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Effects of Pinching and Retardants on Growth and Flowering of
Celosia argentea native to Korea

Jeong Ho Lee, Kyu Sick Kim and Cheon Young Songl*
Korea National Arboretum, Pocheon, Gyeonggi-do 487-821, Korea
1Departrnent of Floriculture, Korea National Agricultural College, Hwasung 445-893, Korea

Abstract - This experiment was conducted to investigate growth and flowering characteristics of Celosia argentea native to Korea
treated by pinching and growth retardants, diniconazole, hexaconazole and daminozide. The more increased from one to three times
of pinching, the more decreased in plant height and internode length but increased number of spadix and lateral branch. Spray appli-
cation of diniconazole 50mg-L"" and daminozide 6,300 mgL" decreased plant height, internode length and leaf length, but increased

number of spadix, number of leaves and number of lateral branch.
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NCTrli= A 0 2 FPhe- = B3R 02 o) o] g5 3}
FOR 1|5, ofAlo} oz el} Fo] A Y o}A x| Yako = 60
F AT LA ik Sl A=) (Celosia argentes)
7 AP, ZEo] AAEA M3 o7 W= Bhd Al 2R e
ZEZ} e - 1dE AMBAER AT (e ef al, 2004). 7N
Negtol S B A5 T PR ER 0|88 A9 2o ta A
A 7R AR 5 ok webd Apisain)z) xgo) oAE
3L 3PS oA I EEA B fREThE ARSI}
obd Zlo|ot. Unkd ° 2 S3alEe] 24S s et o s
© ASET) AR ATET SIS Aelab % gk §5 Ay
AEQ] FAEFERyu et al, 2002), 52 HoME(Jeong,
2000), A1) (Sim et al, 1997), ¥ 21841 3+4-(Sohn and
Kim, 2003) 5-& 4% 271 245 A 4] 82 Tl we} =
2 TA o 3, EAG7FHo R Al 1= 3L B
Rt 31 F 3 EE S $isle] S B2 13) FAlvke
ZIE A AAS AAE191 7 (Lee and Kwack, 1994), 2lotEzA
o] ZA7Te 2719 AAe] 10em A% 27)9) sk Ao
= FsF @k (Park, 1990) 81tk 81 v =ahm)Eal= NaCl
(88 =571 1,000ppm ©Vdo] Hel wopggo] s 24
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CaSO: 1,000ppm X2 A2 o2 o] Arka it}
(Kwak and Kim, 1970). 3F8 Senna alata 2152) &5 =

0] 2] Wobg-g 3] FAIH oM $71A80] Fobr 2 AA|
31, 9 A=Ak skivh( Agbagwa, 2003). 27841782 A&
21814 R diniconazole} hexaconazoleS- £33 (Choi ef
al, 2002, 2003) I A Z¥ 7 FEA] A BAE flsto] A5
AN &N TA YeRITHPark er al, 2002; Zhang et al, 2003).
sk =8le] 238 WA H8ke] daminozide 1,000ppm—
6000ppme A#E133S- ul T o7t ST VR 23] 74dle] Bt
7¥17F = HNam er 2/, 1995; Kim er a/, 2004; Kim, 1976), &
3t daminozidex{g]el] 2]gt A3 A= RalxlEsle] A gt
ZHBAIES] 7170113 (Ryu and Lee, 1993) 9} =54 % (Yoo ef
al, 1999), B A8 Thymus vulgarisLee et al, 1999) oA =
A& @3] A B A8 ok e o) 24 2450
B3P ERAM Q) 0|87 Fs43E Loliy] 95l A& 2ol A W
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o AAae] R o ARSBIRATE FAF 952 20053 52
139 ISy, =g e felede] oRiREE
1512TE ARSIl 3F8h7] Aol FAE Eoll 1ARE 53k 37
AIA 71EE S48 ATRE ARSIt FAfe) e vERA &
3 AFE (Sunshine #2, Sungro) ol 12cm ZEAEISHES- 0].8519)
t}, go} 3 12} 7122 1053 Edololl 309 S0+ A Al7) 3 4]
2 12cm SR 3Rl 1574 51T, vidEE Qo8 HERA
E3MJE (Sunshine #4, Sungro) ofl Qo4 5 ¥6|E 10% E3ts}
o ARE3IATE

13] A48 2740] 12ecm A= AR A17]Q1 4] & A Fdo] B
64 2090]] ZEA12Z AABIR I, 23] B2 138N A 15
AU 78 5901, 35] A2 23] A F 15U 7€ 20U ZE A
5 1lem AEE 711 AABISICE 2E A A 3HH o= bt
5 3R] = 10702830 28] 3 A4 2 /ME3AR= 89 30
Aol AA3ISATE

A7 QA L AR e W Afisele) o] A8 h AEhke

12 3RAA © AR (58 179 99 FR 9l 9 5=
2] Aloh-sd e i o= sk TR w2 200513 5€ 17
Aol 31311, 13] A7gIAA) M2l 2elo] 5~6r7F EAF T 12cm
HAEAREA7121 69 18%e|, 23] AWFAAA A= 257591 748 2
of] epello] FYGol| B2 wF F¥-3] AF3}SIT). Diniconazole®] ]
EEE125mel ™ 25.0mel™ 9 50.0mgL 2, hexaconazole
9] Ae] 5= 10.0mgL ™, 20.0mgL ™, 40.0mgL &, daminozide
A2)9) %= 3,400meL ™, 6,800mgL " @ 13,600mgL. 0= 3}
k. 31 18] A4 L 230 12em A= AR 321 62 18U RE
AZ2F AASKAT, 28] B4 18] AN Ae] F 1599 7830
e o 2 XjEsich Ag 3 A8 2 ANelEA R 8¢ 300

ANSE

22} A AA R FAE (74 199 3%)

22} AAIA F HAX2E 218 T4 9 W S AAAE
A9} 5AFH P 0 2 Fl9n) FRk) 352 2005 7€ 19| 3t
A1, 13] AlARARE Qo) 5~6m) A= Aeka 2740] 10cm
A 2 217191 8€ 159, 28] A A 2= 1569521 84
309¢]] AAE9IE) Diniconazoled] 8] F5E= 25.0mgLl™ 2
50.0mgL ' 22, hexaconazole®] AT E%E 200mgl” %
400mgL ™", daminozide A2 FEE= 6,800mgl” @
13,600meL "o 2 stk shishAl 13] M) 230] 10em F = =}
H 3o, 23) 2= 13] XE] F 15Y¢]) okoho) Aol 5B L= 21
3] Akesigick 8 13] 242 230] 10cm AL Ak 321 8€15
Goll ZEAZE AASIN T, 23] A2 13] 24 X2] &, 15921 8
2300l 22 8Py o= He3idth Ag] & A% L Aiskzih= 99
30l HAJsI3TE

REA2)E 3ukEo 2 wiEe] 3RS 1071E itk A3 1 7Y
BpEALN 2L R AIRRE] 228 T AEA ) B0 L
olo] 1, ZZ-2- 252 AAolH, Sk Shx 2] Zololtt, ¢
T 2cme b He 92 5 Aol veRict 48] 4= 5em oV
e Q7R Foluk AMakh e das T2} 9% e @79
S| 11, 3P 2] S 3Ro] Hi= 39 =5 X Fsle] LRI

Zu} 3 &t
A o)} b spEeln)e] A4 9 S5}

210) 57} 1SR 3871 37185 23 L IS 95
3] HopA 1 95 % SA5E Z719I5CH Table 1, Fig. 1. &%)

Table 1. Effect of pinching frequency on growth of Celosia argentea

Pinching Plant height Plant width  Leaf length  Leaf width No. of Internode  Stem diame— No. of lateral
frequency {em) (cm) (cm) (cm) leaves length (cm)  ter (mm) branch
0 95.519.4* 235%0.7 13.3x0.4 6.3x0.2 18.5X0.7 4.5*0.7 5.0%0.1 0.0£0.0
1 80.3£6.8 23.2%£3.1 11.3*1.0 5.2%0.3 25.0%4.2 4.2x0.7 5.5%0.7 2.0x0.7
2 65.0f1.4 22.5%3.3 10.7£1.0 5.0%0.1 24.5+0.7 3.5+0.3 55%0.7 25%0.7
3 45.870.9 20.5*+2.1 10.7%+1.0 4.1+0.5 25,5+2.1 2.5%0.1 6.0£0.1 4.5%0.7
“Mean=®SD of 10 plants.
Table 2. Effect of pinching on flowering of Celosia argentea
Pinching frequency Days to flowering No. of spadix Spadix length(cm) Spadix width (cm)
0 58.8*£2.4" 1.8+0.2 6.8+0.2 2.0%0.1
1 60.1£2.1 3.8+0.2 6.80.2 1.8x0.2
2 61.6%+1.2 45%0.7 55%0.7 1.6%+0.3
3 62.4*1.1 54%0.4 3.810.4 1.1£0.1

“Mean=®SD of 10 plants.
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Fig. 1. Growth and flowering characteristics of Celosia argentea by pinching one time, two times and three times from left
and left one in each picture is control.

Table 3. Effect of plant retardant on growth of Celosia argentea sowing on May 17

Concentration Treatment Plant Plant width ~ Leaf length  Leaf width No. of Internode  Stem diame — No. of

Treatment (mglH times  height (cm) (cm) (cm) (em) leaves length (cm)  ter (cm) lateral branch
Control 0 81.3%4.4 24.7£04 13.2£09 52+09 20.6%£29 35=x0.3 0.7£0.1 0.0£0.0
Diniconazole 125 66.7£3.6 21.1£24 122+1.8 49+08 21552 24703 0.7£0.1 0.7£0.5

65.2+4.4 201+1.7 11.241.8 52109 24643 25%£03 07£01 1.4%0.2
622142 205*1.6 11.0%£15 49+£0.8 22.1£31 3.0*x04 07x01 0.7%0.1
621+F41 211423 11.3*16 52+05 26060 24*02 07x01 0.8%0.2
56.9£3.7 227*19 11.7£1.2 56*0.7 22.8%36 28%04 07+01 06=0.2
54.3%4.9 221423 11.1+15 4.9%£05 259£37 25x03 0700 1505
755+51 226*+15 121+09 54+02 232*26 24*01 0701 0.0*0.0
705*74 219£26 10.3*x1.6 45208 285%f45 28x0.2 07x0.1 1.5%0.3
725*7.1 224+1.3 121407 55104 23.2%*26 2502 07200 1.5%0.3
706172 21.1*2.0 108+17 5104 259*14 249%x0.1 0.8*x0.1 0.7%x0.2

1
2
25.0 1
2

1
2
1
2
1
2

40.0 1 67.2%6.7 21.8*1.3 109*+15 52%06 305%5.0 22x02 07x01 1.0X0.2

2
1
2
1
2
1
2
1
2
3

50.0
Hexaconazole 10.0

20.0

66.116.8 18.9+23 109%+1.2 4.5*£07 31.1£39 1703 0.8*01 1.0*X0.2
72665 21.8*t2.1 115*1.3 50*07 222%£65 25204 0.7£00 09%0.3
71.1%55 205*1.9 101*15 4.9%05 282%44 27x02 0700 1.5*0.2
54.6£6.7 19.2+1.7 10.3+15 46106 26752 23*02 07£00 1.8%=04
50.4x7.7 19.3%1.8 107+15 43*04 245%£37 20*02 07*x01 1.9=%03
54.9%6.3 19.9+20 109*1.0 45%¥0.6 246+4.1 22x03 07£01 0.6*0.2
52.7+5.6 20.3£1.8 11.3x1.5 4.0£0.8 31.4*43 18%x04 07*01 23*0.6
451+7.9 217433 11.4+20 47104 26550 2.8*03 07£00 35%0.7
40.1£2.2 247+26 104*1.1 4.1%09 325%42 28*+01 0600 4609
36.1t55 21.5%£26 9.4*15 36*£04 264%53 2.6L05 0.6*00 44*05

Daminozide 3,400

6,800

13,600

Pinching

“Mean=SD of 10 plants.
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A8l a7t S7RERE sMiE 78IS o s El sA S
Fhaaisict. Z1efvh sk 3 73 2 U2 Aol AN S B4R 12
A¥ Zojxj= A)UtHTable 2, Fig. 1). FXg]9 3o
95.5cme) ®hAe] 13849 xZe 80.3cm ©)i 23] AHAL
65.0cm ©)3, 33] 212 45 8cmBA, 23] A4 k] 230 74
AER] okt TR A9 A Fofl TR X)) ARRS 213}
S| WRE O E ATt 0] 9} o] Ao 2)slo] s =etn) ] A7t
2 A=A G282 o S8 A2 HEAF)7) P33 A
23810 50cm ©1517} Hojolmt W77 & Aoz 2ok,

A AR 5 A4 Aol W sisi=eia)e) 238 5l Afslakg-

122 (52 17 25): 12 M2 58 1790 9k531e] o
S Y Aol wE s Eete o] A g Aol X ke
Table 33 49} 2t} Diniconazole, hexaconazole, daminozide 4
A e )] 2%, Ak 2 93 52 A AR
T YL FEFT PR 25 E 24 Al a3 g A
= diniconazole 2 daminozide &) GA|A|2} o1t} 3] dam—
inozide 6,800mgL " 7] 9 #Ax2l= 27g0] 50cm ©J3k= Lye}

WH(Table 3). Z12u A3kA] A s 9 X3l S5
hexaconazole @} daminozides ZF40) ZAsH= 74g|3] o) di—
niconazole xo]7} k. KA HA3IA| A 2ol e sl
=670 71 Alo] 2 2 HJolE HolX] sigkort Al slelr} 5
VR Nk QU 1~2Y AAFSITE HskAlA el webr
) =710 ot 3 L sl 2] Z& Alotg Ve A oF
9k} E3) daminozide 6,800meL " H&)e] 3p49) = 2.7/ th=
T 170E k= 953] Wolkth 525k 24 Azlol webh T ghA 9] =
470 oo 7 A4 AHeluoiE 853 S/t Table 4). wet
A Fjeein o] 248 gA FX15k 32 5 SR S
A= diniconazole 50mgL ! @ daminozide 6,800mel.™" 13] A4
of| AxapAL 2-33) A FAdslTs o] viEdsittalL Az et
(Table 3, 4).

22} 2)2] (74 19¢ 5

sNalA) 2 ZA2) 22} A 2A 79 1990 TEs10d =i 2]
A=k 9 Fisle] W)= G8ke- Table 5, 63 2T} Diniconazole$}
daminozide 2] $i3HA W A A= Zi=ete| o] 24, AP 4

Table 4. Effect of plant retardant on flowering of Celosia argentea sowing on May 17

Chemical Co?centr_%tion Trgatment Days _to No. Qf Spadix length Spadix width
{mgL™) times flowering spadix (cm) (cm)
Control 0 67.8£3.4 1.0£0.0 7.8%€0.1 1.4%0.1
Diniconazol 12.5 1 68.912.5 1.3*+0.6 6.5£0.7 1.5610.1
2 67.4£3.2 1.8%0.7 6.0£0.3 1.4%+0.1
25.0 1 70.6x0.8 1.4X0.6 6.5%£0.3 1.4%0.1
2 71,0£0.7 1.3+0.4 6.310.7 1.5%0.1
50.0 1 70.2%£0.9 1.5£0.8 7.5%+0.4 1.5+0.1
2 67.2£3.7 1.9=0.9 7.2%0.3 1.5*0.1
Hexaconazol 10.0 1 68.212.9 1.2£0.2 7.2%0.2 1.3+0.1
2 72.1£34 1.8%1.1 7.3+0.4 1.4%0.1
20.0 1 69.7£3.4 1.4%+0.8 7.4*0.3 1.4%+0.1
2 69.3+0.9 1.7%04 7.4*0.6 1.5%0.1
40.0 1 68.5t4.9 1.9%0.3 7.3=0.2 1.5=x0.1
2 69.613.2 1.7%0.3 7.0+0.4 1.5%0.1
Daminozide 3,400 1 69.2t1.4 1.7£04 75%1.1 1.5£0.1
2 67.56E4.5 2.020.2 6.5T0.5 1.4%0.0
6,800 1 69.1£3.1 2704 7.8%0.2 1.4+0.0
2 67.7£2.6 2.310.4 7.7%0.3 1.5x0.1
13,600 1 69.6x0.6 2.4x0.2 7.0%0.2 1.5%0.0
2 68.6+2.9 2.4%0.6 6.8£0.2 1.5x0.1
Pinching 1 70.1£1.1 4.3+0.7 7.2%+0.1 1.4%0.1
2 70.6%1.2 4.6x0.4 7.4%0.1 1.4%£0.0
3 72.4%1.1 4.4+0.4 7.4%0.1 1.5%0.1

"Mean=SD of 10 plants.
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Table 5. Effect of plant retardant on growth of Celosia argentea sowing on July 19

Treatment Concentr?ltion Trgatment ‘Plant Plant width  Leaflength  Leaf width No. of Internode  Stemdiame— No. of lateral
(mgL™) times height (cm) (cm) (cm) leaves length (cm)  ter (cm) branch
Control 0 46.7£2.4 11.6%x0.7 6.8£0.6 25%£03 9.7+0.7 3.0%£03 0.3*0.1 0.0£0.0
Diniconazol 25.0 1 217141 6.320.6 4.2%04 1.6x0.1 8.0£15 1.1£0.1 02700 0.0£0.0
2 18.56£3.3 6.3£0.3 4.8%0.3 1.6£0.1 6.1x0.9 1.220.2 02700 0.0£00
50.0 1 189+t44 69*+1.0 53*0.6 1.7£0.2  6.0x0.1 1.3+0.3  0.3%0.1 0.0£0.0
2 18.3%3.7 6.7£0.6 5.0£05 1.6£0.2 6.0*1.2 1.2+0.1  0.3%0.1 0.0%£0.0
Daminozide 6,800 1 202146 6.2x14 52304 1.7£02 7.7%f1.1 1.3%£0.1  0,2+0.0 0.0£0.0
2 15.6+£5.7 6.3x0.7 5.1%0.3 1.6£0.1 7.6%1.3 1.0*0.2 0.2£00 0.0x0.0
13,600 1 20542 6.3x0.6 56*04 1.8£0.1 7.01+0.8 1.2£0.2 0.2£00 0.0x0.0
2 159+3.1 6.1x0.2 49%0.2 1.5+0.1 6.811.0 1.0£0.3 0.2+00 0.0£0.0
Pinching 1 39.0£3.2 9.6£1.5 64x07 27203 86*22 28x0.1 0.3£00 1.0£00
2 31.0+36 9.9+28 6.1F05 28%02 85%l5 2.2%£03 0.3%0.1 2.1+0.3
"Mean®SD of 10 plants
Table 6. Effect of plant retardant on flowering of Celosia argentea sowing on July 19
Troamen: SRR TR e e e
Control 0 46.510.8 1.0+0.1 3.3X0.5 2.1%0.1
Diniconazol 25.0 1 46.1£0.8 1.0£0.0 2.3£0.2 1.7£0.3
2 46.1£0.8 1.0£0.0 2.2%0.3 1.7x0.2
50.0 1 46.810.8 1.0£0.0 2.0%0.2 1.6%0.3
2 46.5%0.7 1.0£0.0 1.8%0.3 1.6x0.4
Daminozide 6,300 1 46.7£0.6 1.0*0.0 2,5x0.3 1.8+04
2 46.8=£0.7 1.0£0.0 2.1£0.3 1.8£0.2
13,600 1 47.0%0.8 1.0£0.0 2.1%0.3 1.6x0.2
2 47.5x0.7 1.0+0.0 2,0£0.2 1.6%0.3
Pinching 1 46.8=0.9 2.0£0.0 3.2x04 2.0%0.1
2 48.0+0.8 3.2%20.3 3.0£0.3 2.0%0.1

"Mean=SD of 10 plants.

T S AT Y] FE TR, 1F T 2%
Ao A7} E3IC) E3] daminozide 6,800 mgl. ™! 23] 22
+ 2%°] 13.9cmE YET 46.7cmBTh €535 2K Table 5,
Fig. 2). 221} gi3kA] Hg] 55 2 Xa)3ide] 271842 dam—
inozide:= 2730) 2443l A3k0|% 01} diniconazole - 21017} ¢
Ak 3 ofstA] X2le]l whE A U= 46U 47U Alo]
E Z ARl HolR) ggkovt ANslpellrt 7S g e d
T 1~28 AQR G B3R Mol Wb 349 3= 1 7A2A
FUSA U S E 3P 2] L ok ZA Vel e A4
of Wb 34112 471 2,771 oo 2 i3k Aelnris 853 &
7}l tH Table 6). wheh 7 =atn) o] 248 A 741817 Ya)
A1 diniconazole 50mgL ™" & daminozide 6,800mgL " 13] A%
of| AEsAL} 2~33] F AAETE Ro] wigElsitia AZs

(Table 5, 6, Fig. 2).
72| A4S 313 uniconazole Tmegl,* Al 248 €
53] AANR T, EXG 2 0] S e A7 g &=

NAHRyu et al, 2002). 358 Fg3} H3AMIE Hle] At
A EEo 3 AaANlo g T xRS AT, S

F-2 28] 2 Alof| 287 FAck(1Lee and Kwack, 1994) 32814t} 2}
A AE TR FouEL- ARl el WAl ok 1
A5 TGV, 28 TA gobda AEEe] Thesisia
(Jeong, 2000, ABPgol= 24 M7 erE 77| 34, 23]
Ar 07 Asbdgo] HoFHtH(Sim er al, 1997). 3 =AY Wik
’d 2B FRE TS0 R APLEP| fl8le] A 278} 6500 23]
A 02 = 99cmel] B]Ek] 78emE vhi A2 £l o) Bl
o7 Aesp)o] AP AL 4L ZHsR= vlol=FAl7 H
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Fig. 2. Growth and flowering characteristics of Celosia argenteatreated on diniconazol (left) and daminozide (right) .

THSohn and Kim, 2003). BlopEa]Ag] A= £719] A7)
10cm BE== 27100 ok Aol b= As} it (Park, 1990)
31 o9} o] U 2B o] oA BIER o] §
s17el A7 R7E Al 28-S S 27000 AS s dA8]
ZA0] gL, EXG7 7 St F7khe AEE ol
2 BAA B 0T, B AN S fARRE EES & 4 ATk ot
A A4 e BB Q8P| wizel) Al B THdsA] st
AE Ag)slod 22 G35 zlo] 2uhd AR QP FA1E A
g Aoz Hr

23} wgte)] 2ogalge] AAlE sk HAE Hslds Wl
diniconazole #+ hexaconazoled ZEo||= Jake F2x] ¢kowix 4
53| 24 AAXZTHChoi ef al, 2002, 2003). A EH1JFE
Al 4% 9IS 9310 diniconazole& 5—-100mgL ™" #} hex—
aconazole2 50—100mgL Mg 57} 27188 A4 oA
I} A VeRITHPark ef al, 2002; Zhang et al, 2003). =8}
9] 3548 T2 A)717] Y31o] daminozide 1,000—3,000mgL ™" A
Y2 3ol dE a7l o) 249 s dEH I (Kim
et al, 2004), ¥3F=53le) RS d3kA717]) $181 daminozide
1,000ppm—6000ppms A2J3i3te wl w57} T71rE 27g0|
Zd1o] P77 = HKim, 1976), T8 23k =3}0) 1A} 415
Aol daminozide 4,800ppm H2|E 232 30% 742 Z 0 Nam
et al, 1995). o§717Im|F el daminozide 2,000ppmA&3I3S w
(Ryu and Lee, 1993) A% 2 7glzde]| 3420|311, gk= A
282 Y TAxE ol AER MUsp|dsle] 28 An
daminozideZ 25.0—50.0mg/pot = 23] AEE FH0] 253] 7kt
31K Yoo ef al, 1999). B3+ 3B 25 Thymus vulgaris©l
daminozide 2,500mgL " 2T 242 A3) 2F2A AT Lee
et al, 1999) 1 31t} 12} wiaryololl daminozide 5,000mg:
L2l 2 240 A ZA ] 25744 A& EQ) o) 3FFREE o

AEH7F FERIA 23k (Son ef al, 2003), £33} Bgtel dam—
inozide AgE w5l BAIQle] AL A7t QTHChoi et
al, 2002, 2003). ©)2} 7] diniconazole¥} daminozide #&l& 2
Eof| ) o3kl &3} Tha thEA| LeERRRE tiRe] 21EefA
diniconazole 10-100mgL ™} ¥%Z, daminozide: 1,000—
5,000mgL "9 FEE A5 Axrel B4 Arshd 2] 2
o}A| 31, A1 Eo] gf3iElo} B3} A5 IIHE 453 EUd A
Th= 718 o = Q)gie) & A3le) i =en)i= A% 7] dinico—
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