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Abstract: Quality is one of the important factors that determines the price and marketability of fruits,
especially those which are intended for fresh consumption. For apples, quality includes shape, color,
size, firmness, and “typiness”. The influence of external factors such as climate, as well as internal factors
such as genes and hormones, control these parameters. Based on the results of field evaluation under
orchard condition, it can be concluded that the Promalin @ 60 ppm as foliar spray at full bloom stage
on Apple cultivar “Royal Delicious” had significant influence on fruit size, shape, fruit yield and other
yield contributing traits and had no phytotoxicity on Apple. Promalin at recommended dose @ 60 ppm
and its double dose @ 90 ppm applied as foliar spray, had no phytotoxicity influence on Apple trees at

all the intervals of observations

INTRODUCTION

Quality is one of the important factors that
determines the price and marketability of fruits,
especially those which are intended for fresh
consumption. For apples, quality includes
shape, color, size, firmness, and “typiness”.
The influence of external factors such as
climate, as well as internal factors such as genes
and hormones, control these parameters.
Among these factors, we can’t control external
environment but manipulate genes and
hormones pathway. However, manipulation of
hormonal pathway and genes is time consuming
process. Therefore, different plant growth
regulators (PGRs) / Bio Regulators are used to
increase the size and quality of fruit. PGRs are
chemicals used to modify plant growth such as
increasing branching, suppressing shoot growth,
increasing return bloom, removing excess fruit,
or altering fruit maturity.Application of plant
growth regulators results in better output as
itimproves the internal physiology of developing

fruits to improve fruit set, reduce fruit drop and
to amend various physiological disorders in
order to improve quality and yield.The result
is the fruit enlargement by the increase of the
cells numbers which are much bigger. On the
other hand, GA4+7 affect at the number of the
seeds, this is depended on the time of treatment
and the dosage used. By the evolution from
the full blooming period there is an increase of
the number of seeds in the fruit (Green D. W.,
1989). 6-Benziladenina is used to the apple as
thinner and also to improve the size, color and
above all the fruit quality (CFNP TAP Report,
2004). Benziladenina can be used solely and
also accompanied by other growth regulators of
plant. The most common mixture is Giberelina
A4+7 (Accel or Promalin) (Lang G. et al. 1996).
The application of Cytokines and Gibberellins
solely and combined to the apples of the group
Delicious right after the blooming period,
can affect the shape of the fruit, increasing the
ratio Length/Diameter (Williams M.W. and
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Stahly E.A., 1969).In this investigation, we used
Promalin and standardized of their dose for
enhancing fruit size, shape, weight and fruit
yield.

MATERIALS AND METHODS

An experiment was conducted at ICAR-IARI,
Regional Station, Research Farm, Dhanda,
Shimla to evaluate “Promalin” on Apple
cultivar ‘Royal Delicious” grafted on Pusa Apple
Rootstock-101 for fruit size, shape and better
yield. Experiment was laid out in randomized
block design and replicated thrice. Promalin
was applied in different concentrations viz., 10
ppm, 30 ppm, 60 ppm and 90 ppm along with
Gibberellic Acid (100 ppm) at the 50% full king
bloom stage. Water was sprayed in the untreated
control. The required quantity of Promalin was
diluted in 3 liters of water per tree. The spray
solution was applied using high volume sprayer
to ensure uniform wetting of the entire canopy
area. Observations were recorded for fruit length
(cm), fruit diameter (cm), L/D ratio, fruit weight
(g) and fruit yield per tree (kg). Observations for
phytotoxicity were taken at 0,1, 3, 5, 7, 10, 15, 20,
25 and 30 days after foliar application for different
parameters viz., epinasty, hyponasty, yellowing,
necrosis, leaf injury, vein clearing and stunting as
per phytotoxicity scale (Watpade et al., 2021).

RESULTS AND DISCUSSION

Significant influence of different doses of
Promalin was observed on fruit length, diameter,
L/D ratio, fruit weight, yield and Russeting on
fruit (Table 1). The fruit length increase 15.16 per
cent over control in 60 ppm Promalin application
followed by 30 ppmPromalin (11.20), GA 100
ppm (7.01) while only 2.97 per cent fruit length
increase was calculated with application of 10
ppm Promalin which was at par with control.
Fruit length varied from 6.07 cm to 6.99 cm in
different treatments. Similar trend were also
observed for fruit diameter, of which 9.99 per
cent increase of diameter was recorded in 60
ppm Promalin than 8.05 per cent in 30 ppm
over control.The length/diameter ratio of fruit
ranged from 0.90 to 0.95. The maximum L/D
ratio (0.95) were calculated in 60 ppm Promalin
application, which 5.55 per cent increase over

control followed by 30 ppm (0.93) and 10 ppm
(0.92). In similar studies promalin application
have been appeared to increase fruit size and
the fruit L/D proportion (Greene, 2003, Jindal et
al., 2004 andBhat et al., 2022).Fruit weight varied
from 155.93 g to 238.78 g across the treatments.
Foliar application of 60 ppm Promalin at full
bloom stage enhanced 53.13 per cent fruit weight
than 30 ppm (43.15 %), 90 ppm (36.84 %) and GA
100 ppm (25.42 %) over control.

Total fruit yield varied from 29.38 kg to
40.57 kg per tree, of which maximum fruit yield
(40.57 kg) was obtained by application of 60
ppm Promalin followed by 30 ppm (38.18 kg),
90 ppm (35.38 kg) and GA 100 ppm (33.19 kg)
while minimum fruit yield was recorded in
control (29.38 kg) followed by 10 ppm Promalin
(3291 kg). Enhancement of fruit yield and its
contributing traits after application of different
doses of Promalin over control indicating their
effectiveness on apple crop. Incensement in
fruit length and diameter might be due to an
increased rate of cell division in the young fruit.
BurakandBuyukyilmaz (1997) also found that
promalin treatments increased fruit size, fruit
length, L/D ratio over control.

Russetting per cent on apple was significantly
decreased over control after application of
Promalin. 83.40 per cent decrease in russeting
was recorded when Promalin @ 60 ppm was
applied as foliar spray at full bloom stage over
control followed by 30 ppm, 10 ppm and 90 ppm
which was statistically at par with each other
while, only 27.26 per cent decrease in russeting
was recorded in GA @ 100 ppm over control.
According Green 1989, Gibberellins A4+7 are
the main causers of parthenocarpy. As it is said
that the Promalin is a mixture compound of
these Gibberellins, it was observed and studied
the effect of the hormonal preparation to the
reduction of the seeds at the apple fruit, for both
cultivars studied. Amy Irish-Brown, and Phil
Schwallier 2017) observed increase cell division,
increase fruit weight, increase apple typiness,
increase fruit set and start the thinning process.
Pirrolcka et.al (2009)also got the same result
after studying the effect of promalin on fruit
shape and quality of Golden and Red Delicious
cultivars at the region of korca.
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Table 1: Effect of Promalin on Yield and its contributing Traits of Apple cv. Royal Delicious

Sl. | Treatments Fruit Length | Fruit Diameter | L/D Ratio Fruit Fruit Yield/ | Russetting on
No. (cm) (cm) Weight () Tree Sfruit **
(%)
1. | Promalin (10 ppm) 6.25 6.82 0.92 170.01 3291 20.05
(2.97) (1.64) (2.22) (9.03) (12.01) (69.80)
2. | Promalin (30 ppm) 6.75 7.25 0.93 225.03 38.18 14.37
(11.20) (8.05) (3.33) (43.15) (29.95) (76.28)
3. | Promalin (60 ppm) 6.99 7.38 0.95 238.78 40.57 10.05
(15.16) (9.99) (5.55) (53.13) (38.09) (83.40)
4. | Promalin (90 ppm) 6.41 6.98 0.92 213.38 35.38 28.13
(5.60) (4.02) (2.22) (36.84) (20.42) (53.55)
5. | Gibberellic Acid 6.50 7.20 0.90 195.57 33.19 44.05
(100 ppm) (7.01) (7.30) (1.11) (25.42) (12.96) (27.26)
6. | Control (0.00) 6.07 6.71 0.90 155.93 29.38 60.56
(0.00) (0.00) (0.00) (0.00) (0.00) (100.00)
L.S.D. (0.05) 0.11 0.13 0.02 5.71 2.23 15.04
* Data in parenthesis is per cent increase over control, **Data in parenthesis is per cent decrease over control
Table 2: Effect of Promalin on Phytotoxicity of Apple cv. Royal Delicious
Sl. No. Treatments Epinasty | Hyponasty | Yellowing | Necrosis | Leafinjury | Vein clearing | Stunting
1. Promalin 0 0 0 0 0 0 0
(10 ppm)
2. Promalin 0 0 0 0 0 0 0
(30 ppm)
3. Promalin 0 0 0 0 0 0 0
(60 ppm)
4. Promalin 0 0 0 0 0 0 0
(90 ppm)
5. Gibberellic Acid 0 0 0 0 0 0 0
(100 ppm)
6. Control 0 0 0 0 0 0 0
(0.00)

Phytotoxicity symptoms were observed at intervals of 0, 1, 3, 5, 7, 10, 15, 20, 25 and 30 days after respective application of

Promalin foliar spray.

The application of different doses (foliar
spray) of Promalin had no phytotoxicity influence
on apple trees at all the intervals of observations
(Table 2).

CONCLUSION

Based on the results of field evaluation
under field condition, it can be concluded
that the Promalin @ 60 ppm as foliar spray
at full bloom stage on apple had significant
influence on fruit size, shape, fruit yield and
other yield contributing traits and had no
phytotoxicity on Apple. Promalin at i.e. at
different concentrations including at highest
dose i.e. 90 ppm applied as foliar spray, had no
phytotoxicity influence on apple trees at all the
intervals of observations.

Acknowledgement

The authors are highly thankful to M/s Sumitomo
Chemicals Pvt. Ltd. for their help and financial support
to carry out the experiment.

References

Amy Irish-Brown, and Phil Schwallier(2017). Setting
apples with plant growth regulators.Michigan
State University Extension - May 9, 2017.

Burak M, Buyukyilmaz M. 1997. Effect of promalin on
fruit shape and quality of Starking Delicious apple
cultivar.Actahorticulturae. 463:365-369.

CENP TAP Report (2004) for 6-Benzyladenine January
2004.

Green D. W. (1989). Gibberellins A4+7 influence
fruit set, fruit quality, and return bloom
of apples, Department of Plant and Soil
Sciences, University of Massachusetts 1989.



352

International Journal of Tropical Agriculture, 40(3-4) 2022 ¢ ISSN: 0254-8755

Greene DW. 2003. Endogenous hormones and
Bioregulator use on apples. In: Apples botany,
production and uses. Edited by Ferree, D.C. and
Warrington, J.J. CABI publishing, Wallingford, UK,
, p. 437-457.

Jindal KK, Pal S, Chauhan PS, Mankotia MS, Webster
AD. 2004. Effect of Promalin and Mixtatol on fruit
growth, yield efficiency and quality of ‘Starking
Delicious” apple. Acta Hort.;636:533-536.

Lang G., Nugent J., and Schwallier P. ( 1996) Plant
Growth Regulators, MSU Dept. of Horticulture,
Northwest  Horticulture  Research  Station,
Clarksville Horticulture Experiment Station, 1996.

Pirrolcka and Robert Damo(2009). Effect OfPromalin
On Fruit Shape And Quality Of Golden And Red
Delicious Cultivars At The Region Of Korca. The
Annals Of “Valahia”.Department of Agronomy,
University Fan S. Noli, Korcé Albania.

Williams M.W. and Stahly E.A., (1969). Effect of
Cytokinins and Gibberellins on shape of Delicious

apple fruits, Agricultural Research service, U.S.
department of Agriculture 1969.

Ontario. 2016. Ministry Of Agriculture, Food And Rural
Affairs, http://omafra.gov.on.ca/english/crops/
hort/plantgrowthregulators.htm (Assessed on
08.07.2022).

Watpade, S., Kumar, R., Pramanick, K. K., Shukla,
A. K., Kumar, J.,, Mhatre, P. H., & Sharma, U.
(2021). Management of premature leaf fall
(Marssoninacoronaria) of apple withnew generation
fungicides in the North-Western Himalayan
Region of India. Journal of Phytopathology, 00, 1-9.
https:/ /doi.org/10.1111/jph.13044.

ZA Bhat, TR Rather, KounserJaveed, HU Itoo, Sheikh
Khursheed, GH Rather, ShemooNisar, Shahzad
Ahmad Bhat and QudsiyaAyaz. 2022. Effect of
Promalin on physical attributes of apple cv. Red
Delicious. The Pharma Innovation Journal 2022;

11(6): 1114-1116.

Application of Promalin in more than 50 per cent Blooming Stage in Apple cv. Royal Delicious



Effect of Promalin on Growth and Yield Parameters of Apple Cultivar... 353




