Zep[ 1 L o WP Ay 59:25-35 (1998)

GAs# I of s 90 1 5 52§ 12 0

wm =

,ﬂu;%fﬁ 7 FPG%J B DF e HE1996F 107 ] 29&[@@ » 11F[1SE s 78
A TR 10 2 @%ilﬁfmyﬂ FETRFL VR 000 0 SR RTER S S0 11 F (29 MR oA
FREAREL 2532455 645 H]Jﬁ?ﬁap[parzoppm GA; » P [l e 7= i

FGA3rTﬁFJ" 2035 B o BB EREGAS 1T I8 R TS » [ el F0 2
‘Vﬁg PR R T o T B P R K SV VA R i TR R 3~5em ¢
F:F" “:F‘HU PF#*‘E‘E'I [@LFF-{ E’flf‘%"ia‘fl%ETMiﬂF'Eﬂ%% fi SETI# = 4~5em » FHT TR,
FPII[EIJ #%‘Eﬂ }@LF E'Ftl&fj‘f = SYOLEMIE NG > f& 2 8= 40% o [ T FJ'L“:FE[[J Fﬁ{h@”
fe 1R Efuaa‘mﬁpﬁr Pﬁi@iloqs%’ﬂﬁ,%f“%“ S BT R - [ERSGA,
20ppm g N Ul R A %' » BRI J»% DI R e T VAR > B
SRR B e TR A RUEEE RGO R 2 B e T PR GAST T TR
;lij;rsr% TS| Fi@ AE10%) ) - > BTN VR f[g}gqgg\pk@ VIR o fLreTy,

RPN E R W (AR VB el o [l e R J‘JFE%JFEJFE#I?FJW i ET

rjigﬁqﬂ" DI %TL‘EJ;;,'JTL. . ‘(‘L.E{z . TL"TE‘ o

) TQMTQF‘JTJ,;I%?EL[ J;Hjﬁﬁj ﬁi » BB P % [/F[E'[ JTL(zz) e kﬁ?[ﬁ%{%r[ﬁﬁ t/lE[J
AJTuIﬁ:fF*J@g) [Ek F o Fﬁ' L R s A k’*”?[ﬁj i AN [JE—)&F’f[! o ﬂﬁi P T3t S5 B
PEMESART 0 SRR T B [ SR R R P e A
U YN et fﬂ‘%‘(bﬂ\l&q‘pyg, u[% 140%1) 5 7 EI?T: W A A i 19 38 T i B 212

G TR S LB TR v Ty 0 Then b R SBISE o Pertel 53 B 050U g TT L 1 I
1(2224) %?t HEH }_E%[Hruh;wzl 3393 W[L;waft@ 7)+5—,4F[ r c[sr@?&ﬁ I 35 ,ﬁjgxrjﬁ: , IHW‘?J@’UD
A JD%% FIBr o GASTEH B (9.0 5 % b o F[ D 2 OW @ s F g
PR BRI TR I R S o T U BRI R AU R e
BORITO) e GERRAG ) GASHLR S TSR fly - HER AR > o TR0 MBI P
SRR I RRERPERARL A5 PIGA[ R % fERT T VM‘ B F =
(11620 'Jilﬁ'%i[ﬁ?‘%??fﬁ ETRISTRR ﬁ' TR e $ ) 2 TRE| 3T 3:‘j~<EI$E‘)}+E? s
H R FUOTE R I GANTH I TU RIS (L SRS {7 A @Iuiﬁ%rﬁ

D L S LA 5T 0461 B -
2k LY S BRI -
S I L S P



%6 B 1 L 5 U Y o e

MEHERTFTIE

3 [5(Chrysanthemum morifolium Ramat) FPF\[E}?J W b R Fﬁ[?ﬁfﬂ‘ 85F 10%5]29F1 &

FR > LLP TS EUy= o FERE b 7 R TOP 2 V8 B 13050 1) RIS I i 10> AR 1 4 5o
117] 29E[[§1LF it Rk &‘[%” ‘H[Jii/‘@ﬁrqﬁfual 23~ 4 5~ 6&1—171—%]_¥IPEFGA3(Slgma
BN ﬂ & fifi A E'FGIOZS) 20ppm » I} 7 FEVRG SRR > P GA T (IR B TS5 6 R 2
VW%E‘ #Llf:%fﬁﬂﬁf p F,;,J FL86F 1F]27F1 > T =, EB17]23]] o;&fg,wnwu

1
1LE ?ﬁ‘ﬁ[ f A GA e V= BRI B gﬁﬁw’iﬁbi@ﬂ PP R

'Gf\

gl

2= T F[ElJﬁ#ﬁ'gﬁﬁﬁ[ THRErE ST = arh Ak 2 B e 5T = 5T gﬁ"‘j’ﬂ/ﬁ L
e GL R RS er NS S ERE T R R A REE RN
TJ:;:F_C‘[{I"\"—‘[:)J ,;';T'V“{‘J,FU [/&(TJ’WT“F{IW °

B E UL PR T S e

4898 Il iz ?ﬁﬁ[ @LP Pfo i = ] [l ] < B A B H?IE\—EFH g LPﬁf g v = Fﬂﬂ#"ﬁgj
NS Eﬁ'“gl\ro

S E R gﬁﬁ‘j [Fil i Bl Te] 2 A A R T 3O R oA iR _‘\’J‘%ﬁﬁi'ﬂ/?ﬁ

6418 5 A T-FO B IR SR T AT

SEERFR G = ﬁ%?—f(Completely Randomized Design) » & & EI = Fif » ﬂgﬁfﬁ 10
= JTL"?VT il e MIETH =0 ‘&7 55 #77(Duncan’s multiple range test)= £ 28 % -

FESR AT aR

i 1 Frif s TR EijﬁFPﬁTN ppm GA; > FPIZ[E[J # llsﬂﬁﬁ% i 30 4 e
%Jfﬂ?‘"ifj’”é T V3l FURTR V8 3~Sem o (M HFERTF/TLES 2506 b i S HY 6 4
TIFE T BT T%(i“ )°
rﬁ‘*‘?m A @LP%‘E%{IQI*&ﬁFEIJPﬁFGAz  SHE IR VIR [ I P
I~ > BB e 88 > 59 Sem » ) 1] TR E T[Jiﬁiﬁ‘fﬂﬁiﬁ E'H R
FrIf3~5 =+ PVREGALY S L DA 1 p%wm 0] 1P VSO
ilPF > 136 Jp?ﬁw“/ﬂmﬁ T(FD) e

FPII[EIJ # J%’J’fﬁﬁ’;ﬁl*;‘%?& H’iﬁ"?ﬁﬁ'f'ﬂ*fﬁ"’577%5‘5107%@??*4%3@?}
PRI ARG ) T D TS 9 G

FEGGASH - H LD TR E AR B (AT - ) Eﬁ{‘a:ﬁ‘mlﬂmﬁ’fﬁ?wmv‘
40% > 2 gl o IR ST = DY MIEA  JRAR S R S T A B A

RS R TR 2 SV AT [ - R SYASRIIE S E R B R e
SR PRI B o T ST AT IEAGGALEE o BR SY3EY BTN I o B ERIGE TR 0
e T TR VI R W TP T (S F P



GAs T BRI S5 4 L) 30 1 27

fif 5 =% p% u&;%bwfguisaﬂﬁrzoppm GA; [EH] I/Eﬁfp%& Rropse= I -

9y 1~ 3i[F B T PF#%‘E‘P— FPFIE'J ’f’{f‘s‘i&%\l L o T LA R R ijp[ ;
2lIEy Fp[E.J ﬁ /}'”r%ﬂ;ﬁ S e R 4 6@@#3&@ GAsﬂme P T
;[/ﬁflf[rjj o r U FF# SRR E I/}f"sr%\l fEEE o ) HE[J #;&;,ﬁg A=

c-:\

o [ o
oo~ PR T [FIEELCTER 20ppm GA; 3554 = Fp PR VR
Table 1. Effect of spraymg time of GA; (20ppm) on stem growth of Chrysanthemum morifolium Ramat
var. Ha-Lei
Accumulate stem length® (cm)
Treatments' -
2 wks 3 wks 4 wks 5 wks Flowering
CK 9.8 a’ 18.5a 28.7Db 318 ¢ 365¢
Ist wk 10.0 a 19.1a 292D 31.8¢ 36.4c
2nd wk -- 18.1a 29.5 ab 32.9 be 37.6b
3rd wk -- -- 315a 355a 39.7a
4th wk -- -- -- 34.5 ab 41.0 a
Sth wk -- -- -- -- 359¢
6th wk -- -- -- -- 36.8 bc

! Treatments: CK didn’t spray any chemical or water at all. The other treatments were sprayed 20ppm GA; only once,
each of spraying were treated on the last day of weeks which showed in table after lighting-off.

% Stem length was measured from lighting-off. Data was collected each week, after 5 weeks, the flower bud
emerged and the stem length was almost same as flowering.

3 Means within the same column followed by the same letters that are not significant at 5% level by Duncan’s
multiple range tests.

A TR T 65 20ppm GA BT L TR R
Table 2. Effect of spraying time of GA; (20ppm) on stem growth of Chrysanthemum morifolium Ramat
var. Chin-Sin-Hwang

Accumulate stem length®> (cm)

Treatments' -
2 wks 3 wks 4 wks 5 wks Flowering
CK 10.1b° 18.8 b 33.0b 36.9d 433 ¢
1st wk 119 a 223 a 374 a 41.3 ab 48.1 ab
2nd wk -- 219 a 369 a 41.3 ab 48.1 ab
3rd wk -- -- 38.1a 425 a 49.0 a
4th wk -- -- -- 40.1 be 477D
Sth wk -- -- -- -- 445d
6th wk -- -- -- -- 46.4 ¢

1:2.3- Qee Table 1.
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Fig. 1. Effect of spraying time of GA; on 1nﬂ0rescence of chrysanthemum “Ha-Lei”. From right to left:
shape of inflorescence which were not sprayed, and sprayed 20 ppm GA; when plants were 1,
2,...,6 weeks after lighting-off.
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Table 3. Effect of spraying time of GA; (20ppm) on peduncle length of Chrysanthemum morifolium
Ramat var. Ha-Lei

Length of peduncle’ (cm)

Treatments'

1-6th 7th 8th 9th 10th
CK 59¢ 740 92¢ 9.5d 11.2¢
1st wk 6.4c 85D 9.8 ¢ 113 ¢ 11.8 be
2nd wk 6.4 c 7.7b 94c 113 ¢ 11.7 be
3rd wk 6.6 bc 8.1b 10.3 be 11.8 be 11.7 be
4th wk 84 a 103 a 11.4 ab 13.2 a 13.8a
Sth wk 7.5 ab 9.8 a 11.4 ab 12.5 ab 12.7 ab
6th wk 7.5 ab 10.6 a 11.8 a 12.6 ab 12.7 ab

'3 See Table 1.

% Length of peduncles was measured on flowers from terminal bud down to lower flowers. It was measured length of
main stem from top to 6th node as 1-6th because “Ha-Lei” had small flowers and short peduncles in the top of
inflorescence. (See Fig. 1)
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Fig. 2. Effect of spraying time of GA; on inflorescence of chrysanthemum “Chin-Sin-Hwang”. From right
to left: See Fig. 1.
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Table 4. Effect of spraying time of GA; (20ppm) on peduncle length of Chrysanthemum morifolium
Ramat var. Chin-Sin-Hwang

Length of peduncle? (cm)

Treatments'

Ist 2nd 3rd 4th 5th
CK 481’ 55a 73b 8.6 be 9.1d
st wk 48Db 5.6a 7.5b 8.7 bc 10.3 ab
2nd wk 5.1a 5.7 a 7.5b 8.8 abc 10.1 abc
3rd wk 44 c 50b 7.0b 84 ¢ 9.5cd
4th wk 51a 58a 8.1a 92a 104 a
5th wk 48b 5.6a 7.4b 8.7 bc 10.0 abc
6th wk 5.0 ab 59a 7.5b 9.1 ab 9.7 bed

'3 See Table 1.
% Length of peduncles was measured on flowers from terminal bud down to lower flowers.
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Table 5. Effect of spraying time of GA; (20ppm) on stem diameter and leaf area of Chrysanthemum

morifolium Ramat var. Ha-Lei

| Stem diameter’ (mm) Average of leaf area’ (cm?)
Treatments
2nd wk 3rd wk 4th wk S5th wk 2nd wk 3rd wk  4th wk Sth wk

CK 6.5b° 6.2 a 48 ¢ 35b 23.6a 24.8 a 17.6 a 7.0a
st wk 6.5b 6.3 a 4.9 be 3.7 ab 25.1a 22.6a 17.6 a 74 a
2nd wk 7.0 a 6.7 a 54a 3.9 ab 239a 243 a 17.8 a 73 a
3rd wk 6.9 ab 6.7 a 55a 3.9 ab 24.7 a 262 a 189 a 7.8 a
4th wk -- 6.5a 5.3 ab 3.9 ab -- 252 a 192 a 7.9 a
5th wk -- -- 5.3 ab 4.1a -- - 19.5a 8.1a
6th wk -- -- -- 3.9 ab -- -- -- 8.0a

'3 See Table 1.
% Stem diameter and average of leaf area were measured each part which grew in weeks after lighting-off.
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Table 6. Effect of GA; spraying time on stem diameter and leaf area of Chrysanthemum morifolium Ramat
var. Chin-Sin-Hwang

{ Stem diameter’ (mm) Average leaf area’ (cm?)
Treatments
2nd wk 3rd wk 4th wk 5th wk 2nd wk 3rd wk 4th wk 5th wk

CK 50b° 5.0b 4.7b 3.7 a 21.8 ¢ 14.1b 11.6a 4.0a
st wk 53a 54 a 5.0 ab 3.7 a 24.2 ab 17.5a 11.6a 4.4 a
2nd wk 5.2 ab 5.3 ab 4.8 ab 3.8a 254 a 193 a 119a 45a
3rd wk 5.2 ab 5.2 ab 4.9 ab 39a 24.6 ab 18.1a 12.1a 4.8 a
4th wk -- 5.1 ab 4.9 ab 38a -- 19.8 a 13.2 a 56a
5th wk -- -- 5.0a 3.7 a -- -- 13.7 a 50a
6th wk -- -- -- 36a -- -- -- 51a

1:2.3. Qee Table 5.
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Table 7. Effect of spraying time of GA; on nodes of Chrysanthemum morifolium Ramat var. Ha-Lei and
Chin-Sin-Hwang

Accumulate nodes” (no.)

Treatments' Ha-Lei Chin-Sin-Hwang
2 wks 3 wks 4 wks  Flowering 2 wks 3 wks 4 wks  Flowering

CK 53a° 9.2 a 143 a 17.2 a 49 a 9.2 a 149 a 16.7 a
st wk 52a 94a 14.7 a 17.1 a 52a 9.6 a 16.0 a 17.6 a
2nd wk 5.6a 95a 14.8 a 17.6 a 49a 9.2a 153 a 17.0 a
3rd wk 52a 92a 144 a 17.2 a 52a 9.6 a 158 a 179 a
4th wk 50a 89a 14.1 a 17.1 a 50a 89a 14.7 a 16.6 a
Sth wk 5.0a 8.8a 13.6 a 16.6 a 4.7 a 89a 149 a 16.8 a
6th wk 51a 9.0a 14.0 a 17.1 a 5.0a 92a 152 a 17.1 a

'3 See Table 1.
% The nodes were calculated 2, 3, and 4 weeks after lighting-off and flowering.
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Table 8. Effect of GA; spraying time on flowers diameter of Chrysanthemum morifolium Ramat var.

Ha-Lei
{ Flowers diameter” (cm)

Treatments

Ist 2nd 3rd 4th
CK 4.89 b 474 a 477 c 477 a
st wk 5.01 ab 482 a 4.89 abc 4.86a
2nd wk 5.02 ab 483 a 4.81 be 483 a
3rd wk 5.15a 491 a 4.86 abc 498 a
4th wk 5.06 ab 492a 5.11a 5.05a
5th wk 5.04 ab 482 a 4.89 abc 491 a
6th wk 5.09a 495a 5.04 ab 498 a

1-3- See Table 1
% Flowers were calculated from terminal buds down to lower flowers.
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Effects of Spraying Time of GA; on Spray Type
Chrysanthemums'

Chian-Shinn Sheu’, Yann-Ray Chen” and Su-Ching Wu’

ABSTRACT

Cut chrysanthemums, var. Ha-Lei and var. Chin-Sin-Hwang, were planted on 29,
Oct., 1996. Night-breaking light was used during 10:00 p.m. to 1:30 a.m. to keep
vegetative growth after planting, and then turned off on 29, Nov. 20 ppm GA; were
sprayed on leaves only once from the 1st to 6th weeks after lighting-off so that the
appropriate time of spray was evaluated. The results indicated that spraying GA;
enlarged length of stem and peduncle, but the effective position was different between
two treated cultivars. On variety Ha-Lei, applications of GA; spray in treatments of 3 or
4 weeks after lighting-off had longer stem, 3-5cm, than the controls. In treatments on
Chin-Sin-Hwang, stem was lengthened 4-5 cm by spraying GAj; during 1-4 weeks after
lighting-off. Length of peduncle increased about 40% on Ha-Lei by spraying during 4-6
weeks, but for Chin-Sin-Hwang, there was only 10-15% enhancement only on 4 weeks
treatment. The other treatments on Chin-Sin-Hwang had no significant difference
comparing with the controls. Stem diameter of some treatments increased, but most of
treatments had no significant difference comparing with the controls. Leaf areas and
nodes had no significant difference among all treatments. Flower diameter of Ha-Lei
enlarged 10%. The quality of flowers was enhanced by the change of inflorescence

resulting from length increase of stem and peduncle, and flower size enlargement.

Key word: GA, spray chrysanthemum, inflorescence, peduncle.
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