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Abstract

Foliar sprays of cycocel (CCC) and cultar (paclobutrazol) were applied one month after full bloom to high density planting of peach
in two successive years. Cultar at 1500 ppm was most effective in reducing the plant height, extension growth and shoot internode
length. Both cycocel (1500 ppm) and cultar (1000 ppm) increased the fruit number and yield but had no significant effect on fruit
weight. Fruit frmness was increased under 1000 and 1500 ppm of cultar treatment in the second year. However, TSS and acidity
were not affected by both the growth retardants. The best results were obtained with cultar 2000 ppm in controlling the vegetative

growth as well as fruiting in young peach trees.
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Introduction

High density planting (HDP) infruit plantsisoneof theimportant
methodsto achieve high productivity per unit area. HDP infruit
plantsrequires growth and canopy management through pruning
and use of growth retardants. Hence, application of growth
retardants play s gnificant rolefor regul ation of vegetative growth
in HDP. Gibberllin biosynthesis inhibitors were found to be
effectivein controlling shoat growth of pomeand stonefruit trees
(Williamset al.,1986). Pacl obutrazol and cycocel havebeen reported
to restrict shoot extenson and increase yield in stone and pome
fruit trees (Stan et al., 1989; George et al., 1995; Theron et al.,
1998). Therefore, an experiment was conducted to eval uate the
efficacy of cycocd (CCC) and cultar (paclobutrazol) on growth,
yield and fruit quality of densdy planted peach trees.

Materials and methods

Two year old uniform trees of peach cv. Paradelux growing inthe
high density orchards (2 x 2m) at Horticultural Experimentsand
Training Centre, Chaubattia, were selected for the study.
Treatments included foliar application of three different
concentrations of cycoce (500, 1000 and 1500 ppm) and cultar
(500, 1000 and 1500 ppm) at 1 month after flowering along with
control (untreated). A randomized block design with three
replicationswas used. Thechemical swere applied consecutively
for two yearsduring 1999 and 2000. The data were recorded in
thefirst and second year of application for growth of trees, yield
and quality characters of fruit. The extension growth of shoots
was recorded on tagged branches at the cessation of growth.
The physico-chemical characters of fruit were assessed after
harvesting theripefruits. Fruit firmnesswas determined with a
Magness-Taylor type pressure tester. Total soluble solids (TSS)
in flesh was measured with ahand refractometer. Titratable acidity
wasdetermined by titration method (A.O.A.C., 1980).

Results and discussion

Asevident from Fig. 1, both the growth retardants suppressed
theincreasein treeheight . Cultar at 1500 ppm resulted in maximum
reduction of height and 65.94 and 53.01 % less values were
recorded than the control in thefirst and second year, respectively.
Theseresults corroborate the findings of Xu and Cao (1987) and
Wang et al. (1993). Although cycocd at 1500 ppm also significantly
reduced the tree height in the first year but not in the second
yesr.

Maximum reduction in extension growth (cm) was obtained with
cultar 1500 ppmin bath theyears (Fig. 1). However, cultar at 1000
ppm also significantly reduced the extension growth in thefirst
year. George et al. (1995) also observed the reduction in shoot
extens on of young peach treesfollowing pacl obutrazol treatment.
Similarly, shoot inter nodelength was shortened by foliar sprays
of cultar 1500 ppmin both the yearswhich isin conformity with
thefindingsof Li etal. (1988) and Wang et al. (1993).

Data pertaining toyield contributing characters(Fig. 2) revealed
that number of fruits/tree over two yearswas maximum with cul tar
1000 ppm. Similar increasein the number of fruitsfollowing cultar
application was also observed by Mavrodiev et al. (1987).
Cycocel at 1500 ppm also significantly increased the number of
fruitsin the second year of application. However, there was no
significant differencein fruit weight in the treated treesin both
the years. In contrast to this, Kara and Kaska (1991) reported
increased fruit weight in paclobutrazol treated peach trees.

Fruit yield varied during both the years. Data shown in Fig. 2
indicated that highest fruit yield/tree was observed with cultar
1000 ppm in both the years. Theincreasein fruit yield may be
attributed to the effectiveness of pacl obutrazol in increasing the
number of fruits(Mavrodiev et al., 1987). Furthermore, reduced
competition from vegetative growth possibly also resulted in
enhanced fruit yied. Yield enhancement in high densty plantings
of peach with paclobutrazol applications has been reported by
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Table 1. Effect of growth retardants on fruit quality parameters of peach cv.
Paradelux

Retardent Fruit firmness T.S.S. (%) Acidity (%)
concentration I Il I Il I Il
(ppm) year  year year year year  year
Cycocel(500)  19.33 17.25 7.16 7.90 0.69 0.61
Cycocel(I000)  16.25 17.56 7.75 8.25 0.67 0.66
Cycocel(1500) 17.33 18.50 7.16 8.50 0.70 0.65
Cultar(500) 2216 18.25 7.00 8.20 0.64 0.60
Cultar(1 000) 18.33  20.10 7.00 8.33 0.71 0.68
Cultar(1500) 21.66 20.95 7.00 8.10 0.68 0.65
Control 20.25 17.66 6.66 8.25 0.72 0.68
C.D. (5%) N.S. 0.86 N.S. N.S. N.S. N.S.
60
—&— Cycocel (I year)
50 4 —O— Cycocel (Il year)
€ —w— Cultar (I year)
< —— Cultar (Il year)
g 404
$ 30
20 A
LSD (I year) LSD (Il year)
10 T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600
30
28
—_ 261 —&— Cycocel (I year)
é —O— Cycocel (Il year)
E 241 _s— cultar (I year)
2 —— Cultar (Il year)
S 221
5
2 20
e
* 18
I LSD (I year) ‘|' LSD (Il year)
16
14 T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600
34
3.2 1
€30
8 28 —e— Cycocel (I year)
g —O— Cycocel (Il year)
2 2.6 —w— Cultar (I year)
I —v— Cultar (1l year)
T 2.4
o] LSD(Iyean || sp (i1 year)
2.0 T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600

Concentration (ppm)
Fig. 1. Effect of growth retardants on growth characters in peach
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Stan et al. (1989). Cycocel at 1500 ppm al so showed significant
increasein yield in the second year.

Except fruit firmness, the quality parameters of fruit such astotal
solublesolids (TSS) and acidity were not influenced by thegrowth
retardants (Table 1). Fruit firmness was not affected in thefirst
year of application but it was significantly increasedin the second
year by cultar 1500 ppm foll owed by cultar 1000 ppm. Enhanced
flesh firmness with paclobutrazol application has aso been
reported by Karaand Kaska (1991). Percent total soluble solids
(TSS) and acidity of fruitswere not affected s gnificantly by both
the growth retardantsin the present investigation. Chun and Lee
(1989) and Bilgener et al. (1998) also observed that pacl obutrazol
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Fig. 2. Effect of growth retardants on yield and yield-contributing characters
in peach
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applications had no significant effects on fruit quality of peach.

Results of the present investigation revealed that significant
results can be obtained with cultar 1000 ppm in controlling the
vegetative growth aswell asfruiting in young peach trees.

References

A.O.A.C. 1980. Official Methods of Analysis. Association of Officia
Agricultural Chemists, Washington D.C., 13" Edn.

Bilgener, SK., H. Demirsoy and N. Beyhan,1998. Effect of paclobutrazol
on vegetative growth and fruit quality of some peaches grown in
Samsun. Turkish Journal of Agriculture & Forestry, 22(5): 425-
434.

Chun, J.P. and J.C. Lee, 1989. The effect of application of paclobutrazol
to the soil on vegetative growth and fruit qudlity in Okubo peach
trees. Abstracts of Communicated Papers, Korean Society for
Horticultural Science, 7(1): 124-125.

George, A.P, R.J. Nissen, JA. Campbell, T. Rasmussen and P. Allan
1995. Effects of paclobutrazol on growth and yield of low chill
peaches in sub-tropical Australia. Acta Hortic, 409: 109-116.

Kara, Z. and N. Kaska, 1991. Research on the effects of paclobutrazol
(PP- 333) on someapple and peach cultivarswith regard to vegetative
growth and some aspects of fruit quality. Doga, 15(3): 700-714.

Li, S.H., C. Bussi and P. Atger, 1988. Rapidity and duration of

paclobutrazol effects on growth and cropping in peach in relation to
application method and concentration used. Agronomie, 8(7): 657-
662.

Mavrodiev, S., K. Kolev and P. Manolov, 1987. Effects of Cultar on
growth and fruiting of peach. In: Plant Growth Regulators.
Proceedings of the IV International Symposium of Plant Growth
Regulators, Part 2 (edited by Lilov, D.; Vassilev, G; Christov, C.;
Andonova, T.) Sofia, Bulgaria, M.Popov Institute of Plant
Physiology, pp. 928-932.

Stan, S., N. Burloi, I. Popescu, N. Fenesanu, and M. Cotorobai, 1989.
Performance of paclobutrazol (Cultar) in controlling vegetative
growth and cropping of stone fruits. Acta Hortic., 239: 221-228.

Theron, K.Y., P. du Plessisand H.M. Griessal, 1998. Effect of an autumn
application of chlormequat on reproductive bud development, fruit
set and production of the pear cv.Doyenne du Cornice. Acta Hortic.,
475: 251-264.

Wang, SP, H.J. Jia, Z.J. Gao and SZ. Wang, 1993. Study on PP,
application to the growth and development of young peach tree.
Acta Horticulturae Sinica, 20(2): 139-144.

Williams, M.H., E.A. Curry and G.M. Greene, 1986. Chemical control
of vegetative growth of pome and stone fruit trees with GA
biosynthesis inhibitors. Acta Hortic., 179(2): 453-458.

Xu, W.C. and M.X. Cao, 1987. Effects of paclobutrzol (PPgz4) on
peach growth and development. Plant Physiology Communications,
3:24-28.






