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ABSTRACT The effects of seed soaking (8 and 24 hours) and foliar spray of plant growth retardants (daminozide,
chlormequat and uniconazole) on growth control in zinnia were investigated. For seed soaking of ‘Dream Land Rose’,
the changes in plant height was not affected by seed soaking time (8 and 24 hours), while it was severely suppressed
by high concentration of chemicals tested. An application of 125 mg - L uniconazole was most effective for plant
height suppression. Flowering was promoted by all treatments of chemicals. However, for ‘Dream Land Scarlet’, plant
height control at 24 hours seed soaking showed more effective than 8 hours, and all treatments of chemicals decreased
plant height. Uniconazole gave the best result for plant height control. Flowering tended to be hastened by the
treatment of chemicals. For foliar spray, plant height was remarkably decreased at high concentration of uniconazole.
Flowering was promoted by chlormequat and uniconazole in both ‘Dream Land Rose’ and ‘Dream Land Scarlet’. Also,
daminozide decreased number of petals.

Additional key words: Daminozide, chlormequat, uniconazole, growth inhibition, dwarfing, days to flowering

2449 Aoz g vk 4E2RAAAE F2 oy
- h3lFol Az AGE AAlst] BYHIE golAY s

18 4% E¥o2 o853 ¢ItiNewman, 1995). Cathey

M o

fe K

N

WA E(Zinnia elegans)& Me717F A3 B0 digt AL

74el7) W] s = Bal8o 2 olnE W|@th AYFE, T (1975)%= ancymidol, phosfon, chlormequat, daminozide 2] A}
T3l 5o de] o] g5 a glon, felve e R st FAAAE 88%<] A& o] A2 A3, daminozided} ancy-
AAA 3 ek B8 2047]e] HoASHAM wFoA B &5l midol& ThFgH &9 A& JEAE Ay FATE 53

o|FolA o] A7), 3, I T Tkt o] JIA] AEF} EF ancymidol2 67F2] 28| 7 9l daminozide= 60F<]| 2]
o] $AHATE £ 1o Folo] JE g go} Hepdo B dtadrt ole Ao Rasgidh

2 10857} Hon, HEgoRnw o] &3 ITiBall, 1991). g9, triazole7] 3}3H%E % paclobutrazol®} uniconazole2 THOF
Wzl g dukdo AM YellA AR 7] i 1, 3 224 A8 2AA ¢ EHst ov(Davis 5, 1988), &

g, BARE So g Z7)7) BAsie] AEAe] AskE 7] 4k &t daminozide®} chlormequat®t} oA &3y} @A|sly, 1L
olgg EAE aldsly] g 24 WlosEe 3424, DIF,  MET ALdA AAZIs & Aoz geld riBarrettd}
AuE 24, #5248 2 A2Aed olg Wb Fo) AlREn Nell, 1991). ¥1UZ ‘Red Sun'9] 7% uniconazoleo] THE A}

o} ARAAAE Melshs Aol Heth G anE A&+ IAA Hlsl] A E3r} 7P AR AL AAH I %9

% Received for publication 21 November 2001. Accepted for publication 6 December 2001.

KOR. J. HORT. SCI. & TECHNOL. 19(4), DECEMBER 2001



AEFS 72N Kim(1992)3 Armitage ${(1981)2 WU 3
o dg] FFol AEAZIAAE A2t of DM 247
29| A7Ao] kAR, YA Fde TS FA ¥skow, st
7} AdEr it o2 d A xR o M| A A B F
F(Keevers} West, 19921} 2] A])7](Khoreiby %, 1990), &
HhH(Barrett®} Bartuska, 1982), 2|5 %(Cathey?} Struckmeyer,
1967)c] Wt e theA vepd 4 Sick

meh 2 AR Wdgo A& Ad A A Yot
H7] sl 2 7B AEAZAAAY $3F AA A9 7 T
HEXAY EHRE AR

p

XHE al

QX TAKII £H3]ALe] Zinnia elegans ‘Dream Land Rose’ 9}
‘Dream Land Scarlet’ 35 A& d] A}&3s1th 2E& damino-
zide 2000, 4000, 6000, 8000mg - L', chlormequat 1000, 2000,
4000mg - L, uniconazole 5, 25, 125mg - L™ g-dd] 8, 24417t &
ot Az)sih. AYATE daminozide 2500, 5000, 10000mg -
L'l, chlormequat 500, 1000, 2000mg -L'l, uniconazole 5, 25,
125mg - L & 34 3 159 Fol Aaisich. A4l 323}
of 2k 209 5 2] 4-6vf FEoln 4L dem Y7} HAUS
W w2A RS SANE A 37 12em 54 619 pote]
Baslom, 239 A o2 sto] TUAN:PK = 15:30:15) 1000

& AvjetATt. 2 A SAHAY 3k fan HE
ZANE 3% F 750 2%, Ad9R - & 1374, 3 88
T N de, AT AAFH AEF B BAFH HEFC
Hl & 52 RN AR BAEANL SASE o] 43
Duncan®] thEhdA oz v walch

g3 o 2g

ASMEARNC BN &1

A2 ‘Dream Land Rose’$} ‘Dream Land Scarlet’e] £21= 8
AlZE} 24812 2 EAZGAA S AEA A E o AFel 7|A
= oJgke Table 1, 29} 7t} ‘Dream Land Rose’'s] 7% 2742
AEA A7) BARIC] ATt wotdsE AAag7t ZAk
TG 2 g3tAo] Hlste] uniconazole®] ka7t 7MY Fo
™ E3] uniconazole 125mg - LN 7} 2 dstads Bk
HdGe A - Z dshs A9 FR9 w9 A ARt whet
ozte] zlolE HGlout dRe Ade HolA ofgtth A9 %
AL Agd Y FRrY v FHEGe 033 AFAA
Zte] GEo] vepkon] 8A|T Hlste] 24A7F AFAEAA F
7FtT Slokr SA|FolM et Ak 70 R 24A17F AFA
glol|A ezt Frksle A dolUth

2350 QA Fe Melerrt goldeE gasida 84t

METH 243 FA o)A 2t S7keke 43S Ut of

Table 1. Changes in growth and flowering of Zinnia elegans ‘Dream Land Rose’ treated by seed soaking of various plant growth

retardants for 8 and 24 hours.

Plant Largest leaf No. of

Stem Shoot weight (g)

No. of

Growth retardant
concentration height (cm) axillary flower  diameter dry/fresh ﬂDays to
(mg - L") (cm) length  width shoots/plant buds/plant (mm) fresh dry (%) owering
8 hrs_soaking
Tap water 0 28.052° 10.19 a 6.09 ab 4.40 bc .58 asd 5.62 b 26.06 a-d 3.37 abc 1295 bcd 58.13 a
Daminozide 4000 28.08 a 988 a 557 abc 4.72 abc 1.89 a-d 5.84 b 27.94 abc 3.37 abc 12.10 bed 57.00 ab
6000 2344 b 993 a 626 a 4.33 be 1.78 a-d  6.16 b 31.76 a 3.66 ab 11.54 ¢d 55.56 b-e
8000 2132 cde 958 a 576 abc 442 bc 200 ad 593b 2857 abc 3.71 a 1291 bed 55.33 c-f
Chlormequat 1000 26.38 ab 987 a 6.12ab 4.00c 1.48 bed 588 b 27.99 abc 3.51 abc 12.55 bed 54.63 c-i
2000 23.17 bed 9.50 ab 5.61 abc 4.03 ¢ 1.52 bed 552 b 24.57 bed 3.23 abc 13.00 bed  54.83 ¢-h
4000 22.69 bd 845 b 524 ¢ 4.03 ¢ 1.48 bed 568 b 2430 bed 2.97 a-d 1222 bed 54.57 c-i
Uniconazole S 2331 bed 1001 a 540 bc  4.36 be 1.31d 583 b 2336 cd 3.05 a-d 14.14 abc 53.61 ghi
25 23.08 bd 935 ab 5.76 abc 5.00 abc 1.56 a-d 740 a 24.19 ¢d 2.97 a-d 1243 bed S53.11 1
125 1729 ¢ 1027 a 532 bc 475 abc 140 cd 573 b 2028 d 2.87 bed 1427 abc 54.00 e-i
24 hrs soaking
Tap water 0 28.08 a 1027 a 5.84 abc 5.75 ab 192 asd 6.07b 3137 a 339 abc 1422 abc 57.83 a
Daminozide 4000 25.54 abc 1039 a 6.04 abc 5.14 abc 1.33 d 575 b 2822 abc 2.93 a-d 13.12 bed 57.00 ab
6000 26.08 abc 942 ab 5.79 abc 5.23 abc 2.20 ab 5.54 b 29.47 abc 3.18 abc 14.21 abc 55.20 c-g
8000 2244 bed 972 a 523 ¢ 5.55 abc 2.28 a 571 b 27.00 abc 3.46 abc 16.03 a 56.17 be
Chlormequat 1000 2590 ab 10.12 a 5.76 abc 6.17 a 194 a-d 579 b 29.00 abc 3.14 abc 13.85 abc 54.22 d-i
2000 23.46 bed 1032 a 577 abc 620 a 2.08 abc 590 b 29.02 abc 3.09 a-d 13.07 bed 54.67 c-i
4000 19.73 de 9.79 a 575 abc 553 abc 173 a-d 590 b 28.81 abc 2.76 ¢d 12.59 bcd 54.03 e-i
Uniconazole 5 2633ab 10.00a 5.59 abc 6.17 a 1.83 a-d 629 b 3047 ab 3.57 abc 14.61 ab 53.67 f-i
25 20.79 de 9.66 a 593 abc 6.00 a 1.75 asd 620 b 28.55 abc 2.89 a-d 12.87 bed 53.17 hi
125 18.02 ¢ 972 a 567 abc 589 ab 2,11 abc 566 b 2630 abc 2.30 d 10.52 d 55.78 bed

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 2. Changes in growth and flowering of Zinnia elegans ‘Dream Land Scarlet’ treated by seed soaking of various plant
growth growth retardants for 8 and 24 hrs.

Growth retardant

Plant

Largest leaf

No.

of

No. of

Stem

Shoot weight (g)

concentration height (cm) axillary  flower diameter dry/fresh Days to
(mg-L") (cm) length  width shoots/plant buds/plant  (mm) fresh dry (%) flowering
8 hrs soaking
Tap water 0 3883 a° 1041 abc 596 ab 9.55ab 553 ab 679 abc 30.86 ab 3.81 bed 12.44 a-d 58.80 a
Daminozide 4000 32.54 b-d 10.60 ab 5.78 abc 9.08 a-d 6.55 ab 6.71 abc 28.89 a-d 3.56 bcd 12.35 a-d 56.80 f
6000 31.68 b-d 1032 abc 5.84 abc 8.96 a-d 6.38 ab 6.54 abc 24.97 a-d 3.17 ¢cd  12.03 bed 57.67 ef
8000 2622 e-g 10.08 abc 5.59 abc 9.42 a-d 623 ab 6.10 bc 24.53 def 2.93 d 12.73 a-d 59.67 a
Chlormequat 1000 28.81 ¢-f 10.74 ab 6.02 ab 856 d 7.03 a 673 abc 30.61 abc 3.53 ¢d 1155 cd 57.87 ¢-f
2000 3598 ab 1132 a 6.21 a 9.15 a-d 5.58 ab 6.66 abc 27.47 b-e 3.51 ¢d 12.78 a-d 58.87 a-d
4000 27.56 d-f 1032 abc 574 abc 861 ¢d 6.89 a  6.39 abc 29.51 abc 3.67 bcd 12.44 a-d 59.53 ab
Uniconazole 5 2927 c-¢ 10.88 ab 593 abc 8.67 cd 6.17 ab 6.71 abc 28.65 a-d 3.93 abc 13.87 abc 5427 g
25 2752 d-f 9.48 bed 4.87 cd 9.17 a-d 503 b 6.54 abc 2249 f 294 d 13.07 a-d 54.67 ¢
125 26.02 e-g 10.70 ab 5.67 abc 8.78 bed 6.94a 690 ab 2573 c¢-f 3.60 bed 13.91 abc 5440 g
24 hrs soaking
Tap water 0 3490 ab 10.17 abc 6.41 a 955ab 678a 724a 3288a 473a 1437 ab  59.43 ab
Daminozide 4000 24.19 f-h 10.55 ab 595 ab 931 a-d 6.78 a  6.65 abc 2834 a-d 3.76 bed 13.29 a-d 57.10 ef
6000 20.89 h-j 10.16 abc 5.88 abc 892 a-d 7.11 a 691 ab 30.77 ab 4.50 ab 14.69 a 5697 f
8000 19.04 ij 10.64 ab 5.83 abc 9.00 a-d 6.45 ab 6.51 abc 30.40 abc 3.97 abc 13.06 a-d 58.33 b-e
Chlormequat 1000 28.33 ¢-f 9.51 bed 4.14 d 9.67 a 6.33 ab 5.85 ¢d 28.61 a-d 3.57 bed 12.12 a-d  58.00 c-f
2000 22.44 g-i 10.27 abc 5.86 abc 9.44 abc 6.50 ab 6.66 abc 26.82 b-f 3.63 bcd 13.52 abc 58.67 a-d
4000 18.31 ij 892 cd 498 bed 9.11 a-d 5.67 ab 6.43 abc 23.14 ef 3.03 ¢d 13.07 a-d 59.00 abc
Uniconazole 5 1730 855d 443 d 867 cd 356c¢ 513de 1488 g 194 ¢ 13.22 a-d 5733 ef
25 1992 h-j 6.84¢ 3.06 e 945 abc 222¢ 476e 1108 g 127¢ 1149 c¢d  57.67 def
125 1622 j 6.94 ¢ 290 e 8.56 d 250 c 519de 1138 g 124¢ 10.90 d 58.00 c-f

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 3. Changes in growth and flowering of Zinnia elegans ‘Dream Land Rose’ treated by foliar spray of various plant growth

retardants.
Growth retardant Plant Largest leaf (cm) No. of No. of Stem Shoot weight (g)
concentration height . axillary flower diameter dry/fresh Days .to
(mg - Lh (cm) length width shoots/plant buds/plant (mm) fresh dry (%) flowering
Control 0 2973 a° 813 bc 337¢ 1500 ab 2.13 ¢ 5420 abc 3.70 bc 11.57 ¢ 192 cde 16.64 ab
Daminozide 2500  29.60 a 793 bc 4.57 a 15.67 ab  3.80 abc 39.04 bed 524 a 1147 ¢ 187 cde 16.32 ab
5000 2737 ab 743 ¢d 3.83 abc 16.13 a 340 be 2920 cd 3.84 bc 1137 ¢ 1.61 efi 1421 ab
10000 2193 b 6.56 d 347 ¢ 15.80 ab 3.93 ab 18.80 d 338 ¢ 687d 127 f 1843 a
Chlormequat 500 32.13 a 956a 471 a 14.80 b 533 a 7520 a 459 ab 1590 ab 243 ab 1531 ab
1000 30.30 a 832 bc 4.09 abc 1533 ab 4.00 ab 68.20 a 4,09 bc 13.23 bc 2.03 bed 15.76 ab
2000 2727 ab 816 bc 4.05 abc 15.07 ab 4.13 ab 60.73 ab 393 bc 1327 bc 2.17 bc 16.87 ab
Uniconazole 5 29.40 a 9.06 ab 4.45ab 1473 b 5.13 ab 7623 a 456 ab 17.13 a 274 a 16.24 ab
25 2210 b 8.53 abc 4.61 a 14.60 b 473 ab 81.13 a 449 ab 17.17a 214 bc 1257 b
125 1430 ¢ 673d 3.62bc 1480 b 400 ab 3733 bed 383 bc 1054 ¢ 150 de 1432 ab

*Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 4. Changes in growth and flowering of Zinnia elegans ‘Dream Land Scarlet’ treated by foliar spray of various plant growth

retardants.
Growth retardant Plant Largest leaf No. of No. of Stem Shoot weight (g)
concentration height (cm) axillary flower diameter dry/fresh Days .to
(mg L") (cm) length width  shoots/plant buds/plant  (mm) fresh dry (%) flowering
Control 0 37232 973a 445cde  1660™ 013 ¢ 5487 ab 531 ab 17.07ab 275 a 16.12"
Daminozide 2500 37.69 a 939 a 493 abc 17.67 0.20 e 43.00 bc 570 a 17.03 ab 241 ab 14.17
5000 3695 a 967 a 534a 17.87 6.40 a 40.73 bc 564 a 17.57 ab 245 ab 13.95
10000 31.32 be 939 a 5.06 ab 16.87 5.23 be 2713 ¢ 543 ab 13.17 de 194 cd 15.14
Chlormequat 500 35.58 ab 9.71 a2 4.27 def 16.20 5.67 abc  63.07 a 5.27 ab 16.23 abc 2.54 ab 15.64
1000 3641 ab 957 a 4.71 bed 16.80 573 ab 5747 ab 553 ab 1890 a 274 a 14.50
2000 35.22 ab 9.18 a  4.35 def 17.00 5.40 be 63.33 a 535 ab 16.40 abc 2.45 ab 14,97
Uniconazole 5 28.71 cd 811 b 398 ef 16.33 333 d 5473 ab  5.06 b 1397 cde 2.19 be 15.67
25 25.03 d 8.13 b  4.29 def 16.40 5.40 bc 5553 ab 529 ab 15.50 bed 2.36 abc 15.20
125 1797 e 707 ¢ 387 f 16.60 4.80 ¢ 5200 ab 448 ¢ 11,60 e 1.64 d 14.13
*Mean separation within columns by Duncan’s multiple range test at 5% level.

NSNonsigniﬁcant at 5% level.
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