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Effects of seed coating with mixed plant hormones for seed qualities

enhancement of hybrid cucumber
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ANANATY: ALLLUBLAAY, BENTY, ANTAILANNITATYALTALEINT, ATUNTWINAARLE, UAINN

ABSTRACT: Plant hormones are organic substances that control the process within the cell and
change the physiological processes of seed. The objective of this experiment was to determine seed
quality and development of hybrid cucumber seedsafter coating with mixed plant hormones. The
experiment was conducted at Seed Quality Testing Laboratory, Seed Processing Plant, Faculty of
Agriculture, Khon Kaen University. The treatments consisted of plant hormones: 1) seed without
coating 2) seed coating with polymer 3) seed coating with 4% Gibberellic acid (GA,) 4) seed coating
with 1.5% Indole-3-acetic acid (IAA) 5) seed coating with 0.1% Indole-3-butyric acid (IBA) 6) seed
coating with 0.1% Alpha-naphthalene acetic acid (NAA) 7) seed coating with 4% GA_+ 1.5% IAA
8) seed coating with 4% GA,+0.1% IBA and 9) seed coating with 4% GA_+0.1% NAA . The plant
hormone solutions were used 100 ml. per 1 kg seeds weight. The results showed that the coated seed
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with mixed plant hormones had more seedling growth than coated seed with single plant hormone
and significantly with uncoated seed, tested under laboratory conditions. The coated seeds with
mixed plant hormone 4% GA,+0.1% IBA, had higher germination and speed of germination than
that with single plant hormone significantly with uncoated seed tested under greenhouse condition.
In conclusion, the coated cucumber seeds with mixed plant hormones showed higher germination
and seedling growth than the coated seed with the single plant hormone.

Keywords: gibberellins, auxin, plant growth regulator, seed quality, cacumber

uni

wannug Ae TadadrAnylussuunismng
UgniiruasfaiuqaiEuiurespamiunmis
279113 IRILAIN2N (Cucumis sativus L.) i
ailomiief WinapeLumurinsmansaewiinegs uas
nsudnuEaiufitanisdenanlugnaivnssu

WARNUE ARRUTUAININSRaE lUNgNINARTUE

Aryarge ARUTHIUNNIAIeaNgaD 64 i
Aniuaarn 291.49 AL (ANIANNITANNAR
Wi, 2560) aelWlafinN AAAIUNITUNITLARLLAR
Wugunananlunienisdnfiasfliguninany
mmgwmfiimw\mﬂLmzmmﬁummmmﬁm
Wug usnsuamnaniugunnandenlszay
oynitdndayie Lu@mwuﬁumm\mﬂmmmm
mmmmmwmmmm uaziAndnngiden
Arun i Suilasnannnszuaun AR 1ean
nazLILMIMAINILIRE paanauilymann
ML ST livsnzas v linwmans
wieudEmlnanuaenanlEuanssnufus
NITLIUNIANITHUNAT
faqiiudnisAnsfaafunisenszsy
AINWIRARWLS wazilszaunudnaudlui
vaneia wilvlAanef lFFuAudanAenisen

FLAUINAANUTHIUTENITLARDUINAANUT

(seed coating) Imm@mmmim@@mu@mwuﬁ
An mmmmwwmmﬂﬂqwﬁmummmLﬂumm?
sanuaznaasyFLTnvasivaliRa llduwsanug
FnesmsdanTiasiniaue nenannzatinaeanlin
et (‘i_m_m 2558; Defang etal., 2010; Mehrabi and
Chaichi, 2011) mmmnaaﬂuumLﬂumifa'aﬂqwﬁ

?{muwmmuammxmm?umm?m;@u‘llmm
WauN132098 18 ansetiede daaisedmna
ATNAN N1TIANIIN LAZNNIEALNIIBITINUAL
andiuialé (Qing, 2006) uazludouaninianszs
unseanaedman Insuuziin ildseuulungu
RANTU %qﬁmmmﬁﬂﬁmLﬁ@mim:ﬁuﬂ’mﬂ?m
Fuln wasimnnsse i wensilnafiesunis
IR3TYIBNANFUUATIN 1MW Indole-3-butyric acid
(IBA) LﬂumﬁuuﬁﬁuwmmlumamuQumi
Wannaesduseusesiva Tnaf IBA azdae e
seni3adunazduseuardimuinisliisg
(Scarbrough and Thompson 2004) 491
Gibberellins Wumﬂmm‘lumqmimm GA,
mmaﬂivmmmﬂmm‘aqummmqmmmuwmm@
LW@LWMN@N@M@@W% (Kumlay and Eryigit, 2011)
u@ﬂmn‘i‘fjﬂ“\immmmuammm‘?‘mﬁuimmqﬁm
NNTILNLIUIALAZNNTHARITRILTAN LAY
nazuuNssanTeANan 1S Tnensefunisinau
gaaeulnsd d-amylase lunszuaunnseeadany
LLﬂqiﬁLﬂu{fwmmﬁﬁﬁuLfSNU?I@i%‘Luma?m?ty

'

FLTRBINITUNNEIN LAZERA M NBNTBINAANE
(Appleford and Lenton, 1997; Yamaguchi, 2008)
FAHDIAINIIDRANIIRN A 1B N A AN UF L
(Gubler et al., 2008; Seo et al., 2009) a1n
AMANLRAINA1Y Qing (2006) wuiieaey
WAnUUAININFIE GA 8msn 193 Hadnfu/ans
Fliidauaiusendidumnay
muumquummmqﬂi:mmLw'aﬁﬂm
ATLNINAINIEN uaznIgseyRLInTeman
WUGUANNINQNNANNAINIARELNARWLE SN

#05 T Ut



KHON KAEN AGR. J. 46 (3) : 507-516 (2018).

aa =
ABNITANE

MsLAsENANTIARALINARN UGN LERS T
Wet

iR AmTLSlhndifignmai
#ag (25+1°C) laeld Polyvinylpyrrolidone
(PVP-K90) mynsidisdins 4 wesEuslaenimen dau
Augesluuing 4 alinluarspdeuiudniug Ae
Gibberellic acid (GAS), Indole-3-acetic acid (I1AA),
Indole-3-butyric acid (IBA) az Alpha-naphthalene
acetic acid (NAA)IAEILLNABNNIWHTENATARDL
IurfugesTuuielé 7 gas Ae ansAReL+GA fn
4% (1), ANARBLHIAA 8RT1 1.5% (2), AN9LAREL
+IBA 8731 0.1% (3), d17ARBL+NAA 6791 0.1%
(4), ANTPRRL+ GA, 4% AN IAA 1.5% (7), @3
LmﬁﬂwGAs 4% w3l IBA 0.1% (8) waY &N7LAREL
-#—GA3 4% HNAN NAA 0.1% (9)

mimﬁaumﬁmﬁuﬁ:ummﬁ

° A oA A £ o v a &

TNANTARELIATENTUINYTRN 1 NLAAL
ALURITBUNAANUTULAININFILERTIA9Y 100
Aaaana/wan 1 lanin Inaudsnnmeaasaanily

aal & o oA My A & @
9 N3sxIBAe WARKLET W HnRew (1), InReLAR
WuglnesAainaadiuuie (2), N9AAILLNER
FANML GA,, IAA, IBA, NAA AR 4%, 1.5%, 0.1%,
0.1% (3,4, 5 WAL 6 AMNATFL), NIAABLLNAATIN
i GA, 4% WAs IAA 1.5% (7), GA_ 4% Wain IBA
0.1% (8) uaz GA, 4% N NAA 0.1% (9 Ima‘l,%
mem@@mvumﬁwuu U SKK10 AN
@mmﬁmummmmmmqmm PUAN WA

SKK09 V]QMMQN 35 mmmmmmmmmwuﬁqu

24 ¥ a o o
A4, AUNANLUNA 4 TUNRINIY

509

o

ANNTWYINAUAINTUNAAN LS IBUNNILAREL
(6%)

NN5ATIAEDUAMNINURIULNRARUFUAINS
LARALU
1.A2NIBNTRUNRANUE LUFN NGB
Ufisims
zmu‘umewuﬁumammnmmwavmmﬁ
between paper 4 n | 8z 50 AR anviui a1
Iu@wavwﬂunuﬂmequ 25 S4ANTATEE LAY
1U3eIiUAMNIANATILIN (first count) MAIRINLANE
1545 Lmzﬁm%\mmﬁ’m (final count) naaNE 14
8 §u msaTiuBuNdsenng whathanAun
ANLNBNIBINARATUSG (%) (ISTA, 2013)

2. ANIANLDUNAANUE LURNINITaY
GEN
m’mu‘umewuﬁummmﬂmmLW']VIumm
=R (peat moss) dudannny 4 1 I
a2 50 AR Ium 2 AF9FIRdU uazLsziliuANNeen
VRINZIIAAATILEN (first count) MAANE 4 Fu
LL@xﬁuﬂéz\‘iqmﬁw (final count) MASLNNZ 8 JU 199
TudundTieening uazAnamileidusany
saneweaiuiuiade 3.1

3. m’mL"éﬂumimnmmmgmﬁuﬁ:ﬁgﬂu
AN Tl JURANMTUATRNNIZAUNAREY

AIIADLAINNG ISTA (2013) A9IA1L
SnsTsenEuEunAN N AUaE S LT B
Wz (first count) AunledugaTing (final count) U&n
TNHANIHLNIATRIIIANNIT TN RN A
UANRINANGAT

b4 % a o o
A.14. FUNSILUNG 8 TUNRINY

ANF luNNTean =

4. N19ATIRAFALANNENITINUASAMNE

ATIREBLAUNANMAINNTLRIANNeEN
Fu47 8 nAITINE ViavuA 4 17 &z 10 Fiu ANy
TNNTAANNENIFULATANNENTIN (FIUALNAT)

A4 JunduaTaLen (4 51)

.. Juminaiegaiing (83u)

MaAsIasaLINMINLITaEunan
‘lummwﬁmﬂf]ﬁﬁma‘m‘qqmuﬁyﬁuﬁﬂ Wik
Tneguiaanfiundnany 8 Sunaanny Mlnensssns
az 4 sﬁy’m oz 10 fiu Saiwningn daunsmmagey
Tuanmiseunnaes quandauasiusaiLdangn



510

fianefunin 8 Suvdamnz nlasnaniaas 4 117
Az 10 Hiy %@iﬂuﬁﬂmmmnﬁuﬁwiﬂau%mmﬁ 80
asrnTaEea e 72 $alu Weasuinmue 1
sndauingaese st maTion 3 Auv

N5AATIENTRYA
AAsziieyaannIAnENATeINIAREL
WARAFBAMINTNIDINAARLUAINT FNNUELNIG
NAABNLLLIL Completely Randomized Design (CRD)
LLﬂm%@HaLﬂ@ie’ﬁuﬁmﬁmaﬂmmLuﬁmﬁu@:ﬁ@
ARzt laeldis Arcsine transformation
wazuBeifenAindsasnssiamsmaaedasiia
Duncan’s New Multiple Range Test (DMRT) was
nauBeufieueiedtssinnguaenamianms
Lﬁaﬂumﬁmﬁuﬁ:ﬁ%ﬁ%‘ orthogonal contrasts

NANISANEILAZIAT

AMNINANNIBNUAZANNTIIUNITIANUAT
mMaRRaLINARNUELAIN NS LR S T R

NN3AIRABLADNINNAARUF lUan N Tiad
UfiRn1snudInIsARe LNAANUEYNIEN 9N

WAUINEAT 46 (3) : 507-516 (2561).

wlafidusannsen llumnseidlum st AN UWAR
Wug leden widansasenluanniseunnaaes
WU HAMNWANFANaTWlN a0 R Taensssaanig
PARLNAANUEYNAEN13HANNENgINI TS
a o [~3 1 A [l 1 1 o

uheueuiuwanllivaay wildunnsnafuly
nadanuNRasLNAANUE e NN aa TN
(Table 1) WaNanTsIANElLNN9RANLIN
mMapdeLMAnNAUaafinuNTYNNIINTD uay
NN9LARRLLNAARIEIANTARDLILNENBEINILALIIH
pHEYluNaNgeNINNdNEANLE AR LT
2 anmnisasrageuingluan niiesJumntmmy
1 A [~3 o 61 o v v

I MslARsLINAATLGTNTL GA Anandiadiu 4%
WA IAA ANEiNTY 1.5% TAannBalunnseena
~ | e aa A ~ o aal
ngauazuansneilunwatfiden e uning
M5 dauluanInigeumaseInudl nsAdeL
wansunuaafluuNgynnssadsianuialy
ANNBNANINATINAA A ADLBENITALAL LAY
NTLAADLINAA eI AANNED T TN WNT N AINIE)
Tunneananaaaniias waliuanstafudan e
WaudunispdeuNansaniuges iuuiayn
n933133 (Table 1)

Table 1 Germination and speed of germination of coated cucumber seeds with different plant

hormones tested under laboratory and greenhouse conditions

Germination" Speed of germination

Treatments (%) (plants/day)
Laboratory ~ Greenhouse Laboratory Greenhouse

Uncoated seed 93 82° 21.39° 19.38°
Coated seed with polymer 94 88° 22.22° 21.35%
Coated seed with GA, 4 % 96 90° 23.39° 21.52%
Coated seed with IAA 1.5 % 96 91° 23.337 22.67°
Coated seed with IBA 0.1 % 94 91° 22.50%° 22.69°
Coated seed with NAA 0.1 % 99 90° 22.69% 22.00°
Coated seed with GA_4 % mixed IAA 1.5 % 97 93° 22.27%° 23.13°
Coated seed with GA, 4 % mixed IBA 0.1 % 98 92° 22.71% 22.87°
Coated seed with GA3 4 % mixed NAA 0.1 % 95 92° 22.18%° 22.93°
F-test ns > * *
C.V. (%) 3.35 3.11 2.85 3.03

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

Means within a columns with different letters are significantly different (P < 0.05) according to DMRT

1/ Data are transformation by the arcsine before statistical analysis.
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Table 2 Comparison by orthogonal contrast of seed quality of hybrid cucumber seed coated with

difference plant hormones tested under laboratory and greenhouse conditions

Germination Speed of germination
Treatments” (%) (plants/day)
Laboratory Greenhouse Laboratory Greenhouse

1vs2,3,4,56,7,8,9 ns * > *
2vs3,4,56,7,8,9 ns ** ns *
3,4,5,6 vs7,8,9 ns > > *
3vs4vs5vsb ns * * o
7vs8vs9 ns * * o
3vs7,8,9 ns * * *

ns, *** = ns: non significantly,

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

Means within a columns with different letters are significantly different (p < 0.05) according to Orthogonal contrasts
1: Uncoated seed, 2: Coated seed with polymer, 3: Coated seed with GA3 4%, 4: Coated seed with IAA 1.5%, 5: Coated seed
with IBA 0.1%, 6: Coated seed with NAA 0.1%, 7: Coated seed with GA3 4% mixed IAA 1.5%, 8: Coated seed with GA3 4%

mixed IBA 0.1%,9:Coated seed with GA3 4% mixed NAAO0.1%
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Table 3 Seedling growths of coated cucumber seeds with different plant hormones tested under

laboratory and greenhouse conditions

Laboratory condition

Greenhouse condition

Treatments Root length  Shoot length Seedling Shoot length Shoot dry
(cm) (cm) dry weight (g) (cm) weight (g)
Uncoated seed 7.2° 8.9° 0.180% 7.0° 0.390°
Coated seed with polymer 7.9% 9.2 0.170* 7.2° 0.420°
Coated seed with GA, 4 % 7.5° 10.1"° 0.187° 7.2° 0.467°%
Coated seed with IAA 1.5 % 8.7% 9.0° 0.187° 7.1° 0.440°
Coated seed with IBA 0.1 % 9.3° 9.8™ 0.177% 7.8° 0.427°
Coated seed with NAA 0.1 % 6.9° 9.5° 0.190° 7.3° 0.433°
Coated seed with GA, 4 % mixed IAA 1.5 % 10.5° 10.9% 0.183 % 10.2° 0.420°
Coated seed with GA_ 4 % mixed IBA 0.1 % 12.8° 10.9% 0.183%* 9.6° 0.427°
Coated seed with GA 4 % mixed NAA 0.1 % 10.6° 11.5° 0177° 10.9° 0.467°
Fotost o o . o o
CV. (%) 6.83 6.26 4.93 7.14 12.63

*** = * significantly different at P<0.05, **: significantly different at P<0.01, respectively.

Means within a columns with different letters are significantly different (P< 0.05) according to DMRT
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Table 4 Comparison by orthogonal contrast of seedling quality of hybrid cucumber seed coated

with difference plant hormones tested under laboratory and greenhouse conditions

Laboratory condition

Greenhouse condition

Treatments" Root length  Shoot length Seedling Shoot length Shoot dry
(cm) (cm) dry weight (g) (cm) weight (g)
1vs2,3,4,56,7,8,9 > ns ns > >
2vs 3,4,5,6,7,8,9 o * ns o ns
3,4,5,6vs7,8,9 * ns ns ns *
3vs4vs5vs 6 ns ns ns ns o
7 vs 8vs 9 ns ns ns ns *
3vs 7,8,9 ns ns ns ns *

ns, *,** = ns: non significantly, *: significantly different at P<0.05, **: significantly different at P<0.01,respectively.
"1: Uncoated seed, 2: Coated seed with polymer, 3: Coated seed with GA3 4%, 4: Coated seed with IAA 1.5%, 5: Coated seed with IBA
0.1%, 6: Coated seed with NAA 0.1%, 7: Coated seed with GA3 4% mixed IAA 1.5%, 8: Coated seed with GA3 4% mixed IBA 0.1%,9:Coated

seed with GA3 4% mixed NAAO.1%
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29958 UNAT1LE (Zhao, 2010) WUNIIANHIVDY
lvanchenko et al. (2010) WU g5t IAA Hua
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fanannlifsnaesdundrenaifiniu 12.5 nM
SenBeudleniuundnfililEfaesluy soun
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