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ABSTRACT

Strawberry is soft, luscious, nutritious, tasty, and perishable fruit which are grown in temperate climatic
conditions where the plant like a small perennial herb and also grown in a sub-tropical climate whose plant
behaves as an annual belonging to the family Rosacea. Application of growth regulators has been practiced
commercially to increase the production and quality of crops. Gibberellic acid has a significant role in plant
heights, number of runners, number of flowers, fruit set percentage, number of fruits, fruit size, fruit weight
and fruit quality. In this study we present influence of gibberellic, yield and fruit quality of strawberry,
Triacontanol and NAA on growth on yield and quality, chlormequat. Gibberellins are well-known for
acting as a long-day hormone in short-day plants. Gibberellin treatment increases vegetative growth but
limits flower development applied gibberellic acid promoted blooming and growth. However it was observed
that the highest effect on leave, runner, crown, inflorescence and flower production. Triacontanol, Activol
and NAA resulted in increased vegetative growth of strawberry as compared control. Highest crown height
(7.2cm) was obtained with 100 ppm Activol and highest leaf number/plant (7.2) and leaf region (49.4m2)
were obtained with 50ppm tricontanol treated plants.

Key words: Plant Growth regulators on strawberry, Gibberellin, Triacontanol and NAA on growth yield and quality,
Influence of chlormequat

Introduction

Strawberry plant

Strawberry (Fragaria × annanassa) is one of the
mostly popular and early remunerate fruit in the
world. Though strawberry is a short day plant but it
haslimited vegetative growth during this short day
period that caused less production with low quality
(Asrey et al. 2004). Strawberry is pulpy, luscious,
nutritious, grumpy, and perishable fruits which are
grown in temperate climatic situations where the
plant act as like a small perennial herb and also
grown in a sub-tropical climate whose plant act as
an annual belonging to the family Rosaceae

(Salentijn et al., 2003; Srivastav et al., 2018; Deyton, et
al., 1991). The civilized strawberry (Fragaria -
ananassa Duch.) exist as monoeciousoctaploid hy-
brid of two largely dioecious, octaploid species,
Fragaria chiloensis Duch. and Fragaria virginiana Duch
(Deyton, et al., 1991). Strawberry existing a non-cli-
macteric fruit and distinguish by a high softening
rate, shortpost- harvest life, and fast decompose
(Bustamante et al., 2009). Strawberry (Fragaria
ananassa) is a short day plant that has antioxidant,
anti-inflammatory, anti- neurodegenerative and
anti-cancer elements called ellagic acid, fulfilled
phenolics and flavonoids and also rich in vitamins,
minerals such as potassium, phosphorus, calcium,
and iron (Roussos et al., 2009). It is a unique and one
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of the over ripe fruit among temperate fruits in
spring season (Behnamian and Masiha, 2005) and is
a very profitable fruit crop (Bhat et al., 2005). Straw-
berry contains minerals, vitamins and also anti-can-
cer component called ellagic acid.

Consumption of strawberries leads to health ben-
efits against cancer, aging, inflammation, and neuro-
logical diseases (Deyton et al., 1991). Camarosa, La-
guna, Seascape Chandler, Sweet Charlie, Fern, Dou-
glas, Redgauntlet, Talisman, Cambridge Favourite,
Domanil, Fanil, Gorella, Goupil, Senga gigana,
Senga precosana, Surprise des Hailes are different
cultivars of strawberry (Sharma and Singh, 2009;
Paroussi et al., 2002). Strawberry is wealthy in Vita-
min A (60 IU/100 g of edible portion), vitamin C
(30–120 mg/100 g of edible portion), fiber, pectin
(0.55%) and has a low calorie carbohydrate content
and is high in carotenoids, flavonoids, phenols, and
glutathione (Sharma and Negi, 2019; Nautiyal and
Shukla, 2015).

Influence of growth promoters on Strawberry plant

Application of growth regulators has been practiced
commercially to increase the production and quality
of crops. Gibberellic acid has a significant role in
plant heights, number of runners, number of flow-
ers, fruit set percentage, number of fruits, fruit size,
fruit weight and fruit quality (Sharma and Singh,
2009) and Kasim et al., 2007). This review presented
on influence of gibberellic, yield and fruit quality of
strawberry, triacontanol and NAA on growth on

yield and quality and chlormequat.

Influence of gibberellic Acid on strawberry

Rakesh Kumra, Reena (2018) is reported that grow-
ing fruits are very active metabolically and act as
strong sinks for nutrients with hormones possibly
modulating the process. Among the plant growth
regulators, plant growth promoter gibberellins con-
trol plant growth and fruit development in various
ways and at different developmental stages. Fruit
development is a complex and tightly regulated pro-
cess, the development of a fruit can be separated
into phases that include pre- pollination, pollination,
fertilization and fruit set, post fruit set, ripening and
senescence. Plant peak, number of runners, number
of flowers, fruit lay percentage, number of fruits,
fruit size, fruit mass, and fruit conditions are all af-
fected by gibberellic acid (Kumra et al., 2018) Gib-
berellic acid (GA3) treatment elevated flowering in
non-chilled strawberry plants, condensed the crop-
ping season, and expand vegetative growth and
fruit number (Paroussi et al., 2002).

Gibberellins are popular for acting as a long-
dayhormone in short-day plants. Gibberellin treat-
ment expand vegetative growth but limits flower
development (Kender et al., 1971).

Influence on vegetative growth and runner’s
production

Bower and Cutting (1992) reported that GA3 ap-

Fig. 1. strawberry Life Cycle
(https://www.dreamstime.com

Fig. 2. Whole plant of strawberry.
www.dreamstime.com/www.dreamstime.com/life-
cycle-strawberry-diagram-illustration-image265571986) 
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plied in strawberries stimulated the growth of the
vegetative shoot apex of indeterminate vegetative
growth. Brian et al. (1958) observed that increased
shoot length after GA3 treatment may be due to the
increased length of certain internodes which were
either in the process of elongation at the time of
treatment or were differentiated soon thereafter.
Nanda and Purohit (1965) explained the enhance-
ment of growth by GA3 in relation to the mobiliza-
tion of reserve starch, due to enhanced mobilization
by GA3, large amounts of food material are avail-
able over a shorter period, causing a spurt in the
growth processes. Guttridge and Thompson (1964)
observed that gibberellins treat plants increased
runner’s growth and plant growth. Perez de
Camacaro et al. (2008) reported that applied gibber-
ellic acid promoted blooming and growth. How-
ever, it was observed that the highest effect on leave,
runner, crown, inflorescence and flower production.
Luangprasert (1994) applied GA for one a week dur-
ing 4 leave stage in Tioga species, showed in all
treatments runner production increased with no ef-
fects on leave and branch crown production.

Influence of GA3 on flowering

Paroussi et al. (2002) reported that application of
GA3 has effect significantly on number flower on
inflorescence increased. Kumar et al., (2014) reported
that high concentration GA3 took minimum days to
initiate flowering. Stuart and Cathey (1961) ob-
served that Gibberellins have huge impact on flow-
ering and inflorescence production. Adams et al.,
(1975) reported that the gibberellins are known to
influence both cell division and cell enlargement.
Moreover, the successful fertilization of the ovule is
followed by cell division and cell expansion result-
ing in the growth of the fruit

Effect of GA3 on yield and fruit quality of
strawberry

Ingle et al. (2001) revealed that foliar application of
GA3 @ 25 ppm increased the fruit weight, volume,
TSS, ascorbic acid, peel and yield over control.
Moneruzzaman et al., (2011) found that application
of GA3 increased fruit length and diameter. Kumar
et al., (2012) observed that the application of GA3 in
strawberry at 80 ppm improved vegetative growth,
runner production, ascorbic acid and acidity. Appli-
cation of 75 ppm GA3 provided maximum number
of fruit in strawberry and increased the number of
strawberry fruits. Davis, (2004) reported that appli-

cation of gibberellic acid increased cell size and/or
cell numbers. Dwivedi et al., (2002) the effect of pho-
toperiods i.e. short, normal and long days, and plant
growth regulators, i.e. gibberellic acid (GA3) at 50
ppm shown the maximum in leaf number and area
was observed when plants of senga sengana were
kept under short day condition the treated with 50
ppm GA. In 1995 maximum leaf area was recorded
under short day while + 50 ppm GA. Wang (1989)
were also significantly showed that increased in
maximum number of leaves per plant with GA3 @
200 ppm. Chao and Lovatt (2006) found that appli-
cation of 10 ppm GA3 at 60 per cent full bloom, 75
per cent petal fall and in early July or 25ppm at 60
per cent and 90 per cent full bloom, 75 per cent petal
fall and 10 days after 75 per cent petal fall reduced
total yield relative to the untreated control.

Influence of chlormequat

Rakesh Kumra et al. (2010) said that, Plant growth
retardants are commonly used in fruit crop to
modify the trees vegetative growth and enhance the
flowering, fruit setting and yield. It is observed that
plant growth regulators exercise an indirect influ-
ence on flowering through their restricting vegeta-
tive growth. Will (1975) reported that in three year
trials of strawberry plants treated in September
and/or October with cycocel gave earlier and
slightly higher yields. Barritt et al. (1975) found that
CCC at 100 to 200 ppm sprayed on Gorella cultivar
strawberry between 8th and 23th march enhanced
first flower opening and increased fruit set. Plant
growth regulators are broadly used in fruit crops
harvests to promote vegetative development, blos-
soming, and fruit improvement.

Plant development controllers have been found
to incidentally affect sprouting by lessening the veg-
etative turn of events (Islam and Mohammad, 2020;
Kumra and Reena, 2018). The CCC has been shown
in studies to effectively reduce the growth of potato
stems, leaves, and runner and thicken the stem of
mung bean by being control vein growth and lodg-
ing. Dwarfed plants, thickened stalks, increased
chlorophyll contents and well developedroot sys-
tems are results of CCC application (Liu et al., 2019).
As per Kumra and Reena (2018), strawberry plants
treat with cycocel in September and also October
yielded before and to some degree further promi-
nent yields in three- year preliminaries. Moreover,
contrasted with unrifined Fragaria ananassa, Fragaria
ananassa obtain two shower treatments of 10 lM
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TRIA showed a significant outcome on plant tallness
and leaf number (Ali et al., 2021; Altintas, 2011; Is-
lam and Mohammad, 2020).

Influence of auxin (NAA) and tricontanol on
growth yield and quality

Triacontanol a natural component of the epicuticu-
lar waxes (Chibnall et al., 1933; Crosby and Vlitos
1959) has been shown to increase the vegetative
growth, chlorophyll content and dry weight of vari-
ous plants when applied in field conditions (Ries,
1985). Triacontanol, Activol and NAA resulted in
increased vegetative growth of strawberry as com-
pared control. Highest crown height (7.2 cm) was
obtained with 100 ppm Activol and highest leaf
number/plant (7.2) and leaf zone (49.4 m2) were
obtained with 50ppm tricontanol treated plants.

NAA is a synthetic auxin that is most frequently
employed in the production of high-quality straw-
berries in terms of total sugars, ascorbic acid content,
and titrable acidity percentage (Bhople et al., 2020).
NAA is a synthetic kind of auxin that aids in cell
elongation, division, vascular tissue polarity, root
initiation, apical dominance, leaf senescence, leaf
and fruit abscission, fruit setting ratio, fruit drop-
ping avoidance, and flower sex ratio promotion
(Mehraj et al., 2015). Naphthalene acetic acid is one
of auxin’s most important members, and early ap-
plication of Naphthalene acetamide in early stages
induces cell division in cambium cells, resulting in
the production of xylem tissue in lower internodes,
which provides mechanical support to plants while
also preventing lodging (Thakur et al., 2017).

Auxins such as IBA (Indol-3- butyric acid) and
NAA (Naphthyl acetic acid) are used to promote
rapid and abundant rooting of cuttings from a varia-
tion of trees, vines, shrubs, annual and perennial
ornamentals (Rademacher, 2015). GA treatment
could only maintain emasculated flower receptacle
growth for 6 days, according to Archbold and Den-
nis (1985), whereas growth of fruit treated with syn-
thetic auxin Naphthalene acetic acid (NAA) could
continue for up to 30 (days, albeit at a slower rate
than pollinated flowers  (Roberts and Hooley, 1988).
The application of NAA to strawberry fruits en-
hances fruit size, delays ripening, and boosts antho-
cyanin accumulation, as well as delaying the flower-
ing time and enhancing fruit output and quality
(Indira Jadhav et. al., (2016).

Auxin plays a vital function in fruit growth and
ripening by transcriptionally activating Aux/IAA

genes (Liu et al., 2011). The skin hardness and hardi-
ness of the underlying flesh delineate the firmness of
strawberry fruit, and this hardiness is linked to the
formation of hard achene growth, resulting in the
hardiest fruit in NAA treated plants (Rathod et al.,
2021). Tricontanol (TRIA) is a natural plant growth
regulator found in epicuticular waxes which is used
to increase fruit production. TRIA is a saturated pri-
mary alcohol found in epicuticular waxes of a varia-
tion plant species, including Croton californicus,
Copernica cerifera, and Jatropha curcas. It was first
discovered in Alfalfa hay (Islam and Mohammad,
2017).

As stated, using GA3 and Naphthalene acetic
acid alone or in combination enhances plant height,
number of crowns, runners, and leaf area. Plants
treat with NAA at a concentration of 19.97 mg/l
produced berries with the highest total soluble sol-
ids, total sugars, and titrable acidity (Kumar and
Tripathi, 2009). Because developing leaves are one
of the primary sites of auxin biosynthesis, the elon-
gating petiole tissues could directly receive suffi-
cient amounts of auxin from young leaves, resulting
in increased petiole length due to rapid cell division
and cell enlargement, NAA at 19.97 mg/l and 49.94
mg/l produced significantly longer petioles than the
control (Manandhar and Shrestha, 2008).
Tricontanol also enhances vital plant physiological
processes such as water and mineral nutrient up-
take, essential oil yield, secondary metabolites, early
bolting, nitrogen assimilation, proline metabolism,
and glycine betaine accumulation thereby protecting
plants from variety of environment stresses (Zaid et
al., 2020). TRIA controls the activation of stress resil-
ience components in farmed plants, which helps the
plants to cope with lightning-induced alterations (Is-
lam and Mohammad, 2020; Zaid et al., 2020).

Conclusion

From these results, it can be concluded that Plant
growth regulators are the tools in flowering, fruit-
ing, and ripening. The make use of PGRs is increas-
ing day by day mainly in many agricultural fruit
crops. GA3 and Triacontanol are very effect to in-
crease vegetative growth, quality and runner’s pro-
duction of strawberry. Whereas growth retardant
cycocel increase number of flowers, improve fruit
quality and yield of strawberry. The review focuses
on the affect of PGRs on growth, yield, and fruit
quality of fruit crops.



S256 Eco. Env. & Cons. 30 (February Suppl. Issue) : 2024

Declarations

Author contribution statement

All authors listed have significantly contributed to
the development and the writing of this article.
There are no conflicts of interest amongst author’s.

References

Adams, P.A., Montague, M.J., Tepfer, M., Rayle, D.L.,
Ikuma, H. and Kaufman, P.B. 1975. Effect of gibber-
ellic acid on the plasticity and elasticity of Avena
stem segments. Plant Physiol. 56: 757- 760.

Ali, A., Kumar, A., Rasool, K., Ganai, N.A., Lone, A., Baba,
T.R., Hamid, M. and Haq, A.  2021. Triacontanol
spray mediated plant growth and productivity in
fruits crops: a review. The Pharma Innov. J. 10 (7):
789–792.

Altintas, S. 2011. Effects of chlormequat chloride and dif-
ferent rates of prohexadionecalcium on seedling
growth, flowering, fruit development andyield of
tomato. Afr. J. Biotechnol. 10 (75): 17160– 17169.

Archbold, D.D. and Dennis, F.G. 1985. Strawberry recep-
tacle growth and endogenous IAA content as af-
fected by growth regulator application andachene
removal. J. Amer.Soc. Hort. Sci. 110: 816–820.

Asrey, R., Jain, R.K. and Singh R. 2004. Effect of pre-har-
vest chemical treatment on shelflife of Chandler
strawberry (Fragaria x ananassa). Indian J Agri. Sci.
74(9): 485-487.

Barritt, B.H. 1975. Effect of gibberellic acid, blossom re-
moving and planting dateon strawberry runner
production. J Hort. Sci. 9(1): 25-27.

Behnamian, M. and Masiha, S. 2005. Strawberry. Publica-
tion sutode, 120.

Bhat, A., Sharma, R.M., Singh, A.K. and Massodi, F.A.
2005. Performance of strawberry (Fragaria x ananssa)
cultivars under Jammu subtropics. Progressive
Hortic. 37(1): 163-165.

Bhople, A.A., Kullarkar, P.P., Singh, S.K., Singh, S.K. and
Saxena, D. 2020. Studies on impact of growth regu-
lators on performance of strawberry cv. Camarosa
under polyhouse condition. Ann. Agri Bio. Res. 25 (2):
234–238.

Bower, J.P. and Cutting, J.G.M. 1992. The effect of selective
pruning on yield and fruitquality in ‘Hass’ avocado.
Acta Hort. 296: 55–58.

Brian, P.W. 1958. Role of gibberellin-like hormones in
regulation of plant growth and  flowering. Nature
(London). 181: 2122-2123.

Bustamante, C.A., Civello, P.M. and Martý, G.A. 2009.
Cloning of the promoterregion of b- xylosidase
(FaXyl1) gene and effect of plant growth regulators
on the expression of FaXyl1 in strawberry fruit. 177:
49–56.

Chao, C.T. and Lovatt, C.J. 2006. Effect of concentration
and application time of GA3and urea on yield, fruit
size distribution and crop value of Clementine man-
darin in California. Acta Horticulturae. 727:227- 237.

Chibnall, A.C., Williams, E.F., Latner, A.L. and Piper, S.H.
1933. The isolation of n- triacontanol from lucerne
wax. Biochem J. 27:1885-1888.

Crosby, D.G. and Vlitos, A. 1959. Growth substances from
Maryland Mammoth tobacco: long chain alcohols.
Contrib Boyce Thompson Inst.  20:283.

Davies, P.J. 2010. The plant hormones: their nature, occur-
rence, and functions. In: Plant hormones. Springer
Netherlands. 1-15.

Deyton, D.E., Sams, C.E. and Cummins, J.C. 1991. Interna-
tional Journal of Recent Scientific. April. Strawberry
growth and photosynthetic responses
topaclobutrazol. Hortscience. 26 (9): 1178–1180.

Dwivedi, M.P., Negi, K.S., Jindal, K.K. and Rana. H.S. 2002.
Influence of photoperiod and bioregulators on
vegetataive growth of Strawberry. Adv. Hort & For-
estry. 7:29-30.

Indira Jadhav, Jitendra Singh, Bharat Mina, Pravin Singh
and Sanjay Mina, 2017. Strawberry Yield and Yield
Attributes Application of Plant Growth Regulators
and Micronutrients on Cv.

Ingle, H.V., Rathod, N.G. and Patil, D.R. 2001. Effect of
growth regulators and mulchingon yield and qual-
ity of Nagpurmandarin. Annals J Plant Phys.15(1):85-
88.

Islam, S. and Mohammad, F. 2020. Triacontanol as a dy-
namic growth regulator for plants under diverse
environmental conditions. Physiol. Mol. Biol. Plants.
26 (5), 871–883.

Kasim, A.T.M., Abd El-Hameid, A.M. and El- Greadly,
N.H.M. 2007. A comparison studyon the effect of
some treatment on earliness, yield and quality of
Globe Artichoke (Cynara scolymus  L.). Research J
Agri. and Bio. Sci. 3(6): 695-700.

Kender, W.J., Carpenter, S. and Braun, J.W. 1971. Runner
formation in everbearing strawberry as influenced
by growth-promoting and inhibiting substances.
Ann. Botany. 35 (143): 1045–1052. http://
www.jstor.org/stable/42751990.

Kumar, R., Bakshi, M. and Singh, D.B. 2012. Influence of
plant growth regulators on growth, yield and qual-
ity of strawberry under U.P. sub tropics. Asian J Hort.
7(2): 434-436.

Kumar, R., Saravanan, S., Jasrotia Amit, Bakshi Parshant,
Rafiq Shah and Raina Vishal, 2014. Influence of Gib-
berellic acid and blossom removal on flowering and
yield of strawberry cv. Belrubi. International Journal
of Agricultural Science. 10(1): 272-275.

Kumar, Raghu and Tripathi, V. 2009. Influence of NAA,
GA3 and boric acid on growth, yield and quality of
strawberry cv. Chandler. Progress. Hortic. 41(1): 113–
115.



GUJAR ET AL S257

Kumra, Rakesh and Reena, S.S. 2018. Influence of plant
growth regulators onstrawberry: a review Related
papers. Int. J. Chem. Stud. 6 (1): 1236-1239.

Liu, C., Guo, Z., Park, Y.G., Wei, H. and Jeong, B.R. 2019.
PGR and itsapplication method affect number and
length of runners produced in ‘Maehyang’ and
‘Sulhyang’ strawberries. Agronomy. 9 (2).

Liu, D.J., Chen, J.Y. and Lu, W.J. 2011. Expression and
regulation of the early auxinresponsive Aux/IAA
genes during strawberry fruit development. Mol.
Biol. Rep. 38(2): 1187–1193.

Luangprasert, N. 1994. Effect of gibberellic acid on growth
and fruit production of Tioga strawberry grown in
winter on highland of phetchaboon province. Acta
Hortic. (28):22-26.

Manandhar, S. and Shrestha, G.K. 2008. Response of
strawberry to plant growth regulators and their ef-
fect in vegetative parameters, flowering and fruit-
ing. Nepalese Horticulture, pp. 60– 65.

Mehraj, H., Taufique, T., Ali, M.R., Mehraj, H., Taufique,
T., Ali, M.R., Sikder, R.K. and Uddin, A.F.M.J. 2015.
Impact of GA3 and NAA on horticultural traits of
Abelmoschus esculentus. World Appl. Sci. J. 33
(11):1712–1717.

Moneruzzaman, K.M., Hossain, A.B.M.S., Normaniza, O.
and Boyce, A.N. 2011. Growth, yield and quality
responses togibberellic acid (GA3) of Wax apple
Syzygium Samarangense. Jambu air madu fruits
grown under field conditions. African J Bio.
10(56):11911-11918.

Nanda, K.K. and Purohit, A.N. 1965. Effect of gibberellin
on mobilization of reserve food and its correlation
with extension growth. Planta.  66:121-125.

Nautiyal, B.P. and Shukla, A.C. 2015. Influence of bio-fer-
tilizers and bio- regulators on growth, yield and
quality of strawberry (Fragaria ananassa) Influence of
biofertilizers and bio- regulators on growth, yield
and quality of strawberry (Fragaria -ananassa). Indian
J. Agric. Sci. 85 (9): 1201-1205.

Paroussi, G., Voyiatzis, D.G., Paroussis, E. and Drogoudi,
P.D. 2002. Growth, flowering and yield responses to
GA 3 of strawberry grown under different environ-
mental conditions, 96: 103–113.

Perez de Camacaro, M., Mogollón, N., Ojeda, M.,
Giménez, A. and Colmenares, C. 2008. The effect of
gibberellic acid on the growth and flowering of
strawberry (Fragaria × ananassa Duch.) ‘Chandler’
vitro plants. VI International Strawberry Symposium.
Acta Horticulturae. 842.

Rademacher, W. 2015. Plant growth regulators: back-
grounds and uses in plant production. J. Plant
Growth Regul. 34 (4): 845–872.

Rakesh Kumra, Reena, S. Saravanan, Parshant Bakshi,
Anil Kumar, Manpreet Singh and Vijay Kumar, 2018

Influence of plant growth regulators on strawberry:
A review. International Journal of Chemical Studies.
6(1): 1236-1239.

Rathod, K.D., Ahlawat, T.R., Kumar, S., Sarkar, M. and
Chakraborty, B. 2021. Effect of plant growth regu-
lators on growth, yield and quality of strawberry
(Fragaria ananassa duch.) Cv. winter dawn under
open field conditions of south Gujarat. Agric. Sci.
Digest. 41 (2): 329–333.

Ries, S.K. 1985. Regulation of plant growth with
triacontanol. CRC Crit Rev Plant Sci. 2: 239-285.

Roberts, J.A. and Hooley, R. 1988. Leaf, flower and fruit
development. Plant Growth Regul. 114–133.

Roussos, P.A., Denaxa, N. and Damvakaris, T. 2009.
Scientia Horticulturae Strawberry fruit quality at-
tributes after application of plant growth stimulat-
ing compounds. 119: 138–146.

Salentijn, E.M.J., Aharoni, A., Schaart, J.G., Boone, M.J. and
Krens, F.A. 2003. Differential Gene Expression
Analysis of Strawberry Cultivars that Differ in Fruit-
Firmness. Physiologia Plantarum. pp. 571–578.

Sharma, K. and Negi, M. 2019. Effect of organic manures
and inorganic fertilizers on plant growth of straw-
berry (Fragaria x ananassa) cv . Shimla delicious un-
der mid-hill conditions of Uttarakhand. Journal of
Pharmacognosy and Phytochemistry. 8: 1440-1444.

Sharma, R.R. and Singh, R. 2009. Scientia Horticulturae
Gibberellic acid influences thE production of mal-
formed and button berries, and fruit yield and qual-
ity in strawberry (Fragaria A ananassa Duch). Scientia
Horticulturae. 119: 430–433.

Srivastav, A., Singh, B.K., Pandey, R. and Singh, K. 2018.
Effect of organic manures and biofertilizers on veg-
etative growth and yield of strawberry cv. Chandler.
Journal of Pharmacognosy and Phytochemistry. 7: 2841–
2844.

Stuart, N.W. and Cathey, H.M. 1961. Applied aspects of
the gibberellins. Ann. Rew. Plant Physiol. 12: 369.

Thakur, Y., Chandel, J.S. and Verma, P. 2017. Effect of plant
growth regulatorson growth,yield and fruit quality
of strawberry (Fragaria x ananassa Duch.) under pro-
tected conditions. J. Appl. Nat. Sci. 9 (3): 1676-1681.

Usenik, V., Kastelec, D. and Stampar, F. 2005. Physico-
chemical changes of sweet cherryfruits related to ap-
plication of gibberellic acid. Food Chem. 90: 663-671.

Wang, A.Y. 1989. Effect of GA3 on strawberry propaga-
tion. Journal of Jilin Agriculture University.  11(4):43-
46.

Will, H.C. 1975. Use of cycocel for early harvest of straw-
berry. Erwer Brobsstbov. 16(4): 59-60.

Zaid, A., Asgher, M., Wani, I.A. and Wani, S.H. 2020a. Role
of triacontanol inovercoming environmental
stresses. Protect. Chem. Agents in the Amelioration of
Plant Abiotic Stress. 491–509.


