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Effects of Ultraviolet-B and Chemical Growth Inhibitors on
the Overgrowth Retardation and Physiological Responses
in Plug—-grown Fruit-vegetable Transplants
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2 ALFed RFE F2 S8 SENYLE AUET dd SHIRE 9P
% TE FEY T U3, 489 AL VAt ¢ don EHlojuy HFo] &
oe] 7kA] slFel ey ATE & dAFHERE 5 dofstn =4HY] 4
fin o] Ath(Bae, 1999; Choi, 2002). °]&id =& € FAF JAE A &9
%R% MM E e FFAAAZE Asta et ols g olFox Fae A&
7] il 274K AAANTNAY A FARAQJ] FTE v £ UtHGent,
1997). 4Rty oz 73k UV-Be A& A& Fig FAT I €22 Asid
g AFE AHA JALGe=ZN e SHA EF WA zARHe] a7t dE
Aoz ¢HA ArHBertram™ Lercari, 1996; Giannini %, 1996), £3F E3|10 SEE F=2
A A7E 7Hed FEl AN o]FoA =, fFEl&4d2 UV-B(280-320 nm)e} F3&o]
ooz o7loA 71§ BE =X S S o =x]9 gL A o3 od vrt
At 2EHQLAE BE 4 A Gamer®t Thomas, 1996).

2 dFe @A Bt F2 ol&dt Av AFGAA MWy AFFLA UV-B

ZEHHY =HA g} old mE A ¥hgE v - HESTH

As 2T

APFRELE F2 FARY (HAEZIF, FEFTH), EE(AY, ¥¥FTH), 1F
=

(5%, FF3FR) T 3AEE AHE3AT FAE 30+1To] Fedolr] voll A 24~36A13t
HolrA AT FHE7IE FHSFRANM F2 AHEeE 72T plug tray S, FEE
A
[e]

Hlole A% No. (E%ZEH)E 7tz o) &3ttt
FPogE UV-B(280~320nm) & %% Z(G8TSE, Sankyo Denki, Japan)& SH

..17_



o Fool el WAy IRBoz ANHAT. HUASE(EPRE)L JLo] §3,
oA AZAA S dAgel, el A §& 2A%] 2AYEA, 4 Kmd'e B

Lol =
flo °¥N {n

o 20W YIZE 08m EO|ANA 9O-E~7J Z93 3tk HEAzlE L0198 ZAg dol F 10
Y, EviES} nFE Wol F I5YRE 2¥F LR 103] N, €€ HF 2000 FH
21:30 74A] Elo]Hol &) AFHoZ HAFHA 3

HAA A A= EgolEA F% diniconazole(3FH; W) H hexaconazole(’+EE; &

AzUE) 2222 Zzt 5711 HaE%E 2 diniconazole 50 2 100 mg L7,
hexaconazole® 500 2 1,000 mg - L' o2 13 dWHAEYY @ 4P ZFAE diniconazole
50 mg - L', hexaconazole 500 mg L8 &7k &% Yehlith AHzA7lE 20]9
AS Ego] 20~25u) AMA(EE 10~13Y), EFtEE EPo] 30~35u) AA(Lo}
F 16~209), 13 2go] 30~351 AAA(LIF 20~256Y) FoH, 71 E YALF
59 @AzAN A3 AAS ] el GEA 2HSAH

B9 AL 2097K103))e UV-B A 2Fe 10g0] Ag F, 239 42X XgT 30
FAHEG 105) tﬂsﬂ 2%, A%, A, 4UH, 99 arg FA, B3, BAF, A
Z AEE Y AEF & 2ABIGY.

34 ¥4, 7]*‘—1455 2 ZAge UV-B MY BH JFY4 2 ¥ 10¥ BHE ¥
9] 23]o]l AR portable photosynthesis system(LI-6400, LI-Cor, USA)E o] &3l HAd
ozxE 3WMA 9L =AYt PE4LE UV-visible spectrophotometer(Cary-100,
Varian, Australia)& o]£3] 6652, 6524 2 470nm¢} 393 oA FIFEE &Asy AF
st} SHER QRS cyanidin-3-galactoside £33 28] UV-visible spectro photometer
(Cary-100, Varian, Australia)® o|&3] 535mmolA FFEE& ZA 3 Beer-Lambert®]
WA o2 Ak

Superoxide dismutase(SOD) &4 McCord®}t Fridovich(1969)9] &3k, Peroxidase
(POD)EA L pyrogallole 7122 AM&3te] SigmaWHoez ZAEA o9 Catalase(CAT)
4 240 nmolA H:008 BIE Aal FR=7 ZAHE Ag AN 2AHSAH

glolEl= SAS Z2a@e o4, Duncand BEHA oz FAANESA ANejzte] BdE
Zpol2 H8t% 1, SigmaPlot T2 1YW & o] &3t EEUAE YEiH.

43 % 1@

2o}, EvtE, 13 Zejamd] UV-Bs AFAAAE Mg F AS4RE 24T 25
(Table 1), UV-BE Aag Aol AFAAAE AT A wsl 2o)o] B, 2354 €71
Zo), 4w, o =7 S Fast E v, A5, 4 FA € 349 S AL, EVE
9 ASE gUAy 99 AV A FAE E 24, d FA, AL vl 13
U n3dMEs gudel zark Atk UV-Bet A AlAl Mlebe] Fat Aoje AF
ol UehgtEd, 3FE EF7F UV-B A g Ao AFAAA A Ad vlg) g7t
gotth E71A1% A ETE YA Z UV-B, diniconazole, hexaconazole €22 E3oh
Bae (1999)¢] B30 M %X diniconazole X 8)7} hexaconazole A 2joll H|8} nLF &3} 0] F
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4 2 27120l GALA w¥etn g B AHE ol itk

Aele nFel ARA avh AFAAR AAT Ao M FES R ot B
RE7k UV-Bol 0@ wigel vl@s ged 71dshe Ao 2ot old@ 2
3 Bae 5 (1998)9] UV-Bol o 244 AgolA M%) dol7t ool Evtesl B¢
Aoz Za% WY, GRIE AALA Ags Bug ugsc

Table 1. Plant height, stem length, stem diameter, number of leaves, leaf area, leaf
size, and leaf thickness of plug-grown cucumber, tomato, and hot pepper transplants as
affected by UV-B irradiation and chemical growth retardant treatment, respectively.

Plant Stem Stem No of Leaf area Leaf
Treatment height length  diameter leaves thickness
(cm) (cm) (mm) cr/plant  cni/leaf {mm)
Cucumber
Non-treated 3Bla 269 a 48la 305b 1222a 40.06 a 060c
UV-B 243¢ 166¢ 48 a 326a 1005b 3083b 0.78 a

Diniconazole 26.7b 174c 469a 308b 1158ab 3760a 065b
Haxaconazole 281b 196b 480a 311b 1206a 3R7ba 058 ¢

Tomato
Non-treated 425a 307 a 349b 429bc 7200b 1687b 043b
UV-B 305b 194 be 398a 470a 69.835b 14.88c 0450b

Diniconazole 303b 181c 414 a 4450 796la 1791a 048 a
Haxaconazole 31.2b 20.8b 368b 4.13c 6428c 1557c 0.43 b

Hot pepper
Non-treated 29.0a 21.3a 275b  819b 726la 887a 0.35¢c
Uv-B 236¢c 16.3¢ 294a 937a 6737b 721 Dbc 037b

Diniconazole 239c 164 c 271b 764c 5950c 781b 042a
Haxaconazole 256b 185b 266b 825b 5752¢ 710bc 037b

Zare AAEE Ui E AEASFE 3FE ZF UV-BY AZYAAE 8 A
o] Fx g vl3 FUTHTable 2). UV-B AHEFEHd= AelgFo] F71gd uet A8
A7 Bk AAGAA o= diniconazole A& § Aol Egkth Bae(1999)= UV-B A
glo] & 20], ¥ 9 Fu 5o ARAF/E FUEIAUn REd B Aot vk
th B AFA UV-B 6 kJmd" e Aol AEAFE 74 Eokort 5ol o] 01

3 ¥9&He F 7MNA Feit g 2A4ge wet olygt Hsirt Jelva] g 2~
4kIm’d" Agrt AR B At A3e UV-B AgFEolgtn Bodr

Fig. 12 UV-B9} AZAAAE A2d 20|, EvlE 1F J9 FFA, 7|FHEE, ¥
Z2Ee UV-B Azt 29 A5dA4 A2F 1009 2 F 109 A7e F(AAA
X 209)0l Zhz} AMst ¥lagk Aotk UV-B A7l ¢ A ¥ 9] B34 8L 3
g EF UV-B A Aol 71 ¥, AZJAA X AL EvlEE AYsiae
FAg el fo)del zol7) gl W UV-B A7 B¢ tdS 10d0] Fay Foe &
AstA thE FdE HEAEE UV-B A3t Aol FAYu AZGAA A At u
=% o R IERHRD o]z Hol FEAFTHL UV-B A7t Bd A Foe AaHy
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AAe Aol AEAHH FEo] doe AL ¢ F Utk W Eo}EA AAIAAE B
5o FEAA FAR = JEL9 BIHE ANAAIGE 434 dedl(Forster 5, 1930)
A

a] AL H
2 Azshs gag Aot vk v AFAAAE A B BFYL TAA Hla
FRAEe) AohEA e AL HAL & AT

Table 2. Healthy transplant index of plug-grown cucumber, tomato, and hot pepper
irradiated with UV-B doses and treated with chemical growth retardants, respectively.

Healthy transplant index *

Treatment Cucumber Tomato Hot pepper
Non-treated 2.00c” 200b 200c
UV-B 256 a 2.50 ab 2.18b
Diniconazole 254 a 266 a 2.37a
Hexaconazole 2.35b 2.51 ab 2.14b

"Healthy transplant index was calculated by the following equation; No. of leaves in control plant/ no.
of leaves in treated plant + stem length of control plant/ stem length of treated plant (Bae, 1999).
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Fig. 1. Photosynthetic rate of leaves of plug-grown cucumber, tomato, and hot pepper
transplants as affected by 4kJm“d’ UV-B and chemical growth retardants (50 mg + L
" diniconazole, 500 mg - L~ hexaconazole) at just (A) and 10 days (B) after the end of
UV-B irradiation, respectively.
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SOD 842 UV-BE A& Aol L0]9 diniconazole A&|d A& Astie 444
AAE AL Aol wlg Eskevl(Fig 2), ole ARAAAE AT Ao Aoz A
A 2E# 27t AA ZAET UV-BS AZAAAL] A 5ol Aot A& vE
W ok zev A FE5F 10delE UV-B A2d Zo] IA Zasol AFAAA A
g A3 vl o) UV-B Ag$F dAT Azto] gl wat A9 43ty
Egzrt 0 2 3 THol ®olAE T A5 AEHI Jvhe A& AAbE] E0.
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Fig. 2. Comparision of activities of superoxide dismutase (SOD), catalase (CAT), and
peroxidase (POD) in cucumber, tomato, and hot pepper leaves between 4 k] m“d” UV-B
irradiation every 2 days for 20 days and 50mg L~ diniconazole and 500mg - L !
hexaconazole treatment at just (A) and 10 days (B) after the end of UV-B irradiation,
respectively.
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Kim S(2000)% £°]¢ SOD, APX 2 DHAR®] 4] UV-B Aol o8] Zolzdl of
= Aol A" HOy superoxide 52 FE53E 93] 2 E40] Folxl ALE B3
. EVEAE 15938 63kIm7d" UV-B Agd 93 SODSt CAT 40| 126%%
50% 7z}z} Eolx=d), SODY A Z7ME UV-BY 93] MAE superoxideE #5353t
7483 7172 2353 HElstner, 1982, Kim &, 1996).

CAT 4L Az Folle AFAAA A Aol UV-B Mg Aol HlF @ 74
ol My F8F 10¥dle MY o7t gtk ole UV-B A Aol A%
AA A2 AGes g AT A7t A=Y 43 2Ed 27 AAEA ZAEG
A& FEE & AUk £33 POD TAE HAFdE AFAAA Mg Aol Lol
Fold UV-B &g Zd w8 dgtoy, X F8F 10¥de oA i 342
EnlEe} nFoi= Ao ezt gk

UV-B A gA A83 2E# 29 28] #7]1€ superoxide radical SODd| 93f H.0:2
AFE 3, H0= CATS PODO 28l B3 a2 BHgozy FSsse, & 43
A= POD Hthe CATSY Ao & Aoz Hol CATY 9¥o] ¢ Fa3% Az #
laadPeled

dE kTR o

2% ¢ Ae

Z2aBE UV-BE HNagozA FXgd nl8 £7)7]19 Zolrl Lo 38%, EvtE
N0%, 13 19% Zzt AAHUDL FA dBA, AEF 5T ZadUT. wHd g9
AAL Ui Z74EAch AFGAAESE A B UV-B Hagmd ul3 JAR = va
ot B3 Aot BT ol UV-BAZrE A Fd FHdd Hls)
aA ¥} 108 Fole vEdA FBHAJL, AFAAA HABE EvEI FX2
HjE) ohA wekou 2ol mFdME v&Edn. dS28FS 3FE EF A #
9]& zbol7} gAdth. Anthocyanin e Fxelo) nlsl UV-B A& o] tha e
gt® AZAAA HEs AL vlsddth SOD, CAT, POD 59 4t3t g4 E4& 3
FE BF UV-B M@ Aol 7k mken, AAFoe aA F7HEAG 108Fde
a Ayrolstz ZAsth ¥H ARFYAA AHRE FAd HlHAdE ti wdou
UV-B A 8o vlsixs ot
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