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ABSTRACT

Afield experiment was conducted during 1996 to 2002 at Indian I nstitute of Horticultural Research, Bangalore,
to study the cumulative and residual effects of paclobutrazol (PBZ) application on shoot vigour, flowering and
fruit yield of seventeen years old ‘Alphonso’ mango trees. Foliar sprays of the chemical at 500, 1000 or 2000
ppm or soil drench at 5or 10 g a. i. per tree was given during September for three consecutive years and the
residual effects were observed for three more subsequent years. Application of PBZ as soil drench was more
effectivethan itsfoliar spray and doubled fruit yield during the six years. Chemical parameter sof fruitssuch as
TSS and acidity were not affected by the treatments but aver age weight of a fruit was lessin the case of PBZ
treatments. Residual influence of thischemical, when applied assoil drench, persisted in thethreeyear sfollowing
the discontinuation of application for three consecutive years, indicating the scope for skipping the application
of PBZ or tapering down its dose after three years of its continuous application. From theresults of this study,
application of paclobutrazol at 5 g a.i. per tree as soil drench for three consecutive years and then its
discontinuation for the subsequent three years appearsto be most appropriate for ‘Alphonso’ mango treesin

the age group of about 15 to 25 years.
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INTRODUCTION

Control of vegetative vigour with simultaneous
promotion of flowering is important for enhancing the
production efficiency of mango orchards (lyer and Kurian,
2002). Use of vigour regulating rootstocks such as
Vellaikulumban and Olour (Kurian et al, 1996) and growth
retardants that are antagonistic to gibberellins such as
paclobutrazol (Kurian and lyer, 1993) are the most
promising approaches in this regard. Although the direct
effects of paclobutrazol (PBZ), on the growth and flowering
of mango have been well documented (Kulkarni, 1988;
Kurianand lyer, 1993 a, b, c; Burondkar and Gunjate, 1991)
and many mango orchardistsin western and southern parts
of Indiahave adopted application of PBZ for higher mango
production, there is little published information on long
term effects of its continuous application aswell asresidual
influence of the chemical on growth, yield and fruit quality
of mango in the years following the discontinuation of its
application. Such information is very important for
sustained production of perennial fruit trees; hence this

study was taken up to bridge the above gap in knowledge
concerning enduring use of PBZ for enhanced mango
productivity.

MATERIAL AND METHODS

The experiment was conducted at Indian Institute
of Horticultural Research, Bangalore, during 1996-2002,
on mango cultivar ‘ Alphonso’ in randomized block design
with four replications. The trees grafted on unspecified
rootstocks were seventeen years old at the start of study
and were maintained with uniform cultural practices. PBZ
was applied either as foliar spray of 500, 1000 or 2000
ppm or as soil drench along the drip line of thetreesat 5 or
10 g a.i. / tree in 10 liters of water, during September in
1996, 1997 and 1998. Percentage of shoots producing
panicles or vegetative shoots or remaining dormant as well
as the length of new shoots was recorded during January —
February following imposition of PBZ. Fruit yield per tree
wasrecorded in May - Junefrom 1997 to 2002. Fruit quality
parameters such asaverage fruit weight, total soluble solids
(TSS), acidity, number of days taken by mature fruits to
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ripen and incidence of spongy tissue disorder were recorded
from arandom sampleof fifty fruitsfrom each tree. Analysis
of variance and F- test were employed for theinterpretation
of the results.

RESULTSAND DISCUSSION
Shoot growth

There was significant reduction in length of new
shoots produced following PBZ application, the effect being
more marked with soil application than foliar spray and
increasing with the dose of the chemical within each method
of application as per the earlier findings (Burondkar and
Gunjate, 1991; Kurian and lyer, 1993a). PBZ is a known
inhibitor of gibberellin biosynthesis (Anon, 1984) and

Table 1. Effect of PBZ on shoot length of ‘ Alphonso’ mango
S. Treatment Shoot length (cm)

No. 1997 1998 1999 2000 2001 2002

1 PBZ 500 13.2 14.9 152 163 178 16.2
ppm

2 PBZ 1000 11.6 14.3 146 139 183 161
ppm

3 PBZ 2000 111 12.2 125 11.8 17.3 16.0
ppm

4 PBZ 105 11.7 121 12.8 18.8 15.9
5gal.

5 PBZ 10.1 114 117 122 180 155
10g a.i.

6 Control 16.6 18.2 19.7 173 196 16.6
S.Emt + 14 2.0 1.9 25 2.1 1.8
LSD P=0.05 4.4 5.9 57 NS NS NS

NS- Not significant

thereforelower gibberellinlevelsresulting from itsapplication
might have retarded the shoot elongation. The inhibitory
effect of PBZ on shoot elongation slowly dissipated once
its application was discontinued and differences in shoot
length were not statistically significant during 2000 to 2002,
though the shoots on treated trees remained shorter than
those on control trees (Table 1). This reduction in shoot
elongation serves to control excess vegetative vigour and
thereby to restrict the canopy size of mango trees, which
would facilitate easier orchard management practices as
well as planting mango trees at higher densities than the
conventional one.

Flowering

Enhanced proportion of flowering shoots through
areduction in proportion of vegetative and dormant shoots,
wasastriking responseto PBZ treatments, which was more
pronounced with soil application rather than foliar spray
(Table 2). This effect was quite discernible in al the years
of study except during the year 1999 when the natural
flowering was high with even the control plants putting forth
paniclesin 91% of their shoots and continued in years after
the treatment was stopped, though statistically not
significant, particularly in the case of soil treatments. Thus
PBZ, especially as soil drench, was especialy effectivein
enhancing flowering during years of sparse natural
flowering and the residual effect of the chemical in this
regard may persist for two to three years after application
is stopped. Such enhanced flowering of mango trees
following PBZ treatments has earlier been reported by

Table 2. Effect of PBZ on proportion of vegetative, dormant and flowering shoots of ‘ Alphonso’ mango during flowering

SI.No Treatment Vegetative shoots (%) Dormant shoots (%) Flowering shoots (%)

1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002

1 PBZ 500 20.7 6.2 125 105 20 6.5 150 513 125 25 30 80 643 425 862 870 89.0 855
ppm

2 PBZ1000 25 50 150 80 35 101 280 200 00 20 40 95 695 750 850 900 925 804
ppm

3 PBZ 2000 6.0 25 87 75 30 6.2 35 575 00 29 20 69 905 90.0 912 896 95.0 86.9
ppm

4 PBZ 55 113 325 6.0 40 35 68 12 87 15 30 34 877 875 587 925 930 931
5gai.

5 PBZz 13 12 312 50 15 25 112 38 25 10 20 30 9.0 950 662 940 965 9%5
10g a..

6  Control 87 150 87 120 5.0 72 40 300 O 2.0 6.0 69 550 550 912 86.0 89.0 859
S.Em.t 58 41 6.7 43 34 35 99 134 26 29 21 29 125 125 80 136 105 81
LSD NS NS 200 NS NS NS NS 398 NS NS NS NS 372 37.2* 240+ NS NS NS
P=0.05

* Significant at P = 0.01; NS = Not significant
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Table 3. Effect of PBZ on fruit yield of ‘Alphonso’ mango

S. Treatment Number of fruits per tree

Weight of fruits per tree (Kg / Plant)

No 1997 1998 1999 2000 2001 2002 Cumu- Mean 1997 1998 1999 2000 2001 2002 Cumu- Mean

lative lative

1 PBZ 500 85.0 490 2125 166.2 1505 1455 8082 1347 174 100 436 341 309 321 1681 289
ppm

2 PBZ 1000 96.2 56.0 188.7 155.0 1780 1625 8364 1394 20.7 120 406 333 383 356 1805 300
ppm

3 PBZ 2000 1472 1047 2277 1197 1612 1600 9214 1535 302 215 467 245 330 336 1895 318
ppm

4 PBZ 163.7 4637 2775 253.0 159.0 1721 14890 2481 319 904 541 493 310 358 2926 495
5gai.

5 PBZ 2425 3895 231.2 2712 259.0 2094 1609.8 267.1 437 701 416 488 466 40.7 2915 486
10g a.i.

6 Control 78.7 350 1640 1225 1622 120.1 6825 1137 16.9 75 353 263 349 264 1473 245
S.Em.+ 67.4 981 37.9 1451 867 133 798 303 17.2 06 55 27 34 35 299 7.3
LSD NS 2915 NS 431* 57.3* 39.7 2395 909 NS 17 129 80* 99* 105 901 2L..7*
P=0.05

* Significant at P=0.01; NS = Not significant

Table 4. Effect of PBZ on fruit quality of ‘ Alphonso’ mango

Sl.  Treatment TSS(°Brix) Acidity (%) Averagefruit weight (g)

No 1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002

1 PBZ500 184 210 195 186 19.6 19.0 0.167 0.217 0.167 0.202 0.202 0.202 200.5 213.2 205.0 210.6 206.3 208.9
ppm

2 PBZ1000 186 215 192 192 194 19.2 0.184 0.167 0.184 0.218 0.218 0.202 212.2 204.2 2151 215.8 2049 215.0
ppm

3 PBZ 2000 192 206 20.0 198 189 185 0.184 0.184 0.184 0.168 0.202 0.218 205.1 201.3 205.0 219.4 204.7 210.0
ppm

4 PBZ 192 192 190 186 199 194 0.217 0.184 0.217 0.168 0.218 0.202 195.6 189.9 213.8 210.9 1959 200.9
5gai.

5 PBz 190 195 205 180 185 19.0 0.184 0.217 0.167 0.235 0.202 0.225 179.5 171.1 179.9 201.7 1804 196.4
10g a..

6  Control 195 21.3 210 182 205 206 0.167 0.134 0.167 0.168 0.202 0.202 210.5 229.0 215.2 220.5 2154 220.1
S.Em.+ 05 08 09 03 07 04 002 0016 001 003 0.02 0.03 74 62 52 53 61 49
LSD NS NS NS NS NS NS NS 0048 NS NS NS NS 222 184* 156 161 183 149
P=0.05

* Significant at P=0.01; NS = Not significant

Kurian and lyer (1993b), Burondkar and Gunjate (1991)
and Kulkarni (1988). The present study indicatesthe scope
for skipping the application of the chemical after afew years
of its continuous application or tapering down its dose,
especially during the years when good flowering is
expected, while continuing to get the beneficial influence
onflowering.

Fruit yield

Fruit yield in terms of number and weight of fruits
per tree increased with application of PBZ and this was

more striking in the case of soil applicationthanfoliar spray
(Table 3). This effect dissipated in the year following
withdrawal of PBZ treatment in the case of foliar spray
and in the second year following withdrawal of PBZ
treatment in the case of soil application at lower dose while
theeffect continued to manifest in the case of soil application
at higher dose. Though beneficial effects of PBZ in
enhancing fruit yield of * Alphonso’ mango have earlier been
documented by Kurian and lyer (1993c) and Burondkar and
Gunjate (1991), the present study reveals that the soil
application of PBZ can be temporarily withdrawn for three
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Table 5. Effect of PBZ on incidence of spongy tissue and ripening of ‘ Alphonso’ mango

Sl.  Treatment Incidence of spongy tissue (%)

Days for 50% fruit ripening

No 1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002
1 PBZ 500 ppm 2.0 2.5 24 2.0 29 24 9.0 9.8 9.1 9.0 10.1 9.9
2 PBZ 1000 ppm 8.0 10.0 2.6 25 3.1 3.0 9.1 9.3 9.6 9.2 9.5 9.4
3 PBZ 2000 ppm 8.0 10.0 2.0 2.8 3.0 2.8 9.0 8.8 9.8 9.0 9.9 9.0
4 PBZ 5g a.i. 7.5 10.0 21 3.9 1.9 2.0 8.5 8.8 9.0 8.7 10.5 9.2
5 PBZ 10g a.. 6.5 175 2.0 4.2 25 2.6 8.7 9.5 10.0 9.1 9.8 9.5
6 Control 4.0 5.0 3.2 2.8 4.0 3.8 6.5 6.0 8.5 8.9 8.1 8.4

S.Em.+ 4.05 5.03 21 310 15 1.9 041 0.59 1.8 0.48 1.7 1.4

LSD P=0.05 NS NS NS NS NS NS 121 1.75* NS NS NS NS

* Significant at P = 0.01; NS = Not significant

yearsor so after threeyears of continuous application without
a reduction in fruit yield. PBZ alters the source-sink
relationships in mango to support fruit growth with fewer
leaves and lesser leaf area (Kurian et al, 2001), which
explains the enhanced fruit yield with lesser vegetative
growth.

Fruit quality

There was no appreciable influence of the
treatments on chemical parameters of fruit quality such as
total soluble solidsand acidity, but average weight of afruit
reduced as aresult of PBZ treatment, more so with the soil
application (Table4). Almost similar trend was observed by
Kurian and lyer (1993c) as a direct response to PBZ
application. The influence of PBZ on fruit size continued
even during three years following withdrawal of its
applicationinthe present study. Incidence of spongy tissue
disorder in fruits of ‘ Alphonso’ mango was unaffected by
different PBZ treatments, but ripening of fruits harvested
at full maturity was delayed by PBZ asindicated by number
of days taken for ripening of 50% of the harvested fruits
(Table 5). This effect was however not statistically
significant in the years after application of the chemical
was stopped.

REFERENCES

Anonymous. 1984. Technical Data sheet- Paclobutrazol,
Plant Growth Regulator for Fruits. ICl. England
Burondkar, M.M. and Gunjate, R.T. 1991. Regulation of

shoot growth and floweringin‘ Alphonso’ mango with
paclobutrazol. Acta Hort., 291:79-84

lyer, C.PA. and Kurian, R.M. 2002. Strategies for High
Density Planting of Horticultural Crops. I n. Hi-Tech
Horticulture. Chadha K.L, Choudhary M.L. and
Prasad K.V (Eds.), Horticultural Society of India,
New Delhi, pp. 66-78

Kulkarni, V.J. 1988. Chemical control of tree vigour and
the promotion of flowering and fruiting in mango
using paclobutrazol. J. Hortl. Sci., 63; 557-66

Kurian, R.M. and lyer, C.PA. 1993a. Chemical regulation
of tree size in mango cv. Alphonso. |. Effects of
growth retardants on vegetative growth and tree
vigour. J. Hortl. Sci., 68:349-54

Kurian, R. M. and lyer, C. P.A. 1993b. Chemical regulation
of tree size in mango cv. Alphonso. 1I. Effects of
growth retardants on flowering and fruit set. J. Hortl.

ei., 68:355-60
Kurian, R.M. and lyer, C.PA. 1993c. Chemical regulation
of tree size in mango cv. Alphonso. Ill. Effects of

growth retardants on yield and quality of fruits J.
Hortl. Sci., 68:361-64

Kurian, R.M., Reddy, V.V.P. and Reddy, Y.T.N. 1996.
Growth, yield, fruit quality and leaf nutrient status
of thirteen-year-old *Alphonso’ mango on eight
rootstocks. J. Hortl. <ci., 71:181-86

Kurian, R.M., Reddy Y.T.N., Sonkar, R.K. and Reddy V.V.P.
2001. Effect of paclobutrazol on source-sink
relationship in mango (Mangifera indica L). J.
Applied Hort., 3:88-90

(MS Received 12 March 2008, Revised 12 September 2008)

122

J. Hortl. Sci.
Vol. 3 (2): 119-122, 2008



