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Effects of Growth Retardants on Growth and Yield of Bananas
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Kim, Yong-ho - Park, Jae-ho - Lee, Jong-suk*

Summary

This study was conducted to select growth retardants for bananas grown in a plastic
greenhouse. The various rates of paclobutrazol @0, 80, 200 and 400mg/plant) and 20mg/
plant of ancymidol were soil drenched and 5000ppm solution of chlormequat was foliarly
sprayed twice.

Application of less than 80my of paclobutrazol did not affect plant height,
pseudostem and leaf characteristics, fruit yield and fruit characteristics. Application of
200 or 400mg of paclobutrazol tended to reduce plant height and pseudostem length and
significantly shortened fruit stalk but did not affect the other characteristics.
Application of 20mg of a.ncymidol. tended to reduce plant height and pseudostem length
but did not influence the other characteristics. Foliar spray of 5000ppm solution of
chlormequat did not influence any measured plant traits. Application of growth
retardants to bananas grown in a plastic greenhouse may not be beneficial because
growth retardant rates to reduce plant height and pseudostem length significantly ap-
pear to prevent fruit stalks from fully emerging.

* A& TFAKBRBEGeoul Women's University)
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Fig. 1. Changes in plant height of ‘Dwarf Cavendish’ banana planted on October 25, 1388

and April 7, 1989 as affected by paclobutrazol (Pacl. 40=40m.“plant, Pacl. 80=80my,

Pacl. 200=200mg, Pacl.
5000ppm) .

400= 400mg),

ancymidol (20mg,~plant) and chlormequat (CCC,

Arrows indicate time of growth retartant application.
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Fig. 2. Changes in pseudostem length of Dwarf Cavendish’ banana planted on October 25,
1988 and April 7, 1989 as affected by paclobutrazol Pacl. 40=40mg.”plant, Pacl. 80=80
mg, Pacl. 200=200mg, Pacl. 400=400mg), ancymidol Q0mg,”/plant) and chlormequat CCC,

5000ppm),

Arrows indicate time of growth retartant application.
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Table 1. Changes in pseudostem diameter, the number of completely expanded leaves, and
leaf length and width of ‘Dwarf Cavendish’ bananas planted on October 14, 1988
as affected by growth retardants.

Growth Application Date of observation (month,~date)

rate*
retardant (wplant) 1174 12/5 1/4 2/3 3/6 4/6 5/6 6/5 /6 8/6

Pseudostem diameter ()

Control 9.8 10.9 123 141 16.8 21.1 241 255 25.8 261
Paclobutrazol 40 10.1 111 13.1 152 185 22.2 250 263 26.4 26.5
Paclobutrazol 80 10.0 11.1 125 151 169 21.3 23.7 249 25.3 25.6
Ancymidol 20 10.2  11.5 13.4 158 181 22.0 242 251 254 25.4
Chlormequat* - 10.4 11.4 13.7 149 17.7 22.0 243 26.0 262 263

No. of leaves per plant crop

Control 14.7 17.8 20.5 23.2 26.2 29.8 30.0 36.8 40.0 41.5
Paclobutrazol 40 15.0 17.6 21.0 240 27.0 30.2 340 37.2 39.8 418
Paclobutrazol 80 14.3  17.2 22.0 227 255 293 323 360 397 41.5
Ancymidol 20 15,0 17.8 20.4 23.2 260 300 332 368 40.0 410
Chlormequat* - 148 17.7 20.7 23.2 262 29.8 33.0 368 39.7 420

Leaf length (cm)

Control 68 73 98 107 118 140 159 165 170 171
Paclobutrazol 40 81 81 99 109 122 139 156 166 170 170
Paclobutrazol 80 71 81 98 111 122 135 155 164 171 172
Ancymidol 20 74 82 101 112 125 133 155 161 165 165
Chlormequat* - 72 77 102 113 122 140 161 166 174 174
Leaf width {m)
Control 24 32 50 54 56 64 73 81 83 84
Paclobutrazol 40 37 40 50 54 58 64 73 81 82 82
Paclobutrazol 80 29 36 52 56 61 64 75 82 84 85
Ancymidol 20 29 35 52 56 61 67 74 81 82 82
Chlormequat* - 30 38 52 56 59 67 78 83 84 84

'At 102 and 122 days after planting, half the total rate of paclobutrazol and ancymidol
was soil drenched twice and 5000ppm solution of chlormequat was foliarly sprayed twice.
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Table 2. Changes in pseudostem diameter,

the number of completely expanded leaves, and

leaf length and width of ‘Dwarf Cavendish’ bananas planted on April 7, 1989 as
affected by paciobutrazol soil drenched at 38 days after planting.
Paclobutrazol Date of observation (month,“date)
rate
(mg/plant) 4/6 5/6 6/6 7/6 8/6 9/6 10/6 11/6 12/6 1/6
Pseudostem diameter (cw)

0 11.1 11.9 13.7 15.8 19.6 22.6 25.7 27.0 27.6 27.7
200 11.5 12.2 14.4 16.7 19.8 22.2 24.6 25.2 25.6 25.8
400 11.6 13.0 15.5 18.2  21.5 23.9 25.6 26.1 26.4 26.4

No. of leaves per plant crop

0 17.0 19.0 22.5 26.0  30.2 33.3 37.0 38.8 40.0 42.7
200 19.2 21.7 25.2 28.5 32.7 36.2 39.7 41.3 42.3 42.7
400 17.5 19.8 23.8 27.0 320 35.5 38.8 40.5 41.0 41.5

Leaf length (em)

0 g5 99 106 121 146 160 163 166 168 168
200 95 99 109 117 151 155 159 160 162 162
400 91 99 113 121 156 160 166 166 166 166

Leaf width (em)

0 4 49 59 66 75 78 86 86 86 86
200 45 53 62 65 77 79 83 83 83 83
400 44 47 65 67 76 79 83 85 85 85
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Table 3. Effects of growth retardants on plant height, and pseudostem and leaf characteristics
of ‘Dwarf Cavendish’ bananas planted on October 25, 1988 and on April 7, 1989,

Growth Applica-  Plant Stem Stem No. of leaves Leaf Leaf
tion rate  height length diameter length width
retardant (mg/plant)  (cm) (em) (em) Total at harvest (cm) (cn)

At October 25 planting’

Control 372 187 26.1 41.8 11.2 171 83.3
Paclobutrazol 40 365 184 26.3 42.0 12.2 169 81.7
Paclobutrazol 80 369 181 25.6 41.3 12.3 172 85.3
Ancymidol 20 354 174 25.5 41.0 11.8 164 81.3
Chlormaquat”’ - 373 190 26.3 41.5 12.2 173 84.0

LSD®%) NS NS NS NS NS NS 2.7

CV®) 3.0 3.3 2.3 1.9 9.9 2.5 1.7

At April 7 planting*

Control 361 182 217 42.3 14.3 169 86.3
Paclobutrazol 200 333 163 25.8 42.7 12.2 162 83.2
Paclobutrazol 400 338 163 26.3 41.5 10.3 165 83.5
LSD(% ) NS NS NS NS NS NS NS
CV%) 31 5.3 2.3 5.1 18.9 2.3 35

*At 102 and 122 days after planting, half the total rate of paclobutrazol and ancymidol
was sail drenched twice and 5000ppm solution of chlormequat was foliarly sprayed twice.
*The number of functional leaves on the plant crop.

*Paclobutrazol was soil drenched at 38 days after planting.
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Table 4. Effects of growth retardants on maturity characteristics of ‘Dwarf Cavendish’ bananas
planted on October 25, 1988 and -~ April 7, 1989.

Application Date of Days to

Growth rate bunch head bynch head Date ?f Days t °
retardant maturity maturity
(mg,/plant) emergence emergence*
At October 25 planting’
Control July 13 266 Jan. 9 441
Paclobutrazol 40 July 15 263 Jan. 3 435
Paclobutrazol 80 July 21 269 Jan. 7 439
Ancymidal 20 July 10 258 Dec. 23 424
Chlarmequat* - July 14 262 Dec. 26 427
LSD® ) NS NS
Cvis) 5.5 5.7
At April 7 planting *
Contral Dec. 28 265 June 9 428
Paclobutrazol 200 Dec. 1 237 June 3 422
Paclobutrazol 400 Nov. 8 215 May 23 411
LSDG% ) NS NS
CVs) 8.8 3.9

*The number of days from planting.

*At 102 and 122 days after planting, half the total rate of paclobutrazol and ancymidol
was sail drenched twice and 5000ppm solution of chiormequat was foliarly sprayed twice.
*Paclobutrazol was soil drenched at 38 days after planting.
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Table 5. Effects of growth retardants on characteristics of fruit and bunch stalks of ‘Dwarf
Cavendish’ bananas planted on October 25, 1988 and on April 7, 1989.

icati Fruit stalk Length of Bunch stalk
Growth A”l;‘t‘ae“m fruit bearing
retardant . axis .

(mg/plant) Length Diameter Length Weight

) =) ew) ) ©

At October 25 planting®

Contral 34.8 7.28 101.0 136.0 2,408

Paclobutrazol 40 42.3 7.16 110.3 153.0 2,550

Paclobutrazol 80 4.8 6.69 106.7 151.7 2,417

Ancymidol 20 37.5 6.56 96.7 134.3 2,683

Chlarmequat* - 41.2 7.14 108.3 149.7 1,900

LSD® ) NS NS NS NS NS
Cvth) 21.4 5.4 7.6 10.7 17.0

At April 7 planting”’

Control 35.8 6.77 46.6 67.7 1,725

Paclobutrazol 200 26.7 6.30 4.8 63.0 1,333

Paclobutrazol 400 23.3 6.67 46.3 66.7 1,300

LSDGE% ) 4.7 NS NS NS NS
CV) 7.2 6.2 14.6 6.2 22.0

‘At 102 and 122 days after planting, half the total rate of paclobutrazol and ancymidol
was soil drenched twice and 5000ppm solution of chlormequat was foliarly sprayed twice.
Paclobutrazol was soil drenched at 38 days after planting.
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Table 6. Effects of growth retardants on fruit yield and characteristics of ‘Dwarf Cavendish’
bananas planted on October 25, 1988 and on April 7, 1989.

Growth Applica- Hands Fingers Fingers Finger Finger Finger Hand Fruit
t tion rate per per per length  diameter weight weight yield
retardan (m/plant} bunch  bunch hand () {m) @) (9)  (kg/plant)

At October 25 planting *

Contrd 11.5 211 18.3 22.1 4.15 149 2,710 31.10
Paclobutrazol 40 11.7 215 18.4 21.3 4.05 141 2,579 29.95
Paclobutrazol 80 11.0 189 17.1 22.0 4.17 147 2,526 27.63
Ancymidol 20 10.8 188 17.2 20.5 4.05 133 2,326 25.40
Chlormequat * - 11.3 186 18.2 22.2 4.14 147 2,676 30.34
LSD®) NS NS NS NS NS NS NS NS
CvV®) 8.3 13.7 5.7 4.1 2.7 9.6 10.6 14.0

At April 7 planting”

Contral 8.3 161 17.3 21.7 4.27 162 2,770 25.99

Paclobutrazol 200 9.2 160 17.6 20.5 4.22 150 2,612 24.16

Paclobutrazol 400 8.7 154 17.5 20.7 4.20 150 2,610 23.09
LSDG% ) NS NS NS NS NS NS NS NS
CVv®) 6.6 7.9 5.2 3.7 4.0 1.7 148 17.9

‘At 102 and 122 days after planting, half the total rate of paclobutrazol and ancymidol
was soil drenched twice and 5000ppm solution of chlormequat was foliarly sprayed twice.
"Paclobutrazol was soil drenched at 38 days after planting.

4 Sl A% F d%ch 200mg o4 Az

W = FolAL EES FERo VaHE Ay

2z RERS +94 A =asdey

shubel oS BHLME FEhstna 33 HE RERMelY RWUE RwEte T
o] $EK{tMI& Dwarf Cavendishol He|3d®  AHzxel Z o7t gigic

ZAsE 8%3id o33 A 2. 3% 20mg2) ancymidol 1BEEH) o)

1. &% 80mg °]39) paclobutrazol +HHE A BRI EERo 2s: Aol o

& At BR, XERE RWEE XY EXRRMEY EXUKE RXEHLE Ty

-8~



M EES shvel £F 3 KEdl olXe B8 13

ot & olsh il

3. 5000ppm<e} chlormequat &< 23] &
AR M R, RESE RXKE, R
KHtE 5ol AT v

51 H

Aron, Y.S., S.P. Moselise, R. Goren and
J. Costo. 1985. Chemical control of
vegetative growth in citrus trees by
paclobutrazol. HortScience 20 : 96-98.

T, A% FRE. 1990. Paclobutrazol
EmEAA7E sk KRARY BRER,
FESE W TN A B8 ®E
FE 31@): 135-141.

Diesburg, K.L. and N.E. Christians. 1989.
Seasonal application of ethephon,
flurprimidol, mefluidide, paclobutra-

zol, and amidochlor as they  affect

Kentucky bluegrass shoot morpho-
genesis. Crop Sci. 29 : 841-847.
Gianfagna, T.J. 1987. Natural and syn-
thetic growth regulators and their use
in horticultural and agronomic crops.
In P.]J. Daviesfed.) Plant Hormones
and their Role in Plant Growth and
Development. Martinus Nijhoff
Publishers, Dordrecht, Netherlands.
Halevy, A.H. 1986. Recent advances in
the use of growth substances in
ornamental horticulture. p.391-398. In

M. Boppf(ed.) Plant Growht Substances

4. BRI} BES dAY FHA 7 BRI
FLME A = REe] BERA =t
22 £% Aoz vo shivel gloiA &Rk
Mo A4 g A Ach

X R

1985. Springer- Verlag. Berlin,
Germany.

&@H, aTE, XNWEE SEH. 1986 vk
off AN BIF HBRHACE £F ik
3 RHE vAE B8 EHK ANEGR
A=ats) 22 1 13-22.

SR, &E7| HYEK BEEHT STE
1986. 4R iFENM Paclobutrazole] 2}z}
Tz RE FHER, KkE RX SH
3 B Clxv R REEE 27
@) : 143-148.

WAH, BREMHS. 1986 ¥ SEEo Aualal
o EER DEmel iy REERA
3 B BRERARIUE REERGER) 71
-82.

&, ZF#HE. 1986. Paclobutrazol @7}
Azt Fxlo] SEER o BAEA A=
e @EE 270): 49-55.

&HEEH. 1988. HEMES whivh (Musa cavendish
Lamb.)oll oAl MEF#REE BHY XB#
B, SEEAER MLROFRAI

FZHE, EAE 1989. A=ty Fe glelA GA
3l GA+enoprop B} paclobutrazol
o] FLdt 4LEH Wi M =X
BB @EEE 300 : 116-121.

-9~



14 SHEAGEBSERTFE

Moore, T.C. 1979. Biochemistry and
Physiology of Plant Hormones.
Springer- Verlag, New York Inc., New
York, USA.

Ogawa, Y. 1963. Studies on the conditions
for gibberellin assay using rice
seedling. Plant & Cell Physiol. 4: 227
- 237.

FhEEME, BREERE. 1986, AREGHGNEYS WY &
Rl BEHRA BT BH%E. RRAB L
HREERBER) 0 113-129.

WRIER, &AM #PH%E. 1986. Paclobutrazol
(PP333) Aelsl 52 (Tulipa gesneriana L. )2
AR Y BR vl B8 1. gENY
o R R REE 27@) : 384-388.

triBs, SEME. 1986. Paclobutrazol mEIE7}
20l8 &FHd ol HE @R 27
@ : 111-118.

-20-

J.A. 1980. Tropical fruits.
Longman, London and New York.
Stand, E.J. and G.G. Weis. 1984.

plant

Samson,

In-

fluence of paclobutrazol

regulator on strawberry plant growth,
fruiting, and runner suppression.
HortScience 19 : 643- 645.

Street, J.E., J.H. Jordan, M.W. Ebelhar
and D.L. Boykin. 1986. Plant height
and yield responses of rice to
paciobutrazol. Agron. J. 78 : 288-291.

Treharne, K.J., R.D. Child, H. Anderson
and G.V. Hoad. 1986. Growth regu-
lation of arable crops. p.368-374. In
M. Bopp(ed.) Plant Growth
Substances 1985. Springer-Verlag,

Berlin, Germany.



	Summary
	서언
	재료 및 방법
	결과 및 고찰
	적요
	<인용문헌>



