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Effect of Environmental Factors on the Leaf Abscision
and Dormancy of Hibiscus syriacus L.
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***Dept. of Hort. Sci., Korea University, Seoul 136—701.-Korea

ZJ
2, X1, ZAHE AlH], H5 0l f33te| HHEX|H 0|Xl= FEe Lot2 A HYEXAS HEE &
T2X2J0M JH BUSn, B Dszo| HAH|E AH|FHME HE0| i XAL|QICt 50| BHY 75
Selo] HXEUCL 2L AT D20 HES UM AT HAH|E AlHFHME SIt=|ACt Hje| &
2T SABHEA 7HE %D, HZAH], AEL| =22 FH UEHHCE
QLN peroxidase, polyphenol oxidase, superoxide dismutase2| &AM L3l7} X 2MESAXM[M =H LEtGD 2
MU AEXZ|ME WA LIERGCH 2ASZA|ME peroxidase?t polyphenol oxidase®AJ0| Sk, superoxide
dismutase= EH LIEFHCE XEIMEES RAUBZOA S| LEHACE
R =X| ALEHOIA 7|29 Slzio w2 &3t 7K o] +REe2 98 FEMA| 65% Mg FAISIC 98 sh=dl=
55%Z LIEHIRUCE 1 & 11 StEntR| BshA| $UCE AFel 248 UEHAE T value HA| =2t J7HX[0M 22 ZE
g Hort 9Y SHE0fAl 108 E& ALO|0f 100msOilAM 70mse| FESZE statsiict 1 F 11 St 45-50ms TEL

—
=

b=k

oot rir

2
223| a5t
25C0lA| 241 BHZAOM HHE 2t E3t of JEE EA it F EF 2F AAYHEC I = WE NS

£ 29o0f, 1 % 108 M3t B F 28 ZEFE CHA| JHEDE AIRE O D28F0ME ASHet 7HSSHAct

FZ3e TLFYAY AEE A5 A Fsd

1. MB 10099947 M stete shEfolth 18y o3 e 24

A E7s I A9 o] go] T2 BA &

223 o}& 3 (Malvaceae) ] 3344 (Hibiscus o Aol HAo|th olo Lee$t Kwack(1993)2 F2
spp)oll &30, F23E F 7P WdAdol A 4 slo] AFAAERDE At BERIYA FFEE
B2 AR E S, & g7 2 T GHRE AW ME o] 83 & Qe We R A A
dAA A U4 FEoItH(Yust Yeam, 1987). g AN dergo2 Ay BAAEE A



124 - KILRE (H78E 1999)

o

yolojo} sier, AdAHe REEE L&
Pish taol Ui T Fel Solrke AuA
YAt AEe) 4L HolBE, dge A
o Uebr FHe) £QN71E AANTAY FH
9EAZL 4 Qe 8o 249 790l &

Kol
fo o

.
7.
Qudoz Agel Az YA AAsE AU
Foolet s, 1 2L F N 4 47t 9
oAM= AL Az, F A4d MERE 53 7
o g7Az0] RAYE) fRo, 5
o s AHEe A4 & e A%
A o) 40 ola) Aol HPE FAxo
siete AgaA 2o A% ek

ARaed 9%Fe Fe A7k #7329 7hed

©

=3
29 7% ddd £(F) Y FHEL A2 ol =
g0, &x7 ¥4 fAE Afole 473
207 Vg Foh 3 Ahd FEFEe] o

A o Gl FHES FANAG,
Folol A%E ¥ A 38 Lxsh Yol
g WA 4B FEAHE FAsE
cojst S AEEL AR/ Aol B
NeNg A Felol BHEL oS A%el A
A Rk olde FHASS B FHY EE 3
A9l dgol olal ABrict o WS welth
2zsle) FHol B8 ATE Yu 19759 AT
%2 BTE v glo] ¥ ATE el v ¥ 2
AoA F23e] FUL olmd SHL voln, FH
o Felshs BHLAL olWE AUA PRI, of
A% AAs zATOEH FAL AA £

= ke BPee] R o83

¢

. M2 % 4

Lo A3 A Y B 29le] B
Aol mlAE 4%

FAABE @A FskaY, WA AR ™

& A FE0R 3o, 434 7HAE Tem Aol #
g RS ¥ AEAoM AIAN F, 22 & 6
Pxo A7 16X20cme 3Ho| 3 s T 554
AAE AL 1R Z o], X F INHECE A
AP} M GEE B RS 11I(V/V/V)E
st AHERT A F ¥z BE Aee
dulk RSN AYAuAHORE Fto] KA
71 3 89 19 &%, A3, Av|, AFAHHRE A
of ebdoujx stk 1 & 1Y€ 19 A&x2A 2
WREER 248 AAAT

oo WE YA FHE Lolry] 8 2=
A LAY L5 2 25+5C7 HES %o,
AFAYE AFLE ol gdtd FAF(AA A
7), Bk, SATZ G BEE HE 2 2
T 2NE 7NFSE F9 FAFE 1500~2,000eM
quantum m'S1(9~12%F lux, B 2F 24 7IF),
Hhokz| L= 50~900uM quantum m'SH(2~5%F lux,
A FPOE 25% %), SAFE 30~906M
quantum mS1(2~5F lux, AFFE FHLE 50%
237 HES ARA oA g HHgAd
E7E Qolry] $18te] FAE(NaNO:)HIEE
8mM, 16mME dto] wjF 23] 100mLY EFHFA
23t B FEFF Aol w2 GEAN 2
2 odolry) 93 APoRE ASFE 19 28], 29 1
3], 59 13 (13 #5% : 30mL FXF)E 3L,
Ao e 92 Fol7] A3 A¥TE FHHE
Z 9ue FEPct RE A dat] =AFES
W=+2 &9k

o

5

>
N
wo
N
N
o3l
o
N
X
fo
N
(o3

I

19] Zojg} & ZH3
on gFE Az 2HJUE Zol lem o4 9
25 At

TR w2 Yo §3 FxE doprr] Y
@22 2L Inskeep(1985)9] o1& DMF (dimethyl
formamide)d, @M AFFL Bradford (1976)H 22
39tk Sugardt starch@F2 A& A3 AZAA
ol 3 3 Anthron®el o8], AZAE KildahlH

o 3%



o oJsf FAFTHRDA, 1988).

AEH 20 i3t vre o2 WaEs AR S =
3t7] flsted, F3ske] o 1g(AAZF) ol 005M Tris
HCI buffer(pH 78) 5mLE2 #7}ated ko]l YW 4C
ol A wlAEA vlaEE 3 4ColA 10000 g2 30%7H
A A5AS FHE o8 EAFEYOE A
43
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Table 1. Effect of different environments on the growth of Hibiscus syriacus ‘Paedal’ .

T Shoot length Leaf length Leaf width Protein content
reatments (cm) (cm) Leaf number of leaf(mg)
Control(field environment) 48 cd’ 56 ab 39 bc 44 d 571 e
Greenhouse(25+5C) 6.1 ab 51 bc 39 be 105 a 2213 a
Shade(%) 25 6.9 ab 49 ¢ 3.9 be 54 c 1082 d
ade(% 50 85 ab 49 ¢ 35 od 68 b 1326 ¢
8 55 be 56 ab 43 ab 75 b 1302 ¢
NaNOx(mM) g 93 a 61 a 45a 75 b 1725 b
2/1day? 39d 5.0 be 35 cd 25 e 286 f
Watering 1/2day 6.7 ab 33 d 26 d 419 e
1/5day 77 ab 54 be 37 cd 27d 286 f

#/1day :watering twice a day: 1/2day:watering once every 2 days: 1/5day:watering once every 5 days.

¥Mean separation within columns by Duncan's multiple range test at the 5% level.
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Table 2. Effect of different environments on the growth of Hibiscus syriacus ‘Honghwarang’ .

S Shoot length Leaf length Leaf width Leat b Protein content
reatments (cm) (cm) (cm) Sl LR of leaf(mg)
Control(field environment) 48 d 5.3 be 40 ab 46 ¢ 715 e
Greenhouse(25+5C) 63 ¢ 50 ¢ 44 a 151 a 2950 a
Shade(%) 25 70 be 55 be 40 ab 80 b 995 d
aderme 50 80 be 52 ¢ 39 ab 82 b 2899 a
NaNOs(mM) 8 8.0 bc 60 a 44 a 80 b 197 6b
ANO 16 92 a 58 ab 45 a 85b 1347 ¢

2/1day? 538 cd 50 ¢ 37 b 34 cd 430 f
Watering 1/2day 70 be 44 d 30 ¢ 24d 418 f
1/5day 98 a 51c 37 b 3.7 cd b4 g
“See Table 1.
YMean separation within columns by Duncan's multiple range test at the 5% level.
Table 3. Effect of different environments on the growth of Hibiscus syriacus ‘Paekran’ .

— Shoot length Leaf length Leaf width - " Protein content
reatments T (em) (cm) €al number ot |eaf(mg)
Control(field environment) 24 a 6.7 a 43 a 64 c 368 f
Greenhouse(25+5C) 230 a 59 b 45 a 184 a 2180 a

% 25 230 a 59 b 37 cd 64 c 544 d
Shedel % 50 200 be 53 od 344 135 b 1052 c
) 8 21.0 ab 5.8 bc 35 cd 134 b 1345 ¢
NaNOs(mM) ¢ 215 ab 16 e 35 cd 159 b 1794 b
2/1day? 220 ab 52 d 34d 33d 1446 e
Watering 1/2day 180 ¢ 638 a 43 ab 54 d 366 f
1/5day 210 ab 6.0 b 39 be 53d 641 d
“See Table 1.
YMean separation within columns by Duncan' s multiple range test at the 5% level.
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Fig. 1. Effect of different environments on the changes of leaf number in Hibiscus syriacus
‘Paedal’, ‘Honghwarang’ and ‘Paekran’ .
Control: Field environment; GH: Greenhouse(25+5C); S 50:50% shade; N16:16 mM
NaNOs; Watering:Once every five days.
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Fig. 2. Effect of different treatments on chlorophyll contents(Chl.) of Hibiscus syriacus
‘Paedal’, ‘Honghwarang' and ‘Paekran’ .
“Control:Field environment; GH: Greenhouse(25+5C);
N8:8mM NaNOs3;N16:16mM NaNOs;W1:Watering twice per day;
W2:Watering once per 2 days; W3:Watering once per 5 days.
YMean separation within treatments by Duncan’ s multiple range test at the 5% level.
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Table 4. Effect of different environments on the sugar, starch and nitrogen contents in leaves of

Hibiscus syriacus ‘Paedal’ .

% Dry weight

Treatments

Sugar Starch Total-N
Control (field environment) 1.14 ab” 430 ¢ 196 ¢
Greenhouse (25%+5C) 1.35 ab 549 b 526 a
Shade (%) 25 103 b 493 ¢ 182 ¢
B % 50 142 ab 354 d 202 ¢
5 ) 95 585 b 244 b
NabiGs M) g¢ 5a 658 a 245 b
2/1day* 1.14 ab 384 d 182 ¢
Watering 1/2day 1.34 ab 440 ¢ 164 ¢
1/5day 093 b 304 d 143 ¢

“See Table 1.

YMean separation within columns by Duncan's multiple range test at the 5% level.

Table 5. Effect of different environments on the sugar, starch and nitrogen contents in leaves of

Hibiscus syriacus ‘Honghwarang' .

% Dry weight

Treatments
Sugar Starch Total-N
Control (field environment) 132 b¥ 443 ¢ 1.77 be
Greenhouse (25+5C) 187 b 526 b 333 a
Shade (%) 25 114 ¢ 430 ¢ 211 b
ade (% 50 139 b 370 d 214 b
) 8 218 a 6.81 a 237 b
NelDs bl 45 206 a 694 a 282 b
2/1day* 203 a 681 a 237 b
Watering 1/2day 1.22 bc 364 d 134 ¢
1/5day 1.15 be 413 ¢ 131 ¢
“See Table 1.

YMean separation within columns by Duncan s multiple range test at the 5% level.
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Table 6. Effect of different environments on the sugar, starch and nitrogen contents in leaves of

Hibiscus syriacus ‘Paekran’ .

% Dry weight

Treatments

Sugar Starch Total-N
Control (field environment) 131 a* 430 b 181 ¢
Greenhouse (25+5C) 134 a 513 a 342 a
%) 25 038 b 3.60 ¢ 1.86 ¢
Stiade 1% 50 104 b 228 ¢ 201 be
) 8 157 a 453 b 311 b
NaNOs (mM) ¢ 137 a 513 a 312 b
2/1day? 0383 a 288 ¢ 161 c
Watering 1/2day 1.28 ab 403 b 159 ¢
1/5day 139 a 443 b 147 ¢

‘See Table 1.

"Mean separation within columns by Duncan s multiple range test at the 5% level.
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Fig. 3. Effect of various treatments on peroxidase activity of Hibiscus syriacus ‘Paedal’,
‘Honghwarang' and ‘Paekran’ .
zControl:Field environment; GH:Greenhouse(25+5°C); N8:8mM NaNO3;;N16:16mM
NaNQs; W1:Watering twice per day;
W2:Watering once per 2 days; W3:Watering once per 5 days.
YMean separation within treatments by Duncan’ s multiple range test at the 5% level.
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Table 7. Effect of different environments on superoxide dismutase(SOD) activity of in leaves of Hibiscus

syriacus ‘Paedal’,

‘Honghwarang' and ‘Paekran’ .

Enzyme activity(units/mg protein/min.)

Treatments
Paedal Honghwarang Paekran
Control (field environment) 323 V¥ 157 £ 300 i
Greenhouse (25+5C) 742 a 750 a 652 a
25 6.40 ¢ 412 d 464 e
0,
Shailes (21 50 682 b 679 b 464 e
8 578 e 631 ¢ 523 ¢
RalGe {4 605 d 619 ¢ 489 d
2/1day* 526 f 275 e 384 g
Watering 1/2day : 341 e 384 g
1/5day 512 g 420 d 424 £
“See Table 1.

‘Mean separation within columns by Duncan s multiple range test at the 5% level.
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Table 8. Effect of different environments on polyphenol oxidase(PPO) activities in leaves of Hibiscus
syriacus ‘Paedal’, ‘Honghwarang' and ‘Paekran’ .

Enzyme activity(units/mg protein/min.)

Treatments
Paedal Honghwarang Paekran
Control (field environment) 276 b¥ 083 d 288 a
Greenhouse (25+5C) 039 f 026 g 044 h
25 076 d 048 e 1384 d

% ; i .

Sl el 50 060 e 023 g 076 £
NaNOs (mM) 8 062 e 028 g 071 f
e m 16 064 e 034 f 059 g
2/1day? 2388 a 111 ¢ 210 ¢
Watering 1/2day 226 ¢ 145 b 253 b
1/5day 287 a 155 a 125 e

“See Table 1.

YMean separation within columns by Duncan's multiple range test at the 5% level,
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Table 9. Effect of different environments on the lipid peroxidation in leaves of Hibiscus syriacus

‘Paedal’, ‘Honghwarang’ and ‘Paekran’ .
Lipid peroxidation(MDA nmoles/g FW)

Treatments
Paedal Honghwarang Paekran
Control (field environment) 62.5 by 442 b 790 a
Greenhouse (25+5C) 310 f 313 d 279 £
25 540 d 357 ¢ 411 g

%
e Ll 50 542 d 313 d 382 e
NaNOs (mM) 3 595 ¢ 334 d 562 €
A 16 683 b 443 b 581 ¢
2/1day* 536 cd 331d 384 e
Watering 1/2day 574 cd 443 b 768 b
1/5day 183 e 572 a 448 d

“See Table 1.

‘Mean separation within columns by Duncan' s multiple range test at the 5% level,
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Table 10. Correlation between chlorophyll and protein contents, malon dialdehyde(MDA),
peroxidase(POD), polyphenol oxidase(PPO), and superoxid dismutase(SOD) activities in

Hibiscus syriacus.

Cultivars Total protein POD PPO SOD MDA
Paedal 0.96** -0.58* -0.58* 0.83** -0.49
Honghwarang 0.88%** -0.81%* -0.74** 0.91%* -0.37
Paekran 0.93** -0.77* -0.80%* 0.87%* -0.38

*#* Gignificant at 005 and 0,01 probability level, respectively.
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of Hibiscus syriacus ‘Honghwarang’ in the natural condition.
ZMean seperation by Duncan' s multiple range test at the 5% level.
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Spin-lattice relaxation time(Ti) as becoming temperature lowered for
the growth of Hibiscus syriacus ‘Honghwarang' in the natural
condition.

ZMean seperation by Duncan’ s multiple range test at the 5% level.
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| Amow indicates the time of leaf abscision.
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