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Effect of Growth Retardants on Growth and Invertase Activity of Sedirea japonica Seedlings in vitro.
Sun Ok Jee* and Dong Hoon Cho'. Department of Horticulture, Kyungpook National University, Daegu
702-701, Korea, "Department of Biotechnology, Joongbu University, Chungnam 312-702, Korea — This experi-
ment was conducted to identify the effect of several plant growth retardants on growth of Sedirea ja-
ponica seedlings cultured in vitro and their changes of invertase activities. When seedlings of Sedirea
japonica were treated with ancymidol and paclobutrazol, as the concentrations were increased, leaf
length was gradually shortened and leaf width became wider than that of control. On the other hand,
root length was shorter, but the number of root and the root’s diameters were greatly increased, com-
pared with control. In 0.05 mg/L uniconazole, growth of leaf and root were enhanced, compared with
the control and higher concentrations of uniconazole. As concentration of each growth retardants was
increased; leaf shape became round and smaller. Both soluble acid invertase activity and soluble alka-
line invertase activity in leaf were decreased in higher concentrations of each growth retardant, but
those of the root were contrary to those of the leaf. To confirm the estimated invertase activities, starch
content of leaf was higher in low concentration treatments in each growth retardant, but in the root

was contrary to content that of the leaf.
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Al ME AEA F4E faT TF invertase 4L 3
BlE A o o

B A7 HEHF 9AAQ uniconazole, ancymidol,
paclobutrazol - ¥ Aol ¥ 7}A] F=2 AHEste] AF oA
Ao 5 4 Fxd BE UEFH FHY A5 YoiA
el wist 2 AEA 24 299 invertase 47 HETF
o #AE FHHLA AT

M2 o e

T2 H

% Z-S(Sedirea japonica) FrH. 544 Bl X][6]9] hyponex
3 g/L, peptone 2 g/L, &g 05 g/L, nlvht 30 g/L, AL
30 g/L, 7+A} 20 g/1, sucrose 30 g/L, 34 8 g/L& A8t
o pH 522 2A 3 wj=|9} wjFe FAEA(FH : 238 mm,
FF 80 mm)E HPAEE AHESH T H ¥ 100 ml9]
WhA & 27 750 ml AVt kol Al A ancymidol
(A-Rest : DowElanco) 0.2, 1.0 mg/L, paclobutrazol (Bonzi :
Uniroyal Chemical Co.) 0.1, 0.5 mg/L, uniconazole (Sumagic
: Vlent US.A Corporation) 0.05, 0.5 mg/LE &zt /)5
Aol SAAY 2t 7etE o2 oAt WYt on, ) 4
F A0 430 A A gt HEe L 24
1C, 3% 2,000 lux, FF715 B7) 16417, ¢7] 8417019
o, Hx o|HY2HH 165 F A, %, FF 984
4, T/R&(Top/Root fresh weight ratio), ¢ (FHHA:
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1657 w3 FHE 24 10473 A EHE 7|92 A
4T BT A BEg 4 EA 9 AT Astig 747 A
AF 5 gW vFALZE Yol st F 34 o] 4
A wiAstA). o A3 FF ) vE) ARHE FHE
g AAFY 108 E H7tete] 10 rpm o2 WHHEIHEA Al
853087 AT S £ ol & H-S 5000 rpm,
4TAM 522 d4E 28t 459e 1 mlA 49 A EH
o] #oh}j11, Macllvaine Buffer (0.2 M sodium phosphate+
0.1 M citric acid)E soluble acid invertase &4%48<¢ pH
4621 Macllvaine Buffer$} soluble alkaline invertase 342
&<l pH 7.8 Macllvaine BufferE ztzt 5 719 A|& @
WA ol B & 22 = A9 AYE F shte) A
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Soluble acid invertase®} soluble alkaline invertase &4
48 98 gula 242 Maclvaine Buffer (0.2 M sodium
phosphatet 0.1 M citric acid), pH 4.6 €93} Macllvaine
Buffer (0.2 M sodium phosphate+ 0.1 M citric acid), pH 7.8
o] ZtZt 3 Y £48 03 ml Bolz, o7)d 0.2 M
9] sucrose £ 0.7 ml-& F7}ete] EFSE F 30T oA 14
g AZ O A5 Y 1 mls Fohflo] A5 ol 4
st Qe duAY 4& Lowry (1719 HHE o] 4314

EAsged ga §2 49 (bovine serum albumin stan-
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A AT, 4 F 48A2H5 < AR (G0 rpm)3 AT A7 F
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Al 4L (G000 rpm, 108#)A1A 2 5 HE #H35k Sep-
Pak cartridge9} membrane filter (0.2 um)ZS ©]-8-3}¢] of 44|
7132, A BFA(1S5 cmx15 cm)F A 549 1 mi9} 5% phenol
€4 1 miE Fristo] &3 ¥, 25 A& FUoz Jt¢
Eajot #4947 g5E 2717 Y8l F4 HS0, 5 mlg 43
A g o] ) 71511, vortex mixerZ Z E¥ale, AL
o 20~30%7t WA & Hh. FEF LAY A= glucoseE
9B5TAAM BAIZF AZAA FES AAT F 1 mg/mle]
glucoseE T¥ste §A4S ZA & o] &94§ 25, 50, 75,
100 pg/mle] &8-S vhEo] A5} UG WHo g 24st
Aok EE ZFo] 45H F UV-VIS spectrophotometer
(UV-1201, Shimadzu)® 6] 4314 470 nmol A E252 =
Agon, dEELENY FHEE o83ty vBstE §
F EEFHE ZAsA ARFY ARFFoE SFibsignt

g 3 o3
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AR Aol CHE YFELS
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of A7HPS W AT ARl vxe S B (Table 1,

Table 1. Effect of growth retardants on leaf growth of Sedirea japonica cultured in vitro

Treatment Concentration No. of Leaf length Leaf width Leaf shape Leaf area Fresh
(mg/L) leaves (mm) : A (mm) : B index (A/B) weight (mng)
Control 0.0 6.90£0.2" 31.9+0.9 10.8+0.4 3.0 2.90=0.1 843.5+99.9
Uniconazole® 0.05 5.85x0.2 422412 17.5+0.3 24 3.96+0.2 1397.0+92.6
05 7.45:0.3 18.2+0.6 12.0+0.3 1.5 1.320.1 702.0:43.1
Ancvmidol” 0.2 6.75£0.3 30409 14.0£0.4 22 3.3520.1 1309.5+57.6
y 1.0 6.35£0.2 14.8+0.6 12503 1.2 1.35£0.1 708.0+98.0
Paclobutrazol* 0.1 7.15£0.2 15.6+04 12.3£0.3 13 1.22+01 835.055.7
05 7.80+0.2 11503 104203 11 0.69+0.0 602.0+38.1

Trade name ; *Sumagic, *A-Rest, *Bonzi
“Figures were represented as mean valuetstandard error
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2005 mg/L AN 13 WATh FFE A3 v}
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o Yot BAgN 9802 Wi AL ¢ = 99
Ancymidol& AL W FFL AFAAAY FE} ¥
oA E HASA FolA W, EL BT} HoiHd u
B Foblt 3¢ AT YIARAY/ AHE g2 T
3.00) wls) 1.0 mg/L A= 122 A9 Hej7t A9 9Fq)
ARG & 5 AU, AAFL FEA} Bold42 2
A3t} Paclobutrazol 22 ME 57} wolAd) wa}
ol gotAy, Z9 A% 01 mg/L A 7}7‘} Hae
¥, 557} BobUel weh Fobich GAASE 05 mg/L
Ao A 112 9o} Fev} 98] 7Y n, ’%‘Zﬂ < Ag
TE7F golgd wal Z+A38tY ) Uniconazole 32 A ¢
Z Wge g FAAASE 2 005 mg/L AdMe
iz 8ls] =24 2715 o)A uniconazole A% A=
AT W 548 JeiE AeE AZEA g2 9
A 0.05 mg/L o)A 718 WAooy FE7} oty npa} J
A FobAth AAF £ 005 mg/L A o 1583 2
tgos 1 o4 ErdAe ZAastgt

AEAAAAAZL GHA plAE YFL B, paclo-
butrazol Az E HesEr}t FoldFE dHye 2Aa
g vFH, uniconazole 0.05, Ancymidol 0.2 mg/L 2] o] &
Hz7EY duFo] ZU3l9en, ¥ Ag 25 1 049
FEALAXE FUF o] 7A3HA, ZE A 45
ARGAA Asrrt woldd wat g #asg
4. we olus 99 Feol YOJME ancymidol 10,
paclobutrazol 0.3, 0.5 mg/L Ao} A& 989 71gA |
Hol A7 wold AoE HE 4 glon, E3
uniconazole 0.05¢} ancymidol 0.2 mg/L )X & 23]8 %
Aol 250 7 FE AT JEAZYYAT &
& & A2 AZAHA

Ped
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Fig. 1. Effect of uniconazole on the morphological changes of
Sedirea japonica cultured in vitro,

7 el Y=g B g nAE BRI
Al9) g&-S B (Table 2), uniconazole H & E57}
Eolfd el 247 £719 whd 2L ol on, Az
27t 2ok wet 2AZE FASHD. AAFL 005
mg/L He|olA 74 AR, FE7 Foldd b 7
4319tk Ancymidol HE e Ha 57} ZolAd w
& 2F4E Ao 24L oL, AL F13
H . Paclobutrazol Aol ¥ x7} Eoldd] wa} 22
E F7hley 248 Basgn, 234 Zohsige
U e Zadtd g2 F A7 FAS AFgolQoh
£3] uniconazole 0.05 mg/L Ao e ZFo| gz
Hl3le ¢F 13 mm %7}sl5ith. Paclobutrazol A @M x &

Table 2. Effect of growth retardants on root growth of Sedirea japonica cultured in vitro

Treatment Concentration No. of 1oots Root length Root diameter Fresh weight
(mg/L) (mm) (mm) (mg)

Control 0.0 12.420.7" 455+2.0 2.8:0.1 5028.8+171.1

Unic 1o 0.05 12.2+0.8 58.7+2.1 3.2+01 6317.0£379.7

onazole 05 145:0.8 352:18 42402 5066.02263.3

An idol’ 0.2 12.8+0.4 473122 3.3+0.1 5463.0+238.6

cym 1.0 15.3£0.5 409+19 3.6x0.1 497554324 .4

Paclobutrazol* 01 14.7+£0.6 432+21 3.9+0.1 5255.0+452.3

utazo 05 18.0:0.6 324:14 43:01 4329.0:461.1

Trade name ; “Sumagic, "A-Rest, *Bonzi
"Figures were represented as mean valueistandard error
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7t S7HE e, 59 05 m
F7F ¢k 50% Ax F7HE ¥,
FellA de ARE AFES AE
Fresh Weight Ratio)-& ZAF3 23,
paclobutrazol Ao X & Hels =7}t Fobd+S T/RE
o] ZtAaEo] AGR Kol AP AAHIEE ¢ F
ATt ojg 22 A= Chung F7]19 At A9 4
&4t Zinnia elegans cv. Red Sung] B3 & AAY EFHo 2
uniconazole (200 mg/L), ancymidol (250 mg/L), N-Dimethyl
succinamic acid (10,000 mg/L)E A2 8& i, uniconazole
o BFAA AFH/} 7HE F%o1, ancymidole F3h N-
Dimethyl succinamic acid®] &3h= 7} @oktha sk ci12).
B A3 X E uniconazole 0.05 mg/L X2 A] 2.3]8 Q4 A
o] 715l o1, paclobutrazol X 2]7} A&7} 713 3
t}. o)A ancymidol3} triazoleA] A4 A)#]¢] uniconazole
7} paclobutrazol & 24297} FAgo . 73l A&
o= Agsl zol& Vel oern, E3] uniconazoled}
paclobutrazol & 3}3}2] %126”& R oE B Y e
A9 SRR A2 79 s A2 B Holg
w&g 23 YFGAA /\P% Al o] g A& T3] 183
ol Aoz AZAHAY AAIANE Hsd =719 &
Fe AL FhHoZ FEo 279 1Y AP L
F7hEVH2,8,11,23], gR7gol FobAm[28], A& FHol
gz} o] FZ7E FepAY AAe F AolE vEIL,
a9 Fee A FF¥E XA v 9 B A
dxe =7t obdd wet de o A H, Bye

AOAE 5 9971 Asbl deded, oIk ead 459

g/L dAe tz7ol W) 2
2L 28] gobxin o

3o T/R&(Top/Root
uniconazole, ancymidol,

g3t A& F rosettes}ale FHAA BT EHQA AL
2 A4 A% ‘211%]11]-‘5 durEo g &7)9 AL o
Aste W goiHog wele AFe dse Ao2 B
288 x %l—t—tﬂ, AFANE YAAAA =7 Fo}
A5E T/R&O] A3 BAste AR uls) A5}

AL ANH R FRANEE & 5 AN

Invertase &4 23

AERZAAA Mo J§ invertaseFd-E YotR 7] 9
3] soluble acid invertase activity$} soluble alkaline invertase
activityS 77 743 A3(Table 3), ol AN A7e] &
e AHEE AAGAA NN T3] AHEsTst Fobdd o
2} ¥tk 3] uniconazole 0.05 mg/L A & h2TF
Ho} @40 ggton, @40 7HE U™ paclobutrazol
05 mg/L Aol A Ao AAe] 71 A o] invertase &
47 49 AR FEAHE e A2 AAHAG

Bal= XelwErt wobgd et 4] Hokon, &
Aol 74 AAERAY paclobutrazol M oA &Ao] 7}
& =4 Jesth

o] Aze GAM ] o3 AAY HEY A AF
o] ZAHAUL, o F99 FUF FFF invertase T4 o]
ERTHE B1[3,192025]¢ fAME BEollen, 53] &
Ao AEES uniconazole 0.05 mg/L X2} B AF
o GAE Ag A 25 &dF ol Friste BAEE
el e, 8WEe] g2 7 £33 7 #4739 F3]
2 Ao B3 AN L HEF o] FojHol F AoE J7H
k. 28] 1 invertase 843 99 ke Ao s
H3[181924]¢} ¥ HAgf AFr}t FAEEoH, 9 Aol
A 74 8¢ BYD uniconazole 0.05 mg/L AN &
A7 e Fgo] Mt w4, o AFAM AAE
soluble acid invertase$} soluble alkaline invertase &4 %7}
74z} 2,699 1.322 7} =4 veEly A A 59} invertase
o] BEH USS F2Y F UMD 53] B 4FY
A7, 9& AEE e oA invertase FAgo] H¢A HHA
By =AM o} o] R #F A7z Aok}
of & Aoz AAHUY

=§|-at
Invertase 43 4124 U
staAl A9 AEEe] HE

Table 3. Effect of growth retardants on invertase activity of Sedirea japonica cultured in vitro

Soluble acid invertase activity

Soluble alkaline invertase activity

Treatment Corzcen;rsdon (unit/total protein) (unit/total protein)
m

& Leaf Root Leaf Root
Control 0.0 2.60+0.22" 2.49+0.20 1.3020.08 1.260.06
Uniconazole? 0.05 2.69:0.18 217+0.19 1.32:0.08 1.07+0.12
rconaz 05 2.49+0.14 2.52+0.23 1.21+0.10 1.2240.09
Ancvmidol 02 2.43+0.20 2124016 1.22:0.12 1.03+0.02
cymt 1.0 2.38+0.18 233+0.15 118011 1.16+0.08
Paclobutrazol 01 2.56+0.19 260011 1.28+0.13 1.28+0.04
05 2.38+0.18 2.65+0.09 1.15+0.07 1.32+0.09

Trade name ; “Sumagic, YA-Rest, *Bonzi
“Figures were represented as mean valuetstandard error
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Table 4. Effect of growth retardants on starch content of Sediren japonica cultured in vitro

Concentration ‘
Treatment Leaf (% Root (%
(mg/L) *) *)
Control 0.0 0.28520.005" 0.280+0.026
Uni e 0.05 0.325+0.015 0.264+0.005
fuconazoie 05 0.2760.014 0.367+0.004
A idol’ 0.2 0.314+0.036 0.301+0.012
neymide 1.0 0.2780.035 0.330£0.011
Paclobutrazol® 0.1 0.405+0.010 0.335+0.012
aclobutrazo 05 0.276+0.012 0.540£0.032
Trade name ; “Sumagic, YA-Rest, "Bonzi
“Figures were represented as mean valuetstandard error
Ao 7t A ¥ ARGFE BE AHdA Ag=rst 1 & Z4Z wokg Ao HHS W, 27t 2545 |43
FEA W3 wobA AFAAA Y FEst EolAFE T o] A ¥y, §FL AHeg FUteAL, 2L &
L golAE A& ¢ F Uitk E38] paclobutrazol 0.1 mg/L kot 24 2 23738 Z713t9 ok Uniconazole 0.05 mg/L
A A, Ef Aeleh djz2Fol v 43 gL FHE B dAre 43 HYPAFo txTFRY 238 FIHAY. A
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£ st AASAT
Uz Zed 42483944 ancymidols} paclobutrazol

Invertase 848 ¢olR 7] 8 soluble acid invertase 84
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