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ABSTRACT: Seed coating with plant growth regulators is a way to increase seed quality. This study was
conducted with the objective to evaluate cucumber seed quality and seedling growth after seeds coating

Polyvinylpyrrolidone K30 (PVP-K30) 7% (w/v) was used as coating substance mixed with Gibberellic acid (GA3)
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at 1,000 mg/L, 1500 mg/L, 6-Benzylaminopurine (6-BA) 200 mg/L, 250 mg/L and Indole-3-butyric acid (IBA) 200
mg/L, 250 mg/L 5% (w/v). This experiment was conducted at Seed Quality Testing Laboratory, Seed
Processing Plant, Faculty of Agriculture, Khon Kaen University. The results showed coated seeds with all of
plant growth regulators didn’t found a changing of seed quality but seed qualities were proved by
accelerated ageing method showed that the coated seeds with 6-BA 250 mg/L could increase seed
germination and speed of germination about 13% and 14% respectively compared to uncoated seed, when
tested under laboratory condition and 14% and 28% respectively when tested under greenhouse condition.
Furthermore, the coated seeds with 200 mg/L IBA treatment had the best seedling growth compared to
others by increasing shoot length and seedling dry weight were the highest about 15.96% and 37.93%
respectively when compared to uncoated seed.

Keywords: seed technology; indole-3-butyric acid (IBA); 6-Benzylaminopurine (6-BA); gibberellic acid (GA,)
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WR9n31 (Cucumis sativus L) feiluiivdnedandsiidddgyniuasugiavedan eswniinisuilanegi

wnsraneviegUnaan uazn1swusy (Wang et al, 2007) Foilidiviunaaudenistdiuiniuguniniifigwedis
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soiflos windoduveeiuvesiivfiddyiiaauanduiatefiugnlunisunyinn uasauniwkandanis
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HagtuudeiBnmsenssiuaunmudeiudieliiienuen weslinsenfiatiauomniufeisnutisde
Wug (seed soaking) 130N13LA3BUAINIBN (seed priming) AIWAITNTEAUTUAFINT LYY §19DINIT A1TATUANNTT
3LAUlaveeNY (Parera and Cantliffe,1994; Taylor et al,, 1998; Mcdonald, 2000) uf35n13s9nafaiivedninme
lasnsnftusnvsdaiusudimssnssiuauamiilduiu Bewley, 1986) fuifurumnassiFniweluladnisnedeou
wintiug (seed coating) 1lismiuasmuaunisidyivlnvesiiviiaansoiinaunmliniudaiugle Tagsns
wisuaviliansmunun1ssyRulavesfivanunsafaluiuivesudiniugesauuuuiu uagliviliigusnweaudn
WugAsuuuas (Taylor and Harman, 1990) wazyniadeuwdaiiugieansiadeufivisnzauazanunsainwmaunin
Yonuanugnendnsnuinwlild (Jacob et al, 2016) Feulainssenuinderdoumaanusdnalnamiu
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Pufvasmugunsiesydulavesiigludasifivnzauaiusavilimudaiuiiianuen wazanuudussdininude
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PVP-K30 7% + 6-BA 250 3n./a. (T6), dnwugiadeuse PVP-K30 7% + IBA 200 un /a. (T7) uaziudnsiugiiadey

]

a
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3. 9IALBYANIINTIVFDUAMATWINAAN LT
1) Uszifiunissenveaudaiugluaniniesu junis

duidnifusuninngsuitay 50 win (T1-T8) $1um 4 91 wAT19ABUATINENAILTE Between Paper
(BP) Tuginng (germinator) fiAuAuamvATiLuUA&U (25 °C 16 11 30 °C 8 ¥y, WagANUTULTMS 50 %) Usziiiu
N399N51AYNIY Fausifudl 1 ndame auletuil 8 asetuwdaddsnluaiuubae 4 ua. (fauvasmn Anfosso
wazynydl, 2559) Menunailiun1sensin (%) wazanuisilunisensin (@u/u)

ArIaNYoNLERTUS ATaTtusIuaudugouUnA (normal seedling) faustiuil 4 vamng (First count)
mwﬁunﬂi’muﬁﬁuﬁ 8 (final count) kaas1eauNaduAINNIBN (%) (ISTA, 2014) wazarusilunisen (@Fu/fu)
(AOSA, 1983)

2) Yszfiunssenvasudaniugluaninsounnass

duideiuunininsuiay 50 whna (T1-T8) $1uau 4 61 naaeunrweningldfinueadutanniy
LaznadouAMA MU LAnTuSuRINI luTeunaaesiTudsnidunanafinun TWisuas mvredasoulsaFou uazli
finsmuauALTY gl uazuas Uszifiuanuseniuil 4 ndaung asnatuanusenyniuauiieiui 8 Tnensaaii
Fundnilsonund uarmeausaiduausen (%) wagarunialunissen (Fu/w) (STA, 2014)

3) Uszillumsiaseulnssezaunan

Tngdudundrunifieny 8 Suvdamg Sau 10 fu Fanrmendundrannuinusesseseniiuiusinld
wﬁaﬂmaqm‘i,mgm (cotyledon) m’sf\]i’mﬁ”’ﬂuamwﬁaq@ﬁﬁmiLLasamwﬁaumam dW3BN15IANE1ITIN 10
MNUINAUYAIEIINIUTIVTNAUTIYADIEUINAIUTINLAZAIAUVDIAUNG LaTANYITILAUNAT (seedling length) Tn
mnv%nmﬂmmmlﬂwﬁwmaqmaﬂ‘uL§8ﬂ (Baki and Anderson, 1973) 4319 3atanzn1smageuluanin

Y £

WoeUfURNT warn1snTvaeuminuiadiuna dudundiunadiuiy 10 su suludeuiimuanammngil 80 = 2 3
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v Y v

wadea 1unan 72 $alus uddimdnudedundidisniestmaion 3 sunds Inensiageudieluanin
WesfUiRnsuazan msounaaes
4) Amszdeya
AATILRAUANVBUUEANUTURINI191ANNTTUIT (TL-T8) Tnedinsizainanuulsusiu (Analysis of
variance) AMUUNLN1TNAABILUU Completely Randomized Design (CRD) wuasdayaninueen uaznsiensinveuuan
Wug (data = X) Wedaseineadalagld3s Arcsine transformation (y = arcsine \/(X/100)) uaginsiznlseuiisy
AULANGAIWDIARAH83S Duncan’s Multiple Range Test (DMRT) Tnglusunsudnsazy SAS 9.4 (Steel and Torrie,

1984)

nan1sAnYILAzIANT]

1. AN INYBLUAANUSUAIN MR UATBUTINAUEITAIUANNSIRI AU T VBINY
1NNIMTINEDUANNMYBILEATUFLA IR LSRR DU NS TUIB ANy Wenaaeuluanim

o fuRAnns nuin matedeumdniusynnssusiiumldnilianuiilunisensinanas esannsndeudn

ftugiunsiansiifguanidefiduveRuuufinvonudasinds micropyle wag hilum Fsdinavilisdngedui uas

ameldtnas (West et al,,1985) Aatudsdmasionunnuaniugludnuueaingt uwiliidmaseanisensin (Table 1)
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AUANNIBN LAYAULTILTIVOUNAATUT (Table 1) (Hasarnwdasiuguniniyandandnviluuiaiugng
ANTNAIINIBNEN)

dlonsrdoununmuaniudunsnittuanmizaunaasanudn flanuunnsimisadflugndnuas wiwda

v eal =

WugTrhunsindeunnnssuisiuualinvesninusen uaganulunsenifininuaniugilidnisiediov Jsaenndes
flunan1sMAaeees Petch et al. (1991) Aisnenudn nsdouwdniugdrilnaniusie HPMC Tunavilinnusenves
waniunnegevluanimieunaaswnnniinislindeuisiilesnnmsiadeovannsadisliuaniuginnuaunse

TunssenluanmwindeuiifiinuuUsysugaldfninudaiugiilaiinnsadou

Table 1 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after coating

Laboratory condition Greenhouse condition
Treatment” Radicle Speed of  Germination”  (%)¥ Speed of  (%)¥ Germination”  (%)"  Speed of (%)
emergence radicle (%) germination (%) germination
(%) emergence (seedling/ (seedling/
(seedling/ day) day)
day)
T1 92 a 88.41 a 84 a-c 20.32 ab 79 19.56
T2 87 a 80.21 b-d 78 b-d -7 1839 b-d  -10 81 3 19.96 2
T3 86 a 81.30 bc 83 a-d -1 19.20 a-c -6 82 a 20.10 3
T4 87 a 78.10 cd 77 cd -8 18.24 cd -10 78 -1 19.16 -2
T5 91 a 86.58 ab 89 a 6 2121 a 4 84 6 20.55 5
T6 92a 86.25 ab 86 ab 2 21.03 a 3 84 6 20.58 5
T7 78 b 74.35d 75d -11 17.17 d -16 82 4 20.06 3
T8 90 a 85.46 ab 80 b-d -5 18.71b-d -8 82 a4 20.06 3
F-test *x ** ** ** ns ns
CV (%) 5.26 577 6.81 7.21 5.29 5.47

ns: non significantly different, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA; 1000 mg/L), T4 (coated seed with PVP-
K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% + 6-BA 250 mg/L), T7
(coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

¥ Means within a column with different latters are significantly different at P < 0.05 by DMRT

¥ Data are transformed by the arcsine before statistical analysis

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed
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uenniidnuin wiaiusuninniledousiniu 6-BA (T5 uay T6) ilsenwen uazanuidilunisienves
wiiauSifiniu 632 % uay 5% muddy Wewdsuifisusumdaiusilifninadeu (Table 1) iWwifeatuifunis
51897983 Boschi et al. (2014) Auandlsiifiuinnisusiudaiuguiyine (Ginkeo biloba) §e 6-BA 2.5 un./a. @winsa
duadumnusenveuudaiiugly wazn15vi priming wasuguzlomedesaIeiugAIe 6-BA 10 un./a. vlimausen
uazdvinissenvenudeiuguyfomafiatu (Nawaz et al, 2013) Liosann 6-BA violslaladudunumddysons
qaﬂﬁuauuﬁﬂﬁuﬁ:ﬂqﬂﬂszmumi (Nikolic et al., 2006; Riefler et al., 2006) Faudnswauveeuusle (Miransar and
Smith, 2014) n1sifinuszandanlunisuuaead (Miller et al, 1995) n158aenaveslaluaaniia (hypocotyle)
(Miransari and Smith, 2014) n158a819%8951 5IUTIN1TT9IUVRIAABLIWAER (Hopkins and Hiner, 2004) st
onanldinaiadouidaiusinty 6-BA e 2 sefuanadudu fe 200 waw 250 un/a. annsavhliniauves
Buuile warnsutagadifinduanysaiaumdaianissen wavansafmunduiundléd wasdaniudaiugly

N3350

2. aunmvBAaWugumInidiardauiuiuasasugun sy AulnvesiunaInsisengy
nMnaesEldnsaasuaunusresudaiusuninndeiinaisieny Tnensvilhudaiuiinedou
#svanmundeniiliianyan fo gauugiiuzeududinivsgs (McDonald, 1999) Sawidansiaaougnininueasdn
wugluanwiiesUfiRnisnud widafusiiiumaiedeusmfuasnuaunisiesyivlnvesiannele (T3-T8) faanu
wdawssgeninwdaiudilaldindou (T1) uaswiniusideuudlildarsmuaunisiedyiulnvesits (T2) (Table 2)
Tagiiunadaiauiiieindoumdniugunininiautu 6-8A 250 un./a. (T6) Sevinliudeiusiinnssensingsiian (93%)
uardiausenifindy 13% WowFeuisuiudaiusilaedou (T1) udlifianuuwansmsadffuudatusiindon
$aufU 6-BA 200 1n./a. (T5) (Table 2) Bnitadsfinunltinhliadaiugientdifian Ao 19.72 fu/tu vidoaunsnsen
53 10% dewFeudisufumdaiusililfiadouusiaslinumiuuansamiseda
Fonsaaouguamvssdniugluanimdounnass lunuenuuansnnaadinsludnuasaiiuseniay
auigalunissen uiagnuinnsseeviliaunmuesdaiugilifinnniadeu (T1) anasunniign WelFeuliisuiu

q q

widnuslunssasaue (T2-T8) (Table 2)
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Table 2 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after accelerate aging

Laboratory condition Greenhouse condition
Treatment”  Radicle Speed of Germination®”  (%)¥ Speed of (%) Germination®”  (%)" Speed of (%)
emergence radicle (%) germination (%) germination
(%) emergence (seedling/day) (seedling/day)
(seedling/day)
T1 89 ab”  59.55d 75 be 17.26 57 14.45
T2 86 b 60.75 cd 74 bc -1 17.20 -0 64 12 15.80 9
T3 87 ab 71.24 a 78 ab a4 18.04 5 73 28 17.95 24
T4 88 ab 69.45 ab 79 ab 5 17.73 3 66 16 16.38 13
T5 90 ab 63.70 b-d 79 ab 5 17.86 3 75 32 18.18 26
T6 93 a 67.79 a-c 85 a 13 19.72 14 75 32 18.50 28
T7 85b 67.29 a-c 77 bc 3 17.51 1 73 28 18.04 25
T8 75 ¢ 63.30 b-d 70 c -7 16.38 -5 75 32 18.28 27
F-test ** * * ns ns ns
CV (%) 5.24 7.74 6.70 7.88 12.86 13.36

ns: non significantly different, *: significantly different at P < 0.05, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA, 1000 mg/L), T4 (coated seed with PVP-
K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% + 6-BA 250 mg/L), T7
(coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

# Means within a column followed by same letter are not significantly different at P < 0.01 by DMRT

¥ Data are transformed by the arcsine before statistical analysis

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed

'
A

Wesnwadaiugilloniunisisengldiianisideununin lnefanssuveseulesiuas dnsinismelaniglu

winugfianas Jsdeualionsinisen wazdnsinmsiasyiulavesiunaianas sudaudniuisenluanimuandoud
F11iaunTu (Delouche and Baskins, 1973) usin1sindouiuaniudae PYP-K30 sauiua1saiuaun1siasyiulnves

'
wa a

il axvhbiudaiugiinisdeununmendu dWeswn PVP-K30 flaaautffianunsanuaunisuanidasunnutiu uas

a ! ! < o v =2 a a a a =
gaungil Jacob et al,, 2016) luseninnssuiunsissogiaiugld suidninavesansauaunMsasyaulnvesiy

q

= ! s 1 =

Pdanasion1sionvosudniug Aluwdeiugiiunisiedeusiuduaisniuaunisasydulavesionnuiia (T3-T8) 39

a

fianuanusen uarauudusiganiudaiugildndou (T1) aenadasiun1ssenuves Gevrek et al. (2012)

fal a

' ' = [ v &Y [ Ly Y o 4 < [ ‘g o VY
NAIIMNITARBULNARNUTVTITINNY GA; 8851 1000 un./a. 10150V IANAANUSHE RTINS0 NLNNTY Lagvinliay

nddAuudansegs wuieadu Anfassa waz yall (2557) 51891071 nMsiadeuludaiuguzidiomeaniy GA; AL
Wiudu 1, 1.5 uay 2% wag IBA 8031 0.1, 0.2 uag 0.3% vibiudniuiiinnuseniindy wazanuanisnaassdanudn
71 Mapdeumdaiugsniu 6-BA A2u 250 un./a. (T6) Suwwildwiisdeiudiinannmrdinisiseensinign nafe

a i & o say 1 & = a % I Yy 1 & o s o9 v & v
llﬂ’]']llﬂ@f‘lgjﬂﬂ’)']LllaC’]WUﬁ‘W‘lllLﬂaaU (T1) 84 32% LLagﬁqmqiﬂLﬂﬁﬁJﬁsqﬂﬂqqﬂLLSUQLL?QGLVILLFILQJaWWUﬁqQUWWIWLNﬁWQBﬂIW

3

v
Y

597 (18.50 Au/w) Bnviadadiwwaliniianuisasenlddninudaiuiiliindoudc 28% uwaldnuuans1amsada

(Table 2)
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3. M3RsyRulnvafiundunin MU AT UNAANUSSWAUAIIAUANM SRS RUTAYE S
NnMsasaeUnsyivlnveannInsEazdundluaniwe Ui iinng wudn waeusunanindnu
NIZUVIUNITAFDUTINAY GA; 1000 Un./a. ey GA; 1500 Un./a. AAUEIITIN ANUEIIRY LAZAIILYIITILUDIAY
négsniudaiugiliindou (T1) waswdaiugiiadeusuiuasmusumsaigidulavesiivlunssaisduq (T5-T8)
(Table 3) Faaanadaaiunisseauvas Tognoni et al. (1967) find1711 GA, ausaduadunisasydulavessin
uziowels waz Qing (2006) WU NISIAFOULIAATUTUAININIEY GA; 193 Na/a. @nsadaasunIsasyiulnues
Aunanld wwdeiu 351050l way Yl (2560) 51891031 N3iAGULAARLGUAININTINAY GA, 4% vilisundnd
munIInnAaTusiliindeusiutusesluy uasudniusindousuiusesluueindu esan GA, duaviili
wadveneiliegsings Juhlinnsdafuessn wavddulullegasimss (Weaver, 1972) uazainnisdunavesy

NAARINUI LWAARUETHIUNNSIAERUTINAY GA, AundvslivuinvesdduiiAeud1adn waze1IndiundInuén

sl = ¢

WugiunTAdsuTmAuaImuauMseIyRulavesivriadu warnuanimeaesdmudnin msedouidniug
320U IBA 200 1n/a. (T7) waz 6-BA 250 un./a. (T6) vhlvdundiinisasiviniinsesamnaugiiu waiiilesain
PONTULHANDNITLUINILALVYIBVUINTDNTAE (AuYLY, 2544) way 6-BA Tnavielilulanaraduvosaadliudiuig o
yauity 19U 816U warsIn innsules (@ad, 2541) Seildiatinsasydulaiinay uidleinnsannsindouwdn
fugsaniu 6-BA 200 1n./a. (T5) uae 1BA 250 un./a. (T8) wuhauewuanasionaaeuluannviesufifing sl
onduwailesmnmuduiuresasauaunsisyiulavesiivdinanlivnzausonisadydulavesiundneld
anwipafting egslsimuidefnnsanmsavaudvinuiwesiundndunui wdnriugikumsiadeusniy 6-
BA ua IBA nnszfuaadutu sundrimsazamimdnuisiinnindundfildnnuiaiuiiindouniu GA, (Table
3)
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Table 3 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after coating

Laboratory condition Greenhouse condition
Treatment”  Shoot (%) Root (%) Seedling (%) Seedling Shoot (%) Seedling
length length length dry length dry
(cm) (cm) (cm) weight (g) (cm) weight (g)
T1 5.61c% 7.61 ab 13.22 b 0.16 bc 15.96 bc 0.44 c
T2 6.39b 13.90 7.14 bc -6.18 13.54 b 242 0.17 ab 14.74 d -7.64 0.43 c
T3 7.60 a 35.47 8.27 a 8.67 15.88 a 20.12 0. 16 bc 15.00 cd -6.02 0.33d
T4 7.26 a 29.41 8.05 ab 5.78 1531 a 15.81 0.15c¢ 17.15 a 7.46 0.50 bc
T5 535c¢c -4.63 6.49 c -14.72 11.84 c -10.44 0.17 ab 16.03 bc 0.44 0.54 ab
T6 6.24 b 11.23 7.28 bc -4.34 1352 b 2.27 0.17 ab 1510 cd  -5.39 0.61a
T7 6.30 b 12.30 7.80 ab 2.50 14.10 b 6.66 0.17 ab 16.78 ab 5.14 0.53 ab
T8 555 ¢ -1.07 6.43 c -15.51 11.99 ¢ -9.30 0.18 a 1564 cd  -2.01 045 c
F-test *% *x *x * *x *x
CV (%) 4.30 8.53 4.64 6.65 4.80 11.27

*: significantly different at P < 0.05, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA; 1000 mg/L), T4 (coated seed
with PVP-K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% +
6-BA 250 mg/L), T7 (coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

% Means within a column followed by same letter are not significantly different at P < 0.01 by DMRT

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed

s 1

Lﬁam’ma%miw%mLauimaqrﬁfuﬂﬁﬂﬁié’mmmﬁmﬁuﬁwmumimaauLLaamaaUIuamwGaumaaawudw

a

Lmamwuﬁmﬂaammﬂmamu GA, finmududu 1500 un./a. (T4) mmsmmmu‘imiuanwmvmmmmwmam (Table

3) ﬂaamﬂaamuwamimaaﬂuamwma‘dgummimwmw ﬂ’]‘iLﬂaE]ULJJaﬂWHSWJEJ GA, (T3 way Td) Juualiuvinlinig

a

LATEYLA UIG]‘UENG]Uﬂﬁ’]@ﬂ’J’]ﬂiiiJ’Jﬁ@U"] (Table 3) mumammmﬂamwamaq GA; wmmsmi“mmsmmmmLaulszm

‘1/13,Jﬂ’J’]llﬁ’Wﬂiyj@]@ﬂ?iﬂ?Uf’]ﬂJﬂ'ﬁLL‘UﬂL‘Uaa ﬂ’mﬁ]szymuimmmmu Tu wazsin (Davies, 2010) i’JllﬂﬁilﬂmﬁllUG]Wﬁﬁll’]ﬁﬂ

s

ANESUNITWULTASVINY N15TR81IV0Id1AY (Sun, 2011; Vera-Sirera et al, 2016) w19l n1sAFoULAANUS

2

JU GA; 1000 1n./a. (T3) fanueiu wasihndnuiasaadloSeuiisuiuadaiuiyaiiadousuiu GAs 1500

un /a. (T4) uazansmuaumsaiaiulavesivlunssudsoug (T1-T2 uag T5-T8) dstuFadululiin GA,1000 un./a.

'3

fignindeufaluiuwdaiuggnuzdrseanlssninnisnaaeuluanimiSeunnass gndvesansfinanfidinegild

o

WiganesenisnszAuliudeiudiasyiulalaamindunisindeusiaudu GA, fissduanuiduduiiainii (GA; 1500 un./
8. uenNT WinuEAINIUNISIAROUTINAY 6-BA waz IBA nnAududy Aundrdinsazandminuislanndinisly
WaaU (T1) kaENISMABUAIY PVP-K30 (T2) FeduwusiuaueITeIRUNEn (Table 3) nanfie wanwuSiiiesenlaii

3

sxflunlturilrdundnasadiuln weeiinsavamimdnuialdunntuny
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a. nasyivTnszezdundrveaunsnavdaedsumdaiusauiuasasuguniseiyiulnvesituilatsseny
MnMsnsaeumsaiiulnszezAundveanINiunsTUIuMIRdouT A UasAUALNSIT AU

Yosiiy wdmeaouaNLdwswoLdaiudieitissogneldanmnisveaeuluiesUfifing wuin wdeiusiii

MsiAdeuseg PVP-K30 (T2) wazmdemiudiindeusiniumsmununsiasyiulavesiivnnnssuds (73-18) farwemn

FNLarANEITINVBRUNAanauiiaIsuiisuiuwaniugnliliedeu wazdlefinnsaniminuivesdundinud

o

wiaugilindou (T1) wheiinrmensudund dfige uisidaiusiiiunisiadouse PYP-K30 (T2) wagudnriugi
\ndeusuiuaseuaunsaiydulavesiivnnnssads (T3-T8) finsasaudwiinusisiiindt (Table 4)
devihnsnsnaeunmaeigdulasserdundnondininsegluaniwieunaass wui wiawuiiindeu
Sfuansmuaunsaiulnvesivnnuia (T3-18) Insdenannmdesniudaiudiliindou (T1) uazuidaiug
fimdaudie PVP-K30 (T2) Fsdwalinisiasaivlnvesdundludnuasanuenidu waznsazaNt LN B

A0ARADITUNANITNAABIUDY WUSY UaYAME (2561) INUIINTLATOUNAANUSIINAU GA,, IAA uaz Ethylene vilvidu

q

o eal

N&11ANE193IN ANEITI azivinuisnnInudatugnlilawdeusiuduaisaiuaunisiasyiule vesiiy

q

'
=

fiidosnmavaaeuluanindounaassinislitanugndsiismomsifiudesnts Suasifivsmedenisaiqivle
yosiiy WanusuRINNTindauTmfvansmuaunsasyRulnvesivetasrausaingnszuIunsIen LaTamNsa
faududundliiFinhiudatusiliedounufuasmugunaaiydulnveiis Swdmalifundianunsoniyiule
§AnddundriAnannismaaevluanimiosu foRns Ssdinnsauaugungd arudu uas uaglianumieilsl

winzausenisiasgAulavesily JuilrdundrimaaeuluaniniSeunaaesiininugeiu (shoot length) waguniin

wa

witsvasRunaLINAINRUNaInedauluanmiiasUiURNS (Table 4)

I

Wudeiiunisvaaeses Anfass way yall (2559) inud nsiedieudaiiuguainisiuduaisaiununis

Wwigiulnvesiivnnnssudsvhliiundrdinmsadgivleifninudaiugililindousiuduaisaivgunisasayivln

YOIl iionT I UNAINSIAGBULAZ N IN1SLTANTLS 91NN1INARBIIENUAMNLANA S TALRLTIdATULAATLSA

LY

AR UTINAY IBA 200 1n./a. (T7) Ieeuandlimdfiuinisiasaivlnvesdundiiudy 15.96% snvaddaasulisunan

1Y N ' o

fhwdnuiaiiududs 37.93% ulizriunisisenauiuds (Table 4) uiliunnaansadfiuwdaiugfivndeusuiu 6-
BA 250 un./a.
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Table 4 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after accelerate aging

Laboratory condition Greenhouse condition
Treatment”  Shoot (%) Root (%) Seedling (%) Seedling Shoot (%) Seedling
length length length dry length dry
(cm) (cm) (cm) weight (cm) weight
Q) ©
T1 5.74 7.29 a¥ 13.03 a 0.14 c 14.29 d 0.29d
T2 5.48 -4.53 6.24 b -14.40 11.72ab  -10.05 0.17 a 14.53 d 1.68 0.30 cd
T3 6.65 15.85 5.11d -29.90 11.76 ab  -9.75 0.17 a 15.62 bc  9.31 0.34 b-d
Ta 4.96 -13.59 487d -33.20 9.83 ¢ -24.56 0.15 bc 1493 cd  4.48 0.30d
5 5.66 -1.39 6.39 b -12.35 1206 ab  -7.44 0.16 a-c 16.18 ab  13.23 0.35 bc
T6 5.77 0.52 6.11b -16.19 11.89 ab  -8.75 0.17 a 16.11 ab 12.74 0.38 ab
T7 4.87 -15.16 597bc -18.11 10.84 bc  -16.81 0.17 a 16.57 a 15.96 0.40 a
T8 5.31 -7.49 5.33 cd -26.89 10.64 bc -18.34 0.17 a 16.11 ab 12.74 0.35 bc
F-test ns o *x o *x *x
CV (%) 17.67 7.55 9.20 5.50 3.53 9.81

ns: non significantly different, *: significantly different at P < 0.05, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA; 1000 mg/L), T4 (coated seed
with PVP-K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% +
6-BA 250 mg/L), T7 (coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

2" Means within a column followed by same letter are not significantly different at P < 0.01 by DMRT

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed

G

1. AAIMTBANAATUTUAINIIMEINITIATBUTINAUAITAIUANNITRS AuTavesiiaynolinlinunis
Wasuulas usislenaaoumiuudusweasdniugieitnisisoigwuin wiatusunanniiiunsiadousauiu GA,,
6-BA uaz 1BA ynseiuanuutuiiuuliuveseusen wareuislumssendiiniudeiusliindou wavwdemiugi
HunTAdeuuAUTIAIINaTsMUANNISLISAuTnesiis Tnswdaiuunanilladeusaudu 6-BA 250 un. /a. ¥illd
Luﬁmﬂ’uﬁ:ﬁmwmaﬂLLasmmﬁﬂumiaamﬁwﬁu 13% way 14% uadu ienaasuluaniniesufifng wae 32%
uaz 28% Wonaaeuluanmieunnas

2. nmanageumuLiusweLEnfusLIN LIRS0y WU wiefusTindeusamiu GA,, 6-BA uaz

sal 1 =

IBA nszavanududy vlinsesayiulsvesundrdninudaiugiilidinisindeu waswdniugiiniunisiedeuunll
ldansauaunisasyiivlavesivilionaaeuluaninizaunnass lnswdaiuguninaniadousaudu IBA 200 un/a. &
nsasaAulnvewundingn lagvilinnuevesiu wasimtnuivasauafeiuTusnign 15.96% uay 37.93%

mudiu WelSeufisuiuwdaiugnldiimsiadou



wiNuAs 49 atudl 1: 105-118 (2564)./doi:10.14456/kaj.2021.9. 116

AUBUAN
YavauRdInNUNamUaTuayuN1TITY (@1 lasamsiautnItewasnuITeiogna nnIsy (W3e.) uag
Veudiu wisa 9ain Aliuatvayunisyiiide vienideldiiownsziuiniug uazveveunnuanainslssy

Uuugsanmudaiug a1wivfials auzinunseans uniinedeveuniu Alinsaduaulusiuaniuiivaz Jag

gunsallunisvihnuneaedlunasadl

]

1989

Anfssa na1sen waz yeyll @3. 2557. navesnisiedeudn ugsauivgesiuufivreguamudaiudusidome. Tu:
Ussraymnadnmadniusfivuienn adeil 11 sewieiud 20 - 23 wouaaw 2557, w Tssuunsus aom
Wieunias Wasive Jaminvays.

Anfssa na1sen uaz Yyl @3. 2559. dvSnavasnisiedouwdamegesluuiirenunnudniug uaznsaigivle
VRIAUNANVDIULLVBINA. LNYATHTEIDUNAN. 34: 143 - 156.

351058) meg3d waz yeyll @3, 2560. naveInsiAdeuswivegesiuuily 4 yladenmuainvsundaiugiaznis
WigAlaveaund AN 1. 79 - 91. Tu: Ussgamednnsdaiusivwiend edsdl 14 aodumelulas
NITBUNEUIIAUNNTANANTE U 3wawmqmuﬁﬂﬁ JMTAYUNS.

Und ANuINY. 2541, @35y, NMATYINYls ANENEANTIUNTSNYAT UNIne1dewdld, Wedlnl.

UNNT 1NN uae fiszer wli. 2561, NsUSUUTIRMN WURRARUEFewWATlA Seed priming. InwRTWITITOL.
15: 17 - 30.

waw du. 2559. maiedeumdniietesiunmsUasiuUaudniiug. 1nunsnszeundn. 34: 157 - 163.

Wus1 A1us, Snswed n1alant waz ygll @3, 2561. wavesnisiadeuludniuduivgesluuiisnenuniniaznis

Wiiulnszezdundveaudaiiugunena. u. 43 - 48. Tu: Uszyainnisinuns adsil 19 AuzinuATMANS

U INYIBYVDULAY, VDULNU.

'
a v a [ o

Taan dufivszen, vigIng duRusze) uaz gas aseATIY. 2536. Msissegwdaiugialeiiedssidueignisiv

¥
IS a s

SNl URSaUTY. INYNESAYRTANERNS @1VNINYIFIERS. 27; 383 - 394,

auyey WAy i, 2544, @35IMenvity. NTURUMINEIREINEATAERS, NTUNNA.

AOSA. 1983. Seed Vigor Testing Handbook on Seed Testing. Association of Official Seed Analysis.

Baki, A., and J. D. Anderson. 1973. Vigor determination in soybean seed by multiple criteria. Crop Science. 13:
630 - 633.

Bewley, J. D. 1986. Membrane changes in seed as related to germination and the perturbations resulting from
deteriorating in storage. Crop Science. 27 - 47.

Boschi, C., M. Palazuelos, and E. Gandolfo. 2014. Effect of immersion in solutions with 6-benzylaminopurine
on the germination and growth of seeds of Ginkgo biloba L. Phyton-International Journal of

Experimental Botany. 83: 341 - 346.


https://cassi.cas.org/publication.jsp?P=eCQtRPJo9AQyz133K_ll3zLPXfcr-WXfj570S4cxFHpsKfBwP5zm4zLPXfcr-WXfimSBIkq8XcUjhmk0WtYxmzLPXfcr-WXfBXHRRUA7gtKaVstghzs3iQ
https://cassi.cas.org/publication.jsp?P=eCQtRPJo9AQyz133K_ll3zLPXfcr-WXfj570S4cxFHpsKfBwP5zm4zLPXfcr-WXfimSBIkq8XcUjhmk0WtYxmzLPXfcr-WXfBXHRRUA7gtKaVstghzs3iQ

KHON KAEN AGRICULTURE JOURNAL 49 (1): 105-118 (2021)./doi:10.14456/kaj.2021.9. 117

Covell, S, R. H. Eillis, E. H. Roberts, and R. J. Summerfield. 1986. The influence of temperature on seed
germination rate in grain legumes: A comparison of chickpea, lentil, soybean and cowpea at constant
temperature. Journal of Experimental Botany. 37: 705 - 715.

Davies, P. J. 2010. Plant Hormones: Biosynthesis, Signal Transduction, Action. 3rd Edition, Springer-Verlag, New
York. Available : http://dx.doi.org/10.1007/978 -1-4020-2686-7, Accessed October 15, 2019.

Delouche, J. C., and C. C. Baskin. 1973. Accelerated aging techniques for predicting the relative storability of
seed lots. Seed Science and Technology. 1: 427 - 452.

Gevrek, M. N., G. D. Atasoy, and A. Yigit. 2012. Growth and yield response of rice (Oryza sativa) to different
seed coating agents. International Journal of Agriculture and Biology. 14: 826 — 830.

Hopkins, W. G., and N. P. A. Huner 2004. Introduction of Plant Physiology. 3rd Edition. John Wiely & Sons, Inc.
USA.

ISTA. 2014. International Rules for Seed Testing. International Seed Testing Association, Brassersdorf,
Switzerland.

Jacob, S. R, M. B. A. Kumar, E. Varghese, and S. N. Sinha. 2016. Hydrophilic polymer film coat as a micro-
container of individual seed facilitates safe storage of tomato seeds. Scientia Horticulturae. 204: 116 -
122.

Kole, C. 2007. Technical Crops. P. 315-316 In: Wang, Y. H., T. Joobeur, R. A. Dean, and J. E. Staub. Cucurbits.

Springer, Berlin.

McDonald, M. B. 1999. Seed deterioration: Physiology, repair and assessment. Seed Science and Technology.
27177 - 237.

McDonald, M. B. 2000. Seed priming. P. 287 - 325. In: M. Black, and Bewley, J .D. (Eds), Seed Technology and
Its Biological Basis. Sheffield Academic Press, Sheffield.

Miller, C., F. Skoog, M. V. Saltza, and M. Strong. 1995. Kinetic, a cell division factor from deoxyribonucleic acid.
Journal of the American Chemical Society. 77: 1392 - 1393,

Miransari, M. and D. L. Smith. 2014. Plant hormones and seed germination. Environmental and Experimental
Botany. 99: 110 - 121.

Nawaz, A., M. Amjad, S. M. Khan, I. Afzal, T. Ahmed, Q. Igbal, and J. Igbal. 2013. Tomato seed invigoration with
cytokinins. Journal of Animal and Plant Sciences. 23: 121 - 128.

Nikolic, R., N. Mitic, R. Miletic, and M. Neskovic. 2006. Effects of cytokinins on in vitro seed germination and
early seedling morphogenesis in Lotus corniculatus L. Journal of Plant Growth Regulation. 25: 187 -
194.

Parera, C. A, and D. J. Cantliffe. 1994. Presowing seed priming. Available:
https://doi.org/10.1002/9780470650561.ch4, Accessed October 10: 2019.


https://www.researchgate.net/journal/International-Journal-of-Agriculture-and-Biology-1814-9596
https://www.sciencedirect.com/science/journal/03044238
https://pubs.acs.org/jacs
https://www.researchgate.net/journal/Journal-of-Animal-and-Plant-Sciences-1018-7081
https://link.springer.com/journal/344
https://doi.org/10.1002/9780470650561.ch4

wiNuAs 49 atudl 1: 105-118 (2564)./doi:10.14456/kaj.2021.9. 118

Petch, G. M., R. B. Maude, and J. G. White. 1991. Effect of film-coating layering of metalaxyl on the
germination of carrot seeds their emergence and the control of cavity spot. Crop Protection. 10: 117-
120.

Qing, Y. W. 2006. Effects of GA;, 6-BA and 2, 4-D applied in cucumber seed film coating (Abstract). Available:
http://www.dissertationtopic.net/doc/1002130, Accessed October 1: 2019.

Riefler, M., O. Novak, M. Strnad, and T. Schmulling. 2006. Arabidopsis cytokinin receptor mutants reveal
functions in shoot growth, leaf senescence, seed size, germination, root development, and cytokinin
metabolism. The Plant Cell. 18: 40 - 54.

Steel, R. G. D., and J. H. Torrie. 1984. Principles and procedures of statistics, pp. 172 - 177. In Graw, M.C. (Ed).
Hill Book Co, Singapore.

Sun, T. P. 2011. The molecular mechanism and evolution of the GA-GIDI-DELLA signaling module in plant.
Current Biology. 21: 338 - 345.

Suo, H. C,, W. Li, K. H. Wang, U. Ashraf, J. H. Liu, J. G. Hu, Z. J. Li, X. L. Zhang, J. Xie, and J. R. Zheng. 2017.
Plant growth regulators in seed coating agent affect seed germination and seedling growth of sweet
corn. Applied Ecology and Environmental Research. 15: 829 - 839.

Taylor, A. G., and G. E. Harman. 1990. Concepts and technologies of selected seed treatments. Annual Review
of Phytopathology. 28: 321 - 339.

Taylor, A. G., P. S. Allen, M. A. Bennett, K. J. Bradford, J. S. Burris, and M. K. Misra. 1998. Seed enhancements.

Seed Science Research. 8: 245 - 256.
Tognoni, F., A. H. Halevy, and S. H. Wittwer. 1967. Growth of bean and tomato plants as affected by root
absorbed growth substances and atmospheric carbon dioxide. Planta 72: 43 - 52.
Weaver, R. J. 1972. Plant Growth Substances in Agriculture. W. H. Freemand, California.
West, S. H., S. K. Loftin, M. Wahl, C. D. Batich, and C. L. Beatty. 1985. Polymer as moisture barriers to maintain
seed quality. Crop Science. 25: 941 - 944.

Vera-Sirera, F., M. D. Gomez, and M. A. Perez-Amador. 2016. DELLA Proteins, a group of GRAS transcription
regulators that mediate gibberellin signaling. Available:
https://www.sciencedirect.com/science/article/pii/B9780128008546000208?via%3Dihub, Accessed
October 15: 2019.


https://www.cambridge.org/core/journals/seed-science-research
https://cassi.cas.org/publication.jsp?P=eCQtRPJo9AQyz133K_ll3zLPXfcr-WXfj570S4cxFHpsKfBwP5zm4zLPXfcr-WXfimSBIkq8XcUjhmk0WtYxmzLPXfcr-WXfBXHRRUA7gtKaVstghzs3iQ

