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$20 ot lwadesdrignuauiisulinandnedsseing 1,035-1,269 Alansusels Frilnaidesdnd
aﬂmmamﬁﬁ]uﬂ’uimiﬁw 1,152-1,601 Alanfusels Wohasiziiadosnmauisaes Eberhart uay
Russel #ugiif waziliafiosniw dosiinandngs A1 b laiumnsinaain 1 uazar S2d laiuansnean 0 e
fitus CP303 Pac789 NS5 wagdmilnaiiesdiignaaufiou NSX152067 mudidu Wnandnganiiiug
Wguwieu NS3 (1,152 Alansu/ls) Saway 10 - 22 Gﬁwiwml,?:mé’miqﬂmauﬁmu NSX152067 fianeu
anufiguAvostugnssudesnindnlnadssdnfgnuaniug CP303 Pac789 uay NS5 wivilend
drlnedrilnadesdnfgnuan Wug NS3 NSa wazdrinadesdafgnuauiisudunngnuay d17lna
esdnignuaniiau NSX152067 Shafissnimnislinandauazmngfuanmauulugguds
AdALy: %niwmgmé’migﬂmau; ANINUN; LEADESAINNNSLANANER

ABSTRACT
The experiment has aimed to evaluate the yield stability of maize hybrids on paddy
field in dry season. 5 elite maize hybrids compared to 5 commercial maize varieties in four
locations during November 2021 - April 2022. The experimental design was RCBD with four
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replications. The results from combined analysis showed that the elite maize hybrids yielding
an average between 1,035-1,269 kg.rai-1 and 1,152-1,401 ke.rai-1 for the commercial hybrid
maize varieties. The stability analyzed Eberhart and Russell method good and stability varieties
must have high yields. The b are not different from 1 and the S2d are not different from 0,
CP303 Pac789 NS5 and elite maize hybrid NSX152067 respectively, yielding 10 - 22% higher
yields than check varieties NS3 (1,152 kg.rai-1). The order of desirable genotype of NSX152067
was inferior to CP303, Pac789 and NS5 but superior to NS3 NS4 and all other elite maize hybrids.
NSX152067 has yield stability and suitable for paddy field in dry season.

Keywords: maize hybrid; paddy field; yield stability
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ﬁz’hﬂ‘wmLadymﬁmﬁﬂuﬁmﬂwgﬁaﬁ'ﬁﬁzg%aﬂizmﬂlm esaniduingAvididglu
gnaminssuosdnd U 2564/2565 Useimdlnedfuiimedgndninaideodng 6.74 dwls fnondn
4.89 &1us (Office of Agricultural Economics, 2022) uafiarudesnisdriinadedn lunainaded
a¥ 7.95 &1usfu (Office of Agricultural Economics, 2018) nanandlnaLassdnsinannelulssime
fUsnallifismeduaudesnisvesmatn Wemnanusesnsliiie duingiulugaavnssuems
Fifhndu munsvenefvesnndssuadng (Department of Internal Trade, 2022) F4fin1svene
fufiugndnlnaidssdnlugguésanmulussadssumuiuiinnumngauvesiilnadosdng
(Zoning) tiielaemadasiuUimmmudonislilulsuina daudd 2557 Yspinalnedfudinzdgn
dfaUsemalszana 71.8 §1uls Sandnuszann 32.63 &udu luasiinnudomsliiilulssme
uazneludsrinssemmade 5 U Ussana 30.88 drudu dsfuiufanandndaumiu 1.75 dusy
(Office of Agricultural Economics, 2022) Gifni‘wmLgaaﬁmiLﬂuﬁmliﬁﬁﬁﬂamwﬂ@jﬂuﬁuﬁumﬁuﬁu
Aendnun® iflesaniiongdu Yssanas 100-110 Fu uazldthiosnimsvhundszanm 2-3 wh Ssana
sDTBAANITUNITTUINTBIMIAY kAl TaREARTUU M INAsLeNaMENTY Tiiafiilosan
finandnesngnaintios uaznandngsninnisugnlugguuuszana 15-20 % 1esananimgiornai
WEANAENSTANSTIR wagHaRDULLEINIINISTUY TuafiuTinamandalifismeron i
aoinslduslaalulseme uazdseanludainauseing (Kongpob and Choosak, 2021) Augideials
uasasIERiunsUsUl TSI lnedesdnignaaunagudeides ié’ai"wa%waIWMLa&Jaamaqﬂmau
wazfndongnuaniiduiiiunsdaidenludurousine Selfhunvssduaiosnnlumsliuananves
dnlwadesdnignuaniiduluaniniuu fadunsussduiusluanmwnadoniifianuvainuats 3
mMsUszifiunandnvesiivfiugnnaseuluvansanminadesiinnuddylunisimuniusflinanangs
Tuanmuwandeuiunndaiu (Yan, 2001) Faifu nrstmufsiugnd ilduandngoazszay
Arwdse Hugisdumstsiiafiosnmeestanslunaisanimuindey daatumsinnesitoyanis
nageunandniug fvlunarsanmuindoufivaisdain wu Aduuszanssinsaduvessiug (b)
(Eberhart and Russel, 1966) #30n1531A518W8NTNALUUNAUINWAE Ugauwumwmm (AMMI)
(Gauch, 1992) fihanuszgndlilumsnaaeuiaiiosninaanandinlnnegienienng fedunuidedds
Hngusrasdiflevss duaiosnwnislinandndninadesdnignnaniianmsoiufaiuaniwium
fouaslunmaalgneing o
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HAN1INARBILALIRNT0]
nsuszfiunandnvastnlnadsdaignuanlusniwuigguds
A9LATITUNAULUTUTIUTIN (combined analysis of variance) U9IHaANER WU TAINM
WanA19an19ad Aoy 19T Wed A yd 9 (P<0.01) 904d01NWIAE 83 (environment)
(M.S. = 1712598*) 1iugnssu (genotype) (M.S. = 255938*) uagilanuuansanivainegeiidedfiy
(P<0.05) YosUfAumiussyning fugnssuivanImwingas (G x E interaction) (M.S. = 30714%) uanein
ANMKINABN WUFNTIN Uag UJduiusseninsiugnssuivanimwindey dnsnason1siinaninves
lwaidesdngnuan (Table 1)

Table 1 Combined analysis of variance on grain yield across four environments.

SOV. Df. S.S. M.S.
Environment(E) 3 5137794 1712598**
Genotype(G) 9 2303443 255938*
Block/E 12 167533 13961
GxE 27 829283 30714*
Error 108 1791442 16587

Total 159 10229495

¥, ** = Significant at the 0.05 and 0.01 probability levels, respectively.

miﬂixLﬁuwamﬁm%ﬂ’ﬂwmL?Tmé’miauﬂmamﬁwiuiuam‘wmqaLLé'a e 4 annuandey nuin
wug CP303 Iiinandniadogagn 1,401 Alansu/ls (Table 2) Fsganiniug NS3 Afnandniads 1,152
Alansu/ls A 22 Wosidud unldunnsnansadfduiug Pac789 uasiug NS5 tnelinananszning
1,367 - 1,389 Alansu/ls Wiug CP303 Iﬁwawﬁmqaﬁamm’mé’au gnailias Jaminguasusil
(UBN1) uazdrinaiiios uazdnnatnvgay Teninguasivsnil (UBN2) lnefinandniadoia 4
anmwaden wiiu 1,401 Alan$u/ls Geuenan 3 Wusisduuddaiiuganaaufiiu NSX152067
fnandngsnindndsnimeass wasdnandauand1amisaddfuiug NS3 Tafinandnganin 10
Wosldusd (Table 2)

nsiesgiiaiosninvesiudeaeiFues Eberhart and Russell (1966) Wun Arduussavss
insatu (b) vostugliuandnaann 1 (P>0.05) encfusiug NS3 (b = 0.79*) Taewugiifien b windu 1
wgifuiudiidiadosnind luvaed buinnd 1 gl wandadluanmuindouiivanzansonis
Wiydulawarlinandnsiininanadsluaninuiadeudivianzausenisiaiayiivln (Eberhart and
Russell, 1966) Wusflvinanangagn CP303 (b = 0.77ns) UALTo9AIN PacT89 (b = 1.04ns), NS5 (b =
1.18ns) waz NSX152067 (b = 0.89ns) Ll usiug i fiafvsnmAuarlinandnganiianadess
dn1nuInaeu (Table 2)
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Table 2 Combined analysis of yield, regression coefficient (b) and standard deviation of (S°d) of maize

hybrids evaluated across four environments in the 2022 dry season.

Entry Hybrid Environment! Average Relative b S
PBN UBN1 UBN2 SSK (kg./rai) Check (%)
1 NSX102005 1,143b 781b 1,115bc 1,563b 1,150 100 1.08 0.18
2 NSX112017 1,178b 629c 987c 1,347c 1,035 90 1.06 0.08
3 NSX152016 1,229b  731bc 1,143bc  1,587ab 1,173 102 1.21 0.10
4 NSX152067 1,391ab  979ab 1,133bc 1,572b 1,269 110 0.89 1.14
5 NSX152097 1,256b  930ab 1,100c 1,576b 1,216 106 0.92 0.16
6 Pac789 1,576a  941ab 1,400ab  1,638ab 1,389 121 1.04 0.23
7 CP303 1,557a  1,019a 1,488a 1,541bc 1,401 122 0.77 0.30
8 NS3 (check) 1,216b 862b 1,116bc  1,412bc 1,152 100 0.79**  0.02
9 NS4 1,317b 855b 1,047c 1,582b 1,200 104 1.07 0.16
10 NS5 1,425ab  972ab 1,273b 1,799a 1,367 119 1.18 0.12
Mean 1,329 870 1,273 1,329 1,235 107 - -
Fotest * * x * *
LSD (0.05) 194 138 164 213 87 - - -
CV (%) 10.07 10.94 9.57 9.40 10.02 - - -

* = Significant at the 0.05 and 0.01 probability levels, respectively.
'Environment testing; PBN = Mueang District, Phetchabun province, UBN1 = Mueang District,
Ubon Ratchthani province, UBN2 = Det Udom District, Ubon Ratchthani province, SSK = Si

Rattana District, Sisaket province

NFAATITRBVIENANENVRIRLENTINUINUR NN USIEUIeNUgNIsuAUanWKIRGY (GGE)

ANALNUS ST MIIRABM (relationships among test environments) (Figure 1) 29Nax$4
Audnarsangailingieiaruennveainmes (vector) uiazanwiinden Jadudndiududru
\JeaiuunnsgIu (standard deviation) meluvesanm weadeuilieades uazauenvesnnmeivs
vendannuanusalunsuenues (discriminating ability) Msuansoonyeiugnssy Jsanmuandon
Sunawgau Sminguausndl (UBN2) Sauannsofiinniian sesasn Ao animuandew sine
\fea Sandamusysal (PBN) uaz suneidos Sawiaguasivsnd (UBN1) auady Tuvaed
anmwandensneiinug Smiaaiaziny (SSK) feuaunsoitesiian yuseniranmesusay
an e liilunisuansoonveaiugnasy anmiadeuianueyinyuumnay (<90°)
Waned MsuanseanveasiugnIsuvestnavulUluiAmafeiu

\eflansan Figure 2 9gifiuinanimuindeusiineidios Saninguasivstil (UBNL) (Ju
anmnuadenifiniuilndifssiumisesanmindenlugauad (ideal test environment) 1199910
flyuszinadunnmesaninwindeuduidu AEA WWuyuway wansbiiuisanuanunsalunsidud
Wnuiif (representative) uwasdidunnmesaninwindeusn uandlidiudnnuaunsalunisuenues
(discriminating) sfugnsalad Wuanminedeuivangiunislddmdeniugnssuiiusumaleily us
Asinsvg i e usuanuanunsalunisusnues (discriminating) (Yan and Tinker, 2006) wag
Tuvazfianmuandeusdnesssnus Smianiaziny (SSK) 1Wuanmuwndeufidauaunsalunis
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GGE Biplot-Environment View for YIELD

PC1=70 0% PC2=12 4%

" 55K
2

400 200 0 200

Figure 1 The GGE biplot-environment view

representativeness the test environments for yield.

GGE Biplot-Environment View for YIELD
PC1=78.6%:. PC2=12.4%

show

400

the discriminating ability

PC2
0
1
[

-400 -200 200

3 o

1

400

and

Figure 2 The GGE biplot-environment view show the discriminating ability and ideal test

environment for yield.

270 Figure 3 ugnAsiafisruuunu AFA Slifiufiaiianamslinandniadoynaniminden
Yosugnssn Trlnagauanitug CP 303 (G7) fszzmainaingadinunu AEA snnfian fe fld1ade
KanAAIINYNANTNLIREDIINNTIER (1,801 nn./L3) (Table 2) 58309 Ao Frlwadssdnignuausiug
PACT89 (G6) Wi NS5 (G10) wadmlnaidesdn fgnuaufieu NSX152067 (Ga) asddfy
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GGE Biplot-Genotype View for yield
PC1=76.6%: PC2=12.4%

Figure 3 GGE biplot in yield shows the mean performance and stability of the 10 maize hybrids
from 4 environment. G1=NSX102005, G2=NSX112017, G3=NSX152016, GA4=NSX152067,
G5=NSX152097, G6=Pa 789, G7=CP303, G8=NS3, G9=NS4, G10=NS5.

wugnssulugaunf (ideal genotype) fiosiin1suaniaannaiugnssugs (high performance)
wazillafiosninga (high stability) ufe Feaflsumisegvrsanaainuesinu AEA uaznaiieyuy
i AEA Al shuviisvasasnasdniiulu Figure 3 ety ugnssufleglndsumisvesiugnaslugau
afRFsdolddnduiugnssuidnmen (desirable genotype) 1Mnn31¥ugnud U9 (Yan and Tinker,
2006) agildugnasuifaualudnuazmslinandanniian fe drilnadssdnignuausiug cp
303 (G7) fausfinazdivuinvesnuulsuslunslinandnusfiaduussavstinsaduliunnsieen
1.0 s0sasun Thun $lnadssdnignuauiug PACTS9 (G6) Wug NS5 (G10) uazdilwaidedn
AnHauALAY NSX152067 (G4) mudrdy drlnadssdnignuaufiau NSX152067 (G4) Sau
wsUslunslinandndesdian uandiiuinfinuaivosiugnssu aeandesiu Yan and Tinker
(2006) I¥nanain Wugnssuiifiafiosnmgeasiinualdidednisuanteanmeiusnasaludnumsdus
gemne

N1INIITUIAIMUILANVBINUT A BANINUINGBUIINNTIN Which-Won-Where biplot
(Figure 4) Yan and Kang (2002) lauuzinindudsslevilunisduunniedndeniugiimnzauiu
anmuIndeniifanuiedesiu jiuiusseninsiugnssunazanwndesldd uazansadanay
Anuduiusvesanimuwingeulaig animwindeugnuuteanidu 2 @1 danmwindeudineides
F¥aguasiesiil (UBND) uazduneaisnug Sminedaziny (SSK) dnaglunduieaiu $1ilnaides
dndgnuaniug NS5 danumangaudenisiinandnluanimwindeudinald Tuvasaninuindey
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What-won-where Biplot for YIELD

10

Figure 4 The which-won-where view of the GGE biplot show which genotypesperformed bets in
which environments for yield.
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AdNALY: JNluuwed (Amaranthus tricolor); W3n9ua; 199301; ANINEITUA

ABSTRACT
The objective of this experiment was to compare the growth of red amaranth grown in
a greenhouse with shading and grown under natural conditions without shading. Red amaranth

seeds were grown in pots with planting material that was a fermented mixtures of soil, black
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rice husks cow manure, chicken manure, coconut husks and yellow rice husks with ratio
7:2:1:4:2:3. There were 2 treatments including 1) shading with 50% black salan in the greenhouse
and 2) no shading under natural conditions The seeds were watered in the morning and evening
for 4 weeks before harvesting. The results of the experiment found that red spinach grown in
the treatment 2 under natural conditions without shading grew better than that of red spinach
grown in method 1, with a more plant height. stem diameter, fresh weight, dry weight, and
number of leaves, which were significantly greater than red amaranth grown with shading in
treatment 1 (P<0.01), but shading did not affect leaf area and R G B color value of the leaves,
which were not significantly different. Red spinach grown without shading had a stem height of
19.70 centimeters, a stem diameter of 5.78 centimeters, a fresh weight of 21.86 grams, a dry
weight of 2.56 grams, and a number of leaves of 10.75. Its color value R G B were equal to
109.20, 65.00 and 71.65, respectively. The exterior characteristic of leaves and stems had a
darker red color than red spinach grown in method 1.

Keywords: red amaranth (Amaranthus tricolor); shading; greenhouse; natural conditions

A

dnlay (amaranth) LufigasvgiavesaeyssmelaganizUssmalusauglsuwazowsn
¥ udagviosduiinrufouuiladnlouunndsturiselouagsuuuy wu dnloueiin Amaranthus
tricolor Auuuslaalulwaeis d@iu A. hybridus Senuslaalulwanivuensni wag A. cruentus ey
uslnaluwanivelsnild (Benjawan et. al., 2019) TuUsemnelneuslnadnlvamawuuAnlulasfuseu
Anluy ngdwvindnadn wnades dadn dnlvudigaamidasuinisgs Inganiglusiudunugs d
nsneriluasuynaie fnlvudvareuie wu fnlunder fnludu uaednluuuas Joinermandvosin
Tuuuns fie Amaranthus tricolor L. wagdeaniiayie Red Amaranth \uinulnalunaveensou Tuld
wasause gaallumeansiueyyadassvatevin loun woulvleeniiu valwesd a1suseneuiluea
INNIANYINUIY ARLUNLAS (A. tricolor) lRaAmalaruInigas wagilansngnuiailddgvatevila
sail Tusfiu 26.60% lustu 4.49% 1dule 6.67% an5Tuleasn 39.80% Tnunaidou 1080.02
me/100eDW wazfluaaid oy Towiounazindn nsnerdlufinuuinde elutamic acid 23.61 me/s
Usinasilueananun wanlausesitoun ﬁaﬂiimﬁma%aﬁaixﬁmm 1A 30.27 mg (gallic acid
equivalent) 16.75 mg (quercetin equivalent) ag 62.91 mg (ascorbic acid equivalent) #1u&a1HU
smduAlsAu 15.37 mg/100g (Jahan et. al., 2022)

msUgnitalaaung msUgnluanziindesdimunzauiunsaiyduln wazinisdnnisiu
1 Jo uazuadliifiosne uanduiadvvesanmwindeniididsy lunisauauiauinig uaznns
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Tur9wesnsiasguln Kaewthongrach and Yingjajaval (2009) @nwidneninn1sduasziuaives
Tuitnlus Amaranthus tricolor §afuftsluidesg fiin1snsansveulasenleduuy ca TnsTanis
navauewaas Usednsainnslduas vaadnlunludlen 2 anedug wazdnlonludune 2 anewug
wudn fnlawis 4 aneiugony 8-10 Tundanludued Fnsdaaneiuasangegn (P ogflutag
49-66 mmolCO, m?s™ ﬁf\gﬂmmﬁmméuﬁaqaﬁq 1,000 mmolPPF m%s* §nsnadeudodidnnsou
geanvissyuuianlugag 181-212 mmole m?s” fidnlatinlugean oglutae 386-559 mmolH,O
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m?’s” fgavaive CO, Wnlndaued uarlimussavsnmansuendiatugs aglugg 475-577 mmolCO,
m?s™ Tudnlanldusunadidnaseuneuniaig CO, insslafagi 3.3-4.1 molE mol'CO; entaulud

U
saa o %

Weangnug AS220 JAmMNT1Enese1ee ﬁﬁqm ﬁﬁLfJuawaﬁuqmuﬂﬂsmwwmaqﬂ’ﬁmmi’wﬁLLanﬁqﬁ
wazgandndn 3 aneiiug

nsugniivluaninlsaSouildfiszuumuauenmnd feidude lsuToudldiuuaending
muUnd azinmudeususnmelulsaeuse dwaliiviivgnlulsaeuaiaydulaldlidiud s
TihazAatym dsemensa awnsnantymonmgigenislulsadeulddae maviunuen Waau
STUNNA LATMINILA leAnuituuaanaInanwUninusssund douviligamgiinigly
Tsadeuiiimsnsisuasanasie Anlvudeansuaslusimnadimzauioldlunssuiunsdansgh
ABLas asemstiieanensnisasyaule ﬁwuiﬁ’aﬂ%ﬁﬁmﬂL‘U%‘auLﬁaumamm%zytﬁuimaaﬁn
TvuuaslunszaaflougnlulsaFouiiinmsmsauaazugnaneldanimsssumaliinsmsaas 1ile
Hudeyaiugiulunsdamauadimnaudmsunadainluuwnafieusloauasnanfionsdoly

fnguszasdromsideiilasudisunaiapdvlamaddi fuily uazdvedudnluuung
fgnlulsaseudlefinmswstsuauazugnluanmsssunalingauag

aunsaluazIsnig
ATINUHUNITNAADY
m\‘iLLNumsVlﬂaaﬂquq'uauuiaj Completely Randomized Design; CRD wUseaniduy 2
59338 (Treatment; T) N591/3%a 10 91 9@y 3 fu fail
T1 = N91LEIRIT LU 50% Tulsaiou
T2 = lansnauas Melaannsssuna

Funoun1NARDS
1. MsesENTanUgn
1) wiswTanUgn fifldiuuszneuves fu 7 @iy unaus 2 @1y yata 1 du yald 4
du QaNndng 2 @ wnauwided 3 diu @dulaeUsunng) naudmeiu wdmdinld 20 Tu lnase
ity d-du
2) UssTAUAINTEONIWIA 4 19 neemudadnluuuns (FWeideld 91ndu
Thaiseedonline) Nszavay 3 Wan
3) Manszansinlvauasnssdsd 1 hlsadeunfnsnsaaionusy 50% uaz
Manszasinleuuainssadsi 2 Buenlsudou meldanmesssuwd lifinnswssuas senmntu -
B
9) leinlauuneny 7 damivdalgn vhmafuiaduluuwnaisiusamsn iy
iudeyanisiasayiule
2. AnwinsiaseysAulnuasinlaunes
1) agey ndusidnlauddumdefiuiuaufsianssen daelifusan
2) durhgudnansdidiu Tamdeuuiiseau 5 wufums Tneldnedioasaies
3) sy duluiifannBuluiianysaifvunenidaus 4 wuiuesduduld



NFANTNEATLALDINT U, 3(1): 10-16

4) fuilu 1438n155auuy leaf outline Tagnaguluauduvevluasuunseany
sl whifudewnseiuily fmhedumsasuiians

5) Yvtinan thaumiiofutassnvestinlvauunsnimiingoirseds 2 fumis

6) Pmtinuste idmilesunazsnvednluuuaeUualgg ouauIou 60 8dm
waded Wuna 1 5u mntuthesnislimeaudoundihludaimindoeieds 2 fumis

7) d@veslu TaAnd R G B duag 3 Tu fw application: colorimeter Lab Tool

nsRsideya
nsAsIEviteyarmeaia lngniAiauuUsUsIuvesdoyand8is Analysis of Variance;
ANOVA

NAN1INARDY
nsugnAnlusussneldnsauguita 2 n3suds wudt dnleuuasimasiydulawansaty
(il 1)ImEJﬁﬂIwLLmﬁquﬂiuﬂiim%%ﬁ 2 %ﬂﬂqﬂiuﬂﬂﬂWﬁ'ﬁiiJ‘U’]mﬂﬁmiW?NLLEN liaurnlanuag
fAugey Ll Augna1dy Yruifnan wazdwinuse mmdwﬁﬂiﬂmLLmﬁﬂQﬂImaﬁﬂﬁwmmm
10IN551337 1 egheiifeddun1eadn (P<0.01) (Table 1)

Figure 1 Red amaranth 7 weeks after planting: shading (left), without shading (right).
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Table 1 Growth of red amaranth after being camouflaged with sun shade net inside the

greenhouse and not shading in natural conditions

Treatment  Stem height Stem diameter Fresh weight Dry weight
(cm.) (mm) (9 ()
Shading 16.30+1.41° 3.44+0.64° 7.914+2.81° 0.66+0.22°
No shading 19.70+2.62° 5.78+1.45° 21.86+6.83° 2.56+0.95°
F-test % % % *x
CV. (%) 11.68 24.32 34.99 43.09

Note: different superscript alphabets in the same column refer to significantly statistic different means at p<0.01
Wisugninlusuadlunssudsaneiu dwalifidnnuluuandrsiuegrdided Ayneatiansgeu

P<0.01 usilidamasionuily wazend R G B vedlu dsliunnsnsiuetalfddgmeadn uansdayaly
Table 2

Table 2 Growth and color of red amaranth leaf.

Treatment Leaf number Leaf area Leaf color
(leaves) cm? R G B
Shading 8.5041.65" 70.06+24.86  104.40+15.64 82.13+21.32  69.60+12.39
No shading 10.7540.72° 98.24+37.69  109.20+33.90 65.00+27.48  71.65+30.00
F-test ** ns ns ns ns
CV. (%) 13.22 37.94 24.72 33.43 32.50

Note: different superscript alphabets in the same column refer to significantly statistic different means at p<0.01,

ns refers to non-significantly statistic different means (P>0.05)

R
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e n1smsnsuas 50%, 70% way 50% aeatu gililnadanuganudu S1uulu aun
durngudnansdfuilon S1uaumio Swauiades wuah tutni uasUinamaeesefiului
anawuszRUTBs I TwasiiAndy Turasfimslinsuadineitaslunsduaiunsaiagivls
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dlofimsnsauadlitungSuns 80% Fafetesninnisnauadlifuna3unsfisedu 60, 50 uay
20% MUERY

uenNiiinsAnw e Insuareasaalutnluuuas feuideres Khandaker,
Ali and Oba (2008) wuindinluuunaiiugnlaglesusaseniindiiuilaifiniswsisuas fansuszneviluea
o uasfanssudueyyadaselulusnmindnlouuasiignlnediniswsauas dau Areesrisom et.
al. (2018) ANWINAVBINITNHIIUAITENINNITINIsUgneaUS U uRaelsaduazans 2-Acetyl-1-
Pyrroline sadluwmeviay Tnens1uauneviendissiu 0, 50%, 60% waz 70% WU meauﬁﬂqﬂmﬂéf
PIBNTIIUEAT 50%, 60% Az 70% 01g 60 Fu SiuTinamsslsiladliluginindeugnuuulingauas
fi9 0.89, 0.77 waz 0.84 fladnfu/niuiian audeu Tuvaeiivsuiaaslind uveu (2-acetyl-1-
pyrroline; 2AP) IuiumeamzLﬁwﬁuLﬁaﬂgﬂiuamwﬁmiWiNLLmamaq donndasiunmsvaaensil
ideugnlnemsauas dnlvuunsdland G (green) gandrfivgnuuulinsauasidniios Jufe 82.13 way
65.00 (llunnm1segefidodrAynieain) wazuesnrennvaraziuluididervunns wavduna
addy (i 1)

nstidvesrusunsawandudndadend iidwmanenisadyivinvesiis dn1sdnw
Wisufsunauesnslananenssuasdinges dan wazlunsauas sensiasadulavesinluuien
(Amaranthus viridis L) wuindnlvaideiiugnlasiinswnaasieniedmdodinisasydulan
fign fo fdwugs 4.1 eu. Sl 7lu dwiinuis 18.58 fadnsu Saumnzauiiasldndiedmdes
Lﬁaﬂssﬁumswémlﬁdml,azLﬁmamﬁmﬁﬂiﬂum%a (Sabri, Lob and Ibrahim, 2020)
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ANdATY: SIMLNNAEY; WUFsreRe 15; ansJomumiuzl; HanoUMIUNGATEENT

ABSTRACT
Potassium plays a crucial role as a macronutrient in facilitating carbohydrate transport,
enhancing the starch content, and promoting cassava yield. The objective of this study was to

investigate the effect of potassium fertilizer on yield and starch content of cassava in sandy
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loam soil at Kamphaeng Phet province. The experimental design was split plot in RCB with 4
replications. Main plots comprised of CMR 53-106-24 and Rayong 15 cassava varieties. Sub plots
were three levels of potassium fertilizers base on soil test: (1) 16 kg K,O/rai (the recommended
rate based on soil test as control treatment) (2) 24 kg K,O/rai and (3) 32 kg K,O/rai, and all
treatment were applied to nitrogen and phosphorus fertilizer based on soil test at 16 kg N/rai
and 8 kg P2Os/rai, respectively. The result showed that the interaction effect of cassava variety
and potassium fertilizer was not significant on yield and starch quality. The application of 24 kg
KoO/rai of potassium fertilizer resulted in the highest yields of fresh tubers, starch yield, and
harvest index. To achieve a favorable yield while taking into account the cost of fertilizer, it is
recommended to apply potassium fertilizer at a rate of 24 kg KxO/rai to the cassava varieties
CMR 53-106-24 and Rayong 15. Therefore, growing of CMR 53-106-24 and Rayong 15 and
fertilizing at the recommended rate of 16-8-24 kg N-P,Os-K,O/rai was suitable practice for
cassava production in sandy loam soil at Kamphaeng Phet province.

Keywords: Potassium; Rayong 15; Fertilizer recommended rate; Economic return
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sfuddgndadufiviisesnssmlnumadon (K ludsinann Sslnsuniudieiadonis
sinlnunadessnnniiviinaalusiu (Chaem-Ngern et al., 2020) ilosainsmlnunadendunum
ddglunisvudinislulansaludasn ioifinudinaundsuessn (Lenis et al 2006) ¥r8nsedu
AonssuduaiifitAsdestueuledising q lunszuiunsdansgsisiouas waznisazausineIms
(Trakoonyingcharoen, 2022) uaﬂmﬂﬁ?um{l,ﬁﬁmiwLmaL%EmhjLﬁw,wiszi’wl,ﬁmamamﬁ’swhﬁy'u ICEN
USuUsennnIMeesiaBngle (Chaem-Ngern et al., 2020) Inefuveslseinalng wui1 1nn3n 60
Wesidud uAuiifivinalwmadeniidulsslovdeglurissedud (<60 fadnsusedlansy) (Land

a

Development Department, 2015) %né’ﬂwmxmuﬁﬁmmqmmmyjaaﬁﬁwﬂ?u ﬂ’l‘ﬂz‘iﬂaﬁwmmimﬁmﬁ
wiivlavesiitldoganudn Insanizlufuifidofusulunsedauaisalunisgaduss
Tnunadeuldtion Womninsedrmnuimainu sgslsfiounsnsgnuadouduaig
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nsuanwvuannfulawilinududUzudmenaueuliivuiu luflvundn Tudamdes drdunu i
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HaKAnan 5,712 Alansusiols fanuseniseinlulasau Wearesa uaslnuwna@euwindu 9-2-18
Alansu N-P-K sials ileuwiiulewndl 9-5-22 Alansu N-P,0s-K.0 sials (Howeler, 2002) 9z4#iu3n
fAufifssfuanugauanysalin nslidelusng 16 Alansu KO dels liissmeilowfisuitiu
AUADINITTN I NLNALT Y dielildnandn 5,712 AlanSusrels fatu s lnuvadeudaduddiie
wanaRfirs Wi Snitalaquussliinsinunsnevausssetelnunaidesluasiug CMR 53-106-
24 uazugsvees 15 mmuwuﬁ‘lmmLﬂ‘ummwawasﬂmm WinnziuaMUdanIsveLNERsng un1s
abnelididu 3 Foinsinwiaesiugll Snfadanatoyasartsnunadenfvanzaudenisugn
uumﬂwaqmammawuﬁﬂumusquﬂumw&mummqmmuymm Fsmsuansiudendsiigniesuas
wanzay Sudufeserdedeyatildannsideluudasiudl el duondnuasnanauunumansugia
a4an (Ratanasriwong et al., 2010) fatiurmiAfeifeiinguszasdiiefnumavoanslidelnunaidon
m'mmammumuuaﬂuammawumawawammamw Aunwutlsostudilndaviaesaneiug
16uA anemfug CMR 53-106-24 wag fWusszens 15 Agnluusuvunmedsiniugauanysali Tu
fuifmintunanys vonani nansAnuilldanansowusiilitunwasnadetlulddumellad
mawdslunsladeunaifenlusanivavafoiusuazanmundeslunmswasiudusmdduiuidu

15



MFATNYATLALDIMNT WS, 3(1): 17-27

aunsaluazisnig

duUAvaRufaUN1INARLY

fudunsnaaesiiliinunsns sunevansdnuys dmindumanss Ugnifuduzmdsluanin
o1dutEY sewinetudl 20 fgungu w.A. 2563 - 23 JuA w.A. 2564 LLﬂaawmaaqﬁnaﬁLuﬁﬁmasagm
16°0'57.40" Uaraesagn 99°40'44.23" %dLﬂuﬂgmauﬁu’l@ (Fine-loamy, mixed, isohyperthermic Typic
Paleustults) naufu Paleustults dfdnsamnandaneninineasei esniideAulunansds
ey fnssrunethesmnig anuaunsalunisduiieh Usinadunieingei uazauannsly
nsuanasuuszquan (CEC) s dwaligapdernutulufunassinormslufudie (Chaem-Ngem
et al., 2020) q’uLﬁ‘uéﬁaéwaﬁuﬁauﬂgﬂﬁisﬁummﬁﬂ 0-20 uay 20-50 wuiluns Wiethludasizs
dutinemenmuaziailvesiu Inednsziidonudiedd Hydrometer Anudunsa—ssvasiiu (A
10%) BunIeing WeaveFaiiduusslovd waglnunafendiduussloviniuiSvos Department of
Agriculture (2001) wua1 Audldnwaziduiusiuldunsie lnedian pH (Fuah 1:1) Wiy 5.0-5.1 a4
oglurrsfimnzansionsissivlnvesiudends Arnsthlnlin (EC 1:5) winfu 0.02-0.03 103
wusiewns eglussduidudntien (Table 1) Usinadunisingeglusedus winfu 0.5 wWesidus 1
Usnaleavesaidulsslovdegluseiun seming 2.0-3.9 fadnsuseilansy Usunalnunadeud
Wuusslovdegluseiuin sewing 24.1-29.0 fadnsusedlansy 9nmsuszdiussiumLgaLALYsa]
‘UEJJﬁuiuﬁyuﬁﬂgﬂﬁuﬁmzwﬁﬁﬁmLLiJaﬁmﬂ Land Development Department (1980) fiuneuugnil
AugaLaNysalin Welinnsansaseuusnihmuaiinseinu ausausafiunslide dmsusi
dynds Wu 16-8-16 Alansu N-P,0s—K:0 fols (Department of Agriculture, 2021)

Table 1 Chemical and physical properties of soil before cassava planting at Kamphaeng Phet

province
Soil depth pH ECY (1:5) OMY (%) Avail. PV Extr. KV Texture
(cm) (1:1) (dS/m) (Walkley and (mg/ke) (mg/ke) (Hydrometer

Black) (Bray I1) (NH4OAc pHT) method)

0-20 5.1 0.03 0.5 3.9 29.0 Sandy loam

20-50 5.0 0.02 0.5 2.0 24.1 Sandy loam

Optimum 5.0-6.5 <0.5 0.65-2.0 >7 >30 Sandy, Loam and

rage? Sandy loam

YEC = Electrical conductivity; OM = Organic matter; Avail. P = Available phosphorus; Extr. K =
Extractable potassium

“source: Department of Agriculture (2021)
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AINAIIATIENAY; 1.5K) wag 3) 32 Alansu KO siols (Jelnunaden 2 winveruugdiniuen
Baseiay; 2K) lneynnssudsladelulasnunasdoreanosanuAiiasisinu Tudnst 16 Alansu N
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Figure 1 Daily rainfall and temperature from automatic weather station at Tambol Wang
Chaphlu, Khanu Woralaksaburi district, Kamphaeng Phet province from January 2020 - March
2021.
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Tnuvaden 15 wirwesiuuzthmuriinziau Tnandaandels wasgean 5,129 Alanfusiels
sesasdumsladelnunadon sns1 32 uay 16 Alansu KO el Winandniiian 1de 4,077 uay
3,603 Alansuaals audidu eg1alsiau anwanisneasauansbiiiulddaiaudn nislide
Tnunadeulusnsfiganiaiinnesitu Wnandaiandels ifadu 13 81 42 wWeddud Waifivui
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SaifiutuiiauduiuSiSwinsunanaasiudsvaa (Adekayode and Adeola, 2009) LuLAIiU
N15@N®1Y83 Wilson and Ovid (1994) $18971U8s N13ABUALDNTIUINVBMaNTRTanvesiudmUsnd
dedudanmiduiumienasiissiusnlnunadousi (a6 fadniusioflaniu) lunyiniznaddude
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NnnamsvaassdsuinmslaleTnunadon sas 24 Alansu KO siels Winanamuilagaiian
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wWuideadudvinnfuir mslddelnunadeon sns1 24 Alandu K0 dels WiadslnaAuiien
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\RE s8wing 0.52-0.56 eehsiidddmeadn Andu 5 8 13 Wesdus (Table 2) Fidiut Fril
LﬁuLﬁ"mam’ﬁaLﬁwﬁuLﬁaﬁnﬁ’Lﬁ{jaqaﬂdﬂﬁﬂLLusﬁ’]m’mﬂ'ﬁmswﬁﬁu PINNANIVIAABILERILATILI
nsladalnumadesludng 1 whmwadiesiziau (16 Alansu KO sels) fivgnludusiuvunse s
dugnddlyinandninan nandnul uasdaiifiuifeanas WanFsuisusumsladeimmadousnseig
7 lussduiigedu Meliileson mslddelnuadenifivssavsnmasdeddludnafvayaumuaudinu
uazdnuaizomzvasiudiudyvds WeliAnUszavsnmgaan mnlddeteaifuluodlineiivsie
maatgdulpuaznsairwananvesiiy vaurinisladsinniiulufioafannuiuivdefivuaziiona
BoreAunndeuld mufafuduunsdaligdugnge



MFATNYATLALDIMNT WS, 3(1): 17-27

Table 2 Yield and Yield components of cassava under different rates of potassium fertilizer in

sandy loam soil at Kamphaeng Phet province

Treatments Fresh stalk  Fresh rhizome Fresh Starch Starch Harvest
weight weight tuber yield content yield index
(kg/rai) (kg/rai) (kg/rai) (%) (kg/rai)

Variety (V)

CMR 53-106-24 2,589+143 565+28 4,133+345 27.30+0.34 1,123+93 0.56+0.02

Rayong 15 2,839+143 602+33 4,407+324  26.36+0.76 1,155+82 0.56+0.01

F-test ns ns ns ns ns ns

CV (%) 14.1 22.9 27.0 8.0 20.0 8.0

Potassium fertilizer (F)

16 kg KoO/rai 2,636+210 537+34 3,603+379°  27.10+0.91 970+105° 0.52+0.02°

24 kg KoO/rai 2,948+112 634+38 5,129+229%  26.03+0.58  1,328+43° 0.59+0.01°

32 kg KO/rai 2,558+185 580+36 4077407 27.36+0.64 1,119+119%  0.56+0.01%

F-test ns ns ** ns * *

CV (%) 17.3 12.8 20.4 7.4 53 8.0

Means + SE within a column followed by the same letter is not significantly different based on
Tukey’ s honest significant difference test at p < 0.05; **, * and ns indicate p < 0.01,p < 0.05

and not significant, respectively

nanauunUNIATEgNIINMsEdelunsnaniudiuznds
\efinnsandsmansuunundsindrelunsnaniudzndsivgnlufusiuvunsie sune
YITANEYS FmTamunanes wudn nsugndudivendatewug CMR 53-106-24 funisldde
Tnunadeuludng 24 Alansu KO els v 1.5 wiwesduugihauaiaseiau nanauwnues
faamevdwindrde WUy 12,371 vinsiols widloiumsladelnumadendusan 32 Alansu K0
fold vitounawdu 2 whvesmuuziauaasesiau WnaneuunuduiEu 9,800 uvdels e
HARBUWNUARAY 5.3 Wasldud (Table 3) Tuvhusafeaiu wudi sudiusndsiugszees 15 funisld
Jelmunadouiisziufintuiudng 24 Alandu KO0 sols u3e 1.5 whvesduuzthmuadiaseiau
Tnanouunufisdu 36.2 Weddud mendwinale WenSsuidleutumslddesnn 16 Alanfu K0
siols viemuATiaseiau MadoradesannislaleTnunadesludmsfifindudu 24 Alandu K0
siold v 1.5 whwoskuugthmuaiesginu shldsalnwadeluiuivinaisluee fieme
sonsiaiapivlauaznsadurandnvesiud Ui wiaosiug Sedmalildnanauunundaindnie
avtulude uidedinsladelushafifistuauiunnafesnsvesiio nduiunsfiufumunisuaali
vt Sevhlinslateludng 32 Alandu KO deld vde 2 wimesiuusinueTinsgiauludy
ﬁmwﬁﬂﬁgﬂamﬁ’uﬂﬁmamuLmuamaa Fofudefinsanfmaasydulauasaniavosiudusnds
nsanfunuIKAnLazANIABoRnT UL aansouusila msladeTnunadeslusam 24
Alan3u KO dlals wie 1.5 wihwesduuzthauAdngiiudusedunisladofifemeuasining
wanzausenaneuumuilisulunsnansudUsndsivgnluAusuune
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Table 3 Economic return of cassava under different rates of potassium fertilizer in sandy loam

soil at Kamphaeng Phet province

Variety Potassium Fertilizer ~ Fresh tuber Income  Economic return Increasing
fertilizer cost yield (THB/rai) over fertilizer (%)
(kg K2O/rai)  (THB/rai) (kg/rai) cost (THB/rai)
16 748 3,687 9,033 12.1 -
CMR 53-106-24 24 911 5,050 12,371 13.6 38.3%
32 1,074 4,000 9,800 9.1 5.3%
16 748 3,857 9,450 12.6 -
Rayong 15 24 911 5,209 12,762 14.0 36.2%
32 1,074 4,154 10,177 9.5 4.6%

Fertilizer price in June 2020: 46-0-0 (9.87 Baht/kg), 18-46-0 (14.87 Baht/kg), 0-0-60 (12.22 Baht/kg)
and yield price: 2.45 Baht/kg. Nitrogen and phosphate fertilizer were applied at 16 kg N/rai and 8 kg
P,Os/rai, respectively.

Source: Office of Agricultural Economics (2020)
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