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Table 1 Plant height, internode length, number of node, leaf width, leaf length, number of leaf and SPAD chlorophyll meter reading (SCMR) of three
tomato varieties with application of paclobutrazol, ethephon and paclobutrazol plus ethephon

Treatments Plant height  Internode length  Number Leaf Leaf Number SCMR
(cm) (cm) of node width length of leaf
(cm) (cm) (leaf)
Varieties (A)
A101, Indeterminate with early maturity (al) 56.18b" 5.07 18.22a 9.83b 15.63a 18.223 49.10 b
B102, Determinate with medium maturity (a2) 41.22¢ 5.37 14.06b 10.14b 13.79b 14.06b 58.18a
C103, Indeterminate with late maturity (a3 61.37a 5.34 20.17a 11.73a 14.823 20.17a 61.54a
Ftest (A *x ns %% %% #x *x *x

Application methods (B)

Untreated control (b1) 62.76b 6.55a 201la  1130ab 16238  2011a  53.18b
Paclobutrazol (P2) 100 ppr at 14 DAS (b2) 43.60c 4.67b 1644ab  970c  14.00b  1644ab  58.98a
Ethephon (EP) 100 ppm at 65 DAS (b3) 66.86a 6.50a 1789  1036bc  14.58b 17892  520%
Ethephon (EP) 100 ppm at 70 DAS (b4), 66.92a 6.21a 20.11a 11.62a 16.14a 20.11a 52.44b
PZ 100 ppm at 14 DAS + EP 100 pprm at 65 DAS (b5) 39.18d 361c 1311b  10.60bc 13926  1311p  618la
PZ 100 ppm at 14 DAS + EP 100 ppm 70 DAS (b6) 38.21d 4.0dbc 1722a  980c  1360b  1722a  59.1da
st @® - * * - * x ”
AxB > * ns ns ns ns ns
CV. (%) 5.21 12.89 24.25 081 002 2425 9.03

“Mean values with different superscripts in each column were significantly different at 0.05 probability level. ns, *, ** = non significant, significantly different at
p<0.05 and p<0.01, respectively.

Table 2 Interaction between varieties and application methods for plant height, internode length, number of internode, leaf width, leaf length,
number of leaf and SPAD chlorophyll meter reading (SCMR) of tomato

Treatments Plant height  Internode length  Number  Leaf Leaf Number  SCMR
(cm) (cm) of node width length of leaf
(cm) (cm) (leaf)

Varieties (A) x Application methods (B)

A101 (al) x Untreated control (b1) 60.88¢" 6.42a< 2067 1070 1520 2067 4430
A101 (a1) x Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 46.76ef 4.85e-g 1567 901 1307 1567 = 257
A101 (al) x Ethephon (EP) 100 ppm at 65 DAS (b3) 69.13b 599b-d 1833 977 1300 1833 4467
A101 (al) x Ethephon (EP) 100 ppm at 70 DAS (bd), 71.302b 5.76c-e 2100 1026 4343 2100 4517
A101 (al) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (b5) ~ 46-29¢f 3.60hi 1167 99 163 1167 PV
A101 (al) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 DAS (b6) az.71f 3.80g- 2200 %21 1323 2200 5273
B102 (a2) x Untreated control (b1) 55.35d 7.19 1933 1140 1787 1933 5860
B102 (a2) x Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 28.79g 3.98¢i 1267 1020 1567 1267 6100
B102 (a2) x Ethephon (EP) 100 ppm at 65 DAS (b3) 57.25cd 7.11ab 1567 1027 1558 1567 o313
B102 (a2) x Ethephon (EP) 100 ppm at 70 DAS (b4), 56.75cd 7172 1767 1105  17.41 1767 5500
B102 (a2) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (b5) 24.67g 311 933 977 1472 9.33 59.20
B102 (a2) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 DAS (b6) 24.50¢ 3.66hi 9.67 813 1253 9.67 61.57
€103 (a3) x Untreated control (b1) 72.06ab 6.03b-d 2033 1181 1563 2033 9663
C103 (a3) Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 55.25d 517d-f 2100 990 1328 2100 6337
€103 (a3) x Ethephon (EP) 100 ppm at 65 DAS (b3) 74.21a 6.38a-c 1767 1105 1317 1767 o787
€103 (a3) x Ethephon (EP) 100 ppm at 70 DAS (b4), 72.70ab 5.69c-e 2167 1355 1737 2167 Ol
C103 (a3) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (b5) 46.58ef 4.11f 1833 1207 1440 1833  (LO7
€103 (a3) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 DAS (b6) 4r.4ze 4.65e-h 2200 1201 4503 2200 @ 6313
F-test (A) x (B) * * ns ns ns ns ns

YMean values with different superscripts in each column were significantly different at 0.05 probability level. ns, *, ** = non significant, significantly different at

p<0.05 and p<0.01, respectively.
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Table 3 First flowering date, harvesting date, number of fruit per plant, yield per plant, total soluble solid, seed weight and 1,000 seed weight of

three tomato varieties with application of paclobutrazol, ethephon and paclobutrazol plus ethephon

Treatments First Harvesting Number of Yield per Total Seed 1,000
flowering date fruit per plant soluble weight seed
date (days) plant (g/plant) solid (g/plant) weight
(days) (fruits/plant) (°brix) (9)
Varieties (A)
A101, Indeterminate with early maturity (al) 38.33b" 81.83b 11.94a 363.11 6.16a 0.97b 2.78¢
B102, Determinate with medium maturity (a2) 38.67b 80.28¢ 10.50b 328.89 4.68b 0.94b 3.24b
C103, Indeterminate with late maturity (a3 39.3%a 84.8%9a 8.44c 362.67 5.96a 1.69a 3.89a
Ftest (&) *x *x ns *x *x *x
Application methods (B)
Untreated control (b1) 39.11b 86.56a 13.22a 432.22a 5.90ab 1.00bc 3.53ab
Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 39.78a 83.44b 9.56bcd 38244ab  5.42bc 1.44a 3.86a
Ethephon (EP) 100 ppm at 65 DAS (b3) 39.44ab 81.00c 10.56b 332.89bc 597a 1.24ab 2.90c
Ethephon (EP) 100 pprn at 70 DAS (bd), 38.89b 80.89¢ 10.22bc 326.56bc 5.94a 0.93¢ 3.22bc
PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (b5) 37.67c 80.67c 9.00d 321.67c 5.40bc 1.43a 3.11bc
PZ 100 ppm at 14 DAS + EP 100 ppr 70 DAS (b6) 37.89¢ 81.44c 9.22cd 313.56¢ 4.98c 1.14bc 3.21bc
Ftest (B) % *x *x *x *x *
A % B ** * ns ns * *
CV. (%) 151 1083 17.40 968 2321 9.07

“Mean values with different superscripts in each column were significantly different at 0.05 probability level. ns

p<0.05 and p<0.01, respectively.
snmsinwiluediuanddiiiuinnisldasnlaadom
slwaiieset1afen nsonsldarsnilaadinstleasiudvans
inoulrdINanenIsRs AUl U oLWe Yl
Augeestunsiamaanas AuedoUdesvearudua
AUNIe Anueluruinanas Suaulu wardnuiuteuass
vewzdomeantosas uszvharudualuiusnntu luvaei
nsldansiefineuiigseg1aufediiniugeiu uasdnuiuteUdes
Tnddssiuduisnsauanldldans wasliaranududluly
wanesluanisnismuay (all¥ans) adoradewnanasmw
Tradmsilgaaslududimsdansizisesluuduueisadu Gaay
daaannisindaveadilvudesdy duisas lumundu ues
1UL‘?JEJ’JL‘?JJJJ%U (Sangudom, 2016; Silva et al., 2020) %ﬂﬂavl,ﬂmi
varuvesansnlaadansleadeuantilunisdudanig
Fups1enduiveisadu (Gibberelling) sludnarenszuiunis
Oxidation 84 Kaurene lail#1Ua suluidyu Kaurenoic acid 7
Juasinanslunsiwdsuduivivesadueiianieg fusiom
dadeislianssen vilvsyiuvesivvesaduluiinliosas
fuarilinisudawaduazmsvenguuiaveawadanas nsduds
MMSUULTAE Lagn1sineveseas (Cumming et al., 2002)
n1stdarswilaatamslealusnsianinududu 100
ppm ﬁaﬂq 14 Yundsnueeauan nslraisnilaadmsilea
Tudnsianuiduty 100 ppm fleny 14 Fundsainveealudn
safunsliasefinoulusmsmnududu 100 ppm ieng 65
Jundsainneenudn wazn1siiaisnilaatmsnlealusns,
AUTNTY 100 ppm ﬁawq 14 JundsanneenluanTIuiunIg
Tansiefiveulusasanududu 100 ppm fleng 70 Fumdaain
neaaudn Tuaviliduiudensnldunnasluainnssuis
muAx (lalldas) (data not shown) usivziinavilviiueennenil

, ¥, ** = non significant, significantly different at

adaa

wnldudWudodisuiuisnsaunulaldans nng nssisia
nsldansnlpadomslea nsléansiefineu wdenssu3sising
THansmlaadmsleasiuivasiefieuiinaviliorgifuiien
vewzidamaduniviaiuierlistuilefioutunssuis
muaulildans egrslsfinunisliarsnilaadonslealudng
ALY 100 ppm ﬁawq 14 Tundsnueeamansiuiunis
Tansiefivleulusnsianuidudu 100 ppm fleng 65 Jumdaain
woaudaiuultuhlduiuisduiian uildunesluan
nsldansieiineulusasinnududu 100 ppm #io1g 65 fu
NAIINNEOALIGR 138 70 JUNSINUYRALLAR 9INATANE
Fldiudn nisldasmilradmsloadioswidades nsldasm
Trad nleasruduansefieuiitnahliognisiuieidu
a4 (Table 3)
uziPemaiiugnlunssuidmuaulildarsilaadmm
Twavoansiefineulvinanangsiian (432.22 nusadu) sesaan
Aanisldarsnilaadanslealusnsinaududy 100 ppm
S 1 ada flong 14 Fundsanueenudn (382.44 n¥usiosiv)
Turauzdinssusnsldansiefiloufissodiaien feng 65 uay
70 Tundwmgonawan (332.89 WAz 326.56 NUADAU AUEIRNU)
wienssAsnidansnlnadmslvasiuiunisliaseiinou i
aosszeiieny 65 uay 70 Jumdsnnveonimdn (321.67 waz
313.56 n3usesu awadiu) Tnandasninnssisauaulald
a1y aglsfmulinvufduiusseminaiuguzidomauazisnis
Tianslaatanslwanazasiofineuludnvuznandn (Table 3)
Tuwuziisnismugy (Wldans) Wswaunasesuund ge
(13.22 wasofy) dudiuiunadosuueInssuisnisldaisnilaa
TmslwauaznisiiasiefineudlialndiAeaniy (9.00-10.56 Ha
sosu) nsldarsnilaalmsnleaiiiesegiufen wsonislians
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wilaatmaleasruiunisldasieineuiinariliaininuminu
voslunauzifemareuiidiodisutunislaldans viennsld
aslefineuissegaiiediiony 65 uie 70 Yundainngen
wén (Table 3) pgslsfmuiivesenufinuiinsldasmilaa
Tmslwalifinavinbirianunnuvessiliameaunnansliain
nsllldasnilaadonsilea (Ramos-Fernandez et al., 2021)
TuraiefinisTdansiefinevlusmsmanududu 750-1,000 ppm &
avilirAuILYeINsdewmeAnIniTIsn1sauay (lldans)
nionsldarsiefineulusnisn 200-500 ppm (Chowdhury et
al., 2020) dwmsudnuazimingn wasiminuiwensifewme
’Luﬂﬁiﬁ%ms’bﬁmiwﬂﬂaﬁamﬂmaLﬁmasmlﬁm n3en3lu
miwﬂﬂammﬂ%ammUmﬂsnmit,awvdau mwma 65 way
70 fuvdnveenwdaiiddinindmdnan washminuiwes
FBnnseuau (alldans) susfhhminanuazdmidnuisunssu
Wnsldarsieiineulusnsimududu 100 ppm ﬁawq 65 Tu
n3on1sitlefinauludnsiAuLdudu 100 ppm ‘17|"mq 70 Ju
nasnueenudn lduanareluainnssuisaiuau (data not
shown) lefiasandaufduiudussvinaneiusuzilematy
lALarSEEELIAINITITAITATUANNITIAS ki ule Wudn &
UfduiusiuludnuazYusennen engiuiie Sruiunadedy
Sruruadasiona wazdnuin 1,000 win (Table 4) Tngianiy
nsmavaussludnvaziueanaen mmﬁ‘uﬁm KAZITUIUNARD
AuvaNzilameaewug AL01 szLUumawuﬁmeaawamm
152 fnsnouaussiitaiou fo Tusenaenidatu engiiuiendu
a1 uazdusasefuanauiloldsuasmlaatonslea vienns
isuasnlaadimaleasiudvansiefiveu Tuvngfianewus
B102 ifuaneiuguuunuiianuiviunan waganewug C103
Huaeitusuuuifesfignundt fnsmevaussiidaauludnume
Furunadedu nanfe T9uiunaseduanadeldSuans
fanan Fasdomaitsauaneus oy iudedisdude
Weutunzdemedildldsuans
Mnnsfnwaziiuldiugdemaiiluiinisnuauili
finsldanswlaatomslvaniomsiefieul inanangaiign u
sflongnsiiuieitininisfinisldarsmladmsleauay
asiefivieu n3eldansisaeuinisautu Siva et al. (2020)
189U NTIENITAINENIENARBNISLT YA ULR LazHanEn
vowzWowme lalilinasiadwiunensevenen vilvienyiueen
ponifatu o1y Tufionaiadu liyivladufiidy wesfi
Wemalditu wazanmsinviiuldinsidaseinouly
wzlawmdldvildinisiasgulnvewzlomeaanas waagyinld
oguiuienduas iesnnasiefineuldisenisgnvesnald
aunsaisamsgnuavilinawdsudlfifuaraiiaueinntu s
Usgleailwazanudrfguesarsiefineulunienisinensiaiinig
Pransiefieu FaduansiifinnuausovanUdesansefidumn
Tuselewiduiiy Tunseduniseennen Tdsenisanunvesald
UnAfivaziinsadefidulussoriinaundaudnadsliagn vivli
Li'qmﬁqﬂsuaqwalaﬁﬁﬁaéﬁyu (Gaweda et al., 2016; Sangudom,
2016) 91n3189MUP84 Silva et al. (2020) Wu31 aswlAatams,
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Twaifuanseuaunsiaiyiulavesiviivzasnisiaiyidvla
Faanvuiavesdeudesdiudduliiduas uazshlorgiiuiien
fvduas waz Tiwari and Singh (2014) WU11 N1IAANUAITNA
laadmslealudng 20 ppm vilianugavesiivanasegied
HadAgy $nnureneniiniy waznisaawuasefiverludnm
100 ppr WlsikausiTomagnisaty

dmsuihmdniudasedu (Table 3) lunssudsnnsld
asnilaadmlealusnsinnududy 100 ppm fieny 14 Fu
WaINVEDALAR LarnTINIsnsldasnilaatamslealudng
AILTNTY 100 ppm ﬁmag 14 Fundsnueenluansuiunis
Toansiedivieuludnsiaudutu 100 ppm ‘17'1'@'1&4 65 TUNAIRIN
neoawdn fiwdnudadesuiniign (144 uay 1.43 n3usie
fiu MINAIRU) Fe9a9UA NsldasieineulusnsiauTNdy
100 ppm 701y 65 Fumdsanrgenwdn uazisnisldasnilea
T lealudnsiaududu 100 ppm ﬁmq 14 Tunasann
weaamanuiuMsidansiefineulusnsimududu 100 ppm
o1y 70 Yundsanueenmda awddu (1.24, wag 1.14 3y
sofu audv) Tnefinssudsnnsldarsnilaadomslea 100
ppm tgsegnisiiony 14 Sundsnueenmdniuualiiuls
whwiin 1,000 wingean (3.86 ndw) uiliuandisluainisng
Ay (lildans)

devmdaiuglunsaseunnusenuazanaudase
wuin waawusvesuziemameiug A101 1uanewusi
Wesidusinissangendnanesiug 8102 uaz C103 1latan
nedeUANLsenTalantuanwiesufURnsuazluannudas
naapsasniuinywaeiudlisseziian 1 Wou uaz 3 Weu
audalunssenvesudeiuguzidemeri 3 aneugidloian
nageuluan niesuuRnislusinnuuansnsiulunieada ue
amnuilunissenveamdaiugisnaniinaseuluanimlsaiou
fanuumnsnafulumsadia Ineftanesiug A101 fanmdalunns
sonfidindnanewug B102 uar C103 afisvey 1 Wouuay 3
o (Table 5)

dawSsuifeuisnsTiarsnlaadnaleauazans
witrleu wuln Wesidudanusenvesudandsainiiusnuill
Wuszeeingn 1 iou veluanmiesufofing (91.22-97.11
Wesidud) wazluanimlsasou (94.89-98.22 wesidus) lafl
Anuuanesiulunsaisznananislidarsnilaadmsleaiiies
ag1ufen nsldansieivieuiissegiauied niansldaisnilaa
dmaleasautunisldasiedinewdodeuiisuiuisnig
munx (lldans) (Table 5) wirdesidudarusenvonuiniiug
wasnnusneliifusseznan 3 weu Sanuuanaraiulumig
afid Inswdaiusuzdemeiugnlunssudsnisldasmlaadom
slwaludnsianutudu 100 ppm fleny 14 Yundarnveen
winsusuisnsansiediveuludnaandudu 100 ppm
91y 70 Yu ndnueenwdabiiUosidudausen (78.44 uaz
89.33 Woesidud luanmiesufudnisuazaninlsausou
AuaIRy) #ndnisnnseruaulaldans (85.56 uay 96.44
Wosidud Tuanmiesufdfinisuazaninlsaiou muasu)
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Turaenssuisaun Mndelivesidusanusenlidunndisiuann
nssuiBmuaulaildans ludiuvesmuudaussvesudniugi
Uszifiuannanuiilunissenvesudaluaniniesdjufnas
wagluanmlsaSeu wuin Fmsldansangg vilvanausalunis
senanauilaFeuifisuivisnsmunulalléans (Table 5) uas
wulJduniusseninaneiudusilemaiuriianazszesiiainis
Tiensmununsesgiulaludnvasanusilunisenvesudn
wtugluaninulamaaes (Table 6) MnAnwdldiuinnsldans
wilpadwslvanazansiefineulidiinavilinun nvesudaiug
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Tusuesidudanusenuandsfudletfusnuiudaiugly
szeza1 1 feu windanniiusnwiudaiugliiduszesim 3
Wou viliauseniazarnslunissenuanansiy el
nsltarsnlaadansleanazarsienineuluaulsuusaiug
uzilanA a1wsagisansruziallunsUTuUTsmuaewug
we-aoitususiliiidulae lawgnsdadoniuglneisugnuils
wiasiedy elilfudagusolulfiidu shlvuseudaiuily
nsguadanIsuazIsaniunulunsinsneae

Table 4 Interaction between varieties and application methods for first flowering date, harvesting date, number of fruit per plant, yield per plant,

total soluble solid, seed weight and 1,000 seed weight of tomato.

Treatments First Harvesting Number of Yield per Total Seed 1,000
flowering date fruit per plant soluble weight seed
date (days) plant (g/plant) solid (g/plant) weight
(days) (fruits/plant) (°Brix) ()
Varieties (A) x Application methods (B)
A101 (al) x Untreated control (b1) 39.00cd” 85.33b 15.00a 436.33 6.43 1.13cde 3.53b-f
A101 (al) x Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 38.00ef 82.00e-g 12.00b 419.67 6.43 0.99def 2.49fg
A101 (al) x Ethephon (EP) 100 ppm at 65 DAS (b3) 39.00cd 82.00e-g 11.67b 333.33 5.90 0.88def 2.27g
A101 (al) x Ethephon (EP) 100 ppm at 70 DAS (b4), 39.00cd 79.67hi 10.33bc 308.67 6.63 0.81def 3.20c-g
A101 (al) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 37.33f 80.67gh 11.00b 330.33 6.17 0.84def 2.84efg
DAS (b5)
A101 (al) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 37.67ef 81.33fg 11.67b 350.33 5.40 1.19bcd 2.35¢
DAS (b6)
B102 (a2) x Untreated control (b1) 39.00cd 85.33b 14.33a 433.67 5.00 1.03def 3.60b-e
B102 (a2) x Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 40.00b 82.67d-f 9.00cd 313.67 4.27 0.73ef 4.80a
B102 (a2) x Ethephon (EP) 100 ppm at 65 DAS (b3) 39.33bc T7.67k 11.00b 316.67 5.17 0.93def 2.71efg
B102 (a2) x Ethephon (EP) 100 ppm at 70 DAS (b4), 38.33de 79.33h+ 11.67b 350.00 5.03 1.24bcd 2.77efg
B102 (a2) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 37.33f 78.00jk 8.33d 270.00 4.43 0.66f 2.52fg
DAS (b5)
B102 (a2) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 38.00ef 78.67i-k 8.67cd 289.33 4.20 1.03def 3.04d-g
DAS (b6)
C103 (a3) x Untreated control (b1) 39.33bc 89.00a 10.33bc 426.67 6.27 2.13a 3.4567b-f
C103 (a3) Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 41.33a 85.67b 7.67d 414.00 5.57 1.08c-f 4.29ab
C103 (a3) x Ethephon (EP) 100 ppm at 65 DAS (b3) 40.00b 83.33c-e 9.00cd 348.67 6.83 1.62b 3.72b-e
C103 (a3) x Ethephon (EP) 100 ppm at 70 DAS (b4), 39.33bc 83.67cd 8.67cd 321.00 6.17 2.27a 3.68b-e
C103 (a3) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 38.33de 83.33c-e 7.67d 364.67 5.60 1.50bc 3.96a-d
DAS (b5)
C103 (a3) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 38.00ef 84.33bc 7.33d 301.00 5.33 1.51bc 4.24abc
DAS (b6)
F-test (A) x (B) ** ** * ns ns * *

YMean values with different superscripts in each column were significantly different at 0.05 probability level. ns

p<0.05 and p<0.01, respectively.

* X%
)

= non significant, significantly different at

Table 5 Germination percentage and germination speed of three tomato varieties with application of paclobutrazol, ethephon and paclobutrazol

plus ethephon under laboratory and greenhouse conditions.

Treatments Germination percentage (%) Germination speed (plants/day)
Laboratory Greenhouse Laboratory Greenhouse
1 3 1 3 1 3 1 3
Varieties (A) month months month months month months month months
A101, Indeterminate with early maturity (al) 97.78a 88.67a 99.33a 98.56a 5.16 3.76 12.69a 13.22a
B102, Determinate with medium maturity (a2) 93.50b 87.06a 94.44b 92.00b 4.99 3.66 10.16¢ 12.12b
C103, Indeterminate with late maturity (a3 90.22b 80.56b 95.89b 91.00b 5.70 3.63 11.23b 11.76b

*%

F-test (A)

X

*% *% X% X%

ns ns
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Table 5 Germination percentage and germination speed of three tomato varieties with application of paclobutrazol, ethephon and paclobutrazol
plus ethephon under laboratory and greenhouse conditions. (cont.)
Treatments Germination percentage (%) Germination speed (plants/day)
Laboratory Greenhouse Laboratory Greenhouse
Application methods (B)
Untreated control (b1) 9422 8556ab 9644  96.44a 6.40a 40da  1178ab  13.02a
Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 91.22 88.78a 96.67 92.00ab 4.92b 3.55¢ 10.27¢ 11.63b
Ethephon (EP) 100 ppm at 65 DAS (b3) 96.00 89.11a 97.56 96.89a 5.14b 358bc  1124bc  12.85a
Ethephon (EP) 100 ppm at 70 DAS (ba), 97.11 81.33bc  98.22 95.78a 6.362 39%b 1293  1285a
PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (b5) 93.11 89.33a 94.89 92.67ab 4.47b 3.81abc 11.21bc 12.40a
PZ 100 ppm at 14 DAS + EP 100 ppm 70 DAS (b6) 91.33 78.44c 9556  89.33b 4.41b 311d  1072bc  1146b
F-test (B) ns *x ns * *x *x *x *x
AxB ns ns ns ns ns * * *
5.17 8.32 4.15 5.63 19.79 11.98 11.10 6.13

CV. (%)

YMean values with different superscripts in each column were significantly different at 0.05 probability level. s, *,

p<0.05 and p<0.01, respectively.

* A%

= non significant, significantly different at

Table 6 Interaction between varieties and application methods for germination percentage and germination speed of tomato under laboratory and

greenhouse conditions.

Treatments Germination percentage (%) Germination speed (plants/day)
Laboratory Greenhouse Laboratory Greenhouse
1 3 1 3 1 3 1 3
month months  month  months  month  months month months
Varieties (A) x Application methods (B)
A101 (a1) x Untreated control (b1) 97.33 88.00 98.67 98.67 6.14 3.92ad 12.32a-d 13.35a
A101 (a1) x Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) 96.67 94.00 99.33 98.67 519 3.96a-d 12.01ad 13.28a
AL01 (al) x Ethephon (EP) 100 ppm at 65 DAS (b3) 99.33 96.00 98.67 98.67 4.61 3.63cf 12.59ab 13.3a
AL01 (a1) x Ethephon (EP) 100 ppm at 70 DAS (bd), 98.67 82.00 100.00 99.33 5.79 3.8b-e 13.57a 13.21a
A101 (@1) x PZ 100 pprn at 14 DAS + EP 100 ppm at 65 DAS (b5) 98.00 92.00 100.00 98.67 4.17 3.8%a-d 13.24a 13.19a
AL01 (a1) x PZ 100 ppr at 14 DAS + EP 100 ppm 70 DAS (b6) 96.67 80.00 99.33 97.33 5.05 3.39d-g 12.41a 1297a
B102 (a2) x Untreated control (b1) 96.00 84.67 94.67 94.67 6.16 4.49ab 11.98a-d 13.14a
B102 (a2) x Paclobutrazol (PZ) 100 ppm at 14 DAS (b2) oL67 9033 94.00 94.00 442 291fg 0% 1044e
B102 (a2) x Ethephon (EP) 100 ppm at 65 DAS (b3) 98.67 96.00 96.00 96.00 572 3.69c-e 10.83b-e 12.81a
B102 (a2) x Ethephon (EP) 100 ppm at 70 DAS (b), 96.00 8133 9733 9067 676  364cf  123dad  1217ad
B102 (a2) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (b5) 90.67 89.33 90.00 88.67 3.65 4.13a-c 9.48e 12.85a
B102 (a2) x PZ 100 ppm at 14 DAS + EP 100 ppm 70 DAS (b6) 88.00 80.67 94.67 88.00 323 3.08e-g 9.31le 11.32b-e
105 (a3) x Untreated control (b1) 89.33 8400 9600  96.00 689  37lce  11.03be  1257ab
€103 (3) Paclobutrazol (P2) 100 ppm at 14 DAS (b2) 8533 8200 9667 8333 514 378e 117%d  1l18ce
€103 (a3) x Ethephon (EP) 100 ppm at 65 DAS (b3) 90.00 7533 9800  96.00 508  302cg  103de 1243a<c
€103 (23) x Ethephon (EP) 100 ppm at 70 DAS (bd), 96.67 8067 9733 9733 6.52 4552 12:88ab 13.17a
€103 (a3) x PZ 100 ppm at 14 DAS + EP 100 ppm at 65 DAS (bS) 90.67 86.67 94.67 90.67 5.6 3.43c-g 1091b-e 11.15de
€103 (33) x PZ 100 pprm at 14 DAS + EP 100 ppr 70 DAS (b6) 89.33 7467 9267 8267 4.96 2863 1045ce 10.09%
F-test (A) x (B) ns ns ns ns ns * * *

“Mean values with different superscripts in each column were significantly different at 0.05 probability level. ns

p<0.05 and p<0.01, respectively

A3UNaN153Y
nsldansnileatmsleaiiiesediniien waznsldans
wilaadansaleasrudunisidarsieineudnavinlvnig
Wigiulranasdawieuiuisnismuay (llldans) wiseliniy
¥ q' & ) o a a | a
Wudluimaundu luvasinisldansieniveuiisseg1uien
dawarilvimsasaivlaliwandsluandsnmsaiuay nsldans

, %, ** = non significant, significantly different at

wilpadmslvafissegrafen nsldansiefiveuiiesesauien
wagnsidarswilaatnsleasiununisldansiefiveuiinualiuy
vl Tusenmeniiaiu weeinavhliengfuieuzidomais
ni138nsmuny wiesduulilinandndiniinislilldans g
nsldansmlaadinsleaiieseg1afien wsenisidaisnilaa
dwslwaswsvasiefinouliongTuiuifvauzidomadilsi
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Breeding of tomatoes takes a long time to obtain new varieties that meet the market need
and the breeding process is costly. Crop management and application of growth
regulators to reduce the crop cycle and speed up the breeding process can reduce time
for tomato breeding and increase the ability for competition in the market. The objective
of this study was to determine the effects of paclobutrazol and ethephon on growth, days
to harvest, fruit yield, and seed quality of tomatoes. A 3x6 factorial experiment was set
up, and the treatment combinations were arranged in a completely randomized design
with three replications. Factor A consisted of three tomato varieties, and factor B had
six methods of growth regulator application. Tomato varieties were significantly
different for growth characters. C103 had the longest days of flowering compared to
A101 and B102. Tomato varieties were not significantly different in fruit yield. C103
had the largest fruits and the longest days to maturity compared to A101 and B102.
A101 had the highest germination percentage after one month of storage compared to
B102 and C103. The application of paclobutrazol alone and the application of
paclobutrazol in combination with ethephon resulted in a reduction in growth
parameters. Plant height, number of nodes, length of internodes, leaf width, leaf length,
and leaf number were reduced, whereas SCMR was increased compared to untreated
control. Applications of ethephon alone at 65 and 70 days after sowing were not
significantly different from untreated control for growth parameters. Application of
paclobutrazol alone, application of ethephon alone, and application of paclobutrazol in
combination with ethephon had a tendency to reduce days to powering and days to
maturity compared to untreated control, but they had low fruit yield. Application of
paclobutrazol at 14 days after sowing in combination with ethephon at 65 days after
sowing had the shortest days to flowering and days to maturity. Treatment combinations
were not significantly different for germination percentage after one-month storage, but
they were significantly different for germination percentage after three-month storage.
Applications of growth regulators as a sole application or in combination tended to
reduce germination speed compared to untreated control. The interactions between
variety and method of growth regulator application were significant for plant height,
length of internodes, days to flowering, days to maturity, number of fruits per plant,
number of seeds per plant, 1,000-seed weight, and field germination percentage.
Paclobutrazol in combination with ethephon can be applied to tomato crops to reduce
crop cycle to obtain early seeds.
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