J. Hortl. Sci.
Vol. 9(1):27-30, 2014

Effect of dose and time of paclobutrazol application on the flowering, fruit yield and

quality of mango cv. Alphonso

Y.T.N. Reddy and Reju M. Kurian
Division of Fruit crops, ICAR-Indian Institute of Horticultural Research
Hesaraghatta L ake Post, Bengal uru-560089, India
E-mail: nreddy@iihr.ernet.in

ABSTRACT

Afield trial was conducted for eight years at Indian Institute of Horticulture Research, Bengaluru to find out the
effect of dose and time of application of paclobutrazol (PBZ) on flowering, fruit yield and quality of ‘Alphonso’ mango.
The percentages of flowering, vegetative and dormant shoots were affected by paclobutrazol application. Different
dose and time of application of paclobutrazol increased the percentage of flowering shoots significantly and most
pronounced effect was with treatment D, T, (3ml/m canopy PBZ applied 90 days before bud break) which recorded
89.9% flowering shoots as compared to 73.8% in control treatment. Regarding fruit yield, maximum mean fruit
yield of 22.0kg/plant was recorded with treatment D, T, (3ml/m canopy PBZ applied 90 days before bud break) and
least was with control (13.1kg/plant) which accounts for fruit yield increase of 67.9%. No particular trend was
observed in respect of shoot length in different treatments. However in general, paclobutrazol application reduced the
shoot length compared to control. With respect of fruit quality attributes, acidity and TSS were found to be non-
significant among different treatments during different years. Average fruit weight was found to be significant
during different years and paclobutrazol application reduced the average fruit size compared to control. Cost benefit
ratio was maximum of 1:2.52 was with treatment 3ml/m canopy PBZ applied 90 days before bud break and least cost

benefit ratio of 1:1.06 was with control.
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INTRODUCTION

Mango is one of the most important fruit crops of
India Itisgrowninareaof 2.297 million hawith aproduction
of 15.188 million tonnes according productivity of 6.6 t/ha
(NHB, 2011) whichisvery low compared to countries like
Israel, Mexico, Brazil and Philippines. One of the reasons
for low productivity is dueto alternate bearing tendency in
most of the commercial varieties of mango. Control of
vegetative vigour and canopy size with simultaneous
promotion of flowering are important for enhancing the
production efficiency of mango orchards (lyer and Kurian,
2002). The use of vigour regulating rootstocks and growth
retardants that are antagonistic to gibberellins such as
paclobutrazol (Kurian and lyer, 1993aand Kurian et al, 1996)
arethe most promising approachesin thisregard. Although,
thedirect effects of paclobutrazol on thegrowth and flowering
of mango have beenwell documented (Kulkarni, 1988, Kurian
and lyer, 19933, b, ¢, and Burondkar and Gunjate, 1991).
However, thereislittleinformation on the long term effects
of continuous application of PBZ on flowering, fruit yield
and quality of mango especialy in varieties like Alphonso

one of theimportant commercial varieties of mongo having
tendency of alternate bearing. Suchinformation isimportant
for sustained production of mango hence, the study was
taken up in Alphonso variety of mango.

MATERIALAND METHODS

The experiment was conducted at |ndian I nstitute of
Horticulture Research, Bengaluru for eight years on
Alphonso cultivar of mango employing randomized block
design replicated four times. The trees were nine years old
at the start of study and were growing on unspecified
rootstock under rainfed conditions with uniform cultural
management practices. The plants were given two doses
of paclobutrazol 3ml/m canopy, (0.75g a.i/m canopy) 51/m
canopy (1.25g a.i/m canopy) with 3 times of application
namely 60, 90, 120 days before bud break, totaling seven
treatmentsincluding control. The paclobutrazol applied as
soil drench along the drip line of trees. Percentage of shoots
producing flower panicles or vegetative shoots or remaining
dormant shoots were recorded during January-February
months along with paniclelength and length of shootsfrom
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the tagged shoots following the imposition of the growth
retardant treatments. Fruit yield was recorded in May-June
months during the year 1999 to 2006. Fruit quality
parameters such asaverage fruit weight, total soluble solids
and acidity were recorded as per standard proceduresfrom
arandom sample of 25 fruits from each tree. Cost benefit
ratio wasworked out from the mean cumulative fruit yields
based on prevailing market rates. Analysis of variance and
F.test were employed for the interpretation of the results.

RESULTS AND DISCUSSION
Shoot length

The shoot lengths as influenced by paclobutrazol
application are presented in Table-2. Most of the years shoot
length was found to be non-significant among the different
treatments. Only during the years 2001, 2005 and 2006,
significant differenceswere observed among thetreatments.
However, in general paclobutrazol application reduced the
shoot length compared to control. This observation is in
agreement with the earlier findings of paclobutrazol influence
on shoot growth of mango (Kurian and lyer, 19933,
Burondkar and Gunjate, 1991 and Reddy and Kurian, 2008).
Paclobutrazol isaknowninhibitor of gibberellin biosynthesis
(Anon., 1984) and lower gibberellinlevelsresulting fromits
application might have retarded the shoot elongation. The
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 densitiesthan the conventional spacing.

Flowering

The percentage of flowering, dormant and vegetative

shoots as influenced by different treatments are presented
inTables1 and 2. Enhancement in the proportion of flowering
shoots through a reduction in the proportion of vegetative
and dormant shootswasastriking response to paclobutrazol
application. All the paclobutrazol treatments increased the
percentage of flowering shoots with reduced percentage of
vegetative and dormant shoots compared to control. The
increased flowering percentage with different paclobutrazol
treatments ranged from 11-14% more compared to control
with concurrent reduction of vegetative and dormant shoots
in the paclobutrazol treatments. Enhanced flowering of
mango treesfollowing paclobutrazol treatments has earlier
been reported (Kurian and lyer, 1993b, Burondkar and
Gunjate, 1991, Kulkarni, 1988 and Reddy and Kurian, 2008.)
Maximum mean percentage of flowering shoots (89.9%)
were recorded with treatment D, T, 3ml PBZ/m canopy
applied 90 daysbefore bud break and |east mean percentage
of shoots asin control treatment (73.9%).

Fruityield

Fruit yield in terms of fruit number and weight of
fruits/tree increased with the application of paclobutrazol
(Table 3). All the treatments increased the fruit yield
compared to control and the most pronounced effect was
with treatments D, T,, (3ml/m canopy PBZ applied 90 days
before bud break) which increased the mean fruit yield to
an extent of 64.9% compared to control treatment. Such
beneficial effects of paclobutrazol in enhancing fruit yield
of ‘Alphonso’ mango have been documented by earner
workers (Kurian and lyer, 1993c, and Burondkar and
Gunjate 1991, Reddy and Kurian 2008). Fruit yield increase
was mainly attributed to enhanced percentage of flowering
shoots and reduced percentage of vegetative and dormant

Table 1. Effect of time and dose of application of paclobutrazol on vegetative and flowering shoots of mango cv. Alphonso

Treatment Vegetative shoots (%) Flowering shoots (%)

1999 2000 2001 2002 2003 2004 2005 2006 Mean 1999 2000 2001 2002 2003 2004 2005 2006 Mean
D,T, 25.0 50 62 145 95 140 125 165 129 675 535 938 85 705 710 80.0 69.0 738
D,T, 125 33 75 105 35 17 138 175 88 875 882 925 895 865 973 837 740 874
D,T, 10.0 43 162 120 45 10 25 178 85 900 932 838 830 890 985 963 8L0 899
D,T, 185 45 75 130 40 23 115 155 96 815 930 925 870 869 974 873 830 836
D,T, 45.0 25 100 95 32 12 120 45 110 637 905 900 905 899 988 865 940 879
D,T, 20.0 18 25 75 35 17 100 100 71 788 757 975 925 900 958 900 835 878
D,T, 25.0 80 62 90 38 43 110 165 105 750 705 938 91.0 884 924 870 820 850
Ftest NS NS * % * * * * * NS NS * % * * * * *
SEm+ 9.8 14 13 12 16 11 15 21 112 99 13 12 34 35 38 15
CD at 5% - - 39 36 48 34 45 63 - 39 38 93 108 115 45
CV% 2.7 19 3.2 54 15 2.8 37 42 21 34 30 20 15 48 51 41

D,T,- Control

D,T, - 3ml/m canopy PBZ applied 60 days before bud break
D,T, - 3ml/m canopy PBZ applied 90 days before bud break
D,T,- 3ml/m canopy PBZ applied 120 days before bud break
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D,T, - 5ml/m canopy PBZ applied 60 days before bud break
D,T,- 5ml/m canopy PBZ applied 90 days before bud break
D,T,- 5ml/m canopy PBZ applied 120 days before bud break
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Table 2. Effect of paclobutrazol on dormant shoots and shoot length of ‘Alphonso’ mango

Treatment Dormant shoots (%) Shoot length (cm)

1999 2000 2001 2002 2003 2004 2005 2006 Mean 1999 2000 2001 2002 2003 2004 2005 2006 Mean
D,T, 75 415 0 0 170 150 75 205 136 135 123 121 131 145 150 165 135 138
D,T, 0 85 0 0 100 10 25 85 38 120 104 102 154 135 141 142 125 127
D,T, 0 25 0 0O 65 05 12 12 15 123 109 105 140 130 139 138 123 125
D,T, 0 25 0 0 91 13 12 15 20 119 93 100 120 132 140 135 112 118
D,T, 21.3 7.0 0 0 69 0O 15 15 48 105 76 98 130 138 145 159 120 121
D,T, 12 225 0 0 65 25 0 65 49 115 111 109 131 134 131 140 119 123
D,T, 0 215 0 0O 78 33 20 15 45 11.0 101 110 135 129 124 134 116 119
F.test ** NS NS NS * * * * NS NS * NS NS NS * *
SEm+ 3.7 9.6 0 0 25 21 11 39 12 108 042 105 15 19 06 02
CDa5% 10.9 - 0 0 75 43 33 117 - - 17 - - - 18 04
CV% 51 2.3 0 0 19 25 10 22 23 17 29 21 10 35 48 12
D,T,- Control D,T, - 5ml/m canopy PBZ applied 60 days before bud break
D,T, - 3ml/m canopy PBZ applied 60 days before bud break D,T,- 5ml/m canopy PBZ applied 90 days before bud break
D,T, - 3ml/m canopy PBZ applied 90 days before bud break D,T,- 5ml/m canopy PBZ applied 120 days before bud break
D,T,- 3ml/m canopy PBZ applied 120 days before bud break
Table 3. Fruit yield of ‘Alphonso’ mango as influenced by paclobutrazol application
Treatment No. of fruits/plant Fruit yield (Kg\plant)

1999 2000 2001 2002 2003 2004 2005 2006 Pooled 1999 2000 2001 2002 2003 2004 2005 2006 Pooled

Mean mean

D,T, 29.7 537 947 605 550 69.71 96.5 69.7 66.2 57 117 161 141 125 120 201 149 134
D,T, 352 650 1065 99.1 715 1082 1832 1155 980 87 146 173 205 165 202 373 214 19.6
D,T, 225 725 775 90.0 1560 940 1947 1094 1021 55 207 160 181 356 189 398 258 22.6
D,T, 310 620 940 819 965 807 1760 926 893 7.7 140 165 204 218 161 372 211 194
D,T, 317 660 985 909 1248 90.2 1567 968 945 79 152 169 189 270 181 328 233 200
D,T, 315 577 694 850 962 100.7 1895 917 90.2 76 137 148 175 218 205 389 249 200
D,T, 415 725 995 80.1 1120 955 151.7 856 936 102 166 179 160 232 194 285 210 191
Ftest NS * NS NS * * * * * NS * NS * * * * * *
S.Em+ 94 43 167 141 71 64 99 72 44 23 21 29 14 32 16 25 20 35
CD at 5% - 131 - - 213 194 301 218 143 - 6.2 - 43 98 47 76 63 108
CV% 29 38 46 41 55 32 21 20 19 24 11 37 45 30 15 30 42 5.0

D,T,- Control

D,T,- 3ml/m canopy PBZ applied 60 days before bud break
D, T, - 3ml/m canopy PBZ applied 90 days before bud break

D,T, - 5ml/m canopy PBZ applied 60 days before bud break
D,T,- 5ml/m canopy PBZ applied 90 days before bud break
D,T, - 5ml/m canopy PBZ applied 120 days before bud break

D,T,- 3ml/m canopy PBZ applied 120 days before bud break

shoots by the application of paclobutrazol. Paclobutrazol
altersthe source-sink relationshipsin mango to support the
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 different
treatments on fruit quality parameters such astotal soluble
solids and acidity but average fruit weight reduced as a
result of paclobutrazol treatment (Table 4). All the
paclobutrazol treatments affected the average fruit weight
compared to control. This may be due to more number of
fruits by the paclobutrazol application. Almost similar trend
was observed in mango by Kurian and lyer (1993c) and
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Reddy and Kurian (2008) as a direct response to
paclobutrazol application.

Cost benefit ratio

The cost benefit ratio worked out in terms of mean
fruit yield, gross and net returns are presented in Table 5.
Maximum cost benefit ratio of 1:2.52 was recorded with
the treatment 3ml paclobutrazol/m canopy applied 90 days
before bud break treatment whereas, control treatment
recorded the least cost benefit ratio of 1:1.06. All the
paclobutrazol treatmentsincreased the cost benefit ratio and
the best treatment was found to be 3ml/m canopy PBZ
applied 90 days before bud break. Paclobutrazol application
affected the percentage of flowering shootsin turn increased
thefruit yield of Alphonso mango. Paclobutrazol application
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Table 4. Fruit quality attributes of Alphonso mango as influenced by paclobutrazol application

Treatment Averagefruit weight (g/fruit) TSS(°Brix)

1999 2000 2001 2002 2003 2004 2005 2006 1999 2000 2001 2002 2003 2004 2005 2006
D,T, 2430 2462 179.7 2305 2291 1763 2056 2150 155 159 169 172 171 175 168 16.7
D,T, 2310 2325 1826 2121 2305 1861 2025 1915 160 157 174 164 176 178 167 16.9
D,T, 2400 2437 1582 1778 2356 1994 2051 2356 158 141 164 170 180 176 170 17.2
D,T, 2470 2487 1766 2430 2255 1978 2122 2281 150 156 173 169 175 180 171 175
D,T, 2000 1975 1798 2095 290.1 200.7 2105 2388 152 155 171 173 169 171 175 174
D,T, 2195 2212 1947 2082 2604 203.6 2059 2405 153 149 166 160 167 169 173 16.9
D,T, 2400 2412 179.2 2030 2109 2005 1998 2206 155 150 165 175 171 168 169 16.6
F.test * * NS NS * * * * NS NS NS NS NS NS NS NS
SEm+ 85 108 181 195 21 39 15 2.8 05 04 035 041 039 045 040 0.30
CD at 5% 275 321 - 63 117 45 8.4 - - - - - - - -
CV% 2.0 18 2.7 32 23 14 19 29 41 40 21 18 36 25 10 16
D,T,- Control D,T, - 5ml/m canopy PBZ applied 60 days before bud break
D.T, - 3ml/m canopy PBZ applied 60 days before bud break D,T,- 5ml/m canopy PBZ applied 90 days before bud break

0
DiTi - 3ml/m canopy PBZ applied 90 days before bud break
D,T,- 3ml/m canopy PBZ applied 120 days before bud break
Table 5. Cost benefit ratio of ‘Alphonso’ mango as influenced by
paclobutrazol

Treatment Gross Net Cost
returns  returns  Benefit
ratio
D,T,- Control 45850 23650 1:1.06
D, T, - 3ml/m canopy PBZ 45850 45050 1212
applied 60 days before bud break
D, T, - 3ml/m canopy PBZ applied 67550 54500 1:2.52
90 days before bud break
D,T,- 3ml/m canopy PBZ applied 77000 44350 1:1.99
120 days before bud break
D,T, - 5ml/m canopy PBZ applied 66850 45750 1:2.08
60 days before bud break
D,T,- 5ml/m canopy PBZ applied 68250 44700 1:1.98
90 days before bud break
D,T,- 5ml/m canopy PBZ applied 67200 43300 1:1.95
120 days before bud break

reduced the shoot length and average fruit weight. TSSand
acidity were not affected by the different treatments. Cost
benefit ratio was maximum with 3ml PBZ/m canopy applied
90 days before bud break.
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