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Brassinosteroids (BRs) are considered as the 6™ group of plant growth regulators (PGRs) with
significant growth promoting activity. BRs have been extensively studied for their physiological
roles on growth and metabolism of plants, stress-protective properties against numerous abiotic
stresses like heat, chilling, freezing, drought, flooding, oxidative, salt, radiation, heavy metals
stresses and biotic stresses. The present mini - review is a study on the role of BRs on certain unique
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INTRODUCTION

Brassinosteroids (BRs) are a novel type of plant growth
regulators (PGRs) that emphatically exhibit marked growth-
promoting influence '. The discovery of this novel type of
PGRs by Mitchell et al. > and extraction and identification from
the rape seed pollen by Grove et al. * paved way for BRs being
considered as the 6™ group of PGRs. BRs can be classified as
C,7, Cyg or Cy9 BRs according to the number of carbons in their
structure and brassinolide (BL), 28-homobrassinolide (28-
HomoBL) and 24-epibrassinolide (24-EpiBL) are the three
bioactive BRs being widely used in most research studies *.

BRs have proved to exhibit profound role in ameliorating
different abiotic stresses like heat >, chilling 6 freezing 7 salt ¥,
drought °, flooding '° heavy metals ' '* etc. BRs ameliorated
different biotic stresses caused by viruses B nematodes ',
fungus °, insects '° etc.

Apart from the above mentioned stresses, BRs were reported to
ameliorate certain unique stresses and the present mini- review
is to give an insight to these certain unique abiotic stresses
ameliorated by BRs.

*Corresponding author: Vidya Vardhini B

BRs and Certain Unique Stresses related to light

Foliar treatment with 24-EpiBL resulted in improved leaf
morphology and photosynthetic characteristics in tomato plant
cultivated under low light stress '’ Cui ef al. '* observed that
application of 24-EpiBL increased the plant tolerance to stress
induced by poor light intensities in tomato (Lycopersicon
esculentum Mill.). Supplementation of BL to sunflower
seedlings resulted in enhanced hypocotyl growth under low
light stress '°. Spraying of 24-EpiBL altered the pericarp
photosynthetic  activity and seed lipid accumulation
in Styrax tonkinensis cultivated under shade stress *°. Foliar
application of BL positively monitored photosynthesis and
chlorophyll fluorescence traits of Leymus chinensis grown
under varying levels of shade stress 2'.

Cevahir er al. ** reported that BRs influence the pigment
content of Glycine max L. (soybean) grown in dark and light,
thus enhancing the photosynthetic ability of the plants and
Even the studies in tomato (Lycopersicon esculentum Mill)
seedlings revealed that the exogenous supplementation of
EpiBL enhanced the photosynthetic characteristics of the plants
under weak light stress .
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BRs and Herbicide/Pesticide/Weedicide Stress

Choi et al. ** observed that supplementation of BL reduced the

herbicidal phytotoxicity of rice seedlings. Application of a BR-
analouge showed a positive effect on the photosynthetic
apparatus of Eucalyptus grandis seedlings under herbicide
stress °. Xia et al. *® studied that pretreatment of 24-EpiBL to
Cucumis sativus L alleviated the pesticides-induced reduction
in the rate of photosynthesis to normal growth and
development. Further studies revealed that BRs played an
important role in mitigating the ill effects of herbicides and
pesticides in cucumber plants suggesting that BRs may be
promising, environmentally friendly, natural substances
suitable for wide application to reduce the risks of human and
environment exposure to pesticides *”. Even, Pinol and Simon
8 proved that application of 24-EpiBL ameliorated the negative
action the photosynthesis-inhibiting herbicide, terbutryn treated
Vicia faba plants by increasing the chlorophyll fluorescence
and photosynthetic CO, assimilation. Exogenous spraying of
BL and salicylic acid accelerated the degradation of
chlorpyrifos in Ya pear fruits *°. Filek e al. * reported that 24-
EpiBL and selenium protected the chloroplasts from the
oxidative stress induced by zearalenone in wheat plants.
Further, Filek ef al. *' also reported that 24-EpiBL served as a
potential modifier of antioxidant activities and membrane
properties of wheat cells subjected to zearalenone stress. BR
pretreatment improved the tolerance of Sigma Broad, a
weedicide in foxtail millet by improved activity of antioxidant
enzymes, smooth electron transport and enhanced
photochemical efficiency of PS II and PSI *2.

BRs and Phenantharene stress

Studies revealed that BRs induced plant tolerance against
phenanthrene by enhancing its degradation and detoxification
in Solanum lycopersicum L. ** and regulating the secondary
metabolism ** in tomato plants. Ahammed et al. ** *® reported
that BRs improved the seed germination and early development
of tomato seedlings grown under phenanthrene stress. BRs also
alleviated phenanthrene phytotoxicity in tomato plants by
increasing the rate of photosynthesis and detoxification activity
7. Ahammed er al. *® observed enhanced photosynthetic
capacity and antioxidant potential mediated BRs in tomato
leaves subjected to phenanthrene stress, germination and early
development of tomato seedlings grown under phenanthrene
stress.

BRs and Pyrene stress

BRs also alleviated pyrene phytotoxicity in tomato plants by
increasing the rate of photosynthesis and detoxification activity
37

BRs and ABA stress

BRs mitigated the ABA-induced germination inhibition in of
Trigonella foenu-graecum L. by increasing seed germination
and seedling frowth in terms of seedling length, fresh and dry
weights *°. Hu et al. * studied that BL increased the
photosynthetic characteristics in Leymus chinensis grown under
ABA stress grown in Songnen Plain grassland in Northeast
China.

BRs and inorganic compound stresses

1

Cui et al. *' stated that application of BRs and nitric acid

promoted hydrogen peroxide-dependent induction of abiotic
stress tolerance in cucumber. Root proteomics studies clearly
revealed the mitigating nature of 24-EpiBL responses on
cucumber grown under Ca (NOs;), stress 2 Further, it was also
reported that 24-EpiBL-induced alterations in the root cell
walls of Cucumis sativus L. under Ca (NOs), stress which
paved the way for its stress tolerance.

Yuan et al. * studied that 24-EpiBL improved the
photosynthetic  characteristics, antioxidant system, and
chloroplast ultrastructure in Cucumis sativus L. subjected to
Ca(NOsy), stress. Yue ef al. ** observed that supplementation of
exogenous BL increased the growth and quality of Brassica
chinensis under calcium nitrate stress. BRs improved the
photosynthetic responses in Indian bread wheat cultivars during
recovery from calcium chloride . Naz et al. *® observed that
24-EpiBL altered the physiological and biochemical traits of
Brassica juncea plants due to low level of selenium. Liu et al.
7 reported that application of BRs improved the growth and
tolerance of maize to nicosulfuron toxicity. Application of 24-
EpiBL induced alterations in the root cell walls of Cucumis
sativus L. cultivated under Ca (NOs), stress 8 Recently, Nie et
al. * also reported that exogenous application of 24-EpiBL was
capable of promoting growth and maintaining the redox
balance in cucumber seedlings grown under NaHCO; stress.

CONCLUSION

Apart from the above mentioned stresses, BRs played pivotal
roles in overcoming various other abiotic stresses in plants. 24-
EpiBL acts as a growth-promoting and resistance-mediating
factor in strawberry plants *° and the physiological role of BL
in improving yield of six wheat cultivars (Triticum aestivum L.)
grown under newly reclaimed sandy soil >' was also reported.
Further, application of 24-EpiBL and 28-HomoBL denigrated
the seasonal stress in Brassica junceae by increasing shoot
length, dry weight, proteins, proline and antioxidative systems
52 and Hu er al. > observed that exogenous application of BL
improved the growth and resistance of maize seedling with
preservative stress.

BRs are also used in amelioration of certain unique stresses like
petroleum polluted soil **, benzene *° etc. BRs modulate plant
immunity at multiple levels *® concluding the importance of
BRs in alleviating/mitigating/ameliorating various abiotic
stresses in plants by modulating its morphological and
anatomical aspects.
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