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Effects of UV-B and Growth Inhibitor on Overgrowth
Retardation and Growth and Yield after Planting
in Fruit-Vegetable Plug Seedlings
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Abstract. This experiment was performed to investigate the effscts of VB (4 kT 2 d7) irradiation and
growth inhibitor (50 mg- L7 diniconazole, 500 mg L7 hexaconazole) treatment on the overgrowth retarda-
tion and the growth and vield after planting in plug-grown cucumber, tomato, and hot pepper seedlings. Stem
length of URAB-irradiated and diniconazole-treated seedlings was shortened by 38 and 35% in cucumber, 37
and 41% in tomato, and 23 and 23% in hot pepper, respectively, compared with non-treated sesdlings. While
retarding effsct of hexasonazole was lower than that of TIVB or diniconazols. Leaf arsa and dry weight also
decreased but leaf thickness increased in UNEB lrradiation and growth inhibitor treatment, In addtion, healthy
seedling index increased in TNV-B-rradiated or growth-inhibitor-treated seedlings. Even though the plant
height and leaf area of TIVB-iradiated seedlings at ssedling stage were shorter and smaller than those of non-
treated seedlings, they were recovered to the similar level to the growth of non-treated seedlings 20 to 30 daye
after transplanting, The diconazole- and hexaconazole-treated seedlings were delayed recovery to their nor-
mal growth. Fruit yisld of UW-B-irradiated hot pspper and tomato slightly increased but UV-B-irradiated
cucurnber had similar vield to growth-inhibitor-treated one, It suggested that the use of VB irradiation could
become a reliable tool of overgrowth retardation of plug-grown vegstable ssedlings in greenhouse.
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Table 1. Effect of UV-B iradiation and growih inbibitor (reatment on the growth retarlation off phig-grown cucumber,
tomate, and hot pepper seedtings.”

froatmen | PRATDGIHC  Stemlength  Stem dlameter No of Leaf
(em) (cm) (i) leaves thickness ()
Cucumber
Control 3Eia” 2694 4810 3.05b 40064 0.60¢
UV-R Y 243¢ 16.6¢ 485 326 3083 b 078
Diniconazole®  26.7b 174¢ 4694 308 37.60a 065b
Haxaconazole®  28.1b 19.6b 4800 3.4Lb 38754 0.58¢
Tomato
Control 3074 3490 429bc 72006 1687b 043b
UV-R 19.4b¢ 398a 4708 6985 1488¢ 0451
Diniconazole 18.1¢ 4142 445 796la 1791a 0484
Haxaconazole 208b 368D 413¢c  6428c  1587¢ 043 b
Tiol pepper
Control 29.0a 2134 275b 819 726la 8874 035¢
UV-R B6e 1630 294 937a  6157b 721 037b
Diniconazole  239¢ 164¢ 271 T64e 59.50¢ 7816 0422
Haxaconazole  25.6b 1850 2.65b 8251 2¢ T.05¢ 037b
“nvestigated 30 days afler germmitiation for cucumber and 35 days after germination for tomato atd hot pepper, tespectively.

“Trradi ulmll\-ﬂd m 2 d ' every ofher day h)rZ(hL\)..
“Sprayed SO mg - [, and 500 mg - 1 P
“Mean separation within columas by DMRT at 5 % level.
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Table 2, Fartial dry weight, specific leaf dry weight (dry weight per unit leaf area), and specific stermn dry weight (dry weight
per unit length of stsm) of cucumber, tomato, and hot pepper sesdlings as affected by UV-E irradiation and growth inhibitor
treatment, respectively®

Treatmant Leaf DW Stem DW Root W Total DW Specific lcalj Specific stc:n_l2
(g) (g) (g) (g) DW g ora”) DW (mg: cm™)
Cucumber
Control 0275 (542" 0.235(46)a 0112 a 0622a 34b 8&b
[RATACE 0233 (58)b 0168 @2)b 0.080 ¢ 0481b 35b 102a
Diniconazole™ 0.292(62)a 0179 (38)b 0126a 0.597a 41la 103a
Haxaconazole® 0.288(57)a  0219(43)ab 0.09% b 06030b i6b 78b
Tormato
Control 0.259 (56) b 0204 (44) a 0.082be 0543b ita 676
V-B 0.262 (62)b 0.155(38) ¢ 0.092 ab 0509k i8a B0k
Diniconazols 0316 (6d)a 0174 (38)b 0100 a 0590 a 40a 96a
Haxaconazole 0.243 (627 0143 (381 0.071c 0462 ¢ 38a 7.1bo
Hot pepper
Control 0.216 (65)b 0115(35)a 0.102b 0433b 30b 54b
UV-B 0.239(67)a 0.120(33)a 0123 a 0482 a iba T4a
Diniconazole 0204 (69 b 0093 (3)b 0103 b 0400 ¢ i5a 57b
Hazaconazole 0.205 (68)b 0094 39 b 0.089¢ 0382 ¢ ifa 51b

Investigated 30 days after germination for cucurmber and 35 daye after germination for tomato and hot pepper, respectively.

Mrradiated with 4 1T - 172 - 47! every other day for 20 days,

*3prayed 50 mg - L' diniconazole and 500 mg - L™ hexaconazole, respectively.

"Nurmbers in parentheses are % dry weight
"Mean separation within columns by DMRT at 5 %6 level.

ol2i§t Zih= Bae F(1998)%] UV-Bol ik 254
Aol w52 Zol7t o)) EnfEe] Ay Hike
= s i, dase o) E9p) 2ot e B
2} Hl5=EisiTt.

Z 7 Bo| A=A Bl pE HAE 0wt
Z3}(Table 2), 22| 5] we} Zp7] o2 s
HEL. 2ol UV-B A3 Ao AelAA A3
Aol| vlF ZE R0l AESS] v} B E
®LEE diniconazoke, ¥ €], UVB, hexaconamle &
o=z 9 7] 9 ¥ AESe] TAYSH, 53
diniconazole &3t R dH3, 9 T4 2 HHe|
217] wiEe] 2EZ] FARE Fe= AZEet o9
BEsj EdjolEA AFAA Mejs gHAE o
& BEAFG g TAE SV B Al
Z7] ARt g A EttE BT (Fletchersh Amold,
1986; Sekimoto 5, 1998y} $ith $HH 5= UV-
B Aelgt Flo| Al AAIAA Aelst ol vl
g AEFe| FAY=H, ol 3157 UV-BH o
A ARl DAZ gAY A0 Aa AAHe F

oJ77] W2l Ao = goEn

Bele] AEFE 20]8) EviEd)A diniconazole
gt B3] FAee] vl FAy=E 23 et
ki Fol57] Wi Aoz Y, o] e =
glolEF) AeAAE AMelg HEAP Belrt £,
thEeln], Zo]7} FolHT= Bausher?} Yelenosky
(198712} Wang} Faust(1986)2] Bts} 4x|shsict.

ey YHEE AR L 2olo)ld diniconazole 3
23t 3o] thh FAPOY EnfEY} 3E fog
a7 ich B £712019 ARSE UVBE A
23k Fo] Qo)) A FARTE UVBL A7
AAE A3 5o AEF 2 vl dolld Bt
2794 Boh o ZieE, ol UV-BY A4
A7t gHE ARRvtE E7)2 A gAe) g
DE HFH IS AR

Zelz2 58 A3 A=E UERIE ABASE 3
ZhE =7 UVBY ARGAAIE AMest 3lo] 7A€
of vl =ShTh(Table 3). ZEE=E 20[9 Af
UV-B2} diniconazole A€] 7hel] vl=3lA 911, E
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Table 3. Effect of UV-B imadiation and growth inhibitor
treatment on the healthy seedling index of plug-grown
cucumber, tomato, and hot pepper.

sl 7] Holrk AokAln P4t o
FalAL wSzalA ] wlEoleh, Bae(1999)%

EE R Sk el X

Healthy seedling ndex *

Treatment

Cucumber  Tomato 1ot pepper Wil ket
Comret 200w 2000 200¢
UV 256a 250 2186 @AI £ 27| 48 8 T A2 HIS
Diviconazols®  234a 2664 237a
Hoxconazole® 2356 25tab 214
“Caloulated by the following squation; (No. of leaves of con-
ol plantNo. of leaves of meated phant) - (Stem longth of

control plant/Stem longth of treated plant).

STrradiated with 4 k1 - m * - d ? every other d

¢ for 20 days.

% diniconazole, UV-B, hexaconazole & L]‘?, ﬁﬂ /W a"zim 30‘{1 i
olAE Uv-BLY ARlAA) e)e i) *J'ZJ‘MM &

Stem length
200 100
w0
150
3 g€ w0
100
w0
P
e
50 w0 2 B
0 o
19000 5000
: Leat area i
aonp| eafare 4100
L oo L 500
2 000 5 wmo
5 %
2000 1000
o o
) 5
Dry weight 5
o g %01 Dry weight
s0 w0
2w zow
= 3% s w
20 %
10 w
o »
o s 1w 15 2w 2 0 38 S & e 15 % = w s
Days afier planting Days after planting

stem leugth, leaf area, and dry

s in stem length, feaf arca, and dry
welght of cucumber plamts imadiated with 4kI- > d”  weight of tomato planty iradiated with 4 k- w2+ 4™ UV
rayed 50 me- 17! dinieonazole and 500 mg- L mg: L dinicopazole and 500 mg- L
texaconazole, espectively, at seedling stage. hexaconazole, respectively, at seedling stage.
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=
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=3} Latimer®} Mitchell(1987)& <294 UV-BE
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¥
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H UVB AR B Zao) 23 Foletn
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Table 4. Fruit vield of cucurnber, tomato, and hot pepper with irradiated UV-B and sprayed growth inhibitors, respectively, at

seedling stags.

Fruit (No./plant)

Fruit weight (gfplant)

Treatrment
Marlestable Unrarlcetable Total Marketable Unrarketable Total
Cucurnber
Control 12.1 1.7 138a* 2,533 323 28564
JUATA S 134 1.3 147 a 2,747 286 3,033a
Diniconazols” 12.3 2.0 143 a 2,559 349 2,908 a
Hexaconazole” 11.5 1.9 134 a 2,291 372 2,697 4a
Tornato
Control 16.5 1.5 180 3,101 380 3461 a
UV-E 15.9 1.2 177 a 2,970 405 3375
Diniconazole 152 16 16.8a 2,862 430 3,292 ab
Hexaconazols 14.2 2.1 163 a 2,585 422 3,007h
Hot pepper
Control 124.0 - 12406 1,281 - 1,281h
Uv-E 1363 - 1363 a 1,387 - 1,387
Diniconazole 12001 - 1201 be 1,207 - 1,207 be
Hexaconazole 1133 - 1133 be 1,162 - 1,162 ¢

Trradiated with 4 1T - m2 - 7! every other day for 20 days,
Yaprayed 50 mg - 17! diniconazole and 500 mg - L™ hexasonazole, respectively,
ean separation within columns by DMRT at 5% level.
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