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Effects of 6-Benzyladenine with Silver Thiosulfate on Growth Traits and

Flowering Induction in Cassava
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Abstract

Cassava flowering characteristics are important for breeding program in order to operate the
preferred crossing along with the plan. Therefore, this research aims to assess cassava response to
growth and flowering traits when it was induced by spraying 6-benzyladenine (BA) at different
concentrations along with silver thiosulfate (STS). The Randomized Complete Block Design (RCBD) with
four replications was planned by using Huay-bong 80 as a commercial variety that was sprayed with
BA at concentrations of 0, 0.5, 1.0 1.5 and 2.0 mM with 2.0 mM STS concentrations. The data from
growth traits which consisted of the plant height, the 1% branching height, and the 1* branching ratio
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to plant height were recorded after planting for 2-8 months. The data from flowering traits which
consisted of the number of female flowers, the number of male flowers and the number of bunches
per plant were recorded after planting for 5-8 months. The results showed that BA at different
concentrations did not affect the growth traits of Huay-bong 80. There was no statistically significant
difference in all traits of every month studied. For the flowering traits of Huay-bong 80, BA at different
concentrations led to the statistically significant differences (P<0.01) in the number of female flowers,
the number of male flowers and the number of bunches per plant. When the cassava was 7 months
old after planting as well as the number of male flowers and the number of bunches per plant.
Spraying 1.0 millimolar BA in combination with STS resulted in the greatest effect. Although the
concentration of BA resulted in statistically significant difference in the flowering traits of cassava in
some months studied, it did not affect the number of flowers sufficient for using in the cassava
breeding program.

Keywords: plant breeding, plant growth regulators; (PGRs), cytokinin, silver thiosulfate (STS)
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Funszansiofiau Tnsans STS awflgnilududinisviauveseules! 1-aminocyclopropane-1-carboxylic
acid (ACC) synthase ay ACC oxidase dswalyilinn139gannissisaurenennainisesnnan (Ma et al,
2006) ndeyaitsinumnaziiiulsinmsld BA uay TS flomahanltlumsdninisesnaenvesiudUsvas
diensuudgeiugly dafunuidediinguszasd iedssiunisnovauewesiudusndniugieus 80 7



King Mongkut’s Agr. J. 2023 :41(1): 1 -8 9

finodnvaznsaiyiulawarmseennenidioldsunisdniidensaanu BA finnududusig q saufu STS
wapaildonltiudzndsiugineus 80 Tumsnmaesil iesnidusiusmsdiiseauindidneaimlunig
Tonandngdlaeiivinautaaiogeds 27.3 Wedldus warliuandniads 4.9-5.5 ¢u/ls (Vichukit et al, 1999)
Favngdmiulibuguiugnssuddy i lulflulassmsufuusetugiudends

AsN15ANE
1. WAUNIINAADY
vhmeaesfiantuimunsiudsvduissemdlng  dvavhous  enedmugune  daia
UATTIVEN f;l’;dLLGiLaEJuﬁQuwu WA, 2563 D LADUNUANUS W.A. 2564 IUHUNITNAGDIUY Randomized
Completely Block Design (RCBD) $113u 4 & Tngldiudusndaiugmeus 80 gnihnseennanmenis 2n
Wy BA fieandudiusing  Usgnoudie 0, 0.5, 1.0, 1.5 uag 2.0 Gadluans saufvas STS 2.0 fadluans

2. m3Ugnuazn1guasne

wisnfuiidwiulinanadlnenslonsuarlousesiay 1 afs vioutuginsldenussana 2025
WUy nduiifiony 8-12 ifeu anumanlsauazuias MnduthviewiusTiaslivaasanurasedidie
tostusnnmsudatudumds Ygnuuuindimssuudusosiessesign 1 wesdeduluun uas 2 wnsee
wi WunsUgnuuvendetiiny Tddeiedigns 15-15-15 8ns1 50 Alansusels iefleny 30 fumdslgn naen
nsnaaesidntuiio 3 a3 Tnondadl 1 1usenuau afifl 2 uee 3 Waaeidwfuussnuaumueusidu
LazIAMSFNUIIANSIRY 9 MLz

3. AneAanudutuved BA Aan159nuin1599nnanvaslud Uz nas

pRaANINIARDIEAN BA uar STS 4 At Inednnunsiusnilediuduzviieny 75 Sumsdilures
Tufimadiuuinudunasiissliffinges mndulanunn q 2 et wiasmbhevnaesylFsu BA finnu
Wudu 0, 0.5, 1.0, 1.5 waw 2.0 Sadluans sausuans STS 2.0 fiadluans dwsunnududui 0 Sanwfies STS
2.0 fladluand dumnududud 05 fadluand daulasanauideves (Oluwasanya et al., 2021) wazLii
audidutusn 3 sesu Tnedaviundsay 100 fadansdeviinans

4. maiudoya

4.1 dayadnwernia  vdeyaanineiniasenininisnaasdlagoifedeyaainanituinuii
dusvdaissmelng suaisus suneruyune Torfauassieiun dus Weudquieu wa. 2563 fs
Wou nuaius wa. 2564 1dun sumnfiade gamgiiladugean gamgiiladeign Usinauhelusaluusas
Wow uardnuiuiusunnsaisiou

4.2 dayadnwuznsisyidula iudeyadnvaznseiyiulavesiudyvdaiiony 2-8 1Hounds
Ugn Useneuse mnugediy mnugansueniedl 1 uasAdadiunisunniedl 1 sennugedu Muinengns
i

28

AFRAIUNITUANNN 1 HOANMUAINY = ANUEINITUANAST 1/ AU

4.3 dayadnwazn1seanaen inudeyadnuusduiunisesnaentesiuduznadhusoutu 4 fieng
5-8 WipunasUgn Useznausmie Fruiunendiiily S1uiunenday wardnuiutensnsesiy



4 MIATNYATNITLIDUNAT 2566 : 41 (1): 1 -8

5. MFAATIEATaYAN1eEDA

3Lﬂi’]xﬁﬂ’g’mLLiJ‘i“LJ‘i’.JuSZJEN%@Hamﬂﬂ’]iLﬁU“i’JJEJ;JuamiJLLNuﬂ’]‘iVIG]amLLU'U Randomized Completely
Block Design (RCBD) Taeldlusunsy (STAR version 2.0.1., 2014) wWisuileuaruuansisszsninsaiadslng
7% Fisher’s Least Significant Difference (LSD)

Nan1sAnEILazITal

1. dayadnwenne

ﬁﬁawaammﬁtaﬁsﬁwlﬁau Ginaluseiou uas ﬁi’wmui’uﬂumﬁiatﬁau o annUuNRIgY
duendauralsewmalng Fuaiieus mmamuﬁuum JWIAUATIIFELN mummaummﬂu A, 2563 09
WBaUNUATUS WA, 2564 mmammuLaaamaaﬂmmsmaaaaasumw 28-30 peALTALTYH Tusummmau
AugnguLazunIIAL uﬁgmmmaaﬂmqmwmauagw 28 aeALwaLTud Lﬂaumqmauuqmugmaaﬂqnqmw
Fouagd 34 ssmuwaea (Figure 1a) dautBmmhuraluusiosifounaeanisvaaesegssning 0-555
fiadwnsrodiou Sauiuluanegsening 0-23 Tusieiiou (Figure 1b) andeyasziiuldinga 3 Wouanvine
ﬁummi‘wmamﬁﬂ%mmwumﬂﬁ%ﬁﬂﬁagﬂ‘uamwLLé’qﬁmﬁ]dwaﬂismwiamaaanmnmmﬁuéwﬂwé’n

40 ] AVg - e Max eeddee Min 600 == Rainfall e «@ee Day Rainfall
» e ¢
~ 30 TO=- = e B
o ; 5 8
v y £ 400
2 20 £ o
i £ k
g = M
§ 10 g 20 P
a s [
o .
0 0 Y )
Jun Jul Aug Sep Oct Nov Dec Jan Feb Jun Jul Aug Sep Oct Nov Dec Jan Feb
Months Months

Figure 1 Average, minimum, and maximum temperature (a) and rainfall and daily rainfall at the Tapioca

Development Institute, Huay-bong Dankhuntod, Nakorn Ratchasima, from June 2020 to February 2021.
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WinAU 147.19, 148.75 uag 167.50 WuRuns auaisu dmsud 6 Woundaan M3ty BA 1.5 fiadluans
ity STS Funliilinnugeduinniign Savinfu 170 iwufims uazd 8 WWoundsugn nsli BA 0.5 fiad
Tuan $auu STS funliilvinnugedusnniigaiiAiniu 176.67 wufens (Table 1) navaanutudusing
7 1949 BA flonuganadl 1 uazAndnadiunisuaniadl 1 demnugeiuesiudUzudsiugieus 80 fiony 5,
6, 7 uay 8 Leundsgn TagaiusenuRanNgINIsUAnAa 1 wazAndndrumsuania esfudgnds
91y 5 Wouvdagn esnniduidiounsniifimsunnia san1smaaesnuin msdaviu BA fiaududusing

25

20

15

10

Day rainfall



King Mongkut’s Agr. J. 2023 :41(1): 1 -8 9

ity STS laidawalvirnanugefed 1 uagAndndrunsunniai 1 dennugediuvesiudsndmiugieus 80
frnuuanssfumsadinnieuiiang msdgnluanmsssundlaglidmivhoansla o dssalviwuliien
ANEINTUANAsi 1 vesfudUzndanniign WesudUzvdteny 6 uay 7 Wouvdagn fawintu 108.56
uay 118.75 Lwufiuns audisu (Table 2) Tuvagdiandndiunisuania nut Wesudsvdieny 7 Wounda
Uan n1saAnY BA 1.0 fiadluans S STS awa‘[mmammumiLLmrmmrmam llﬂ’]L‘Vﬂﬂ‘U 0.76 (Table 2)
dsuadndiunmaunniaduaiivsvenfaiumis a funnfwesiudendsiuiu 4 Fwanimeansd
Aendestudnuurnasiyivlavesiudwenddumavnaes luvaefimsfinu ves Prangkratok et al.
(2021) AFnwmavesNslFuasAuns uaz BA 9aufu STS deanugs msunnfsuazniseenaonlusiudznds
ADIRAG, ¥781U4 90, nwasAans 50, se8es 9 wag TME3 Wud1 n1slvikasdunssiuiu BA uag STS duwiliy
dmalinnugeiu  wasnswniwosiudsvdafindy  fedoradunseilunmeassilildliuasdiung
sy Fsmaasiulavesiivenadesitadedy q Whundeides Srkanth et al (2011) Wesuneliinns
wiiulmesiivasgnauauiienalniadusudouiedadonglusiuiis 1wy egfty sesliu wastade
Awandeunouen 1wy ANuetas gl Wudu uenndsewimaneasssansenuiuanizuds
Tutsenuifeugainevessvaass  fienaazdwmadensuanioanvesdnuaznisiasydulaluiudiends
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vaaes Ui Wlesiuduzudseny 5 uay 6 Weundsgn Anutudusing 9 ves BA lidswasioniseenaonyn
dnwaiy luvuziidnuagnsoennenislesiudiuzudseny 7 uas 8 WWeundsugn aududiusing 4 ves BA duna
Tanuarnseenaenuanssiuegsfifed Wbmeada (P<0.01) sniu Srunurenddlodletudvznds
919 8 Weundsgn Wesiuduudseny 7 Woundsugn iflesnnsdaviu BA 1.0 Sadluans saudu STS fidea
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Table 1 Plant height from 2-8 months after planting (MAP) of Huay-bong 80 when using difference BA

concentrations.

Treatments (T) Plant height (cm)

2 MAP 3 MAP 4 MAP 5 MAP 6 MAP 7 MAP 8 MAP

0 BA+STS 47.50 98.75 147.19 148.75 152.00 167.50 173.75
0.5 BA + STS 53.50 102.75 142.19 142.75 160.00 155.00 176.67
1.0 BA + STS 47.38 115.50 131.00 130.92 137.25 135.25 146.50
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1.5 BA + STS 47.00 91.25 142.50 144.88 170.00 147.50 156.25
2.0 BA + STS 51.00 101.25 140.50 148.31 156.92 155.00 164.06
F-test ns ns ns ns ns ns ns
CV (%) 11.43 10.94 7.80 8.35 9.31 9.13 9.32

ns not significant.

Table 2 The first branch height (FBH; cm) and the ratio of the first branch to total height (RBTH) from
5-8 months after planting (MAP) of Huay-bong 80 when using difference BA concentrations.
Treatments (T) 5 MAP 6 MAP 7 MAP 8 MAP

FBH RBTH FBH RBTH FBH RBTH FBH RBTH

0 BA +STS 105.50 0.71 10856  0.72 118.75 0.71 107.50 0.62

0.5 BA + STS 100.21 0.71 102.50  0.64 98.75 0.64 96.67 0.55
1.0 BA + STS 99.58 0.77 101.67  0.75 102.50 0.76 104.38 0.72
1.5 BA + STS 108.23 0.75 93.75 0.56 103.02 0.70 107.71 0.69
2.0 BA + STS 110.65 0.74 107.44  0.69 100.00 0.64 107.92 0.66
F-test ns ns ns ns ns ns ns ns

CV (%) 12.84 11.89 11.94 1397 12.02 11.48 13.12 13.06

ns not significant.

°

Tuvausfisudzndseny 8 oundagn msdeviu BA 1.0 fadluans sawdy STS fdwalvifu
dumdsenaondfiarduiutesiosy wnflgauiu dawvindu 7.71 aensdede uax 1.75 vesiefu
MNEIAU DaudIAutNtuYed BA Tauiu STS azdwmalvianvazniseannenvasivdUsnaaunnsineiunia
adluuaeuiidnu urlidsarodwaunenfifieswaiiieldluduneunisusulgaiugiudevds Saannua
N9MARDIELANATINTIELTB (Oluwasanya et al, 2021) fidnwinavasnsld BA $auifu STS deniseon
nonvosiudznds wuin nsld BA $aufu STS dwalihudsndaiivduunensiu aendadly S1uauns
fna  wardswausendiudy andiuldinimesesisaedd BA efiaieatu wisnslitadeillddnin
wnnssfulnglununaaesiliisnsdaniumisly daunisaaewes Oluwasanya et al. (2021) ¥ Petiole
fed Tnansdnuluudaliansildlunstnirudmng xylem aasii 5?5&L‘f]umi@msﬁumimmﬁuﬁimmq
Iummzﬁmﬁmﬂumﬂuﬁaﬁuaajf‘ﬁ’“uﬂwiLﬂoﬁJmJ1ﬂIU%aaﬁuﬁﬂﬂwé’a‘[ummwfaqﬁamu uenINTanuuEN
wugnssuvesiudUzndsiltlununeassfidafianuuansieiu Jensld STS Sweardmaliifinnisvzas
ANSINMAUVRINBNUSINITBEARBN (Ma et al., 2006) @1 Oluwasanya et al. (2021) laasuienalnnisiitau
193 STS 14 STS aglududamsduamesiansiefidu wasiefiduarliannsansedunisvhaumesdungy
TEMPRANILLO1 (TEM 1) l¢t e?iqﬁumjuﬁ%iﬂ&“J’U&“J’qmiﬁﬂmwuaﬁuLuaLiaéuﬁL?‘im%aqﬁ’Uﬂﬁ pONABNYDLIU
d1lzude wazanwanisnaaesinunsld STS susedlidmarednuwuzniseannonvesiudsndaiug
$eUs 80 AiftuannTuiruriu
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Table 3 Numbers of females per bunch (NF), numbers of males per bunch (NM) and numbers of
bunches per plant (NB) at 5, 6, 7, and 9 months after planting (MAP) of Huay-bong when using

difference BA concentrations.

Treatments
M 5 MAP 6 MAP 7 MAP 8 MAP
Femal Femal Femal Femal
e Male NB e Male NB e Male NB e Male NB
0.1 11.68
0 BA+STS 066 5 9 062 270 075 0.00°  000° 000° 130 g 5.00°
0.1
0.5BA +STS 025 15 9 000 000 000 0.00° 000° 000° 000 000° 0.00°
0.0 1.75°

1.0BA+STS  0.00 0.00 0 000 000 000 272* 1350° 150° 037 771® °
0.2

15BA+STS  0.25 15 5 037 287 025 0.02° 000° 000° 000 0.00° 0.00°
0.4

20BA+STS 025 4.83 1 137 662 200 003  000° 000° 000  000° 0.00°

F-test ns ns ns ns ns ns ** *x *x ns ** **
145.0 2139 280.1 354.8 2425 2153
CV (%) 138.12 8 136 210.75 1 3 267.61 447.21 6 260.79 1 3

Mean in the same column with the same letter are not significantly different by least significant difference (LSD) **

Significant at P < 0.01 and ns not significant.

ayUnan1sAne

HANISNIARBINUT BA Tiszduanududusng 4 saufu STS dwalidnvasnsiaSyivinvety
dgndaiugieus 80 lufauunndrstunsadflundnvurveanifouiidnw luvaeiidnuaznis
ponABANUT BA fiszfuaundudiusing o saufu STS dewalviduaunendudle Suaunenday wavduiute
sefy vawudendsiugvous 80 danuuandnafusgrelifoddnymsada (P<0.01) msnsdaviu BA
1.0 fadluans saudu STS deraliimdnvazdsnanuniign Wesudendseny 7 Woundagn wuifentu
nsanlaideniu BA uaz STS fidmalsisnnunensiuazduiudesiodu vesfudusvamiugieus 80 1n
fiqe ooy 8 iioundsugn dawiinarmduduves BA szdawalsidnuuznisoonnenvessiudiuznds
wanssfumaadaluafeudidny uilidwmareusinuaeniiiisswerilelslud unountsuuugeiug
Tudda
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