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Abstract

This study was performed to investigate the effect of various concentrations of Diniconazole (DC)
on the growth and quality of grafted tomato (Solanum lycopersicum) seedlings cultivated during
the summer season. Concentrations of DC were set to 0 (non-treatment), 5, 10 and 20 mg-L", were
treated once 3 days after grafting. Rootstock of the seedlings was shorter in the DC 5 mg-L" and
10 mg-L" treatment compared to the non-treatment, and the scions were significantly shorter in
the DC 20 mg-L" treatment. Seedlings were significantly shorter in the DC 20 mg-L" treatment
compared with the non-treatment. Leaf area was lower for seedlings subjected to all treatments
than for seedlings in non-treatment group, and reduction was dose dependent. In particular, the
DC 20 mg-L" treatment inhibited both leaf and stem growth. The fresh weighs of leaves and stems
of the seedlings treated with DC 5 mg-L" and the fresh weights of roots subjected to all treatments
were significantly greater than those of the non-treatment seedlings. Dry weight per organs of the
seedlings treated with DC 5 mg-L" was significantly greater that of the non-treatment seedlings,
but the dry weight of leaves of seedling treated with DC 20 mg-L" was much less than that of
the non-treatment seedlings. The T/R ratio of the seedlings was lower for all treatments than
for the non-treatment. The relative growth rate of the seedlings was significantly lower in the
DC 20 mg-L" treatment and, the leaf area rate of seedlings was lower in the DC 5 mg-L" and 10
mg-L" treatment than in the non-treatment. Therefore, the optimal concentration of Dinoconazole
used to produce a suitable grafted tomato seedling in the summer season is 10 mg-L" or less.
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N 2

SR AEFHL 1 A P 7 FH] 0] ol vl S8 7t 2910] FItKLee and Kim, 1999). B A4 F 541 A
Ay 27517 o) AR ElolEA 5010 72 AMEL R 91cBac, 1999), EEIORE AL A L8 PASOUSKAL
Shkaurene 151 o] Sl SoER= kaurenee] BJe A4 AL olAIgho 2] A48 APFE SJAA| T, 3t e A] 2
AAHES 0| © 2 o] Thol5l= 7] 0 &7 Ael A 9t Arteca, 1996; Eum et al,, 2011; Luster and Miller, 1993), Eg]o}&A| &=
ok APFOAAEA AL TR 5] L SRR 204 4% 2 sk 280] e o} $ EIIHCho et al, 2011 Kang,
2006; Keever and Foster, 1991), SFA|HF X Zofl= t}elst 2| A-Fo] paclbutrazole, uniconazole, diniconazole 5 E2]o}EA|
150%0] R85 QIekYun et al, 2007), 4], B4, LT, 1 Hxo] T2 O] mAHS WAEl] Sgk A0 2 st
QItHZhang et al., 2003).

Aairol 78 A=< v, 5, EntE, @o] 5ok EgjolEA wofe] A avtof tieh A-50] X885 it v
B ] 409, 1% H AJe] 5240 37F5h AL 50%0] 2157} 4] gl 2102 a4 Sun et al, 2002 Sung e
al., 2004), B} Aol A= 2s e 22| ol i F ool weh A A akE 71Hi e 5 Sl A 0 & Hrel KthBae,
1999). £35|, Eg]olEA| 52F0] g AE2] diniconazole2 ERFE (Yun et al,, 2007), 2.©](Sun et al,, 2010), EH(Kim et al., 1998)
) 37947) 2l Shin et al, 2002) ©] A% S1A), L) Bul-0] ] o} Seong et al, 2003) 5] 7} S A
Sz AHFI, B7PFA s 71E v AR EA o ti-g-0 & Fe 2ho| 1l Qlrk SEAITE S 717 Ak A2 HR(
A71, ) Sl et Hof Ago] x| B2 (Sun et al, 2010; Yun et al, 2007) ARGA] 24 2 2 E/d-& AU 6] HESI
SHgafof oS 241 4 o1 S walo] T A2 118o] el] dhEe] Zolsiof sckShin and Jeong, 2002
Venkatramesh and Croteau, 1989; Zhang et al,, 2003). £3], @44 th&5| 11 Q)= W2 (diniconazole 5%) A= vij5
S} 25k Wgle] SEo] AR BAISIOKCPA, 2014) T2 28] 23 A st BARE St
oh. 1ol Etetal B g0l ol whe B BE FAslot 7 FH] A= ol thEE L Qb= ThE Wive] €]
2912 85 ek plislel Bol AloF e Bt sict

olof| i A= 48 ERFES tVd = M| S1 5 A=A (diniconazole) 212 ‘- Ieofl whe A oA axE 4
Stol AT RO BT 4 e 71 AR E QA St

Az Y Y
3A B2 2y WY

20149 79o]| A 750l Q12154 SO A 9§ ERE eE[FTHojo (Koregon co., Anseong, Korea) 5 H-=
5}o] T ‘Axnto||(Koregon co., Anseong, Korea) of] &5 2 AAFZAA] HlLp2](diniconazole 5%, Dongbangagro co.,
Seoul, Korea) & =8 = 2|2]et 5 | 44 2jo]5 Lol ket et timo] Atk 91af 403 Edflofof| itE3t § 25
28 + 2CR, 5= 90% o130 =2 5jof 3UTE P Alef| Fo oA 5 4ol 2HAg Aol 2 S AT o ¢ ZH0]
2-30f] AL o) et TS 217 1L5Smm A2l FHE o]85to] ol o & st HE & e
27 + 2R, AE e 85% oo 2 2319, O - E-2 ofuky] EntE H-GHiH(EC 1.5mS - em™, pH 6,51 T
A 18] 74 H=steir

Y=o HB=HA 22|

R27A) A== Al (diniconazole @) RS- 71E 0= 2g - 201! (Smg - L), 4g - 20L'(10mg - L) ! 8g- 20 Q0mg - L)
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= AR 53U & X2 iz 37 Edfolo] 18] RS St

529 95 A % 4] 49 UA0 AR S ROl A 1) P9 Bsld e 2

=
2] 2797)(LI-COR, Lincoln, Nebraska, USA)Z S50, 71252 7o°c A TS AR S
ES AIFERCRIT AUALARIS ZAH ]S 5 EUEH 5 Tsl 1 @724 BAZIERDA, 2012)0] thet

EAA2]=SPSS 2 Tl (Version 19.0, SPSS Inc., Chicago, USA )2 ©]-85}0] 95% A1 =)0 4] Duncan 2] t}=H$] A4

Z)(Duncan’s multiple range test)S ©]- 85}t

[T}
K

t
WYZHA H2| SE0| G2 E0LE Y20| WYY

Diniconazole §§TH AL ‘g-Ieof wheh 2047 At Ente o) A 5/ AR BaKTable 1), T2 7412 H0] H]5f Smg - L
2 10mg - LA 27504 frefsbA At ae 20mg L' Aol ARt 5 43P7ﬂ 9N, oli=Han et al.2002)0] 115
HEHE 02 Stdiniconazole A2 A] = W 4= 5= AR A7} =] 91 At Aot -FAksI) 22 T4

of vl Smg - L™ % 10mg - L' A=} F-Eo =54 ]14 FrofRt Aol & UrEHHXl 22k O1t20mg - L Aol A= 43}
Al ot 5t A 8RS eIt Ho] A2 54 2] 4t tiH] diniconazole A 2] Eo| A FrofotA ol st =2
55 o] oA 817} Z1=H] © = Sun et al 2010)2] diniconazoleol| F2F A = U EVFE B 5 1 48] 57t =S

Fzlo] 2irk= At YAI5I3ITt Diniconazole 212 §- 2752 20mg - LA 2| 7ol 15 5 1294] ZARH tf
£ A=l Hlsl w4 6] 22 el AL, JHAE 2275 T A5 S 1294] ZARE FA ol Hls] 57 AR
78S UEISItHFig. 1). o] 5 112f5HH diniconazole O] Aol k= 2]e] - tjef A=A 7 9 G2 A1 oA
2 YR E o= E7] A% QA 2 LR = 719 2 o= diniconazole =2 #]2] A] 7 T Q1.0 2 o]dfste] &
A BAHE e ] w0 &2 AZFEITHSeong etal,, 2003).

Table 1. Plant height and leaf area of grafted tomato seedlings subjected to different diniconazole concentrations 20 days after grafting in the

summer season
Concentration . Leaf area
»1 Plant height (cm) R
(mg-L") (cm’/plant)
Rootstock Scion Total
non-treatment 294 27.1a 300a 191.1a
5 23b 284a 30.7a 164.1b
10 23b 274a 297a 151.1¢
20 27a 20.8b 235Db 1482¢

“Different letters within columns indicate significant difference based on Duncan’s multiple range test at p < 0.05.
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Fig. 1. Change of plant height and leaf area of grafted tomato seedlings subjected to different diniconazole concentrations 20
days after grafting in the summer season. Vertical bars represent standard error of the mean (n=12).

YY2YA 22| S0 IE E0HE HERo| 7|HE HAIF Y H=S

Diniconazole 4 A13E ‘L of whe} 20 47 Afek EWtE 1O 7|¢hE ABA|l5-S 2SIt Table 2). 9 o] AA| G- A2+
Solx A o] 23 (Table 1ol E+5FaL Smg - L™ B! 10mg - L™ A 2|7l A F-ol5kA] Z105 10mg - LA {2]toflA =
AP L7 E710] S-S 28e] 7 =0 E Al et Smg - L A2l A ThE A 2lEe] HIs -f-2lsHA
ZAck. 5] o] A2 A= Ht A2t oA F-3ioHA| ZIAL w2 Sl AR 2 ol Qi o] whet 1O
T ARG Smg - L B 10mg - LA 2]l A F722]F 20mg - L A2 E o} -f-ofoA] Zict. o]2eh Ao l= Qi) A%
ol 71915 7 0 =2 A7t SRA|RHKim et al.(1998):2 diniconazoleo] Th8- A 2| BF FAME whg6l 512 o) ot 27 |
O] Bie) AAE-& 2V F- AL} BEo] A AAIRE A 2] HO| AVRE A Atmstale Al FAE AAIEe] AltollA 7
Aol vlsh ZAttal o AxtE B FARIA| ot & AR 5 Ae|rof| whet #ie] Aol glo 11 avprh gebd 4
Ve Ao A=

Table 177}22] ATH= Sun et al.(2009), Yun et al.2007) Y Zhang et al.(2003)2] 917Lof|A] diniconazole *]2]of| whet EntE
7ol 27 9l A o] FAE N Al eert w25 T A Avks SIStk $19-2 719t Sankhla et al.(1985)9] ¢
ofA] Foll paclobutrazole-s A e]st3e m &7] A1TS AAl itk A3t 2613t £35], Eum et al. 2011) o213t
AHE A oA /2 diniconazole 0] A 2jof whE AU AW 0] AYbd AAfle]] ofaf vheh b ZL 2[R A8 oA
ol whaP A o) A Aol Uehdekat skich, E Gomathinayagam etal Q0071 EelolEe] 2] A A7 271
LAy B4-5HE AR} TR H40] 2 2710} chio] S ERT BesRo] 2715 dholekt shict
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Diniconazole @ AL =T of| whe} 20U 7 2jet EnfE Hol 7|3 ABE-S ZALSHITHTable 3), 22] AEES B2
T} Smg - L lzia]:rloﬂ/q ‘:}E A2to] vlah v—4°}7ﬂ 7t 59, 9}7} J =0 20mg - L A2 o =55 0.17g 02
A2 tjH] 34% 420 2 o= Aith. £7]9] a2 Smg - LA 2] ol 7P 2 73kl tE Ae+a2 74

219} SAYH 0120, o] DEFE F710) 21 A0] A9 AToISIE, ol ol 291 5 PEFE Bk
of vl 7 225 I Smg - LA 2ol A frolskA| 7FE FAL 7 =8 5 20mg - L 227l A] A Q1 o7 || A e A
AZ2] AgHTable 2)3} Zro] ola}k Ba] o] ABZo] & ABZ]| 7P 34 GRS ulZct oo e} T/RE-S B 242t

4.10] H]5f| A e} 750l A= 2.3-3.0. 2.2 Yot diniconazole 2] = A FTt ofufe} Qlof| A A4k Azl Hlef= 2ulj=l=
M2 7] Slo] W] BHS ek GFES £ A0 AZT Symons cf al 1990} Aeol opprlzo

paclobutrazol 5 2|2] O}Uq 77110 AEFo] Hakm, FepE HelRa 7P 2 Fal el B st 1’)r
AR Z(Table 2)3}F 71-E-Z(Table 3)2] A3}2 diniconazole 2] T4 2124 ] 4-Estko] Erh= Arle £ &84~ Q).

H|(*}= m]A|A]), ©]= Kitahata et al.2005)} Suh and Chung(1986)©] X 115} diniconazole-> ABA 9] 0]3]-_‘% A &

ofl 713 S A ol SRR SR R 501 710 B 1]

7H2R2 Edo] SHehs S AT o] T fejol whE AAARI 2 5 A AgjakEe] FAf ekl v 2

==
of tg AEAS E RS A o e e A7,

.IN Iz mﬂ' rlr

_1

Table 2. Fresh weight of grafted tomato seedlings subjected to different diniconazole concentrations 20 days after grafting in the summer

Season.
Concer-llttamn Fresh weight (g/plant)
(mg-L%)

Leaf Stem Root Total
non-treatment 381b 6.02a 147 ¢ 1130b
5 406b 643a 377a 1426 a
10 6.35a 442b 339a 14.16 a
20 3.57b 5.55 ab 328D 1240 b

“Different letters within columns indicate significant difference based on Duncan’s multiple range test at p <0.05.

Table 3. Dry weight and T/R ratio of grafted tomato seedlings subjected to different diniconazole concentrations 20 days after grafting in the

summer season.
g;‘fiﬂt;‘“"“ Dry weight (g/plant) R e
Leaf Stem Root Total
non-treatment 0.50 & 0.58 ab 026b 1.34b 41a
5 052a 0.68 a 053a 173 a 23¢
10 036b 053b 030b 1.19be 30b
20 0.17¢ 0.55 ab 028b 1.00 ¢ 2.6 bc

“Different letters within columns indicate significant difference based on Duncan’s multiple range test at p < 0.05.

ALY B A 2R S S M (Fie. ), AR TE TR 15 T 2020 th o1& e 23 7]
F ST Ao1S ekl Gopet E5E 12 7 89e 162 FA7H] FHe7 2 10mg- L Hel 7
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2F5Smg - L™ 3 20mg - LA 275 THAfo |5 et 215 2AF Q1 20 27 ofli= Smg - L A 2ol A w27 o] Vel
k. o|2fet A5 EColEA| A AAIE A2 3 ) A2 57t mobdas AV S A L Aok o S
ZZIAZ1tH=Kim and Kwack(1991), Kim and Lee(1997)2] A1-A1}2}, diniconazoleo]] 2JSHAYAF A Ar =52 Eol=
o] 2]&3H= Venkatramesh and Croteau(1989)2] <12 w}e} A 2|51t

c

—e— non-trreatment 207 - non-trreatment
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Fig. 2. Change of fresh and dry weight of grafted tomato seedlings subjected to different diniconazole concentrations 20 days
after grafting in the summer season. Vertical bars represent standard error of the mean (n=12).
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Fig. 3. Change of relative growth rate (RGR) and leaf area rate (LAR) of grafted tomato seedlings subjected to different
diniconazole concentrations 20 days after grafting in the summer season.
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Table 4. Relative growth rate (RGR) and leaf area rate (LAR) of grafted tomato seedlings subjected to different diniconazole concentrations 20
days after grafting in the summer season.

Concentration RGR LAR
(mg L") (gg'd) (cm™g")
non-treatment 0.092 b* 1425a
5 0.109 a 949c¢
10 0.090 b 1270b
20 0.077 ¢ 1482a

“Different letters within columns indicate significant difference based on Duncan’s multiple range test at p <0.05.

H AL AulE Z5k6le] 2 o) EnfE 514 S5 A] S A A7) o= diniconazole 2] &47} okl w2 T
A L5 A v HRSistgln. Jeial el RS Y e vlee woletlE Bt alodet Sl A
O] |t 51291 20mg - L A 2feflAbe 273 ARl Slof FA12] tie] 20% o1 de] w2 A lA| ks el ] th

off %4 & B5olh= Aok o= A2 Am et 2z Th= 2[R Sung et al.(2003)2 & Hl15-2] 7-¢-o]l %= diniconazole
35mg - L™ oge] 5Ie 22| Aotz AU A| et AU A& 22 Aol dotelA = Qlet A7 aAstirtal sholch
2bx] ENHE ] 51 51 A] diniconazole F-8-2 10mg - L' oW 2 5o 51 7|ZFol| wh2 A 2] A7), Z12]| 3 2)2] & B AJehE
Teste] e en 2 3kl 7o) Aglet 7 o 2 AlgEch 18] 1 8177 E A 2] A7) W 55 (Sung et al,, 2003; Yun et
al,, 2007), 2FA|2] @} 2] A]7HHan et al,, 2002) 5]l wh2t o] A7o] gebd 4 Qlth= 71& A7 AvjSo] 9o n g F%F
A =2 Hleliie BS Al =7 E e s et

Ja

o
i

& 9= 5P A] Diniconazole #|2} s Lol 2 ENHE 51 0] 53t BAaol| n|2] = Fke AR | 2l 3
T} Diniconazole #|2] L= 0(7F4]2]), 5,10 31 20mg - L™= 51913, 355 350 19] A= 3it. =2 7412
|l Smg - L 3 10mg - L™ A2}l A A QAT o= 20mg - LA 2]l A frofsiAl Attt ofofl wheh o) 282 7Hd &
&= 20mg - L A 2] 7ol A -FofobA Aottt o] e Faje]to] vls] R A2lTollA Aglet] 2 s 22
TR 7ol 5. 53], 20mg - L A2l oM E A&7 B fefsiA| 2ol o 15]‘21 B4 =7
ARG Al Hlsf Smg - L A=l A, Bie] A2 R A2 iol A FefsiAl 2t Bl 24 71 E52 Smg - L
Aol B olohA ZIAIRE 20mg - L A=l ollMe G HaFol FA=ll vis] 2] A0 T/RES B A2+
oA FARFE LRt A FA =l Hlsl 20mg - L A2 HollA, FHAE2 Smg- L B 10mg - L A2}
oA FrefoAl SRkt wEbA EntE HE10] S| S 1 Al I oAlE E1t et BE AJAtoalat diniconazoleE O
Fufolli= 10mg - L ofs}e] ‘sz 51 ARgsh= Zo] Agte 210 & A7,

i

U:

A0 2T, GHAE WS E EUtE
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