water
Province/season Water Footprint Water Footprint Water Footprint Footprint
(m3/tonyield) (m3/tonyield) (m3/tonyield) (m3/tonyield)

Phetchabun/
rainy 18 612 0.05 630
Phetchabun/
dry 311 - 0.10 311
Loei/
dry 31 1,001 0.07 1,032

Table 2 Maize yield and total Water Footprint of maize production in Phetchabun

and Loei provinces.

Total Water Footprint
Maize yield (Kg/rai)

Province/season (m3/tonyield)
Min Max Average Min Max Average
Phetchabun/
rainy 283 1,133 615 129 2,724 630
Phetchabun/
dry 95 967 413 107 1090 311
Loei/
dry 189 1,392 601 292 2,843 1,032
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Evapotranspiration (mm./day)
SO =, N O B~ 01 O N 00 O

Dec Dec Dec Dec Jan Jan Jan Jan Feb Feb Feb Feb Mar Mar
weekl week2 week3 week 4 weekl week2 week3 weekd weekl week2 week3 weekd weekl week2

Week

=@ = Phetchabun °*®-- Loei

Figure 1 Average evapotranspiration per week for 30 years during 1990-2020 from

meteorological station of Phetchabun and Loei provinces.
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Figure 2 Average precipitation per week for 30 years during 1990-2020 from

meteorological station of Phetchabun and Loei provinces.
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Phetchabun in rainy season
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Figure 3 Crop Water Requirement: CWR, Precipitation effective rainfall: Peff, Irrigation

Water Requirement: IWR of maize in rainy season, Phetchabun province.

6 Phetchabun in dry season
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Figure 4 Crop Water Requirement: CWR, Precipitation effective: Peff, Irrigation Water

Requirement: IWR of maize in dry season, Phetchabun province.
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Loei in dry season
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Figure 5 Crop Water Requirement: CWR, Precipitation effective: Peff, Irrigation Water

Requirement: IWR of maize in dry season, Loei province.
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Study on Effective Prevention and Control of Cicadas

in Sugarcane Fields
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ABSTRACT

Efficacy test against cicada Platypleura cespiticola Boulard in sugarcane was
conducted in laboratory and greenhouse conditions at Suphan Buri Field Crops
Research Center during 2020-2021. Bio control was used i.e. Metarhizium anisopliae,
Beauveria bassiana, Cordyceps niponnica and Steinernema sp.Thai isolate. Insecticides
were applied, included Imidacloprid, Acetamiprid, Cartap, Abamectin, Chlorpyrifos,
Cypermethrin,Chlorpyrifos + Cypermethrin and Dinotefuran. In the laboratory,
M. anisopliae was the most effective in exterminating cicadas, causing death of cicada
larvae 100% within 17 days after the test and the most effective insecticide was
Imidacloprid, good for killing cicada larvae, causing the death of cicada larvae 100%
within 4 days after the test. Combination M. anisopliae with Imidacloprid was used and
killed 100% of cicada larvae within 8 days after the test. In greenhouse conditions,
application of M. anisopliae along with Imidacloprid resulted in 100% death of cicada
larvae 7 days after the test. The insecticide Imidacloprid killed 100% of the cicada larvae
within 3 days after the test, and M. anisoplaee killed 95% of the cicadas 24 days after
the test
Key words : cicada Platypleura cespiticola Boulard Metarhizium anisopliae Imidacloprid

sugarcane

Yaugidenvlsgnssan3 0.gve .qnssay3 72160
YSuphan Buri Field Crops Research Center, U-Thong, Suphan Buri 72160
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UNANED

naaeulszdniamnisdesdumdndndu dudunisluiesdfuinisuazann
Tsa5ou a1 qudidefivlsanssays w.ea.2563-2564 1l om13smsdosiumdndnduvin
Platypleura cespiticola Boulard Tudey ngli@siua Metarhizium anisopliae, Beauveria
bassiana, Cordyceps niponnica Wy Steinernema sp.Thai isolate @1sipdindnuuas laun
Imidacloprid, Acetamiprid, Cartap, Abamectin, Chlorpyrifos, Cypermethrin, Chlorpyrifos +
Cypermethrin wag Dinotefuran nanmsvageuluiosUfjURns wuin M. anisoplice fiuszavznn
lumshiamseuvesindumnniign shlvimseudndume 100 Wesidusd 17 Tundamsvaaeu
wagansiaiimdnuaas Imidacloprid fiuszansamlunsidnmseuvesdinduniian vinls
Frgeudndume 100 Weddud ¢ Sundansnageu Wevaaeuld M. anisoplice Saufunsly
Imidacloprid vhlsisgsudndume 100 Wesdud 8 Sundsnveaeu anifuth M. anisopliae
way Imidacloprid umaaeuufazensiuluanimlsssau wuin nslyd M. anisopliae
Imidacloprid ¥ildgaudndunie 100 Wesilud 7 Jundansmaaeu msldarsiadimda
wuad Imidacloprid wesegnadies ilwsseudndume 100 Wesiiud 3 Sundsnsmageu
wagld M. anisopliae Wissegnadien vlisseusdndume 95 Weddud 24 Sundsmsnaaeu
ANENA| 0 A ndu Platypleura cespiticola Boulard Metarhizium anisopliae Imidacloprid

998

unidn

98 (Saccharum offcinarum L) \Jufiniasugiafidrdgfunilslulsemalne was
Uszinalnadudndndosselngilududu ¢ vaslan Tul 2560 ﬁﬁuﬁﬂ@n 10,988,489 5
wazdadufdwenthmadududiu 2 vedan (aneugpamnIsudesuaziina, 2560) inseld
dngussmamdusuutunaneiuduuivded Tull 2559 Akt esndowds dufista
yhlsifinnsszuansvesdngdos fafuilidefifnadensiiunandnvesdenlaliuainussos
nsdansly wasindidviidy Sudusiosdestuidadasludesdne ansenuiiniundns
Sopiinuduilymdrdnlunareiuil ldun nuounevilasiag dreuane LUAIYUNAIN
wazUain MNIN13sEUINeg1TULTREdRaTI AU NLaENANENDBYARNAY

wamaeviniieeendoegluliviauraueimns esninliignhane villiauga
YBITEULLRAYNTNAY WIAMA1YLADBNINAUNYATYIA AL 11 WHAIUUVEN A VLI
Lagaanfieumsszuinvessndulunasdesyszuna 1,000 15 lutrufoulwwieu-
fguiou 2559 71 iuaauyn suneamyn daningnssuy3 lnodoeuvesdndudiuauinn
pefutdsnTIndosvilidusesnevinarhemudsmeutinumsnsiugndeaduogiann
warnuin Wudnduaia Platypleura cespiticola Boulard ﬁl’]ﬂﬂ’]'iﬁ’l’i’;ﬁ]LLaSLﬁUSﬁJE]?,qJJaGUEN
nauAguazdninet dinddeimuinisersnuniis nsudvinsinens dsmsdvianegeiu
dndsinsndeslaednduriingd fodndunisdunuadusnlulssmelne (nagan wagan3,
2559) wazifloif ooy 2561 fiseaunsszuiavesindulundasdes 7 duanouus
war fuaAsUsETud 81neATUTEIUA TmTnansTayT dinunsnsudadn In1558U1nved
Fnfulunvasdesiiuiivszana 250 15 TunsUssyuaudiBounisfiudssAnsninnisuas
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Audunuas (emn.) Suneriusydus Smingnssan3 deindu P cespiticola Boulard wuaausn
Tussinalned swneusazwuios SmiauUszaIuATius Boulard, 2013) Jalmudndudes
Anwmmisnstumstesiuindn Weswn w Yegtuddbiiisnstiostuinindnduviia P, cespiticola
Boulard Tutsemelny uaztivannnugydenandndosuasdamanuionsauvosnumsns

lunsza Cordyceps Wuniinuuasiifianudumznzasivainvesusas 1us
ﬁﬁmwgaa“fﬂ%’uﬁlumjm Homoptera uenant Cordyceps sp. faumminuuasuwialungy
Hemiptera lLag Hymenoptera dneg iu%mzﬁsﬂuaqa Metarhizium wagdna Beauvaria
avannsaneliAnlsaluusamansuiln (@udnd, 2544)

Metarhizium sp. viedosniden idudenlfuamelsavomas (Entomopathogenic
Fungi) (Bridge et al., 1997) fvangvlanulaniusssued Tuau Tukdasuaziuausigg ign
Lszjai'lulmmma Fgmbhunldaunuuasngilalaed3s (Biological Control) (Zimmermann,
1993) Fsanmnsadiansusas Toavasvardonasnsuufimesauuas Weldsummdy
uazgmgiifimnzanaUesazsenuazairadulowiynelusnuuas Insadraeuleiianis
Sriuvandulounmequiisoonin Mnduderazadualeuariugalsfuuiusasiine
udilevenesiugsely Schrank wag Vainstein (2010) fi51897u31 M. anisopliae 1usidn
sinusulungy Orthoptera (3tfuvian, 2553) uaziludngssaumivesimuaneediudos
(Dorysthenes Buqueti) ansnsamansnmuinenldynszes Ineiloduveneiugysionizondi
aved Anasuudiutas auesaenia i s 1ukdEdktaazRsyey aeludiuuaaly
szppnan 5 Ju vaniuuamgamsfiuens uasmganisiadoulmaunsesienelutud 8
waziufl 9 Wesadyivlauasunaduloooninmeuendifuuas Tnewiuduloduiunun
pRNULFILAY wasUAsududidemdmntud 12 Judulu Sedulefviududdenndniy
fio avesvoadeniindeuveeiudioly Giani wasane, 2551) uazdalimsfnwuazdaion
M. anisopliae ﬁﬁﬂizﬁm%mﬂummw@mngai']’ﬂé?u Matsumuratettix hiroglyphicus @1419)
Tsaluvaludes (Rmuna wazmme, 2560) Wudy

Beauveria bassiana uRduvRgivhiviAnsaruwas WuawmAslmiAnlsn muscadine
Funifesviiniiin white muscadine nuunsnsza1eldvialy anunsoldauauuuadungy
Diptera, Lepidoptera, Orthoptera, Coleoptera, Hemiptera, Diptera Wag Hymenoptera Wag
(Rosa wagmsdy, 2000 ; Tanada and Kaya, 1993) ﬂalﬂmﬁl,%’w‘hmaLL@J@W@QL%@%G@L@@%L‘%EJ
fio leatasvesdorduiaiuivomuuas Tuanmarudiufivmngay snududuivg 50% Fuly
avsonidulsunsinuimdadrlludiuuas whweesouaigegnslulaglfidodoves
wiaafueng waszmeluiian nglussazinaingg Tusgiuein wuin uaglovaauas
Tneluuszana 3-14 $u @oswn (B bassiana) fgninuilimunudngiialned38 deanunsn
muauadlivansvin Wy fsusanendn Framaneniusndes ndensslandtima
wazdoutl dudu @8 uazae, 2556)

Fipronil ifuansiadififiszavsamlunstestuidnusasdnsiivvanssinuagldsu
agaunsuate dnaglungy Phenylpyrazole aaﬂqwéaﬁaszuwizamdauﬂawuawuau il
msuugthldlunsdesiumdanmuine1iosy @il wasauey, 2561) Sndwinaneseslusyes
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v 1 & [ [ a 1% [V . . . . g
igeundunusueduegluiu AdredudimuineT Imidacloprid uaw Acetamiprid (anslungsl
Neonicotinoid) Minaflun1sUesiumdanmmuinedluniseu (n3edlng uavauy, 2549)

guUnIaluadsnIg

1. heeudndu Platypleura cespiticola Boulard

2. 87913 PDA (potato dextrose agar)

3. %aﬁ’meﬁﬁ%’maau lawn Metarhizium anisopliae, Beauveria bassiana,
Cordyceps niponnica Wazldnounoy

4. Haemacytometer

5. mimﬁﬁ'ﬁwmaau Tauwn Imidacloprid, Acetamiprid, Cartap, Abamectin,
Chlorpyrifos, Cypermethrin, Chlorpyrifos + Cypermethrin, Dinotefuran

6. Vauusuwn 50 wuiwms/nszanuun 15 i

7. fUasaitio Laminar Flow

8. vileilsrudule (Autoclave)

9. napawaARNTIFLULYFEn e uLaLIAduRIuAUSNa 4-6 17

10. nszUanan (Foggy)

11. ﬁ@)mf\hamiﬁduﬁﬁ (Pipette)

12. \3osfansiadl
fupeuil 1 nsmadeuUszansnmuastasuailunsidadndu @ 2563)

Tl naaou laun Metarhizium anisopliae, Beauveria bassiana,

Cordyceps niponnica Wag Steinernema sp. Thai isolate

v 1%
o ]

TNUNUNTNABBILUU Completely Randomized (CRD) 5 n35135 4 €1 1@z 10 #7
nogauluan nisslfuming
5913391 1 Metarhizium anisopliae fisssupudiudiu 1 x 108 alesreladans
N593339 2 Beauveria bassiana Tisgdupnandutu 1 x 108 aleseladans
559357 3 Cordyceps niponnica fiszduanudiudu 1 x 108 aloisefiadans
N5933391 4 Steinernema sp. Thai isolate 731 10 Sushsieni 7 ans
n33u339 5 nwthwdan (Control)
W/UHUR
1.1 wi3sudndu Platypleura cespiticola Boulard
fndudnduszoziseuluntasdend 2.anssuy’ Tudasiiinsssuin ey
Sunaufasveu Tasmsyeandesne Gesinwasnsinmafuiedosdnlsamud) Tneden
Jnduiifivmnadalndifosiurunaussanm 0.7 x 1.0 wufiuns
1.2 1038UESUUIUADVDITITUNAINNTINITAN)
- \AsauanifinuInandorta 3 vfin THu3qns Tuenms PDA (potato dextrose
agar) \Wunan 14 Ju dmsudos M anisopliae Wag B. bassiana @ C. niponnica Toian 21 Ju
vIRaUNIITATasaUasauysal

msUs:qunomuua:una\mamujw

32

amiuidewslsuazwsnounuwdvoiu Us=910 2565



- avaneidosusazviealuinduilseinde (spore suspensions) lngnsynaUass
NAIN9099719115 PDA wanliidndundinsasniednunue thlussiatudsunaalesae
haemacytometer lalilumuinmanuutuvesaUasuasusussauanuadulnle 1 x 10°
alosnoliadans

_avaneldiieudegluhnduileinide §nsn 10 Sushderh 7 dns

1.3 negeulssansnin

- NUATTWVIUABEANY & VUAILNAT ANULNUNITNARD

- psraaoudefidivhane tavesidoriAad uuuiusawndesnfendas
Qansa] WAz unAssuLe T PDA WeBusuin unsinammesiedieiivagey (Treatment
1-3) thusasiimedessendesqanssaifiensiagnisdviharsvedldideurles (Treatment
4)

=p. =S

1.4 nstuiindeya
Juiiniesidudmsanevesdndunng 3 Ju wWuan 21 fu Sieszvideya
(Analysis of variance, ANOVA wazwSeufisudadenae Duncan’s multiple range test,
DMRT)
fupouil 2 nsmadeuUszavsnmvesasiailunsiidndndu @ 2563)
MNUHUNNAGBILUU Completely Randomized (CRD) 9 39335 4 ez?wq 8y 10 §n
neaauluanInisufufnig
351939 1 Imidacloprid (Confidor 100SL 35%SL) 8751 30 fladansreri 20 ans
553357 2 Acetamiprid (Molan 20%SP) 80151 30 nSusienh 20 a3
N5913391 3 Cartap (Cartap hydrochloride 50% SP) 9131 30 nYusioth 20 &
374337 & Abamectin (1.8 % EC) §s1 30 fiadanssiery1 20 Ans
553357 5 Chlorpyrifos (40% W/V EC) 8751 90 fadanssotn 20 ans
n351357 6 Cypermethrin (35 % W/V EC) 8031 60 fadamssioth 20 dns
3513391 7 Chlorpyrifos 8951 90 fadanssionn 20 ans + Cypermethrin 86131 60
fiadamssiot 20 ans
A35339 8 Dinotefuran (Starkle 10% SL) §n51 15-20 fiadansreri 20 ans
n35U3a71 9 Yilan (Control)
W/U{UA
2.1 wisudndu Platypleura cespiticola Boulard
Fnduinduszeziseululasdosd Smingnssan Tuhsiinmsssuiniou
Sune-wieu lnenmsyenndesne (Sosfiinunsnsyinaiuiedosdnlsanuuds) Tneiden
Fndufidvwedlndifestuawinussaas 0.7 x 1.0 cm
2.2 \9RENATLALl
nauasinduiazvdinanudnauiimvusluuiasnssuis
2.3 NedulTzansnmvesansiall
- wsundesanaRnilduuuyfendefusmeuadsugusna 4-6 i
TafugeUszanm 34 i
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- WUANSATMTALUAY AIULNUNITNAADS
- umUassuuasasiunassay 10 i wieuldsndeaduduems
2.4 myduiinteya
‘lj"uﬁﬂLU@%L%UGTﬂ’]SWlEJ‘UENﬁJﬂ’;]LUV;ﬂG] 3 Ju Wunan 21 Tu Tieszideya
(Analysis of variance, ANOVA wasiUSouiisuanadedie Duncan’s multiple rang test,
DMRT)
Fupoudl 3 naaouUfizenTiusewindifusiuararsiedlunisiidadndu (

|

U 2564)
o A w & ala a a aal ) ~ Aaa a a aal
UTINUNNUUTZEANSAINANAAINTUADUN 1 LazaItalnULUIzansnInanan
MnTuneui 2 lun1svhatedndu wvinisegeuuisensiuseninaisaudiiuansiaiilunig
VNawINIU MANUNITNAABILUY Completely Randomized (CRD) 5 ns5435 4 91 9@
10 ¢ neaeuluan niosujuRnig
N3IUIBN 1 WUAITWIUAREVDITIN U NTUTEANSNNANERNTUNBUN 1
ax A | ANaa a a A & ~
AFIUIIN 2 WumiLﬂwuﬂizawﬁmwwqmmﬂmumauw 2
an Al | an A ' ~ ac A & a
ASSIITN 3 WUENSHIUARNTTLION 1 + WUANSALMIUNTTITN 2 @INTURDUN 3)
ASSUAON 4 WUENTHUIUADYNTITUIDN 1 + WUASALAUNTTUITN 2 @INTURDUN 3
= & @ '3
ana1suAdag 50 wWaswkus)
AS5U359 5 Wuuwlan (Control)
W/UJUA
3.1 w3udndu Platypleura cespiticola Boulard
anduinduszezioeuluiuawesn Jamdnanssays lureiiinisseuin ey
Sunew - wesw laensyaaindesne (Sesinuasnsinisiiuieidesdilsenunds) e
=} U o:/ -'-N":l U Y U
LEENINVUNTVUIAM INALABI UYL USEUN 0.7 X 1.0 cm
3.2 WSHNANTHYIUAREVDITINUNNTUTEANTNINANAAINTUADUN 1 waza1suall
UsEanSnmANgalun1smMIndnIuantuneui 2
3.3 nadeuUfisensu
- WUTN UINLAZEI AT AR LUAIUUAILUAT ATULNUNITNARD
- AFB U YINaNY
- PaveswesMiAnTuuuiLIAmdRIgAIENdBIanssaml wagthundesuy
919175 PDA o uduiniladninaninneselinsiineday (nNsanduwasn)
- Yuasinngdesiiendesganssmiiensiagnisiiiiagvedldineudles
(nsainduldfouclon)
3.4 myduiindeya
v = s & & Y ) & v a ¢ v .
Tuiinesduinismevesdnaumng 3 Ju luna 21 Ju Awswvideya (Analysis
of variance, ANOVA wagiU3auLiisuataaesie Duncan’s multiple range test, DMRT)
JURBUN 4 NAFBUUSEANTAMNISAIRINdL (U 2564)
TNUNUNITNAADILUY Randomized complete block (RCB) Usenausig 5 n33uis
4 91 g1ay 10 i1 naaeuluaninlsasou
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n391387 1 WuasuIuAesvestond ﬂﬁzﬁm%ﬂwwﬁﬁqmmﬂ%’jumauﬁ 1
n391387 2 WumsadfidiussAvinmAfigaainduneud 2

IR 3 MiuansuILARENTIIABN 1 + viuaaTnansasT 2
NIRRT 4 Tastuei+ansiedl szdueututudnIluesUFRnS
n39387 5 Wuthian (Control)

y
7

W/UJUR
4.1 wIsuLUasens
Ugnoseiuguaunny 3 luusd@wud 31u3u 20 Ue (1 Us/1 n35u35
vihmsfnuiideeny 4 iiew)
4.2 wivwihfasinazansedfiiusyansnmiafianlunisidndndu GSUfTRam
Funouil 3)
4.3 wisudndu Platypleura cespiticola Boulard
Fnduinduszersseulundasdesil 2. anssnn3 Tursiidnsszuin Weu
S - wwiey Iag Msynandesne (Fesiiinuasnsvhnsfuierdesiilssnuuds)
Tnevdendnduiifivundilndidsafurinaussann 0.7 x 1.0 cm
4.4 yeaevuFAzensniunsiidndniu
WuTSduarasadiminuuamnuununaaes lnenssu3sa 3 uag 4 713
nslddasasisinduansiadl vinisnanansiidusiuaraisiadueniunusnsdiufidnue
MntunuasaiiadlunousdrFmuietaiug @duildtsaduidewiniduasuriuasey
vosavofidorliansadaniuldinszasiinnisgadu) anduisdesdiseudnduasly
10U 10 A/ UDLUUR
4.5 msduindeya
tufinosifudnmsmevesindunn 9 7 3u Wunan 21 fu Sieseideya
(Analysis of variance, ANOVA wavSeuiieuAadedie Duncan’ s multiple range test,
DMRT

DAUATANIUT
JrEEMANIUNT fatAy 2563 - fugngu 2564 ol WlameaeawaziosuuRng
AugIdeivlsgnssays Yminanssays

NAKAZIATAINANITNAADY

Sunaudl 1 manngeuUszansamuesiitaslunisidndndu

Fudndusseuneglumulasnsyaanduuinaldnedesliliuinnin 250 i Tutas
Uszanauaneiieufiunay 2563 thundedliussana 12 Yu Tndldnaemanainuunlvefidiau
waziisnseaduemsiitelfindudsuanm antuiunuenldndematainndesas 10 6
Tnendosmanainduuinuszam 6.5 x 6.5 x 4 i (nxoxa) Idauqqéﬁummzmm 3 i1 $1uay
20 naes wiewidldsndsoidueims Wi ovhnsvageuiudasmeisiua 4 oila i
Metarhizium anisopliae (M8) fisefupnuiiudiu 1 x 108 aves/fiadans Beauveria bassiana
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(B11) ﬂnivmummwmu 1 x 10® alosnoliadans Cordyceps niponnica mvmummwmu
1 x 10® aUesnoliaaans Steinernema sp. Thai isolate 8751 90 mummam 20 ams fivinis
WssuwazvgeUsualy LLaszﬂm (Control) smm‘wmwu 5 n55435 4 Gm A9LLNUNIT
NARBUY CRD YMINTIRABUNTINEVRIRNAUYNT 3-4 Tu vdan1suanive (DA) Juszeznan
21 U HANINAHOUIINNIATIVABUNNTANEVBIINAUATIUINT 4 TumdamsUgniie wuin M.
. . P s 2 & a & s 2 & 8 v P
anisopliae (M8) Hieosifudn1saeaniignde 36.8 lWasidus warzainnisiiuteyalyauds
21 Ju w3 WesWudnismeazauannsnagaunle M. anisopliae (M8) i1 WWasuinsae
gefigafie 100 Wesius sesasunfe B. bassiana (B11) Wiy 62.5 wWeidus Steinernema sp.
Thai isolate 60 Wasidug control 32.5 Wesiud way Cordyceps niponnica 12.5 Wasdug
(Table 1) uaznuin Buiiiduleveatas M. nisopliae (M8) FuLUFIEDUINIUIWTUN 10 TUNAT
nsugnive uag Wasududdedn 14 DAl waznuiiduledvnives B. bassiana (B11) Ju
YUAIDDUINIULUIUN 17 Tundansugnie LLazmﬂmsLﬁUSﬁaaﬂaLﬁmﬁmwudw B. bassiana
(811) fUesidudnsneasdn 90 Wesidud 71 45 Jundsnisugnive
PUABUN 2 NSNAABUUTEANTNINVBIANSHANIUNNSANTIRINAY
Juirgaudndunlyluniseaeuieglufulaenisynanduuinulinedey Ui
X 1 'y} | | a A aa a 1% <, A Yo o
WesliUseanu 1-2 Ju lngldnassnatafnaualug Alidulaziisngesduemsivelidndu
Usuann antuihuenldnassnaiafinnassas 10 s niaunsldsnssadusinis viinis
VndeUAANUEISANlUENMRIUURNININNTITTT 9 NITUTT 4 91 D1ag 10 f7 UAUNIT
VAABIRUY CRD ¥NN15ATI980UNITANBYITNIUNNY 3-4 U 1luszeziian 22 Ju wans
NAADUIINNIINTIVADUNITANBVOINNTY WU AAuuenaseg19iidedAgnisads laey
ANIATIVADUNITANY 4 TUNFIAANU NTINITNAANWUAwEI5IAL Imidacloprid (Confidor
35%5L) HnavinliFieauvesdndumnie 100 1WasHud 99a9u1Ae NISUASNAANUMBaNSHAL]
Chlorpyrifos + Cypermethrin wag Cypermethrin (35 % W/V EC) Mli@99uta9dniusie
- - o w P Ana v H | ° Yo
75 WasSus ward7.5 Wasiwusd sudeu TuvueinssuAsaanumeudaniunayinlvigiseu
[ Iy & @ I3 -'-N' [ v a I aa d'r-:l ] %
YRITNFUANY 22.5 WWBSEUR N1NITATIFABUNITAY 8 TUNTIRANY NTSUIFNAANUA Y
a1siadl Chlorpyrifos + Cypermethrin finavinlidageuaasdndunie 100 wWesidus waly
WANANAUNTTUISNAANUMBaNSIALl Cypermethrin (35 % W/V EC) duayvinlnsigauves
FnAume 85 LWosidud fin15MT19@aUNITANe 15 TUNSIRaANY WUl NSTUATAaANUALE
@151l Cypermethrin (35 % W/V EC) uag Acetamiprid (Molan 20%SP) finavinliidaseou
2099nUMY 100 WasHud LaziNIsRTIABUNITANY 22 TUNSIRANU NU71 NTTIITNAANY
Aawa1stall Imidacloprid (Confidor 35%SL) , Acetamiprid (Molan 20%SP), Cypermethrin
(35 % W/V EC) uag Chlorpyrifos + Cypermethrin dnavhlvifiaeouresdndunie 100 wesbus
Laiupne1eiunTsuIsNAANUAILaSIAL Chlorpyrifos (40% W/V EC) Waw Dinotefuran (Starkle
10% WP) ¥inlien8aura3dndumie 95 waz 90 wWasluaniuaisu nssuisnannumeaisiadl
Abamectin (1.8 % EC) way Cartap (Cartap hydrochloride 50% SP) Tfao9uv09dnIume
& @ I o a" aaa 1 2 gol A ) Y 1 [ q.';
65 WAy 62.5 WU AUAIRU TUTNENNTSIASAnnUAIgUILUa T NaYN A9 0UVRITNIUY
Mg 40 Wosiiun nssaisTannumeansiall Imidacloprid dwavinlisnseuresdnduaiy 100
f < & & ~ ) o a ' & acaa %
Waskwus n1eluasai 1 19539d8aUn15618 (4 TUNHIRANY) Te989UNAB NTSUITNAANUAIY
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chlorpyrifos+Cypermethrin ¥l#dgeuvessndunie 100 Weslusd aeluaded 2 4
AFIABUNNTATY (8 Tundsdanin) nssuisfiaanudie Acetamiprid uwazCypermethrin vils
fsouvesdndumenelundsd 4 Ansavaeunisme (15 Jundsdany) daunssudsianmi
feansiail Chlorpyrifos , Dinotefuran , Abamectin way Cartap Sinavilfigeuvesdniu
M8 95 90 65 waz 62.5 Wesidud mudu luvaesdinssuisfdariudae duddn (Control)
Fseuvasindume 40 wWeddud (Table 2)
Tunaudl 3 naaeuUFAzenTmsErintfusinararsiadlunisidndndu
wansnageulfAzersanseninstifusivasasiailunisidndndu wud 1 fu
NAINSNAEDU Metarhizium anisopliae (M8) + Imidacloprid 8m571 30 ml/20 L fiUesidus
MsMevesiIsoudnduwIniign 82.5 Wesldud sesasnde Metarhizium anisopliae (M8) +
Imidacloprid §#51 15 mU/20 L (andasidiuvesansiafiasniamile) Sesidudnismeves i
geudnduwiniu 52.5 Wesdud druansafiognufes (Imidacloprid 8951 30 m/20 L) &
Wesidudnismevasdigeudniu 37.5 Wesdud wazdafmeiegnaden (Metarhizium
anisopliar (M8)) fiilasdudnismevessigausdndu 5 Wesilud wasnuin Imidacloprid
8131 30 ml/20 L way Metarhizium anisopliae (M8) + Imidacloprid §m51 30 ml/20 L il
Frgoudnduse 100 Wesdud Tutufl 8 ndsnsvadeu d@wu Metarhizium anisopliae (M8) +
Imidacloprid 8051 15 ml/20 L (andnsnanvesansinfiasnienia) iliiseudndume 100
Woddud Tutudl 11 wdanisneaeu wax Metarhizium anisopliar (M8) vlissaudndusie
100 wWedus lufuil 21 ndansvageu dmsu Control Hesdudmsmevesingeudndu 50
Wosdudil 15 DAl uaglifinismedfistu (Table 3) 9nmsnedeudunoud 3 nageudiasen
suspmindiiarinesaaiadiiussavsamannigalunisidndndu aguldin msthansed
wardanmiiiusednsnmunsaudumdadasoudndu suiiliuseansannisidnldangn
nslfansniiviefasuriieediaiion Sasihlimseudndunediniusnms naaounssd
HumseaeumeluriosjoRnisiansamunutademndeusne 1§ fsagfestiumaaey
TuannlssSouiindefuanmmndenssslusunousely
Sunoudl 4. nageuUsEansaAmnsidndney
nanIaaeuUiiseesdifusiuazansiadlunsmindseudnduluannlsadeu
Fnsvageulsyavinmuestasariwazaseillunszas 15 §2 wuih meldansiediednaiien
(Imidacloprid 8731 30 mU/20 L) ¥ilviieaudndume 100 wWesdud melu 3 undamsnaaeu
lufipnuuanaeiunsddadasiuivansiedilusnsiun@ (M. anisopliae (M8) 1 x 10° auas
fofiaddns + Imidacloprid §m571 30 ml/20 L) wagn1slidasinaisiuduansiaifianainy
daruasetnsaeA3a (M. anisopliae (M8) 1 x 10° alaisiafadans + Imidacloprid §931 15 mU/20 L)
Fivilag oudndume 92.5 way 97.2 Wesdus audiu deunilidageusndume 100
Wesdud melu 7 Sundsnsvngeu Turaeiinisidasast M. anisoplice (M8) Wisnegnufien e
naWily 24 Su Vliseuindume 95.0 Wesifus d Control S8ammsmeafiatudos
Fownanmlunsveageusing1n enalivunzausunisisadiinvesiisoudnduminfiagg
(Table 4)

FﬂSUS:tﬁ udaniuiaznnavHaviuiag

anmuuldewslsuazwanounuwdveiu Us:=31d 2565



dyuNan1INnaag

InNsneaeuUsEdnsnmnislidaineiuasarsiniluiesldnins wuindadue
M. anisopliae (M8) Tuszansnwlunisindasseuvesdinduuniian vilidseudndume
100 Wesidus 17 Tundanisvegeu wazarsiadmdauuas Imidacloprid fusgansnmlunis
fdnmsouvesinduinniign vinlmsoudndume 100 Wesidud ¢ Sundsnsnaasy uas
dewSeuiiaususewing M. anisopliae (M8) U Imidacloprid wagnnsld M. anisopliae (M8)
5217 Imidacloprid wua1 Imidacloprid ﬁﬂizﬁmémwiums{]mﬁuﬁw%’mﬁaéau%’ﬁuaﬁqm
sieluaniwesuoinisuasluanwlsedon

Heimndeinstesturidasseuinfuiteuttaymuuusduiiuiifiinsssuiauin
514 Imidacloprid aganunsasidnuazanUszansiigourasdnduldog1asiaga usmn
fufiiiesuiinisszuansld M. anisopliae (M8) aehssieiilosasyi M.anisopliae (M8) 1w
Pauniduszdndunazannsndestuidasseudndulfedradaiiu waznsld M. anisoplice
(M8) 521U Imidacloprid aunsavinliiag eudnd uneldeg1959ns nazid unsifiu
M. anisoplie (M8) Tidugduvidusziduilinstestufdamsoudndudulueesdsdu
Snde wavanunsallusasdiufianasndmindiuugihnisldiily Kednansmeaes
fanam Wumsnaaesluanmlsudewiniy dniluanmudasugndesiinsszuinvesindy
J3auarievihmneaeuisnsdunzausely

nsunanuIdeluldusElen
T dudoyadmsuinivnisvsentisanuniaszduguazionvuiaule wevrly
Uszgyndldsiuluiamsarenenwmalulagviiaiusdinuasnsidlunisunlutaymsely

LaNE381989

N383lnT PSqun My lwnuTaued agn gnsersual 3n1nn Yaeaasys. 2549 viueu
shamnngzaduid A lunEsuwazmstestuindn. 1nsansnsinmsinuns O
7l 24 atuil 1 unTIAN-lwE 2549,

NAFA JUAS Wazd1s wedngny. 2559. Fnau Platypleura cespiticola Boulard (Hemiptera :
Cicadidae : Cicadinae) wuasdngdosiininiiseds. nansiguazdniiner. T4 34
atufl 1 un9Ps- Tquneu 2559.

g snUsEAnd  93unA 4R wazgwn vy 2560. UstAnSaimuesnana
Metarhizium W@ Beauveria Mmamuq mwﬁy §3NIU Matsumuratettix hiroglyphicus
wivzunlsalurndes MIaTinermaniuazinalulad. 97 25 aduil 3 wouanau-
Jquieu 2560.

Wi Az FUIT 9Ed ARRIN AIuA dasnqua WY, 2553, STaneual
waztusgulungudiunenseaiy, min 124. Ty n15UseaivInsmsneInssssuyn
uarAsuandon AT 3. 21-22 nangen 2553, AuduansAudiuaynsUszauBuudia
1199999574, UUNUS.
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(Y L3

Iand deazoin Munssas auumd Tana glsdu esnssa Auew Andun quiay 3
uglsml Ansn @19 2551, msfnwnsdusslenidngsssummluszuunsuims
Iansuuaeing oy, Teuatuay sl lasansaiiesd Ay uasiaun audey U
2551, UNINGIRUNYATANANT.NFHNNI.

Ady ASdedmd A0 uauduae Tsednd dnd ASSeY dufian Sunufind war s
301 wevertus. 2556, Syfiaimunzausenisuanalasveniesinn Beauveria
bassiana lelsaniiivszansnlunismunundonsslandtimawasnd sty
ddynas. N1sUTEYRIvINIsAuLarduunari Adafl 3. 25-27 wwwisu 2556, Ani
LNBATANENT UPINEIRDVOULNY. VDULAL,

qild 330 YoAn quiln evI0dvS ynsTI Mawn YuR gl wewwu qund wSves
Mau weaUseA. 2561, nMstesiumIndngdesuuunaunany LBNATHEUNS Ll
duaumnuidinunsns tasan1sanusiniiemanng Audidenvlianssays  nau
VINITNEAS.

dufnm ATe. 2556. Woswhaneuuas. 1MsansTaUIvssed 3: 9-12.
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Table 1 Percentage of P. cespiticola Boulard larvae mortality by M. anisopliae (M8),
B. bassiana (B11), C. niponnica and Steinernema sp. in a laboratory at Suphan Buri Field Crops
Research Center, 2020.

Mortality of P. cespiticola Boulard larvae (%)

Treatment Days after inoculated (DAI)

4 7 10 14 17 21
1. Metarhizium anisopliae (M8) 40.0 a 579 a 68.4 a 86.8 a 100.0 a 100.0 a
2. Beauveria bassiana (B11) 175b 25.0 bc 35.0 bc 55.0 ab 60.0 b 62.5b
3. Cordyceps niponnica 50b 50c 75c 75¢c 75d 125 ¢
4. Steinernema sp. 175b 42.5 ab 55.0 ab 55.0 ab 57.5 bc 60.0 b
5. Control 20.0 ab 25.0 bc 27.5 bc 27.5 bc 275 cd 32.5 bc
F-test *x *x *x *x *x *x
CV (%) 52.44 39.95 37.16 34.34 29.04 32.1

Table 2 Percentage of P. cespiticola Boulard larvae mortality by insecticide in a

laboratory at Suphan Buri Field Crops Research Center, 2020.

Mortality of P. cespiticola Boulard larvae (%)

Treatment Days after inoculated (DAI)
4 8 12 15 19 22
1. Imidacloprid (Confidor 35%SL) 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a
2. Acetamiprid (Molan 20%SP) 225d a75b 60.0 b 100.0 a 100.0 a 100.0 a
3. Cartap (Cartap hydrochloride 50% SP) 225d 325b 40 bc 47.5 de 525¢ 625b
4. Abamectin (1.8 % EC) 50.0
20.0d 425 b bc 55.0 cd 62.5 bc 65.0 b
5. Chlorpyrifos (40% W/V EC) ar.s
225d 350 b bc 67.5 bc 70.0 b 95.0 a
6. Cypermethrin (35 % W/V EC) 415 c 85.0 a 95.0 a 100.0 a 100.0 a 100.0 a
7. Chlorpyrifos + Cypermethrin 750b  100.0 a  100.0 a 100.0 a 100.0 a 100.0 a
8. Dinotefuran (Starkle 10% WP) 35.0 ar.s
cd 45.0b  bc 8.05 ab 87.5a 90.0 a
9. Control 22.5d 275b 30.0 c 325e 32.5d 40.0 c
F-test *x *x *x *x *x *x
CV (%) 34.11 22.4 21.77 15.82 12.65 11.26

Means in the same column followed by the same letter are not significantly different at the 1 and 5 % probability
by DMRT.
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Table 3 Percentage of P. cespiticola Boulard larvae mortality by Metarhizium anisopliar and
Imidacloprid (Confidor 35%SL) in laboratory at Suphan Buri Field Crops Research Center,

2021.

Mortality of P. cespiticola Boulard larvae (%)

Treatment Days after inoculated (DAI)
1 4 8 11 15 18 21

1. Metarhizium anisopliar (M8) 50d 350b 55.0b 90.0 a 95.0 a 975a 100.0 a
2. Imidacloprid 80351 30 ml/20 L 37.5 bc 90.0 a 100.0a  100.0a 100.0a  100.0a  100.0a
3. Metarhizium anisopliae (M8) +  82.5 a 90.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a

Imidacloprid 61351 30 ml/20 L
4. Metarhizium anisopliae (M8) +  52.5 b 775 a 975a 100.0 a 100.0 a 100.0 a 100.0 a

Imidacloprid 951 15 ml/20 L
5. Control 17.5 cd 250 b 40.0 a 450 a 50.0 b 50.0 b 50.0 b
F-test 14.59**  11.51*  1569*  14.87**  13.71*  14.13**  15.00*
CV (%) 40.81 28.97 18.53 14.23 13.29 13.14 12.83

Table 4 Percentage of P. cespiticola Boulard larvae mortality by Metarhizium
anisopliar and Imidacloprid (Confidor 35%SL) in greenhouse at Suphan Buri Field

Crops Research Center, 2021.

Mortality of P. cespiticola Boulard larvae (%)

Treatment Days after inoculated (DA)
3 DAl 7 DAl 10 DAI 13 DAI 17 DAl 21 DAI 24 DAI
1. Metarhizium anisopliar (M8) 95.0
8.1c 300 c 433b  56.7b 79.7b 875b b

2. Imidacloprid 80151 30 ml/20 L 100.0 a 100.0a  100.0a  100.0a 100.0a 100.0a 100.0a
3. Metarhizium anisopliae (M8) + 925 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0a 100.0 a

Imidacloprid §%131 30 ml/20 L
4. Metarhizium anisopliae (M8) + 97.2 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0a 100.0 a

Imidacloprid 931 15 ml/20 L
5. Control 275b 55.0 b 60.0 b 70.0 b 80.0 b 85.0b 875b
F-test 117.75**  32.73**  17.12** 6.54%* 6.19%* 3.54% 3.13*
CV (%) 12.40 14.85 16.25 18.91 9.64 8.53 6.42
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Figure 1 Platypleura cespiticola Boulard larvae inoculated with Metarhizium anisopliae
(M8) at 10 14 17 and 21 days after inoculation (DAI) on Treatment 1 step 1.
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Figure 2 Platypleura cespiticola Boulard larvae inoculated with Beauveria bassiana
(B11) at 17 and 21 days after inoculation (DAI) on Treatment 2 step 1.
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Figure 3 Platypleura cespiticola Boulard larvae inoculated with Metarhizium anisopliae

(M8) + Imidacloprid on Treatment 3 step 3.
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Figure 4 Platypleura cespiticola Boulard larvae inoculated with Metarhizium anisopliae
(M8) + Imidacloprid on Treatment 3 and 4 step 4.

A-B: M8 (1 x 10° Spore/ml) + Imidacloprid (30 ml/20 L)

C-D: M8 (1 x 10 Spore/ml) + Imidacloprid (15 ml/20 L)
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ABSTRACT
The elite variety CMR59-55-202 is a high yield and starch yield, was derived
from cross-pollination between CMR50-73-6 and Rayong 11. The hybridization was
made in 2016 at Rayong Field Crops Research Center. The seedling and clonal selection
were carried out during 2016 to 2017 and the evaluation of yield viz preliminary trial,
standard trial and regional trial during 2018-2022 in 14 provinces namely Rayonsg,
Prachinburi, Nakhon Ratchasima, Ubon Ratchathani, Maha Sarakham, Roi Et, Khon Kaen,
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Loei, Kalasin, Mukdahan, Nakhon Sawan, Lopburi, Sukhothai and Phetchabun amount
24 experimental fields. All experiments were harvested at 12 months after planting.
Fresh root yield, CMR59-55-202 gave the average fresh root yield of 5,791 kg/rai, which
was 17 and 19% higher than Rayong 5 and Rayong 11, respectively. Also has the average
starch content 24.0%, which was 9 and 15% higher than Rayong 5 and Rayong 72,
respectively. Average starch yield of CMR59-55-202 was 1,401 keg/rai, which was 26, 10
and 11% higher than Rayong 5, Rayong 11 and Rayong 72, respectively. The result of
the stability analysis using the GGE biplot method to assess the stability of the fresh
root yield characteristic. CMR59-55-202 was found to be able to adapt in a variety of
the environment in Rayong, Prachinburi, Maha Sarakham, Roi Et, Khon Kaen, Loei,
Kalasin, Mukdahan, Nakhon Sawan, Lopburi, and Phetchabun.

Keywords: cassava, breeding, fresh root yield

unfnge
sfuddgndsaneiiug CMR59-55-202 1Wuaneiiudilinandnuaznananutiogs 1inan
nsHaNdveanETiug CMR50-73-6 Auiudszees 11 Tudl 2559 figudidefivlsszens i
nsAmdeniiug Tl 2559-2560 uaznsUsudunandsluduneunisuisuiiioudosiu ms
Wisuiguansgiu nsusuiisulurieosiu waznmaIeuieululsinunsns semined
2561-2565 lufluiiugniudiusvds 14 Yav¥n ldud fwmiassees Uniuys uassedun
guasIYsTl UNIE1IAIN FBLdR YoUAY 1a8 NIWALS YNAIMS UATEDTIA anyd qlaviy
wazinsysel 390 24 ulas Wuifenandndienny 12 Weu wuin anewug CMR59-55-202
Tnandnaniads 5,791 Alansusels geniniugszees 5 uazsvoes 11 Jevas 17 wag 19
iy SUsinaudduihanads 24.0 Wesidus gsniniusszees 5 wavszees 72 Fevaz
9 waz 15 muadu wazlvnananudsade 1,401 Alandudels gendmiugszees 5 seues 11
WarIEEeY 72 $98ay 26 10 way 11 MNa1AU NaanmMTieseianesnnlagly GGE biplot
lunsUssliuiadesn nanvaenananiian wudn areiug CMR59-55-202 a@unsausudale
nisluanmwindeudaningzess Us13uys umaisaiu $os1dn vouwny 1oy NWaUS
UNATVNT UATAITIA ANYT UazinyTysal
AdAgy: dudUends n1sUTuUTaiug wandndiian

unin
Uszinalngduginisinunsudauasnisadiudendnanimdudiu 1 vedan 1wl
2564 depannaninriiud Uz 10.38 dudiu yaen 123,209 Auum iy 48% gagaluy
50U 14 U ffudaudd 2550 (Usvwndigsiaeaulall, 2565) ﬁﬁuﬁﬂqﬂﬁuﬁwwé’asm 10.92
dnils Winandn 35.09 ddu wandnade 3.37 fuseld (@innuassgianisinums, 2565)
winsfiumandnlagsuresssmannmsveeiuiignuinnimafunandnse
15 fafu msvfuussiugiudvsndad olinandndefiuiigeluisdnusnduog s
nslvIManees lneaudideiivlsssees andiideialsuasianaunundsa laadunis

msUs:qunomuua:una\mamujw

46

amiuidewslsuazwsnounuwdvoiu Us=910 2565



Usuugiusudvsndesnaaideaieldlitudendsiuglve Alvnanandofiuiigiu
demalinunsnsiselfifiaty nandndiomenosemsildldusslomisusiieg adesels
dulsifuusena dady oideiinguszasdifleusuussiusiuduenadlwlawus iliua
nanuavudegs Inglvinandnudegeniniugszees 5 lideanitseuay 15

4 ad
aunInULaEIENS
L4
aunIn
1. angwugdudvsndyagnuand 2559 wasugilTeuiiou laun Wugszees 5
58809 9 Jr804 11 UAZIYERd 72
2. Jaiall 46-0-0 18-46-0 Uag 0-0-60
3. answnildaaiumdndviny 1sa wazuuas
4. 15evinUasiiudutls LUy Reimann scale
/s
nsaliunudTelasiauuiulseiugiudendngnuant) 2559 JTunaunis
ANTUITUNARDY Al
1. NsHaNuuarNSARIEBNIUG
IS o a v 6w o o A fa o A ! 2 avy
U 2559 afluniskauiugivdvsvaanaudideiulsssees mnzwdaildainniswea
Judunan Aadensundfiauysaiudeusaiedneaulasan
U 2559-2560 Jun1sAmdeniudnnenu (Seedling Selection) ALAUN1TNAADIN

fa o

AudiTefiylsszues Taedhendmgliawuaslgn TdssesUgn 1.5x1.5 was wielvsu

Y

!
ud1Uzndansdnan nlaun Antdoniud1UsndIandnuazNsIfY SEAUNITWLANAY
sUNSS

U

[
a A

i dlilo waznisiasgiule
U 2560-2561 WunsAmdanuuusiusoun (Clonal Selection) Tdiugszens 5 uaz
svee9 9 WuitugiuTouiiioy dudummaassfiguéideivliszens Ugn 1 aewussoun
wadag 10 du Tdsverdan 1.0x0.8 lums Ygniugiieuliieuadun 25 uaq Andensiu
dugndanndnuaenssi sedunuania sunssh Ao Ysinautly wasnonds
2. MIUTEIUNANGR
2.1 mswisuidieuibesdu (Preliminary Trial)

T 2561-2562 1MUNLNTTNINABILUY RCB $1uau 2 91 thanewusfidadentd

WU 82 aneiiug Ugnileuifiguiuiugseeas 5 seued 11 Uavsveed 72 aduniimaaes

AugIdeiivlsszens vurawUasges 5x8 lwns seuzUan 1.0x0.8 AT 31U 5 kA7 10

g
=
Wl

1 '
) I

MuTAUALY 3x6.4 115
2.2 MaUFeuLfisunuguInsgu (Standard Trial)

T 2562-2563 1LHLNNTNARBILUY RCB $1u3u 3 91 diiusAidaidenld
13U 20 angitud UgnidSeuliieuiuifudszees 5 seeed 11 Uavseeed 72 adunimaaes
3 anuiiveaes leun audisefivlsszens qudideivlsunsassd wazqudideiivlsvouunu
YAuUadEeY 5x8 Lns srerUgn 1.0x0.8 ms $1uau 5 w0 10 #u fufiAuien 3x6.4
I
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2.3 maFsuiisuiugluviosdiu (Regional Trial)

9 2563-2564 1UHUNITNAABILUY RCB §1uan 3 91 thsTuddends
g1eugAInn 919U 9 aneiug UanilSeuieuiuiugsseas 5 5809 11 Warseeed 72
fuflunsneaes 7 anudinaass liun qudideiivlsszens quiideiivlsunsanssd audide
flsveunnu AudiTenalsguasusidl AudiTeuasinuinsinynsunTssdun wavaudide
LAZTAUINTINEATIAY IUIALUAIEDE 5x8 WnT SxevUan 1.0x0.8 Luns 311U 5 Ua39 10
fu fufiiuifen 3x6.4 was

2.4 msilSeuieuiugiulsinemsns (Farm Trial)
T 2564-2565 1MAUALNITNAGBIUY RCB 113 4 91 thiuddendaany

[ v

Wug A1t 91w 4 aeiug UgnilSeuiieuduiugseues 5 seees 11 uagszues 72

EN

D) o

[J

AndunmeaedluiUannening 91U 14 Jwin lawn Jminseeas Us13uys uasTvaun
QUaTIYFIT WME1IANL F08LA VDUKAY LAY NIWAUT YNAIMT UATEITIA anyF qluvie
wazinyyTal YUIRLUAIE0E 5x8 1As SrerUan 1.0x0.8 ms 91U 5 w027 10 Fu Wil
FULE 3x6.4 1nS

HALAEINTAINANITNARDY
1. MsHaNuguaNISARIRBNIUG
aneiug CMR59-55-202 Wugnuauszninvaneiug CMR50-73-6 fiuiiugsyees 11
Ing59a CMR 88311310 Cross-pollinated Manihot Rayong wauiuglud 59 mﬂ@'muﬁ 55
Husudduil 202 vesguandl

¢

nsAaLaaniuwle aunsadaaniiud1Usndale 771 a1ewus WuanuauLuy

9 Y
[

Avuanaws (CMR) 3113U 686 @1efiug 90 122 Anay wazgnuauila (OMR) 91Uy 85
aefiug MnerauduLl 43 Wug

nsfaLEeNsuLN aewug CMR59-55-202 Tinawanhaniade 4.04 Alandusedy
Usinaudaade 32.3 Wesidud sudinsfiuiieaads 0.79 uazmnuguads 164 iwuiluns
Tuvauzdiiugszees 5 Tnanananiade 2.20 Alansusesu fuTiaudaeds 25.0Wedidud
fufimafiuiien 0.73 uagarwgunde 137 wuilums diwiugsvees 9 Wnandnvnaniade
3.16 Alansusiodu fusmnaudaads 29.7 Wedldud drdmsiAuiieaeds 0.76 uaz Anugs
12y 161 Wwufluns (Table 1)

2. MIUTLUNANER
2.1 mafuiiteudosiy
anewus CMR59-55-202 Tiinandnvinaniads 4,592 Alanusiols gendniug

52009 5 Laysrend 72 Mrkanananiads 2,613 way 3,175 flansusels mudisu Andu
Yowar 76 way 45 aud1iyu dUSinautaads 29.4 Wedldud geandisees 5 AdUTunaull
ae 22.6 Wosdus Wemwaniunandaudsnols wuin Wnandnudaads 1,347 Alandy
siols gandnsees 5 Mvinandnuduads 592 Alansusiels (Table 2)
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2.2 NI uLiguRugEIRSgIu
N153ATIERANULUTUTIUTINAIN 3 @01ull Ao Audideivlsseens Audide
Aylsunsassd Audideivlsveunnu Aunandniian wuii a1eWug CMR5-55-202 11

o

nawdnvhaniade 4,362 Alanudels luuanssedideddymeadatuiugszees 5 uas
svues 11 Alvinandnianiade 4,354 uay 4,143 Alanfusiols mudiu Tusinautaede
19.5 Wefldud ganinszees 5 uazszens 72 AvSinaudaade 18.1 wag 16.7 wWedldud fAn
Hudesas 8 uaz 17 audwu nandautaade 845 Alansusels luuwanssegediteddy
ysadAfuiusszees 5 svues 11 uarsvoes 72 Alinandnudaads 804 1,016 uay 931
Alansusials muddu (Table 3)
2.3 mafisuidisuitusluviosiu
M531AT1E9ANLUUTUTINTINDIN 6 anudineass fie qudidofivliszoes
AugIdeNiylsuasalssd Audidenylsvounnu audidedvlsguasusll Audideuas
WALINISNEATUATINVALN UazaAudITouagsinuInIsinunsiag wull a1gwug CMR59-55-
202 nandntaniade 4,837 Alandusiels gindnsvees 5 uazsvees 11 fevas 11 uay 9
muady Tusinautslufaniade 23.6 Wesldud qaninszees 5 uazszees 11 AfUTaw
wddluianids 22.6 uag 20.9 Wosidud smdrdu Andufosar 4 way 13 muddy
fudzdmnsiug/ameuglinandaudandsliunndsedildodfyneada Tnsaoius
CMR59-55-202 Tinananudls 1,108 Alansusials gendnssees 5 Plvuandnauils 966 Alansy
sols Andudosaz 15 (Table 4)
2.4 nswlspuiiisuiuglulsinunsns
mMsUsziunandnanulannunsnsly 14 Smin Wednsei GGE biplot U84

dnwaiznananinan Wiledmdeniusfilinandniadegs uaziiadosnwlumslinandnd wud
aeug CMR59-55-202 fliafissnmiuaslvinandninanadogsiian sosaaun fe szues 72
(Figure 1) ﬁgﬁﬂﬁ (2562) 51891u71 Wugnssulugauad (ideal genotype) A159ziinLade
HANARAZY UWagkandniiatosnmlunnaniniinde Wugnssulugauad Ae dundaignas
VULEUATIANAAELN AN TMLINARDY (average-environment axis; AEA) wazinandouseu
fugnssufogynadnuInuaslinuevesInne fugnITIINNTige TAadenanangsian
waziugieglufitaiidnlndunu AXA snnnineiduiugifiadiosnings

N193LATILNAUNUITAUVDIRUT WazANINWING BUIINNTIN GGE biplot (which
won where/what) (Figure 2) Wu31 asnsouvsanmundesld 3 ngu de ngudl 1 leun
Jarinszees Us3uys umansaiu $0810n YoULNY 188 YNAINT NIWALS UATAITIA anys
wazinsysal naudt 2 leun Yminguaesni wazngud 3 1dun fmiauassivdun uas
alovie Tawaneiug CMR59-55-202 uagszees 72 Tinandngsluaninuandounaud 1 du
Wugszees 5 uavsvees 11 linandngsluaninuindounguil 3 wag 2 audu (Figure 3)

SoTinserinundsUsiusn 14 an1udl wuin aewug CMR59-55 202 Tvinanansi
anade 6,592 Alansusols F9NI1MUSIYE09 5 uaTIYE 11 Plnanananady 5,528
waz 5,233 Alansusiols auardu andudosas 19 uaz 26 muadu waldunnssediadl

o w a

HedAgneaifnuszees 72 Nlnandniianiady 6,524 Alansuasls (Table 5) dUTua
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uwlinde 24.7 Wedidud geniniugszees 5 wagszees 72 AUGinamiueds 22.3 wag 21.9
Wesidud awddu Andudesas 11 wag 13 amddy (Table 6) Woduandunandnutl
fals WUl @rewug CMR59-55-202 fnandnudaunds 1,646 Alansusels wansgegiadl
HodAynneadftuszees 5 svped 11 wavszees 72 Aiflnandnuwtaade 1,280 1,380 uay
1,430 Alansusiols auddu lne CMR59-55-202 Tinandnudsgendnseea 5 seeed 7 uay
Je8ed 72 Sowar 29 19 uag 15 muasu (Table 7)

3. dnwauzUszdnnug

3.1 Anuuzmnengnumans sudsndsaneiug CMR59-55-202 Suanseufitnmma
oudlen Auludunsenden dnwazuannanduidugus dnvasnssfuiinsunnie 0-1 sedu
ATIFIIBINTTUANAILINT 130-150 wuRiuns dviudidendu idevdvn Wienidina
aNwUEIINTINTIBLNUNTEUBN (Figure 3)

3.2 dnwarnsnainunsfiddny sudusndsaneiug CMR59-55-202 fwandnii
anlade 5,805 Alansusisls qeniniugszens 5 uazszens 11 fovas 15 uaz 20 AWARY
fUsinautiands 24.0 Wosidusd geandiszees 5 uavszeea 72 fevar 10 uaz 15 MuAFy
fUnaisiuuiaade 35.61 Wedldud ganinszees 5 wag 52803 72 Jovay 4 uay 7 Auady
Tnananutiande 1,401 Alansusiels gsndnussvoes 5 seees 11 uazszoes 72 fovay 26
10 wae 11 awadiu uarlinandnfuuiands 2,058 Alansusiols ganiiugszees 5 szue
11 uagseead 72 Sogar 21 13 way 4 Mua1iu (Table 8)

dyunan1Innaay

fudsnasaneiug CMR59-55-202 ugnuauseninsaneiug CMR50-73-6 fuiug
speed 11 MnMsHauiuglul 2559 irunszurunsandeniugbull 2559-2560 wazn1s
Uspifiunandanudunounsuiuuseiuslul 2561-2565 Aiqudisefivliuarauditouas
WAILINITNEAT VBINTHIVINITNEAT UaglinuaInsdavmingnee 90 24 wlad wuin ane
fiug CMR59-55-202 1{usfudgndsaneiusiauilinandnuaznandnutigs Inglvnandn
vhanade 5,791 Alansusiels gandniugsvees 5 fevar 17 fusmaudduaniads 24.0
Wedldud ganiviugszues 5 $evas 9 uazlvinandnutiaade 1,401 Alandusiels gendinwug
Y809 5 18809 11 Warsyens 72 $8ay 26 10 war 11 auady Ugnldluiuiivgn
fudendeiiluisluniang Yusen naneTusenideanieneudns nmenyfusenidsuniie
AouLN MAnakasnIAmtenauas awsausudilanisluaninwindendminssess
U513UY3 UN1a13A10 $88L90 YBULAY 188 NIWAUT YNATNIT UATAITIA aNy3 was
nyTYsad
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Table 1 Fresh root yield, Starch content, Harvest Index and Plant height of Clonal
Selection (2016 Hybrids) at Rayong Field Crops Research Center harvested at 10
months after planting in March, 2018.

. _ Fresh root yield Starch _ Plant height
Variety/Cultivars Harvest index
(kg/plant) content (%) (cm)
CMR59-55-202 4.04 32.3 0.79 164
Rayong 9 3.16 29.7 0.76 161
Rayong 5 2.20 25.0 0.73 137

Table 2 Fresh root yield, starch content, starch yield, dry root content, dry root yield,
HI and plant height in Preliminary trial (2016 hybrids) at Rayong Field Crops Research
Center, in 2018/19

Dry root Relative
) Fresh root  Starch Starch Dry root Plant
Variety/ , . matter , )
) yield content  yield yield HI height
Cultivars (ke/rai) (%) (ke/rai) content (ke/rai) (em) check
rai rai rai cm
: ’ : (%) s (%)
CMR59-55-202 4,592 29.4 1,347 39.87 1,829  0.79 175 176
Rayong 11 4,375 31.0 1,352 41.02 1,792 0.70 177 167
Rayong 72 3,175 18.7 635 32.13 1,051  0.76 135 122
Rayong 5 2,613 226 592 34.97 915  0.67 158 100

Means in the same column followed by a common type of letter are not significantly different at the 5% level by DMRT

Y Relative check is Rayong 5
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Table 3 Fresh root yield starch content and starch yield of cassava varieties/cultivars
in Standard Trial (2012 hybrids) from 3 locations harvested at 12 months after planting
in May, 2020.

Varieties/Cultivars v Locatiozr:s 3/ Combin.ed Relativea/to
RYFCRC NSFCRC KKFCRC analysis check
Fresh root yield (kg/rai)
CMR59-55-202 5,042 3311b 4,733 4,362 b 100
Rayong 11 4,494 3,389 b 4,544 4,143 b 95
Rayong 72 5,203 5,558 a 5,975 5,579 a 128
Rayong 5 4,714 4,453 ab 3,894 4,354 b 100
CV (%) 11.0 17.9 174 155 -
Starch content (%)
CMR59-55-202 23.8 ab 23.1b 11.7b 195 b 108
Rayong 11 276 a 27.7 a 19.1 a 24.8 a 137
Rayong 72 20.0 b 24.3 ab 6.4 c 16.7 c 92
Rayong 5 204 b 229 b 11.0b 18.1 bc 100
CV (%) 8.5 8.5 9.8 9.0 -
Starch yield (kg/rai)
CMR59-55-202 1,210 761 b 564 b 845 ab 100
Rayong 11 1,249 938 ab 861 a 1,016 a 126
Rayong 72 1,060 1,355 a 380 b 931 ab 116
Rayong 5 962 1,020 ab 431 b 804 b 100
CV (%) 14.8 22.0 21.0 19.4 -
n a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
YRYFCRC: Rayong Field Crops Research Center YNSFCRC: Nakhon Sawan Field Crops Research Center
¥KKFCRC: Khon Kaen Field Crops Research Center “Relative check is Rayong 5
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Table 4 Fresh root yield starch content and starch yield of Cassava Regional Trial

(2012 Hybrids) from 6 locations harvested at 12 months after planting in May, 2021.

Locations Relative

Varieties/ 2 Combined

Cultivars RYFCRC”  NSFCRC”  KKFCRC” UBF/CRC NMé/RDC LEARDC®  analysis ch:Zk”
Fresh root yield (kg/rai)
CMR59-55-202 6,330 a 5,139 a 5,181 4,920 3,836 3,617 b 4,837 ab 111
Rayong 11 4,722 b 3,800 b 5,092 5,728 4,164 3,067 b 4,429 b 102
Rayong 72 5,108 ab 4,178 ab 6,375 6,811 3,718 5,211 a 5,233 a 120
Rayong 5 4947 ab  3817b 4,664 5,125 3,368 4,250 ab 4,362 b 100
CV (%) 13.2 14.3 19.9 19.2 20.2 17.9 17.8 -
Starch content (%)
CMR59-55-202 26.9 a 213 b 18.5 255 28.9 203 b 236 b 104
Rayong 11 284 a 258 a 18.8 283 31.3 252 a 263 a 116
Rayong 72 209 b 19.6 b 139 24.5 26.3 204 b 209 c 92
Rayong 5 234 b 218b 12.8 23.9 31.8 22.1 ab 22.6 bc 100
CV (%) 6.9 6.4 21.1 13.5 17.1 7.9 13.2 -
Starch yield (%)
CMR59-55-202 1,460 1,095 984 1,274 1,091 742 1,108 115
Rayong 11 1,266 976 918 1,649 1,319 770 1,150 119
Rayong 72 1,370 815 894 1,676 953 1069 1,129 117
Rayong 5 1,129 829 597 1,249 1,056 938 966 100
CV (%) 23.7 154 27.6 30.9 19.4 21.5 25.4 -

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
YRYFCRC: Rayong Field Crops Research Center

ZNSFCRC: Nakhon Sawan Field Crops Research Center

¥KKFCRC: Khon Kaen Field Crops Research Center

#UBFCRC: Ubon Ratchathani Field Crops Research Center

¥NMARDC: Nakhonratchasima Agricultural Research and Development Center

¥LEARDC: Loei Agricultural Research and Development Center

"/Relative check is Rayong 5
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Table 5 Fresh root yield of Cassava Farmer’s Field Trial (2012 Hybrids) from 14 locations harvested at 11-12 months after planting.

Fresh root yield (kg/rai) of cassava varieties at 11-12 months after planting

Eastern region

Lower Northeastern region

Upper Northeastern region

Varieties/
Cultivars Nakhon Ubon Maha
Rayong”  Prachinburi¥  combine  Ratchasima  Ratchathani  Sarakham  RoiEt ¥  combine  Khon Kaen Y Loei? Mukdahan ¥ Kalasin¥  combine
2 2 1/
CMR59-55-202 7,556 a 8,192 a 7,874 a 6,354 a 5,559 7,050 a 14,483 8,361 a 3,033 a 5,608 a 5,346 6,375 a 5,091 a
Rayong 11 5710 b 6,4890 b 6,100 b 2951 b 5,946 5,942 ab 12,535 6,843 b 2,265 b 4,871 ab 4,519 5071 b 4,182 b
Rayong 72 7,496 a 7,809 a 7,652 a 6,250 a 6,288 7,379 a 14,670 8,647 a 2,291 b 6,054 a 4,992 6,263 a 3,690 b
Rayong 5 6,471 ab 7,133 ab 6,802 b 6,840 a 5,000 5217 b 12,663 7,430 b 1,505 ¢ 4,067 b 4,117 5071 b 3,690 b
CV (%) 111 9.7 10.4 154 13.2 14.1 13.8 15.2 129 15.6 19.1 10.9 15.6
Fresh root yield (kg/rai) of cassava varieties at 11-12 months after planting
Varieties/ Relative to check
. Central region Lower Northern region Mean

Cultivars Nakhon Sawan  Lopburi ¥ combine ¢ i othai’  Phetchabun combine Rayong 5 Rayong 11 Rayong 72
CMR59-55-202 4,433 a 6,688 5,560 a 6,713 b 4,896 a 5,804 6,592 a 119 126 101
Rayong 11 1,675 ¢ 4,869 3,272 b 7,517 ab 2,896 b 5,206 5,233 b 95 100 80
Rayong 72 3,108 b 6,700 4,904 a 7,354 ab 4,688 a 6,021 6,524 a 118 125 100
Rayong 5 2,429 bc 5,225 3,827 b 8,619 a 3,042 b 5,830 5,528 b 100 106 85
CV (%) 18.1 18.5 19.4 12.9 9.8 12.9 15.0 - - -

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

YHarvesting in May, 2022  “Harvesting in April, 2022  ¥Harvesting in June, 2022
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Table 6 Starch content of Cassava Farmer’s Field Trial (2012 Hybrids) from 14 locations harvested at 11-12 months after planting.

Starch content (%) of cassava varieties at 11-12 months after planting

Eastern region

Lower Northeastern region

Upper Northeastern region

Varieties/
. Nakhon Ubon Maha
Cultivars Kalasin
Rayong”  Prachinburi¥  combine  Ratchasima  Ratchathani  Sarakham  RoiEt*¥  combine KhonKaen?  Loei?  Mukdahan Y iy combine
o 2 1/
CMR59-55-202 28.2 a 222Db 252 b 25.0 30.1 a 22.5a 28.8 a 26.6 a 26.8 a 27.7 a 28.8 ab 18.1 ab 253 a
Rayong 11 27.6 a 26.2 a 26.9 a 27.8 30.8 a 20.2 ab 28.0 a 26.7 a 255 a 273 a 31.7a 209 a 26.3 a
Rayong 72 20.4 c 16.6 ¢ 185 ¢ 24.3 252 b 18.1 bc 234 b 22.7b 230 a 258 b 268 b 142 b 225b
Rayong 5 253 Db 23.0Db 24.2 b 26.28 268 b 158 ¢ 249 b 235b 14.40b 237 c 30.2 ab 134 b 20.4 b
CV (%) 5.2 7.6 6.4 9.4 5.7 12.1 6.4 8.2 20.1 3.2 8.1 185 12.7
Starch content (%) of cassava varieties at 11-12 months after planting
ieti Relative to check
Varieties/ Central region Lower Northern region Mean
Cultivars combine combine
Nakhon Sawan | opburi Sukhothai ¥ Phetchabun ¥ Rayong 5 Rayong 11 Rayong 72

CMR59-55-202 177 b 30.4 b 24.0 b 18.2 21.3 ab 19.7 24.7 b 111 95 113
Rayong 11 233 a 329 a 28.1 a 23.8 189 b 21.3 26.1 a 117 100 119
Rayong 72 17.7b 30.1b 239 b 18.9 22.1a 20.5 219 c 98 84 100
Rayong 5 174 b 29.8 b 236 b 21.2 19.8 ab 20.5 223 c 100 85 102
CV (%) 10.8 4.6 71 16.5 9.1 13.3 10.0 - - -

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
YHarvesting in May, 2022 #Harvesting in April, 2022

3/Harvesting in June, 2022
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Table 7 Starch yield of Cassava Farmer’s Field Trial (2012 Hybrids) from 14 locations harvested at 11-12 months after planting.

Starch yield (kg/rai) of cassava varieties at 11-12 months after planting

Varieties/ Eastern region Lower Northeastern region Upper Northeastern region
Cultivars Nakhon Ubon Maha Kalasin
Rayong”  Prachinburl”  combine  Ratchasima  Ratchathani  Sarakham RO Et?  combine  KhonKaen'  Loe”  Mukdahan " iy combine
Y Y v

CMR59-55-202 2,121 a 1,808 a 1,964 a 1,580 a 1,678 ab 1,574 a 4,179 a 2,253 a 816 a 1,553 a 1,526 1,145 a 1,260 a
Rayong 11 1,574 b 1,691 a 1,632 b 824 b 1,829 a 1,201 b 3,492 ab 1,837 b 581 b 1,327 a 1,430 1,055 ab 1,098 b
Rayong 72 1,533 b 1,282 b 1,408 c 1,513 a 1,582 ab 1,309 b 3,478 ab 1,970 b 517 b 1,567 a 1,349 891 ab 1,081 b
Rayong 5 1,637 b 1,644 a 1,641 b 1,781 a 1,347 b 828 ¢ 3,170 b 1,781 b 217 ¢ 960 b 1,259 684 b 780 c
CV (%) 10.6 13.9 12.3 14.2 14.7 1.7 15.3 16.2 26.4 13.6 19.9 24.0 20.2

Starch yield (kg/rai) of cassava varieties at 11-12 months after planting

Varieti Relative to check
ane' fes/ Central region Lower Northern region Mean
Cultivars —,~ combine ~ ~ combine
Nakhon Sawan Lopburi Sukhothai Phetchabun Rayong 5 Rayong 11 Rayong 72

CMR59-55-202 799 a 2024 a 1,411 a 1,202 b 1,040 a 1,121 1,646 a 129 119 115
Rayong 11 386 b 1,602 ab 994 b 1,781 a 552 b 1,166 1,380 b 108 100 97
Rayong 72 547 b 2,000 ab 1,274 a 1,402 ab 1,045 a 1,224 1,430 b 112 104 100
Rayong 5 422 b 1,553 b 988 b 1,815 a 602 b 1,206 1,280 ¢ 100 93 90
CV (%) 25.0 15.1 18.4 17.5 15.9 18.0 17.2 - - -

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

1/Harvesting in May, 2022 ”Harvesting in April, 2022 3/Harvesting in June, 2022
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Table 8 Agronomic characters of CMR59-55-202 Rayong 5 Rayong 11 and Rayong 72.

Variety/Cultivars
Characters
CMR59-55-202 Rayong 5 Rayong 11 Rayong 72
Height" (cm) 230 204 215 209
Fresh root yield" (kg/rai) 5,791 4,968 4,860 5,942
Starch content" (%) 24.0 21.9 26.2 20.9
Starch yield" (kg/rai) 1,401 1,113 1,277 1,258
Root dry matter content" (%) 35.61 34.19 374 33.34
Dry root yieLdl/ (kg/rai) 2,058 1,695 1,816 1,982
Harvest index" 0.63 0.59 0.57 0.66

YAverage from Preliminary trial, Standard trial, Regional trial and Farmer’s field trial during 2018/ 2019 - 2021/

2022 (24 locations)

Mean vs. Stability

40

Eft3

[
7
8 Efe
£ b L Ef1
2 o - T S - LI LT e m——
3 11 11
o
&
s | 13
o
T ] i
e 3
T T ; T T
40 20 0 20 0

PC1,7081%

Figure 1 The GGE biplot-Environment for fresh root yield shows the mean of the

environment

Remark: 1. Rayong 2. Prachinburi 3. Nakhon Ratchasima 4. Ubon Ratchathani
5. Maha Sarakham 6. Roi Et 7. Khon Kaen 8. Loei 9. Mukdahan
10. Kalasin 11. Nakhon Sawan 12. Lopburi 13. Sukhothai

14. Phetchabun

Ent 1. CMR59-55-202 Ent 2. Rayong 5 Ent 3. Rayong 11

Ent 4. Rayong 72
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Which Won Where/What

PC2,24688%

-40 -20 1] 20 40

PC1,7081%

Figure 2 The GGE Biplot shows which genotypes performed bets in which

environments for fresh root yield

Remark: 1. Rayong 2. Prachinburi 3. Nakhon Ratchasima 4. Ubon Ratchathani
5. Maha Sarakham 6. Roi Et 7. Khon Kaen 8. Loei 9. Mukdahan
10. Kalasin 11. Nakhon Sawan 12. Lopburi 13. Sukhothai
14. Phetchabun
Ent 1. CMR59-55-202 Ent 2. Rayong 5 Ent 3. Rayong 11 Ent 4.
Rayong 72

M % 3 e

MR59-55-202: (a) shoot tip color (b) leaf color,
petiole color and shape of middle lobe of leaf (c) stipule (d) stem color (e) growth

Figure 3 Botanical Characteristics of C

form (f) outer peel of root color and root form and (g) root pulp.
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ASUENUAZAALABN Streptomyces sp. 17'iwammiaanqméma%qmwiumi
AUATaT1 Ganoderma boninense suvnlangduinU gy
Isolation and selection of Streptomyces sp. producing antifungal
compounds for control of Ganoderma boninense causing

basal stem rot disease in oil palm

. Yy 1/ a a a w g/ a a ¢/ a v £ o £ 4

99% %jLLﬂ'J YIUYU FIYTINUS T ATNT ANDNIY’  LNAFNA ﬁ?ﬂﬂq‘u

Teera Chookaew" Yingniyom Riyapan Worakorn Sittipong"
Therdsak Sawatsuk"

ABSTRACT

Basal stem rot disease in oil palm caused by G. boninense is now a threatening
disease in oil palm cultivation in southern Thailand. The objective of this study was to
isolate, screen, and investigate the antifungal potential of the crude extract from the
selected Streptomyces sp. for their antagonistic ability against G. boninense. The
experiment was studied from October 2019 to September 2021. A total of 167 strains
were obtained from 21 samples of oil palm rhizosphere soil in southern Thailand. All
strains were tested for antagonistic properties against G. boninense using the dual
culture test. The results exhibited that four strains (namely CW2, CW5, CW9, and KS1)
achieved the highest activity at 100.00% followed by the strains KS10 gave the
inhibitory activity at 93.52%. Furthermore, the strains CW5, CW9, and KS1 demonstrated
the strongest inhibition (100.00%) from the dual culture test and exhibited greater
activity in the culture filtrate test. Based on the 16S rRNA gene sequence analysis
indicated that the strains CW5, CW9, and KS1 were belonging to the S. morookaense.
Whereas the strain CW2 was S. atratus, while the strain KS10 was S. (uteireticuli.
Crude ethyl acetate extract from S. morookaense CW5 were employed using the
poisoned food technique. It was found that different concentrations (0.01-100 mg/ml)
were able to inhibit G. boninense from 24.67-100.00%. Crude ethyl acetate extract at
10 mg/ml exhibited the highest activity at 100.00% as well as can be competed with
hexaconazole (1 mg/ml). However, with regard to basal stem rot disease caused by
G. boninense, there was no report on the biological control of this disease from
S. morookaense. These results indicated that S. morookaense CW5 represent a strong
fungicidal activity against G. boninense in vitro and may have potential as bio-fungicides
in order to regulate the target spot of basal stem rot disease.

Keywords: Streptomyces sp., oil palm, basal stem rot disease, biological control

1/ guiifeduihdugsug ot aafiddefilsuasiamawnundanu nswdnnmainess

1/ Suratthani Oil Palm Research Center, Field and Renewable Energy Crops Research Institute, Department of Agriculture
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UNANED

Tsadduimduiuanides 6. boninense itilsafimdszualufiuiivgniida
ihifumsmeldvesusemelng sdfelditagusvasdifiousn dnden uazAnuidnaninues
AN7aNANYIUAIN Streptomyces sp. GfE]ﬂ”liﬂ’JUﬂﬂJL%?aﬁ G. boninense ALIUNITNAADY
Wauna1Au 2562 fafiueneu 2564 laglen Streptomyces sp. MnAusevdduUuuly
Muiinaldsiuau 21 frethe I8 Streptomyces sp. sauau 167 lelsan dadennisidu
Uftinddertesn G. boninense #1833 dual culture nun 4 lelsian (CW2 CW5 CW9 waz
Ks1) Sfudadesay 100.00 uazlelawan K10 fudedovar 93.52 Wionmaounisdudlngldd
nseudsadenuin lelaan CW5 CW9 way KS1 nsdudedesar 100.00 veann1smagey
18 dual culture waznisldinsendsade nmsfnwaiuluavedu 165 rRNA wuin
Tolatan CW5 CW9 waz KS1 daduunidu S. morookaense lelaian CW2 fs S. atratus
wazlelowan KS10 Ae S. luteireticuli n15Madaulseani nmaesarsadaneuiiadnd e
leTiaes@1Anan S. morookaense CW5 sionnstiudadasn G. boninense #2833 poisoned
food technique WU31 N NSEAUAIIULT LYY (0.01-100 mg/ml) a1u15a8ud ud 051
G. boninense l#¥oay 24.67-100.00 Tnseaidudu 10 me/ml Sudsligeantosay 100.00
wazlinansdudufiouindu hexaconazole fimnandudu 1 me/ml aehdlsfinu e
Aenfunsnuamisdinimen S morookaense lun1sduadesn G. boninense éilsiiag
fsenumneu wansvaaeuandliliiuin . morookaense CW5 Aidaidenldansaniuns
091 G. boninense a8silUszAns amluseduiosufvinig uwaziy whuINLdlUgnIs
stannnsladisdmiuaunulsadfuninundunisy
AEARY: {Fo Streptomyces sp. Undunisu Tsndduin N1IAIVANNINTINN

unin

ndoyatuyieiul 2565 Usewmalngdnunugnurduirdussuin 6.18 a1uls
= a 6 ’S Ly % Y ‘:? Ql' 3 9; Ly a 6 961 v a
NnaranUIauududTzaIu 17.59 a1uau wundgnuianuinukaznananuiauuiiui
wwalduiindy nglud 2564 Tnunugnurduinduiasnandnurduindulseann 6.06 duls
waz 16.79 a1udiu auadu wufivgnurduindudnlvgegnanieldanduiesas 86.00

L A s 9 o o a A v | A

Yaaiunlgnurduuniusema vdesosar 14.00 Nsza1eeglunindu q (AMLNITUNIT
ﬁmm@mmw%’a;ﬂaﬂ%mmmimam%uﬁwmwm, 2565)

15AaNAUMINUIa LYW B Ganoderma boninense (G. boninense) ¥ibina
nananamsolulinandnias (Yunaliza et al, 2020) WaidulsaguussUiduuniuvazdusiu
g WuNssEUInTeatsregen i luiiunvgnurduiniunenialdvesusenalng Ay
= 1 1 3 gol v Qldy 1 @ d%’ al' ] o v
Femediulugnululrduudueny 10 Yauld eagrelsinig mnnisasiiuiidisialsadisu
whduddunudn nsseuinvedlsadivwldunulududduengtesaniey o a319aiy
Analitununsnadusgiwnn anwsdinaideninnisygnurduinduunuiuifuiulas
Ugnneuntduduliduindueigunn wazdinisiwmeurduundulilundas dadunisad

1 d’{" [ dglj . (% ) dy = a .

wiasazauaavnvedlsald Wes G. boninense IaLludoanvslsafivlufiu (soil-borne
plant pathogen) @1u130LNsNIUNSEUDIVRNLTDT (basidiospores) UTBLWINTZANUHIUNS
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52UUTIA (Siddiqui et al., 2021) nMsnuasninuuauUdNTukansIduloveadeslaLdn
luvhanevieuassniglusuiiduiiundudiuiunn nuad wasantunulidudsiuasdunu
My 91nsanalueInisssezgainevesnisialsanainsadunald winsdanneinis
YeslsalusyezLsnAoUNUABNntU vilaein
n153nn1stspasuiAudtulaenisldansedl linanisdudmseniuaunsiia
lsnldme? L9991n18951 G. boninense §iszuzNNAIMAIBTEUY LATNITUNINTLANYLTINI
a da & . 2 Y o w o =~ ] Y = L.
STUUTINANAUNTIGEI1 G. boninense Wudednnavinlitasialisnsonisid1de (Hushiarian
et al., 2013) Wafsaniiunivgnurauundiunuantoinisvedlsaaisuiiududnd ulaves
WU ANNANNTaluNTYIIiAALIAYLYETT G. boninense 19gndudwsaTuagiuseuy
A a a & v o & A A ads o Y o
1987 3Nne1luus N 9 AWUNITAIVANLYEIT G. boninense tneT1I5TadluuIluNIY
anunsauaulspasudUaunulaegeliusEaEA N
= a A6 | a ¢l A a v o & .

Streptomyces sp. Wugdunsguineniiusednsnanlun1sdugwios G. boninense
d9eunan1sdudduseauiesdJiinisiaanindeldSeueuduiy eqdunsd
UUn¥du « (Shariffah Muzaimah et al., 2020) wu Pseudomonas putida (Shui et al.,,
2021) Burkholderia spp. (Yurnaliza et al., 2020) Trichoderma asperellum (Muniroh et
al., 2019) wag Bacillus cereus BKA 10 (Mardiah et al., 2018) ﬁﬂﬁﬂLﬁaLﬂ%ULﬁUUﬁﬁuw%é
anuafieglufusznitegrsunlaanuuasgnuraunduiniiauagliifalsadduninme
wAlulad Next Generation Sequencing Wui1 AuUNIENGUNTUNUINIUNITAIUALLYBE M
LspansuniluaniswinaeunusIsuF Aenguuenrludedn (Anothai and Chairin, 2022)
Inewenguueniludedniinudulvailuie Streptomyces sp. undsdaraz 70.00 — 90.00

agalshany Paunsdufindniiuszaninmsenisduguties) G. boninense waziinig
o < A o I3 [V o N A v
Woundudidarinansiadiuingegludssimaniales ewinlauszaudymnsssuin
yodlsaafuunUIanuItuIAeU WATaduaInaIwaulRgugulesn G. boninense
aneugnuenlaanmsszuinnelulszme dsduieiduimuinisly@35dwiumunulse
arvuhduidduiiietuluusemalng nsuenuwagAnlden Streptomyces sp. N@11150
HERA5R0NNENITININLUNTETUENYRI G. boninense awwnlsAafuiiU1duuniuls
Tududpssndunsine

gunsaluazdsnig
Tanaunsal
1. gunsainisiiudaegna lawn gawanadin Uinnuall nszanwiudin
2. @15.adl laun Ethyl alcohol 75% Dimethyl Sulfoxide (DMSO) Ethyl acetate
3. E)’]Wl'iL?TENLG?;UE] oA Potato dextrose agar (PDA) Glucose Yeast-extract Malt-
extract Agar (GYMA) International Streptomyces Project Medium No. 2 (ISP2)
a. gunsaflutfesufoins léun aemnsidsade fldeide udedauduleth dou

29 LATDINAUTEMLATLUUNLY (rotary evaporator)
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B9
1. MaLiufegeiu

Ausegsiusoudulduiiunnulasgninduhiufiauysal erguinndt 10
July uarhifinisuansornisveddsadiduiinlufiufisng q Wu Sminguns gsugiond
n3ed 059 uATAS5IINIIY Qe wazasvan Tasyefisefuaudn 0 - 15 lwuflumg LAv
fhegsRusiuay 2 9a 99ag 100 n3u vuUasaz 3 9a Aqnlvidniu antufshulius o
gamgiiviondua 10 Ju newiTluuenide
2. ﬂﬁiLLEJﬂL%E] Streptomyces sp.

FregeRuiifsauuie thauenide Streptomyces sp. #2833 soil dilution spread
plate 3uanndasiegafuuTnm 5 ndu wanlutinnduilseidousuns 45 Jadans wazide
Jvantaaz 10 Wi (ten-fold serial dilution) NeAa1sUYILAREAUTTEAUNITITBR19 107
10* war10” Usuims 100 lulasdns uuemns Glucose Yeast-extract Malt-extract Agar
(GYMA) 1Ay nalidixic acid Uimm 25 ug/ml wag cycloheximide ‘Uilﬂ(ﬂi 50 pg/ml e
FudauuafiSounsuaunasden) maamuumuaaﬂwmm‘wmmmi Uwuamammwm 14
Tu ivlaladves Streptomyces sp. Aifidnvazuandaiy LW@i%Wﬂﬁ@UUi”ﬁ%ﬁﬂﬂ‘W“U@Q
Streptomyces Sp- mamwu&mwaiﬁ G. boninense (Shariffah-Muzaimah et al., 2015)

3. miﬂmaamﬁua Streptomyces sp. wuﬂiuawﬁmwmamia‘uENLGUE)’i’] G. boninense

(%
o

thusiaglelaanuente Streptomyces sp. Tusnldumageudszansamlunisiuds
a1 G. boninense (G. boninense wenuasifusiusvagluriosjiinslsaiis u quiide
Unduusiuasugdsnid) #1875 dual culture TneLd Baid 031 G. boninense UUBMS
International Streptomyces Project Medium No. 2 (ISP2) 7 u LLang‘&J\‘iL%EJ Streptomyces
sp. irakenlelasn1sadauuems 1SP2 luwuInstkazn199INveUUEMIIE Bl e
2 wuiiuns WWunan 5 Yu 9nsuld cork borer vuaduriugusnas 5 fadiuns Loy
a3 G. boninense uinilundlusiuemsiiieaiuie Streptomyces sp. luwuansady
fuile Streptomyces sp. 4WA¥WIRINVOUIUDIMISEBUTD 2 LHURLUAT Unfigamaiives
Junan 9 3u LU‘%&ULﬁﬂUﬁUG{;@MUQmﬁaNLQW'}%LG‘?}U@iW G. boninense (Shariffah-Muzaimah
et al,, 2015) 2M19LNUNITNAADILUY CRD 914U 3 $1 favunnvesdeiiidios G. boninense
Tugamuauuazgavaaey 1oy at ldduiumifosazn13duds (Percent Inhibition of
Radial Growth; PIRG) 91n§o8azn156usa = (R, - R)/R; x 100 1o R, fie Safveadesi
WSYUUBIMNTYAAIVAN UaER, AB 'ﬁﬁmaqLsnaﬁml,aﬁmuuaflmiwmaau (Lim et al., 2018)
AnLaanlalatan Streptomyces sp. ‘I/lﬂJ‘lJiuﬁi/lﬁﬂWWIUﬂ"IiEJUENL“UEJ?H G. boninense
a. mwmaaumwuwwaﬁ G. boninense mammauamwaﬁum Streptomyces sp. 7
Antdenle

vlelaianves Streptomyces sp. iibknan1sdud udesn 6. boninense gean 5
Susiuusnumadeunsdudadesn G. boninense setnsendsndes Tnaisouiieunariy
dual culture sazdnianloluanilinanissudadon 6. boninense geannssiuiia dual
culture warmsldhnsendoate dmsunmsmegeumeinnsenisnde Buandmduloves
o Streptomyces sp. YALEUEUAUGNATS 5 Tadiung fdsdliuuemsuda 15P2 wu 7
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Fu ialuemsinas 15P2 Usuns 250 Haddns wen 140 seuseunit Wunan 7 Yu vui
QaunQiivies mﬂﬁ?uﬁwmmum%mLLaﬂL%aéﬁm’mﬁasau 6,000 spUADUY Lutian 10 Wil
nsesdtlasedenses 0.45 luaseu Ynhnseadsadenausiuiuonms PDA ludnsndu
2:1 wasluauesasade (Unasu 20 fiadansseaiuenns) seliiaeimsurie annt
14 cork borer TuAdUKIUALENATS 5 TaAlns 1@1¥BUTeT G. boninense TAssliun
7 4u whhlunwmsinanauewnsifende duilgumgivesdunm 9 fu wWisuisutuyn
AIUAY (positive control) Ananthnduisendelueimis PDA wazSeuiguiuyanIuay
(negative control) Finatal cycloheximide U119 50 pg/ml Tue1m1s PDA 119LHUNNSNAADY
WUU CRD §117u 3 91 Sruwnnsailidosn G. boninense VIYAAIUALLALYANAADY U1TDYA
ﬁl@fﬁﬂmmm%’aaa nsduds dmdonlelmanuonis Streptomyces sp. Milszansanly
m‘JEJ‘UENLSUE]iW G. boninense g3g» (Muniroh et al., 2019)
5. Msdnuunadin Streptomyces sp. lngnismanuiindlolnaves 165 rRNA

Fasuun Streptomyces sp. idmdenldluseduaiia (species) Tnonshnsienaisiu
Uareddu 165 rRNA L319naiaf 18 uLeves Streptomyces sp. wiagloloanaieynann
Aued13a3UvesUTEM QIAGEN (Bacteria Genomic DNA Kit) iitdutefiadalifisuiunm
mowmaila PCR Tglwsimes 27F 5' (AGA GTT TGA TCM TGG CTC AG) 3' waz 1492R 5' (TAC
GGY TAC CTT GTT ACG ACT T) 3' (Hamid et al., 2020) A533a0UUIu AL AN TNHER S st
PCR #ae350zn lsaaasianlnslasda vindnsmsl PCR voed udau 165 rRNA 7t lavils
U%qm‘éﬁw QIAquick PCR purification Kit (QIAGEN, USA) W&tflduiesniiasizsimaidu
Tanalelnaludruvosdu 165 rRNA Tnedsdredalddnseididuiua antuiididuiua
fldTeuiisuaundiefugiuteyalu GenBank lngldlusinsa BLAST ¥ea The national
center for biotechnology information (NCBI) (www.ncbi.nlm.nih.¢ov/BLAST) Wi 5 wun
¥finved Streptomyces sp. WagU1a1a ulaAa lolna a3 19ANUFUNUS 1T T TRIUINS
(Phylogenetic tree) Inglalutnsu MEGA version 7.0
6. N1SARAANSANANIVINNLE & Streptomyces sp. 7 fatdanldfan1sdud 1ud 057
G. bon/nense

mlfua Streptomyces sp. iaI%Lamwimwaﬂﬁaumaqaﬂwqmmﬁmaauma dual
culture LLaummaaLamLﬁua Laaﬂummmmmamm ISP2 U31795 100 fiaddnsiugndi 140
SOUADUNT UNWQQJMQZMEN Hunan ¢ Yu mniugnende Streptomyces sp. adluommsiaes
Fawan ISP2 Usunas 1,000 findans 1we % 140 soUsoUNT Umﬁqmmﬁﬁaq Huan 7 4u
LENad Streptomyces sp. 88NNBIMITLALUT S Tnevuiesiiauigisou 6,000 soU
sownd WJunan 10 uil thdwmesnafivenldaiadesviaraisiefiaesdandnsdu
1.1 Tned3u1ms wendquteiianz@ianenn ven 3 ase @enveanarduuullssmeia
AYaN80DNAYLAT DINAUTEMEANTUUUMY TiALAY 45 mbar gauundl 40 e gALTd
ANULSITAU 120 SUMBUNY (Lim et al,, 2018) Lﬁumiaﬁmﬁlﬁlﬁqmmﬁ -20 parLYaLTYd
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7. Msmenudutufivnsauvesansatae1uInde Streptomyces sp. dadenlanenis
ffudfusie 6. boninense Tutiasuftifinag

NedeuUsEaN AMNTesEsaTAne1UNG 0 Streptomyces sp. sen1sdiudad e
G. boninense A1835 Poisoned food technique (Samarak and Tedsree, 2016) L?m}ﬁﬂ
avaNuENTatAneIuURIE 10% (V) dimethyl sulfoxide (DMSO) TohldmnunduduiSudu 100
me/ml uazidanlildmnududy 0 0.01 0.1 1 uaz 10 mg/ml MntuLn3eNes PDA
wEthansatafiseium LA 9 NANAUD1MT PDA wadluauemnsdente (Usuna
93 20 feddnsreauens) selifinormauts 9nEuld cork borer WuRTUALSNAS 5
ﬁaﬁmm EOULTDTT G. boninense Mawdls 7 Su udnhlurnsinansauemsiasaie
Uwammwm Dunan 9 Ju wWisuiieuiugamiuau (positive control) Tnelduhnduilesh
o uaz109%DMSO ua WisuiguiuynaaIuAl (negative control) mmammﬂaﬂszjviﬂuﬂszja
ALy 1 me/ml luens PDA 1uALNNSNARBILUY CRD S11Au 3 91 Savwinvessadl
{851 G. boninense vasyAvARBULATYRAUAY YnTayailldduanmiesasmatiuda

NALAZITUNANITNAADY
1. MsiAUfeEgHu

PnnsLiusegRusaudulnduiiuluiudisng @ menaldvesUssmalnenuin
¥shednapuiteldlunsuenide Streptomyces sp. $1uau 21 §awens (Table 1)

2. mnwm%ﬁ] Streptomyces sp.

Freghapvlunsaziiufisnuiy 21 freee wonide Streptomyces sp. wuin léie
Streptomyces sp. 971U 167 ”Laiemawumwwmﬂwma Telatlveade Streptomyces sp.
fidnvuradonlderusvd 4 du12 e du wides uasd uAnaeiY wenaniung
lolgianaseseningdnng 9 1 ¥ea /1 uasviEes nwu Streptomyces sp. Tunndege
Auihianuenide uarldideidaunainuaneiiosan Streptomyces sp. \DuadunFdiny
lé’fﬁl’ﬁﬂiuizwﬁnﬁiugmz;ﬁﬂaaamamﬁw%é Snvaalesh Streptomyces sp. a¥1etuil
AIUNUNIUAINTOUTUR IR DA NINADUA ¢ LA
3. nMsiniEenide Streptomyces sp. TiUszansamen1stiudates 6. boninense

nmaihleleanveade Streptomyces sp. uenlaaniu nageuUsyansanly
n38udades G. boninense nuin msdudsiildann 167 lelmanegludrsiosay 10.20 -
100.00 $1uau 50 lelaan Tnanisdudamnindesay 50.00 $1wau 110 lelmanlinanis
fudeglutisdosay 50.00 - 80.00 wazduau 7 lelmavilinanissudannnirdosas 80.00
lolowanilinanisdudsgaan 4 lolsan (CW2 CW5 CW9 wax KS1) dainisdudsiosay
100.00 uazlelatan Ks10 dAnsiiudsdosas 93.52

Telotan CW2 CW5 CW9 waz KS1 fuenldwuin fiuszansamgaiiensSeuiivuiu
nsdudaiion G. boninense feisnsmeianmiidisenunountil viuiseves Ima et
al. (2018) 51891U7 1 Pseudomonas aeruginosa 1 Ussdns nrwlun1sgdud d 031
G. boninense ¥owaz 75.00 Tuvauzdl Mardiah (2018) fausnuuadiSenfinaautalunisudn
miaaﬂqwéé’usjgu%yaﬁ (anti-fungal activity) Inedauenidowuaiieaini ol odausng 9
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gaaU1auuTU town 570 819U Tu waznau1duuTy Nan1SAREeNaRUATIS 8RS dual
culture WU Wv Bacillus cereus BKA 10 HUseansnmn1s8ugautasi G. boninense GG
Lazianuaiunsalunissudadesay 62.22 11u3Tevee Muniroh et al, 2019) T

Pseudomonas aeruginosa kag Trichoderma asperellum Na@aaun158 Ue 3 LSU 931

(%
o

G. boninense wu3 TAnsEiudadesn G. boninense Sovaz 71.42 way 76.85 AU
Yurnaliza et al. (2020) wenuazAnidenidouuaiiieufinsfiddnaninluniseunmdes
G. boninense T,mau,smL?gaLLUﬂﬁL‘%&Jﬂﬁﬂﬂ@mﬂaﬂuLLUaamémfwﬁumﬂﬂivmm%uimﬁl,%a M
nsAnmuIn WewuaiiSefiuenldde Burkholderia spp. wariluszansnmlunisdudauie
91 G. boninense ¥ovay 55.00 Shui et al. (2021) AaugnuuaiiSofidauauTananieulss]
protease ay glucanase mmmiaaaaamammmaasuaqL%ﬁ;auma‘ﬁm%muamﬁjaﬁ
G. boninense nswenid sanauusnawlacduiniululssmaniads nanismageu
aruannsalunisdudadesn 6. boninense #2838 dual culture wu3n Pseudomonas
putida wonananansananeulss protease uay elucanase wdadsiiusyansanlunsiuds
L‘%’aiﬁ G. boninense oua 86.30
4. MsvageUNsSuS T a1 G. boninense Aprnsondsndeves Streptomyces sp. 71
Andanle

nsnnaeuNsEusalies G. boninense anlelmianiilitnanisdudsgean 5 Susy
LsnAreIneud saud anudn Tolsian CW5 CW9 KS1 waz KS10 a@unsadudad a3
G. boninense TagliAnstiudsdosas 100.00 Wes G. boninense llansaiadayuue1ms
PDA Tinauseinsesdsadeanleloan CW5 CW9 KS1 uay KS10 fausuil 1 veennsans
Fosmageu druinsendendevedelaan w2 Tainsdudisesannietosas 69.23
(Table 2, Figure 1) Taglalatan CW5 CW9 KS1 wag KS10 Tananisdudlamnianisld
cycloheximide (50 pg/ml) & afuansfisiuszans amlunsdudados Tnelianisduds
Fovay 93.76 Tudi1uvesn1smagou dual culture wuin laleian CW2 CW5 CW9 wag KS1
asadududos G. boninense Inglsanistiudedesas 100.00 d@ulelaan Ks10 e
nsdudesesanniedesay 84.42 (Table 2, Figure 2) agslsiinna lolaian Cw2 Tinanis
Fudauiesn G. boninense fosay 100.00 ionagausie dual culture uilinanisdudad
anauviaedouaz 69.23 Weneaeulnemsldinnsendonte nansmaaessnanaenndoiu
Shariffah-Muzaimah et al. (2015); Jung et al. (2018) fis1841u31 1HeqAuvsufinuileld
TugUwuusinaiu ’Lﬁwamﬁé'fuéy’u%ammmiiﬂﬁ%mﬁ’u Lﬁ@ﬂﬁ]’lﬂmﬁﬂi‘“ﬂaUGUE]QEIWMWiLgﬁJQL%a
n30anwE E)Wi’]iLaENL‘UE)IUiULLUULMa’JLLa Lwammamamiwammiaaﬂqmmqmmww
LANAIIAY INHANITNAABDS laimawiwamaaumwam G. boninense @gANIITUNY
dual culture waznsldiinsendsadeie Toloan CW5 CW9 uay KS1 amaimwm 3
olmanduleleandifiusyavanmsonisauamies 6. boninense
5. Msdndmunadin Streptomyces sp. lngnsanauiliadlelnauss 165 rRNA

mnmsienesidduiindlelvdussdu 165 RNA (1450 bp) 1 5 lelsiam vdeya
flfussuioutugiuteyalu GenBank wuin s 5 lelaaniimnuimilouvesdiduiiangle
Indduwuaiiisslungu Streptomyces adutiandlalndvetlolsian CW5 CW9 uag KS1 3
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AUWIlRUY Streptomyces angwug NR112529 Tugiuteya GenBank Saway 99.86 99.93
WAz 99.93 muadu telatan CW2 dadnumileuny Streptomyces @1eiug NR043490 Tu
g1utoua GenBank Sawar 99.45 uaglolyan KS10 dauwmileuiiu Streptomyces aneiug
HQ650809 Tugtudieya GenBank $oway 99.39 (Table 3) lethdeyadudduiaaalelnd
Y998U 165 rRNA H1ILATIERANFUNUSITITAUUINITA8A158518 phylogenetic tree LUy
neighbor-joining WaAIAMNEFUNLSTI TuIN1sNUI Tolaian CW2 way KS10 fanudunus
aneiuleleiansu q sgrataiau Ineleleian CW5 CW9 way KS1 Ao S. morookaense
Tolwian KS10 A S. luteireticuli wazlelgian CW2 @9 S. atratus (Figure 3)

Pnmsnadeunsiudutes G. boninense tngldtinsendsadonuin i 3 lolwan
Ao lolman CW5 QW9 ua KS1 Ailinansdudauios G. boninense geganssiuiis dual
culture wagmslinsesdsadolaslianissudstenas 100 Mndnuwagmedagiuinen
vadlelaian CW5 CW9 uag KS1 fildannisnsadeunsadauue1msuds ISP2 uagainnns
AATIFAAAULUATDS 165 rRNA Wudn lolatan CW5 CW9 way KS1 Ae S. morookaense 1ag
Tolglan CW5 way CW9 11a1nLMafgluAnglneaINe JinuasaAIsssusy dulelgian
Ks1 danenmnanauluiufisunendeau Smininas eddlsfnu edsdleluan cws
CW9 ua KS1 Tuszaziiandu q wui leleian Cws Eesine s dnssdadusadligen,
Telawan CW9 waz KS1 feiuiadenlelaian CWS5 (S. morookaense CWS)
6. MMt uTnsauvesEsataeTuInide Streptomyces sp. Tifndenldrons
fudatos 6. boninense lutesuftinis

INNITNABINUT FNTANANEIUIN S. morookaense CW5 VNTeAUAIUTUTY
(0.01 - 100 mg/ml) aunsadudutesn 6. boninense Tnpsziunistudafistu dewfiuaay
WuduvesansataneIu wariszAuALTuTY 10 me/ml WU @unsadudad 857
G. boninense 5wz 100.00 uananinsziuadudy 10 me/ml @nsafane1uain
S. morookaense CW5 fgnssudiutios 6. boninense Iiisuwirfunisldarsiafiionasia
wlwa Aszduanududy 1 me/ml dsanunsadudadios G. boninense 1§¥ovay 100.00
i (Table 4, Figure 4) nansvinaasiildaenadosiu Sujarit et al. (2020) Faadnansoen
i]‘l/lém\‘i%ﬁmwmﬂ S. palmae CMU-AB204" wWisldsudauten G boninense wui anseen
qmﬁfmqsz‘?’gmwﬁ'mmiaé"usf’/aLﬁz‘?yaiﬂ G. boninense laLn @19 actinopyrone A @195
anguinomycin A uaza1s leptomycin A wag Nur Azura et al. (2016) 57897477 LoARLULTY
avﬂuﬂau Streptomyces afrasoongrnmsdinmlivatsussan wazansidamuaudily
n1s8udud 031 G. boninense T un @13 cycloheX|m|de Laed1T actiphenol Shanﬁ‘ah—
Muzaimah et al. (2015) 51897431 miaaﬂqwﬁm\immwmﬂ Streptomyces sp. ‘i/lmmm
ﬁugﬂmil,ﬁwjuau%aﬁ’l G. boninense oA @13 tradimefon @15 triadimenol @15 carboxin
&@19 benomyl @19 hexaconazole Wa¥#13 cyproconazole uaﬂmﬂ‘ﬁ Lim et al. (2018) a@nm
ansafiavienuann Streptomyces sp. A19 lngldiofiaasiannuin fsvduanududuvesans
aﬁ’m 1 mg/ml ansadudades 6. boninense T§%ovay 90.59 aghdlsfnu nan1sduds
a5 G. boninense ilda1n Lim et al. (2018) W¥rududuvesansaaveuiidosniius
Iwwamsawwqamw ordunsgnisidermsid sadefiunnaeiuneutnd eunadn

msUs:qunomuua:una\mamujw

amiuidewslsuazwsnounuwdvoiu Us=910 2565



asafianeu lae Streptomyces sp. A19 Aesluemns mannitol peptone broth Turgueil
S. morookaense CW5 \desluams ISP2 FsesAdsznouvetemsiasadefidieiy dwali
{8 Streptomyces sp. wAnanseangnsadanmlduniessetu Tnedseaudy AOEIE- I
1 8119115 mannitol peptone broth 731 mannitol 1Juunar1§veus o8 w3l
Uszansnmilunissududenelsauiiudu (sam et al, 2012)

INIIPUVDA Yang et al. (2020) Wuin S. morookaense mmmwﬁmmiaaﬂqwé
N19TININA ammimm @19 fasamycin- type polyketides @13 streptovertimycins A-H &4
amﬂuaﬁaaﬂqwﬁﬂau aromatic polyketide fiye1n 91318971889 Dos Reis et al. (2019)
WUQ1 S. morookaense umiaaﬂqwﬁwmmﬂmm @19 alkaloids @13 streptoverticillin @13
streptoverticillinone $1891UU89 Feng et al. (2007) Wu11 miaaﬂqmé{ﬁﬁwﬁ’wﬁﬂﬁmm
S. morookaense fe @13 gloeosporiocide lagarsainanilesrusenauvetlulnaanyy
U129 (cyclic peptide) %aﬁﬁamsﬂamawﬁmﬁmmLaﬁaﬂumsﬁuﬁma@Lﬂmmmazﬁ
ﬂ’J’]@JLLGZdNLLiﬂNWﬂﬂi?ﬂﬁﬁ@EﬂU’gULLUUL%QLZ%{"U (linear peptide) LagdIdAIIUNUNIURDNTT
yhaneseioulasl protease AaauRRana11vlHde S. morookaense fiaimunzasio
nsiluussgndldlanninlussiuulameaeu wonniidedisenuinge S. morookaense
mmaﬂ%mumLﬁzjaaflmmiiﬂwsuimﬂuamm (Zhu et al., 2021; Andargie and Li, 2019)

aawliﬂmmmaEJLﬂmn‘um{[fnmiaaﬂqmmw’smwmﬂLsua S. morookaense 1u
n138ud et G. boninense §eliineiisnssunnneu dsmanisvaaeiiduandliifiud
#nenmuaie S. morookaense fidausnldsomssusadesanmaladiduiinidutiy
felusuanoriandafinaridumsiifausidmiumunulsadiduduihifusioly

agunan1INnaag

o 5. morookaense CW5 fiusnuardmidenldainfuseudiduidiniiulusine
2179 Yantaunsassssusy awnsoldduduien 6 boninense annglsndfuAY
difuldvanesuuuy wu meldfuged dinseudsate wararsatanetu Tnesuddldogn
anysallusziuviosfiinig egrlsfnu arseengvdmadinmiinanan S. morookaense
cws Sndudesfnuuiavesans Fseraiduundsvesansesngninisdinnedelu
ihlugnslivsslemildanuansuiniu

nud¥INsineasinsidewasiauimalulagnisdanisdngnulaelddas ua
liifasivansuiafiannsarmuaudnsivldegnaiussdnsnin fmsveronaguieauly
afiana Wnsmsnniluldussleviogesaiios uidmiulsadduninrduigui ti
izmmiuﬁvuﬁﬂqﬂﬂwéuﬁgﬂﬁumamﬂw’%qﬂivL.vmlmnfu galifigidamilunisaiuaulse
mAfeiifunsdaidongdunisitusyaninim dwsulisudadonanvelsadiduinidy
1hifu ieflagimunduiadas warianlivsslondlufiufissuinedsadduniiunduisy

1%
=1

o S. morookaense CW5 fidadants Sududuneuunsniaviiludgnsimnddusiaiuay

o

Angfigvesnsuizinisinensaely Fulunisnevaussuleuiessuialunisduindounisnin

=

wulagldmalulagninnulaenieiadeinynsns guan fuslan wazdunaey
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Table 1 Sampling locations, number of soil samples, and number of isolated

Streptomyces sp. and order of isolates

Sampling locations Number of Number of isolated Isolate
soil samples Streptomyces sp. codes
Nakhon Si Thammarat
Pak Phanang 9 PN1-PN9
Thung Song TG1-TG6
Chawang 11 CW1-CW11
Surat Thani
Mueang Surat a4 MS1-MS4
Kanchanadit 15 KD1-KD15
Phrasaeng 11 PS1-PS11
Krabi
Klong Thom 13 KT1-KT13
Plai Phraya 9 PY1-PY9
Khao Phanom KN1-KN6
Chumphon
Tha Sae 8 TS1-TS8
Trang
Mueang Trang 10 MT1-MT10
Huai Yot 7 HY1-HY7
Ratsada RD1-RD8
Phatthalung
Mueang Phatthalung 10 MP1-MP10
Khao Chaison 11 KS1-KS11
Pa Bon 7 PB1-PB7
Songkhla
Rattaphum RP1-RP9
Hat Yai HD1-HD5
Khlong Hoi Khong 8 KK1-KK8
Total 167
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Table 2 Antagonistic activity of the five Streptomyces strains against G. boninense in

vitro
Isolates Dual culture test (%) Culture filtrate test (%)
Cw2 100.00+0° 69.23+1.04¢
CW5 100.00+0° 100.00+0°
CW9 100.00+0° 100.00+0°
KS1 100.00+0° 100.00+0°
KS10 84.42+1.22° 100.00+0°
Cycloheximide (50 pg/mL) - 93.76+0.5°

* Means followed by different letters in the same column are significantly different at P<0.05 by DMRT

Table 3 Identification of the selected Streptomyces strains based on 16S rRNA

sequence analysis

Strains Length (bp)  Similarity Rate Species
(% Identities)
CW2 1487 99.45 Streptomyces atratus
CW5 1477 99.86 Streptomyces morookaense
CW9 1477 99.93 Streptomyces morookaense
KS1 1477 99.93 Streptomyces morookaense
KS10 1531 99.39 Streptomyces luteireticuli

Table 4 Mycelial inhibition of each different concentration of crude ethyl acetate

extract from S. morookaense C\W5

Concentrations Mycelial inhibition of G. boninense (%)

Sterile distilled water 0.00+0.00°

Hexaconazole 1 mg/ml 100.00+0.00°
Crude extract 100 mg/ml 100.00£0.00°
Crude extract 10 mg/ml 100.00+0.00°
Crude extract 1 mg/ml 73.87+0.66°
Crude extract 0.1 mg/ml 39.33+0.32°
Crude extract 0.01 mg/ml 24.67+0.21°
10% DMSO 0.00+0.00°

* Means followed by different letters in the same column are significantly different at P<0.05 by DMRT
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Figure 1 Inhibition of G. boninense in the culture filtrate test after 9 days of incubation
with the selected Streptomyces strains. Strain CW2 (A); strain CW5 (B); strain CW9 (C);
strain KS1 (D); strain KS10 (E), G. boninense colony with cycloheximide (50 pg/mL (F),

and G. boninense colony in control plate (G).

Figure 2 Inhibition of G. boninense in the dual culture test after 9 days of incubation
with the selected Streptomyces strains. Strain CW2 (A); strain CW5 (B); strain CW9 (Q);
strain KS1 (D); strain KS10 (E), and G. boninense colony on control plate (F).

msUszyudaniviazunavHaviuive

amiuidewslsuazwsnounuwdvoiu Us=910 2565



Streptornyces morookaense (NR_112529)
Streptornyees morookaense (NR_042300)
Streptormyces morookaense (CW9)

Streptornyees morookaense (KS1)
Streptornyces morookaense (CW5)
Streptornyces luteireticu (K510)
Streptomyces luteireticuli (HQ650809)
Streptornyces luteireticul (KU258250.1)
76 Streptornyces cinnamoneus (NR_041223.1)
9o — Streptomyces cinnamoneus (KC152648.1)
Streptomyces atratus (FN6A6668.1)

100
Streptomyces atratus (CW2)

77 Streptomyces atratus (MH197381.1)

|: Streptomyces aburaviensis (F1799164.1)
100 = Streptomyces aburaviensis (Av999886.1)

[ Bacillus sp. (AM179887)
L Pacillus sp. (VK106115.1)

—
0.01

Figure 3 Phylogenetic relationships of the five Streptomyces strains based on 16S rRNA
gene sequence analysis. The branching pattern was constructed by the neighbor-joining
method. The number at each node refers to the bootstrap support value (%) based on
1000 replicates (greater than 50% are shown). The scale bar indicates 0.01 nucleotide

substitutions per nucleotide position.

Figure 4 Mycelial growth of G. boninense on plates containing various crude extract
concentrations of S. morookaense CW5 after 9 days of incubation. Sterile distilled water
(A); crude extract 100 mg/ml (B); crude extract 10 mg/ml (Q); crude extract 1 mg/ml (D);
crude extract 0.1 mg/ml (E); crude extract 0.01 mg/ml (F); Hexaconazole 1 mg/ml (G),
and 10%DMSO (H).
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Varietal trial of Suratthani Oil Palm Hybrids from Breeding Program
Cycle land I
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ABSTRACT

The objective of this research was to evaluate the varietal trial of Suratthani Oil
Palm Hybrids (ST) that were ST1, ST2, ST7 and ST8, from Breeding Program Cycle | and
Il'in nine locations including Krabi, Ranong, Trang, Phatthalung, Narathiwat, Chiang Mai,
Phichit, Nong Khai and Ubon Ratchathani province of Thailand. The experiment was
carried out from October 2017 to September 2021. Fertilizers were applied according
to recommendations of Department of Agriculture in all experimental areas. In the
current experiment, oil palm yield from ST varieties of 4-5 years age was measured.
The results showed that in southern part of Thailand, average yield of all ST varieties
were 1,132.10 keg/rai and ST 8 variety had high maximum yield of 1,399.53 kg/rai in Krabi
province. While in Ranong province, ST1 showed maximum yield of 422 kg/rai whereas
lowest yield of 375 kg/rai. At Trang province, average yield of all ST varieties were
ranged 1,009.42 t01,354.35 keg/rai. At Narathiwat province, ST2 and ST8 varieties showed
1,253 and 1,065 kg/rai more yield as compared to other varieties. At Patthalung
province, ST1 had highest yield that was 236.60 kg/rai that were next to ST8 and ST7
that had 199.33 kg/rai and 177.02 kg/rai yield, respectively. While in northern part of
Thailand, lowest oil palm yield was observed. In Ching Mai province, ST8 variety
represented number of bunch were 2.07 and bunch weight was 2.50 kg/bunch. At Pichit
province, ST8 had highest yield that was 854 kg/rai as compared to other varieties.
Results also demonstrated that in northern east of Thailand, oil palm of 5 years age,

the variety ST7 showed highest yield that was 876.89 keg/rai in Nongkai province.

V guiifoundunsunssd ¥ quiiteundimhiiugregiond ¥ audidefivaunts ¢ quitoussitamsinumsusisna
¥ gudideuazinmnmanunsivgs @ gudidouasimunisinunsssues 7 gudidouasimuinisinunsvuesng

¥ guéideiiglsauasivsiil ¥ qudidefialadednl ¥ audideuasimuinisinuasidng 1 qudideiivaiuguns

Y Krabi Oil Palm Research Center # Suratthani Oil Palm Research Center * Trang Agricultural Research and
Development Center ¥ Natathiwat Agricultural Research and Development Center ¥ Pattalung Agricultural Research
and Development Center ¢ Ranong Agricultural Research and Development Center " Nong Khai Agricultural Research
and Development Center ¥ Ubon Ratchathani Horticulture Research Center * Chiang Mai Field Crops Research Center

19 pichit Agricultural Research and Development Center 'Y Chomphon Horticulture Research Center
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While in Ubon Ratchatani province, within 3 years average yield of all varieties were
467.5 1,454 and 945 kg/rai in each year, respectively and ST1 tends to have high yield
that was 1,016 kg/rai. Based on these results, it is concluded that ST1, 2, 7 and 8 oil
palm hybrid varieties have potential for planting, especially in the Southern part of
Thailand due to their high yield. Furthermore, the results of this study can be used as
information to recommend suitable varieties for different areas of Thailand.

Keywords: Suratthani hybrid variety, oil palm, breeding
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mmﬁwﬁwiamiﬂqﬂmémﬁwﬁu (1n3nde, 2558) TneamzUSinaniruinatensiasadule
warmslvuanan (Lim et al, 2011) A59An1Talu Usuna saudednnslddinasalusag
Wouimat Weannsnisviemiwesduliduingy uenandnmsliilutiudsediy
SrunumyaneunnIns s mYnnzane (Corley and Tinker, 2003) \fioaunsandauidy
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o

dulagreiivsednsamlusmuanuungauuesiuniug el senalng

dsUunan1snaaauarALun

1. manpaeuRuUndinituiudgnuaugsugdond 12 7 uar 8 Tuwnnalddaiy
LWRLINEANNIN WU @1Ensaseiulalan dmsunislinandnlussezusn 81y 5 Ynas
Ugn Undaiufusdinandalifuidslusdastud uiasiug fuualiunislinandndodl
Favianszd wandmnnilanfeuianugisid 8 sesaundegsugisnd 2 war gaugiond
7 dwinnfiuazszues nandnunnfignfewusainugisill 1 sesmunfeqinugisid 2 was
a51u0351il 7 Swinsings nandmnniigareusasugisid 1 sesaunfeaiugini 8
way gl 7 Smiausidna uarugisnd 2 Wuandmunniian sesawunfeqitugs
511 8 wa @319yl 1 lneiuggnuanasugssndl 8 Tuuwildulvinandngeniniugiauly
FwtanszduarlVnandnsosnniudiiluiuiidmiaussng wasings Wugnuaugsegs
571 7 Winanangadudfuiianmsosainiudifa Tufiufidmiaszuns wagnss mugiiy

2. wanamile Smindedl uazfidng Jaduwmmnzaulios fugauanysals &
Usinauhrution uaznisnszanefvesiutionndn 8 ey Sdudsiarerdu 4 - 5 oy sl
nsliiagalugaands wudn Undibhsfuiuggnuaugsiuniond 8 Wnandauagmin
NEAHOAUEIAR
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3. lwananzTusenideanilo Yawiavuesae wazguaTesni anmuTuindiy
ffon Dduthifugnuauasug$sd 12 7 ua 8 WuandnlndiAsstu lnedminnusnis
WugaTug$51 7 Ivnandnasan sesan AouggsuyIsn 2 damdnguasvsniliug
4919035571 1 duwildulvinandngaan 5o Aoiudasugsond 7 auaiu

4. mavgnundutsfuluiiufiufaudafiinnnszsaefvosTunainuluseulides
astimsliiiasulundadelindniduanslinandlfodsasiaonasseiiios
oehdlsiiny Fesinrsandeyanislinondnazauvesuduinduusasaneiug fiony

5-7 U Faaglevoyauiugunniu

LONA15D1984

NSRMINSNEAT. 2565. NMIHARUIAINIIIL NTRYNSNEAT NSENTIBNYATHAYEANNTE).
Audutudl 8 dnay 2565. fivn:
https://www.doa.go.th/hort/wpcontent/uploads/ 2020/mm5mﬂ’15m§1ﬁu.pdf
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aeusluiuiinians fusenideanienauuuvasszalne,
N5ENTNVAANTAIVAIUATUNS 1(2): 1-6.

N3NTE 5USNY 933MU 219AAS wazeagal T, 2554,
Anvinamslieneitusasluidningulunsiamssigemsvesuduindugnuas
31905571, eUNaITEUTET 2509-2553. quitdelnduintugag i
NTLAYINITLNEAT. U1 187-220.

35% onaunsueg Tosn dauundsend Junsiey Uszia neenn wagissan et
2506, giloundutiuarmsdamsaiu. AuevneINToTINYR
NN ISUAVAIUATUNS. B9a1.73 Ui

an1uATeials. 2554, msdansaunduihduitefiunandmitudady,
NTUAPINITNEAT: NTENTILNEATLAZAUNTAL N1 32-59.
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Figure 1 Rainfall and average temperature of A) Krabi province B) Ranong province
C) Trang province and D) Patthalung province during the year of 2017-2021
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Figure 2 Rainfall and average temperature of A) Chiang Mai province B) Pichit province
C) Nhong Khai province and D) Ubon Ratchathani province during the year of 2017-2021
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Table 1 Number of bunch, bunch yield, and bunch weight of oil palm var. Suratthani
1 27 and 8 in Krabi province.

Oil Palm Number of Bunch yield Bunch weight
Varieties bunch(bunch/plant) (kg/rai/year) (kg/bunch)
ST1 14.72 896.15b 2.67
ST2 14.33 1,124.08ab 3.44
ST7 12.72 1,108.65ab 3.82
ST8 15.14 1,399.53a 4.05
Mean 14.23 1,132.10 3.50
CV. (%) 25.34 33.96 24.03

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 2 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of

oil palm var. Suratthani 1 2 7 and 8 in Ranong province.

Oil Palm Number of bunch ~ Bunch weight ~ Bunch yield = Bunch weight

Varieties (bunch/plant) per plant (kg)  (kg/rai/year) (kg/bunch)
ST1 4.81 18.5 422 3.84
ST2 5.23 17.6 402 3.37
ST7 a.17 16.8 384 4.03
ST8 4.52 16.4 375 3.64

Mean 4.68 17.33 395.75 3.72

Table 3 Number of bunch, bunch weight per plant, bunch yield, and bunch weight of

oil palm var. Suratthani 1 2 7 and 8 in Trang province.

Oil Palm Number of Bunch weight Bunch yield Bunch weight
Varieties bunch per plant (kg) (kg/rai/year) (kg/bunch)
(bunch/plant)
ST1 15.10 59.32 1,354.35 3.80
ST2 13.57 51.15 1,167.81 3.93
ST7 13.41 49.02 1,119.03 3.67
ST8 12.69 44.21 1,009.42 3.57
Mean 13.69 50.93 1162.65 3.74

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 4 Number of bunch, bunch weight per plant, bunch yield, and bunch weight of
oil palm var. Suratthani 1 2 7 and 8 in Narathiwat province.

Oil Palm Number of bunch  Bunch weight  Bunch yield Bunch weight

Varieties (bunch/plant) per plant (kg)  (kg/rai/year) (kg/bunch)
ST1 7.61bc 41.32bc 942.07b 5.41b
ST2 9.92a 54.96a 1,253.13a 5.58ab
ST7 6.51c 38.10c 831.06b 6.06a
ST8 8.90ab 48.42ab 1,065.51ab 5.63ab

Mean 8.24 45.70 1,022.94 5.67

CV. (%) 16.90 15.30 18.60 8.50

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 5 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of

oil palm var. Suratthani 1 2 7 and 8 in Phatthalung province.

Oil Palm Number of bunch  Bunch weight Bunch yield Bunch weight
Varieties (bunch/plant) per plant (kg) (kg/rai/year) (kg/bunch)

ST1 5.93 10.38 236.60 1.44
ST2 5717 7.60 173.34 1.14
ST7 7.02 7.76 177.02 1.43
ST8 572 8.74 199.33 1.53
Mean 6.11 8.62 196.57 1,39

Table 6 Average of male and female inflorescences production and yield of oil palm
var. Suratthani 1 2 7 and 8 in Chiang Mai province.

Oil Palm Inflorescences production Yield/plant
Varieties male female Number of bunch  Bunch weight (kg)
ST1 8.77a 1.46a 0.05c 0.13b
ST2 6.17b 0.22b 0.14c 0.42b
ST7 4.97c 1.35a 1.78b 2.47a
ST8 8.27a 1.47a 2.07a 2.50a
Mean 8.77 1.12 1.01 1.38
C.V. (%) 17.85 59.46 53.63 76.62

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 7 Number of bunch, bunch weight per plant, bunch yield, and bunch weight of
oil palm var. Suratthani 1 2 7 and 8 in Phichit province.

Oil Palm Number of bunch  Bunch weight Bunch yield Bunch weight

Varieties (bunch/plant) per plant (kg)  (kg/rai/year) (kg/bunch)
ST1 8.9 37.3 850.4 4.8
ST2 8.8 36.6 834.1 a.7
ST7 8.5 355 809.4 4.8
ST8 8.8 37.5 854.0 4.8

Mean 8.75 36.73 836.98 4.78

Table 8 Bunch yield of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Nong Khai

province.
Oil Palm Bunch yield (kg/rai/year)
Varieties 2019 (3 years) 2020 (4 years)  2021* (5 years) Average
ST1 458.28 487.01 1,103.52 682.94
ST2 510.26 647.52 989.52 71577
ST7 522.12 599.18 1,509.36 876.89
ST8 564.53 479.26 877.80 640.53
Mean 513.80 553.24 1,120.05 729.03

* Data from Jan. to Nov. 2021
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Table 9 Number of bunch, bunch yield, and bunch weight of oil palm var. Suratthani 1 2 7 and 8 in Ubon Ratchathani province.

Oil 2019 2020 2021 (10 months, Jan.-Oct.) Average
Palm Bunch Number of Bunch Bunch Number of Bunch Bunch Number of Bunch Bunch
Varieties yield bunch weight yield bunch weight yield bunch weight Yield*
(kg/rai/year) (bunch/plant) (kg/bunch) (kg/rai/year) (bunch/plant) (kg/bunch) (kg/rai/year) (bunch/plant) (kg/bunch) (ke/rai/year)
ST1 519 5.8 3.91 1,477 12.7 5.08 1,023 5.09 8.81 1,006.33
ST2 399 5.4 3.22 1,446 12.8 4.94 1,015 8.81 7.95 953.33
ST7 485 5.8 3.65 1,564 14.0 4.88 884 5.58 7.82 977.67
ST8 468 5.8 3.53 1,328 11.3 5.14 859 5.02 7.81 885.00
Mean 467.5 5.7 3.58 1,454 12.7 5.01 945 4.31 8.35 955.58
CV(%) 42.40 26.90 19.60 25.20 13.40 17.10 18.60 18.80 12.40 -

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
*Average bunch yield from 2019-2021
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Anganlunislvinandnvastninannugnuaunisululinagau 2564
Yield Potential of Elite Sweet Corn Hybrids in 2021 Trial

2099 AnA3Y 253uuu wea” gwssadl (Ui weaun idaue
X\ ° % < = '
MAgll duAY Wunu Insgr” dnstiu anlvgl® Andsas snavisng”
g v ¢ Y 1/ a 1/ = 1 (1/
WaARUg Wmase” 1wauna wensmw? Ydan lyeassal

( Suphannee Pengkhum?

Chalong Kerdsri¥ Wassamon Mongko
Phorn-Uma Sangsae® Phakphoom Tinkum® Nantana Phosuk® Chatchewin
Dowyai® Supawan Mardmai ” Pongpan Baotong" Chaowanart Phruetthithep®

Paveena Chaiwan

ABSTRACT

The yield potential of 8 elite sweet corn hybrids compared to 8 commercial
hybrid sweet corn varieties was evaluated. The trial was conducted using 3 replications
of Randomized Complete Block Design across 7 environments at Chai Nat Field Crops
Research Center, Chiang Mai Field Crops Research Center, Khon Kaen Field Crops
Research Center, Songkhla Field Crops Research Center, Sukhothai Agricultural Research
and Development Center and Lop Buri Seed Research and Development Center in early
rainy season of 2021. The analysis of Genotype main effect plus Genotype x
Environment interaction, (GGE biplot analysis) can select 3 elite sweet corn hybrids,
$18024 520484 and S20501 that was high yield potential as commercial hybrid sweet
corn varieties and suitable production for processing industry and fresh market that
gave yield with husk and yield without husk between 2,998-3,204 and 1,996-2,052 ke.rai
!, respectively. These elite sweet corn hybrids will be further continued to evaluate in

farm trial

Key words: sweet corn, breeding, stability, multi-environment trial, GGE analysis

Y guéideiilsdoum e.adles adeum 17000

Y Chai Nat Field Crops Research Center, Mueang, Chai Nat. 17000

7 gugideiivlsleddnl o.dunse 2.9l 50290

2 Chiang Mai Field Crops Research Center, Sansai, Chiang Mai. 50290

¥ guiideiivlsasvan a.melvg) 2.49va1 90110

£ Songkhla Field Crops Research Center, Hat Yai, Songkhla. 90110

¥ gugideiivlsvenunu o.dlos 2.v0uuAY 40000

¥ Khon Kaen Field Crops Research Center, Mueang, Khon Kaen. 40000

¥ guiTouasimuININYRsNIQauys o.dles 2.015yauy3 71000

% Kanchanaburi Agricultural Research and Development Center, Mueang, Kanchancburi. 71000
¢ guiidouazimuinmanuasaleriy 8.A3dlss 2.aluvy 64120

¢ Sukhothai Agricultural Research and Development Center, Sri Sumrong, Sukhothai. 64120
" guiifouasiannuiaiugiivany3 e.dles 2.any3 15210

" Lop Buri Seed Research and Development Center, Mueang, Lop Buri. 15210
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unAnge

nsUsEliuAnen nNsIiNaNAR et 1IlNAMIIUgNNANFAIAY YAT 2562 91U 8
gnwan SrududnInavmugaranidunisin $1uau 8 siug Nasummaassuuugsluuden
auysal S99 3 91 S 7 anmwandey fauditeRvliteun quiitefvliednl
AugITeylsvouunu gudidenvlsaswan gudidewasimuinisinunsgloie Audidouay
Warnuaanug ivanys Tudugaru U 2564 nan133A518R8NS nana nveaiugnIsuuan
UfduiusseminaiugnssuivanInwinden (GGE biplot analysis) asnsadndandalnaniu
ANHANAWIY S18024 520484 wag 520501 fnenmlunistinandngalndifgaiudnlnamiu
anuaufiiusitugnisén sangdwsunmsianifiogravinssuuaznaneiingn lnelvnandniinis
WisnuavnandnUeniufenagsening 2,998-3,204 uay 1,996-2,052 Alansusals sy
Frnlwevugnuaiidurataziiluisudsuiuglulsinnsnsdely
AdAgy: T1lnaru USulseiug whesnin vianviangan nwinae GGE analysis

o o

AL
Tupeundnlunsusuugaiusiiuiieg a dusmeu léun 1) madmdenaneiugid
dnuaiziidesns 2) msaaiuslng 3) mameaouuazyseiliuiuslel uag 4) msshwiany
naaroRuiuaznITvEeRug duneuntIvadeukarUssiiiuiugva iy Wunisueneay
uansinsvesiuglmifiAntuaniugnssuasdsnnden vioufisevesisansdsoonaniu
dielrannsadmdeniugiiadsdulvalldedsgniosusiugt (ans, 2529) anuidedialsld
fvuat unsunimageukarUssiduiugly 5 sedu ldun 1) maisudisud ssfu
(preliminary trial) 2) N15LUSUITBUNIATEIU (standard trial) 3) MawFsuiiieuluviasdiu
(regional trial) 4) nsiTeutiisululsinensnsg (farm trial) waz 5) nsneaeululsinuning
(field test) (Riwws, 2558) MawFeuifisuluiosdududuneunsiouiiou wionaaou
yioUspdfiuiugiivinumsussdiudosiuannnigluaniuds Sadiugdndumaaes
Janluaninuandeunisusnanifidarumainvatsanndy madndengnuaufisulagly
ITNTIATILBNTNANE NVRINUTNTTUT WA VU FUN UG TEN TN UTN TTUA VAN INUINR Y
(Genotype main effect plus Genotype x Environment interaction, GGE biplot analysis)
(Yan et al., 2000; Yan and Kang, 2003) 14 u’?ﬁmsﬁliﬁﬂi’agaﬂﬁﬁ%waﬂ WUFNITUAD
anmuandeslugtuuunsm deliasnsadndeniugfiansnsatgnlinnanmuinden (stable
genotype) w%aﬁmLﬁaﬂﬁ’uﬁ:ﬁﬂqﬂiﬁmwmmsm (specific) waazaninwanasuls (Yan and
Tinker, 2006; Yan, 2014) NM33tA51Ra0 o3 NVRIRUELAEI5N1T AMMI analysis wag GGE
biplot §Uszd@NSn1WLilon3135n19909 Eberhart Waz Russell (1966) way GGE biplot
a1113005U18dRd VR sum of squares BRIV dUNUTTEMIRUTATTUAUANINLINA DY
(GEN Ifunnnin waglssazidenuesdoyaiiieafvanmindouuasqadnyuzveaiug e
11NNIINISIATIEILUU AMMI (Namorato et al., 2009) F9 Ceccarelli (2012) "Lé’aﬁuayu
wazkuztWlY GGE biplot TunsiansaunnisnevaussweiugivanImkIndauaInvaiy
2894 UazAny (2563 ) iauiugTilnannugnraunaass (experimental
hybrid) 30U 2562 agl¥isnsiuuraudiuaneiuiduusa (inbred line) 91u3u 128 gnuay
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fiflanuunndasiugnssuanUsy iianeiiug Mntuhgnuauneassuisufisuidosdiu
Tt 2562 (Ra09 wazANE, 2563 ) WagAnRangnraumwiudnUseufigusnsgIulul 2563
(@03 uAzANE, 2564) FaanunsndadendnTnamnugnuasdiauls S 1 ganan I
Anidengnuaudiauannyal 2562 waz 2563 S1uan 7 gawan el mageudnenmluns
Tinandn Tud 2564 1 eUsifiuiugluanui i uuvawan visluanmundendidam
vanvany Wil el 915NN TneuALDIYDI U Auan LA L d1mUTUUgiWuE 9
mnzasanminadenlneily vieanmwindeuiidm uamzianzassioly

gUnsaluazdsnig

1. waeiuddilnamnugnuaufeiy 518024 S19060 S19068 S20008 S20270
520484 S20501 wag 520502

2. wimiusdlnemmugnaauiiiunsismmnasusiusasuan 84-1 (Songkhla 84-1)

Fyum 2 (Chai Nat 2) 30109 Jumbo Sweet) #2311 56 (Wan 54) %1214 56 (Wan

56) walou 1351 (SM 1351) leu3ng 59 (HiBrix 59) wag leusng 81 (HiBrix 81)

Jownil 15-15-15 uag 46-0-0

asmindsivlszinvneusen azlnaass 50% W/V EC

astesiumMInuLaBNINnAuULlYen 1.92% EC

ansUeaiumdnvygaanealie

N o bnkRWw

gunsalinAAuvULUUATRea (digital refractometer) visawuuileie (hand
refractometer)

woatuIes (centrifuge)

®

liineugs nesidledansauies liussin edesds
10. Yanuazgunsnidue 1w Aude aynduiinteya gemideifiunandn fin gunsal

uaand1alne §191une veeslulasiwuiin udu

/s
AsiunImeaedlufsuliguisuiaiueney 2564 11U 7 @n1nkInaeY il 1.

AugITeNvlsdouin a.uamals o.assnet 2.58u1mn (CNT) 2. AudIdenylsideslny
AMUBINT B.4uNT e ATedlr (CM) 3. Audideialiamwan nagqe o.malvie) 2.a9va1 (SKA) 4.
Audideitlsveunnu a.Aan 8.1iles 2. 90Ul (KKN) 5. Audidouaginiuinisinynsnauys
M.UUBIMIE1 943189 2.115yaUUT (KRN 6. AUEITeUAzTALINITINYATALNEY n.ARBINNG
a.A3dnlse a.gluviy (ST) way 7. Audidewasiamnwdaiusiivanys alanay oides 2.anys
(LR 27198HNUN19MAADI4UY Randomized Complete Block Design 311474 3 %1 & Wnaes
UseNaua1801IlnanugNNaNfay 97u7U 8 gnna lawn S18024 (G1) S19060 (G2)
$19068 (G3) S20008 (G4) $20270 (G5) S20484 (G6) S20501 (G7) wag 520502 (G8) F1alwa
wugnuaniugnIsAduiugSeuiieu druau 8 fug liun Wugamwan 84-1 (G9) Feum 2
(G10) Juldain (G11) U 54 (G12) wau 56 (G13) weardu 1351 (G14) lauind 59 (G15)
wae lausnd 81 (G16)
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UsziliudnegnmeesiuguazAnifengnuaudiau lagldisn1sinseidnsnandn
YosugnssusAvUjduiussenitaiugnssuduaninuindey (Genotype main effect
plus Genotype x Environment interaction, GGE biplot analysis) (Yan et al., 2000; Yan
and Kang, 2003) Wialdfiansanaruduiusvesanmuindon Ussiliuiugnssudiduiug
Fuuglugaund (ideal genotype) uazfiansanwugnssud imunzauanizluusay
anmuandey taeldlusunsudisagy Plant Breeding Tools (Sales et al., 2013) nadau
AULANAINYDIBNTNAVBIANINUINA DY (environment effect) WAENARBUAIIUUANFI
YOIUNNT U UT VIR UTNITUAUANINKIAG 03 (genotype x environment effect)
1835 -2 Log Likelihood ratio test NA@ouAMLANG13A1L28 8¥85q AR LA uIUT ULy
fudalnamnugnuaniugnsAdld duiugiuseuiieulass Least Significant Different
(LSD) sty 0.05

nsujunguaine

nitdoiafisosiundounanieudulaslile 15-15-15 8051 50 Alandusiols
MntunTIuiu wazsnsesgnizezinaged 0.75 wins neenwdndeeismeanuinieile
VNI 2 LIAARBNQY TE8¥M95EINenau 0.25 Wng iﬁfwﬁaﬁuﬁﬂqﬂ AAviua1Iidn
Fuiussannousenudinmstgnidlefuiianuiu Wedudninamnuiiongld 2 dUnind
Ugn neuusnliinge 1 fusieva Wodudnlnemuiongls 4 §Uni Tadsusmiinlagls
{oinil 46-0-0 $n91 20 Alandusiels uazidefenyld 6 dUaii lavoudaniilagldiewnd
46-0-0 83 20 Alandusiels Wiiwausemueenation 7 Yudends Wuismanaavdaiueen
Tnuud 20 Ju

HaN1MARBILA I

nsAndendnlnevugnuanfulimvingauivanmwinden Tdnisusaduiug
Tuudaninuindaunazduan nuindenlneds GGE biplot Inglddnwaenianisinunsd
dfey Ao wandninviaudden nandnilnUeniUden wazainnumay Hunasidrdglunis
ARLEDN 2INNTTIATILNANURUTUTIUTDINITNAGDS NUTT WUgNTTH (G) an1muIngeu (E)
wazUduiusseninaiugnssuduaninuindeau (GxE) dauuansneiuegedidedAgnie
aid eg9lsAniy vuInmuLUIUsINvesan Mg eudvuinlng iqe seda3u Ao
WugNIsu uag Ufdunusszninaiiugnssuivanimuandauiivwinidnuin anuwdsusaundn
lunmsvasesidafatuiesmnanuunniswesaniufivhimveass dulduiusssming
ftugnssufuanimndeuiiouadnuntudenndesiunsm GGE biplot-environment view
yesmananiiniaden (Fisure 1) nandniinUsnilden (Fisure 2) uazAaamy (Figure 3)
msznneveaLsazanuiviallaiAy 90° uandiiiuinnisuansesnvesiugnssuiinig
LAAIDDNAR AR 97 U (positively correlated) (Yan and Tinker, 2006; Ceccarelli, 2012)
agalsinu anvazatrumu (Fisure 3) Tuanimuindeuveuunu (E3) waz anys (E5)
nsuanseenveiugnssudalnamuludaseseiu
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wakAniniaFon

lnavugnuausinulinanialuldazaninwindonsg svning 2,079-3,675
Alanfusiols (Table 1) Frlwavugnuandiiuiugnisilinandnluusazannuindenss
J¥UI4 2,371-3,859 Alansusials dalwamugnuansiudiulnglvnandntdauniitnlug
yugnuaNug N AT galuuiazaniwnden d1alwamnugnwaufiau S20484 15
wandslaiunnanendalnamiugnaansiugnsfiafiaaluanimuandemded (M)
YauwAY (KKN) n1ayauy3 (KR) wagany3 (LR waz d1lwaninugnuauday 20501
wandnliunndsandnlnaniugnuaniugnsiniafigeluanimwandeuteum (CM)
Yauwiu (KKN) kagn1gyauys (KRI) (Table 1)

idefansananuuansisvesAad snanananynanmuIndenvosinlnnmny
Ay WisuisuAuinTnemiugnaauiiduiussi (Table 1) wuin $1lnemny
anuauAulnandneg seing 2,435-3,204 Alansusels $1alwamnugnuauiugnsdif
GuiuiUSeudisunniusilinandnegsewing 2,692-3,373 Alansusiols

Flmavugnuanieu S20501 wag 520484 Fslnananwindy 3,204 uay 3,125
Alansusials suaau mﬂﬂdwsﬁn‘lwmmmqﬂwﬁuﬁLﬁ'flumiﬁwﬂ’uiawm 84-1 (2,692 Alansy
siols) osiltiddymaada uazhiumndnamsadidsudnlnavugnaauiiduiugnisidus
s drwdnlnavnugnaauiiay S18024 Felsinandniniu 2,998 Alansusiels Tnanan
ﬁaamdﬁwﬂwmmmqﬂmauﬁﬂumiﬁwﬁuﬁ:wmé‘u 1351 (3,373 Alansunels) eg1adldedfay
yaada udliumnsnensadatuininavnugnrasiiduiugnsiug nmiug

dlefinrsananmndendisdunsnaaeudneninlunislinandninfaudon
91nAn51N discrimination and representativeness view of the GGE biplot (Figure 1)
Fauansmnuannsalunisiduanimuindeniiinisdiuun (discriminating) siugnssudia
waztduiiuny (representative) fifivesanmuIndon wui1 anwuindouauan (E6) waz
alavie (E7) Lﬁuam‘wmmé’auﬁﬁﬁ%mia"wLLuﬂﬂ’uqﬂiiuﬁﬁ wagidufunudia egralsfinnu
ynanwadendsasimundendsiulunisuanisonyesiugnssy 1ilesn yuvesnnnes
Tuusiazanimuandeuduyuua (Yan and Kang, 2003)

' v
faa v

nsUsziiuiugnduiusiuiuglugauad (ideal genotype) Fedaadunugnie
! a o =i Na a v A S A
AlafganvaEnInnensiaulags @8vdwandnyt 1, PC1 11n) uazidiadesnn (stable)
vaaugnIsulunisuansdnwuzdy 9 g9 ({8nSwandny 2, PC2 1o8) (Yan and Rajcan,

s 1

2002; Yan and Kang, 2003) fiola3duiusifiamuaiuin (desirable genotype) %aﬁuﬂu

9 9
¥

gAuARvzeg uLduLNUA LA BTasan KInaeN kaveagkidnunilulugnuafioydss
wsanunsaldiduiugnssudsdadmsunmsusadiunugle (Mitrovic et al., 2012) fatiu Wugh
= I = a o v Y a L v L a d‘ Qll

finuA1damasiiardulndidssdiuiug lugauafininiian (Kaya et al., 2006) 3nA WA 4
(Figure 4) wu31 dnalwemugnuaniugnseiduiugiUseuifiouiugieaudy 1351 (G14)
Juiugniiidunnwesegassiuniaiugluanuad Faluiusibinandnaaazdiaiosnmn
vosuglunsiinandainnaudengs seasun taun lausng 59 (G15) wag lausnd 81 (G16)
auau Tuvaeitnlnamugnuaufau $20501 (G7) Wugnuaunfiafesninvesiugas
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L% {

wazdipseglurauiwnvasiiuglugaund (naudulse) feldinduiugniauailunisling
WAmiinTiaUden sesatn fle 520484 (G6)
N13NATUIAIUMUEAUYINUT A oANNLINFDUIINNTIN Which-Won-Where
biplot (Figure 3) Yan and Kang (2003) leisuzirinfuisglevidlunisduunvsadadeniug
Tmngaufuanminadeudifinnaniedestu fduiussevinaiusnssy uazaninwandes
196 wazau1sadanguaudunusvesaninuindaulanle (Gauch and Zobel, 1997)
Tnlnamnugnuaufiau 520501 (G7) Feidnoamlunislinandndoonindalnanau
aneaviidunmsdiugioadu 1351 lauind 59 uas louind 81 (Table 1) usianansaugnld
Tuanmwnunedeuiivainvaelnedinslinandnluudazanmwndoulsiunndnafuannin
WuldgITudNInAIUgNRaNFAY S20484 (G6)
nandnilnUaniuden
Ilnanugnrandiulinandadnleniudsnlunsazaninuindeueag sening
1,379-2,460 Alansusiols (Table 2) ¥nlnamnugnuaniiduiugnsinlinandnegsening
1,536-2,671 Alansusiols laifidnInamnugnuaniiiudilinandngsnittnlnemiugnuay
fiugnisffnfiaalunsazanimuandey 9nlnamiugnuanfiduy $18024 (G1) wag 520484
(G6) Wnandnindaniudenliuana1aaind1alnaninugnuansiug n1sAi ad galy
an1muanaeaudeum (CNT) neyauys (KR uag any3 (LRI)
idefiansannnuuansisesradsnanananynannwIndenyostinlnnm
annaNfiy WisuisuAuinTnamiugnaauiidusiugnisi (Table 2) w1 $1lnamnu
gnuauAiulinandnegsening 1,610-2,052 Alansusiols d1lnemnuganauiduiug
NsAIRANENBETENINe 1,840-2,247 AlanSusals S20501 520484 uay 518024 linanan
Wi 2,052 1,996 uay 1,996 Alansusiols mudwiu liuansrsandlnamiuganand
Duitusnsfyiug Sslinandnegsening 1,840-2,247 Alansusiels
definrsananmwndoufidiiunmageudnawlunslinandnilnUoniuden
9101519 discrimination and representativeness view of the GGE biplot (Figure 2) Wuq1
anmuandemdesn (E1) aswan (E6) wae glusie (E7) Wuanmuwindouiiogluvouiunves
anmuandesluganad duduaninuandeudiivienisduuniugnssuia wasduiunuda
agdlsfmunsuanseanvesiugnssuluaninwindenvauniu (E3) uaz anys (E5) fddnvue
fifudaszaetu esn yuvesnnmesanmuwindeuiaesuslng 90°
mMsUspiuiudAduiusiuuslugauad (ideal genotype) 99 mil 6 (Figure 6)
wuin TBvBwandnil 1 (PC1=64.9%) 11nnI1BvENandndl 2 (PC2=19.0%) Wuslugaundds
fonsanandneninlunislinandauinninaiosnimvesiug egrelsinin 41alwanau
aneauiidunisniiug leudnd 59 (G15) waztealdy 1351 (G14) Thumsegnsagaiuglu
gauad iiesaniduiugilyinandngs uaviiafosnnlunslyinanangs d1alnavugnua
Fusiu 520501 (G7) thu Beudasdiadosninlunslinandngs uwiskusegvisnituglu
gouAf Liesa1n dnenmlunislnandndesnitdnlnemiugnuauiidunisiiug louind
59 (G15) wazieady 1351 (G14) (Table 2) agnslsfiny dralwanianugnuaudiay S20501
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<

(G7) 518024 (G1) waz 520484 (G6) Adudugnuanilildnanimlunislinandnilnlenideon
ANINANNANALALDUS
Y Y
N15NATUIAMUNULAUYDINUTHOANINLINADUIINNTIN Which-Won-Where
biplot (Figure 7) 41alwavugnuauiduiugnisdimnu 54 (G12) waldy 1351 (G14) lau
304 59 (G15) uaz lausnd 81 (G16) \lwiuglinandngsluaninwindaunieg wilandn
Falnanugnrandunanuay ag19lsinu Tralnanitugnrauday $20501 (G7)
$18024 (G1) waz 520484 (G6) Nfndugnuaunlifidnenmlunisiinandnilnleniudenlu
ANINLINGOUAG 9 EaNTNgNKANALAUBY 9
ATAUNRIY
InlnaugnaNduileta v ulusdazanmuInd oueg s8I 10.5-16.0
93Au3Ng (Table 3) F1alwaviugnuauduiug n1sAfiAAumIuey 58I 10.5-16.5
23U NG Y1alwavug nrauAaua g A1AuuTaend eI Tug NHENW UG
Y aa a ' v v a a
mimwummmmmqq‘wqmimmazamwmaam mﬂwmmmqﬂmammu S19060 dA1AIU
Ul uANE 193100l NRENTUE NSANN A 1AUMIUg I daluan kI oy
Wedlval (CMI1) Feawmn (CNT) veuuiu (KKN) wazasvan (SKA) Tuvaendilnaviugnaassieiu
519068 denAavulduanaeandnlnevugnauiug Msideianumiugeiianty
anmuanaelTeelra (CMI) Faum (CNT) mzyﬁ]uuﬁ (KRI) Llazasvan (SKA)
LHONAITUIAMULANAIIVRIARAHAIUNINU NN NFNINLING DUVBITIILNG
a = a o v P YA v | P
ugnraumduUTsusuiuininanugnnauiiduiugn1sa (Table 3) wudi 413lnn
AN oA f | a ¢ v A g
MIURNNANFALAUTAIAUNINUEYTENING 13.2-15.0 99AUTNY T1alnavinugnrauiidy
WUGNIANLAIANUMIUBYTENIN 13.1-16.0 D9AUING  T1IlNAIIUgNHANRIAUYNGNNEX
a v Y A & Y o & a ¢
mmmmmmuasmwn‘[wmmmqﬂmawL‘Uumimwuqawm 84-1 (16.0 94AUINY)
ag19fied1Ayn19@ia Tralnanugnranfay 39U 6 gnray tauwn $18024 S19060
S19068 S20008 5204840 Wag $20502 fiAAnunmnuEINAIgnangnranidun1si
Wugdeum 2 egrdidudrdgneadd wazlifinnuunnaisaindilnaviug nuauiiduiug
N13ANBY 9 NS
WIaNATUNENNINADUAA T UNTNAFRUANAINIUNSNaRARE nUantUdan
9100310 discrimination and representativeness view of the GGE biplot (Figure 3) Wuqn
anmuinde Teuiv (E2) war vouuny (E3) 1Juanimuindeud ogluraulanves
anmwindeulugauad luvagiianmwiegeualyyiy (E7) Aauid1dnsdnuuniugnssuna
(Huvureinmase) uavyuduwnu AEA n31901n0 wansdsnisiludiunuilid diu
an nwandendu o Wudumuia uillanueeslun1suenauwanaIwesLgNIsy
nsUspiluiusnduusiuiuglugnuaf (ideal genotype) 31nn Wi 8 (Figure 8)
WU aNSwanani 1 (PC1=64.4%) u1nnindnSwanani 2 (PC2=15.7%) uglugauands
#91500191NANEAIMVBIAIAIUNIIUIINATNET BTN MR WS T1alwanmaugnnauiilu
Y o ¢ & U caa AN A v ¢ & )
NsAIUgaYal 84-1 (G9) LuiugNIAIANMIILES wasiiafiosninvesiug Wuiugly
gauAf feuddrtalnaninugnrandiisiu S18024 (G1) S19060 (G2) uay S19068 (G3) axlaidl
AU e0g UV ULYAYBITUS lUEANAR WATTA1WALIDYATUYIIVDIRILNUIBIAILRREY
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AN1NWINABY (EUARNATABINY; Average Env) vilvidiaaAuinnindalnaninugnuay
MAudug

\deRansandnenmlaesiuvesdnlnaniugnuaniiay S18024 520484 uaz
520501 wu31 Sdneniwlunslinandeinifauden dnvonuden uazdiAraiumiugs
wilonindnlnevmugnuanfiaudu o wagiidnsamuesiuslndidsstudnlnamugnuas
fifunisin Fadnlnemnugnuaniisudingn msldsunsusududneanvesiugly
anmuandend fanumainvansuindu lnsanglufiuiunasugndnlnauudidfy
suds UssidlumsiianelaveaununsnsuazuslnalunisiuTeuisuiuglulsinunsnsniy
Funaustely

dyunan1Innaay
T1alnAvTUgNHENALAY $18024 520484 uay 20501 {WuTIlNAVI UG NNANRLAIL
niidnenmgdlunsnasiegnamnsuwazaanilngn

ANYBUAN
fa o v a fa & A (K fa o A A 1
YovauAnALEITekarAnEINITeNAUEITeivlsTeum Audidenylsideslny
fa o (%

gl
fa v A | 1 fa o A 1 ) fa o
audideivlsveuniu Audidenvliamwar gudidouasinuinisinunsngauys audifeuay
Wansinyasaluie wasaudidouasimuiudanugivanys 7lddeiloaniuiiviinig
naaed Sadlodniiunisvaaes uaziiudoyanismeaendued19ids anzd3de3alasvouans
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Table 1 Yield with husk (kg.rai™) of 8 elite sweet corn hybrids compared with 8 commercial hybrid sweet corn varieties across 7 locations;
Chiang Mai (CMI, E1), Chai Nat (CNT, E2), Khon Kaen (KKN, E3), Kanchanaburi (KRI, E4), Lop Buri (LRI, E5), Songkhla (SKA, E6) and Sukhothai (ST,
E7) in early rainy season of 2021

Genotype (G) Environment (E) E-combined (kg.rai™)

(@] CNT KKN KRI LRI SKA STI G-mean Different with comparison varieties

(ED) (E2) (E3) (E4) (E5) (E6) (E7) G9 G10 G11 G12 G13 G14 G15 G16
$18024 (G1) 3,055" 2920  2,490* 2,704%  3,192* 3,675 2,952* 2,998 306 3 -83 -115 -15 =375 -241 -205
$19060 (G2) 2,903* 2,720" 2,562* 2,464 2,940* 3,058" 2,523* 2,739 ar -256 -342 -374* 274 -634*  -500*  -464*
519068 (G3) 2,420" 2,640 2,460" 2,368° 2,730  2,719* 2,457* 2,542 -150 -453% -539*  -571*  -471*  -831*  -697*  -661%
$20008 (G4) 2,530" 2,380" 2,664* 2,608  2,310* 3,073" 2,086* 2,593 -99 -402% -48g*  -520*  -420*  -780*  -646*  -610*
$20270 (G5) 2,564" 2,720%  2,947* 2,368"  2,499"  2,624* 2,240* 2566  -126 -429* -515%  -547*  -447*  -807*  -673*  -637*
$20484 (G6) 3,232 2,920" 3,299 3,040 3,234 3,349* 2,804* 3,125 433% 130 a4 12 112 -248 -114 -78
$20501 (G7) 3,019" 3,240 3,216 3,200 3,150" 3,529" 3,075* 3,204 512% 209 123 91 191 -169 -35 1
$20502 (G8) 2,376" 2,240"  2,500" 2,536%  2,688°  2,625" 2,079* 2,435 257 -560% -646*  -678*  -578*  -938*  -804* = -768*
Songkhla 84-1 (G9) 2,663 3,000 2,698 2,464 2,531 3,116 2,371 2,692 -303 -389*  -421* 321 -681*  -54r*  -511*
Chai Nat 2 (G10) 3,273 3,080 2,421 3,056 3,276 3,086 2,776 2,995 -86 -118 -18 -378*  -244 -208
Jumbo Sweet (G11) 3,018 2,960 3,164 2,776 2,856 3,853 2,937 3,081 -32 68 -292 -158 -122
Wan 54 (G12) 2,967 3,520 3,403 2912 2,520 3,596 2,875 3,113 100 -260 -126 -90
Wan 56 (G13) 2,597 3,520 3,014 2,608 2,478 3,859 3,018 3,013 -360*  -226 -190
SM1351 (G14) 3,350 3,520 3,486 3,072 3,234 3,848 3,101 3,373 134 170
HiBrix59 (G15) 3,412 3,113 3,030 2,880 3,234 3,661 3,342 3,239 36
HiBrix 81 (G16) 2,931 2,960 2,987 2,944 3,486 3,630 3,484 3,203
E-mean 2,894 2,997 2,896 2,750 2,897 3,331 2,157 2,932
C.V. (%) 11.6 13.3 13.2 10.0 12.8 13.1 14.3 13.6

" = significant pairwise comparisons of elite hybrids compared with the best checker (bold value) in each environment at least LSD .05 level

* = significant pairwise comparisons compared with checks at least LSD .05 level
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Table 2 Vield without husk (kg.rai’) of 8 elite sweet corn hybrids compared with 8 commercial hybrid sweet corn varieties across 7 locations; Chiang
Mai (CMI, E1), Chai Nat (CNT, E2), Khon Kaen (KKN, E3), Kanchanaburi (KRI, E4), Lop Buri (LRI, E5), Songkhla (SKA, E6) and Sukhothai (STI, E7) in early rainy

season of 2021

Genotype (G)

Environment (E)

E-combined (kg.rai ™)

™I CNT KKN KRI LRI SKA STI G-mean Different with comparison varieties

(ED) (E2) (E3) (E4) (E5) (E6) (E7) G9 G10 G11 G12 G13 G14 G15 G16
$18024 (G1) 1,971" 2,080 1,591 1,696 2,184 2,339* 2,112¢ 1,996 156 -40 -44 -80 -36 -251 -199 -162
$19060 (G2) 1,970* 2,080 1,767* 1,568" 2,184 2,088* 1,919* 1,939 99 -97 -101 -137 -93 -308*  -256 -219
519068 (G3) 1,540" 1,800" 1,715 * 1,424* 1,932* 1,906* 1,794* 1,730 -110 -306*  -310% -346*  -302*  -517*  -465% -428%
$20008 (G4) 1,529* 2,000 1,891* 1,728 1,428* 2,007* 1,468" 1,722 -118 -314*  -318*  -354*  -310*%  -525%  -473% -436*
$20270 (G5) 1,691" 1,840" 2,034* 1,504* 1,764* 1,759* 1,618" 1,744 -96  -292*¢  -296* -332%  -288*  -503*  -451% -414%
$20484 (G6) 1,865" 2,080 2,013* 1,728 2,184 2,192* 1,912* 1,996 156 -40 -44 -80 -36 -251 -199 -162
$20501 (G7) 1,814" 2,280 1,823* 1,920 1,953* 2,460" 2,116" 2,052 212 16 12 -24 20 -195 -143 -106
$20502 (G8) 1,379* 1,600* 1,497 1,712 1,806* 1,743* 1,534* 1,610 -230 -426*  -430* -466*  -422*  -637*  -585* -548*
Songkhla 84-1 (G9) 1,832 2,120 1,847 1,536 1,743 2,003 1,797 1,840 -196 -200 -236%  -192 -407*  -355*  -318*
Chai Nat 2 (G10) 1,986 2,280 1,738 1,904 2,184 2,144 2,016 2,036 -4 -40 4 -211 -159 -122
Jumbo Sweet (G11) 2,032 2,160 2,033 1,632 1,890 2,393 2,141 2,040 -36 8 -207 -155 -118
Wan 54 (G12) 1,871 2,400 2,407 1,744 1,638 2,412 2,060 2,076 a4 -171 -119 -82
Wan 56 (G13) 1,768 2,360 2,111 1,536 1,764 2,533 2,150 2,032 -215 -163 -126
SM1351 (G14) 2,244 2,360 2,366 1,808 2,135 2,629 2,190 2,247 52 89
HiBrix59 (G15) 1,931 2,287 2,161 1,792 2,058 2,671 2,465 2,195 37
HiBrix 81 (G16) 1,814 2,160 1,988 1,728 2,352 2,516 2,550 2,158
E-mean 1,827 2,118 1,936 1,685 1,950 2,237 1,990 1,963
C.V. (%) 12.1 11.7 13.3 9.1 13.1 13.2 14.5 14.9

* = significant pairwise comparisons of elite hybrids compared with the best checker (bold value) in each environment at least LSD .05 level

* = significant pairwise comparisons compared with checks at least LSD .05 level
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Table 3 Sweetness (*Brix) of 8 elite sweet corn hybrids compared with 8 commercial hybrid sweet corn varieties across 7 locations; Chai Nat Chiang Mai

(CMI, E1), Chai Nat (CNT, E2), Khon Kaen (KKN, E3), Kanchanaburi (KRI, E4), Lop Buri (LRI, E5), Songkhla (SKA, E6) and Sukhothai (STI, E7) in early rainy

season of 2021

Genotype (G)

Environment (E)

E-combined (°Brix)

(@] CNT KKN KRI LRI SKA STI G-mean Different with comparison varieties

(ED) (E2) (E3) (E4) (E5) (E6) (E7) G9 G10 G11 G12 G13 G14 G15 G16
$18024 (G1) 15.2" 14.6" 14.5 13.9" 14.5* 14.0* 15.0" 14.5 -1.5% 1.4% -0.5 0.1 -0.3 -0.1 0.0 0.4
$19060 (G2) 158 15.7 145 13.8" 14.9* 16.0 13.4* 14.9 -1.1* 1.8% -0.1 0.5 0.1 0.3 0.4 0.8
519068 (G3) 15.2 15.7 13.5% 15.6 15.2* 15.6 14.0" 15.0 -1.0* 1.9% 0.0 0.6 0.2 0.4 0.5 0.9
$20008 (G4) 14.9* 14.5* 12.0* 14.4* 14.7* 14.2* 155 14.3 -1 1.2* -0.7 -0.1 -0.5 -0.3 -0.2 0.2
$20270 (G5) 15.0" 13.1% 12.9* 13.5% 14.2* 14.5* 14.8* 14.0 -2.0* 0.9 -1.0* -0.4 -0.8 -0.6 -0.5 -0.1
$20484 (G6) 155 14.6" 13.8" 14.0* 14.5* 14.6* 14.0* 144 -1.6% 1.3* -0.6 0.0 -0.4 -0.2 -0.1 0.3
$20501 (G7) 147" 14.5" 14.0* 13.8* 14.1* 14.5* 13.0" 14.1 -1.9% 1.0* -0.9 -0.3 -0.7 -0.5 -0.4 0.0
$20502 (G8) 13.1* 12.8* 10.5* 14.3* 13.6* 13.5% 14.5* 13.2 -2.8% 0.1 -1.8* -1.2* -1.6* -1.4* -1.3* -0.9
Songkhla 84-1 (G9) 16.1 16.5 15.0 16.1 16.2 16.0 16.3 16.0 2.9% 1.0* 1.6* 1.2% 1.4% 1.5% 1.9%
Chai Nat 2 (G10) 14.0 13.6 105 13.1 135 13.7 13.2 13.1 -1.9* -1.3* -1 -1.5% -1.4% -1.0%
Jumbo Sweet (G11) 15.3 15.9 14.5 14.1 15.1 15.0 15.3 15.0 0.6 0.2 0.4 0.5 0.9
Wan 54 (G12) 14.7 15.0 13.0 13.8 14.6 15.0 145 144 -0.4 -0.2 -0.1 0.3
Wan 56 (G13) 15.3 14.5 14.5 14.0 14.9 15.4 15.3 14.8 0.2 0.3 0.7
SM1351 (G14) 15.7 15.1 14.0 143 14.7 14.0 145 14.6 0.1 0.5
HiBrix59 (G15) 16.3 14.0 13.5 13.9 14.6 15.0 14.0 14.5 0.4
HiBrix 81 (G16) 155 145 12.0 14.3 14.5 15.4 12.7 14.1
E-mean 15.2 14.7 133 14.2 14.6 14.8 144 144
C.V. (%) 59 7.3 10.5 5.2 4.4 5.4 6.9 7.4

+

*

= significant pairwise comparisons compared with checks at least LSD .05 level

= significant pairwise comparisons of elite hybrids compared with the best checker (bold value) in each environment at least LSD .05 level
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GGE Biplot-Environment View for GW_Mean
PC1=87.1%; PC2=17.4%
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Figure 1 The discrimination and representativeness view of the GGE biplot to rank
test environments relative to an ideal test environment for yield with husk of 16

sweet corn hybrids

GGE Biplot-Environment View for YW_Mean
FC1=64.8%; FC2=18%
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Figure 2 The discrimination and representativeness view of the GGE biplot to rank
test environments relative to an ideal test environment for yield without husk of 16
sweet corn hybrids
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GGE Biplot-Environment View for SW_Mean
FC1=64.4%; PC2=15.7%

T o i~
= = G
oo
=
o i
5 @ -
o e
Az
=l
Gh
[ 15
G168 &7 Leggerd
@ Perage B
T * et Erre
&2
T T T T T T T
£ 4 2 o z 4 [

FC1
Figure 3 The discrimination and representativeness view of the GGE biplot to rank

test environments relative to an ideal test environment for sweetness of 16 sweet

corn hybrids

GGE Biplot-Genotype View for GW_Mean
PC1=87.1%: PC2=17.4%
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Figure 4 The GGE biplot-genotype view show the mean performance and stability of
the 16 genotypes for yield with husk and compare the genotypes with respect to the
ideal genotype
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What-won-where Biplot for GW_Mean
PC1=67.1%; PC2=17.4%
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Figure 5 The which-won-where view of the GGE biplot show which genotypes

performed bets in which environments for yield with husk

GGE Biplot-Genotype View for YW_Mean
PC1=64.9%; PC2=19%
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Figure 6 The GGE biplot-genotype view show the mean performance and stability of
the 16 genotypes for yield without husk and compare the genotypes with respect to
the ideal genotype
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What-won-where Biplot for YW_Mean
PC1=84.8%: PC2=18%

PC 2

Figure 7 The which-won-where view of the GGE biplot show which genotypes

performed bets in which environments for yield without husk

GGE Biplot-Genotype View for SW_Mean
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Figure 8 The GGE biplot-genotype view show the mean performance and stability of
the 16 genotypes for sweetness and compare the genotypes with respect to the ideal

genotype
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The Enhancement of Production Efficiency in Sweet Corns Songkhla 84-1

a A‘ v &YV 1/ ua‘ wv ‘1/ 1 a 0‘1/ L a d NU v 1/
UUNNIUS dA9UUBY ™Y dUFNA  LLEINTZIUNT ﬁ'i"lq‘]/lﬁ YIWHUNT 292738 YUaSIUMN
Monthikarn Sungnoi” Somsak Sangprajan’ Sarayuth Chuangpim'

Atchari Boonyawantangl/

ABSTRACT

Farmers in the south prefer to grow sweet corn as additional income crops.
Sweet corn planting often faces high production costs, especially the cost of seeds and
the problem of incorrect pest control resulting in a lack of quality production.
Therefore, the use of sweet corn seeds of (Songkhla 84-1) and sweet corn production
technology recommended by the Department of Agriculture, drives to utilization. The
knowledge was promote to farmers through the participation based on research and
development to increase the sweet corn production. The test was conducted between
October 2020 - September 2021 for 1 year. There are 10 plots in Saba Yoi District,
Thepha District, Chana District and Na Thawee District in Songkhla Province. The results
showed the yield of sweet corn (Songkhla 84-1) was 2,557-3,020 kg/rai. 100% farmers
accepted Songkhla 84-1 variety and wished to plant again in the next year.

Keywords: sweet corn, chemical fertilizer based on soil analysis

Y gugideiivlsawan emalug) d.amwa1 90110
Y Songkhla Field Crops Research Center, Hatyai, Songkhla 90110
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GRINERN

N1358499)U (Benefit Cost Ratio : BCR)

HAWAIATAINANITNAGDY

MnuamIFiun1Rausiiounaiay 2563 Augaiieuugisy 2564 susunienen
weluladnsadamsnisinns Taensdaaiunazinnndnenimdunsifisdszansninms
wAndInavuiugasan 84-1 Tifuinumsnsluiiufiduneund éuneasthdos sune
WINT WAz NBAzUE Janinasal 91uu 48 918 Wumanie 911 13 518 wasilune
Mg 91U 35 918 NANISUTHEUNSISEUS n1Angud nudnnuesnsgidsunisineusula
Azkuunagounowlnausy Anduseuay 62.50 drunsiuunadoUnaEnausHlAAZULY An
Judouay 85.43

wUasiuiuun1skanuaaiugdlnavuiugaswan 84-1 aelu ms. awan 1w
315 Anugauanysalvesiuluwlamegeuiinnudunsn-ae (pH) 4.8-5.2 davudunsn
Apudaganaziinnugauanysalogluinasiann Sunieing (%OM) 0.77-0.91% (A1AIL
wsnzaueglurae pH 5.5-7.5 Bunieing> 1%) fiveanesaiidulselond (AvaiP) 21.65-
37.80 un./nn. sglutnasivunans (> 10 un./nn.) wagillnumadouiiuaniudeuld (Exch k)

& v

27.56-35.30 un./nn. agluinaudifisn (> 60 un./nn.) \UAEINARGALAATLS AUy uae

9 q
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nansuuluulassdndaiug wuiildnandaindes 73 nn/ls sandedenaniluldlulag
VYIYHAYDY 5 MU Ap 1. A5.899a1 2. A, Unendl 3. . wzan 4. . Jelany 5.
M. us131a Weidumsiindemnsnszaeiwdniugdnlnemuasual 84-1 iun
numsnsvangenendetuy eldiadeannissmneisdeiug 21,900 vin/ls SFunuiy
wdsiiduduaniade 13,125 vn/ls il seldviedunuiuulsiidutuanieds 8,775
un/l3 iWlefiansananuduadonisasmuaindnidiuvesglisofununisuan (Benefit
Cost Ratio : BCR) léAiviiiu 1.66 @smminaminisdndundregluinasifiiils fanudes
ey nsuanlausaITsEinseda (Table 2)

uwasgenamaluladnisifinUszansamnsmdandninamiuiugawan 84-1 Tu
fufinunans wuiideRuvesuameenatia 10 uwas iufusaudunste feramndunse-
Ana (pH) N7 5.5 $1uru 7 wlas USuugsiusnenislayulalalud 8nsn 100 nn./l3 Aoy
Ugn wargendn 5.5 $1uru 3 ulas UTnaduniedng findn 1.0 % S1uau 1 was gandn
1.0 % 1171 9 udas Ysmamleariesadidudslov sndn 10 un/an. S1uau 4 udas g9
n91 10 un./nn. $1u7u 6 udas uazUSualnuna@euiivaniudeuld s1ndn 60 un/nn.
71U 8 kUas @andn 60 un./An. 31U 2 LUad (Table 3) USuunandnveadilnaniiu
Wugaswan 84-1 agsening 2,557-3,020 nn./l3 wandmads 2,776 nn./ls Fagendinandn
wde U 2563 yasdalwanuindnludminaswan (1,691 nn/ls) (@dnauasygia
ASLNEAT, 2565) Lwisﬁ"wmfWiwmumiwamsﬁwﬂwmmmﬁuﬁ:awm 84-1 ¥ 2557 luflufisne
muidles Sainasan nandniade 2,853 nn/l3 (ufinisuasane, 2559) Meldadsainnis
Fmineilnan 1wy 35,968 vn/ls fdunuiunysiidutuaniade 7,000 vm/ls vinlsi
seldmiedunuiunusiiduiuaniads 28,968 vn/ls iWefisananududiionisamu
Nndasdruvesneldrodununisndn (BCR) ety 5.13 Famuinasinisindundieg
Tunausifimls faandestiossnn sinisuanld (Table 5) Feaonadesfusosnuvesgian
(2550) finenuiduyulunisidadninavuluiufisuneviun fwinana Sdunuiuuds
Wity 7,057.537 un/ls

NMsUsTIUAUianelazesnensns 31U 35 518 WuIIRIuRuUgTIlnanIu
Wudawwan 84-1 inwasnsiswalauazeausuiug Andu 100% Tusunaunmiln awainién
niugnsn wnwdn wledy savivay aneuieasvisnuutuiln Swauilndedue
wnnitvnin nansuwukardnduTgliRen1samugniTineUgnitugnisdn (Table
4)

ayUNan1INAaaY

ANUKANBULUMIATEFANERST NuTINSIERugUlnavuaan 84-1 Saufunis
Fansemuuuziivesnsuivinsinuns awnsalvinansuunueglussiuiinunsnsia
walvanunsnunseRunandn warselavesnunsnyuandiilnaniuasan 84-1 Ia nunsns
annsathaufindiulduilenisugndninamnu enfinislddenuriinssiduiiioan
Fuyunsndn mavidsgndrilnavuiiosminenseat nsmuaumsliiilefiunanas
wazanadssfelugguds msliaudiAstunistesfumdnlsausasuasdngfiaiignis
wazUaensy
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AUBUAN
YOUDUANKDINTAUEITeNlTawan uavypaInsvesrudIdenylsaamnyinu
nlanuatvayuwazsdislunsanivnuideiaudnsogaislume

LANE1581984
NINTYINTTNYAT. 2562, A TN 1THAMUAANUT T INANITUGNRAEN. Una 3T oya
https://www.doa.go.th/fc/chainat/wp-content/uploads/2021/04/ @J' TON1THAR
waniugdIlnamIu_compressed.pdf duduidle 11 nguniau 2565
NTUIYINISNBAT. 2564. LaNA1TIYINITAMUINITIEYanuAIInsIziAud Ui vls
LATYFN AN a'flszgfayja . https://www.doa.go.th/share/attachment.php?aid=3046
Auduile 11 noun1Au 2565
2099 LARAS a51895 YU Wag WIIHAT RETAYIRIUAS. 2557, T1alnaminugnuasiug

awan 84-1 lemaniinanlunald. Msasfivaansaswaruaiuns. 1 (3): 1-6,

Sunsnel wsula wavenuws sefiinglng. 2562, msAnvLLINIIAITUSMTIRNNsAnEn T
NSHARTIINANIIY anersshuy JminAsaziny.NTaINTUIMIsNIsUnATotUaE
winnssuviosiiu : 3 (1) : 17-32

TS l@uni dunun AIUAT NIRUN 1B wagdnnde weduiin. 2559. nsnaaey
weluladnsuandnlnavmuiivmnzauluiuiineldneuans. undsdoma -
https://www.doa.go.th /oard8/wp-content/uploads/2019/08/vjb61.pdf duAls
e 11 WAL 2565

gilan NAd3LIUNIA. 2550 NMTIATIBRAUNULATNANBUWNUIINNITNEA T IINA LY
gneviun Jwminaga In1simnzdgn 2547/48. IneinusingnmansumUndia.
UINGNTY EVANUATUNTAA.

dUNNUATEFRAINITNEAT. 2565, KARFATIIINANIIUKENANTNTA U 2563. undatoya :
http://misapp.oae.go.th/product/41lnAnau duAulile 11 waunAL 2565
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Table 1 Farmers’ fertilizer application in sweet corn field grown in Songkhla province.

Farmer 1° Application 2" Application Total
no. 16-16-8 (Kg/rai)  46-0-0(Kg/rai)  0-0-60(Kg/rai) (Kg/rai of N, P,O5 K;0)
1 40 30 30 20-6-20 N, P,0Os, kg K,O
2 40 30 10 20-6-10 N, P,0s, kg KO
3 65 45 25 30-10-20 N, P,0s, kg KO
4 40 30 30 20-6-20 N, P,0Os, kg K,O
5 40 30 30 20-6-20 N, P,0s, kg KO
6 65 20 25 20-10-20 N, P,0s, kg KO
7 65 20 25 20-10-20 N, P,0s, ke K,O
8 65 20 25 20-10-20 N, P,0s, kg K,O
9 65 20 10 20-10-6 N, P,0s, kg K,O
10 65 20 25 20-10-20 N, P,0s, ke K,O

Remarks : Reference from Integrated technology for increasing sweet corn fertilizer

application based on soil analysis (Kobkiat, 2021)

Table 2 Yield of seed of sweet corn (Songkhla 84-1) by using DOA technologies, income
(baht/rai), return profit (baht/rai) and benefit cost ratio (BCR) at Songkhla Field Crops
Research Center’s fields, during October 2020 — September 2021

project Yield Income Cost Return profit  BCR
(Kg.Rai')  (baht/rai)  (baht/rai) (baht/rai)

seed of sweet

corn varieties 73 21,900 13,125 8,775 1.66
Songkhla 84-1

Remarks : Sweet corn seed price set by the Department of Agriculture 300 baht/kg

BCR < 1 Investment option generates losses.
BCR = 1 Investment option is neither profitable nor lossy.
BCR > 1 Investment option is profitable but should be careful.

BCR > 2 Investment option is profitable
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Table 3 Soil properties at farmer’s fields, Songkhla province.
Farmer’s  SoilpH' O.M? Available.P> Exchangeable.K®  Soil Textural®

fields (soilH,0) (%) (mg/kg) (mg/kg)
1 4.9 1.20 35.40 42.70 Sandy loam
2 6.3 1.50 104.00 129.00 Sandy loam
3 a.7 0.67 2.19 19.12 Sandy loam
4 4.9 1.60 106.00 47.50 Sandy loam
5 5.0 1.20 59.60 58.10 Sandy loam
6 4.5 1.33 8.81 48.43 Sandy loam
7 6.1 1.21 5.68 25.98 Sandy loam
8 4.4 1.49 3.21 49.70 Sandy loam
9 4.9 1.20 17.90 126.00 Sandy loam
10 5.8 1.40 12.00 45.80 Sandy loam

Remarks : 'Peech (1965) soil : water= 1:1 *Walkley and Black (1934) “Bray and Kurtz (1945)
“Schollenberger and Simon (1945) *Hydrometer method

Table 4 Mean of farmers’ satisfaction on the sweet corns Songkhla 84-1. (n = 35)

Level of Satisfaction (%)

Traits Very satisfied satisfied Neutral
Ear size 85.71 14.28 -
Seed color 80.00 20.00 -
Desired flavor 100.00 - -
Sweetness 100.00 - -
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Table 5 Yield of sweet corn by farmer using DOA technologies, income (baht/rai), return
profit (baht/rai) and benefit cost ratio (BCR) at Saba Yoi District, Thepha District, Chana
District and Na Thawee District in Songkhla province, during October 2020 September
2021

Yield Income Return profit BCR
Farmers (Kg.Rai™) (baht/rai) (baht/rai)

1. Prawit Rattanadecha 2,912 37,856 30,856 5.40
2. Yupa Rattanapirom 2,850 37,050 30,050 5.29
3. Waranurak KaewrFai 2,642 34,346 27,346 4.90
5. Thanakorn Pairot 3,020 39 260 32 260 5.60
7. Malee Sachanaphan 2,557 33,241 26,241 4.74
9. _Jeamﬂt Suwannarat 2,818 36.634 29 634 523
10. Duangpom NooKhao 2,605 33 865 26.865 4.83
Mean 2,176 35,968 28,968 5.13

Remarks : Cost 7,000 baht/rai , Songkhla 84-1 variety cost 13 baht/kg
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dvdesiinananeWugatiu CM0913-3
Vegetable Soybean Elite Line CM0913-3

vl TannY Sewdiu wanwidy? Ianual giilsas? Uswr nies”  gasand dngeasY
Aswed wide” alggyn loeual

tl/

Ratchanee Sopha' Auytin Polpanit” Jiraluck Phoomthaisong” Preecha Kapetch

Suparat Bumrungsri” Siripong Taeja’ Nuttaya Chaimanee

ABSTRACT

The improvement of vegetable soybean varieties for high yielding and good
consumption quality (set 2009) was conducted at Chiang Mai Field Crops Research
Center and farmer fields in 2009-2018. The conventional breeding program was used
for genetic variation, selection, and evaluation. The evaluated yield on preliminary,
standard, and farmer trials was grown under a randomized complete block design. The
result indicated that CM0913-3 gave an average total pod yield of 2,294 kilograms per
rai higher than Chiang Mai 84-2 and Number 75-3 at 12 percent and gave an average
standard pod vyield of 860 kilograms per rai higher than Chiang Mai 84-2 and Number
75-3 at 26 and 30 percent, respectively. The average pod width, length, and the number
of pods per kilogram meet the export standard of 1.44 and 5.20 centimeters and 268
pods, respectively. Test quality of sweetness was medium sweet, softness was crisp
and aromatic like pandanus same as Chiang Mai 84-2. Days to harvesting were 63-66
and 61-62 days in the dry and rainy seasons, respectively. CM0913-3 will be proposed
for vegetable soybean variety namely “Chiang Mai 8”.

Keywords: vegetable soybean, total pod yield, standard pod yield, aromatic

Y gudideivlsdeda suanueans dunedunie Jmiadednl 50290
v Chiang Mai Field Crops Research Center, Nong Han, San Sai, Chiang Mai, 50290
Augideiiglsveuunu dunaiiios Ywinveuwnu 40000

R

N

Khon Kaen Field Crops Research Center, Muang, Khon Kaen, 40000
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unAnge
n1sUTuUseiugdundeinasieiiunandnuazaanin (¥al 52) andunisi

fa v A

AudITenvlsdudnduaslsinvasnsimiduwnaslgndidny Tul 2552-2561 Iaeldi8ns

Y
U

USUUTaiugmuIsunsgiu aell nsnauiug n1sAndeniug wagnsussiliunandely

9 9
[ [

3 Junau lawn N1swWisuiieuilewu n1siFsudisuninsgu wasnisidFeuiisululs
LNBATNT LAYITNUNUNITNAADILUY Randomized Complete Block Design (RCB) Wan1s
aae sy Mwdosinananeiug CM0913-3 Tinandniinansuiade 2,204 Alan3usiols g
niiugiedlvsl 84-2 wagstug Number 75-3 $evaz 12 uaglinandnilnanuinsgiulade
860 Alansurals gendtvugiBeslny 84-2 wagyug Number 75-3 auar 26 uag 30
muddU Amdesiinananeius CM0913-3 finaunnilnanriunusinnsgiunisdsesn Tag
fuunenunanazanueilnunsgiueds 1.44 uay 5.20 Wwufluns auadu $1uauin
wmsgudedlansiade 268 in fsavfvanuuiunan Wedudanseu uas dnduneundie
nauluwme engiiviAsilnanlunguds 63-66 Yu wazluggru 61-62 Yu wagldpdvaninaue
defasaunduiusiuses “dundesiinaniugidodmi 8 sdeld

Addiny: fvdesiinan nandniinansiu wandnilnanuinsgiu nuvey

unin
mMsnandaesdinanlulszmdlnoutadu 2 Uszan fe nskandundetings
donmsuslaanislulssina waznisudndamdssinandionisdeeen nsudadianisuslaa
aeludseima wuih msugndslsisnniin ilesnwdniusmenn fusildugnadrulvgdu

% s

WugWedlval 1 Wedlnil 84-2 uaviugnieuugnluviesdiu dwsunisndnduvdesdinaniie

9
1 o ¥

' o A v | ! a ' o .
n1sdsoan Wugnldugndiulugdudiuiaineiausemanazdsiniung Wy wWus Kaori
AGS292 No.75 uaz No.2808 dwisuiiugidedlval 84-2 \uiudtumiesilinanilinandngs
waglaunsgiudniumsdseaniugusnvesUsendlng Wuneeusuvesusznounsiiionts
dewentusyaunis (vl uazmnz, 2556) uenanilaundeiinanduduunasvedlusiusia
gn Tutagtudadianudesnisfivieinaniivenisuslaaluvainvatgguuuuiiiuinndu 1w
Hnansuududs Wundunielinan wandundeslnaneunseu wagldiludiulsznauves
9IMsuAINMANIe LU Aeiu n1sUTudseiugaamiesilnandsiesiniiunisetieilos
A o oA o cadg v a = d' % A g = '
eAmdenmaeRugAnlvnandninange daunmaiuinaiadenis wedunisdenua

nwnIng fUsznouniswlsy uazideandindeslnanutuisioly

gunsaluazdsnig
<
gunsad
1. puvdesiinanangiugud MJ0101-4-6 wagiiuguie Kaori

s

2. fwmReinangnuandlding o nmswaniudiasAnioniiug uaznriosaeiug

AT JeUSA waraeuSALINTUABUNTUTHTUNANEAN U TUADUNTUTUU IS
3. Jedunsduwazdedinmlsludey
4. Jaiailingn 8-24-24 13-13-21 uag 46-0-0
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5. ansiaiieatuindndnsdumdosiinan
6. answnildesfiunazindn vy
7. gunsaiildlunssauiug
8. gunsaluURnuluntamaans
/N9
1. NSNANWUG

fa o A

fufiunsiaudidevlaidodm Tuggrul 2552 vinsugnduvdesiinanans
fugusl MJ0101-4-6 wagiuswe Kaori Tunszansdumnvunaduniiugudnats 10-12 49 4
ussyheRuTigauanysal Wedmdssinanisuoonaeniwautuiuslgisnsnauiuguuy
171%351U (conventional breeding)

2. MIARERNIS

fudunsfiquiidefiolsidodni lugguisazagsu U 2553-2556 Taegsinis
verewdnfinaulddai 1 lunszanafumndeumewsiug ensiaidaninugndesvesguan
Auigmaznzzmdaueniuda lugndail 2-5 Ugnuuunenguasluuiasan iuifeuuy
1 Hnan 1 fu $1uu 2 6 dwsudadail 6 inafuieauuuuendu Taednduiiidnuas
yamsnensia Hnan wasliorgfuifefinanuiunans (60-67 fu) nifuiiudadadl 6 a1
fufidaidenunugnuuuiuseund snisaadenaeiugludai 7 anuaafiddnvuzms
MstnumsfinLazaninaglvinandngs waziiuiAeauusINen msvenemdaaeius il
Tuudasgn vhmafuifeuanndonsdndmivdgiunounsussdiunandndely

3. MIUTEUNANER

fuflunsiquéidoiivlfidednivaslsinunsnsluunasiivgnadfyuesiunies
Hnan Tuggudsuaznanu 9 2557-2561 nenidavdesmeiugiidadonldandunoud 2 i
UgniSeuiiisusufvaneiugionguandy Tasldwuguinsgrudedvs 84-2 (Chiang Mai
84-2) uaz Number 75-3 WuiiugiSouiieu d1uau 3 fupou 1 21 wamaaos deil

3.1 maUdsuisudesiy dudunsiiquiideislaidednl Tugguduagdiud
2557 571 2 wUad 1agalNunIIAadluy Randomized Complete Block (RCB) & 2 sz’fw
Usgneusheimaesilnans i 38 aneus/stug Ugndmdesiinand uiuanesiug/fusas
4 U UMM 5 WNT PWIAKUAIEEY 3x5 R Nufiiuienunn 3x5 was

3.2 mawSsuidisusnasgu sndunsiiquiidefivlsidedn Tugguéauazdul
2558-2559 171 4 Uad 1ae19luun1sMaAaedkuy Randomized Complete Block (RCB) & 3
91 Usgnaudeduniesiiun 13 aeiud/iug Ugniuvdesinansuaumeiud/iudas 6
407 LB 5 AT YUIAKUAIERY 4.5x5 ins ufliufenuuin 4.5%5 wns

3.3 maTeuiieululsinuasns dudumsilsinunsnsdmiadesns 2 ulas
wasdeuIm 2 wad 59U 4 uuas Tugguas Isinensnsdswin@esse 2 wlas uaseslu 4
wdas Tudiuggiu 593 6 uUas uasiilsinunsnsdmindesne 2 ulas uasidedvl 3 wag
Tudaneggeu 594 5 uuas samsuauwasianun 15 wamaaes Tull 2560-2561 Tngs
WNUNITNIAABIKUY Randomized Complete Block (RCB) §f 4 g1Usenaudedandesiings
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$1uau 6 aneud/ug Ugndamdesinandiuuaneiiud/Mfudas 8 una uae 5 Wwas wue
waseon 6x5 1R AuTAuREIwUIN 6x5 A

Tneluwsiazdunourhmsdgniundestinaslneensesutasgnuuianing 1 wns
lddedunid dnsn 2,000 Alansusialslaeninuuuulas waglddeniiingn 8-24-24 §051 30
Alanfusiolsudrdunauis Ugndimdesuuduses 2 un fiszos 50x20 IwufunT veenLudn
viauay 3 Wdareviqy ndaandaundesiinansentszana 2 dUawineunenlivdeduausiy
2 susieviay lddewnilingn 13-13-21 w1 30 Alanuselslaglsetnawniuainaudeyulay
au lddeindingm 46-0-0 w51 25 Alansudelslagnitusenitawnivusenaainlgn
Uszana 45-50 Ju UJURguasnuinlamaassnudiwugiinueinsudvinisinens nowiu
ReilnanUszana 1 WounganuansauuasUssangadunnede wazAswAuiieiiinan 2
dnimsvgariuansiadivnda iiuifeadeduvdesilnandilnle wandaduin uaviling
WWYEn (S28% Re)

HaLaYITAINANITNIAADY

1. Mawauiug Ygnuaudiuiugsevinsaneiugul MI0101-4-6 Auiugne Kaori 1Ju
@mamﬁ 3 mﬂf\i’wmu@jmaﬂumimaaﬂﬁgwm 56 luggelu U 2552 ansniiufealdiuda
gnwandafl 1 $1uu 28 widn (Sl wazanz, 2554)

2. mafmdeniiug thwdndad 1 fildanmanauiusinugnuenslunszans ey
4 ¢iu iuiRuuurmndy Iudadadt 2 o 28 win lugguud 2553 tuwdedléun
Ugnluanimutasugn annsaiuieuuuiindedu Idudadan 3 513 49 wén lugguéuas
anuT 2554 Yiwdadlsindgnluanimuvas iuiReuuuiindedu IHudedad 4 uag 937 5
$1uu 68 waz 243 Wwhn mudiu Tugguds 2555 Ugnudaludad 5 Tuudasaniwuuas
Ugn dndonduiifidnuazmsinunsisuarlsiiinen WuReuuiendu Iiudatai 6 51u 13
i $1uru 322 wiin Tugeeu® 2555 tiudnanit 13 duvdeaeitug snUgnuuusiusonn
Andenunvidemeiugiitidnuausituarililnan WulResiuun IHwdndan 7 S 5 ae
situs sinandn 55-82 n¥usesu lugaudsd 2556 thudevia 5 arewus sUgnuuLsusowm
Aadenumvesaeiusiidnvariifuaziilnen uifeuduwn Waudatad 8 $1uu 1 um
viseanewus lon CM0913-3 Tinandn 38 nfusionnstamns lugguud 2556 thanewudy
dandonld udgnuenewdadiawiomdgiunounsUssidunandarhniaiuielduands
620 N3U (5v hazAuy, 2554)

3. MIUTEUNAKER

3.1 Mafuiieudosiu dundestinananeiug cM0913-3 Tinandniinansay

Tugauas 2,362 Alansusiols Tugaau 3,730 Alansusiels LLazLa?{aﬁu’qaam@ 3,046 Alansuae
15 gendnsiugiBodlnal 84-2 uagsiug Number 75-3 flsinandnilnansiuiades 2,587 uaz
2,621 Alansusiols Anlu Seway 18 uag 16 MNEIAU wazaeug CM0913-3 Tinandniln
annsglugguda 754 Alansusiols lunguu 1,543 Alandusels uasiadevivassgy 1,149
Alan3usiels ganiniusifedda 84-2 uazsiug Number 75-3 Ailsinandnilnanuinsguade
730 way 826 Alansusiels Andudesas 57 wag 39 aud1du (Table 1)
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3.2 mstsuifisunnsgiu duvdesiinananeitug CM0913-3 Tinandnilnan
saulugquds 1,500 Alanfusiels lugaeu 2,193 Alansusels waziadsiisasing 1,892
Alansusiols gendniugiBesln 84-2 uazsitug Number 75-3 filsinandnilnansiu 1,771 uaz
1,767 Alansusials Anidusewas 7 Wiy wazaneiiug CM0913-3 linandninanuinsgiuly
auda 676 Alansusiols Tunaru 599 Alantudeld wasiaderiaaesng 637 Alansusiols as
niusiBedl 84-2 uaguazsiug Number 75-3 Aliinandninanuinsgiu 502 uay 456
Alansusiols Andudosaz 27 waz 40 mud1diy (Table 2)

3.3 mawFeuideululsinunsns daumdesiinananeiug CM0913-3 Trinananiln
ansanadslunguda 887 Alandudald lunguu 2,329 Alansustels waziedsiaaesgy 1,944
Alansusiols gendiugi ol 84-2 uazsiug Number 75-3 filinandnilnansiaads 1,791
waz 1,762 Alansusels Amdudosaz 9 uay 10 mud1dyU wazaeiug CM0913-2-2-3 v
nanAmiinanuassruadslugguds 539 Alanfusels luggeu 887 Alantusels waziadei
aoeng 794 Alan3usiels liuannameaddfuiiusiuSoudioudedmi 84-2 Alvinandniinan
umsgIuade 812 Alandusiels usiganinius Number 75-3 filinandniinanunsgiutade
706 Alansusiols Anduesay 12 (Table 3)

nmsUssdiunandalutis 3 Suseu wud davdestinananeius CM0913-3 14
nananiinansiuiadsluisaninguan 2,294 Alansusiels geandnusifodn 84-2 wagiug
Number 75-3 flsinananilnansiuaasindu 2,050 Alansusels Andudosas 12 Tvnanan
Hnanumsgiuiede 860 Alansusels geniviugiBesn 84-2 wazstus Number 75-3 filsina
wAnEinaniRsgIULAAE 681 uay 663 Alansudels Anidufeas 26 uaz 30 MUY (Table
4) wazanowug CM0913-3 Tyuramdnunitsuazauenilnuinsgiuads 1.44 uag 5.20
wulng auay Suiuilinanasgiudedlaniuede 268 fn Fsuanasgiudmiuns
dsoen Atlnaiimualsiinnuniiinlidesndt 1.40 wufwes anueniinlsidesnd 4.50
WwuAAS wazduaulnuiasgiudentansuliiu 350 dn (Nsu3vINsinyng, 2543) dsavin
yuUunas Liedudansou wardinduvenadionaulune wazengfiuifediinaniads 64
T (Table 5)

SnuazUszamiuguesdundesateiug CM0913-3 nudn flaudugoudiden
Wiiulawuulivensen ludder ndunendam wuiimasgeu dnuddimady wWasnas
Tauufndvdes wWionudanuuisiufsiu susasdanau (Table 6 way Figure 1) To1gaan
pon 26 wag 21 Ju egiiuiAeniingn 65 uaz 57 Yu ANEIRU 31.5 uay 43.1 IeuRlung
dnnutesiedu 8.6 uay 10.2 9o Suruissiodu 2.7 uay 3.0 As Sruruilnsedu 29.4 uas
40.6 Hln Srurmudadietin 1.8 way 2.1 win dwiin 100 winan 66.7 uar 77.7 n¥u wande
Hnansiade 1,613 uay 2,751 Alansusels LLazmamﬁmﬂﬂmmmgwum?{a 656 way 1,010
Alansusials Tugaudsuazgru auddu (Table 7)

AsUszgudaniuuazunavnaviuiog

120

anuivewulsuazWwunounuwavoiu Us:310 2565



AgUNaN1INAaDY
nnmsUsuliusfuvdesiinaniionandngauazaunin (yed 52) lédaidenans
ugAulinananilnannnaznananinanunsgIugs Sdnvasmanunsia dsavAng
U3lnaf wazdganmEunaeiinnsgIuNsdIeen $1udu 1 aewug Ae CM0913-3 lvia

v 6

waniinansaanade 2,204 Alansusels gendiugiBodluel 84-2 uazsiug Number 75-3 $oe
az 12 Winawdniinanuinsgiuads 860 Alansusiels gandwusideslun 84-2 wazsiug
Number 75-3 $a8iag 26 way 30 muddy ethilnanusugnuag3ulseniu wuin fisawd
yulunans deduifanseu waedindunenedeluwe fengfiuisiinanads 64 Tu las
Tugqudsdiengivifenilnan 63-66 Tu uarluggeiu 61-62 Yu Feazldinausiiievefiorsan

Duiugsuses “oamvdasilnaniugidednl 87 dely

ANYaUAN
ANzAALTuLUIRY YaveunTEAMYNULSsanTWITeNYlsuAT AL NG 11
H81138M15 YnIYIN1TNERT AaenduninaukargndwesgudITenylsdedul uag
Audisefivlsdoum ilinnueyasey advayulazswduiunside uazvevouna
nInIdsmdavhulanUSeudsuiusynvin 1f o Tenatl fiviesnufoinuidesudise
lagaef

L@N&a1591989

nsuivImsineas. 2543, MInandundssilnanegiegndesuazininzay. quiidedials
Fodlwl anduidedivls Aurindedl 1 AU lanumsunt $1dn Smiaidednl. 14
wi.

Sl Tann gvin Yumiau doofiu nanidy uagdsednd wwdund. 2556, dundesilnannau
vouNUgwINUadlNg gnszurumIimugmsvd. 18911378 5UsEgud ¥IN iy
T5heddusiend ased 4. lsausuanumsuinesled suneaumau Ywiauasugy,
27 - 29 @Ay 2556: 1-8.

$oil Tann wazdesiiu wanndly. 2554. mMsUFuussiusauvaesiinaniionisdsonn: n1swa

]
[

WuguazAmdaNiug. s1891uNan15378 Usednd 2553, qudidenvlsidesing
an1duideals nsivnisinens: 262-274.
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Table 1Total pod yield and standard pod yield of CM0913-3, Chiang Mai 84-2, and
Number 75-3 in preliminary trials at Chiang Mai Field Crops Research Center in the dry

and rainy seasons, 2014.

% compare with

Line/varieties Dry season Rainy season  Average
Chiang Mai 84-2  Number 75-3
Total pod yield (kg/rai)
CM0913-3 2,362 a 3,730 3,046 118 116
Chiang Mai 84-2 1,808 b 2,774 2,587 100 99
Number 75-3 2,219 a 2,954 2,621 101 100
CV. (%) 11.5 14.8 13.7 - -
Standard pod yield (kg/rai)

CM0913-3 754  a 1,543 a 1,149 157 139
Chiang Mai 84-2 488 b 802 b 730 100 88
Number 75-3 686 a 773 b 826 113 100
CV. (%) 23.7 15.2 19.6 - -

Means in each column followed by the same letters are not significantly different by DMRT at P<0.05

Note: Apply from Ratchanee et al., 2015.

Table 2Total pod yield and standard pod yield of CM0913-3, Chiang Mai 84-2, and
Number 75-3 in standard trials at Chiang Mai Field Crops Research Center in the dry

and rainy seasons, 2015-2016.

% compare with

Line/varieties Dry season’ Rainy season’ Average
Chiang Mai 84-2  Number 75-3
Total pod yield (kg/rai)
CM0913-3 1,590 2,193 1,892 107 107
Chiang Mai 84-2 1,359 2,183 1,771 100 100
Number 75-3 1,414 2,120 1,767 100 100
CV. (%) 8.5 5.6 - -
Standard pod yield (kg/rai)

CM0913-3 676 a 599 a 637 127 140
Chiang Mai 84-2 464 b 541 a 502 100 110
Number 75-3 515 b 398 b 456 91 100
C.V. (%) 11.1 11.2 - -

Means in each column followed by the same letters are not significantly different by DMRT at P<0.05

Note: Apply from Ratchanee et al., 2017.

! average from 2 experiments of the standard trials at Chiang Mai Field Crops Research Center, 2015-2016.

% average from 2 experiments of the standard trials at Chiang Mai Field Crops Research Center, 2015-2016.
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Table 3 Total pod yield and standard pod yield of CM0913-3, Chiang Mai 84-2, and Number 75-3 in farm trials at 8 farmer fields in the dry,

early rainy, and late rainy seasons, 2017-2018.

1
) o Dry season
Lines/varieties

. 2
Early rainy season

. 3
Late rainy season

Average

Chiang Rai Chai Nat average

Chiang Mai 1

Chiang Mai 2 Chiang Rai Chiang Mai 1 Chiang Mai 2 Chiang Rai  Average

Total pod yield (kg/rai)

CMQ913-2-2-3 647a 1,128 a 887 a 1,997 a 2,887 a 2,194 ¢ 2,692 a 2,224 b 2,160 a 2329 a 1,944 3
Chiang Mai 84-2 356 c 1,088 a 722 b 2,165 a 2,203 b 2,354 b 2,384 b 2,218 b 1,855 b 2,179 b 1,791 b
Number 75-3 554 b 944 b 749 b 1,755 b 2,361 b 2,530 a 1,930 ¢ 2,432 a 1,677 c 2,131 b 1,762 b
CV. (%) 13.2 8.0 9.8 13.1 9.4 7.7 7.4 6.7 5.8 8.7 9.3
Standard pod yield (kg/rai)
CMQ913-2-2-3 191 a 889 a 539 a 730 b 1,165 a 968 822 698 910 a 887 b 794 a
Chiang Mai 84-2 157 b 835 b 496 b 1,174 a 1,012 b 1,089 712 678 785 b 926 a 812 a
Number 75-3 149 b 707 c 428 c 695 b 1,021 b 1,116 600 691 618 c 807 c 706 b
CV. (%) 10.6 55 6.9 17.9 12.4 12.1 14.8 9.0 18.2 14.4 14.1

Means in each column followed by the same letters are not significantly different by DMRT at P<0.05

Note: Apply from Ratchanee et al., 2019.

average from 4 experiments of farm trials at Chiang Rai (2 experiments) and Chai Nat (2 experiments) farmer fields, 2017-2018.
Z average from 6 experiments of farm trials at Chiang Mai (4 experiments) and Chiang Rai (2 experiments) farmer fields, 2017-2018.

® average from 5 experiments of farm trials at Chiang Mai (3 experiments) and Chiang Rai (2 experiments) farmer fields, 2017-2018.
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Table 4 Average of total pod yield and standard pod yield of CM0913-3, Chiang Mai 84-2, and Number 75-3 from yield evaluations at Chiang Mai
Field Crops Research Center and farmer fields in the dry and rainy seasons, 2014-2018.

) L . o L Farmer % compared with
Line/varieties Preliminary trials Standard trials 3 Average - -
trials Chiang Mai 84-2 Number 75-3

Average of total pod yield (kg/rai)
CM0913-3 3,046 1,892 1,944  a 2,294 112 112
Chiang Mai 84-2 2,587 1,771 1,791 b 2,050 100 100
Number 75-3 2,621 1,767 1,762 b 2,050 100 100
CV. (%) 15.8 6.8 9.3

Average of total pod yield (kg/rai)
CM0913-3 1,149 a 637 a 794 a 860 126 130
Chiang Mai 84-2 730 b 502 b 812 a 681 100 103
Number 75-3 826 a 456 b 706 b 663 97 100
CV. (%) 36.7 11.2 14.1

Means in each column followed by the same letters are not significantly different by DMRT at P < 0.05
Note: Apply from Ratchanee et al. (2015, 2017, and 2019)

! average from 2 experiments of the preliminary trials at Chiang Mai Field Crops Research Center, 2014.
: average from 4 experiments of the standard trials at Chiang Mai Field Crops Research Center, 2015-2016.

’ average from 15 experiments of farm trials at Chiang Mai (7 experiments) Chiang Rai (6 experiments) and Chai Nat (2 experiments) farmer fields, 2017-2018.
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Table 5 Some agronomic traits and taste quality of CM0913-3, Chiang Mai 84-2, and Number 75-3 from yield evaluation at Chiang Mai Field Crops
Research Center and farmer fields in the dry and rainy seasons, 2014-2018.

Agronomic traits and Preliminary trials' Standard trials” Farm trials’ Average

taste quality CM0913-3  CM 84-2 Number 75-3 CM0913-3  CM 84-2 Number 75-3  CM0913-3 CM 84-2  Number 75-3 CM0913-3 CM 842  Number 75-3
No. of pod per kilogram 255 277 282 262 263 266 287 281 267 268 274 272
Standard pod width (cm) 1.44 1.47 1.35 1.43 1.43 1.48 1.44 1.44 1.43 1.44 1.45 1.42
Standard pod length (cm) 4.94 5.09 4.56 5.41 5.35 5.17 5.24 5.35 5.67 5.20 5.26 5.13

Days to harvesting fresh pod 68 68 71 60 59 60 63 62 63 64 63 65
Sweetness very sweet  medium medium medium medium medium medium medium medium medium medium medium
Softness crisp crisp soft crisp crisp crisp crisp crisp crisp crisp crisp crisp

Aroma not aromatic pandanus  not aromatic pandanus pandanus  not aromatic  pandanus pandanus not aromatic pandanus pandanus not aromatic

Note: Apply from Ratchanee et al. (2015, 2017, and 2019)
" average from 2 experiments of the preliminary trials at Chiang Mai Field Crops Research Center, 2014.
*average from 4 experiments of the standard trials at Chiang Mai Field Crops Research Center, 2015-2016.

> average from 15 experiments of farm trials at Chiang Mai (7 experiments) Chiang Rai (6 experiments) and Chai Nat (2 experiments) farmer fields, 2017-2018.
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Table 6 Morphological characters of CM0913-3, Chiang Mai 84-2, and Number 75-3

from yield evaluation at Chiang Mai Field Crops Research Center and farmer fields in

the dry and rainy seasons, 2014-2018.

Line/Varieties CM0913-3 Chiang Mai 84-2 Number 75-3
Hypocotyl color Green Purple Green
Growth habit Determinate Determinate Semi-determinate
Leaf color Green Green Green
Petal color White Purple White
Pubescence color Light brown Gray Gray
Mature pod color Dark brown Dark brown Dark brown
Seed coat color Yellow Yellow Green
Hilum color Yellow Yellow Yellow

Seed coat luster

Seed shape

Intermediate

Round

Intermediate

Round

Intermediate

Round

Table 7 Agronomic characters of CM0913-3, Chiang Mai 84-2, and Number 75-3 from

yield evaluation at Chiang Mai Field Crops Research Center and farmer fields in the dry

and rainy seasons, 2014-2018.

Line/Varieties CM0913-3 Chiang Mai 84-2 Number 75-3
Dry Rainy Dry Rainy Dry Rainy
season  season season  season season  season
Days of flowering (days) 26 21 28 23 28 23
Days of harvest (days) 65 57 64 57 66 61
Height (cm) 31.5 43.1 30.1 41.8 30.4 39.7
Nodes per plant 8.6 10.2 8.3 9.6 8.1 9.6
Branches per plant 2.7 3.0 2.3 25 2.6 2.8
Pods per plant 29.4 40.6 25.1 36.0 25.0 36.5
Seeds per pod 1.8 2.1 1.9 2.0 1.8 2.1
100 fresh seeds weight (¢)  66.7 7.7 73.4 777 74.2 78.0
Average of total pod 1,613 2,751 1,296 2,379 1,461 2,402
yield (kg/rai)
Average of standard pod yield 656 1,010 483 756 543 659

(kg/rai)

!average from 2 experiments of the preliminary trials at Chiang Mai Field Crops Research Center, 2014.

2 average from 4 experiments of the standard trials at Chiang Mai Field Crops Research Center, 2015-2016.

3

(2 experiments) farmer fields, 2017-2018.

average from 15 experiments of farm trials at Chiang Mai (7 experiments) Chiang Rai (6 experiments) and Chai Nat
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CM0913-3 Chiang Mai 84-2 Number 75-3
Figure 1 Morphological of CM0913-3, Chiang Mai 84-2, and Number 75-3 at R¢ stage.
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Evaluation of Peanut Promising Lines against Stem Rot Disease

L a u’l/ a uv Q‘l/ L= 14 1/
ANUT MUY NIYIUT ATSANAT AUAITIU LIFUIDY

Mattana Wanitch” Kanjana Kirasak” Kamonwan Riabroy"

ABSTRACT

The aim of this experiment was to study the reaction of peanut promising lines
which resistant to stem rot disease for plant certifying agencies, experimental design
was RCB with 3 replications, 39 peanut seed promising lines were cultivated on July 7,
2021 at Khon Kaen Field Crops Research Center, Khon Kaen Province. The evaluation
of stem rot disease was carried out at 45 days after sowing. 5 days after of inoculation,
the result showed that the pathogenesis was statistically significant difference. The
disease incidence was between 0 - 22.7 percentage. Twenty-eight promising lines have
highly resistant to moderately resistant were found, namely KKBNM54-12-9 KKBNM54-
16-8 KKBNMb54-16-5 Khon Kaen 84-7 KKBNM54-17-6 KKBNM54-11-20 KKU 60 (KK60-
2xICGV86388)-35 KKBNM54-11-12 KKBNM54-12-5 KKBNM54-15-05 Kalasin 2 KK43-46-
1 (KK6xKS2)-10 (LCxICGA56)-8xKK6)-13  KKBNM54-6-27  KKBNM54-11-13  (CG86388
(KK6xKS1)-1 KKBNM54-12-7 KKBNM54-24-16 KKBNM54-25-11 Khon Kaen Khon Kaen 6
KKBNM54-11-08  KKFCRC49-06-7-1 KKBNM54-7-2 and (KK6xKKFCRC49-02-8-3))-10, for
the moderately susceptible promising lines there were 11, including Khon Kaen 60-2
cultivar (Susceptible Check).

Keywords: Peanut, Sclerotium stem rot, Stem Rot Disease

Y guifeiivlsveuniu dvafal s1newdes Janinveuuniu 40000
Y Khon Kaen Field Crops Research Center, Sila, Mueang Khon Kaen, Khon Kaen, 40000, Thailand
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Fedmidulsnfnde uenanduienanuanuRnunifiindesain eliaunavessinorms
fiwanansiafiviousas Jagdunuididaeradulsaldinnniy 50 e udiwudianuddny
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aoang (lana, 2545)

Iiﬂiﬂumwnw%aﬁwéfumwLﬁ@mm‘f?asw Sclerotium rolfsii (Sacc.) viulsafiny

a

sTUIARILATEEENEN szproRnmen (Mehan et al., 1995) Lsual,ﬁ]ifuimwammu 30-35 94f
waldea dnwairennns Ben Av wazaduiiinsguidunden 9 wuusarhiduddaiufy
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Wydulnauahady Wowdviaadedevendy uandisuuiihnad auliais
fn (533ufnd, 2536) winuguussnnluszegnoufiuier Weanmuindeuveanisiinla
wngauagilinanananas 25-50 Wodidud (Porter et al,1984 $nalag AlidnA uazAny,
2533) mstesdumdnlsalaudinniildlaenisldasiall wilitedy fe desmeuguay
ahadgmuannzivaundould msliiugiunulsadadudnitsiddy (syvs uazang,
2546) audnumulsnzdudnuvazidienenldnaiugnssy dunnlsealdidunaiuu
waztfuisiusendadmiuinuasng mefnwiitervesaneiusinavihidaselsalaui
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TYFIUANAZIULAINTUIT YRR

1= fierlaluanornisveslsasragn

2= WEniDIN"g 1 e vdetiesndn 10% vosviady

3— LARIEINNT 2-3 A9 WidaUsEaNal 10-25% Ypaviagu

4= LEngeNs 4 A YideUsTINM 50% Yosnady

5- LERIDINTHIRY 91301INNTT 50%
sEAUNSINALIALALLLNYT (AALUasann Sunkad et al., 2012)

ANATILUY %Dl Ugnsen

0 0-1 AUV

1 1.1-5 FTUNIY

2 5.1-10 FUIUUIUNAT
3 10.1-25 ADUTIIODULD

4 25.1-50 OULD

5 >50.1 DOULDNN

waziluiamugnsaviinisiinlsa (Disease Severity Index: DSI) (Abdullah et
al,, 2003) Fsteluil
DSI = 2 (n; x i) x 100
n x AzwuLTiligean
Iy i = sgRuauguULswedlsa (WU 0, 1, 2, 3 vise 4)
ni = S1uanduiitennislusedu i
n= ﬁﬁmuﬁuﬁgwmiusqmmimaaq
Jinswidvdujisenisielsadieiugfumnunaziugseuneiiodangusefu
UfRTemsiinlsnvesanoriugindas
nsAATIEideyanieeEin
ﬁﬂ%@@gaﬁlé’m‘imwﬁmmLLiJiiJi’auwmaﬁaﬁuaawaazﬁﬂwmzﬁvﬁmiﬁﬂm way
\WisuiieuAaiedieds Duncan’s New Multiple Range Test fisgdiupanandasiu 95% e
TUSUNTUAATIZANNEDH STAR

HALAZIATAINANITNIAADY

MnmsUgnidasdiui 39 aeus TulssSounnassqudidefivlsveunnu fmin
vouu Wotudl 7 nsngieu 64 UqﬂLﬁ'?'jyamt,miimﬁaéﬁﬁmﬁaw 45 Ju uazduiindeyanis
Anlsavdsindgnifeanvn 5 Yu nisAnvinuin nmaielsadienuunnststunieada w
fufimafAnlsnogsening 0 - 22.7 Wesidud nuameiugflieujisosunmulsagsauds
FEAUATUNIUUIUNATG (0 - 10.0 1Wosidud) 31u7u 28 a@1ewug Laun KKBNM54-12-9
KKBNM54-16-8 KKBNM54-16-5 autknl 84-7 KKBNM54-17-6 KKBNM54-11-20 3% 60
(KK60-2x1CGV86388)-35 KKBNM54-11-12 KKBNM54-12-5 KKBNM54-15-05 ﬂ’]‘WﬁUﬁ: 2
KKA3-46-1 (KK6xKS2)-10 (LCXICGA56)-8xKK6)-13 KKBNM54-6-27 KKBNM54-11-13
|CG86388 (KK6xKS1)-1 KKBNM54-12-7 KKBNM54-24-16 KKBNM54-25-11 ¥9ulny
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VOUWNU 6 KKBNM54-11-08 KKFCRCA9-06-7-1 KKBNM54-7-2 hag (KK6XKKFCRC49-02-8-
3))-10 w11 aneiiug ianujiserreudissoune (12.0 - 22.7 wWesigus) lawn (KKeo-
2x1CGV86388)-10 Khon Kaen 5 (LCGV86388xKK60-2)-27 Tai nan 9 Khon Kaen 9 KKBNM54-
24-18 Khon Kaen 84-8 KK43-375 (LCGV86388xKK60-2)-15 thag KKBNM54-17-9 1u€5’1mu1’f
fiwugvouunu 60-2 (Susceptible Check) Faiusiugsouusiuiouiiivusiuegie (Table 1)
fiiusnnsUssifiuufsevestadaselselauivazdsefiuluanmls msdnniside
awmivudiougivlunangminldein esndudesnelsafiordveglufiu (Soil borne
pathogen) fifiwa1Aaning (>500 viln) Yagduladnudadisnisussdiudjiserdelsalauii
yndwiuluanmiFeunnans muin1sves Bekriwala et al. (2016) ionruaunisuuteu
dorelsaguiamaaes Felinanisussiiulsnaenndedlulufiamadeafuivluanmls fo
Wuguauwiu 60-2 (Wugeeuweseuiieu) nlsaluannls 22.22 Wesidud waviuglvuu
9 Faduiugiusesiissaumaislsamniniugdug Tnoiinlea 11.27 Wedidud (Gaszuay

Wans, 2554) nsdnduladafenareiuginetrlulduszneuteyanissusesiugiu als

9

fiansanyszneuiudeyanandnvesusavaneiiugiie

dyunan1Innaay
MNnnamnaaeuUAsevesamoiuginmindidasiolsalauiiun wudviinigie
Tsmegszning 0 - 22.7 Wedidud nuaeiusilsiaufisordunulsagsauiessiufuniy
Ununans $1uau 28 anevus fdnu 11 aeiug Tieuiiseroudisouus Tusuaudd
s YeuLAL 60-2 (Susceptible Check) Faduiusseunerssouliisusiuegsne

AUBUAN
YUBUANNBINUANATUINGIAENS TTeuazuinnssy AVnsaduayuivyseann
dmsunsaniiumideluased

LANE1581984
535UANA auud. 2536. 1sAdTdas. Tadindne s unIneaeinunsmans. ngunm. 237
Wi

15NT AIYUNUS AANG YATEY Uay gT due. 2546, n1sAnIFeN: ughidadionuniu

'
v

lsalaui gndan 2-6. srenumanuide U 2546 audidenylsveuuny drinidy
LAEHRIUINSINYATIINT 3 NTUIVINTNLAT. Wi 187-207.

o £

ARG UATSY ans a3ey war uaudleu lauds. 2533. Anw13Sn1suaniiiesn Sclerotium

9

rolfsii Sacc. AvinlAAalsAG1AULLIUNaRaS BN 402-410. Tu: $1991UNaUITeY
2533 gugidenglsveunny an1duldenuls nsudrInisnuns nsEnTINYnThay
annsal.

'3
v a [

ANA Ynssy. 2544, lsadfasndAryuaznisdeaiufdn. nguaniddelsaivdulay vy

9

l3n3enadd nadlsAivuaraadyingl nsuiyn1snuas. 130 v,
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1N ULATYIAINITINEAT. 2565, @1TaULNALATEININITNYATII8FUAT U 2564.
wiastaya: http:/www.oae.go.th. dududle: 27 wweu 2565.

Tann 2aui. 2545, gileidadelsadidasniaauny. ddmaluladnisinuns smine de
wiAlulaggaun3 lssiuiadeuuiven. 90 wih.

dasy wnsAuan uaz WAVS Usevuwnd. 2554, UATenaeiugidasiiunlsamdlunay
Lsalaui. s1eunams3fel 2553 gudideivlsveuuny anduidenvlswasiiy
NALNUNEGIU. ‘Vﬁjﬂ 660-672.
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assessment and the efficacy of Trichoderma as a biocontrol agent of basal stem
rot of oil palm. Research Bulletin Science Putra.11: 31-33.

Bekriwala, T.H., K. Nath and D.A. Chaudhary. 2016. Effect of Age on Susceptibility of
Groundnut Plants to Sclerotium rolfsii Sacc. Caused Stem Rot Disease. J Plant
Pathol Microbiol T: 386.

Mehan, V.K,, C.D. Mayee, T.B. Brenneman and D. McDonald. 1995. Stem and pod rots
of groundnut. Information Bulletin no. 44. ICRISAT Patancheru 502324, Andhra
Pradesh, India. 28 p.

Porter, D.M., D.H. Smith and R. Rodriguez-Kabana. 1984. Compendium of Peanut
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Table 1 Stem Rot disease incidence (%) of 39 promising lines (varieties) at 5 days after

inoculation.
No. Promising lines/Varieties Disease incidence Disease Note
(%D1) reaction

1 KKBNM54-12-9 ot &t HR*
2 KKBNM54-16-8 0 a HR

3 KKBNM54-16-5 0 a HR

4 Khon Kaen 84-7 0 a HR

5 KKBNM54-17-6 0.67 ab HR

6 KKBNM54-11-20 0.67 ab HR

7 KKU 60 0.67 ab HR

8 (KK60-2x1CGV86388)-35 1.33 ab R

9 KKBNM54-11-12 2.67 abc R

10 KKBNM54-12-5 3.33 abc R

11 KKBNM54-15-05 3.33 abc R

12 Kalasin 2 4 abc R

13 KKa3-46-1 467 ad R

14 (KK6xKS2)-10 533 a-e MR

msUszyudaniulazunavnaniuise

133

aniuidewulsuazwunaunuwavviu Us=31d 2565



No. Promising lines/Varieties Disease incidence Disease Note
(%DI) reaction

15 (LCXICGA56)-8xKK6)-13 6 af MR
16 KKBNMb54-6-27 6 af MR
17 KKBNMb54-11-13 6 af MR
18 (CG86388 6 af MR
19 (KK6xKS1)-1 6.67 af MR
20 KKBNM54-12-7 733 ag MR
21 KKBNMb54-24-16 733 ag MR
22 KKBNM54-25-11 733 ag MR
23 Khon Kaen 733 a-g MR
24 Khon Kaen 6 733 a-g MR
25 KKBNMb54-11-08 8 b-h MR
26 KKFCRC49-06-7-1 8 b-h MR
27 KKBNMb54-7-2 9.33 c-h MR
28 (KK6XKKFCRC49-02-8-3))- 10 cAi MR

10
29 (KK60-2x1CGV86388)-10 12 d+ MS
30 Khon Kaen 5 12.67 e-k MS
31 (ICGV86388xKK60-2)-27 13.33  f-k MS
32 Tainan 9 14.67 ¢k MS
33 Khon Kaen 9 14.67 gk MS
34 KKBNMb54-24-18 1533 h-l MS
35 Khon Kaen 84-8 17.33 il MS
36 KK43-375 18.67  jkl MS
37 (lCGVB6388xKK60-2)-15 19.33  jkl MS
38 KKBNMb54-17-9 20kl MS
39 Khon Kaen 60-2 2267 | MS Susceptible

Check
F-test *
C.V. (%) 31.35

1 The data were transformed by (X+0.5)"2

Z Mean in the same column followed by the same latters are not significantly different at 5% level of probability by DMRT *=

Significant at p < 0.05
*HR = Highly Resistant
MS = Moderately Susceptible

R = Resistant
S = Susceptible
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Sesame...Field Crops to increase income

5134 WenndAndaY aula lavgied? a1as sate? qlsind winduY
Assmil n3vausyY 950U 23sansdY ygywide ASynn anvan sudu’
Usenns uwean” uqd 8ndwn ¥ @sdnwal aulin’ 5395500 WeannAdng

t" Sakorn rodjanai® Jurairat Wangpen"

Tamrong Chuekittisak! Somjai Kowsura
Sirirat Kritchanarat” Orn Anong Wannawong” Bunluea Srimungkun?
Lakkhana Romyen' Prapaporn Paengda Malulee Sittisa®

Siriluk Somnuek ¥ Raweewan Chuekittisak!

ABSTRACT

The result of sesame breeding research for high yield was a certified variety by
Department of Agriculture was Red Sesame, Ubon Ratchathani 3 variety, in 2021. The
variety was higher oil and sesamin than Red Sesame, Ubon Ratchathani 1 and Red
Sesame, Ubon Ratchathani 2 variety varieties and resist to green opium bug. In 2013,
there were 3 outstanding lines as white sesame PWS56-3-1-38, black sesame
PBS56-13-9-14 and red sesame RS56-05-08. While, the results of sesame production
technology were the technology of sesame production in irrigated paddy rice field and
additional irrigation. Sesame cultivation in rice field after annual cultivation can be
cultivated 2 conditions as irrigation area and high soil moisture. Then, sesame harvest
tool was invented by adjusting lawn machine. Organic sesame in paddy rice filed was
conducted, the results were application of husk chicken manure 600 kg./rai or swine
manure 750 kg./rai, application of bush beans 15 kg./rai, and application of herbal
fermented solution to protect sesame leaf wrapper warm. Utilization of the results
were Red Sesame, Ubon Ratchathani 3 are in the process of seed production as Breeder
seed and Foundation seed. Next, technology of sesame in rice field and organic rice
field was expanded to groups of farmers as the project of Sesame production
technology in rice field to community enterprises for health food industry via training
programs and demonstration plots.
Keywords : sesame, varietal improvement, production technology, high yield, paddy

field, organic paddy field

Vo guéideiinlsguanysiil § Uaw69 e.dles 2.9uasvsil 34000
Y Ubon Ratchathani Field Crops Research Center,P.O.box 69, Muang District, Ubon Ratchathani 34000
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AT unMsUSUssTugilenandngs Tul 2564 leansfusuuzthiiiiunsiuses
fusannsaimmainuns fo nuastusouanesi 3 Wkandn Ui uastiinaens
Wiy gandnauasiugouasustll 1 waznuasiugauaTustil 2 uaziunius eanuilua
We Mananeiugawiuainyal 2556 31U 3 angiiug bawn 91913818Wus PWS56-3-1-38
1AW UG PBS56-13-9-14 uazauasaeiug RS56-05-08 diunuidunumalulagnis
wanldinaluladnsnannluanmuvadsenuuagliiiasy msgnaluaninu nds
Aednaund aunsaugnald 2 anm dun wesausenu wasnsugnalasedermiuiy
Tufu iSeaRgnuuuazme msUgnaduvddly  anmunduvdd Tae Tatoyaliunau 600
nn/ls videnislateyaans 750 nn./ls nislédanu Shsndgn 15 nn /s Thimdnlumstesru
frdanuauvislua nstiluldvsslond fugauniguasivstil 3 eglunsuaniugiuiugdn
wagiuguan malulagnisugnatuanimuinazundunid inlvenenaliiungununsns
lassnisimalulagnisudnaluaninuiaindamisyusugdanavnisuemisauain 9a
Aneusy uazvhudasiunuuiiieliinunsiSoudinalulad
ARy : 91 UTUUTIIUE wandngs walulagn1sudn animuw anmundunse

unin

snufiglsihsuiifaudmidasuinsgs lusdanivsinuiudud 43.3-58.8%
(Tashiro et al., 1990) Hunsalusulaidusie Towada (oleic acid) wazaluadn (inoleic acid)
(Mau, 2550) Tansinuenyadase (antioxidant) loun el wentea uwaslewludu uay
faflussmitddny loun swmmdn lelefiu dnsd uraideon uazveaesa waziiadudey
Aeunnaiin oniuinfiud 12 Usswelnediufiugne Tl 2563 Ussanm 13,875 13 v
Aeald 13,389 15 nandnsau 1,615 fu nawdnads 106 nn./l3 anasend 2562 AdHui
Uan 17,206 13 AuReald 16,298 19 nanansau 2,204 fu (NSudwasun1snERs, 2563) 1y
‘ﬁuﬁﬂqmmm%’aaaz 73.7 ﬁuﬁﬂ@nmﬁﬁaaaz 24.5 LLazﬁuﬁﬂqmwn%’aaaz 1.8 HaKae
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Ralstonia solanacearum waglsAuivanites Macrophomina phaseolina vilvinanan
anawienanAndemerianun ilvinandndeldsin mausuivdsusensihadadufiviiey
Funsedienumuudseudnefininiivlsvanesin Ugniufinaiumelfuazgnlussuudunid
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walulagnmsinaivugniuaninuisazaninudunid Jadusumslunsidesumealulag
nswan i sEansanungady

aunsaluazdsnIg

MAdsnvesgudideiinliguasnusil Aegneldununiddouasianniivlsiiowsiu
solduazimungorinegadsdu 2 Tnsans Ae lassmsisewauniusuazniseysng
WUgNTINN  warlasinsidunasiaumelulagnisngn MuasBunisn1svaass laun
MU398N15UTUY TGN

FiflumsnutuneuresnsUsuUseiusiials fad

1. punuaznsidhnisssmadiotandnvidesiunesdnunsdeiugnas

2. M3aFremaLdsUTIUmMaRugnIN (Mawandaiug) waznisdnidentitelans

o [

AR HATE D
3. mavssduiug & 3 dunou Téud

- maFsuifisuidesdu Usenaudae 20-30 Wug/aeug egneies 2
An1nLINAeN JYUnkUamAReIERY 3x5 LIRS

- M5 gUiBUNINIgIU UTenaunie 14-16 Wug/ateiug ag1eles 2
ANMWINREY TUNALUAMARIERY 4x6 AT

- maweuieululsinunsns Ussnaudng 3-5 Wug/anenug egneties 4
anmuInded JvuaLUaImaaedLey ax6 wng
doamugfriunsussiiunduneuresnisusuUseiusuda reuflazthdeyaiauove

s

Funsfiansanduiugiusewensuivinsness fewin1sAnyidayadnmnizaesnaeiug
Atue TngAnwifeatuufitevesiugdelsauazuuasdngiddny nsnevauewels uay
msvausuvetnensng wWisldidudeyausznevlunmsfiansansuseaiiug A lasanisiis
ATUANRNATETUAUAINET I

N139UHUNTITNARDY

Tudumaunisileuiieuilasiu nMswSeuiisuainsgiu waznisidseuiieululs
LNBATNT 1NLHUNITNABDILUY Randomized Complete Block Design (RCB) Iaglutunau

a = dy &/ IS 96/ ] :’/ a ) a )

nsiTeuiiisudesdiy 1 2-3 91 dalutduneunisiuTeuiisuninsgiu nmsiuseuiieuly
Viesdu wazmaUTeuiieululsinunsns & 3-4 41

WUJURAN1MAaDY

TunpuNINANLAzARG LS Ugnamiugrewindndonluwlamaass wuuluund
lngldszazugn 50x10 9. 1091918 15-20 Tu ABULENWAD 1 Au/vgu MInduiy uazld
Joiail 16-16-8 dms1 25 nn/l3 Weneanmenyiinisnaunasiig (emasculation) ¥a4Aand
THduusdiuginnasaendiiuesuneiuiuwan Andhedeanaulinneniinauiolnuniiu
Hnamilunsmzwdaweniluusasaran Ugnausazanauwuuluuni tngldssozugnuas
UURguasnunnuund Uaeslidusgnuandanl 1 (F) naudaies iuilniildnzmnziuén

< ] o A o < o o o v A v Ao o a !

ududngnuandan 2 (F) dnudegnuaudaf 2 YgninisAnidendunfifidnuaed Ll
2 a g A v Ao & & v o o a 5 '
Julsa uuas mandngs iuiesensundndusdngnuauddn 3 (Fs) andunistiluggsely
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o [

wldgnuandad 5 (Fs) dadonuuuuaifumdaiauonduaeiugiasidiuseiunanas
soly

Fupsunisivieuiivudesdu naisuiisuninsgu waznsivieudeululs
\nwasng Ugnaaneiusidaidentiluuvamaass Tagldszarugn 50x10 . 1esneny 15-
20 U opuuenvde 1 Au/mau Mandvivuacldde 16-16-8 dnsn 25 nn/lsguashwiuuas
uiafuien

nstuiindaya

Fuugn Fusen fuoonaon Yufuifen Suawsuiuifer Suuiln/du dnouledu
vt 1,000 AR Nandnudnsals é’ﬂwmzmamimwmﬁm N1558UINVRILIALAZUNAIANT
yia 35 LazTeauauuLswedlsa USinauias n19vna1y wagaudene

nsAATIEideya

My zideyalagly analysis of variance vedwsazdinuay seminaiugiaziug
avaey vinsvageuanuluennmyeanuwlsusan (homogeneity of variance)
Wa¥IATIZIAULUTUTIUTIM (combined analysis)
NuIRAMUmNAlUlaEN1ITHNER

1. midsuariadnonimnindns Welildinaluladnsudnand muizan
Fusauimsdanisiu mslddefivan nisindaivits memueudagit ssuunsugnity msld
iwaesinsnamainens duneluladildluneaeuuazdrenealiiuinuasns Tuumaagnad
drfglumananauazniamiionsuans fuduiiuifuangausunmsgne sasisluaninu
yavsenu anmunilviiiaduld dnsduwumdunsfivdneninmandnn ouddeidu
MsfnwIMIsNUANTIY fMueinniY uazsAnenIdsnsiiuiAen

Fupoumsiiiiuamiade

1. m3dssdiupnuminzanveiugnwasyssliudnanmnislinananaiuaninu

2. mafnPaeiulgn Bmsdansin madanssnens uagisnmsugnaiimanzan

Tuaninun

3. maguasnuntestiuidniviiauasisasingniid iy

4. Anwisnsdanuavdnsnlesemsvanaluaninuivalseniu

5. msfnwalulaBuuusaumaud M URaReluluTu s niiEs

6. MminageuyAmAlulagnMINEn s luuasaUsEIUY

7. walulagnsudnnluaninuiney vauseniu
ALATEaLi

Andun1sld 2559-2564 wlamaaesanmuAudITeNylsauasvs il washuau
NYATNT LUATaUTENIU B1LNBNYaNIEIMT S1NoNTENITNINE S1N0EINITEIA Tanin
gUATIYN

2. MAATonasWauszvuMINanndunis W elildinaluladnimdnandunidn
wianzay duisusinmstanisiu melilefivan maddatafio nsmuaudngia uaznawEn
suvisdifleliilanandnniifinunmuazUasnseseduslna
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Funsunssiiumiade
1. windeduviduazsanmslifunzauiensugnaluanmdunie
daruazvieatefivanivanzaslunsugnaluanmundurdd
Anwdnsjoueaminuazeduvidivnzausomsugnailuanmunduyse
nstesiumdnvueuvielualuszuunisugnadunsd
5. negauyamalulagnisuanaluaninundunsd
AMATEnIT
AtiunTsy 2559-2564 wlasmnaesanmunAudIdeiivlsguasusnll dnneainalse
1A JaminguaTeenil

e

HaLaYITAINANITNIAADY
NUFRBNTUTUUTIRUGN

1. msUfuugeusaLitenanangs

I unaiusguasivsnd 3 TinandnuazyTmanisfugeniiusguasusii 1 uas
fusguasvsndl 2 Ae nandnndsluumasgnd sy (nsysal waruasanssd) 216 an./ls g
nifugeuasiugauasesnd 1 (192 an./ls) wazauasiugauasesnd 2 (206 nn./ls) See
ar 12 uaz 5 mudwu luunadsugnialulinandniads 130 nn./ls gandnaunssius
guaTe1dl 1 (117 nn./l9) (Table 1) ovag 11 USinmhiiuads 46.4% FINTNUATUG
guas1wsTil 1 (45.5%) wazauasiugauasusiil 2 (45.8%) Seuas 2 war 1 auadu 1Ay
fumusionsvianevesuEudiden

2. M3vuUssiugalonanangayed 2556

dnaneiugiiuilinandnd dusuihlumdeyadumzveaiusiiieusznounisue
Susesiugsaly

v [

- (uAsaneug RS56-05-08 tuanefusidadonangnansziing Pid26214 x Pop
(1nas5INves 13 Wud/aeviug) Wl 2556 Aqudiseinliguasusni U 2557-2558 daiden
ius T 2559-2563 Usiliunandnludunou nauisudsudesiu Wisuifsunnsgu way
Wisuiisululsinunsns wudn aneus RS56-05-08 Tinandniads 137 nn./ls unnndwiug
guasell 1 (110 nn./ls) Sewas 25 wag uinnitiugauasesil 2 (91 nn./l3) (Table 2)
Jeway 51 Adwiuilnsdedu wnnitiusauaTusid 1 wasiugauasysil 2 Sevay 15 uag
20 MUAIAY

L 491 @18WUT PBS56-13-9-14 1 uaneWug 7 AALA 0NN HALTENI S 9160
9uUas¥51il 3 x POP (sauinasineg 13 Wus/aneug) U 2556 fiaudideiinliguaastil ¥
2557-2558 Apidanitug I 2559-2563 Useiiunandsludunou nswisuiisudesdu
Wisuiisunasgiu wasiUSeudisululsinunsns wudn aiewug PBS56-13-9-14 ande
128 nn./ls unndmiugauasvsnll 3 (79 nn./ls) waziug un.18 (81 nn/ls) Sesas 62 uaz
58 muaau Td1uiuindedu 50 Hn wnndniugauasusnil 3 (30 Hnsasiu) wagiug un.18
(33 Hnsiadi) (Table 3) ouar 67 way 52 numusolsalmdmuaslsAIAIANINAIRUG
gUATIYENH 3 kard1e un.18
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v A

L aneug PWS56-3-1-38 iumeiugfidnidonannguausiing Pi 436600 x Pop
(1nassamves 11 Wud/aewiug) Wl 2556 fgudideiivlsquasivsnil Y2557-2558 daden
tus U 2559-2563 Ussilunandslutumeunsisuifisudesiu wWisudisuinnsgn wae
Wisuileululsinunsns wuin aneviug PWSs6-3-1-38 linandniads 88 nn./ls deuniniiug
guasendl 2 (92 nn/ls) Seway 4 Innulndedy 46 idn unniniugauasivenil 2 (29 #n)
Yovay 57 warliesiduimingiu (47%) gendiusauaesndl 2 (45%) Seuay 4 (Table 4)

NuUIMUmAlUTaEN1THEN N

NATBReansse lulasimsideuasimuimalulagnisndne fanssy n1533e
wagiRAnEnNNINERN wagianssy MIiTouaiausyUuMsHARBUNS Jeilanis
yaes Kail

1. MFIFYUALHAUIANYAINATNENN

msUgnaluannAusutunme msliefivan (@wjn dawi wazveliios) sauiy
Jenedl Joiadl 16-16-8) 1HuABAsTamsIleUsUUTgsRuiunwgRLaLYsalvRshurion
nsUgna Baglindnmsasaiuleg Tinandngs wazssuunmsugnitlsnoun Aalsil
wanAnLazannTa e ldtnaneuwmuia 1iun drdas 91 uazdrlnava

Tuiiufiuniifuvaninaiy vieanimeaussyny welulafuuunaunaudmiunEnn
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LONAI5D1984
NINALATUNITINYAS. 2563. T189UT0YaN1IENTHAANY (59.01) wuuT18T. UAUN :
http://production.doae.go.th/report_main2.php?report_type=1, [n.A. 2564]
e Wy, 2550. 0 wenwenans n1sugn YSudseiug wasnsldusslewd. madyivlsun
NVW%VISW%&JLﬂU@iﬁqﬂ@%. 260 '1/113’].
Tashiro, T., Y. Fukuda, and T. Osawa. 1990. Oil and minor components of sesame

(sesamum indicum L.) strains.). Am. Oil Chem. Soc. 67:508.
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Table 1 Average Yield (Kg./rai) of Red Sesame (UB3)of Evaluate Yield in Various
Comparison Steps in 2011-2016.

Variety PTY  sT? RTY FT¥ Average %Relative to check
/line 4 steps 3 steps UB 1 UB 2
Yield (Kg/rai)

UB3 57 103 184 177 130 155 111 112

UB1 50 92 179 146 117 139 100 100

UB2 - 74 171 173 139 100
1,000 Seeds weight (g)

UB3 3.07 3.60 2.94 2.93 3.14 3.16 97 98

UB1 3.37 3.47 3.13 2.99 3.24 3.20 100 100

UB2 3.50 3.01 3.13 3.21 100
No. of Capsules/Plant

UB3 44 38 55 57 49 51 100 91

UB1 37 43 52 57 a7 51 100 91

UB2 50 58 59 56 100

No. of harvested plants/raiﬂ

UB3 34,857 34,032 29,178 32,596 32,666 31,935 100 101

UB1 35771 34,648 29,569 30,769 32,689 31,662 100 100

UB2 32,688 28,608 33,333 31,543 100

v Average 2 experimentsl Average 1 experiment y Average 10 experiments yAveragelZ experiments

4 steps = Preliminary Trial, Standard Trial, Regional Trial, Farm Trial (25 experiments)

3 steps = Preliminary Trial, Standard Trial, Farm Trial (23 experiments)

Table 2 Average Yield (Keg./rai) of Red Sesame (RS56-05-08) of Evaluate Yield in Various

Comparison Steps in 2016-2020

Variety pTY sT? FT¥ Average % Relative to check
Nine UB 1 UB 2
Yield (Kg/rai)

RS56-05-08 112 93 164 137 125 151

UB 1 100 95 119 110 100 121

UB 2 80 82 98 91 83 100
1,000 Seeds weight (g)

RS56-05-08 2.98 3.05 2.62 2.54 86 102

uB 1 3.02 3.26 2.84 2.98 100 120

UB 2 2.90 3.12 2.53 2.49 84 100
No. of Capsules/Plant

RS56-05-08 33 33 71 55 115 120

uB 1 29 30 62 a3 100 105

UB 2 30 29 59 a6 96 100

v Average 2 experiments y Average 3 experiments

Average 7 experiments
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Table 3 Average Yield (Kg./rai) of black sesame (PBS56-13-9-14) of Evaluate Yield in Various
Comparison Steps in 2016-2020.

Variety/line PTY sT? FT¥ Average % Relative to check

UB 3 KU18
Yield (kg/rai)

PBS56-13-9-14 110 108 166 128 162 158

UB3 43 49 145 79 100 98

KU.18 58 52 134 81 103 100

1,000 Seeds weight (gram)

PBS56-13-9-14 3.09 2.98 2.89 2.99 102 99

UB3 2.84 2.98 2.94 2.92 100 97

KU.18 291 3.17 2.97 3.02 103 100

No. of capsules/plant

PBS56-13-9-14 52.0 48 51 50 167 152

UB3 22.5 28 39 30 100 91

KU.18 255 31 43 33 110 100

No. of harvested plants/rai*

PBS56-13-9-14 44,507 26,995 29,308 33,603 119 124

UB3 36,607 20,133 28,196 28,312 100 105

KU.18 36,054 19,440 25,688 27,061 96 100

Y

average from 2 experiments

2/

average from 4 experiments

3/

average from 8 experiments

Table 4 Average Yield (Kg./rai) of white sesame (PWS56-3-1-38) of Evaluate Yield in Various
Comparison Steps in 2016-2020.

Variety/line pTY sT? FT¥ Average % Relative to check
UB 2
Yield (kg/rai)
PWS56-3-1-38 85 84 96 88 96
UB2 71 89 115 92 100
1,000 Seeds weight (g)
PWS56-3-1-38 2.40 254 2.58 251 82
UB2 2.97 3.08 3.16 3.07 100
No. of capsules/plant
PWS56-3-1-38 39 36 64 a6 159
UB2 21 a5 22 29 100
Oil content (%)
PWS56-3-1-38 - a8 a6 ar 104
UB2 - ar 43 a5 100

1 . . 3 . .
I Average of one experiment % Average of four experiments * Average of nine experiments

Three step, Preliminary Trial, Standard Trial and Farm Trial (14 experiments)

One step, Farm Trial (9 experiments)

Oil content, only Ubon Ratchathani location
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JadeiidamadaUsunanisuanUdasineidaunszan wasuumienisusadiv
afusuasanvasnsUgndnTnadesdnluiuiisamdainu wazan
Factors affecting the amount of greenhouse gas emissions and

guidelines for assessing carbon credits of maize cultivation

in Nan and Tak provinces

a/ Q‘ v oA a a o/
yAnd anylng? Al uan wsiing Junsyns”

Choosak Kunuthai” Rasamee Simma' Phorntip Chunbut”

ABSTRACT

A study of factors affecting the amount of carbon emissions from maize
production in Nan and Tak provinces. The 55 farmers in Nan province comprising 28
farmers in Na Noi district, 25 in Wiang Sa district, 1 in Ban Luang district, and 57 farmers
in Tak province comprising 30 farmers in Muang Tak district, 26 in Sam Ngao district and
Mae Sot District 2 cases. Estimated the amount of equivalent carbon emissions
conclude that the inputs preparation, soil preparation, planting, plant take care and
protections, harvesting, seed millinguntil and transportation. It was found that the mean
was 30.50 + 13.07 kg carbon equivalent per rai per season. When analyzed by activity,
it was found that the carbon emissions of the input preparation process, soil
preparation, planting, plant take care and protections, harvesting, seed millinguntil and
transportation were 0.75 + 1.13, 2.58 + 2.00, 1.15 + 0.78, 24.06 + 12.61, 1.12 + 1.11,
0.04 + 0.06 and 0.81 + 0.73 kg carbon equivalent per rai per season, respectively. In
terms of activity-based emissions, plant take care and protections were emiss 78.89 %
of total emissions. Other activities include soil preparation, planting, harvesting, seed
milling and transportation were emiss 2.4, 8.44, 3.77,3.67, 0.12 and 2.65 % respectively.
And when analyzing only the plant take care and protections activities, it was found
that fertilizer application accounted for the highest proportion of carbon emissions at
90.99 %, followed by the use of chemical application. 6.91 % and 2.10 % fuel for plant
taking care. In addition, the feasibility assessment of carbon credit calculations was
simulated using interview data and accompanying data from scientific reports. It was
found that if the interviewed farmer's area of 3,207 rai was used for project preparation,
its takes 7.32 years to return all project appraisal costs. But if using the carbon fixing
cost of all parts of maize, it would take only 2.99 years to pay back.

Keywords : Maize, Conversion factor, Cabon fixation efficiency, Cabon credit

Y aoniuddenivls wasiionaunundanu 9ndns ngemne 10900
Y Field and Renewable Energy Crops Research Institute, Chatuchak, Bangkok 10900
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uiasanUdesansusulasenludesngduusseinea (carbon emission) Feituiu Haqiul
mMs@nwinisUanUaseaiusuainnssuaunmamizlgnlufiviasugia wu dumdes Uidy
Yy fudUends uardes wiludnlnadesdniddmsanulduntn Wy Supasr waveae
(2016) wu luduneumaimgugndvilnadesdnilufiufisnneuiudy Smindeduaiinng
UanUaseieidounsyan 543.35 Alansumsueulaeenleniisuiisels Aadu 148 Alansu
auyamsuausials

nInsILazANe (2559) ladnwuseduiginstinvesnisugnivylsaiamile u
FioTedlvl wisesaou d1U1e ung uru Taemsduasalinumsnsiugniinls Téud 410 i
wides fadas wartlnadedn lu 2 anmilon tdunfuiiney wasfuiiun wudn $13lna
Fesdns Udeefuiinu (CHy) wile 37.48 g COzeq/kg wazaneing N,O 261.19 g COzeq/ke
59U 298.67 g COze/kg HAKER

dumslazauz (2562) laUsziiuainsvanddeslunsaoanladlusyuunsnaniiy
leswgiiaiadny Téun den Sudeuds Slnadesdnd auisuiialulsvennunsng
FaTauasswdn Sunenes wavan wud S1alnaidedn’ SuSuansuanddesfiiely
n¥aoanlentulgnu 990 kg CO,ey/rai

133 uazAmy (2560) d1590189T1A s e ULl uA ANy aAT UBLAIN
nsgvumsUgnininaiesdnlugguisesssmalngluiiuiivgnudnvesussmdludmin
WYsYIal WU 1Y 910 Wazilieesny wudl USunanisuandaesaniusuainnisugndiilne
1A mamiuqmmmmma g 77.38 Alansuauyan1sveusialisogania lneusuianis
ﬂamﬂaaa‘mmﬂmamnmﬂsuumaummLLaiﬂwmmmmnmﬂmﬂamma nslddoumasluns
T fUSuunsUanUdosesuouali 51.04 uag 851 Alanfuauyaasuousels Andu
oAz 65.96 way 11.00 vesUSinan1sUanUassiionun auddu dnsessansuouluwsn
488 Alansuauyaansveusielineggnia winnisdantaes 6.3 win Aaduussansanly
nsRsansueudevay 86.31 Thiiuinmsnandinadsdnidindinsanldesaiuen
PBNEUTILINA

Fefumanaassiiefiinguisasduiiafunsfnutafeiidsmasouimunisudes
ﬁ"wm‘%auﬂsmﬂmaaLwiazmzmumaﬂﬁﬁﬁlumiﬂqﬂ%WQIWﬂLgaqﬁmﬂuLLanaqmwmﬂuﬁa
Junwimslunsannmsuaesinedeunsyanlusuian wagilieuiisudndiudoUsununs
p3emsveuvestlnadsdniiitedassaaunisainisanuduldldvesasinisaisuen
inshnvesfimnunsiioduseldifuivainusagdaliinuasnsinisianisssuunsnandiadl
Useansnn uazidufinsredauwinden

A5AdUNS
L4 ad
gunIad uazIsns
Twuudunival (interviewing) dmsudunivalinunsns wasurun1sduiteguwuuly
p1deAuLnazidu (Non Probability Sampling) wagldisnsidendiegslneldiansaane
(Purposive or Judgmental Selection) (FrugUsziliung, 2556) luillmnefadeninuninsy
Ugndnlnadesdnilunundminuig uazdwianin
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BnsAnliueu

1. gudunalinuasnsdugndninaidssdaluedmiauiu wedmianin o
Foninwmsnsfiannsaliteyalilasaziden

2. dunrwalinuasnslagldyadaiudayanisinizlan waznisledadonisndnluy
Fumausing 9 Usgnaunig NMsin3eudadenisuan mim%'amﬁuﬁquﬂ n13Ugn N1Igua
thseinm nmalfuiien mMInsemziuda nsvuds uay Usinamanansels

3. ihdeyaitldindnumsldtadomndasomioe Suunaafanse o

3.1 mlfidudomas Gaseld) ludunafioludotadonisudn ldun

< v 6§

wanug Jendl ansUesiumindngivg
3.2 mildisfudemas Gaseld) TumawTeuiiuiineugn léun nsla
nauduiiy lang louus vsensiumu
3.3 nslisiudeimds Gasdels) Tunisugn
3.4 mslfufudomds Gasaols) Tunisquatigsdnunlasiuanily
nszvrunsdasiumdniviiy n1sldde waznsdnensinuuas (Mueunsey)
3.5 Usunanslddewndl (Alansusals) wonauwiade laun Jedunsd
Tulasiau (N) vieawesa (P,0s) uae Tnunaiden (K,0) Mstiuiien
3.6 mslhifudemas Bnsviels) lunafuifewanan
3.7 mildiudomds Graviels) Tumsnssimewdn
3.8 mslduhdudomas Baseels) lun1svudwandnainls fsarunsime
w3ed iy
4. mMwunsuaeeinwseunsranlusUauyaasusuvesazUadenisundn (Alansy
AuyaATUDL/MUe : kg CE/unit) ween1sUgndalnaidesdnd Tnglddn Conversion factor
(CF) (57971 1) gauifuTunaunnslidedonsudnsevihevesusasadelude 3
5. Auunseiannsuaulneanled (cabon fixation) wasnsUgndalneiesdn s
USunamandn (Rlansuauyanisusu/mine: kg CE/unit) vasmstgninnlnaissdnd ngld
A1 Conversion factor YasA1UTINUATUBUlLlENAaNTBUNSE (CH,0) Ay 0.4 o
NUUSINUNAKER
6. AMUINUIZANSNINNNTATIASUBY (cabon fixation efficiency) 203n1WART1ILNA
Aoednd (Weddud) anaunis

UsE AR nTMASAReANSUsY = n13e3eArsuaulaaeanlen (cabon fixation) x 100
AsasaAsuaulneanlen + USununisuaseinaseu

nszanlugUauyanisuounvun

7. ﬁmamm%vaumiﬁmmmﬁuﬁmiﬂqﬂﬁﬁwﬂwmLgﬂﬁmi iloshassmsanianssunis
Uandasainnsisuiiisunsldtadonisnanvesnensnssaetaaniia 2 smin way
szeznafiunzaulunsiavinlasinmsannistanlasspsueulneenlesiiioUssfiumsueu
LATAR
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Yadenisudnvesnisudntlnaidosdad laun waniug Jowndl ududamas
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W wagnn Inslinsnenslunmswsendadenisudniiunnsneiy Inginunsnstudmin
| Yo o oo a a i ] do v o o a a a i "o
uuldidudiwainde 1.61 Gnssiols vausildunduiuuuade 0.004 dnsnals daununsng
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fuitededadunisndn viedawesauiuludununnualigsmedadenisndnduidln
naugtlunginuy vieuned@emslusullvvseusvnvudaanyu vililuinuasnsunese
Lifinsldundudomaddutuneul
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nsneufivzinsveenudn Yssdunslddtudomadunnfneiodns oud salowiu
au wazsolavuelng@sldituiies anmsdunaiinensns wui ineesnslus iy
wazenn Sinslddiulumswteaiuiiuaneiu Tneneasnsludorminddiniuiiwanis
1.38 Anwiald [infugaan 5 Anseiels uagshaalilihifudamadidesanldisnmameen
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thifugean 14.55 Anseials uazshan 2.00 Ansdald (97 2 waw3) awildiviansunds
wAndinslihiudomadunmasiofiuivgniunnsatu Teedtadeimun ldun sumuads
Tunslowsu wiavenaiosdnadominanumunzauvesiiud wu Aufiaradu Auiis
ppvesiufinedgn Taudeusenululiun Wy

n13ugn

dulnajinwnsnsdenldiBnsugnuuuldindssinsneenudaiug viesediamn
fudtupoumslosumeenudaiats wasfinwnansurmeldnveenidafeussnueu lay
H1#uds vidoveuyavau vidonslédemunseniudn dwalidnsinsldihiudomadian
waneineiu doyaninnisduntval nuin inwesnsludamdauuldiiufisalunisugniade
1.22 Ansiols Titugean 4.15 Ansriels uagsanllivtudomas dunuasnsludmin
mnldinsfufiwaiade 1.87 dnsels Titugean 5.00 Anseiols uazsgn 0.17 Anssals
(51971 2 uaw3) Taedadeiirmunnisléndsanulunisugn leun 3Bnsugn wdeves vunn
vosiiuf edpsdnsviseniudn 1wy solawiumu videsaunsnined uazusanululiun WWusdy

QREITGIVRP KAl

nsquatnsednwdnlnaidssdnivenuninsuseneudiedunaunisldde nns
Josiurindndngiiy laun n1sidnduiy msidawuasdnsiglaamenueunseytnilng
aegn usiu Tneudsgonfudel

nsliwdsenlunisquatisedne Tdun nislade nistviih Gaenaw/simdgh daeen
wuas Wudu Funwansudagsedinsdanisfiuendraiu Tneddeyaannisdunivaldad
inwasnsludsrininiddndsmlumguatiseinudeiduiiwaais 0.16 Ansield gegn
1.43 Anssiels manldliinduiioa sneldihsiuuudunds 0.4 Gnseiols gaan 4.00 dns
sols dalalddtuuniu dunasnsludminnnldihiufivaaie 0.68 dnsdels gean
4.5 Ansviols shanlaldviuiios vedliinduuuiueds 0.19 dnsels gagn 3.00 Ansie
15 shaelilddnaiuoudu (15197 2 uae3) Tnetadeddvuausniunisléndsuves
nwaans un F8n1squatngsdn uwidei USinanidu n3esdnsriuaisiadiing 4 usanu
Suyu sueiiufign Sunuadilunisdams s

nsldte inwnsnsdulnglade 1- 2 ass Inelddeatausnniondgn uavaisiiaes
Pasvirgu/mulau Woonguszana 21 - 30 Jundsugn warfiveselddeassdi 3 9aanou
d1lwavonmendnasuilodnilnnenguszan 55 - 75 Sundsugn Jeiflddulngaslitoy e
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galilladeifinumadon drunvasnsludminanldielulpsiauade 20.07 Alaniusiels
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\ade 3.59 Alansusiols gegn 9.00 Alandusels uazsan 0.50 Alaniusiols (319 2 waw3)
Tnothadofitmusiinunmslaleveansasng liun snuarndlafeaiuamiudesnssg
915U83NY Ruyu 51A10e A wands 1Jusu

msidnfuity lnsdwlnginunsnsiindestuidaiviivnou uazndagniiiedosiu
nsulaudeduiuserinaiylgnuaz iy vsensaneiauiviivnseudan lngarsiadinge
Tonvdruluglawn lnalwian uazems@u unuresseldisnalaenislansiuseningses
Foyaannisdunival wud invasnsludmisiudesiuidaiviivsneansinalvlaniade
0.54 Alan3usiels gean 1.92 Alansusiols uazsnan 0.14 Alansusiels 1ansemsTuiade
0.55 Alan3usiels gagn 1.33 Alan3usiels uazsan 0.13 Alandusiels daunuasnsludmia
mnldanslnaliamiade 0.30 Alansusiols gsan 0.48 Alansusiels uazsan 0.07 Alan3usie
15 1¥ansemsFuiade 0.22 Alansusiels gaan 0.40 Alansusiels uazsnan 0.05 Alansusie
13 (37971 2 upe3) Matadefidmuntiina waeriavessdostufinfafivvonununins
oA amnuduivenndesiiowiosdng audmandle Guyu dmuugihvesiudiviie
Dusiu

MsidauIas wasdnsfiddyvasmandadninadssdn lutiagiufe wueunsey

Y
I

Fnlnaanegn Fanumsnsarulngldmumuugihainmasens vdeuusiay o fu vide
Auuzthaniuseiadinens viedudnedaen usu daunnldasdununfuuuleen
wadlauuanaeiunuaLIadilalunsldans Usuiunsseuiavemueunsyyaigan
1nnsduawal wuin inwesnsludmiauuansldansansdununfuiuuleienads 0.33
Alan3usiels gean 0.60 Alansusiels uazsrga 0.20 Alansusiols druinuasnsludmianin
T¥ansansdunanauuuluieniads 0.09 Alaniusiels gsgn 1.0 Alansusiels uazsgn 0.02
Alanfusiols (M3197l 2 uaes) eliladefidmuauinn uasvdavesanstlosturidaudia
YounERsng lauwn Puunsidasall Ysunanisssuinveutas Anuianudile Suny

AUz UMY Anuduld1veaTeiorsesdns Wusu

MLAULTE
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Fanunn luls wWioauiude vainensnsludmiamnfuioidnlnagind wazdeuld
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msAwdalnaadoanssimedadinmeiuivgnlutminduiiiufedninelagld
wssnupuiiauendneendsdlng Insdlngienldsounldiiuiwands 0.1 dnsde
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NIYUAS
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Aualumsvudaaie 094 Ansiels gean 4.50 Anssols saallldrufion vaeildim
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pnldiiufisainde 1.24 Anseals gean 5.44 Ansdals fran 0.20 Anseials (97 2 was
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1283.85 Alansumals sinan 150.00 Alansussls (115199 2 waz3) szwiuladnuSunamnands
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doTinsgiianzAanssunisguatnzednw wuin msldysduunasanidos
msueududadaugsiian 90.99 Wedldusd sesaundonisldaiaiitestuidadagity 6.91
Wosifud uaz nslfidemadunstigsinm 2.10 wWesidusd (nmil 2)

{eusnsnedandn nuin nsdanvassariveuludminuiunenmuianssy
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mMunudatlng aeandestun1smenuveddInd uavame (2564) inui 417lna
Bosdnafinnanieafueuluuda 488 Alansuauyanifueuralinongnia unniinis
Uanvdew 6.3 w1 Anduszansawlumsnienisvendesas 86.31 Fldifuinnisnan
FrlwadesdnifansdinsUanudesnsuousangussennea

wilugninnisudnase Uunamnsueuiiavauludiusing 4 vestilnadesdniaas
dranfuangae mMunsInseidnainvesiminuiewes Subedi and Ma (2005) finuin
duse 9 vesdnlnadsdn uonauduvenudn Tu sy uazsin Amdy 44.64 15.70
24.77 uay 14.90 Wedldud Fslddauvasdoyaiiiefuiadadiuvesdiuuszneudu 9 vos
FnlnadssdniiuiuainAnasnandn WomUssansnmmsnseniveuiiuiy fmnsns
7 5 wud fn3ersueuwindv 477.42 Alansuauyanisususels uanndUTumns
UanUdesmduauda 15.65 wi fiusyavsnmniseiinndvewdindudy 94.00 wWesigus

WUIMNNITATUINATTUBULATANYRITTUUNSUgN I AL R
ﬁmﬁ’ué’ﬂlﬁﬁimamiﬂqﬂﬁmﬂwgﬁaLﬂwmﬁéuaﬂisLﬁuﬂﬁuawmﬁmLﬁaﬂmﬂ AN
Lidaureinisusaidiu seideu 35015 luideilfidennassseiliuaivaunsanlagly
5ei08U3Bn15 T-VER veanianunsuarUnldnnieesdin1susmsdnnsinesaunssansnesey
wioududeyailnannisdunivaliednassuuimslunsAnmsveuasin agldeule
% dqj o 1 a = 1 F 2 a 3 Q’Jj ‘gj a
g9l 1. szazianlasensivualiiiy 7 U 2. anldanglunisuseiliunalasanisiedulauiu
600,000 U 3. NuRUsesiulaelumruamauiud wag 4. S1A138318A1SUDULASA R Y
pandagiuilviiiu 140 vivsediuasuau (TGO, 2565) wandliiuindiuwimislunsdnnis
szuutgnividlenmanazAuyuuazlamaeuwnuuiinuasnskandlnadeswdnils lngmnld
NUNYDINBATNTIINATAUAEAIIWIU 3,207 15 Tun15anvinlasenisazdesldian 7.32 Tu
N1sAuuAIUTEEUlATINSNIMLALAAIINA RO AN T IUN UAUTTUTL LT Y wivnnldan
= ¢ \ v & o ¢ o ~ v & | P
nsesaansusulaenaduvestIlnadesdniagldinaniies 2.99 YnagAunu drussuziand
& = a v g A Yo | I ° L a v &
WAL T UNAR D ULNUNLNERTNTLI1V9NUNE LAY 9en9lsAnIuN1TINae st NeswanglALiiu
anudululdvesnisdnilasims s19Bwmnudeyaniaingimansninissieauiieariniy
F9PIADITOAMUTALAUVDN UL UVDIBIANTITUSUNT AT DUNTEAN (WMWY hazn1ATIuly
A1591908NAUA (T-VER) THTANUg9La uNuT L

ayunan1sAneuazALuLln
ansaldrmnisanuaesaisueuanya Tlunsusziiunisuanuaeeasuauvasssuy
nsnandlnaEssEn e Tnenudn Usinamsuanddesasueudulnaifnannszuiunis
puatgsinmlnsameduneumslats Jsmsliaruiuninuasnslunsléielignios an
mslddadonsndnvifisndulagliilinanidnanas iieanuansenusodauindon wazend
Jusieldanmsimiigaisveunsaneme

AUBUAN

AsUszgudaniuuazunavnaviuiog

156

anuivewulsuazWwunounuwavoiu Us:310 2565



YoUpUAMNENININTIUAlEAuswdielunisduniveliduse19f wazvevounm
iousmunanti3deiivlsuasfivnaunundanuynvinuilinugiemdsiun siiudeya
dunwalinunInstuiug

LONE59199

winssas gusudu ladie lavnae awssd 1Jedn wazunins Auduiing. 2559. n13@nw
UsziiutpdnsTinvesmandndavdes wazielidun luszuunisudniialsion
Aewilonauuu. gudeyanuIdensuivinsinunsesulal Adaanuidunsy
INITNEAT NANUITBRAZRAUNT 2559.

guiwaluladansaumauasnisdons. 2565, Frlnaissdnifita 1005.90.90.002. Fus
wealulaasauneawasnsdeans dnauudnnsensmdsdlneanusiuiiean
NIUARNINT Available Source:
https://api.dtn.go.th/files/v3/616fc6ebefd14011a55a8b8e/download

auv1e YYUsERu uqum $o398 Ine1n Squna Twysal wWieuds a3dl auasg 90 m$ne
LAZRIIANA JNUNUS. 2562. n1sUssliuAnisUantaeslunsananladluszuunis
HARNLATEEAR. v 7 - 42 Tu 51891ulasam Ty U 2561, nsudgnn1snens.

41303 493 @n1f wauselasy sunge Leuved wag 35A1 WwuBasuga. 2564. 13
Jamtdesasuouannisugnininaid sadniluggudsvessandlng . 1nsas
Inermansuarmalulad (3n.). V9 29 atud 6

AtinnuuleuesTTHTIRRATUNUAIING DY, 2563, S1891UANNANITITeINNTARAHS oY
nszanatuangadsfisdtiniauidnng UNFCCC ilofudl 25 5.a. 2563. Available
Source: https://www.bbc.com/thai/international-59059419

drinauuloUIsuAZRILTSNENSSTTUT A kAZAWINd Y. 2565. nsUdesfnBiSeunsyan
v93Usginalue Available Source: https://opendata.data.go.th/dataset/ghg-
emission

diinuasygRomainens. 2565, Toyaniananduduauns: S1ilnadesdnd
Available Source:
https://www.oae.go.th/assets/portals/1/files/%E0%B8%82%E0%B9%89%E0%
B8%B2%E0%B8%AT7%E0%B9%82%E0%B8%IE%E0%B8%94%E0%B9%80%EO
%B8%A5%E0%B8%B5%E0%B9%89%E0%B8%A2%E0%B8%87%E0%B8%AAY%E
096B8%B1%E0%B8%95%E0%B8LUaSLTUAATIUDIIGUAED
WosSLTURBI%BC%20%E0%BE%IBIEN%BB%B5%20%2063.pdf

Climate Watch. 2561. Global Historical Emissions. Available Source:
https://www.climatewatchdata.org/ghgemissions?end_year=2019&start_year=
1990

EGAT. 2019. Electricity Generating Authority of Thailand, Thailand's Role in Reducing
Greenhouse Gases. Available Source:

https://www.egat.co.th/en/index.php?option=com_content&view=article&id=

msUszyudaniulazunavnaniuise

157

aniuidewulsuazwunaunuwavviu Us=31d 2565



415:cop-22-global-warming-conference-roles-of-thailand-and-egat-on-the-
global-stage&catid=23&Itemid=203

Eranki, P., Devkota, J. and A.Landis. 2019. Carbon footprint of corn-soy-oats rotations in
the US Midwest using data from real biological farm management practices. J.
Clean. Prod. 210: 170-180

FAO (Food and Agriculture Organization of The United Nations). 2017. Global Database
of GHG Emissions Related to Feed Crops: A Life Cycle Inventory. Version 1,
Livestock Environmental Assessment and Performance Partnership, FAO,
Rome.

Green Network. 2021. COP26 fuununuseinalneglunisfudenisiud suuvasanin
qﬁm N1, Available Source: https://www.greennetworkthailand.com/cop26-
%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%97%E0%BE%A
8%E0%B9%84%E0%B8%97%E0%B8%A2/

Subedi, K. D. and B. L. Ma. 2005. Nitrogen Uptake and Partitioning in Stay-Green and
Leafy Maize Hybrids. Crop Sci. 45:740-747

Supasri, T., Intra, P. and S. Sampattagul. 2016. Life Cycle GHGs and PM10 evaluation of
maize cultivation in Mae Chaem district, Chiang Mai province, Eng. J. CMU.
23(3): 94-105.

TCR (The Climate Registry). 2017. U.S. Default Factors for Calculating CO, Emissions
from Fossil Fuel and Biomass Combustion, Available Source:
https://www.theclimateregistry.org/wp-content/uploads/2017/05/2017-
Climate-Registry-Default-Emission-Factors.pdf, August 9, 2022.

TGO (Thailand Greenhouse Gas Organization). 2020. Emission Factors (Updated on
February 2020), Available Source:
http://thaicarbonlabel.tgo.or.th/products_emission/products_emission.pnc,
August 8, 2022.

Yousefi, M., Damghani, A. and M. Khoramivafa. 2014. Energy consumption, greenhouse
gas emissions and assessment of sustain ability index in corn agroecosystems
of Iran. Sci. Total Environ. 493: 330-335.

Zhang, W., He, X., Zhang, Z., Gong, S., Zhang, Q., Zhang, W., Liu, D., Zou, C. and X. Chen.
2018. Carbon footprint assessment for irrigated and rainfed maize (Zea mays

L.) production on the Loess Plateau of China, Biosyst. Eng. 167: 75-86

AsUszgudaniuuazunavnaviuiog 158

anuivewulsuazWwunounuwavoiu Us:310 2565



Table 1 Conversion of cabon equivalence (CE)

Resources/Energy used Conversion Factors References
Unit Values (kg CE / unit)
Diesel L 0.74 TCR (2017)
Benzine/Gasoline L 0.62 TGO (2022)
Nitrogen (N) kg 1.091 FAO (2017)
Phosphorus(P205) kg 0.352 FAO (2017)
Postassium (K20) kg 0.401 FAO (2017)
Glyphosate kg 4.364 TGO (2022)
Atrazine kg 1.366 TGO (2022)
Emamectin Benzoate ke 0.637 TCR (2017)

Table 2 Average inputs from maize production in Nan Province

Activities Resources used (Unit/rai)

max min Average
1. Inputs preparation Diesel (L) 6.60 0.00 1.61
Benzine/Gasoline (L) 0.27 0.00 0.00
2. Soil preparation Diesel (L) 5.00 0.00 1.38
3. Planting Diesel (L) 4.15 0.00 1.22
4. Plant take care and  Diesel (L) 1.43 0.00 0.16
protections Benzine/Gasoline (L) 4.00 0.00 0.44
Nitrogen (N) (kg) 46.75 2.67 16.61
Phosphorus(P20s) (kg) 16.00 1.00 5.73
Postassium (Kx0) (kg) 8.66 0.00 2.66
Glyphosate (kg) 1.92 0.14 0.54
Atrazine (kg) 1.33 0.13 0.55
Emamectin Benzoate (kg) 0.60 0.20 0.33
5. Harvesting Diesel (L) 0.00 0.00 0.00
6. Seed milling Diesel (L) 0.50 0.00 0.10
7. Transportation Diesel (L) 4.50 0.00 0.94
Benzine/Gasoline (L) 0.27 0.00 0.00

8. Maize gain production (kg at 14 % moisure) 1,000.00 112.78 544.85
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Table 3 Average inputs from maize production in Tak Province

Activities Resources used (Unit/rai)

max min Average
1. Inputs preparation Diesel (L) 2.00 0.00 0.40
Benzine/Gasoline (L) 0.50 0.00 0.04
2. Soil preparation Diesel (L) 14.55 2.00 5.51
3. Planting Diesel (L) 5.00 0.17 1.87
4. Plant take care and  Diesel (L) 4.50 0.00 0.68
protections Benzine/Gasoline (L) 3.00 0.00 0.19
Nitrogen (N) (kg) 46.00 0.48 20.07
Phosphorus(P20s) (kg) 9.00 0.50 3.50
Postassium (K;0) (kg) 9.00 0.50 3.59
Glyphosate (kg) 0.48 0.07 0.30
Atrazine (kg) 0.40 0.05 0.22
Emamectin Benzoate (kg) 1.00 0.02 0.09
5. Harvesting Diesel (L) 3.00 1.30 2.97
6. Seed milling Diesel (L) 0.00 0.00 0.00
7. Transportation Diesel (L) 5.44 0.20 1.24
Benzine/Gasoline (L) 0.00 0.00 0.00

8. Maize gain production (kg at 14 % moisure) 1,283.85 150.00 521.25

Table 4 Cabon equivalences from production processes of maize

Activities Cabon equivalences (kg CE/rai) (average + SD)
Nan Tak Average
1. Inputs preparation 1.19 + 1.45 10.32 + 0.35 0.75+ 1.13
2. Soil preparation 1.02 + 1.01 4.07 £ 1.53 2.58 £ 2.00
3. Planting 0.91 £ 0.89 1.38 + 0.56 1.15+0.78
4. Plant take care and protections 2312 +11.88 2497 + 13.31 24.06 + 12.61
5. Harvesting 0.00 220 +0.17 1.12 £ 1.11
6. Seed milling 0.08 + 0.64 0.00 0.04 + 0.06
7. Transportation 0.69 + 0.79 0.92 + 0.65 0.81 +0.73
8. Maize gain production (kg) 544.80 + 292.2 521.2 £ 189.0 532.8 + 244.3
Total carbon emissions 27.02 + 12.18 33.86 + 13.13 30.50 + 13.07
Total carbon fixation 2179 + 1169 208.5 + 75.6 213.1+97.7
Carbon fixation efficiency 83.05 + 9.87 80.41 + 6.79 81.71 + 8.51
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Table 5 Alternative way for calculations Cabon equivalences from yield component

Activities (Unit/rai)
Nan Tak Average

Maize gain production (kg) 544.80 + 292.2 521.2 + 189.0 532.8 +244.3
Total carbon fixation (Gain) 2179 + 116.9 208.5 + 75.6 213.1 £ 97.7
New dry weight calculations

Entine plant (100%) 1,220.43 1,167.56 1,193.55

Leaf (15.70%) 191.56 183.26 187.34

Gain (44.64%) 544.80 521.20 532.80

Stalk (24.77%) 302.26 289.17 295.60

Root (14.90%) 181.79 17391 177.79
Carbon fixation by path

Leaf (15.70%) 76.62 73.30 74.94

Gain (44.64%) 217.90 208.50 213.10

Stalk (24.77%) 120.90 115.67 118.24

Root (14.90%) 12.72 69.57 71.11
Entine plant carbon fixation 488.17 467.00 a77.42
Total carbon emissions 27.02 33.86 30.50
Carbon fixation efficiency 94.76 93.24 94.00
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Figure 1 Percentage of cabon equivalence from production processes of maize
cultivation in Nan and Tak province
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Figure 2 Percentage of cabon emission from plant take care and protections of maize
cultivation in Nan and Tak province
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Study on Sugarcane Smut Disease Reaction of Sugarcane Series 2014
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ABSTRACT

Study on sugarcane smut disease reaction of sugarcane series 2014 was
conducted at Suphan Buri Field Crops Research Center. Fourteen clones of sugarcane
were planted, compared with LK92-11 (resistant variety) and Marcos variety (susceptible
variety). They were dipped in spore suspension of Sporisorium scitamineum which is a
causal agent of sugarcane smut. After that they were incubated overnight before
planting in 2019. Incidences of sugarcane smut were counted every month until the
canes were 10 months old and harvested at 12 months to evaluate the ratoon reaction.
There were only 2 clones, UT10-227 and UT14-030 which were resistant (R) to the
disease and are more resistant than the LK92-11 with moderate resistance (MR). While
Marcos reacted moderately susceptible to the disease. In ratoon canes, there were 4
clones, UT10-227 UT13-061 UT13-098 and UT14-030 that were moderate resistant to
the disease. While Marcos was susceptible as usual.

Keywords: Sugarcane, Smut disease, Sporisorium scitamineum, Ustilago scitaminea
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RATING SYSTEM

% Disease stool

Plant cane 1% Ratoon cane Grade Reaction

0-3 6 1 R (Resistant)

4-6 7-12 2

7-9 13-16 3 MR (moderately resistant)
10-12 17-20 4
13-25 21-30 5
26-35 31-40 6 MS (moderately susceptible)
36-50 41-60 7
51-75 61-80 8 S (susceptible)
76-100 81-100 9 }
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ANNTULTVIAY 3 dausnussdusEnaunanda d91uiud1egsendng 6,901-13,906 ddels
wuin UT10-227 dnudnsiolsinniian Ssliunnsineiu UT14-025 UT10-001 UT14-030 uas
UT14-017 mudiu anunandalugeeuaneg sening 6.1-22.7 dusals wuii UT10-227 T
NAWARNNTIan aliuansnaiy UT13-098 UT10-001 UT14-025 UT14-030 Wugveuuniu 3
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fawgdn UAsesielsandrinazsounatiunans uidtanunsalinandnlareut1ed (Table 1)
doumo 1 wuin Mvefifuininusenaysening 73.2-99.1 wWesidud lnsiilaau
UT10-001 way UT10-227 fiedifusianuseninndign ilesannludesugniiivesidudnerdy
Tsaudmdeudnados Uszansdrlngisuuantornsvedsaudiinausiiounsniivhnig
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UT14-025 waziugveuniu 3 Ujjisenegluseau MS uagnudn laau UT03-625 UT10-586
UT10-615 uagiiugiUTeuliiguaugaune Marcos dufjiseneglusedu S dusuesdusenauy
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S
Table 1 Reaction of smut disease in sugarcane UT series 2014: plant cane and Ratoon1

t

No. Clone/Variety

Germination (%)

Yield (ton/rai)

No.of Stalk (stalk/rai)

% disease stool

Grad

Reaction

severity score

Plant cane  Ratoon1” Plant cane Ratoon1®  Plant cane  Ratoon1™ Plant cane Ratoon1”  Plant cane Ratoon1” Plant cane Ratoonl®  Plant cane Ratoon1™

1 UT03-625 83.3 73.2 10.8 de 19.0 ab 7,442 ef 13,951 abc 506 ¢ 503 cd 8 7 S S 4 2
2 UT10-001 99.1 99.1 18.7 abc 16.6 abc 13,432 a 16,920 a 6.5d 36.7 cd 2 6 MR MS 1 [
3 UT10-227 98.2 99.1 22.7 a 17.8 ab 13,906 a 13,801 abc 00 a 93 a 1 2 R MR 0 1
4 UT10-586 89.8 91.7 6.1e 108 d 6,901 f 9,510d 351f¢ 69.0d 6 8 MS S 2 4
5 UT10-615 954 92.6 14.1 cd 15.7 bc 10,054 cd 12,925 bcd 259 fg¢  63.4 cd 6 8 MS S 2 &
6 UT10-623 92.6 88.0 9.8 de 19.2 ab 7,023 f 11,001 cd 21.7 efg 26.5 bc 5 5 MS MS 3 3
7 UT13-061 88.9 87.0 14.9 bcd 18.4 ab 7,625 ef 10,442 cd 8.4d 19.2 ab 3 q MR MR 1 3
8 UT13-098 96.3 97.2 214 ab 19.4 ab 10,963 bcd 13,396 abc 56 cd 19.2 bc 2 4 MR MR 2 3
9 UT14-017 97.2 98.2 15.6 a-d 16.2 abc 12,041 abc 13,748 abc 19.6 def 37.0 cd 5 6 MS MS 3 3
10 UT14-025 954 93.5 18.5 abc 16.6 abc 13,570 a 16,637 a 222 fg 316 cd 5 6 MS MS 2 3
11 UT14-030 98.2 97.2 17.1 a-d 119 cd 12,958 ab 11,595 bcd 28ab 16.1 a 1 3 R MR 1 2
12 Marcos (S check) 98.2 83.3 12.4 cde 12.2 cd 9,442 de 11,316 bcd 44.4 fg 659 d 7 8 MS S 3 3
13 LK92-11 (R check) 94.4 96.3 14.1 cd 159 bc 10,252 cd 13,960 abc 37bc 77a 2 2 MR MR 1 1
14 KK3 91.7 88.0 17.0 a-d 209 a 10,425 cd 14,823 ab 151 de 253 bc 5 5 MS MS 1 3

Fotest _ _ - . . . . . , _ ] _ , _

CV (%) - - 1 24.63 15.56 12.67 14.54 36.53 32.23 - - - - -

ns, ¥, ** = non significant, significant at P <0.05 and 0.01.

Means followed by the same letter in the same column are not significantly different at the 5% and 1% level by DMRT.
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Figure 1 Percentage disease stool of plant cane and rotoon 1
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Reducing outbreak area of white leaf disease with clean sugarcane:

tissue culture

a1a3 sateY 5159 WeinAdnaY aula Taagsni™ anvan suduY
qlsdonl wiadu Uszaiws wwean? sun nfivd? s3assa WeinfAdna

Y Tamrong Chuekittisak¥ ~ Somjai Kowsurat’~ Lakkana Romyen®

Sakorn Rodjanai
Jurairat Wangpen Prapaporn Paengda’ Mattana Wanitch?

Raweewan Chuekittisak

Abstract

Ubon Ratchathani Field Crops Research Center participated in the project of
increasing the efficiency of sugarcane production for the factory under the project of
utilization of researches’ results 2016-2019. The project was consisted with 3 parts:
1 increasing quantity of subculture, 2. Maintenance of tissue culture in the nursery and
3. Production plots of cleaned sugarcane by tissue culture. The total of clean sugarcane
seedling was produced at 60,000 plants that was cultivated in 30 rais. The cleaned
sugarcane stems were applied as foundational stems for crop production of
Department of Agriculture. The total number of cleaned sugarcane stems that would
be contributed to farmers through the flagship projects of Ministry of Agriculture and
Cooperation was 120,000 stems. Thus, the contribution of the cleaned sugarcane by
tissue culture reduced the outbreak area of white leaf disease at least 120 rais.

Keyword: Sugarcane, Sugarcane white leaf disease, Tissue Culture
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guIYNgIMeaslsANYINgT AMBINYATANERS INInedeveukiy Audidenyls

YUY NTUIPINITNEAT AUGVEIENUGAYT 10 Famingnssnll NsudsasunITnuns

Audidouarimuuiaiugivreusiy nslwINsNYRs dinyuANenIsuNsdoe

wazimanse waz Japan International Research Center for Agricultural

Sciences. 26 WU,

fUNUANENTIUNNTIRLUALUIANANTIE. 2564. T18auanIUNMIainITUgndey Un1swEn

2563/64. NgumALUlagaNTAUVALAZNITADENT NOIYNSANANTLAZMALNY d1inaTu
ANZNTTUNITIBELAYIIMANTIY. 78 1T,

Murashige, T., F. Skoog. 1962. A revised medium for rapid growth and bioassays with
tobacco tissue culture. Physio. Plant. 15:473-497.

Table 1 Stock Solution of Murashige and Skoog Medium (MS Medium)

Stock Solution Chemical Weight (g)
stock solution 1 NH4NO3 16.5
Macronutrients KNO3 19.0
(10xconcentration) CaCl,.2H,0 4.40
1,000 ml MgSQO4.7H,0O 3.70
KH,PO4 1.70
stock solution 2 H3BO3 0.62
Micronutrients Kl 0.083
(100xconcentration) MnSOg4.H,0 1.69
1,000 ml or MnSO4.4H,0 (2.23 9)
NaMoOg4.2H,0 0.025
ZnS0Oq.7TH,0 0.86
CuS04.5H,0 0.0025
CoCl,.6H,0 0.0025
stock solution 3 Fe-EDTA Na,.EDTA.2H,0 0.746
(50xconcentration) FeS04.7H,0 0.556
400 ml
stock solution 4 Vitamins Myo-inosital 5
(50xconcentration) Nicotinic acid 0.025
400 ml Pyridoxine-HCL 0.0025
Thaimine-HCL 0.0025
Glycine 0.1

Remark: Modified of Murashige and Skoog, 1962
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Table 2 MS Il Medium

stock solution volume/weight

stock solution | 100 ml

stock solution |l 10 ml

stock solution |l 20 ml

stock solution IV 4 ml

citric 20 ml

BA 5 ml

sugar 20¢

Total volume 1,000 ml

Remark: Adjust the pH between 5.6-5.8

Table 3 MS Il Medium

stock solution volume/weight

stock solution | 100 ml

stock solution |l 10 ml

stock solution |l 20 ml

stock solution IV 4 ml

citric 20 ml

sugar 20 ¢

Total volume 1,000 ml

Remark: Adjust the pH between 5.6-5.8
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Figure 1 sub culture
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Figure 2 Production plots of cleaned sugarcane
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Figure 3 Production plots of cleaned sugarcane
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A15815235AlUASTILARNNLB15E Sugarcane mosaic virus Wag
Sugarcane streak mosaic virus wazn13tgunFaulunisniialsaluvisunugdes
Survey of Sugarcane Mosaic Virus and Sugarcane streak mosaic virus

Control Disease by Hot Water Treatment in Sugarcane

= ¢ (1/ o o 1/ a o L4 v Aaa 1/
Jsnsal uaslad bURURITIDU INIATT ARIAU d3IUINAINE
= dy a a o a‘z/ C g O b4 3/
377330 LYDNARANAT UIANT ATKAN
Weerakorn Seangsai” Benjawan Ruttawat” Suchirat Sakuanrungsirikul"

Raweewan Chuekittisak” Nattapat Khumla®”

ABSTRACT

Sugarcane streak mosaic virus (SCSMV), which is in the same family as
Sugarcane mosaic virus (SCMV) is a member of the family Potyviridae. The main
symptoms of SCSMV are a mottled streaky pattern of light and dark green on the leaves,
similar in appearance to (SCMV); symptom variation with different varieties is common
SCSMV will be infected cane and transmitted by aphids. The objective of this study was
to survey and detect of streak mosaic symptom in sugarcane. Disease surveying was
done in 7 sugarcane planting areas such as Kamphaeng Phet, Nakhon Sawan,
Chaiyaphum, Buriram, Nakhon Ratchasima, Suphanburi and Kanchanaburi totally 158
samples were collected. Disease detection using the RT-PCR technique amplified
fragments of 572 bp. almost all these positive samples were detected. The most
detected in LK92-11 and Khon Kaen 3 respectively, at 60 to 94 % were infected. DNA
sequence matching 98 % with Sugarcane streak mosaic virus isolate FKB1 polyprotein
gene, partial cds (KP987848.1) in NCBI. The results of hot water treatment to eliminate
the virus found that the process by hot water at 50 °C for 5 hours or at 52 °C for 30
minutes, leaving for 24 hours, then soaking in hot water at 50 °C for 2 hours was able
to effectively eliminate the virus in seed cane effectively.
Keyword: Sugarcane, SCSMV, SCMV, Virus, Hot water treatment

V guéideiivlivouunnu fuafial sunewdles Jwminveuunu 40000

Y Khon Kaen Field Crops Research Center, Sila, Mueang Khon Kaen, Khon Kaen, 40000
Audideiiglsguassiil duavind1s Suneadneiseasd winguasysnd 34190

Ubonratchathani Field Crops Research Center, Tah Chang, Sawangwirawong, Ubonratchathani, 34190
¥ guiideiivlsunsanssd druagudingy sunemanih Sminuasaissd 60190

Nakhon Sawan Field Crops Research Center, Suksamran, Tak Fa, Nakhon Sawan, 60190
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unAnga

Tsalum 9 Sugarcane streak mosaic virus (SCSMV) a¥ Sugarcane mosaic virus
(SCMV) dnaglu family Potyviridae Snvazvoslsalusesiionnisinadusesindu q e
gouaduiuAidenduiiolu ifededlufuuasuan aniusessstaau ensiivanguuly
gouiuldtaaunitluun luugiiseutesiolsnorausngsesdassuudideseaunsofin
lufurewiusuazdenendelnamasseuld nsdnuiiinguszasdiflodsaulasdendis
o1msluasuaznsndusuviadefidiviians Tasdrsnluiiuivgndos 7 Santa ldud
FIMTAMUNINYT WATEITIA Tondl uATIIPENT YITUE ANTTUYS WazNIYIUYS Hans
FunusuTINisdesld 158 dee1e vinsnmadolifadeds RT-PCR awnsn
asavnitelifalduunniidule 572 bp nansnradohiaaniiedssesuannunsnsly
uiagiudl nun1sAnidelada scsMy Tuynuuasdosdidnsa nuideuniaaluszezdosne
LK92-11 sesasnfeiusueuuiy 3 Inewunsindeliiadosas 60 §1 94 audu et
Buesegefiluinnidduiandlendiusuiisrugiudeya NCBI wuin flenumdnands
Hola¥a SCSMV (KP987848.1) fia 98 wasifud drunanisnsinidelaa SCMV lnunisfia
Joluiegsdos nanisfidmdolasadienisudvniou wuin nesudsfufiguvgd
50 ssrwadua u 5 Halus vidoutilgamgdll 52 esmisaidea i 30 wid WY 24 Falus
Wi 50 esmuwaiioa u 2 Falus ansaidaidelfaagludduriouiugdosld

a

89HUTEANT NN

¥

Addgy: 908 Tusng SCSMV SCMV 1asa wtuniou

unin

Tselushdludosiinanidelhsaasssiin T6ur Susarcane mosaic virus (SCMV) ua
Sugarcane streak mosaic virus (SCSMV) 1ag i olasa Sugarcane mosaic virus (SCMV)
(Gemechu et al., 2006) a3 uunaglu family Potyviridae L‘fJuL%@”La%’aﬁaummﬂuviaum
AnvuInUszIas 750 Wiluing synmabiaineiiudunguieusyiunznouiienaasiiy
drunileaadfivuazasnunaniusiu (inclusions bodies) WU laminate aggregate ag/lu
Telananaduvesiaidulsa (Raal550 wazAme 2550) @1u1s0aenenlasieisnaunay
wasdeu Wesesldsudoriivinunaslsiadluluanasililudessne Aienseuaduiua
deuduiidly asdusesssuilugeudmauniiifluudluiusiseunedelsaenausingses
Parnsuuansaunieg NsLesiulnanas a1seuldnauas (Zambrano et al.,, 2003) ¥lviug
nananaslang 30 Wosidus lnedifivede laun 41alwe v wanesdn wazsey lsaluTineig
Ananid ola¥a Sugarcane streak mosaic virus (SCSMV) founiaduguvieusiaan
(flexuous rod) w1m 890 x 15 wiluiuns $3luandu RNA aneifenwuu positive sense aun
Usanas 10 Alawa daduunegludta Poacevirus Tsailiidnvazermandielsalusnsiian
9nh%a scMv Tnsanzitlusen ludesmafusesTndy q AlerseuaduiudiBeaduim
Tu ifledesluduuaunn aziiusessstaay ermsiivsnguuluseudiudaauninluun Tu
fiugfisounerelsnenaUsngsosTamauudides sy (Kasemsin et al, 2011) Inefiseay
afausnluUsemalaiany dled a.e. 1998 uazldinsdrsaludulaiide sewined .
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2008 - 2009 WuN1532UIALINNT 30 Wesidud wulwitug PS 864 Wuiudneounedian &
) 1 a ! § @ (3 [ ¥ a QOJ a = ¢ @ (3
ANUFEEsaNaNEANINNI1 50 Wesidud vihlvinandnuiniagadeluds 20 Wesidud lea
tannsofinluduviewiug uaslindndoy a1uisaaienentundeseuls Tiverdelaun
1alwe 913119 wagvie) Dactyloctenium aegyptium (Putra et al., 2014) Jagduisienu

=] = 1 dy o ¥ a = § < (3 1%
ANULEEMEvIN1TTEUInvedtsalnlua1sivilinandnanasiia 70 Woesidud ludey
Wug cv. R575 NUsenalnnidas (Daugrois et al, 2020) uazilsgumMsssuIntulseneg
Ugndesluniviole wu dwie lne Jsnane asaeni wasileauny (Putra et al, 2013)
Taqiudebfatliwnsnszaaduwinituwaziiuanudemelideaintuegeseiios dn
wuldunluunaslgndssveslsemalne widslaiseauanudsmeainisad viliAnns

& < oo g Yy a £ ax v o w A 1 dad

avlasuarea luagnilanviilvidununisndngadu I5nslesiumdnlsalulinaenaian
Aa NslEiugare1nUsImIINlsn N1sveeiusdeuazeInvlalaen1swviouiugieunTou
ansadesiumdnlsaluiouiusle gl uazame (2557) lanaasunisudunFeuluviauiug
gavannsaandunasdelnlanaramnanvalsaluvnle uwinsldiaiunulunisugviounug
ilvianusenvevisuiugdeuanas N1sudvieuiugdesaunsadudinsiinlsalaliiedesany
1-2 Wheu wazillaindunafliuanseinisiulgndesugnazlivansainislurniauds 10
I d‘ o v A ad ! ’oj b4 v A a cglJ

Wou WieindeeiNuNIsuIsNsuIinTauLEeNe 7 wau lUnsiaaeunisisielulananayn
awnlsaluy1 wudinsurtnseu 2 ASIWIe Dual hot water treatment (DHWT) laiusnsing
91NN5UYN 50 ssmnea@ea wiu 2 Faluaiies 1 ase luvisuiuginliwanseinisvelsaain
wlasdulsaluend Wedwnsunssuisudihseuaunsnandellanatauila Damayanti
and Putra (2011) lamageunsldirseungvisuniugoesiiemdatolasa SCSMV lnenageu
wivieuNugoeeNinwelfanaamall 50 e walled, 55 saMgalded, 60 a3r YAty d
WAy 65 aamgal@ea Wiy 10 w1 AntuiuiAueNInIIRnnuL e lIsane35 RT-PCR
WUl viewiugdeeururounaumgil 50 ssrwalliua war 55 sarwallud a1u13an539
Wowwelisa diueumnll 60 e EATE WAz 65 srmwaldua avvlinueluvieuiug lu
nsfnuladlingUsrasAiiedisamainlsaluandduwlasdasanunasnlgndsendfnyves
Uszinelne waznegeunisudluihioweunugeesiionisiindelifalurieuiugossiite
Juwwnmslunsdanisvieuwiudliazoinannisunsnszaieveutslida

L4 ad
aunInULaLIENS
< o/ 1 14 aa 1

1. 1nuAdeg9dasniansluan

d9uasNUTIUTINAI9819908TWT 2563 USIATIMIAMWIANYS UATEISIA Tagl
UATIIYANT Y35UE gnssays warnyauys Tguann1siiukuy grid pattern AnuUasdsnis
ndnsAnauazany (2554) INURNIZMBERAkanseIN1sTiasdadndulse Tnanud saalu
wlawnnedlulsa Tnedrnunmudnway e1nstuans dunneinsanadusesdngus diden
i v v oA v o I Ao A A ¥ a & = oA =
gouaduiuaeudumnily Tuludey Tade@aualisuludersumaes dvdes 17
Uuwides uavdvnda ndouszuiidn lnanudegdludeslineamgll 4 samwaides
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2. msnsraidiala¥alusing

afmonsduentudeslasualufisududsdululasauma 0.1 nsu selnssauladu
naazidendeianensldasn 1.5 Jaaans Wudwiwes RLT 450 pl aslunasn Wauas19uss
Tdiuiud gaansnauilaldasiunady QIA shredder spin Juseniuisa 8,000 seusio
undl gaumgivies 1unan 2 wiigaveamariiiunedutosnunldvaselva 1hu 96%
s ueaUsInsaswnau g M LLa”ammimamﬁlﬁlumé’uﬂ RNeasy Mini spin Tuse
A1L57 8,000 S9UABUIT mammwaqmunm 15 3u1 Lmu‘UV\IW\Iai RW1 700 pl aﬂu
aeduttuday musa 8,000 seusounl Mguunfivies 15 Fundl fleveana 21t
aedutifilaluiincviules RPE 500 lulasdng asluneduiitudie A1nusa 8,000 seudewi
flgnmndivios 15 Junft Asveawan WsiusAn RNase Uinns 50 lulasans adluaoduil
thludusenanss 8000 seusieunit figaumniivies Wunan 15 3undl iivansazateensidu
18 MIIVAOUAIUT UTULAZAAINTBIDIT LI ULDTIN LABATIVTLATIZU A8 gel
electrophoresis A28 1.5% agarose gel Tu 1X NBC buffer (1M Boric acid, 20mM Sodium
acetate Uag 100mM NaOH (pH7.5) ) uaglfisl 37% formaldehyde laglinnuidudugaring
Ju 1% Tdaausiadng 100 Taadt 1uan 40 Uil wazdadinisgandunassieiai ee
spectrophotometer

2.1 NM5§91A51294 complementary DNA (cDNA)

N13a33 cDNA aneusnamnerdiduelasnsiufiselunaeaidensidue 500 uily
A5y lnswwes Oligo dT12-18 (Invitrogen, USA) RibolLock RNase Inhibitor (Thermo Scientific,
USA) thag Revert Aid Reverse Transcriptase (Thermo Scientific, USA) wd99nuui 42
ssmwaiea 1Wuaan 90 unii axld cONA finfoudmiuviufisen Reverse transcriptase-
Polymerase chain reaction (RT-PCR) Ufji381 RT-PCR: ddusy nousal cDNA (Fo77s
1:50) US 1185 3 pl 10X Taq reaction buffer U5 1165 1.5 pl 10 uM forward primer
Us 41835 04 pl 10uM reverse primer U5 4185 0.4 pl (SCSMV-CPF 5’ACA
GCAGAWGCAACRGCACAAGC’3/SCSMV-CPR 5’ TTCGGCAATCTCACTGGTCTG’3) 2.5 mM
dNTP J5 115 1.2 pl 25mM MgCLz ‘IJ‘J HIAS 1.5 pl Tag DNA polymerase (5 U /D
(Fermentas) U51193 0.3 pl wazinduiende Usums 7.1 pl danfivd3unafiduede
1383 Thermal cycle silusunsusau 35 sau flgumgfl 94 psrwalToa 1 undl 55 o
Wwaldea 1 Uil 72 esAwaud 1 Uil Lazaiuaig 72 asrwalded 10 uiil Uinandnng
asTldundiaszivuafiduiesie 1.5 % agarose gel electrophoresis dounHanIud SYBR
Gold wartiufinnaninseiaiesiinsgsinmaduie (Gel Documentation) M3AnwIEU
andlolng sudunslaefinuTiudiduodvanefeufasen RT-PCR auisiandnn
d19iu afatufBuennalagldyaiendiiagy mamaduinedlolndlasindufisuie
Imaiﬂi?ﬁﬂmﬁn%gﬂ GF-1 AmpbiClean Kit (Vivantis, Malaysia) 9antiurinsmersuilangle
Indudnfisunadiugiutoyaluy NCB da3uauazas1e phylogenetic tree aleluswnsy
?1°7L§RJ’§J°1J Molecular Evolutionary Genetics Analysis; MEGA ver. 5.0 software IuEULLUU

neighbor-joining method
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2.2 nslaaudu

W3uuA19819 DNA Butlmuneuiiim 165-DNA 11vnsdaAs1eiaLouesnieis
PCRIn81% A’ Primer SCSMV-CPF/ SCSMV-CPR W@z n599a0UNANA ATt ba 1ned 3
electrophoresis anmTuAsweilade wadn gel elution ﬁ’gasqmﬁ”laﬂﬁ%%gﬂ (Promega,
USA) thiuBufivhuiavunidonsu nawes pGEM-T uaziedouinenanafinfidfu SCSMV-
CP g component cells o E.coll aenug DH50L Me35 Heat shock transformation ¥
s Andondefififuluemsuds LB A4 X-eal uaz 50 me/L weufidadw 1ne33 spread
plate 1Ansfignmndl 37 ssrniwaidea w1u 16 Falus Hedefiilaladavniun steak luomns
uia LB A8l 50 me/L uewRdadu uay Weideduflvdonviufase PCR iedmdonidod
1§ SuBudnlunsiaaeuBulaeds PCR Al Al primer SCSMV-CPF/ SCSMV-CPR WarinHanEs
PCR n529a0Uln833 electrophoresis ¥Ld oluid sauii udiuau iiusnuiiigumgd -20
asrwaed lundiwesea 50 % dmsuldidusedne amusussly

2.3 NMsnAaaUmUINIBY SCSMV-CP @18 gRT-PCR

W3EuAE e 165DNA Hu SCSMV-CP ¥nsiieansseriindusiiie (deionized
water) Tuszsusing 9 saust 10' - 10 Tngldmnududuiifuesiats 20 ne/ul Ysunm 3
ul naaaulisen real-time PCR fldaudszneusil DNA USums 3 pl 10X Taq reaction
buffer U31195 1.5 pl 10 uM forward primer Y3115 0.25 pl 10pM reverse primer U311015
0.25 ul (SCSMV-CPF 5’ACA GCAGAWGCAACRGCACAAGC’3 /SCSMV-CPR 5’ TTCGGCAATCT
CACTGGTCTG’3) 2.5 mM dNTP U311915 1.2 pl 25mM MgCl, Usuws 1.5 pL Syto 9 Uimm
0.5 ul Tag DNA poLymerase (5 Unit/ul) (Fermentas) U3u1m5 0.3 pl kag vnduil e
J7ums 7.1 pl P nfinusinaiisueseeses Thermal cycle miﬂil,msmm’m 45 58y
fioaumadl 94 ssmwaldoa 30 3unil 55 ssmwaldea 45 Junil 72 ssrwaldea 45 Fund
LATANLSIE 72 sariwaldea 10 wifl S1uau 3 91 munssuIsmInaaey wanhluiusuy
Aduemesaila real-time PCR mmszéﬁ’uﬁwﬁqmaqL%aLLUﬂﬁSaﬁmmiammwuﬁagﬁym
W@JaamamumﬂlﬁuazﬁwLﬂai‘wﬁuﬁmwmﬁauizﬁuﬁwﬁqmﬁummﬁwuauﬁ%uﬁlﬁul,aﬁﬁaa
fgaiianansonsaale
3. nsldinfeuluntsirdnidelsaludnsluviouiugdos

thifegsdosiitonnisluin asafuduwasasauiinuideliaksiureadoainy
#1835 RT-PCR Aiflseiudsunandowintu antuhddesiildannguiesnadrsiugareu

1y

nuguun 1 mLLaxﬁwﬁauﬁuﬁﬂUmﬂuﬁ;ﬁaummﬁsﬁ% 1A8INURUNTNAABILUU RCB

$17u 10 n35U33 nssuiTas 4 91 dall

1) vieudouRinie uiit 52 ssrwalded Wi 30 Uil A9l 24 $alue ududinZeu
50 oeruwalded Uy 2 $9lua (DHWT)

2) vieudeudnile uti 50 ssrwalTea Uy 2 Falus

3)  vieuseufinde wiit 50 s waLTya Uy 3 Falus

4) vieuseufnide wiit 50 ssmwaLTea Uy 5 Falus

5)  Y19UDRURAID WIN 25 DIAMTALYEE WY 1 Takald
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6) vieudesarenn udi 52 ssrnwaldua w30 Wil 95 24 dalus udruaindey
50 perwaLded Wi 2 Falue (DHWT)
7) vieuSewazenn uwail 50 swrwaldua Wi 2 $alug
8) vioudoraven wifl 50 ssrwaua w3 Halug
9) vieudouarenn Il 50 ssrwadua Wil 5 Flus
10) Vioudoraza1n wifi 25 ssrnwaded wiu 1 99l
wnzgvieuiugianalunszans degengUszanm 3 Weu asradanuen 81013
Tusine nrafaUsunantededd realtime PCR

NAKAZITAUNANITNAADS

N138157UALIIVNUADES

nsd1salul 2563 deenfidnvauzlsaluasdunnaineinisainduseslingu ¢ &
Wenssuaduiudilonduvlu Tuiludes T8WeTaudnvdswduloioumasy @t &

I~ =] IS . 0 1 1% g./l Qy U 1 a o § v
Y1UUMEBY ward1Idn (Figure 1) @1113053U5UM08LANIEY 158 fod1e diugdos
YUY 3 way LK92-11 1udreg199nunasugndaslulundminiunangs 91uiu 22
A79819 UATAITIA TIUIU 24 faeg1e Tad 91U 22 F18819 UATTIWAL TIuIU 23
R399 Y3TUE 910U 22 F0819 gNITUST 119U 22 AI9E79 LagNIIuY3 31U 23
739814 (Table 1)
N1 1234
‘ﬂQJ U L 1 v U ‘ﬁg/ d‘ o o 1 1

asaelifaandiogieessnlainuninslundaziui 91U 158 29819 WU
MIANUWBLISA Sugarcane streak mosaic virus lonuua 572 da lunnulasdeedansia

a & o = & @ & 1 & o B . '
Wun1sRaelisais 95-100 Weosus drunan1snsratelisa Susarcane mosaic virus L
nun1sinktelufiedndes anmMIdkunviinvetehifaanvnlsalunddudesaindiognad
drsralunsiardandn wuin Wuwelhsa Sugarcane streak mosaic virus aann1s3Lunviln
Walifadiegadeuan dualanazen sunenlen Jmintugil danuedeadaiuelifa
Sugarcane streak mosaic virus £4 98 1Uasigud suanulay g1nedInsny Janda

&

umss AN Tanuedieads 92 Wesidud duaiiulay dunedlateund 2.y35ud daru

o
D

£ =2 § < & o ¥ A J = A [ [

Aa1gAFY 93 Weddud drvatiuusinde sunenviAguliow JIMTAUATAITIA dAY
AA18AET 93 Weasdud MuauATty oLnowles Sandaniunanys daunauads 93
Wesiiud suassidauiiu enegnes Jaminanssays danuediends 95 Wesidus uas
snvavild gneviauznt Yamianigauys daauadiends 90 Wesidus (Figure 2)
iaassns wazUInn (2554) uag Chatenet et al. (2005) NlAT18URaUNTLIINTIANULYD
asnandtugsevgnludsewmelnelu U 2548 Welinsgimanuduiusnisiugnssulag
AT189 Phylogenetic tree wpdnlisalasiinsiziiansuiiandlelng anulnadnvesans
a v dg, 3 dl ! L v a Ya U ! ! dy U

Timunsveadialia SCSMV asranuluwdazdmininnulnadaduusnuii welisaan
A798199 831N M TAUATAITIATANUFUNUTN I UENTTUAElNaN T M Ind Y 1 Lile
Wisumsuiuteyaweriugnssulida kP987848.1 Tugnudeya NCBI wuidanuadendags

98 wWasidus (Fisure 3) @onnassiun1sAnw1ves Ulnuazany (2554) TA518914015M579
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wuide SCSMV ludesnnranedinuazidevanuaiinnundrend iuide SCMV-PAK finy
Tudosanusemaliiaay seiinsnseduiduwedmueiivsmasn 9 18 dWeswn
wafia RT-PCR fiflanuluarainusinizves coat protein gene (Bu CP) floanwuuynlidl
arwsunetudohsasiadvilinamnidadeldisiuidonindagtunueinisluss
Aoutrannluwlasgndesiifinsldvieuiugdesiifimsfnidouasnuluszerdosnaifudiy
Iney viliAansaziaedsldlalianuddiueinisluans Jsvilvvinanuasyriniaz e
mnuseinszda Sinainisveneiugdesiifioinsdnanlulgnluggniadaludn deeradiu
annguilafivhlilsaludnedsnsszunegraunsnanslulsemalnsaudstagu lnefiany
suussaslsatuiuegfutiadoainanimuandon nsfnudssiavoudefinuldludeniii
onslusnsdluwvasgndrdaadine msmsanuidesnanludosazyhliniseuguuazan
Nuiiszurnvedsalduntu aunsasanisisaladuss@nsamunndadu nsasrande
Sugarcane streak mosaic virus sewadin RT-PCR lughegnsludesfiivainvieud iy
wuin Wiawan annsenaiessddsuiiedlelnduestuiidue mnmafinusunamisy
lofeyalniluns SCSMV CPF/SCSMV CPR lévunadufiduiartiwiang 572 bp uaziinsies
sruiandlelndvandealafa sCSMV inmanuioudisusudoyates KPos7848.1 Tu
grudaya NCBI wuihdimnuadieadeda 98 wWesidusd nslaauduw) pGEM®-T easy vector
emasuiSuievesdu (DNA sequencing) Tuneuusniiunsdoundndasifidersvun
572 bp U pGEM®-Teasy Areiouleu T4 DNA ligase waziAdoumduew Vgwad vendey
wila E.coli DH50L $875 heat shock nan1snaaeslasasudiuuviigaalszai 300 lalail
MnsAnkenIneNtuuueaan1835 blue-white screening Waentanwizlaladdv1y 91uau
24 Tpau ananatadiniuinsageuruinmeiseynilsalaadianinglnida wagwuinflifies 5
TroNduuuniead laun3IAoNduuuLeas Bu181aY 4 8 15 18 Lag 19 ATIANUTUTUIN
572 bp AufineIn1539nNsnTIvdeUsIRULUE Nan1TIATIERER RIS weTesBuNUI
Hmuad1eAaens Sugarcane streak mosaic virus 114 98 WWosidud
nsUszaduvsinadolilanarauluanudsed vhlnemsiieuvusinandslusieds
douiu nsminasguifinrdudunanaiia SCSMV-CP snaffu 10 Winsemdng 101 copies
Tufidue vesesanmamzidsaiiode 25 ne/ul (1011 copies /25 ng plant DNA) wun
@unsuesaududunanadin 10 copies/25 plant DNA uaasidunsinlaisaninnau
Wudududu 9 fle Threshold cycles (Ct) Heaniiaudududu o uwazilen Ct iudunniy
fuaududunatadn SCSMV-CP (Figure & A) vauzfinnududu watadn SCSMV-CP ¢
(10" copies/25 ng plant DNA) @131504fi Usunadumswelduansmdulydomaou e
f9150087 Trn vosuiazadudulid1adefiussuia 84.45 esrwadod e ien
winduSahasdud Tm sestumidudidmene (Fisure 4 B) A PCR amplification efficiency
(E) 91nn13A1UIUA 218995 Abs Quant/2nd Derivative Max WU 15217199 29A714
[Wuguwataidn SCSMV-CP 10'°- 10 copies/25 ng plant DNA @ u13aulduiauaiad e
Yon5Mu1nsgIule drumnududunaiaiin SCSMV-CP 10" copies/25 ng plant DNA 1y
Arfinneglutasliundedo annsmdnuiilddmuandsmesnsviasgusiify -
2.197 AuviangAewiazganududuiisnaiu 10 wih Wen Ct dnefu 2.197 seu wisenanlé
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Fuslesiuruseuriiny 2.197 awnsomsiiuusinamduelndides 10 Wi (23.524 = 11.5)

dlevhAanuainiBeswnman E 9naunis E = 10 CY99P9 e E winfu 2.853 (Figure 4 C)

wanslidiuindinsiutuvestuisueldsiuau 2.853 wih luusazseuvesnsviidens
deveudesiugueuudu 3 ifornislussiikiunisesaBududelida uiihioud

a 1

QUMNUAZLIANN 9] MIUNTTUIT NMTANYINANTENUVDIUNTVDNINTDULAL TEUZLIAINTT

Y
o %

WRednsINsIENTeIEeY WUin Meudesiinndolsaeriisnsnsieniininiieusesuni
Tneiisnsnnisendt 85.96 1Wedldusd uaznsudthdeuiiszosiaan 2 3 uas 5 4alus finade
Sanseen 10 - 40 Wesidud mudiu Wisuiflsuiudesdildindoariidnsnisenede
100 Wosidud #idoseny 3 iWoundsen (Table 2) WolsudunaAnlsauazasiaimanie
Tududos wuin vieudesfiudindougamgll 50 ssrnwaidoa u 5 Falus ldnunsuans
omsvetlsaludradionsiadinseiusunande wuin ldwuide sesasn Ao veusesiiudi
Sougauuil 52 Bamwallyd Wl 30 W19 mﬂﬁ?um'ﬁqmugﬁ 50 peralded Wi 2 Tl
Liinunisuansernisvestsaludasauadiamnsansaanuliinande 36 copies Wisuiiay
furteudesiiutingungiviomunisuanternisiis 100 wWosidusd ananuufinadods

8.2 x 10° copies (Table 3)

dyunan1Innaay

nsdmasararvsindoainglsalududos sudunmsdinaluwndsigndes 7
Jnin elumangueenidsanie aanans waznantunnveding lull 2563 awnse
dsuarnunufietsesiitennisadelsailldnedu 158 feds nan1saniaitelasa
SCSMV andegslusiemaiia RT-PCR Ifegniilinauinandusosas 94 Sednlnegdl
mia@L%@l’;%’mﬁmﬁiué’mﬂﬁqa ilreraduundunsnszanede Sisfiunmsdadonuas
Fansvieutug il eanaandsdlunisuninszarslsadiagviliiAnaudsmouniu
Tneanzuvasfidanudssonisszuinvedlsaiidfyvesdeslulssmealve nsnageuns
with3outonmnd 50 samwadua 5 9alus uaziiguunil 52 eseuaidea wu 30 wnil g
15 24 s udrustihdeu 50 esmigadea wiu 2 92l asnsoidadeli¥aaglusndy
viouugdeelingiusz@ninmbununlunisidauazdosmsunsnszaravadlsale

AUBUAN

YUBUAMNDM UANATUINIAanNT TTeuazuinnssy Ninsatduayusulseuin
dmsunsaniiumidelunsed
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LONAI91984

YTan inwudug. 2559. mamw?ﬁaﬁ'&LLazmsLLwiﬂizmaimmawqﬂsﬂaaL%ya Sugarcane
streak mosaic virus a@nunlsaluanslndeslulssmelne. Inermansinyns. 47(1):
93-102.

Waanssos WWenaudi wazdion inwudug. 2554. nsATIANULTe Sugarcane streak mosaic
virus Tut1alne. w. 266-270. Tu: M3UsEYuIBINITTINAwaUINURIF 24-27
W.A. 2554, NFRNNI.

Avsdna ualnana T 1oy wazUTewssa wemnival. 2550, maihszdansunsszuielse
h¥avestudSsiiinarnidia PVA, PVM, PVT, PVX, PVS uag PLRV. 1. 1699-1704 Tu:
FIB9UNAIIUIBUTEANT 2554 d1nITERMUINITOITNVINY NFUIVINITNYHS.

il ASAM, 8801 quile warawn veauseA. 2557, Anwufisevesdeslaaumirusiolsn
TUUAANUDIDDY. T1BIUNBNUITUUAZHAIUINTUIFINITNEAT NAIIUITBUAZAMUN
U 2557, nsuAgnn1sinens.
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Table 1 Surveying and detection of streak mosaic disease from Sugarcane plantations.

No. Sampling location Locality coordinating Varieties  RT-PCR Detection
Lat. (N) Lon. (E) SCSMV  SCMV
1 Phu khiao, Chaiyaphum 16.471984  102.126250 KK3 20/22 0/22
2 Chakkarat, Nakhon 15.026325  102.502596 KK3 22/23 0/23
Ratchasima
3 Lamplaimat, Buriram 15.056030 102.793479  LK92-11 22/22 0/22
4 Tak Fa, Nakhonsawan 15.784692  100.088158  LK92-11 19/24 0/24
5 Mueang, Kampheang 16.458392  99.502461 LK92-11 22/22 0/22
Phet
6 U Thong, Suphan buri 14.3020739 99.8611160  LK92-11 22/22 0/22
7 Tamaka, Kanchanaburi 13.9104855 99.8096172  LK92-11 23/23 0/23

Table 2 The Efficacy of hot water treatment to germination of sugarcane.

Treatment Germination of sugarcane
Healthy Streak mosaic

RT'/1 hr 100.00a 85.96b
50 C°/2 hr 89.83b 87.14ab
50 C°/ 3 hr 72.20c 65.35¢
50 C°/5 hr 62.13d 60.74d
DHWT? 90.54b 89.23a
C.V. (%) 2.7 2.1

1
Room temperature

“Dual hot water treatment (52 C°/30 min and 50 C°/2 hr)

Table 3 Detection of SCSMV from sugarcane samples from hot water treatment by

gRT-PCR.
Treatment Percentage of gRT-PCR
disease Ct value Copies/ul Result
Control disease 100.00b 13.35 8.2x10° +
50 C°, 2 hr 90.56b 18.75 3.7 x10° +
50 C°, 3 hr 15.12a 39.14 2.1 x 107 +
50C°% 5 hr 0.00a Undetermined 0 -
(DHWT) 52 C°, 30 min 0.00a Undetermined 36 +
and 50C° 2hr

Control healthy 0.00a Undetermined 0 -

CV. (%) 15.23

*Positive result (+), negative result (-). Ct = Cycle threshold
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<4 572bp

Figure 2 PCR amplification of SCSMV cDNA from sugarcane streak mosaic disease
sugarcane sample = 1-10, negative and positive( using PCR primers amplifying CP
sequences and expected to Generate a 572 bp specific product by RT-PCR were

analysed by electrophoresis in 1.5 % agarose.

A1 Kamphaeng phet
B1 Buriram
C1 Nakhon Ratchasima
D1 Chaiyaphum
E*1 Suphan buri
F1 Kanchanaburi

G1 Nakhon Sawan
KP987848.1 Sugarcane streak mosaic virus
KX544854.1 Suaarcane streak mosaic virus

EFB55901.1 Sugarcane mosaic virus

11 HO3-08

AAB42817.1 Sugarcane mature stalk

AAB25682.1 Sugarcaneleafroll

—_

0.20
Figure 3 Phylogenetic tree analysis of SCSMV base on the CP sequences. Phylogenetic

analyses were performed by the neighborjoining method using MEGA version 4
(www.megasoftware.net). Bootstrap probabilities of each node were calculated with
1000 replicates.
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&% o 70 72 74 75 78 @0 8
(B) Temperature (°C)

Standard Curve

— Std. curve ¢ Samples

Error: 0.0346
Efficiency: 2853 25|~
Slope: -2.197 %
Yintercept: 2
289

(C) 1 2 3 4 st ;m 7 8 9 10

Figure 4 (A) Amplification curve of serial dilution; SCSMV-CP plasmid concentration
ranging from 10'°-1 copies/25 ng plant DNA, (B) The melting temperature (Tm) peak at
84.45 °C, indicate specific amplification of target DNA, (C) Standard curve of serial
dilution mixes obtained by the threshold cycler (Ct) versus log of starting quantity
(copies/25 ng plant DNA).
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NAYDINIS UIAIUAIIUADINITNULALAIUTUAUN U DNANER
nazUsunadlaenlusvsssivdruznasstinnau

Effect of Water Requirement and Soil Moisture Irrigation Regime on

Yield and Cyanide Content of Sweet Cassava

3 q‘ 1/ v o= _ 1/ C% v =K _1/ o/ L4 v _d1/
U598 Insans NAYIN UIAIUNNT  UUNITIU UIAIUNN T frantd asusIag

Asdnwal duuda? Jadd auswa? daaswssa Taady? 3993 yyneY
AT NuLATEFEYY
Narachai Phosan" Kulachart Nakchantuk Nantawan Nakchantuk!

Suwaluk Amawan? Sirilak Lankaew! Wanlee Amornpol”

Adcharapun Chaicharoen? Rungravee Boontung” Jinnajar Hansethasuk!

ABSTRACT

The objective of this experiment was to comparison the effect of irrigation

systems on growth, yield, and cyanide content in fresh root (CNFR) of sweet cassava.

The Split plot design in RCB with 4 replications was adopted. Main plots were irrigation

regimes, drip irrigation base on cassava water requirement (IR1), drip irrigation base on

soil moisture (IR2), and rainfed (RF). Sub plots were sweet cassava varieties, Hanatee,

Puyfhay, Pirun 2, and Rayong 2. The results showed that yield of irrigation regimes were
significantly different, IR1 and IR2 demonstrated a higher fresh root yield than RF (2,421,

2,450, and 2,024 kg/rai, respectively). In contrast, starch content, harvest index, and

CNFR of IR1, IR2 and RF were not significantly different. Cassava varieties showed

significantly different on yield, starch content, harvest index, and CNFR. The highest

yield and CNFR were found on Pirun 2, the lowest was Hanatee. Therefore, IR1 and IR2

were efficiency irrigation systems for sweet cassava yield improvement.

Keywords: sweet cassava, irrigation, yield, cyanide content

Y gudideiivlisrens amtuideialsuasiianawnundaanu
Y Rayong Field Crop Research Center, Field and Renewable Energy Crops Research Institute
7 dginidouazimunmaluladTanam

¥ Biotechnology Research and Development Office
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UNANEYD
AN5MRaliInaUssasAiaLUS sUMBUNAYRINITIIUIRNLAUADINISAY NS EAUN

q

1%
v °

MINAMNTUAY Uazenfeuny don1siaseiule nands wavamunHaKEstuduYeIUTM

[

o

logludluianvesdudivzuasridoninu lagldununisnaasaiuy split plot in RCBD
$1uau 4 41 Jadendn Ao A8l Tdud nsliduuudmenniuaudosnisia (RL)
nsliiuvuihmeanuauFuiy (R2) uazenderindu (RF) daduses A Wustudsvds
a4 wug Iiun shundt Yeihe fisa 2 wae svoes 2 nansvnaes wut Fmslieh
Tuandndaruunnsatunada Tnenslithuuuimenita 2 38 Wandnhangenitonde
v Tag IR1 IR2 wag RF duandniaanvindy 2,421, 2,450 uay 2,024 Alandusels
pudsy wilifinasoiofiduduts dvliAuifer wasTnalveludluian dmsuiugi
dgundmmuindimnuuandnstunsadfsunandniian Wesidududs dudiAuiier ua
Usnallwenlusluian Tnoiugiisa 2 Winandniangadian uiiuiunalveludluiangs
fign vourdiusiuiflinandnianuarUinailveludsiiian Se8nslidnt 2 wuu By

=

ASslrminniuszansamlunisiiunandnsud Uz nasrilnmny

o w CAC)

AanAgy: dudUzndsrdanmnu nslii wands Ysunadgenlualuian

unin

nsbiunduisnisiianunsosnszaunandniasauninananvosiud1Uends Fanis
Tiiasaiiunandnmanuazanusuialgenlusa (Hular-Bograd et al., 2011; Srihawong
et al., 2015) %aLﬂué’ﬂwmwwqmmwmamﬁmﬁﬁwﬁm%aﬂﬁuﬁwﬂzwﬁa%ﬁmwaﬂu (sweet
cassava) lne3nsliuiuuuimeaduisnisnduszansangalunisiiunandaludu
drrasluiuiuazanaianiidthinia (Odubanjo et al., 2011) wissanduisnislmin Al
Unanzusasnng vinlniusuianislduites (Bhardwaj, 2001; Edoga and Edoga, 2006)
TudruvesUsununistiunausarinle 2 wuu As 1) AMMSATUINAIUAINUABINITUBINTINN
nilena wu msldmduusgansnisidinuazUsinanisitihvesiedneds dedefeanunse

a Y & A Y oA A a
nyudTinahideddluseunsugnuazanunsayssenaldlalunatenun uideidefeusunm
n1sldunvesigeedakazaduuseansnisliduienalinsanunugnuasiugny 2) n133n
USununsltuivesnelaenss 1wu n157n1n09inn191tu1999Re (lysimeter) wagzn13in
g a & Y = Ay AN & v 5 A ada &£ Ay o W
Aduiu sy Fedivedfeidunisimhauaninaseiifintu o seunsvan wilitednin
Aelitayaigndesiuiiunnvinisasaianinduiasidunsiiudunuludiuveinsnsaia
L a a = = ~ aa ° a v s o aa

AMUTUAU (FLINazAtLy, 2545) WS uiauisn1siruaUsSu1un1stRUIMe 2 35 nng
ARLIVEIIFNWINAVDINITIAUINNUANUADINTTAY NNTAUINIUANUTUAY LAz AeUNEY 7
fisian1sasqivln wande wazAua mHandnludruvesUsunaloeludluiianvedy
dlgvdaiugdmsuuilan ieliladsmsdunuulunisdnnisdniion1sregenniee Wiy
wazdaasuunnunsEUgniiuduzraaiugyiinnin
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aunsaluazdsnIg

gunsnl

1. viounugiuduznaa 4 g laun Wugvui Wugssees 2 ugdedhe

wagiugigay 2

2. qunsalfndasyuntven

3, \n3aeiAusIRavesAY (tensiometer)

4. Jaipilingm 15-7-18

5. ansUesiumandngivy
BT

Tunun1snaasaLuy split plot ifin1ssmsoatiasondnuuy RCBD $9uau 4 9
Jadevdn (main plot) fie 33n1smurnUSinansldiuuuimen 2 33 leun ansldin
audesnisi (R1) waznisliiimuanuduiulnesnussduusiennuduvesiu (soil
matric potential) -30 &1 -60 Alawiana (R2) Wisuiisuiuniserdeduly (RF) Jadoses
(sub plot) fie Wugdudgndewianiu 4 Wug laun Wugviunil Wugssees 2 wugdedhe
ua ftusfign 2 Tneidunoussd

1. Ugniudenaslumaumwieu w.a. 2564 lagldszazuan 1x1 wms 9109 5w
foulastos urazuarfisruuduringy 12 du (Wufl 60 asrauns) Uqﬂﬁuﬁwwé’qﬁ% 4
ug warfndaszuuimeninfundagn 1 Weu lunssudsd 1 (RY) Tiuuutmenanu
Ausasntsvesiann 7 Su (1) Tunssudsi 2 (R2) Tduuuimeamudiamududulae
finsia tensiometer sevinafusiudUsndsiugiunilasildinisedu 30 wuRwnsiniahu
Tnglsindleusafaiinasiu (soil matric potential) wifu -60 Alawiaana uazngalii
sleussiniestiuwindu -30 Alamama uarlunssuian 3 (RF) Iﬂamﬁgﬁzwﬂfﬂuawqﬂim
FETAUALETFUTR

2. ldeinsn 15-7-18 §n51 100 Alanfusiels Wesfudzndseny 1 Weundsan
ﬂaﬁuua”ﬁﬁmi’mﬁﬁnmuﬁﬂLLu“ﬂwaamm%mmﬂWi

3, Lﬂmmmammmmwmﬂ 246 uay 8 Lmawmﬂaﬂ

4. \iuiReafieny 8 ieundalgn UummamumuﬂamLLaum‘Viumma @l Au
Fu Wi W uari i TeE) Siunuduiuien Siuutiredy nananaan 1Wesidus
wils sedifuien (2) wazSunadleeludluian

5. YuiinUsunanhiildniussuudiven Usunanhdunasnnisnaass uazduan
Uszansnmnsidiin (water use efficiency) (3) TariaFunkananduinsvewsasisns
T (@)

6. TLATILRANIULANFAIINSADA LA lUTUATY RStudio LUSBULTBUAIULANGA 19
SYWINANAABLUU least significant difference (sd) Aisgduprnandesiu 95 Wesidud
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USunaunsldunvesity (ET0) = ET, x Ke
ET, = Usunaumsldunvesigdneds
K. = duUse@nsnstouivaeane

v a & Q" goJ 'y} v I 'y} g 'y} v 5 ¥

ATULNULNYY (HI) = UNURUNLANAIURY/UNRUNIANTINY (2)
UseanSamnisieun = wandnsan/ASuadiesy (3)
NAKARAUNNS = NANARINANYILAALNTIUID/NanAnTIaALas x 100 (4)

HALaEINTAINANITNARDY

1. wWesiudmnusen

Assenvassiudsndsiiony 20 Yundsugn 38nsliildvinlianusenyeiiy
duendauananaiuneada winugdudlenddnnuwnndeiunieada Inedudusnaaiug
vundifaasengsiigade 83 wWodldud usliunnsrsnsadfduiy
Wiy 77 Wesidud uwauanaansadftuiugyeieuaziiugszees 2
wae 64 1Uasius nuaau (Table 1)
2. ALE

q

gy 2 NiAUgEN
aa Y
NALenWiU 73

Brsbihlivilenugeosiudsadunniafunsadiffony 2 4 6 way 8 Liou
ndaugn Tnsnsaiauivlameiuniugaiistudieanyfiutu (Table 1) osaniiuiina
drludeiiaugs maedauiulamsdinunrugeidiunneeiuniada aonedosiugau
(2557) fiwuin mﬂﬁﬂfwLLUU‘I:fmWiuﬁuﬁ’lﬂwé’ﬁiﬂqﬂiuqaﬂqﬂﬁuwuﬁiﬁ%’ummggumﬂ
Uinainuegsainanslinnugdliuandisainnsoidouiy uiiilensuiiisusening
wugudUends nudn Rugdudendadianugaunndieiunieads Inedudilendsiugnn
uitlianuganniian M1y 2 4 6 uaz 8 ieundsuan Wiy 94 157 248 uag 269 LwuURALIAS
RHEREEY
3. dwhanuazimdnus

flony 8 Woundagn Asmsliirlivhlsimiinandiulu fu du w1 wasdnin
TuanAsiuneadia (Table 2) vaugisnislinilvidmdnanduiuandraiu Ty IR1
wag 1R2 vlstnmiinanauiindu 2,421 uay 2,450 Alandusels Aadu g9 RF ek
thwiinanduiaintu 2,024 Alansusiels egnaiifddgmeada Wewsuileusswineiug
w1 Wugifudgvdailidminandanuly fu du mih waessusndetunisedn Tnewus
vunliminandiulu fu du LLazmi’wqaﬁqmmqaﬁﬁimaﬁmwhﬁ’u 206 69 2,172 Lay
748 Alansuels muddu Tudruvesiminandiniivesiudendaiugfis 2 (2,823
Alantusiald) Suwdnandiuigeiian dsluunnssaniugyetine Wity 2,463 Alanfuse
19) whwansinameadfaniugiufuasWugseeeq 2 (1,574 wag 2,331 Alansusols
PdL) s minansveiudsvdais 4 sWus liusndeuneada
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F3nsTvdvildnisazantminutedanluunnsnadunisadd Tng IR1 uag 1R2 19
wednusisdulumindy 44 uag 45 Alandusiols mudidiu gendt RE Aifdminustedauly
winu 37 Alanfusiels (Table 3) Tuifousuinay 2564 fUSunanidunasaiaiou 16
finfiuns Sudsndsiivgnlasodeiduiafesiimsusuiuieanniseelaenisaniiudi
Tuuazdnsmsiasadiviavesly susinsisluiiieannisaei (Bhatt and Srinivasa Rao,
2005) ylsimdnuisddudesninnstiiuuudmensits 2 38 vasdiignsliilavile
nsavautmnuisdu g du i s wasdmdnuisauenensfunisads Wusu
dsudwilinnsavaushminusdinlu Ay fu wih wasih uandsfunieadn Tagiugn
witlimdnustedinlu Ay Fu wasmdh (56 15 771 301 way 720 Alanfusieols auansu)
qqqqﬁqmmqaﬁﬁ %mzﬁﬁuﬁ’mwé’qﬂ’uﬁ:ﬁqm 2 Tﬁﬁé’mﬂ’ﬂLLﬁqﬁauﬁaqqﬁqmmqaﬁa lnedl

o Y] Y

UntnuisdIumvnnU 1,077 Alansusiels waglinuauuansiswesinninuiesinveesiu
duzndea 4 Wug

nasATedulng w1 nslihuuuimeslutudendwihlinsadraiminas
waznisavasiminuidludiulu du uaziageandinsgnlngendotidunusssued (a3
R, 2557; Us1ukazAly, 2564; Odubunjo et al., 2011; Polthanee and Srisutham, 2018)
wilunisnnassilnaong19n15MAa0 (lW¥I8U 2564-5U21AN 2564) fUsuaiWumy
53UV GIATNTTIeiaf Sellifsafousunian 2564 winuiiviinaduageuty
Fuiivgan (Figure 1) vl fud Uz nd e ldiuuuivensis 2 35 uaznisendouiny
Wigiulpluanmiinuiaudulng fostunnuuanswesmsadaimminaauas nsazay
dhwinukeSauansaiteaihinandiuuaztminuediuly
4. wawankazUsunaloenlualuiman

nanAnvesiudgndufuieiiiony 8 oundagn 35msliilbivhliiedidusd
wawassuifuisuansstunsainusvilinananfanunnsiaiu Tnonisidiuuy R1
waz IR2 Tfnandnanldunnsnsiudarindu 2,421 way 2,450 Alansusiels amudsu ue
WANANINNERRTy RF Aliuandnian 2,024 Alansusels Ssaenadasiu Odubunjo et al.
(2011) el wuutmeniisesu 50 way 100 Wesfudmnuduiduusylovdvesiu vl
fudpndslinandaianduty 2.9-6.2 w1 ewFsuidisuiunisgnlagerdeuny
Wuieniu ustouazany (2564) AlvuuuimensaludifisnunsysuLs Nt U e
AUsENINg -30 84 -60 Alanama ibndudUsrasiuginunsenans 50 wasiugviigus 80

o d'

Winandnvianfiony 8 weugainiinisugnlingedetlunuss sy

v 2

L) v o 2/ a LY § @ (3 v oA & N 1 [y a
‘W‘Llﬁll‘LlﬁTUSWGQ%WIMNQNGMW’JHG’I Wosiguawls warayilAuAgILANAAUNIEd
=

3

PES])

lneiugiisas 2 Tnandninangeiian Ae 2,823 Alansudels eldunnsisainiugyeend

9

Handnian 2,463 Alansusals wiknnensiuiugiuiuasiugseees 2 Nnandaviian
1,574 waz 2,331 Alansusals audwiu ludruveslesidudutaiugimuniilivesidusduls
gaganeada (23.9 Wesidud) dudendaiugiisas 2 iesidudutaaanitiugssees 2

v v s

(22.5 waz 20.9 Wosidus auanu) vuziosiduiwlwesiudiznaviugeiowinu

dl Y )

21.7 Wesigus Felaiuansnsanniudiigas 2 waziugseeas 2 aviliuneadudivswasiug

9 9
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a s v %

figa 2 (0.68) Adwiliiuinegeiiganieada vasfinugyeihe Wugszees 2 wagiugiui

] 39
v

FiuiAeaviniu 0.59 0.58 way 0.38 AUEIFU
5. Usunauleenlunluiian

Usnadlsenludlumianfudnuvaznsnauniwiidfguesiudendmidnmu 3
mniiUsinagesriliiudsndsdisannumioussu Tnenanisnanes wudn 3501l
Ly lrusunaloanludluiaauansetuneads uwilaeialdnsldiiaunsaanusunm
Twenluslutaanla dsnsldindions 60 fadwnsraieulnouvsli 3 afs vildusuna
Iggludluduimesiudsndsiuginuasmans 50 mninisvgnlasendetisu (Hular-
Bograd et al., 2011) ﬁgﬂﬁlﬁaqmﬂmm%yuamﬂuﬁﬁaﬁﬁwﬁ’aﬁdwaeiaﬂ%mml%ﬂuﬁﬁum
fudends Tasanmzamindusnsedulivimnailselufludmivosiudsvdniini
(Srihawong et al., 2015) 1umi‘mmaE)Qﬁjl,ﬁaﬂmﬂﬂ‘%mmﬁmwiaLﬁauqmaamm 1-7 \piau
udaugn fudendslunnifadenmaesdaasyivlaluanmilldvadwhldumalselud
sranvesudendsiiliiuuudivensts 2 33 liunnd9a1n RF udludiuveaiugfu
dlgnaamuauwanameadfvesUsunalsenlualuiian lnedudivsndaiusiiso 2 &
Usnallwenludluianuindu 1563 fladnsusiedlaniuvan sgeiiganieadd sesamunie
ugszend 2 Yofhe wagiiugrnunil sua1au (104.4 84.6 uay 68.6 Tadniusedlansuiian
Aua1nU) (Table 4)
6. Ussnamsldth Uszansanmmsldh uaznandndusing

ﬂ‘%mmﬂfwNumaamﬁdfmmiﬂqmw’imaaummsu 2564 4LADUSUIAN 2564 LN
1,874 fadwns nsliiuwuy IR1 ﬁﬂ‘%mmmﬂﬁﬂéwmuszwﬁfmammaammquﬂ 84
fadiuns TnefiUSnamnfilasuimuayindy 1,931 Sadwns vausfinsliuuy 1R2 SUsina
msliiwuszuutdven 63 faduns USinandilasutemmawingu 1,910 faduns vawi
RF fUsinashdildssuusiomawingu 1,874 fadwns (Table 5)

MNNsTaszsiUsEans a1l (water use efficiency) waznanandusivg
(relative yield) FadumsilSouiisuaeasiansnssudansliinlnenanisnaass nuin
R2 fUszans amnnslduiningu 1.28 Alansusslsnedadwuns 49131 IR1 wag RF i
Uszansammsldiiugingu 1.25 uaz 1.1 Alansuselsrefiadiuns vasiinananduiniing
nsneassluiimmafeddude IR2 idadegean sesawnde IR1 waz RF audwiu Tnei
NANARAUTMSWINAU 107 105 way 88 WWosidum muaau
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AgUNaN1INAaDY

sty IR uay IR2 vhlsnandevaaniiony 8 Wou asndn RF udlsivinlinig
aaimiinanuaziainusdaniiu fu i ddnsn wWedidududs fyiifuifer wee
Usinallseludluiaaunndieann RF WeiSeuiisussninedsmslimii 2 33 Tnandni
anliunnssfuuasivssavsamnisliilndifeety Tudiuvesiug fudusvdaiugis 2
Tinandnrhangsiian wiliuSanailsenludluangsfigaduiu Tuvasfivusiun v
lyenludluandiigauslsinandnin vazdifudigndsiugle drelinandnliuaniiemn
ftusfisas 2 wiisinallseludininiugfisn 2 Mnuandedifisduannsnazuldinisli
wuuihmeamunudosnsesiituarautuiy WSl diussansamlunindy
HanandudUrrasuiinmu

ANYaUAN
YRUBUAUNDINUANATUINYIAIAAT TToUaruinnssy (39.) wazd1dnau
AnuznITINsANasLANeImans Idbuazuinnssy (ana.) faduayunuide uazveveugal
an1flgnouingiielie naugnisnineiewnssideyaludinesusmadunay
AN

LBNETHATEINIBY
ALIN 199937 INE1 Faneana U1 3588 UagdnSauns Wunna. 2545, MTRBNKUULAY
walulagnmshihunig fuiassi 2. grunsiia ngamme 270 i,
w3Ye In5ans 109 dlsua ananedu uiai3e e MUY unga dynsves AUy Add
WsTe s uavanund winsates. 2564. navasn1stuuieauuRuLayla
a a v [ vaaa i a CV) v & ~ &
HafungsruudnludfnilsenaninvesiudUsndunuifnerongdungnuaneslu.

a 6

2.8, AY. 52(3): 307-324.

a a L3

A43970 dudTad. 2557. navesnsldszuural semuwuutiven JoviolarJen1eiunenis
Lfgraulnlasnandnvosduadzvas. Tnerdwus Usygiten
UPMINGIRUNWATANENT NTIVNL. 192 nHl.

Bhardwaj, S.K. 2001. Importance of drip irrigation to Indian agriculture. Kisan Wld.
28: 32-33.

Bhatt, R.M. and N.K. Srinivasa Rao. 2005. Influence of pod load response of okra to
water stress. Indian J. Plant Physiol. 10: 54-59.

Edoga, R.N. and M.O. Edoga. 2006. Design of drip irrigation set for small vegetable
gardens. Not. bot. Horti. agrobot. Cluj-Napoca 34: 1842-4309.

Hular-Bograd, J., E. Sarobol, C. Rojanaridpiched and K. Sriroth. 2011. Effect of
supplemental irrigation on reducing cyanide content of cassava variety Kasetsart

50. Kasetsart J. (Nat. Sci.) 45: 985-994.
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Odubanjo, O.0., AA. Olufayo and P.G. Oguntunde. 2011. Water use, growth, and yield
of drip irrigated cassava in a humid tropical environment. Soil and Water Res. 6
(1): 10-20.

Polthanee, A. and M. Srisutham. 2018. Growth, yield and water use of drip irrigated
cassava planted in late rainy season of Northeastern Thailand. Indian J. Agric.
Res. 52 (5): 554-559.

Srihawong, W., P. Kongsil, K. Petchpoung and E. Sarobol. 2015 Effect of genotype, age
and soil moisture on cyanogenic glycosides content and root yield in cassava
(Manihot esculenta Crantz). Kasetsart J. (Nat. Sci.) 49: 844-855.

Table 1 Effect of Water Regime and Cassava Varieties on Percent of Germination and

Cassava Height at 2, 4, 6, and 8 Months after Planting (MAP)

Percent of Plan height (cm)
Treatments Germination
(%) 2 MAP 4 MAP 6 MAP 8 MAP

Irrigation regime

IR1 78 81 135 199 212

IR2 74 r 129 197 202

RF 71 76 126 192 211
LSD 0.05 ns ns ns ns ns
CV. (%) 18.4 13.7 13.7 11.2 9.3
Varieties

Hanatee 83a" 94 a 157 a 248 a 269 a

Puyfhay 73 b 71c 118 ¢ 176 ¢ 187 b

Pirun 2 77 ab 69 C 115 ¢ 171 ¢ 189 b

Rayong 2 64 c 78 b 130 b 189 b 189 b
LSD 0.05 T ** 5% 8 ** 11 %% 12 **
C.V. (%) 11.9 7.5 7.5 6.8 6.8
Average 74 78 130 196 209

Interaction between Water regime and Varieties were not significantly different

¥ Means followed by the same letter(s) in a column not significantly different at the 95% level according to least
significant difference (LSD) ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
IR1= Drip irrigation base on cassava water requirement, IR2 = Drip irrigation base on soil moisture,

RF= Rainfed (no irrigation)
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Table 2 Effect of Water Regime and Cassava Varieties on Leaf, Petiole, Stem, Stump,

Root, and Total Fresh Weight (kg/rai) at 8 Months after Planting

Treatments leaf petiole stem stump root Total
Irrigation regime
IR1 151 48 1,452 570 2,421 a" 4,642
IR2 160 47 1,515 590 2,450 a 4,761
RF 138 a4 1,275 491 2,024 b 3,972
LSD 0.05 ns ns ns ns 350 * ns
C.V. (%) 255 16.3 32.7 26.0 17.6 21.6
Varieties
Hanatee 206 a 69 a 2,172 a 748 a 1,574 c 4,769
Puyfhay 132 b 35b 1,340 b 522 b 2,463 ab 4,491
Pirun 2 105 ¢ 40 b 920 ¢ 480 b 2,823 a 4,369
Rayong 2 157 b 40 b 1,224 b 451 b 2331b 4,204
LSD 0.05 26 ** 11 ** 218 ** 93 ** 411 ** ns
C.V. (%) 20.1 278 18.4 20.1 214 17.0
Average 150 46 1,414 551 2,298 4,458

Interaction between Water regime and Varieties were not significantly different

Y Means followed by the same letter(s) in a column not significantly different at the 95% level according to least

significant difference (LSD) ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

IR1= Drip irrigation base on cassava water requirement, IR2 = Drip irrigation base on soil moisture,

RF= Rainfed (no irrigation)

msUszyudaniulazunavnaniuise

201

aniuidewulsuazwunaunuwavviu Us=31d 2565



Table 3 Effect of Water Regime and Cassava Varieties on Leaf, Petiole, Stem, Stump,

Root, and Total Dry Weight (kg/rai) at 8 Months after Planting

Treatments leaf petiole stem stump root Total
Irrigation regime
IR1 44 a" 10 493 221 926 1,695
IR2 45 a 11 512 229 981 1,717
RF 37b 10 438 185 815 1,485
LSD 0.05 5% ns ns ns ns ns
CV. (%) 14.4 173 39.6 26.3 23.7 18.8
Varieties
Hanatee 56 a 15 a 771 a 301 a 720 c 1,863
Puyfhay 38 bc 8b 408 b 185 b 924 b 1,563
Pirun 2 30c 9b 300 ¢ 183 b 1,077 a 1,509
Rayong 2 44 b 9b 444 b 179 b 916 b 1,593
LSD 0.05 9 ** 2% 68 ** 36 ** 168 ** ns
CV. (%) 24.5 24.2 16.9 20.2 22.0 22.1
Average 42 10 481 212 913 1,632

Interaction between Water regime and Varieties were not significantly different

¥ Means followed by the same letter(s) in a column not significantly different at the 95% level according to least

significant difference (LSD) ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

IR1= Drip irrigation base on cassava water requirement, IR2 = Drip irrigation base on soil moisture,

RF= Rainfed (no irrigation)
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Table 4 Effect of Water Regime and Cassava Varieties on Fresh Root Yield (FRY), Starch

Content (SC), Harvest Index (HI) and Hydrogen Cyanide Content in Fresh Root (HCNR) at
8 Months after Planting

Treatments FRY (kg/rai) SC (%) HI HCNR (mg/ke)

Irrigation regime

IR1 2,421 a 23.0 0.55 100.6
IR2 2,450 a 22.2 0.56 106.7
RF 2,024 b 21.6 0.56 104.4
LSD 0.05 350 * ns ns ns
CV. (%) 18.0 11.2 9.0 14.2
Varieties
Hanatee 1,574 ¢ 239 a 0.38 ¢ 68.6 d
Puyfhay 2,463 ab 21.7 bc 0.59 b 84.6 c
Pirun 2 2,823 a 225b 0.68 a 156.3 a
Rayong 2 2,331b 209 c 0.58 b 104.4 b
LSD 0.05 411 ** 1.4 ** 0.05 ** 14.6 **
CV. (%) 21.0 7.4 9.8 16.7
Average 2,298 22.3 0.56 104.4

Interaction between Water regime and Varieties were not significantly different

Y Means followed by the same letter(s) in a column not significantly different at the 95% level according to least
significant difference (LSD) ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
IR1= Drip irrigation base on cassava water requirement, IR2 = Drip irrigation base on soil moisture,

RF= Rainfed (no irrigation)
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Table 5 Total Rainfall, Irrigation Water Applied, Total Water Use, Water Use Efficiency

and Relative Yield of Irrigation Regimes

Data IR1 IR2 RF
Total Rainfall (mm) 1,847 1,847 1,847
Irrigation water applied (mm) 84 63 -
Total water use (mm) 1,931 1,910 1,847
Water use efficiency (kg/rai/mm) 1.3 1.3 1.1
Relative yield (%) 105 107 88

IR1= Drip irrigation base on cassava water requirement, IR2 = Drip irrigation base on soil moisture,

RF= Rainfed (no irrigation)
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Figure 1 Rainfall and Relative Humidity of Rayong Field Crop Research Center
between April 2021-December 2021 (Huai Pong Agricultural Meteorological Station,
2022)
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N15815733uaZANYIFUFIUINEIVBUYBI Ganoderma spp.
anunlsnafuiinvasunduungdu
Survey and study on morphological characteristics of Ganoderma spp.,

a causal agent of basal stem rot disease in oil palm

a o £ o £ 4 a a €1/ = Y 1/ a A a @ g/
NaFnNm ﬂ')aﬂq‘u INT ANDONIY " 5§38 ?JLLﬂ'? UYU IYTINUD
Therdsak Sawatsuk Worakorn Sittipong! Teera Chookaew"

Yingniyom Riyapanl/

ABSTRACT

Basal stem rot disease in oil palm caused by Ganoderma spp. is a disease
in oil palm plantations in Thailand. The objective of this study was to evaluate
the differentiation of Ganoderma spp. to provide information for species identification
and genetic diversity. The fruiting bodies from the survey were collected to isolate
Ganoderma spp. and investigate the morphological characteristics. A total of 41 isolates
of Ganoderma spp. were isolated from 6 oil palm planting areas where basal stem rot
disease was epidemic, consisting of 21 from Krabi, 2 from Trang, 6 from
Nakhon Si- Thammarat, 10 from Surat Thani, 1 from Chumphon, and 1 from
Pathum Thani province. Basidiocarp morphologies for Ganoderma spp. could be
classified into 4 groups, including fan shape with stipitate, fan shape with astipitate,
nodule shape with stipitate and nodule shape with astipitate. The surface had a light
brown color to dark brown, and was found with and without a white stripe on the
surfaces and stipe. In addition, clamp connections were found according to colonies
on microscopic morphology. The isolated Ganoderma spp. from this survey obtained
various morphological characteristics, which might indicate the differentiation of genetic
diversity and severity of infestation.

Keywords: Basal stem rot disease in oil palm, Ganoderma spp.

V' gugidenduindiugsiegiond amdiideivlsuasfionawnundsnu nsianisnuns
Y Suratthani Oil Palm Research Center, Field and Renewable Energy Crops Research Institute, Department of

Agriculture
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UNANED

TsadduinUndusfuanidesn Ganoderma spp. \ulsafinunisszunaluiui
Uqﬂmﬁuﬁgwﬁwawszmﬂm mi‘mmaaﬁﬁi’mqﬂasmﬁﬁaﬁwwmmmem'wuawﬁyam
Ganoderma spp. Wi aidud ey admiunissnunsiauagauvainiaton1aiugnssy
Tnads29 Liufeg1emenifiali ouenid 851 Ganoderma spp. LagAS19d0US NWAIE
daugiuinen Asdrsaaluiiufiszuin 6 Fmfanuin Iides1 Ganoderma spp. 91U7U
a1 lelwian un Swmiansed 21 loloan Fmianss 2 lelwian Sawiauasadsssus
6 loloian Jaming w351 10 lelgian Jawiaguns 1 loloian wazdaninuynusiil
1 lelenan nonifinveatest Ganoderma spp. @nsawvteanidu 4 dnvarhe JUseluin
umumaﬂ iﬂiwﬂuwmluumumaﬂ sUseneunauiniueen wag i‘Ui’NﬂE]Uf]avalliJmum@ﬂ
Srinnageudviimandy wummmvlmmauamma zAunen Wensivaeunelindes
qamsﬂuwumﬁas 19 Clamp connection LSU 891 Ganoderma spp. " Adsalddaay
MAINVANINIIAUFIUTNGT 99198 A UUANF 1T UM UTNTINLALAILT ULTS
Tumsigvianela
AdALY: TspgnutiwosUrduiiu Wesn Ganoderma spp.

unin

lsaane uiiy1ve9Una uuaiy (Basal stem rot disease) @116 LA AN 957

Ganoderma spp. Wngnutduledvivesdosasyey luiielil vindenissunsny

2 & a v o v P v a %
Aonwintuusalaudy uazdudumgluiign laslamgluwanialdvedlnedinisugnuidy
ddudusuaunnn Weiensszuindsihlinuiinsialsaaiduinszaigesnlulaegng
057 asenudemaliuninensnsiugnuiduindudusivaunn Tulssmalnedsiga
fenmsnuwaznsfinwlsaaiduiivesurauundulud w.e. 2536 (Sg3enAnazane, 2536) 7
wlasUrdnunfuvenenyy dnnavatenszen Jamiansed Tusuurduunduey 21-22 U us
v 1 I = 3 Y aa
gelinunisszuinvedlsa onadumsizamsiiasainirdudndululssinalneffie nguin
= = N = & = ¢ % o adad v o a !
Agade 20-25 ¥ Faluszesurdninduiniyeidviatvasiunansenisvedlsn wily
Uagduiivsemalneiinisugnurduinfuveeiunludiginindu 9 ade dnnadadinisuan
Urdutsfutinaesiuinniu vhlvdinsseuiansgaigeenlunngiinie

g g ' a a Y ¢ Y]

LY 891 Ganoderma sp. Wuid 951 dn198 un UG UUDA gLwaly Phylum
Basidiomycota 9 95l n1557ud a1 uveLd uly (Plasmogamy) 91nTASIES 147 L3 8091
Gametangium yutnfiasueadduiusniseni Gamete Favimidunaduazinee
iieasnendinyintmdu Fruiting Body Tunisasawadduiugsely (lan A. Hood, 2017)
Aatiuillen1ailidesn Ganoderma spp. AANUNAINNANLNNNUINTINGS NMSANYIANYUE
nedaugrumainerdaduteayaniugruidnlulunisfnwienunainvaienisiugnssuves
Wesanmaugnunisldiasemingluanalunisdndiiun

Tspanaudnyilinanandene 30-70% Urauinduildulsnaglinandnanaavnse
lulvinandaiae 1doenissunssdanalateluardunid osuaslauduladne
13951 Ganoderma spp. tnvinansluliduinduszeglvnands anwazo1n15u99linag
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wudndeunduituegunndt 12 YUl wiluil 4 Smsvgnundudhfunaunuiuis as
ylsduihifuiivgnunududulsaldiatu lnewuin dundnndudhifueny 12 3 vdsn
UgnasudaslufuiduEuuanienisveslsa arnmsdsadmulsafifidnuazadiendsiulsa
Srduinvesndinisulufivassgatidudu q lulsamalne wu lsasniihvesueniiouae
mnndsdianvninannides Ganoderma sp. wadenuin Unduthifufiugnanumdsuzni
wazhdnindudaetues Monadulsedduuildgeanindudiuiivgnaundsenams
vi3eugnluiuiilu (wsua uazang, 2556)

gUnsaluazdsnig
anguninl
1. gunsalifudegne laun gananain Uinnuedl nszawiudin
2. 9WNSiABTes" Potato dextrose agar (PDA)
3. gunsafluiesufuinis léun Tudiaride Buids e wnsisade §ideide uille
fepnusuleni é’auahr??a dlan waznszanUnalan
4. papsend 10%
5. ihnduilseinge
6. LOANDIDA 95% LAz 70%
5019
1. dr5rauazifiufegnaies Ganoderma spp. ANUNEITZUA
dr59uazLiufieg19neninued 851 Ganoderma spp. 91NN UT 53 UIAT B
Tsparduiiivestrduirdy Iun Yantansed fontanss Santaunsassssusiy
Janingsugsonll dwinguns uwazdamdnunusidl Juiindnwasudas ssyiidn waznsidn
Fanerduningu
2. \futeyadnvazaeniinildainnisdina
Tufindnwaznondinveniesn Ganoderma spp. fldainn1sd1saa taun v @
Mueen ANUWDY uazgUT
3. m'iLLEJﬂL%Ja'iW Ganoderma spp. 9INABNLTA
LWeNL831 Ganoderma spp. nAanin mmﬁ Tissue transplanting Immaanmm
infiliudawAuly e maﬂwmvaauumwUmamimmumu Sanenidindethazenniiordn
wvRuuazdsulantasy wazihluudraesend 10% Wunan 1 undl mﬂuuﬁ;maﬂmmaﬂu
woanesed 95% thlurudarl wardaitusnvesmenineendaeluiinsida aandusa
Fudunenifialifouin 5 x 5 ua. uaga1sULeIMIs PDA Unilgaunfivies Wuasaduila
12 . Suiindnwalalaiuardnuamdilovendos Ganoderma spp.
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NALAZITUNANITNAADY

1. drsrvuaifiusegiaiesn Ganoderma spp. NUAEITEUIA

nmsdmalsad e diniiiy wudnuageinimmsluiugasediseinis
Pt vonllaa uwazianendinusnaseulaudulidutngu (Figure 1) dwalinandnanas
snmatniianslrudy iesnmelugduveshdunisiulauarsnnidulevendoswinld
\AANT5H Wow (Figure 2) wazdleviusegrades Ganoderma spp. Tufiufiszun 6 Sanin
annsauiusuiesnald 41 lelsan lun Swmiansed 21 lelewan fe KBIOL KBIO2 KBIO3
KBIO4 KBIO5 KBIO6 KBIO7 KBIO8 KBIO9 KBI10 KBI11 KBI12 KBI13 KBI14 KBI15 KBI16 KBI17
KBI18 KBI19 KBI20 waz KBI21 34ninnsy 2 lalgian Ao TRGO1 way TRGO2 39411
UAIAT5ITNIY 6 Lolaian Aw NRTO1 NRTO2 NRTO3 NRTO4 NRTO5 waz NRT06 99139
E‘j’i’ﬁz}gi‘ﬁ’ﬁj 10 lalean Aw SNIOL SNIO2 SNIO3 SNIO4 SNIO5 SNI06 SNIO7 SNIO8 SNIO9 way
SNI10 daninguns 1 lelawan Aa CPNO1 wazdandiaunusii 1 lolwian fie PTIOL (Table 1)
Tngaunsanumsiinidosn Ganoderma spp. lesluuduinguseud 1 91¢lu%3 10-30 U
wasrdudfuiimeduntasuendnn wu NRTO6 sruanismin snaeurnnids Sanda
UASATEIINTIY wazwUasduin laun PTIO1 siuadadnde snnevusade Jmiaunusiil
Pnmsdsadmuiulasduniduiivaseuseu 1 Sudumensluwlanduwasasay
T (source inoculum) @eandesiu Tumer (1981) FenuinnsssuInvendosn Ganoderma
spp. mm&;‘lméwéfuLmsuaama‘ufﬂﬁummmamﬁialﬁmﬂmié’mﬁamawmswdwéfnﬁﬂukﬂ
uazauUNG §m?13q§]’qmmmLLWi'ﬂizmsflmaL%aﬁamlﬂﬁ’umwmﬁagjmﬂuuﬂm danaligdnig
szurevii u8 93 u Tnedulnawuid 951 Ganoderma spp. Wviangey Fs01352U70 b
dfuurduisiulusoud 2 16 fedasnadwhaisundudniuseud 2 S8msuiumndy
ougnlundasiifineinnduunasasando (Hasan & Turner, 1998; Flood et al., 2000;
Virdiana et al., 2012) (Figure 3)
2. \fiutoyadnuaizaonidiafldanmsdise

Lﬁ'aﬁi’mﬂq'ué’ﬂwmzmamﬁmﬁuau;ﬁyam Ganoderma spp. ﬁwgﬂiwwmﬁﬁyam
Ganoderma spp. fiAUaINNAIEN G NwUsdugIUINY1 (Figure 4) lagausawus
eonlu 4 dnwuz Ae jUstluiadidtueen 11 lelewan léun KBIO1 KBIO3 KBI16 KBI18
KBI19 KBI20 NRTO1 SNIO1 SNI03 SNI10 uag PTIOL (Figure 5) sUshsluiialiiinunen 15 1o
lowan oA KBIO2 KBIO4 KBIOS KBIO6 KBIO8 KBIO9 KBI10 KBI11 KBI13 TRGO2 NRT02 NRTO4
NRTO6 SNIO5 waz CPNO1 (Figure 6) neunauiiniuaen 5 lalaian lawa NRTO3 SNIO2 SNIO4
SNI08 wag SNI09 (Figure 7) waznounaulidniuaen 10 lolaian laun KBIO7 KBI12 KBI14
KBIL5 KBI17 KBI2L TRGO1 NRTO5 SNIO6 waz SNIOT (Figure 8) Iaenudvasnonidias aus
Ahmasoufninady wuiiduarlifveudvtuegfuauseuunvainen (Table2)
3. NSLENTEI Ganoderma spp. 9NABNLA

dleusnides1 Ganoderma spp. Uue1W13 PDA nuanwazlaladdvigu aunag
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Table 1 Isolates number of Ganoderma spp. and Sampling locations.

Location

Isolate

Sub District District Province Latitude Attitude
KBIO1 Khiriwong Plai Phraya Krabi 8.473112 98.802996
KBIO2 Khao Yai Ao Luek Krabi 8.484172 98.753613
KBIO3 Na Nuea Ao Luek Krabi 8.506167 98.710337
KBIO4 Khao Kram Mueang Krabi 8.202931 98.818807
KBIO5 Phela Khlong Thom Krabi 8.025296 99.105411
KBIO6 Khao Yai Ao Luek Krabi 8.405835 98.740492
KBIO7 Khao Yai Ao Luek Krabi 8.405835 98.740492
KBIO8 Khao Yai Ao Luek Krabi 8.405835 98.740492
KBIO9 Khao Yai Ao Luek Krabi 8.405835 98.740492
KBI10 Khao Yai Ao Luek Krabi 8.405835 98.740492
KBI11 Khao Phanom Khao Phanom Krabi 8.259917 99.036213
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Location

Isolate
Sub District District Province Latitude Attitude

KBI12 Khao Phanom Khao Phanom Krabi 8.264208 99.066617
KBI13 Phru Tiao Khao Phanom Krabi 8.258294 99.073570
KBI14 Khao Phanom Khao Phanom Krabi 8.168755 99.024472
KBI15 Huai Nam Khao Khlong Thom Krabi 7.852481 99.139097
KBI16 Khlong Yang Ko Lanta Krabi 7.827602 99.095010
KBI17 Khlong Yang Ko Lanta Krabi 7.825644 99.093962
KBI18 Huai Nam Khao Khlong Thom Krabi 7.846162 99.134411
KBI19 Khlong Thom Tai  Khlong Thom Krabi 7.980521 99.137143
KBI20 Phela Khlong Thom Krabi 8.025519 99.105356
KBI21 Phela Khlong Thom Krabi 8.025529 99.105356
TRGO1 Kalase Sikao Trang 7.675463 99.316555
TRGO2  Kalase Sikao Trang 7.761930 99.323036
NRTO1 Khanom Khanom Nakhon Si Thammarat 9.167132 99.845362
NRTO2 Laem Hua Sai Nakhon Si Thammarat 8.004494 100.211989
NRTO3 Ron Phibun Ron Phibun Nakhon Si Thammarat 8.151689 99.827477
NRTO4  Bang Khan Bang Khan Nakhon Si Thammarat 8.109146 99.450038
NRTO5 Khao Khao Thung Song Nakhon Si Thammarat 8.208292 99.533297
NRTO6 Koh Thuat Pak Phanang Nakhon Si Thammarat 8.265404 100.091350
SNIO1 Bang Sai Mueang Surat Thani 9.145296 99.265000
SNI02 Chaikram Donsak Surat Thani 9.242676 99.626739
SNI03 Sai Khung Phrasaeng Surat Thani 8.550331 99.052898
SNIO4 Sai Khung Phrasaeng Surat Thani 8.550331 99.052898
SNIO5 Sai Khung Phrasaeng Surat Thani 8.550331 99.052898
SNIO6 Sai Khung Phrasaeng Surat Thani 8.547007 99.057453
SNIO7 Sai Khung Phrasaeng Surat Thani 8.556886 99.115458
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Location

Isolate

Sub District District Province Latitude Attitude
SNIO8 Sai Sopha Phrasaeng Surat Thani 8.561099 99.112866
SNIO9 Thung Chaiya Surat Thani 9.412561 99.197636
SNI10 Phum Riang Chaiya Surat Thani 9.386932 99.234489
CPNO1  Thung Luang Lamae Chumphon 9.7915003 99.0681668
PTEO1 Bueng Cham Or Nong Suea Pathum Thani 14.1816947 100.7974204

Table 2 Morphological characteristics of each isolate of Ganoderma spp.

Morphological characteristics

Isolate
Pileus Shape Marginal zone Soft/Hard Stipitate/Astpitate Color

KBIO1 Fan Presence/Absence Hard Stipitate Orange Brown
KBIO2 Fan Presence/Absence Hard Astpitate Light Brown
KBIO3 Fan Presence/Absence Hard Astpitate Orange Brown
KBlO4 Fan Presence/Absence Hard Astpitate Dark Brown
KBIO5 Fan Presence/Absence Hard Astpitate Dark Brown
KBIO6 Fan Presence/Absence Hard Astpitate Light Brown
KBIO7 Nodule Absence Hard Astpitate Dark Brown
KBIO8 Fan Absence Soft Astpitate Dark Brown
KBIO9 Fan Absence Hard Astpitate Dark Brown
KBI10 Fan Presence/Absence Soft Astpitate Dark Brown
KBI11 Fan Absence Soft Astpitate Dark Brown
KBI12 Nodule Absence Hard Astpitate Orange Brown
KBI13 Fan Presence/Absence Soft Stipitate Orange Brown
KBI14 Nodule Absence Hard Astpitate Dark Brown
KBI15 Nodule Presence/Absence Hard Astpitate Light Brown
KBI16 Fan Presence/Absence Soft Stipitate Dark Brown
KBI17 Nodule Presence/Absence Soft Astpitate Dark Brown
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Morphological characteristics

Isolate
Pileus Shape Marginal zone Soft/Hard Stipitate/Astpitate Color

KBI18 Fan Presence Hard Stipitate Dark Brown
KBI19 Fan Presence/Absence Hard Stipitate Light Brown
KBI20 Fan Presence/Absence Soft Stipitate Dark Brown
KBI21 Nodule Absence Soft Astpitate Dark Brown
TRGO1 Nodule Presence/Absence Soft Astpitate Dark Brown
TRGO2 Fan Presence/Absence Hard Astpitate Dark Brown
NRTO1 Fan Presence/Absence Hard Stipitate Dark Brown
NRT02 Fan Presence/Absence Hard Astpitate Light Brown
NRTO3 Nodule Presence/Absence Soft Stipitate Orange Brown
NRTO4 Fan Presence/Absence Hard Astpitate Dark Brown
NRTO5 Nodule Presence Soft Astpitate Light Brown
NRT06 Fan Absence Hard Astpitate Dark Brown
SNIO1 Fan Presence/Absence Hard Stipitate Dark Brown
SNI02 Nodule Presence/Absence Hard Stipitate Dark Brown
SNIO3 Fan Presence Hard Stipitate Orange Brown
SNI04 Nodule Presence Hard Stipitate Dark Brown
SNIO5 Fan Absence Hard Astpitate Dark Brown
SNI06 Nodule Presence Soft Astpitate Dark Brown
SNIO7 Nodule Presence/Absence Hard Astpitate Orange Brown
SNIO8 Nodule Presence/Absence Hard Stipitate Dark Brown
SNI09 Nodule Absence Hard Stipitate Dark Brown
SNI10 Fan Presence Hard Stipitate Orange Brown
CPNO1 Fan Presence/Absence Hard Astpitate Dark Brown
PTEO1 Fan Presence/Absence Soft Stipitate Dark Brown
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Figure 1 Lower leaves collapsing and hanging downwards vertically from the point of
attachment to the trunk, unopened spear leaves, and fruiting body on the basal stem

of the oil palm tree are symptoms of BSR disease.
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Figure 2 The stem of an oil palm tree was attacked by mycelia of Ganoderma spp.
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Figure 5 Group 1 fan shape with stipitate.
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Figure 8 Group 4 nodule shape with astipitate.
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Figure 10 Clamp connection of Ganoderma

spp. under the light microscope.
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Quality Assessment of Oil Palm Seedlings for Raise the Standards
in Planting Plots.

MY MaduE” dA13R WA 937350 InAssInY gwn ¥ineY §391 gulng
dundy wad3” InsTal §uin?

Abstract

Oil palm is a perennial plant that erows quickly and long lifespan of high oil yield,
making it a long-term investment plan. The objective of this study was to survey the
plantation plot data for assessment the quality and raise the standards of oil palm
plantations. In this study, to survey oil palm plantation with a period of at least 1 year after
planting which received oil palm seedlings from seedlings produced by government
agencies under the Department of Agriculture; the Krabi Oil Palm Research Center, Surat
Thani Palm Oil Research Center and private oil palm seedlings. A study of 164 palm oil
farmers, it was found that Surat Thani 1 25 6 7 8 9 and CPI hybrids were grown. The Surat
Thani 2 hybrid is the most popular variety. Because it can be planted in a variety of areas
and has a consistent yield. The oil palm growth and yield depend on many factors,
including oil palm plantation area, preparation of oil palm planting area, plowing, priming
fertilizer in the bottom before planting, determining the right planting, the amount of
fertilizer, and plantation management. The results of the survey of oil palm plantation area
was flat (59.76%), slightly tilted (28.66%) and other areas (11.58%). The planting area that
has been changed from the original area, rubber plantation area (70.12%) and other areas
(29.88%). Preparation of oil palm planting areas were found that the soil plowed (75.61%)
and priming fertilizer in the bottom before planting (65.85%) and the planting distance is
determined according to the instructions of the Department of Agriculture, equal to 9x9x9
meters (67.68%). The fertilizer was added in the form of mixed fertilizer (82.32%) which the
amount of fertilizer per time in the range of 100-250, 400-500, and 300-350 ¢/plant equal
to 31.71, 29.27 and 23.78%, respectively. Weed control using a shoulder mower (71.34%)
and herbicide (25.61%). For oil palm disease and pest problems, the majority of oil palm
damage was caused by rats (41.46%), rose beetles (18.90%), coconut rhinoceros beetles
(9.15%) and others (17.68%). However, the survey found that 48.78 percent of farmers have
co-plants in oil palm plots, which make the most of land under limited land to increase
opportunities of give income generation for farmers.

Keywords : Oil palm seeding, Quality Assessment, Raise the standards plantations
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Table 1 Number of farmer planting plots participating in The Quality Assessment of Oil
Palm Seedling for Raise the Standards in Planting Plots project in the southern region

and nearby provinces.

Number of Average

Number of .
. . . . average age of oil
No Province planting Qil palm hybrid
foliar palm
plots
(Blades) (Years)
1 Krabi 77 ST1256789 20.3 0.11
2 Trang 39 ST12679 24.8 1.2
3 Chumphon 18 ST127 26.8 2.4
a Nakhon Si Thammarat 12 ST12679 20.3 0.9
5 Phangnga 7 ST128 27.4 1.9
6 Ranong 5 ST25 17.6 13
7 Surat Thani 2 ST127 25.0 2.1
8 Prachaup Khiri Khan 5 ST2 14.3 24
9 Ratchabori 3 CPI hybrid 24.7 2.6
Eiety 164

Table 2 Oil palm plantation areas of farmer planting plots participating in The Quality
Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project in the

southern region and nearby provinces.

Planting areas Percentage

Area conditions

Flat 59.76
Slightly tilted 28.66
Slope/Mountain 9.15
Others 1.83
Origanal areas
Rubber plantation 70.12
Oil palm plantation 7.93
Rice planting 5.49
Others 7.93
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Table 3 Preparation of oil palm plantation areas of farmer planting plots participating in The
Quality Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project

in the southern region and nearby provinces.

Preparation of oil palm plantation areas Percentage

The soil plowed
Not plowed 24.39
Fine plowed 75.61
Priming fertilizer in the bottom before planting
Not priming fertilizer in the bottom before planting 34.15
Priming fertilizer in the bottom before planting 65.85
The planting distance

9x9x9 67.68
10x10x10 17.07
12x12x12 2.44
Others 12.80

Table 4 Fertilizer application for oil palm of various ages according to the

recommendations of the Department of Agriculture (2547)

Fertilizer type 1t year 2 " year
Ammonium Sulfate (N) (21-0-0) kilo per palm per year 1.2 3.5
Rock Phosphate (P) (0-3-0) kilo per palm per year 1.3 3.0
Potassium Chloride (K) (0-0-60) kilo per palm per year 0.5 2.5
Glyceride (26%Mg) kilo per palm per year 0.1 0.5
Borate (B) grams per palm per year 30 60
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Table 5 Nutrient management of oil palm farmer planting plots participating in The Quality Assessment
of Oil Palm Seedling for Raise the Standards in Planting Plots project in the southern region and

nearby provinces.

Fertilizer application Percentage
Mixed fertilizer 82.32
Fertilizer 29.27

Amount of fertilizer applied per time

100-250 grams per palm 31.71

300-350 grams per palm 23.78

400-500 grams per palm 29.27

Others 14.63
Number of times 2-6 times

Table 6 Weed control management of oil palm farmer planting plots participating in The Quality
Assessment of Qil Palm Seedling for Raise the Standards in Planting Plots project in the southern

region and nearby provinces.

Weed control Percentage
Not weeding 6.10
Rooting the roots 10.37
Shoulder lawn mower 71.34
Lawn mower 17.07
Herbicide 25.61
Others 2.44

Table 7 Oil palm disease insect and pest problems of oil palm farmer planting plots participating in
The Quality Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project in the

southern region and nearby provinces.

Oil palm disease insect and pest problems of oil palm Percentage
Not problem 3293
Rose beetles 18.90
Coconut rhinoceros beetles 9.15
The case caterpillars 1.22
Rat 41.46
Flooding 9.76
Others 17.68
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Table 8 Companion planting oil palm of farmer planting plots participating in The Quality
Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project in the

southern region and nearby provinces.

Companion planting of oil palm planting Percentage
Not co-planting 50.61
Co-planting 48.78

Types of co-planted plants Perenial plant, Fruit trees, Vegetable,

Herb, Rice fields and other plants

Table 9 General information of farmers planting plots participating in The Quality
Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project in the

southern region and nearby provinces.

termn Number Percentage
(person) (%)
1. Gender Male 120 74.53
Female a1 25.47
2. Age 20-30 years a4 2.48
31-40 years 19 11.80
41-50 years a1 2547
51-60 years 55 34.16
over 60 years a2 26.09
3. Education Primary education 71 44.10
Secondary education 54 33.54
Vocational education/ 8 a.97
Diploma education
Bacelor’s degree 25 15.33
Post graduate education 3 1.86
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Table 10 Frequency, Percentage, mean and Standard deviation satisfaction of farmers planting plots participating in The Quality Assessment of

Oil Palm Seedling for Raise the Standards in Planting Plots project in the southern region and nearby provinces.

Percentage frequency Comment level
Section Not No Total
Themost A lot Moderate less . . Mean SD Meaning
satisfaction comment
1. Satisfaction with oil palm 81 66 14 0 0 0 161
4.42 0.65 The most
seedlings/Oil palm hybrid (50.31)  (40.99) (8.70) (0.00) (0.00) (0.00) (100)
84 67 10 0 0 0 161
2. Satisfaction with the staff 4.46 0.61 The most
(52.17) (41.61) (6.21) (0.00) (0.00) (0.00) (100)
107 a7 6 0 0 0 161
3. Satisfaction with project 4.63 0.56 The most
(66.46) (29.19) (3.73) (0.00) (0.00) (0.00) (100)
3 4.50 0.61 The most

Annotation : Determination of the score level of the questionnaire
4.01-5.00 = The most satisfaction 3.01-4.00 = A lot satisfaction
2.01-3.00 = Moderately satisfaction 1.01-2.00 = Less satisfaction
0.00-1.00 = Not satisfaction
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Figure 2 The assessment farmer planting plots and collecting data on the growth of oil

palm seedling that received oil palm seedlings from Krabi Oil Palm Research Center.
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Figure 3 QOil palm plantation areas of farmer planting plots participating in The Quality
Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project in the
southern region and nearby provinces.

Figure 4 Companion planting oil palm of farmer planting plots participating in The Quality
Assessment of Oil Palm Seedling for Raise the Standards in Planting Plots project in

the southern region and nearby provinces

asUszyudaniulazunavHaviuide

233

anuivewulsuazWwunounuwavoiu Us:310 2565



nsdansunasdngieluiheaneiuginonda

Insect Pest Management in Promising Cotton Lines
AuAn WusAY Usyan dusyiFes” Aala anaussau?’ ween dunsine

Somkid Pandee! Parinya Sebunruang® Siwilai Labbanjob® Payuda Jankuea®

ABSTRACT

The experiment was aimed to evaluate insect pest control treatments in
promising cotton lines. It was conducted at Nakhon Sawan Field Crops Research Center
in 2021. The split-plot design with 2 treatment factors: five cotton lines and four insect
pest control treatments, 3 replications were employed. The results showed that the
numbers of cotton jassid, cotton thrips, and cotton leafroller were statistically
significant difference among the promising cotton lines. The cotton cultivar, Tak Fa 2,
showed the total number of cotton jassid higher than C59-7, C59-13, C59-18, and C59-
21, while the total number of cotton thrips and cotton leafroller were found statistically
significant less than C59-7, C59-13, C59-18, and C59-21. Spraying insecticide once a
week showed the lowest total number of cotton aphids. However, spraying insecticide
once a week and spraying once a week when cotton was 50-100 days showed the least
total number of cotton thrips. The cotton line C59-21 had statistically significant highest
numbers of hairs on cotton leaf and cotton seed yield 237 kg per rai. Spraying
insecticide once a week when cotton was 50-100 days had statistically significant
highest number of average cotton seed yield 216 kg per rai.

Keywords: Cotton, Cotton Insect Pest, Promising Cotton Line, Cotton Pest Management

Y gugideiivlsuasanssd annduddeiiglsuasfinaunundanu nsdvinisinuas
" Nakhon Sawan Field Crops Research Center Field and Renewable Crops Research Institute, Department of

Agriculture
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Table 1 Means total number (32 counts) of Aphis gossypii (Glover) per 10 plants on 5
cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops
Research Center, 2021

Control Treatments Cotton lines Mean
C59-7 (C59-13 C59-18 C59-21 TF2
1. Weekly spray 817 1132 1276 1105 1465 1159 b
2. Weekly spray (50-100) 1707 3103 2500 2335 1860 2301 c
3. Econ Threshold 564 897 740 122 631 711 a
4. No control 892 1229 1404 1005 1536 1213 b
Mean 995 1590 1480 1291 1373 1346
In a row, means followed by common letters are not significantly different at the 5% level by DMRT
CV.A) = 42.62% CV.(B) = 56.03 %
Table 2 Means total number (32 counts) of Amrasca biguttula (Ishida) per 10 plants
on 5 cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops
Research Center, 2021
Control Treatments Cotton ines Mean
C59-7 C59-13 C59-18 C59-21 TF2
1. Weekly spray 723 835 761 770 1424 902
2. Weekly spray (50-100) 788 834 853 769 1609 713
3. Econ Threshold 711 901 729 730 1428 899
4. No control 859 1020 840 807 1734 1052
Mean 770 a 897 b 796 a 769 a 1548 c 956
In a row, means followed by common letters are not significantly different at 5% level by DMRT
CV.(A) = 20.14 % C.V.(B) = 10.07 %
Table 3 Means total number (32 counts) of Thrips palmi (Karey) per 10 plants on 5
cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops
Research Center, 2021
Control Treatments Cotton lines Mean
C59-7 C59-13 C59-18 C59-21 TF2
1. Weekly spray 392 374 a17 421 241 369 a
2. Weekly spray (50-100) 386 388 394 399 253 364 a
3. Econ Threshold 470 489 518 406 337 444 b
4. No control 410 479 527 478 286 436 b
Mean 414 b 432 bc 464 c 426 b 279 a 403

In a row, means followed by common letters are not significantly different at 5% level by DMRT
CV.(A) =16.00% C.V.(B) = 11.03 %
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Table 4 Means total number (32 counts) of Bemisia tabaci (Gennadius) per 10 plants

on 5 cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops

Research Center, 2021

Cotton lines

Control Treatments Mean
C59-7 C59-13 C59-18 C59-21 TF2
1. Weekly spray 240 228 236 192 168 223
2. Weekly spray (50-100) 188 202 309 190 203 218
3. Econ Threshold 193 186 209 241 199 205
4. No control 211 188 224 179 170 194
Mean 208 201 244 200 185 208
ns = not significant difference
CV.A) = 26.05% CV.(B) = 15.21 %
Table 5 Means total number (32 counts) of Sylepta derogate Fabricius per 10 plants
on 5 cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops
Research Center, 2021
Control Treatments Cotton ines Mean
C59-7 C59-13 C59-18 (C59-21 TF2
1. Weekly spray 1118 1122 1314 1182 419 1031
2. Weekly spray (50-100) 990 865 1148 801 117 784
3. Econ Threshold 1196 1204 1140 975 444 991
4. No control 1414 1566 1574 1295 330 1235
Mean 1179 bc 1189 bc 1294 c 1063 b 327 a 1011
In a row, means followed by common letters are not significantly different at 5% level by DMRT
CV.A) = 3359 % CV.(B) = 20.06 %
Table 6 Means total number of hairs on cotton leaf/1.00 cm? in flowering stage on 5
cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops
Research Center, 2021
Control Treatments Cotton lines Mean
C59-7 C59-13 C59-18 C59-21 TF2
1. Weekly spray 214.00 268.00 236.65 355.00 284.30 271.55
2. Weekly spray (50-100) 227.65 238.65 264.00 401.65 191.30 264.65
3. Econ Threshold 178.30 216.65 198.65 351.30 179.65 224.90
4. No control 202.30 211.30 240.65 313.30 288.65 251.20
Mean 20556 b 233,65 b 23498 b 35531 a 23597 b 253.07
In a row, means followed by common letters are not significantly different at 5% level by DMRT
CV.A) = 2228 % CV.(B) = 23.25%
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Table 7 Means total number of hairs on cotton leaf vein/1.00 cm? in flowering stage

on 5 cotton lines under 4 insect pest control treatments at Nakhon Sawan Field Crops

Research Center, 2021

Control Treatments Cotton tines Mean
C59-7 C59-13 C59-18 C59-21 TF2
1. Weekly spray 354.30 368.00 368.30 398.00 445.30 386.75
2. Weekly spray (50-100) 347.65 383.00 350.00 386.65 374.50 368.35
3. Econ Threshold 279.30 350.00 343.65 339.65 354.30 333.35
4. No control 343.30 304.30 332.65 354.65 422.65 351.50
Mean 331.13 351.32 348.65 369.73 399.18 359.98
ns = not significant difference
CV.(A) =2398% CV.(B)=17.00 %
Table 8 Means seed cotton yield (kg/rai) of 5 cotton lines under 4 insect pest control
treatments at Nakhon Sawan Field Crops Research Center, 2021
Control Treatments Cotton fines Mean
C59-7 C59-13 C59-18 C59-21 TF2
1. Weekly spray 139 127 174 221 186 169 b
2. Weekly spray (50-100) 205 176 215 286 198 216 a
3. Econ Threshold 151 142 174 252 158 175 b
4. No control 157 121 197 191 151 163 b
Mean 163 cd 142 d 190 b 237 a 173 bc 181
In a row, means followed by common letters are not significantly different at 5% level by DMRT
CV.(A) = 17.25% CV.(B) = 14.75 %
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Testing and transferring of Soybean Seed Production Technology

on the Community Level in Lampang Province
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ABSTRACT

The testing and transferring of soybean seed production technology on the
community level in Lampang Province was conducted to transfer the technology to
improve seed yield and quality, to soybean seed farmers for self-cultivation and use in
the community. Also, this was to encourage farmer leaders and create a network of
quality soybean seed producers. The operation was carried out with DOA technology
that consists of seed pelleting with rhizobium biofertilizer and metalaxyl, suitable
spacing, the control Melanagromyza sojae with triazophos, fertilizer application
according to soil analysis, and seed rouging. It was conducted at Wang Nuea District,
Lampang Province during the rainy season of 2017-2020. First, clarification meeting and
farmers selection. Second, testing yield trial between DOA’s technology (DOA’s
method) and farmer’s methods, with 10 farmers were set for soybean seed production
of CM60 (2 rai per person). And third, demonstration of 10 plots of soybean seed
production of CM 60 for 1 rai per person and knowledge transfer. It was found that the
DOA method showed the good quality of soybean seed at the standard level, the
average seed yield in the rainy season 246 kilograms per rai was higher than the farmer
method of 25 kilograms per rai. The average total cost of 2,443 baht per rai was lower
than the farmer’s method of 334 baht per rai. Average incomes of 7,384 baht per rai
and net benefits of 4,958 baht per rai were higher than the farmer’s method of 1,081
bath/rai. The DOA method had a higher investment value than the farmer method with
the highest BCR of 3.04. The demonstration plot found that the farmers were satisfied
and accepted the technology. Able to transfer technology to farmers and helps to
improve the yield and quality.
Keywords: Soybean seed production technology, sood quality seeds

Yaudideiivlidedul duavuesns ennedunsie Swindeddnal 50290.
YChiang Mai Field Crops Research Center, Nong Han, San Sai, Chiang Mai, 50290
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Table 1 Soil chemical property of soybean farmers’ trial before planting and DOA

fertilizer recommendation at Wang Nuea, Lampang, rainy season 2017

Soil chemical property DOA fertilizer
before planting recommendation (kg/rai)
Farmer’s name
pH oM Avai P Avai K N P20s K20
(%) (%) (mg/kg)  (me/keg)  (46-0-0) (0-42-0) (0-0-60)
1. Manom Pamun 5.7 13 142 115 0 3 0
2. Kham Kharuphan 6.8 4.4 82 212 0 3 0
3. Gate Nokul 7.8 2.9 87 82 0 3 0
4. Choice Kidngam 5.6 1.1 226 87 0 3 0
5. Supin Karew 7.2 3.0 61 226 0 3 0
6. Malai Klinmala 4.8 1.1 220 61 0 3 3
7. Sipai Klinmala 6.1 2.8 160 220 0 3 0
8. Reung Arpakornarnurak 7.9 55 99.9 224 0 3 0
9. Phad Phangun 8.0 2.4 1.58 255 0 3 0
10. Soawkaew Lumtram 54 2.0 3.6 40 0 3 3

Table 2 Soil chemical property of soybean farmers’ trial before planting and DOA

fertilizer recommendation at Wang Nuea, Lampang, rainy season 2018

Soil chemical property DOA fertilizer
before planting recommendation (kg/rai)
Farmer’s name

pH oM Avai P AvaiK N P20s K20

(%) (%) (mg/kg)  (meskg)  (46-0-0) (0-42-0)  (0-0-60)
1. Manom Pamun 4.8 1.1 31 121 0 3 0
2. Kham Kharuphan 55 1.6 10 79 0 6 3
3. Gate Nokul 5.0 1.1 8 129 0 6 0
4. Choice Kidngam 4.5 1.3 a4 110 0 3 0
5. Supin Karew 55 2.2 10 295 0 6 0
6. Malai Klinmala 5.0 1.1 6 168 0 3 0
7. Sipai Klinmala 7.9 2.5 67 270 0 3 0
8. Reung 3
Arpakornarnurak & 18 %0 o 0 °
9. Phad Phangun a7 1.9 16 50 0 3 3
10. Soawkaew Lumtram 7.8 4.8 76 244 0 3 0
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Table 3 Seed yield, seed yield gap, seed germination, and seed vigor of soybean yield trial at Wang Nuea, Lampang, rainy season 2017-2018

2017 2018 2017 2018 2017 2018
Seed yield Seed Seed yield Seed Germination Germination Vigor Vigor
Farmer’s name (Kg/rai) yield (Kg/rai) yield (%) (%) (%) (%)
Gab Gab
DOA Farmer . DOA Farmer . DOA Farmer DOA Farmer DOA Farmer DOA Farmer
(Keg/rai) (Keg/rai)
1. Manom Pamun 270 250 20 285 280 5 97 94 90 92 95 90 75 73
2. Kham Kharuphan 215 210 5 230 215 15 96 91 87 92 90 81 85 70
3. Gate Nokul 220 189 31 269 242 27 96 92 85 82 77 74 75 65
4. Choice Kidngam 185 180 5 250 236 14 95 98 85 93 85 76 70 66
5. Supin Karew 220 200 20 266 238 28 91 95 75 72 88 87 71 57
6. Malai Klinmala 194 160 34 208 180 28 98 96 84 80 96 80 65 70
7. Sipai Klinmala 230 212 18 185 170 15 81 75 88 82 78 67 70 76
8. Reung
260 265 -5 251 242 9 92 95 95 85 85 74 69 65
Arpakornarnurak
9. Phad Phangun 255 240 15 335 310 25 98 96 92 90 90 82 72 60
10. Soawkaew
210 198 12 256 210 46 93 94 94 92 90 80 74 62
Lumtram
Mean 226 210 16 254 232 21 94 93 88 86 87 79 73 66
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Table' 4 Income, cost, net benefit and BCR of of soybean yield trial at Wang Nuea, Lampang, rainy season 2017-2018

2017 2018 2017 2018 2017 2018 2017 2018
Income Income Cost Cost Net benefit Net benefit
Farmer’s name BCR BCR
(Baht/rai) (Baht/rai) (Baht/rai) (Baht/rai) (Baht/rai) (Baht/rai)

DOA  Farmer DOA Farmer DOA Farmer DOA Farmer DOA Farmer DOA Farmer DOA Farmer DOA Farmer
1. Manom Pamun 8,100 7,500 8,550 8,400 2,495 2,788 2,625 2827 5605 4,712 5925 5573 325 2.69 3.26 2.97
2. Kham Kharuphan 6,450 6,300 6,900 6,450 2,430 2,867 2,776 2,862 4,020 3,433 4,124 3,588 2.65 2.2 2.49 2.25
3. Gate Nokul 6,600 5,670 8,070 7,260 2,460 2,808 2,632 2982 4,140 2,862 5438 4,278 2.68 2.02 3.07 2.43
4. Choice Kidngam 5,550 5,400 7,500 7,080 2,415 2,742 2475 2808 3,135 2658 5025 4,272 2.3 1.97 3.03 2.52
5. Supin Karew 6,600 6,000 7,980 7,140 2,435 2,658 2,728 2,797 4,165 3342 5252 4343 271 2.26 2.93 2.55
6. Malai Klinmala 5,820 4,800 6,240 5,400 2,504 2,602 2495 2608 3316 2,198 3,745 2,792 232 1.85 2.5 2.07
7. Sipai Klinmala 6,900 6,360 5,550 5,100 2,450 2,718 2425 2807 4,450 3,642 3,125 2,293 282 2.34 2.29 1.82
8. Reung

7,800 7,950 7,530 7,260 2,475 2,772 2486 2,783 5325 5178 5044 4477 315 2.87 3.03 2.61
Arpakornarnurak
9. Phad Phangun 7,650 7,200 10,050 9,300 2,485 2,827 2,739 2897 5165 4373 7311 6,403 3.08 2.55 3.67 3.21
10. Soawkaew

6,300 5,940 7,680 6,300 2,519 2,674 2475 2697 4301 3525 5205 3,603 277 2.3 3.1 2.34
Lumtram

Mean 6,777 6,312 7,605 6,969 2,467 2,746 2585 2807 4362 3592 5020 4,162 277 2.3 2.94 2.48

Note: seed price 30 Baht/kg
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Table 5 Evaluation of Satisfaction in Soybean Seed Production Technology of Farmers’ trail in rainy season 2017-2018 and demonstration

plot in rainy season 2019 at Wang Nuea, Lampang

Satisfaction level / practicable (%)
Detail 2017 2018 2019
5 a 3 2 1 0 5 a 3 2 1 0 5 a4 3 2 1 0

1. Seed pelleting with rhizobium
66.7 222 111 0 0 O 778 222 0 0 0 O 889 11.1 0 0O 0 O
biofertilizer and metalaxyl

2. Suitable of spacing 334 666 O 0 0 0 667 433 0 0 0 O 556 444 0 0O 0 O
3. The control Melanagromyza

, o 66.7 333 0 0 0 0 889 111 0 0 O O 889 11.1 0 0O 0 O
sojae with triazophos

4. Fertilizer application according

t0 soil_analysis o 778 111 111 0 O 0O 111 89 0 0 0 0 667 11.1 222 0 O
5. Seed rouging 77.8 222 0O 0 0 889 111 0 0O 0 O 778 222 O 0 0 O
6. Seed yield 77.8 222 0O 0 0 889 111 0 0O 0 O 778 111 1110 0 O
7. Seed germination and vigor 77.8 222 0O 0 0 889 111 O 0 O O 889 111 O 0O 0 O
8. Seed price 778 111 111 0 0O O 77.8 222 0 0O 0 O 778 222 O 0 0 O
9. Income 66.7 33.3 0O 0 0 889 111 0 0O 0 O 889 111 O 0 0 O
10. Unit cost 333 66.7 0O 0 0 778 222 0 0O 0 O 778 111 1110 0 O
11. Net benefit 66.7 222 111 0 0 O 889 111 0 0O 0 O 889 111 O 0 0 O
12. Overall satisfaction score 66.7 333 O 0 0 O 889 111 O 0O 0 O 778 111 111 O 0 0

Note: 1 = Not satisfied 2 = Slightly satisfied 3 = Satisfied 4 = Very satisfied 5 = Most satisfied 0 = No comment

mMsUszyudamunazunavwHavuise

253

anduidewslsuas:Wunaunuwdvooiu Us=310 2565



Table 6 Soil chemical property of soybean farmers’ trial before planting and DOA

fertilizer recommendation at Wang Nuea, Lampang, rainy season 2019

Soil chemical property

DOA fertilizer recommendation

before planting (kg/rai)
Farmer’s name

pH OM  Avai P Avai K N P,0s KO

%) (%) (mgke) (mgkg)  (46-0-0)  (0-42-0)  (0-0-60)
1. Manom Pamun 53 2.1 49 112 0 3 0
2. Kham Kharuphan 5.4 1.7 22 119 0 3 0
3. Gate Nokul 6.2 1.1 15 87 0 6 0
4. Choice Kidngam a.7 1.2 9 69 0 6 0
5. Supin Karew 5.6 1.7 11 118 0 6 0
6. Malai Klinmala 6.0 3.0 49 169 0 3 0
7. Sipai Klinmala 8.1 1.2 48 400 0 3 0
8. Reung

6.9 1.6 59 196 0 3 0
Arpakornarnurak
9. Phad Phangun 6.7 3.3 96 229 0 3 0
10. Soawkaew Lumtram 8.0 1.7 69 189 0 3 0

Table 7 Seed germination, seed vigor, seed yield, cost, income, net benefit, and BCR

of soybean demonstration plots at Wang Nuea, Lampang, rainy season 2019

Seed Net
] Germination  Vigor Cost Income BCR
Farmer’s name yield benefit
(Kg./rai) (%) (%)  (Baht/rai) (Baht/rai) (Baht/rai)
1. Manom Pamun 269 86 62 2,245 8,070 5,825 3.59
2. Kham Kharuphan 228 84 69 2,205 6,840 4,635 3.10
3. Gate Nokul 230 91 70 2,351 6,900 4,549 293
4. Choice Kidngam 210 85 65 2,327 6,300 3,973 2.71
5. Supin Karew 300 84 68 2,412 9,000 6,588 373
6. Malai Klinmala 225 82 68 2,205 6,750 4,545 3.06
7. Sipai Klinmala 300 83 68 2,277 9,000 6,723 3.95
8. Reung 233 85 69 2,220 6,990 4,770 3.15
Arpakornarnurak
9. Phad Phangun 335 90 70 2,295 10,050 7,755 4.38
10. Soawkaew 260 91 62 2,245 7,800 5,555 3.47
Lumtram
Mean 259 86 67 2,278 7,770 5,492 3.41

Note: seed price 30 Baht/kg
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N1SANEITILUNAN WU RUINTTU A FUFIUING1VRIUTYIAIAN
Classification of Black Gram Germplasm Characters by Morphology

AflygT wiunliou” 9331 veuadred” Ydan lveassal” a1sen une’?

Samittha Maenmeun? Achara Jomsa-ngawong" Paveena Chaiwan Arada Masari”

ABSTRACT

This research is part of the conservation and utilization of black gram.
The objectives of the research were to conserve, regenerate, characterize and evaluate
black gram genetic resources. One hundred accessions of black gram were grown in an
experimental plot at Chai Nat Field Crops Research Center in 2022. The data were
recorded following the mungbean descriptors of International Board for Plant Genetic
Resources (IBPGR). It results found that seed yield per plant of black gram was 2.80-
17.4 g. Seed size varied from 21.0-62.0 ¢. Plant height ranged from 26.6-92.2 cm. and
the number of pods/plant was 14.2-68.2 pods. The number of seed/pod was 5.20-12.8
seeds. The days to 50% flowering were 32.0-52.0 days while the maturity ranged from
62.0-93.0 days. There were the growth type in erect type for 74 accessions, semi-erect
type for 16 accessions and viny type for 10 accessions. Most of the petal color were
greenish yellow (70 accessions). Most of the pod shape at maturity stage were semi-
flat (81 accessions) and most of the seed color were black (90 accessions). Eight
accessions were selected for breeding program.

Key words: black gram, genetic resources, regenerate, characterization, evaluation
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msUszyudaniulazunavnaniuise 259

aniuidewulsuazwunaunuwavviu Us=31d 2565



Table 1 Range (min-max) and average+SD of morphological characteristics and agronomic traits

of 100 accessions of black gram (Vigna mungo) regenerated at Chai Nat Field Crops Research

Center in 2022.

No. Morphological characteristics and agronomic traits

Min-Max (Average+SD)

~N O 00 B~ VW N -

Seed yield/plant (g)
Seed size; 1,000 seed weight (g)

Number of seeds/pod
Plant height (cm)

Days to harvest

Number of pods/plant

Days to 50% flowering

2.80-17.4 (9.86+2.87)
21.0-62.0 (45.3+8.71)
26.6-92.2 (55.3+14.4)
14.2-68.2 (38.5+11.1)
26.6-92.2 (55.3+14.4)
32.0-52.0 (38.1+4.38)
62.0-93.0 (76.0+6.49)

Table 2 Morphological characteristics in each type of character of black gram (Vigna

mungo) genetic resources evaluated at Chai Nat Field Crops Research Center in 2022.

Morphology characteristic

Type of character (Number of accession)

Growth type

Hypocotyl color

Leaf color

Calyx color

Petal color

Pod color at mature stage
Mature pod shape
Mature seed coat color

Seed shape

erect (74)
green (31)

light green (35)

green (43)
yellow (30)
straw (5)

semi-flat (81)

black (90)

cylindrical (82)

semi-erect (16)

greenish purple (66)

green (63)

purple green (57)

greenish yellow (70)

brown (21)
round (19)
others (10)

rounded (17)

viny (10)
purple (3)
dark green (1)

dark brown (74)

ovate (1)

Table 3 Morphological characteristics and agronomic traits of 100 accessions of black

gram (Viena mungo) genetic resources evaluated at Chai Nat Field Crops Research

Center in 2022.

Plant

Days to

Accession Seedyield 1,000seed  Number of Number of Days to
Line/Variety height 50%
No. (¢/plant)  weight (g) pod/plant seeds/pod . harvest
(cm) flowering
1 200018 BC 88 A 14.1 54 38.0 8.00 58.8 40 83
2 200026 BC 107 A 8.34 54 23.0 8.40 56.6 40 73
3 200036 BC125A 12.6 61 29.0 7.00 55.8 40 83
4 200043 Local Chai Nat 1B 11.9 53 40.6 7.40 52.6 40 83
5 200046 Hong Kong 15.4 56 47.0 7.00 63.0 40 83
6 200052 Pl 180466 9.22 a5 35.0 6.80 71.6 33 79
7 200053 PI 182979 10.4 60 31.0 6.60 59.4 37 83
8 200060 Pl 214336 7.60 52 28.0 6.80 47.6 37 73
9 200064 Pl 218105 8.48 57 24.4 7.40 87.0 46 79
10 200065 Pl 220306 111 56 36.0 6.40 49.0 32 93
11 200066 Pl 223524 8.14 58 22.8 7.60 51.4 32 93
12 200077 Pl 286305 5.14 58 15.2 6.80 46.4 34 93
13 200082 Pl 288603 7.98 51 27.6 7.00 50.0 32 70
14 200091 66/546 3.54 40 18.0 6.60 33.4 34 70
15 200099 OSUM 770 7.92 50 27.8 6.80 51.4 34 70
16 200109 NO. 126 10.4 44 35.8 6.20 76.4 44 79
17 200114 T-29 10.1 52 36.4 6.60 65.0 37 73
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Table 3 (cont.)

Seed 1,000 Plant Days to
Accession Number of  Number of Days to
Line/Variety yield seed height 50%
No. . pod/plant  seeds/pod . harvest
(¢/plant)  weight (g) (cm)  flowering
17 200114 T-29 10.1 52 36.4 6.60 65.0 37 73
18 200138 NBG 19 12.9 62 37.2 7.40 45.4 37 73
19 200140 PI 217955 12.7 a9 34.4 8.20 56.2 39 70
20 200141 U.G. 191 12.2 40 a5.4 6.80 59.2 37 73
21 200150 CPI1 29923 9.78 37 45.2 6.60 46.2 34 70
22 200151 CPI 29924 9.06 a9 32.8 6.80 63.4 34 70
23 200152 CPI 29925 8.96 38 46.2 6.80 43.4 a5 81
24 200154 CPI 30067 6.78 61 25.2 5.60 63.6 a0 70
25 200158 CPI 60829 17.4 a0 62.2 7.00 524 37 73
26 200159 CPI 60830 2.80 31 19.0 5.40 31.4 32 93
27 200160 CPI 60831 6.10 39 28.0 6.40 42.8 32 70
28 200161 CPI 60832 11.4 a1 53.4 5.20 64.2 a5 83
29 200165 Regur (L. 21-85) 7.80 40 34.0 5.60 44.6 37 83
30 200167 CQ 3020 13.7 56 39.8 7.20 68.2 a0 73
31 200171 CQ 3029 12.3 45 50.6 6.80 ar.a 37 70
32 200172 CQ 3030 11.4 51 38.2 7.40 63.8 40 70
33 200173 CQ 3031 14.0 55 45.2 7.80 92.2 aa 83
34 200179 CQ 3037 7.94 33 23.6 12.2 63.4 a4 70
35 200180 CQ 3038 6.94 a4 14.2 11.0 82.6 aq 62
36 200181 CQ 3039 10.1 36 ar.2 6.60 4a2.4 39 73
37 200182 CQ 3040 6.48 39 30.0 6.60 39.8 34 70
38 200183 CQ 3041 11.8 50 458 6.80 45.2 34 70
39 200185 UT-2 iradliated PL 10.5 a4 42.0 7.40 61.4 34 70
40 200186 UT-2imad 1-35-1 10.6 39 45.8 6.60 42.8 34 71
a1 200191 UT-2 irad 4-222-3 13.1 38 59.0 6.60 46.2 34 71
42 200192 UT-2 imad 4-222-4 9.38 39 37.4 6.20 41.0 34 71
43 200194 Local Si Samrong-2 13.8 a2 50.2 7.60 55.2 a4 71
44 200196 Local Sri Samrong4 5.70 39 25.8 6.40 38.0 37 71
45 200197 Local Si Samrong-5 8.88 37 45.4 6.40 48.0 34 71
46 200200 Local Sri Samrong-8 12.4 a9 42.0 7.20 70.8 37 73
47 200201 Local Sri Samrong9 8.54 a7 27.8 7.20 46.8 a4 73
48 200204 Mash 12-24(1240) 6.14 a2 25.8 7.00 34.6 34 71
49 200205 Mash 12-25 (1241) 9.56 a8 35.0 7.20 42.2 37 71
50 200207 KOLO DAL-1 10.5 42 44.8 6.20 42.4 a4 83
51 200208 140001 9.82 54 34.6 7.00 60.6 34 71
52 200209 140004 12.3 53 4a1.4 7.00 55.0 34 71
53 200210 200001 7.80 a2 332 7.00 48.2 34 71
54 200212 200003 8.54 a2 30.6 7.80 67.0 aq 73
55 200214 200005 8.74 a1 44.0 7.00 50.0 37 71
56 200220 200011 6.94 a1 33.4 6.20 57.0 34 71
57 200221 200012 4.06 36 20.8 7.00 28.4 34 71
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Table 3 (cont.)

Seed Plant Days to Days
Accession 1,000 seed Number of Number of
Line/Variety yield height 50% to
No. weight (§)  pod/plant  seeds/pod .
(g/plant) (cm)  flowering harvest

58 200226 200017 10.0 40 43.4 7.40 52.0 34 71
59 200228 210001 10.2 a8 374 6.80 ar.2 37 70
60 200230 210003 16.0 a6 64.0 7.60 55.8 37 73
61 200231 220001 9.64 a2 39.2 6.60 58.0 37 71
62 200232 220002 8.22 a3 35.6 7.40 65.8 37 73
63 200238 R. 30-2 8.72 55 40.6 7.60 63.0 39 73
64 200240 Nepal 2 10.1 35 4a4.4 7.20 62.6 44 71
65 200242 Nepal 5-2 8.74 39 35.8 7.60 60.2 39 73
66 200243 Nepal 5-3 11.3 a6 45.2 6.60 66.6 45 83
67 200244 Nepal 16-1 9.96 39 41.2 6.00 57.2 45 76
68 200245 Nepal 16-2 14.1 32 68.2 7.00 39.6 37 76
69 200246 Nepal 19 14.3 42 49.4 7.60 57.2 37 76
70 200247 Nepal 23-1 9.28 39 42.4 6.60 a7.6 37 76
71 200248 Nepal 23-2 16.3 a5 50.8 7.40 70.2 37 76
72 200260 Nepal 40-2 14.2 50 43.8 7.40 71.4 34 72
73 200269 Nepal 47-2 10.2 48 35.4 7.80 52.2 37 71
74 200276 Nepal 62-3 9.26 43 38.6 6.00 334 52 83
75 200284 Nepal 124 10.7 58 34.4 7.60 73.6 42 72
76 200285 Nepal 130-1 9.90 48 41.4 7.40 57.0 42 76
77 200286 Nepal 130-2 12.5 55 44.0 6.20 74.6 39 83
78 200287 Nepal 147 13.7 55 43.6 7.60 88.8 42 83
79 200288 Nepal 162 11.7 52 40.8 7.00 72.0 37 72
80 200302 Nepal 209-2 13.6 38 67.6 5.80 36.0 41 83
81 200305 R. 701 8.78 40 41.8 6.60 55.2 37 72
82 200306 R. 702 13.7 41 56.2 6.60 52.6 37 83
83 200307 R. 703 9.34 39 51.6 6.20 49.2 42 73
84 200308 R. 704 7.78 35 46.0 6.40 4a4.2 37 72
85 200309 R. 718 9.40 36 4a4.8 6.20 30.8 37 72
86 200310 R. 219 8.58 37 46.4 6.40 43.6 37 72
87 200312 CQ 3028 11.1 39 63.6 5.80 50.4 37 72
88 200313 KAB 2 7.42 34 44.6 6.00 26.6 37 83
89 200318 KAB 7 6.98 33 39.2 5.60 42.0 48 83
90 200319 KAB 8 10.5 50 332 7.60 90.0 50 83
91 200331 KAB 18 10.3 a4 51.2 6.60 57.0 34 83
92 200366 CNB 8716-3B-6 8.96 43 41.6 6.20 41.4 37 83
93 200369 Pl 269528 a.76 27 27.4 12.0 67.4 34 87
94 200370 Pl 269528 5.98 26 31.8 12.8 64.4 34 87
95 200371 BC 35 A 5.34 21 28.0 12.8 32.6 37 87
96 200378 BC 107 B 10.3 62 31.2 6.20 82.6 37 83
97 200379 BC 107 B 9.16 57 29.8 6.60 51.4 37 83
98 200383 NBG 5 5.42 55 17.8 6.80 49.6 32 83
99 200399 CQ 17588 B 10.5 60 29.0 7.00 86.6 49 79
100 200400 PLU-222 6.44 53 30.4 5.80 76.6 37 74
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Table 4 Morphological characteristics of 100 accessions of black gram (Vigna mungo) genetic resources evaluated at Chai Nat Field Crops

Research Center in 2022.

Pod color at Pod color Mature Mature
Accession Growth Hypocotyl Seed
Line/Variety Leaf color Calyx color Petal color immature at mature pod seed coat
no. type color shape
stage stage shape color
1 200018 BC 88 A erect greenish purple  light green  purple green yellow light green dark brown  semi-flat black cylindrical
2 200026 BC 107 A semi-erect green light green  purple green yellow light green dark brown  semi-flat black cylindrical
3 200036 BC 125 A erect greenish purple  light green green yellow light green dark brown  semi-flat black cylindrical
4 200043 Local ChaiNat 1B erect green dark green  purple green greenish yellow light green dark brown  semi-flat black cylindrical
5 200046 Hong Kong erect greenish purple green purple green greenish yellow light green dark brown  semi-flat black cylindrical
6 200052 Pl 180466 erect greenish purple  light green  purple green greenish yellow light green dark brown  semi-flat black cylindrical
7 200053 Pl 182979 erect greenish purple green green greenish yellow light green dark brown  semi-flat black cylindrical
8 200060 Pl 214336 erect green green purple green greenish yellow light green dark brown  semi-flat black cylindrical
9 200064 Pl 218105 semi-erect green light green green greenish yellow light green dark brown  semi-flat black cylindrical
10 200065 Pl 220306 erect green green green greenish yellow light green dark brown  semi-flat black cylindrical
11 200066 Pl 223524 erect greenish purple green purple green greenish yellow light green dark brown  semi-flat black cylindrical
12 200077 Pl 286305 erect green green purple green greenish yellow light green dark brown  semi-flat black cylindrical
13 200082 Pl 288603 semi-erect greenish purple green purple green greenish yellow light green dark brown  semi-flat black cylindrical
14 200091 66/546 erect greenish purple green purple green yellow light green dark brown  semi-flat black cylindrical
15 200099 OSUM 770 viny green green purple green yellow light green dark brown  semi-flat black cylindrical
16 200109 NO. 126 erect greenish purple  light green green greenish yellow light green dark brown  semi-flat black cylindrical
17 200114 T-29 semi-erect green green purple green greenish yellow light green dark brown  semi-flat black cylindrical
18 200138 NBG 19 erect green green purple green yellow light green dark brown  semi-flat black cylindrical
19 200140 Pl 217955 erect green light green  purple green greenish yellow light green dark brown  semi-flat black cylindrical
20 200141 U.G. 191 erect green light green green yellow light green dark brown  semi-flat black cylindrical
21 200150 CPI 29923 viny greenish purple green purple green yellow light green dark brown  semi-flat black cylindrical
22 200151 CPI 29924 viny greenish purple green green yellow light green dark brown  semi-flat black cylindrical
23 200152 CPI 29925 erect greenish purple green green greenish yellow light green dark brown  semi-flat black cylindrical
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Table 4 (cont.)

Pod color at Pod color Mature Mature

No - Accession Growth Hypocotyl

ro. Line/Variety type color Leaf color  Calyx color Petal color immature at mature pod seed coat Seed shape

stage stage shape color

24 200154 CPI 30067 erect green green green greenish yellow light green dark brown round black cylindrical
25 200158 CPI 60829 semi-erect  greenish purple green green yellow light green dark brown  semi-flat others cylindrical
26 200159 CPI 60830 erect greenish purple green green yellow light green dark brown  semi-flat others cylindrical
27 200160 CPI 60831 erect green green purple green yellow light green dark brown round black cylindrical
28 200161 CPI 60832 erect greenish purple  light green green greenish yellow light green brown semi-flat others cylindrical
29 200165 Regur (L. 21-85) erect greenish purple green green greenish yellow light green straw semi-flat others cylindrical
30 200167 CQ 3020 erect green green green greenish yellow light green dark brown  semi-flat black cylindrical
31 200171 CQ 3029 erect greenish purple green green yellow light green brown round black cylindrical
32 200172 CQ 3030 erect green green purple green yellow light green brown round black cylindrical
33 200173 CQ 3031 erect greenish purple  light green  purple green yellow light green dark brown  semi-flat black cylindrical
34 200179 CQ 3037 erect green green purple green greenish yellow others brown round others cylindrical
35 200180 CQ 3038 erect green green purple green greenish yellow light green dark brown round others cylindrical
36 200181 CQ 3039 erect greenish purple green purple green greenish yellow light green dark brown  semi-flat black cylindrical
37 200182 CQ 3040 erect greenish purple green purple green yellow light green brown round black cylindrical
38 200183 CQ 3041 erect greenish purple green purple green greenish yellow light green brown round black cylindrical
39 200185 UT-2 iradliated PL viny green green purple green yellow light green brown semi-flat black cylindrical
40 200186 UT-2inad 1-35-1 erect green green purple green yellow light green dark brown  semi-flat black cylindrical
41 200191 UT2imrad 42223 semi-erect  greenish purple green green yellow dark brown semi-flat black rounded dark brown
42 200192 UT-2inad 4-2224 erect greenish purple green green greenish yellow dark brown semi-flat black cylindrical ~ dark brown
43 200194  Local S Samrong2 erect greenish purple green green greenish yellow dark brown semi-flat black cylindrical ~ dark brown
44 200196  Local S Samrong4 erect greenish purple green purple green greenish yellow dark brown semi-flat black rounded dark brown
45 200197  Local S Samrong5 erect greenish purple  light green green yellow brown semi-flat black rounded brown
46 200200  Local SiSamrong8  semi-erect  greenish purple green green greenish yellow dark brown semi-flat black cylindrical  dark brown
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Table 4 (cont.)

Pod color
. Pod color at Mature
Accession . . Growth at Mature pod
Line/Variety Hypocotyl color  Leaf color  Calyx color Petal color . mature seed coat Seed shape
no. type immature shape
stage color
stage
Local Sri
ar 200201 “ 9 erect greenish purple green purple green greenish yellow  dark brown semi-flat black cylindrical  dark brown
mrong-
Mash 12-24
48 200204 (1210) erect greenish purple green green yellow brown semi-flat black cylindrical brown
Mash 12-25

49 200205 (121) semi-erect greenish purple light green green yellow brown semi-flat black cylindrical brown
50 200207 KOLODAL-1 semi-erect greenish purple green green greenish yellow  dark brown semi-flat black cylindrical ~ dark brown
51 200208 140001 semi-erect greenish purple light green green greenish yellow dark brown semi-flat black cylindrical  dark brown
52 200209 140004 semi-erect greenish purple light green  purple green greenish yellow  dark brown semi-flat black cylindrical ~ dark brown
53 200210 200001 semi-erect green green purple green greenish yellow brown semi-flat black cylindrical brown
54 200212 200003 viny greenish purple green purple green greenish yellow straw round others rounded straw
55 200214 200005 erect greenish purple green purple green greenish yellow dark brown semi-flat black rounded dark brown
56 200220 200011 viny greenish purple green purple green greenish yellow 200220 light green straw round others
57 200221 200012 erect green green green greenish yellow 200221 light green dark brown semi-flat black
58 200226 200017 erect greenish purple green purple green greenish yellow 200226 light green dark brown round black
59 200228 210001 erect greenish purple green purple green greenish yellow 200228 light green brown semi-flat black
60 200230 210003 semi-erect green green purple green yellow 200230 light green dark brown semi-flat black
61 200231 220001 erect greenish purple green purple green greenish yellow light green dark brown semi-flat black cylindrical
62 200232 220002 semi-erect green green purple green greenish yellow light green dark brown semi-flat black cylindrical
63 200238 R. 30-2 erect greenish purple light green green yellow light green dark brown semi-flat black cylindrical
64 200240 Nepal 2 erect greenish purple light green  purple green greenish yellow light green dark brown semi-flat black cylindrical
65 200242 Nepal 5-2 erect greenish purple light green  purple green greenish yellow light green dark brown semi-flat black cylindrical
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Table 4 (cont.)

Accessio Growth Hypocotyl Pod color at Pod color Mature pod Mature Seed
Line/Variety Leaf color  Calyx color Petal color immature at mature seed coat
nno. type color shape shape
stage stage color

66 200243 Nepal 5-3 erect greenish purple  light green  purple green yellow light green dark brown semi-flat black cylindrical
67 200244 Nepal 16-1 erect greenish purple  light green green yellow light green dark brown round black cylindrical
68 200245 Nepal 16-2 erect greenish purple  light green  purple green greenish yellow light green dark brown semi-flat black rounded
69 200246 Nepal 19 erect greenish purple  light green green greenish yellow light green dark brown semi-flat black cylindrical
70 200247 Nepal 23-1 erect greenish purple  light green green greenish yellow light green brown semi-flat black rounded
71 200248 Nepal 23-2 semi-erect  greenish purple  light green green greenish yellow light green dark brown round black cylindrical
72 200260 Nepal 40-2 erect greenish purple  light green  purple green greenish yellow light green dark brown semi-flat black cylindrical
73 200269 Nepal 47-2 erect green light green green greenish yellow light green dark brown round black cylindrical
74 200276 Nepal 62-3 erect greenish purple green green greenish yellow light green straw semi-flat others rounded
75 200284 Nepal 124 erect greenish purple  light green  purple green greenish yellow light green dark brown semi-flat black cylindrical
76 200285 Nepal 130-1 erect greenish purple  light green  purple green yellow light green dark brown semi-flat black cylindrical
77 200286 Nepal 130-2 erect greenish purple  light green  purple green yellow light green dark brown semi-flat black cylindrical
78 200287 Nepal 147 erect greenish purple  light green  purple green greenish yellow light green dark brown round black cylindrical
79 200288 Nepal 162 erect green light green  purple green greenish yellow light green dark brown semi-flat black cylindrical
80 200302 Nepal 209-2 erect greenish purple green green greenish yellow light green brown semi-flat black cylindrical
81 200305 R. 701 erect green green green greenish yellow light green brown semi-flat black cylindrical
82 200306 R. 702 semi-erect  greenish purple  light green green greenish yellow light green dark brown semi-flat black cylindrical

83 200307 R. 703 erect greenish purple  light green  purple green greenish yellow light green dark brown semi-flat black ovate
84 200308 R. 704 erect greenish purple green purple green greenish yellow light green dark brown round black rounded
85 200309 R. 718 erect greenish purple green green greenish yellow light green straw semi-flat others cylindrical
86 200310 R. 219 erect greenish purple green green greenish yellow light green dark brown semi-flat black rounded
87 200312 CQ 3028 erect greenish purple green purple green greenish yellow light green dark brown semi-flat black rounded
88 200313 KAB 2 erect greenish purple green green greenish yellow light green dark brown semi-flat black rounded
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Table 4 (cont.)

Accessio Growth Hypocotyl Pod color at Pod color Mature pod Mature Seed
Line/Variety Leaf color  Calyx color Petal color immature at mature seed coat
nno. type color shape shape
stage stage color
89 200318 KAB 7 erect purple light green  purple green yellow light green brown semi-flat black rounded
90 200319 KAB 8 erect green light green green yellow light green dark brown semi-flat black cylindrical
91 200331 KAB 18 erect greenish purple green purple green greenish yellow light green dark brown semi-flat black rounded
92 200366 CNB 8716-3B-6 erect purple green purple green greenish yellow light green dark brown semi-flat black cylindrical
93 200369 Pl 269528 viny green green purple green greenish yellow light green brown round black rounded
94 200370 Pl 269528 viny green green purple green greenish yellow light green brown round black cylindrical
95 200371 BC 35 A erect green green purple green greenish yellow light green brown round black cylindrical
96 200378 BC 107 B/BC 88 L4 viny green green green greenish yellow light green brown semi-flat black cylindrical
97 200379 BC 107 B/BC 88 L.11 erect greenish purple green green greenish yellow lisht green dark brown semi-flat black cylindrical
98 200383 NBG 5/LPJ. 1.4 erect purple green purple green yellow light green brown semi-flat black cylindrical
99 200399 CQ 17588 B erect greenish purple  light green green greenish yellow light green dark brown semi-flat black cylindrical
100 200400 PLU-222 viny greenish purple green green yellow light green dark brown semi-flat black rounded
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Figure 2 Classification of black gram germplasm characters by growth type and petal
color.

Figure 3 Classification of black gram germplasm characters by mature pod color and pod
shape.
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ABSTRACT
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15 videdAuiieduvieingini 1.5 Wlddevsinvdeluneniidesaansfuda $as1 500-1,000
Alansusiols wdmsrunay aniuddosiialissanm 14 Yu deuugn
n1sUgnuazauasne
dunaiywieny 14 Tuawlgn Tdszerseninaun 100 WURLAT UArITzEETENIN
A 30 LeuFiing (uiusudseann 5,333 audsls) neuthdunadyseasUgn Tddense 0-3-
0 soeruMquens1 170 nfusongy mslatoagldluuiinaimstunuszernsiaiadulad
safu(Table. 1) msliliviuiindagnuazndainisladennada wdanilimimn 7-12
fu Fuagiuanimernia
mMiuiien
Auisudemdauinunsnansdenondulngjanun Tnewdaidhaa Usvanas 50-
70 Wesiuduazudanisiinnuiusing 12 wWesdus
n1sUuiindaya
- gn9INIANYIENIYaN
- arwgeiu Tnefaanldusumilefufuludsiouugnuesdsiu
- s Inemstiuyniaiioguusiy
- nususuly MU dnsiduseninsumLiiesenusg
- pefUsznounananudn Wun thuiin 1000 wia dwithwdesedy dhinadede

1s
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NALAZITUNANITNAADY

AnauUAvasAuiaudgn

NaM5ATIIATIZIAY nudn Audidnvasidoauduiusumiberiunsie (sandy
clay loam) gauantifivnaafiveafiunuin sleranadunsa-aa (pH) wiriu 5.84 Fadnoglu
nquAulunsngeu sl (electrical conductivity, EC) wirfiu 0.02 dS/m wandly
Wuauluiuineasulaldfudy USunauBumniedng (organic matter, OM) Tufiuwiniu 1.2
Wosidus lulmsiau (nitrogen, N) stovalufiuiniu 0.06% Weanasa (phosphorus, P) 7
Juuszlendludu whdu 13.78 fadnsusenlansy waglnunadeu (potassium, K) 71 ity
Usglowilufu windu 72.74 ladniudenlaniy (Table 2)
3N3INIANYTENINNURN

Y9878 15 Tunasugnwudniug RPF1 Saumediuiu 160 AU wag Wug RPF3 9117
151 iU uag Y9018 115 Fumdaugn wudniug RPF1 Aunnednuiu 28 AU uay Wug RPF3
F1uu 23 du tee nududgsasufionnisinunffe ﬁmﬂmﬁmmﬁm FURNAN Lazae Ay
mmmmﬂiumqmamﬂaﬂamumwuﬂammaLuaﬂuwwﬂaﬂ dlofinnsandnannsmeriayys
7 2 fug wuindsnsnsmedlaunnsaiu mmﬂuwimmmvammwaﬂiumaqqmﬂﬁamu
Hunniinuagsoiiios
ANWUZNINNITNYAT

ARG wagdnuResiadumauasnadlliunndensada Taedyueius
RPF1 wag RPF 3 ﬁﬂ'ﬂLa?iﬂmmqﬁuﬁiymme_’g’whﬁ’u 170.08 way 171.15 wudmns Tudeyss
mAdlowiidy 157.62 wag 160.00 wufitims mud iy druduiuisiuigyranadiiniade
9¢l 16.85 waz15 As SuauAsduiyvanafiondowiniu 20.85 uag 18.77 As audfy
duduusiuiiily Swiuduig uwasdnsiduseninuidissenuig ldunnd1anieada
sisluinysewug RPFL uae RPF 3 Tnefiduingiade1 413 ua 1,265 dusiels dududoiade
1,789 uag 2,006 fusials uagdnsduseninduiilenasuiietsening 1.44 uag 1.56
Y11 $UERU (Table 3 )
AnvaTNANAAANTY Y

dwidn 1,000 WiEn HanEnLEnrof LAy wawﬁmLuﬁwiali'maaﬁgﬂuﬁaﬂaﬁuﬁj RPF1
uay RPF 3 lalumnsinensadd Tnemuinlufyvesiug RPF 3 faedodnuusnananudniyu
aundyeiug RPF1 Tunndu TnefienAadetviin 1,000 wéawhiy 25.61 nfu wands
winseduiinadeniiu 6.26 nusedu uwas nandnudanelsidadewitu 33.38 Alandu
siols dhufyaaiug RPFL Anadetviin 1,000 winwiniu 24.28 n¥u wandaiudadod
WwABWIAU 4.31 nfusedu drunandnwdaselsndanintu 22.97 Alandusels (Table 4)
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AgUNaN1INAaDY
NNNINsUTEEIUANEA YRS RPF1 Uayiug RPF3flaNsHARL AL
Ugndaningsvan WU Tyaii 2 Wuﬁ:mmmLﬁigLﬁUImlﬁﬁﬁiuﬁuﬁﬁwi’ﬂawa1 anwg
mansineas IiuA anuga Sruauds Sesdmszriedusnilosesuiag liuandameaia
Tuyndu dnvasnandnmdniyvdlufyueaiug RPF3 Wuiug fyvsifuuniumnedwiu
pAmdnluiuiitminasannign esnlnandnudnselsgeiian 3338 Alanfusals

AUBUAN
YorvaUAMEEWIEN1SAUEITeYlTawan uransvesAudITeivliaamniing uag

&

vovouAnWIety Tl TunleR AvreAuinulunuiiuads waglvauatuayuiazsiuiie
Tunsafiunuidedaudiiogaislumes

LANE1591984
UszmaraznssumsauaNLaninlilng (3es Mvundnunizdnes (Hemp ) n.a. 2562.
(o AAAYL b&ol) T1YAIUYLUNY. LAY 136.
wszsdnyaRonanialilyy @UUA 7) w.e. 2562 (18 nuaWug 2562) S19Aaa AW,
antuidouaianniuiig. 2565, Ugnfauandniudaiionisusion. undsdoya -
https://www.hrdi.or.th/Articles/Detail/1494 . Fuduile 11 NOWNIAU 2565
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Table 1 Fertilizer Requirement rate in difference development stage of cannabis.

Stage Fertilizer Valume (gram/plant)
18-46-0 7.61
Early phase
21-0-0 33.95
(1-3 weeks)
0-0-60 5.83
18-46-0 8.70
Vegetative
21-0-0 30.64
(4-8 weeks)
0-0-60 6.67
18-46-0 5.43
Flowering
21-0-0 12.01
(9-12 weeks)
0-0-60 12.50
Table 2 Data of soil analysis.
parameter Value
pH (soil:H20; 1:1) 5.84
Electrical conductivity (dS/m) 0.02
lime requirement (kg/rai) 140
Organic carbon (%) 0.69
Organic matter (%) 1.2
Total nitrogen (N) (mg/kg) 0.06
Available phosphorus (P) (mg/kg) 13.78
Available potassium (K) (mg/kg) r2.74
Soil texture Sandy clay loam

Remark: Analyze by Office of Agricultural Research and Development Region 8
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Table 3 Agricultural characteristics of RPF1 and RPF3

Plant height No. of braches No. of plant per rai

Varieties Sex ratio
male female male female male female

RPE1 17008 157.62 1685 2085 141315 1789.08  {1aa

RPE3 17115 160 15 1877 1264.92 200562 156

Mean  170.62 15881 1592 1981  1339.04  1897.35 15
V(%) 6.4 1165 1934  16.19 31.13 24.96 3152

LSD(0.05) ns ns ns ns ns ns ns

Mean followed by a common letter are not significantly different by LSD at 0.05

Table 4 Yield and Yield component of RPF1 and RPF3

1000-seeds wt. Grain Yield
Varieties
(g) g/plant kg/rai
RPF1 24.28 4.31 22.97
RPF3 25.61 6.26 33.38
Mean 24.94 5.28 28.18
CV(%) 11.6 81.9 81.92
LSD(0.05) ns ns ns

Mean followed by a common letter are not significantly different by LSD at 0.05
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