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Stimulation of Flowering in Chamaecyparis obtusa
Grafts by Gibberellin Treatments®
Won Woo Kim' and Zin Suh Kim?
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ABSTRACT

To develop the effective methods of flowering stimulation, Hinoki cypress (Chamaecyparis obtusa
Sieb. et Zucc.) grafts growing ‘Ln a seed orchard and in a clone bank in Southern Breeding Station of
Cheju were applied with gibberellin treatments, and predicted the séed production potential, In the
seed orchard, GA4s 1.5cc was injected into the stem of grafts and spraved whole tree crown with
GA3 300ppm and GAyn 300ppm. On the other hand, in the clonal archives, grafts were given intru-
sion of GA4s 1.5¢c into the excised and open inner part of bark and GAj; 20mg and sprayed with GA3
300ppm. Additionally, grafts growing in the seed orchard were treated with gibberelling at 3 different
periods of time and 3 different tfeatments durinig the growing season.

The results obtained here are summarized as follows :

1. All of the applications of Gibberellin promoted female flower formation. Among these, the treat-
ment of intrusion of GA4n 1.5cc into the excised and open inner part of bark was most effective,
followed by the spraying of GAj; 300ppm. Similarly, the applications of gibberellin promoted male
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flower fomation.

2. Regarding the time of applications, treatment on August 15 was more effective than those of
August 31 and September 11 in the stimulation of female flowers. On the contrary, there was no
significant difference in the number of male flowers among 3 different time treatments.

3. It was supposed that the application of the intrusion of GAs; 1.5cc into the excised and open
inner part of bark on August 15 showing the best effect in female flower formation can produce

22.12kg seeds per ha.

4. Considerable significant difference existed among clones for both female and male flower forma-

tions.

5. Flower formation, especially female flower formation, seemed to be partially associated with the

genetic potential of individual trees.

Key words - GA treatment, seed orchards, clone banks.

MoOB

H L 8 dabe] 4F Aguiez e
gtell= 1904del =d=ded, AFE ° G
Aol A 29 AesFoes AR Qi A
A2Ae d7eEe] 1,200mm o)Al A7l
Y A Eqe] Ax wlerl AFE AMUGE
o Aoz A Uck(AFL 5, 1983).

FAe AE7F B3 BEAC] Fol AEA, =
zhAf, AletA, PR FoR oln, 53
el g gz sl e Fole WAH
Al wobxd FE, A T AR AT, =
g EAH2FE AFE AAS] B, AN 52
2 AMgsle, 4 Ale Kigow At Az
o] Fol AU, TUT o2& ol&4dE F 4
el &= ¢ cheksieh(dd A4, 1993).

#1960 =%E vt F8 2YFF
o2 Adsio] g2 o] 2HHAL gloH HIT
ol &3 A g A ezl A4
Aol dAsFoz S 23" Aok, 1996
Hxel $ivelel 29" WAL 1,451hao &
gt golev, A FEAHe dizAel $F
Abtrrch g2 oFe] zHHT leHAEA,
1997).

AESFAT oA NEFEAe AL
gt Aellx] Ak £YFeg e FAW
e B3 19604 =78 AFLE 2A3] Al
3te] 1983 =7tA] 11488 40ha®] AHFH& =
skl fejstn glev, 19963 =7HA] & 952kg
o] #2448 FHEA.

1992 %8 199647 #HZE 59d%

AT

2,650ha%] o] Y= ow, HEUdAg
NEFD F2e 117kge] Aar=Elgdch, olejg &
608ha®] ZH& 71534l s, A $8%F
w2z Zd A7 2Y¥de 23% Hxule] s
FE FAte s 2HE T e dAol},
Huj e FAAAY] FHo] Ay AEY 28
of wel = Ae)z} Aslrh, oy KBS
Asl7] st AFdAA L) NgFAE o= 4
4rslr) 2leled AAH LR MNPEAG BN
W go] Axs ), 53] 4243 2HEAL
Hejste wEo] AH4Elo] el GA(gibbe-
rellic acid)® elol] 9 N2 A 2 e £ F
Foll GAyrgs Helsted AstEa &7 qige
Bi(4)i, 1979 ; Rong, 1988 ; Wojciech, 1987 ;
Wladyslaw, 1987)¢} Ahi, siwle] GA; ¥
GAyrgs Aelsled AsEzaar) 9ote g
Bart glek(Kato, 1959 ; Tadashi®t Massaki,
1984 ; Ar4f, 1981). &3] HAWIYZYAM R
F197D GA Sxtrigl He2lA w27t 584
E ANSER Agqb ey FE A ¢
7kl Alzyol <kslzl ldg& RuElda, @
FHA98DE A2l A)7]lel 2lei4 GAs 300ppm %
500ppme THRE 9Y7R FHA P& o ¢
28 A5 Bger, B8 A2l 300ppm
A8 84 He|Fr} A} - 3o AsEAd &
H7} AdRLe waskgict.
2 drfe AFM 2 FEEYAM Hede
gdejsle] GA; ¥ GAyrg W, A7,
EHE Aejsed g FAF Aoz 4
g 4 v e FHEaa FPsieo.

Fo ]



BENERIE 8T8, 1998% 128

e
RN

Nz % wy

1. Gibberellin &2}

7}, AEFLAA 2 A=)

EAEog L 1978 AFE FHFE G4
¥ del A2gd AEes 248 #e R4
A A o] wlmA Fdi YEEL AAsHe

A d(1991) ¢ 14402 JF A4S
&g 3 3.8m, F227% 10cm, THES
3.6m olgdvh. 7zt AHejHEE 284 3JuiEom
delow, Aridze 84 159, 89 30¢, 9
11 32712 Helsldok, Heygozs 53
Abx 2 w7helg] WhE ARREl e SRR
+ GA3z ¥ GAyg Ed £34A 300ppmoz
ZAY F APE S A +REAH w
2 130mA =g SHo] k7t whgx HolH A
2 2R3 Axsido. £70dsde A2 Ers
% GAy7 1.5ccel CMC(Carboxy Methyl Cellu-
lose) 1g2 &3l HFE 1KE #Eos 3
Bl 7F 50cm Ffrol 3uteke g 34 E =Eled
712, AZ 2cm WEE BEES R F =43
GAyrE 91 2" Z2 3Asle] HlEo|y o &
Aol Eo7lxl A=E Fgivt,

. SEREMAAM ] AT

FAEogL 1981¥E AFE FAEE dd
5 dhdel A2ged AtEnw 24E FEREY
oA 207 FEL Yiten dolom e
(1994:)9 82 71gs 243 14494 old
I, P ASASS =3 3.5m, F173% 8o,
FHEL 3.0m ok, EE% 2B4L dAte
2 GA; 300ppm2 F3#*AE, GAys 1.5cc+
CMCe GA;s 20mg2 4=7teis] stsle=dl GAs
300ppma GAs7 1.5cc+CMC Hele AEYd
A2} Z2dg ubge g GA; 20mg Hele 20mg

551

& Fuol gob AN FUR oz
AZE 183 A4 ¥ 57 50em ¥9el 3
Wepo 2 Ihael Fdshart,

2. W=Er ZA

A2 chgafel 49 15U e FAEel e kg
CHEES] RS 2AEkdd. A zAbe
2y fstske] AW AFLAAE AdE
Azt stgla Aigteke] vluy ggtd 281
A e 2258 AAEA A3eE AR
o5 Al 205 AA 2F Hds s

< e, 3t 2t s s
I Fdd e R stgd.

NstF 2AA FAjRlel HE A} - g5} Afs)E
FA4AE Aelax] G2 dA R W o
T2 g,

F FFF71 A1 GA AR of
g g A AFLelA = FAd 3 E
€ g, EEREddM e FAdd ddEHe
e,

3. ha & EXMILE 23

GA Mg A 2AxI} g FUW
89 159 AYE J1Fox, A4S $01993)el
B3 GA #ed T35 ¥4A%E A48
o B9 FAEAFE HEF F had AL
e FAshe,

o % 0@

1. }BH

AFdoA HHE2E 9A5td GAs ¥ GAwr
300ppmE FHAE st GAyr 1.5ccE Sl
o &% AzpE 9 A A3 ¥ SspiEEEs
ZAHEA g A3 Table 1o AlAj=ef g},

Table 1. The effects of GA treatments and application time on flowering stimulation in a Chamaecyp-

aris obtusa seed orchard.

Time of No. of flowers per tree

application GAz 300ppm GA47 300ppm GAun 1.5cc Control
Aug. 15 521(650) 332(925) 1,536%(591) 60(153)
Aug. 31 475(597) 167(768) 465°(202) 60(153)
Sep. 11 309(419) 194(702) 423°(630) 60(153)
Mean 435" (555)° 231" (798)" 808" (504)° 60° (153)°

() : No. of male flower formation.

* Values followed by the same superscript are not different significantly at the level of 0.05



552 Gibberellin 2 &Y W52 BIERE

7} A=yl Al

Agp g A= GAyr 1.5cc HB oA F
Azl 60709 oF 13wel MH3tE B9 HE
808 2 He)7F 7P BHsE $eatdt. GAs
300ppm A= £ F7 A3sk 435708 o
S8 filgond, GAyr 300ppm A ] oA
= 231709 A7t et

B E-FoNseke] ¢ GAyr 300ppm A2 o
A 79871 ARBkete] b $43 AHE By
3, GA; 300ppm=}F GA4yr 1.5¢cc AHelolA zhzt
555, 5047071 AEpste] T =79 15370 B3}
Sttt ol GAAMEY &R A3
olu] o7 AL & ¥ up o).
£0(1988) HulAEdelX GAs ¥ GAyr
MCs} &Edteted At Azt Fe)« w8
T ExEAE Hyon, GAt GAyr 7
£ zol7} Aty Raslgm, H#(1985)
GAs 300ppm Ale} gafutu) g FAlo Az
e A 7B Advl Fvky 2uslg o,

Y. A=A AREA 5w

8¢ 154, 8% 314, 99 114 341718 o]
Al GAsz 300ppm, GA4 300ppm, GAy7 1.5ccE
Hz)ste}, AZAAESE zASGed GAw
1.5cc M2 FoA T 0.1% FFANA A717F Fo]
7} A=, o] sl 84 159 Halgvl
1,636712 714 $<3h3ivh. GAs 300ppm %
GAy7 300ppm A TFelMe Al7id A4 f9
e A=A wgko ol AHlpiMx 84
154 Mgk o] ©hE A7lel vsA 2FFoH
3} Fxle] i AR vehyr), oz Ax

2 xo} 84 1597l ol szl AP 29l
L& A 4 oy, =3 GAyr 1.5¢cc H¥
T4 1,636/ 7H4 Essl a9 AL GA
FolA] #7429 Aol 2eme] WEE S
Aelstg sl wiEol FAtael wig Aeig Az
£ vehie] AsEHE B9 Aoz A=,

Z

v

flo rir dode N odr £
O

ol HM(1985)0] R1g GA; Mol Aty
£ Al AHeEsle Aol A gl g
€ AT dAsl= Adelrt, webd AFUelA
N8 Z&21E sl 84 15479 GAE As)
F= Zlo] AdAoleln Aztgr),

gk RE AHeld gleld A71E £A
A foAdL QA=A gstoy, GAs 300ppm3
GAy7 300ppm Aol A& 13} Hsp=ka §A}
A 84 159 AH=® Aol T A7) HlAA
303 FAle] o} g Aoz epytr),

HYHF YoM e] oj-& At AH1987)9
GA3 F7kl]] "yl & - $33&x19] 79 84y
Fwol 7MY <kzdedvdy @ B, #E %
(1970)2] =zle] AFEzAAM T€ 119 He
vl 89 10d AHelrl AdAelgvie EuEx
frAkgE el

t}. ha 3 FA34% 4

Table 1o Yebwt zigAset 5 HgEaa
#7F 7 F949 GAgpr 1.5ec AE]F9) 84 15
o HeldHRE /IE22 7Y 5(1993)e] £4
3 GAX=EY T35 HAIs HE3te A4
Atgkg Jehdl A3t Table 29} 2o}, B 9
HF Akl glely GA el E 3t @& A
AAdef ol = 3.07galdl ¥l GAsz 300ppm A
2ol 30.58g¢ WA 4 sled, MHER
A7} sE F3W GAyr 1.5cc A= FoAME
55.29g8 AAE 4 & Aoz A4}, w3}
lhaell 400%&S 71522 ha ¥ £R4+HHL >
A% A3, GAyr 300ppm HelTF= 7.28keel
31, GAsz 300ppm A7 GAyr 1.5cc HEF
= 12.23kg % 22.12kge® FA ) 1.23kgel
ala oF 10f%F W 18F9 FTEAE el
M|MHEIL L(1985)e AE AFUANAd GAE
A3t A3 XEseel % ha 3 20kgd] F2A4
Ate] 7Hedche Rastgch, wekA] A FdelA
ZAH3A FEHFEFVIE A gdEtd NEE, =

Table 2. Estimation of seed production in Chamaecyparis obtusa stands assuming a density of 400 trees

treated by GAu7

Treatment No. of female Weight of seeds Weight of Production
flowers per tree per tree(g) seeds/ha(kg) percentage*
GA; 300ppm 521 30.58 12.23 994
GA47 300ppm 332 18.19 7.28 592
GA47 1.5¢cc 1,536 55.29 22.12 1,798
Control 60 3.07 1.23 100

* The proportion of seed production -of Gibberellin treatments to that of control
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Table 3. ANOVA table for the effect of gibber-
ellin treatments and clones on female
flower formation.

Source d.f MS F
Clone 19 8232725.9  6.91***
Treat 3 27637315.7 21.86**"
Clone x Treat 57 2436421.3  1.93**
Error 80 1264314.9
Total 159

* p<0.001 ** p<0.01
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‘*’4‘21 % 1270 F8, GA; 20mg Aol
395, 183, HF21E F 9N
%ﬁ- ]‘ii =] F-xE]FellA= Bk H 2,0007%
AeeEg wel F8o) ¢}, w2
1,000/11 olste] HL sistakg ¥l FEL GAj
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Table 4. Difference of female flower formation among clones in each gibberellin treatment.

Clones GA3 300ppm GA4n 1.5cc GA3 20mg Control
CN 3 310 (18) 1,415 (15) 715 (17 730 (9
4 607 (13) 5,675( 2) 8,225 (1 910 (D
B 1 2,582 (%) 458 (19) 755 (16) 280 (19
2 1,154 (9 3,900 ( 4) 680 (18} 565 (12)
JN 6 1,965 (D 3,625 ( 5) 2,720 ( 5) LL775 C D
9 4,525 (D 3,215 ( 6) 4,600 ( 2) 985 ( 5)
10 797 (1D 982 (A7) 1,275 (11) 652 (10)
16 1,252 ( 8) 1,800 (13) 1,483 (10} 1,000 ( 3)
18 4,015 ( 2) 3,125 ( 8) 3,990 ( 3 922 ( 6)
19 1,082 (10) 3,930 ( 3) 2,475 (&) 805 ( 8)
21 2,375 (4) 6,625 ( 1) 3,385 (4) 1,360 ( 2)
KN 21 715 (12) 2,350 (11) 393 (20) 375 (14)
23 2,150 (5 2,015 (12) 2,265 (9 590 (11)
27 380 (1N 1,775 (14) 1,205 (12) 287 (1)
45 405 (16) 648 (18) 957 (14) 309 (16)
46 472 (15) 2,615 (10) 2,675 ( 6) 420 (13)
48 100 Q0 422 (20) 815 (15 269 (20)
49 212 (19 2,805 (9 1,143 (13) 287 (18)
TG 5 2,100 ( 6) 3,170 (1D 2,515 (D) 1,090 ( 4)
c] 1 592 (14) 1,005 (16) 625 (19 342 (15)
Mean 1,339° 2,585° 2,114° 702°
Note : CN, JB, JN, KN, TG, and CJ:Chungnam, Jeonbuk, Jeonnam, Kyongnam, Taegu and
Cheju, respertively.

* Mean values followed by the same superscript are not different significantly at the level of

0.05.
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Table 5. ANOVA table for the effect of gibber-
ellin treatments and clones on male flo-
wer formation.

Source d.f MS F
Clone 19 13327594.2 1.90*
Treat 3 30784977.0  4.40**
Clone x Treat 57 6652289.6  0.95
Error 80 7002243.1
Total 159

* p<0.05 ** p<0.01

Al el Bed HF 212 -60709 vy A&
NFE Bdod 79l ATFA GAy
1.5ccol M= e 337 1,775 -5,675709 3
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FHAFAE o} E FEo vl NIl
A3 ubgol Aol et Fivig] HelFedH 2
uhg-g peo 83 A zte o Ao AF
A4 557 ol AR A=, 89 ¢35
Aol e S22 2 Azt BAF {24
o] AAEg ot FEFH Mo AZALEY
£ fv= Aoz Yehycoi(Table 5).

23 gl E Ao e} et@AsR R 7
e @ AE2 Edo] HE Duncand th5H
A& AAZ HA#A(Table 6), GA3 300ppm * &
T2 GAyr 1.5¢cc A=T7F 29 3§ AH
2,75070 % 3,09902 R 1,091701 ¥
A Azt F& e ey, 7 Azide
3,00070 olAbe] wlmAd W& JiseFs H FE
2 GA; 300ppm A TFlAME= d75%, "9
3, Ad6s, AB2E § 9N F&, GAyr 1.5cc

Table 6. Difference of male flower formation among clones in each gibberellin treatment.

Clones GAj3 300ppm GA47 1.5¢cc GA3 20mg Control
CN 3 390 (16) 1,320 (16) 2,160 (11) 1,750 ( 5)
4 560 (13) 3,750 ( 6) 4,775 ( 2) 1,620 ()
B 1 4,700 ( 5) 150 (20) 1,250 (15) 325 (16)
2 4,860 ( 4) 8,875 (2 552 (18) 485 (12)
JN 6 5,670 ( 3) 9,200 ( 1) 3,888 (3) 2,500 ( 2)
9 3,250 () 2,500 ( 8) 2,900 (7 2,250 ( 3)
10 465 (14) 2,125 (10) 290 (20) 420 (14)
16 1,980 (1D 4,410 ( 5) 2,525 ( 8) 1,425 ( 8)
18 4,520 ( 6) 1,140 (18) 2,978 ( 6) 1,130 (9)
19 8,020 ( 2) 1,525 (14) 2,100 (12) 1,125 (10)
21 2,820 (10) 3,615 (7 2,190 (10) 2,250 ( 4)
KN 21 53 (20) 2,250 ( 9) 740 (17) 275 (A7
23 3,250 ( 8) 1,375 (15) 1,290 (13) 1,675 ( 6)
27 225 (19) 1,940 4D 3,000 ( 5) 0 (20)
45 430 (15) 1,150 D 1,275 (14) 410 (15)
46 363 (0D 6,150 ( 4) 4,850 ( 1) 535 (1)
48 308 (18) 835 (19) 1,150 (16) 66 (19)
49 3,148 ( 9) 6,150 ( 3) 2,310 (9 435 (13)
TG 5 8,950 ( 1) 1,920 (12) 3,650 ( 4) 2,900 ( 1)
cy o1 1,055 (12) 1,545 (13) 540 (19) 250 (18)
Mean 2,750° 3,099 2,220° 1,091°

Note : CN, JB, JN, KN, TG, and CJ:Chungnam, Jeonbuk, Jeonnam, Kyongnam, Taegu and

Cheju, respertively.

* Mean values followed by the same superscript are not different significantly at the level of 0.05.
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