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ABSTRACT:

This research looked at how Paclobutrazol affected the
first cycle of greenhouse-grown cultivar bananas in
terms of vegetative development, leaf chlorophyll,
time to flowering and harvest, yield, and fruit
composition. One powerful selective inhibitor of GA3
production is paclobutrazol. Paclobutrazol was shown
to enhance the total amount of chlorophyll in leaves
while also significantly reducing the length of the
shoots and leaf area. It has been observed that
paclobutrazol increases fruit tree output. Apple fruit
quality, pH, acidity, and soluble solid concentration
were found to be unaffected by PP333.
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INTRODUCTION

Many crops, such as apple and cherry (Quinlan, 1981),
Lolium perenne (Hebblethwaite et al., 1982), tulips
(Menhenett and Hanks, 1982/83), chrysanthemum
(McDaniel, 1983), and carrots (Thomas et al., 1982), have
been reported to be dwarfed by Paclobutrazol (Lever et
al., 1982), a plant growth regulator (PGR) from Imperial
Chemical Industries. Compared to many other PGRs,
paclobutrazol has the benefit of being efficacious whether
applied as a soil drench, sprayed on the leaf, or first mixed
with the potting compost, as was done with
chrysanthemum. In plants, paclobutrazol is metabolised
slowly (Sterrett, 1985) and carried acropetally via the
xylem, which may serve as a reservoir for paclo absorbed
by roots (Lever, 1986), hence extending persistence.
Paclobutrazol (PP333), a gibberellin biosynthesis
inhibitor (Hedden, 1983), has shown potential in lowering
the vigour of several species (Antognozzi and Preziosi,
1986; Tukey, 1986; Li et al., 1989).

Role of PBZ on vegetative growth

Paclobutrazol application dramatically decreased the pseudo
stem’s rate of expansion and, therefore, the plant's ultimate
height. In the year after treatment, Huang et al. (1989) on Asian
pears and Li et al. (1989) on peach trees observed similar
outcomes. The ultimate growth decrease (44% vs. 21% at 1 g
per plant, respectively) demonstrated that plants in the
concentration experiment were more sensitive to paclobutrazol
than those in the formulation test. After being treated with
paclobutrazol, plants displayed a significant decrease in the
number of leaves. Woody research (Bargioni et al., 1986;
Steffens et al., 1985a). Furthermore, a strong association was
seen between paclobutrazol concentration and petiole length
and between PP333 rate and leaf area. Paclobutrazol, a strong
selective inhibitor of GA3 biosynthesis (Aloni and Paskkar,
1987), may have limited the production of GA3 in fruits and
leaves. In another research (Braun and Garth, 1986), a
paclobutrazol-induced reduction in runnering in strawberry
plants led to a rise in crown number, and cultivar variations
were also seen. Pre-harvest apple production has been shown to
benefit from the plant growth regulator paclobutrazol in a
number of ways, including decreased vegetative growth
(Quinlan and Richardson, 1984) and increased fruit yields
(Stinchcombe et al., 1984). The length of the shoots was
reportedly somewhat reduced with paclobutrazol. Applications
of 3000 mg 1-1 daminozide on the same dates resulted in a
minor decrease in first-flush blooming, a rise in second-flush
flowering, and a slight reduction in shoot length.

Role of PBZ on Leaf Chlorophyll Content
The total amount of chlorophyll in leaves grew dramatically
when the concentration of paclobutrazol was raised.
Additionally, comparable findings may be made for the two
components, chlorophyll a and chlorophyll b, as chlorophyll an
is found in twice as much quantity as chlorophyll b. This is
consistent with findings from prior studies on apples (Elfving
and Proctor, 1986; Steffens and Wang, 1986). According to
reports, applying paclobutrazol at 1, 5, or 10 mgl by soil
drenching reduced growth and raised the amount of chlorophyll
in cucumber and zucchini squash leaf discs (Wang, 1985).
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Increased leaf chlorophyll was linked to decreased growth
(Wang et al., 1985; Steffens and Wang, 1986).

Role of PBZ on Flowering

Paclobutrazol had no discernible effect on floral emergence
or harvesting time. According to Tukey (1986), spray
treatments of paclobutrazol at 500 ppm had no effect on the
dates of apple bloom and harvest. According to reports,
paclobutrazol (PP 333) increases fruiting and blooming in
apples while decreasing vegetative development (Greene,
1986). Mangoes may have experienced a similar
circumstance that resulted in early maturity and
blossoming. For trees receiving different paclo treatments,
a tendency toward biannual blooming patterns may have
begun to emerge (Hoblyn et al., 1936). According to
McArthur and Eaton's (1988) strawberry studies, "Totem™
treated with paclobutrazol showed a modest increase in
flower number, while "Shuksan™ treated with CCC showed
a comparable rise. Lolaei et al. (2012) observed similar
findings for strawberries. These findings suggest that
enhanced development of later-developed flower buds was
made possible by the growth retardants' reduced vegetative
growth.

Role of PBZ on Yield

Paclobutrazol enhanced fruit size on olives (Antognozzi and
Preziosi, 1986), but decreased it on apples (Steflens et al.,
1985b) and cranberries (McArthur and Eaton, 1989).
Research on how growth regulators affect banana
reproductive development shows that whereas abscisic acid
shortens the time to blooming and harvest, ethrel delays
these events and decreases yield (Lockhard, 1975).
According to Steffens et al. (1993), fruit load only had an
impact on weight per fruit in 1986. Over the course of six
years, the Paclo SP treatments had no impact on fruit
weight; however, in 1986 and 1988, Paclo SP+TD
decreased fruit weight. In 1989, however, Paclo SP+TD
decreased the quantity of fruit gathered while increasing the
weight per fruit. Fruit obtained from reduced-load trees was
less than that of equivalent normal-load trees because 30—
40% of the fruit had been removed each year. Paclobutrazol
treatment, however, had no effect on ultimate yield since
the decrease in bunch length outweighed the rise in fruit
size. Lolaei et al. (2012) observed similar findings. In
addition to its effects on vegetative development,
paclobutrazol has been shown to reduce cranberry fruit
output (McArthur and Eato~, 1989) and boost apple and
olive yields (Quinlan and Richardson, 1986; Antognozzi
and Preziosi, 1986).

Role of PBZ on Delay of Repining

Although there are few examples of paclobutrazol affecting
apple post-harvest behaviour, orchard treatment has caused
a three-day ripening delay (Luo et al., 1987). According to
Luo et al. (1987), paclobutrazol applied early in the season

delayed the ripening of "Golden Delicious™" and "Bramley's
Seedling”  fruits. Research shows that applying
paclobutrazol enhanced the overall output of cherries
(Edgerton, 1986), apples (Lever, 1986), and oranges
(Delgado et al., 1986). Others have shown that
paclobutrazol (PP333) either enhanced fruit size (Erez,
1986; Shearing and Jones, 1986) or had no impact on or
decreased apple production (Elfving and Proctor, 1986;
Monselise, 1986; Sansavini et al., 1986).
Role of PBZ on Fruit Quality
Citrus fruits (Monselise, 1986), grapes (Intrieri et al., 1986),
and strawberries (Atkinson and Crisp, 1986, Lolaei et al., 2012)
were shown to be unaffected by paclobutrazol. Paclobutrazol
treatment increased the amount of starch in the leaves, but it had
no effect on apple fruit firmness, soluble solids, carbs, or leaf
fructose, glucose, or sucrose (Steffens et al.,, 1985b).
Paclobutrazol administered as a foliar treatment resulted in a
considerable increase in fruit starch content (2.1% for control
and soil paclobutrazol vs. 3.1% for foliar treatment). Fruit from
plants treated with leaves had higher tabular glucose, sucrose,
and total sugar concentrations, but no statistically significant
Paclobutrazol's effects were assessed in the pulp of untreated
fruit, with values of 19.3%, 4.1%, and 10.7% for total sugars,
glucose, and sucrose, respectively. Paclobutrazol foliar spray
increased fruit carbohydrates in apples, according to Steffens
and Wang (1986) and Wang et al. (1985). They proposed that
this increase might be linked to a decrease in vegetative growth
and an increase in photosynthate partitioning into fruit and
possibly other plant organs like roots (Steffens et al., 1983).
Furthermore, Sansavini et al. (1986) discovered that PP333 had
no effect on the soluble solid concentration, pH, acidity, or
apple fruit quality. In a similar vein, citrus fruit juice content,
total soluble solids (TSS), acidity (A), or ratio (TSS/A) were
shown to be unaffected by Delgado et al. (1986). TSS,
carotenoids, a-amylase activity, and peroxidase activity have all
been linked to ripening mango fruit in previous research (Kalra
and Tandon, 1983; Fuchs et al., 1980; Mattoo and Modi, 1969).
For example, fruits treated with 2000 or 3000 mg 1-1
paclobutrazol had considerably higher TSS levels and lower
total acidity, improved carotenoid development, and increased
activity of c~-amylase and peroxidase at harvest (Burg and
Burg, 1962). Taste panellists reported that fruit from "Cox's
Orange Pippin" trees treated with paclobutrazol (PP333) was
less sweet (Johnson and Legge, 1985), and apples from trees
treated with PP333 earlier in the season had lower levels of total
soluble solids (Greene, 1986). When it comes to consumer
attractiveness, the fruit from trees treated with paclobutrazol
tends to have a lower total soluble solids content (reduced
sweetness). In a number of species, PBZ decreased the amount
of fruit soluble solids (Curry and Williams, 1990, Elfving et al.,
1990, Huang et al., 1989).

CONCLUSION
By reducing the length of shoots and leaves as well as the
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quantity of leaves on plants, paclobutrazol application
dramatically slowed the pace of vegetative development. Plant
yield rose as a result of paclobutrazol's influence on fruit size
and quantity. Paclobutrazol significantly affected fruit quality
by increasing T.S.S. content and decreasing TA. According to
Lolaei et al. (2012 a,b), using paclobutrazol resulted in a
reduction in vegetative growth, an increase in production, and
significant benefits on fruit quality. The writers reported similar
findings.
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