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Abstract–The experiment was conducted during the years 2019-20 & 2020-21 at Oil Seed Farm of C. S. Azad
University of Agriculture & Technology Kanpur. Two varieties namely Kanti (V1) and Maya (V2) seeds were
sown in Rabi 2019 and 2020 and seven chemicals concentrations of bioregulators were applied as foliar spray
treatments at vegetative stage, at anthesis stage and at both stage viz., Salicylic acid (SA) 800 ppm (T1, T8 and
T15), Salicylic acid spray at vegetative stage @ 400 ppm (T2, T9 and T16), Ascorbic acid (AA) 10 ppm (T3, T10
and T17), Potassium chloride (KCl) 1% (T4, T11 and T18), thiourea (TU) 400 ppm (T5, T12 and T19), Cycocel (CCC)
800 ppm (T6, T13 and T20), Cycocel 400 ppm (T7, T14 and T21) and T0-Control (without spray). Freshly harvested
seeds were investigated for test weight (1000 seed weight), oil content % and seed viability % and
significantly maximum test weight (4.57g) and seed viability (98.46%) recorded from the treatment T19
followed by treatment T16 as compared to control, while on oil content % no significant effect of treatment
was recorded. Variety Maya showed significantly superior performance on test weight and oil content over
variety Kanti but seed viability did not differ signicantly.

INTRODUCTION

Indian mustard (Brassica juncea) belongs to the
Brassicaceae family. In India, Brassica oilseeds are
collectively referred to as rapeseed mustard, which
is the most important Rabi oilseed crop. India is one
of the largest rapeseed mustard growing countries
in the world, ranking first in area and second in
production after China. The oil content in rapeseed
and mustard varies from 30-49% depending on the
species and the growing atmosphere. Mustard
growing areas in India experience tremendous
diversity in agro-climatic conditions and different
varieties are grown in different parts of the country.
Area, production and productivity of mustard
canola is 6856.27 k ha, 9123.64 MT, 13.31 q/ha in
2019-20 (Anonymous, 2020). Mustard oil has the
lowest amount of harmful saturated fatty acids. It
also contains a sufficient amount of essential fatty
acids, i.e. linoleic and linolenic acids. Mustard is
also used as a green vegetable, it is rich in sulfur and
minerals.

Indian mustard is sown late due to delayed
harvest of rainy season crops (Kumar et al., 2013)

Late sown Indian mustard is exposed to high
temperature coupled with high atmospheric
evaporative demands during the reproductive phase
leading to forced maturity, increased aging and low
productivity (Porter, 2005). High temperature stress
negatively affects plant growth and crop yield
(Boyer, 1982). Camejo et al., (2005) reported that
tolerance to environmental stress is interconnected
and involves several changes at the whole-plant,
cellular, and molecular levels. These stresses have a
negative impact on the photosynthetic system of
higher plants Hall (1992) reported that flowering is
the most sensitive stage to damage by heat stress,
probably due to vulnerability during pollen
development, anthesis and fertilization, leading to
reduced crop yield, this reduced crop yield is also
associated with reduced seed quality. Seed quality is
primarily determined by its purity, viability,
germination and vigour, the test weight is also a
measure of vigour. After germination, larger seeds
retain a larger portion of their food reserves that can
be mobilized for seedling growth (Green and
Junpper, 2004).

Only a good crop can produce quality seeds.
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High quality seeds play an important role in
successful crop production and ensure seed quality,
i.e. test weight, oil content, viability etc. of
production. Only a stress-tolerant variety can
establish a good crop under adverse conditions and
produce good quality seed (Akjun and Al-Tindal,
2010). The use of various bioregulators plays a very
important role in the production of quality seed.
bioregulators develop plant resilience to withstand
in stress conditions by modifying plant growth
behavior. Poor seed quality results in low test
weight, slower germination, low vigor and viability.
Considering all these facts, this experiment was
planned to determine the effect of foliar spray of
bioregulators under terminal heat stress conditions
on test weight, oil content and seed viability of
mustard (Brassica juncea L.)

MATERIALS AND METHODS

The field experiment was conducted at Oil Seed
Farm, CSAUA &T, Kanpur, during Rabi, 2019-20 and
2020-21. Geographically, Kanpur is situated in sub
tropical zone at 25°26' and 26°58' N latitude and
79°32' and 80°34' E longitude with an altitude of
125.90 m above mean sea level.

The experimental materials were consisted of two
mustard varieties namely Kanti (V1) and Maya (V2).
To mitigate terminal heat stress the following bio
regulators (chemicals), their concentrations and
stage of spray were applied T0-Control, T1-SA spray
at vegetative stage @ 800 ppm, T2-SA spray at
vegetative stage @ 400 ppm, T3-AA spray at
vegetative stage @ 10 ppm, T4-KCl spray at
vegetative stage @ 1%, T5-TU spray at vegetative
stage @ 400 ppm, T6-CCC spray at vegetative stage @
800 ppm, T7-CCC spray at vegetative stage @ 400
ppm, T8-SA spray at anthesis stage @ 800 ppm, T9-
SA spray at anthesis stage @ 400 ppm, T10-AA spray
at anthesis stage @ 10 ppm, T11-KCl spray at anthesis
stage @ 1%, T12- TU spray at anthesis stage @ 400
ppm, T13-CCC spray at anthesis stage @ 800 ppm,
T14-CCC spray at anthesis stage @ 400 ppm, T15-SA
spray at vegetative + anthesis stage @ 800 ppm, T16-
SA spray at vegetative + anthesis stage @ 400 ppm,
T17-AA spray at vegetative + anthesis stage @ 10
ppm, T18-KCl spray at vegetative + anthesis stage @
1%, T19-TU spray at vegetative + anthesis stage @ 400
ppm, T20- CCC spray at vegetative + anthesis stage @
800 ppm and T21-CCC spray at vegetative + anthesis
stage @ 400 ppm. The harvested seed were subjected
for investigation as

Test Weight (g)

One thousand well air dried seeds from produce of
each plot were counted and weighed in g with the
help of electronic balance and the mean value was
taken to represent 1000 seed weight.

Oil Content %

Oil content was tested with the help of NIRS digital
analyzer. 100g sample of each plot was tested and
results showed by NIRS digital analyzer was
recorded.

Seed Viability %

Seed viability was tested through tetrazolium test
(%). The tetrazolium viability test (Moore, 1973)
based on three replication of 100-seeds each was
followed. The seed were moistened for 16 h at room
temperature. After peeled off the seed coat, the
seeds were stained in 0.5 per cent tetrazolium
chloride solution, pH 7.0 for 4-5 at 38 oC. The
number of seeds stained entirely red were
considered as viable seeds and expressed in
percentage.

The recorded data of individual years was
analyzed statistically and error variance was tested
for homogeneity by F-test. Further, if the years were
found homogeneous, the data were subjected for
pooled analysis. However, interpretation of the
results have been made on the pooled data basis
only.

RESULTS AND DISCUSSION

Between the two varieties variety Maya (V2) was
found to be significantly superior in test weight and
oil content except seed viability % this may be
because of the freshly harvested seed lot have
highest seed quality which may not show significant
difference however, maximum test weight (3.91g),
oil content  (38.38%), seed viability  (93.79%) was
recorded in V2 over V1. There findings were in
accordance with the findings of (Rai et al. 2017) who
found that performance of mustard varieties in
differ each other for seed viability, similar findings
were reported by (Das et al., 2020).

Among foliar spray of bioregularors significantly
maximum test weight (4.57g), seed viability
(98.46%) was recorded from treatment T19 followed
by treatment T16 and lowest value was recorded
from control, while oil content % did not show any
significant effect due to the treatments. This may be
due to higher accumulation of photo assimilates at
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sink. The application of thiourea Enhanced source
strength, sucrose translocation to the developing
seed, increased pod photosynthesis and oil
biosynthesis (Pandey et al., 2013). This findings
corroborates the findings of Sharma and Jain, (2003)
in mustard, and (Shanu, 2013) in coriander.

The interaction of mustard varieties with
chemicals spray treatments were not found to be
significant for improving the quality of seed
produced under terminal heat stress on pooled data
basis of both the years.

CONCLUSION
Foliar spray of thiourea at vegetative + anthesis
stage @ 400 ppm is effective for the enhancement of
test weight and seed viability of mustard in terminal
heat stress condition, within variety. Variety Maya is
better than variety Kanti and can be recommended
to the farmers.
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V T VxT V T VxT V T VxT
S.E.(d) 0.02 0.06 0.09 0.14 0.48 0.67 0.14 0.46 0.66
C.D. at5 % 0.04 0.13 N.S. 0.29 N.S. N.S. N.S. 0.92 N.S.



680 TIWARI AND GANGWAR

Kumar, S., Sairam, R. K. and Prabhu, K. V. 2013.
Physiological traits for high temperature stress
tolerance in Brassica juncea. Indian Journal of Plant
Physiology. 18 : 89-93.

Moore, R.P. 1973. Tetrazolium staining for assessing seed
quality. Pp347-366. In: W. Heydecker (ed.) Seed
Ecology. The Pennsyvania State University, University
Park, P.A.

Nadeem, M., F., AL-Qurainy, F., Khan, S., Tarroum, M.
and  Ashraf, M. 2012. Effect of some chemical
treatments on seed germination and dormancy
breaking in an important medicinal plant Ochradenus
arabicus Chaudhary, Hill C. & A.G. Mill. Pak. J. Bot.
44: 10371040.

Pandey, Manish, Srivastava, Ashish Kumar, D’Souza,
Stanislaus Francis and Penna, Suprasanna, 2013.
Thiourea, a ROS Scavenger, Regulates Source-to-Sink
Relationship to Enhance Crop Yield and Oil Content
in Brassica juncea (L.) PLOS ONE Journal-https://

journals .plos .org/plosone/art ic le?id=10.1371/
journal.pone.0073921.

Porter, J. R. 2005. Rising temperatures are likely to reduce
crop yields. Nature. 436 : 174.

Rai, Himanshu, Peerzada, Ovais Hamid, Dahiya, O.S. and
Jakhar, S.S. 2017. Seed Vigour Assessment in
Different Varieties of Indian mustard (Brassica juncea
(L.) Czern. & Coss.) Int. J. Curr. Microbiol. App. Sci
6(10): 1930-1936.

Shanu, Naruka, I.S., Singh, P.P., Shaktawat, R.P.S. and
Verma, K.S. 2013. Effect of seed treatment and foliar
spray of thiourea on growth, yield and quality of
coriander (Coriandrum sativum L.) under different
irrigation levels. International J. Seed Spices 3(1) : 20-
25.

Sharma, P.P. and Jain, N.K. 2003. Effect of foliar sprays of
agrochemicals on growth and yield of indian
mustard (Brassica juncea) Indian Journal of Agricultural
Sciences. 73(7) : 381-383.


