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Chemical Based Management of Heat Stress in Mustard (Brasicajuncea L Czern

and Coss)
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Abstract: A field experiment was conducted on mustard (Brasica juncea L Czern & Cross) during rabi season of 2010-11 at
Main Castor and Mustard Research Station, Sardarkrushinagar, Dantiwada Agricultural University, Sardarkrushinagar
to study the chemical based management of heat stress in mustard. The treatments consisted 12 possible combinations of two
levels of sowing dates in main plot and six levels of chemicals in sub-plot. The results revealed that the foliar application of
75 ppm salicylic acid and KH,PO, with first date of sowing 20" October, 2010 when compared with the control were found
superior for raceme length (13.84%), number of siliqua on main raceme (16.27%), crop growth rate (44.73%), relative
growth rate (42.10% ), relative water content (24.04%), seed yield per plant (19.83%) and oil content (11.52% ). While in
the second date of sowing 20" November, 2010 the foliar application of 75 ppm salicylic acid and KH,PO, when compared
with the control increased raceme length (21.49%), number of siliqua on main raceme (24.39%), relative growth rate
(49.31% ), seed yield per plant (21.77%) and decreased results were observed in crop growth rate (41.75%), relative water

content (14.62%) and oil content (10.93%).
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INTRODUCTION

Mustard (Brassica juncea L Czern and Coss) is one
of the most ancient oilseed crop belongs to the family
cruciferous (Syn. bressicacae) and genus brassica. The
crop is cultivated almost throughout the country for
its high quality oil and has tremendous potential
export in the world. Mustard is grown during rabi
season in Gujarat. Mustard being a cool season crop
requires optimum temperature range 6-26°C for
better growth and development. High temperature
stress adversely affects plant growth, development
and crop yield. According to recent study (Lobel
and Asner 2003) each degree centigrade increases in
average growing season temperature reduce crop
yield up to 17 percent. High temperature in Brassica
inhibits plant development and caused flower
abortion with appreciable loss in seed yield.
Flowering stage have a strong influence on seed
yield with rise of 30°C of maximum daily
temperature, the seed yield decline. (Nuttall ef al.
1992). Chemical like salicylic acid and potassium di
hydrogen phosphate can play relieve high

temperature effect from the mustard by increasing
activity of antioxidant enzymes. Salicylic acid play
diverse physiological role in plants including
thermogenesis, flower induction, nutrient uptake,
stomata movement photosynthesis and enzyme
activities (Hayet et al. 2007). Potassium di-hydrogen
phosphate improved accumulation of water by
enhancing the leaf water potential and this might
have led to higher CO, exchange rate and hence the
positive effect of potassium as a nutrient to maintain
the water status of plant, and help in osmotic
adjustment there by restricts the water loss from cell.
Hence the present investigation was undertaken to
study the effect of chemical based management of
heat stress in mustard under agro-climatic conditions
of North Gujarat region.

MATERIALS AND METHODS

A field experiment was conducted during rabi season
of 2010-11 at the Main Castor and Mustard Research
Station, Sardarkrushinagar Dantiwada Agricultural
University, Sardarkrushinagar, Gujarat. The soil was
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Table 1
Effect of date of sowing and chemical treatments on physiological characters

Oil

Seed yield/
content

No. of siliqua

plant

Raceme Length
on mainraceme

(cm)

Relative water

content

Relative Growth

Rate

Crop Growth

Rate

Treatments

(mg/ cm*/day)

(%)

(mg/g/day)

60 DAS 80 DAS

A. Main Plot (Sowing Date)

40.64
36.76
0.40
1.24
7.62
35.48
37.11
38.04
39.65
38.11
39.23
0.69
2.07

12.53
10.49
0.12
5.76
10.11
11.23
12.38
13.71
12.38
13.68
0.16
0.47

39.86
33.82
0.43
6.25
33.00
35.25
38.50
40.13
32.63
38.63
39.75
0.71
1.00

74.54
71.50
0.56

8.12

68.88
72.88
73.63
79.00
67.50
73.75
75.50
1.33

32.41
30.98
0.71

11.92
29.41
31.72
34.65
35.14
30.41
30.81
1.00

2.95

51.41
48.91
1.38

14.56
43.09
46.23
52.05
56.45
51.23
52.83
1.43

4.29

2.88
2.82
0.05
11.76
1.99
2.20
3.49
3.83
3.09
3.68
0.10
0.30
0.15
0.43
10.64

2.98
2.79
0.03
12.07
2.12
2.22
3.29
3.77
3.30
3.59
0.15
0.44
0.21
0.62
10.14

iar spray of Potassium di-hydrogen phosphate 50 ppm (F;)
iar spray of Potassium di-hydrogen phosphate 75 ppm (F,)

iar spray of Salicylic acid 50 ppm (F,)
SEm *

iar spray of Salicylic acid 75 ppm (F))

ar spray of water (F,)

Interaction effects of Date of Sowing x Chemicals

B. Sub Plot (Chemical Treatment)
SEm #*

20™ November (D,)
Control (F))

20" October (D,)
SEm *

CD.at5 %
C.V. (%)

CD.at5 %
CD.at5 %

C.V. (%)

Fo
Fo
Fo
Fo
Fo

sandy in texture with PH 7.4, EC 0.18 dSm™, available
N 138 kg/ha, available P,0O; 32.93 kg/ha, available
K,O 279 kg/harespectively. The experiment was laid
out in split plot design with 4 replications. All
possible 12 treatment combinations consisting of two
dates of sowing viz., 20™ October (D,) and 20"
November (D,) as main plot treatments, six spray
levels viz., Control (F,), Foliar spray of water (F,),
Foliar spray of Salicylic acid 50 ppm (F,), Foliar spray
of Salicylic acid 75 ppm (F,), Foliar spray of
Potassium di-hydrogen phosphate 50 ppm (F;), Foliar
spray of Potassium di-hydrogen phosphate 75 ppm
(F¢) as sub plot treatments. Mustard variety GM 3
was sown in rows at 30 cm apart on 20" October
and 20" November. A common irrigation was given
immediately after sowing the crop for satisfactory
seed germination and proper establishment of crop.
Other agronomical operations were followed as per
recommendations made for the mustard in the
region. The five plants were randomly selected from
each net plot. Each selected plant was labelled for
easy identification. The same five plants were
harvested separately for post-harvest study. Another
five plants selected for destructive parameters. The
mean of five observation plants were used for
calculating sampling values of growth parameters,
yield attributes and yield. The experimental data
were statistically analyzed for level of significance
and pooled analysis for both the dates of sowing.

RESULTS AND DISCUSSION

Effect of date of sowing on physiological characters
and yield:

Significantly maximum raceme length, number of
siliqua on main raceme, crop growth rate, relative
growth rate, relative water content, seed yield per
plant and oil content were recorded when the crop
sowed at 20" October,2010 (D,). Whereas, minimum
values of physiological characters as well as yield
were observed when the crop sowed at 20™
November, 2010 (D,). The mean seed yield increased
under D, over D,. Increase in yield under D, might
be due to the fact that during the first date of sowing
high temperature stress was not occurred. The
optimum temperatures resulted in improvement in
relative water content, seed yield per plant as well
as increased Crop Growth Rate (CGR) and Relative
Growth Rate (RGR) resulting in more efficient
partitioning of dry matter to the yield attributing
parts of the plant. Late sowing reduced the growth
phase leading to lower photosynthesis and dry
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NgRg8s matter accumulation. The findings are in close
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= Y R Different date of sowing schedules significantly
O N =0 oo . : 0
= N N Iy affected the oil content which were observed 40.46%
in first date of sowing as against 36.76% in schedule
NS e date of sowing. During second date of sowing high
o (253232 temperature stress occurred due to that reduction
A oo . . .
= s % o was registered. The results are consistent with the
533 S = findings of Singh et al. (2002) and Bala et al. (2011).
S 5 Al oAl . . cre . .
B 00O = 0O Oil content was significantly increased with 75
. — = N H NS . . .

. A I ppm salicylic acid (F4) over rest of the treatments.

s Higher concentration of nutrients in seed along with

g higher seed yield under foliar spray of salicylic acid

S|« Al | 8S5283 resulted in higher uptake of nutrients. The increment

E §§ N N in oil content might be due to the increase in

B 2 = s — < vegetative growth and monoterpins biosynthesis.

.i S ° ~ LT 9y The results are in conformity with the findings of

< Singh et al. (2002), Bala et al. (2011) and Sharma et al.

£ (2013), in mustard.

: 553823

E E:o A SERRRR|, Interaction effect of date of sowing and chemical

g <2 ® e treatments:

E § - B § § E 5 § § Significantly, the higher growth components, seed
el a DR yield, oil content were recorded when the crop was
e g N grown on 20" October,2010 (D,) along with the
= 5 JhOodxe o g li . 7 lievli id (F

< SelREesgd| 23 application of 75 ppm salicylic acid (F,) (D,*F,).

5 < Treatment combination D, xF, recorded significantly

By AR I higher seed yield then th f the combinati

£l 2 o ada e aa|S® igher seed yield then the rest of the combinations,

El 8 Alao®®od dn but it remained at par with D,xF, combinations.

% E § 3 J8R2%3 5 ag Due to early date of sowing along with

glE8 ™ A PFIREE| =< application of salicylic acid might have increased

T = N 6 b o physiological processes by scavenging reactive

- Bl ACCZIRaR 8% oxygen species (ROS) which usually produced during

9 [ R N T S TORN To R To N I U IT) . .

& terminal heat stress. These results are in close

| < N Pl Rl agreement of the results obtained by Afroz et al.

23 = A = ol ol (2011) and Orabi et al. (2011).

EER 2 g

R R [P REFERENCE

I A Nl o Afroz, M.M. (2011), Effect of sowing date and seed rate on
yield performance of two mustard varieties. JBAU, 9(1):
- | |ess=zes s
“é g' A a3l Bala, P. (2011), Yield response of mustard to sowing date
S 2 ”§ o libyan agriculture research center. International Journal
253 S g of Agronomy, 2(3): 112-117.
o g 1 ee2883 Hayat, Q. Hayat, S. Irfan, M. and Ahmad, A. (2010), Effect
A A @D D@ of exogenous salicylic acid under changing
) environment: A review. Environ. Exp. Bot, 68: 14-25.
& lT)
vt T n H Lobel, G. H. and Asner, P.K. (2003), Effect of high
255 § o temperat thand yield. P Agri
2 =T858 T == M perature oncrop growthand yield. I'rogress. Agric.
=4AQ0 & 8 SIS N N N ) 49: 23-99.
Vol. 33, No. 4, October-December 2015 2821



Khiladkar Ganesh C, H.S. Bhadauria, R.M. Chauhan and K. Suresh

Loyal, K. S. Das, B. Singh, R. and Mohanty, A. K. (2006),
Influence of the thermal environment on phenology,
growth and development of mustard varieties. Journal
of Oils and Crops, 16(2): 283-290.

Nutthal, G.S. (1992), Effect of salicylic acid allevates
decreases in photosynthesis under heat stress and
accelerates recovery in sunflower. J. Plant Physio, 57
(3): 407-310.

Orabi, S.R. (2011), Increasing resistance to oxidative
damage in cucumber (Cucumis sativus) plant by
exogenous application of salicylic acid and
paclobutrazaol. J. Plant Physiology. 160: 485-492.

Panda, B.B. Shivay, Y.S. and Bandyopadhyay, S. K. (2004),
Growth and development of Indian mustard (Brassica

juncea) under different levels of irrigation and date of
sowing. Indian. |. Pl. Physiol., 9(4): 419-425.

Sharma, P. Sardana, V. Banga, S.S. (2013), Effect of
Salicylic Acid on Growth and Seed Filling in Indian
mustard (Brassica juncea L.) under High Temperature
Stress. Society for plant research Vol. 26(1): 243-248.

Shivani and Kumar, S. (2002), Response of Indian mustard
(Brassica juncea) to sowing date and row spacing in
mid hills of Sikkim under rainfed conditions. Indian.
J. Agron., 47(3): 405-410.

Singh, A. Dhingra, K. K. Singh, S. and Singh, M.P. (2002),
Effect of sowing time and plant density on growth,

yield and quality of Ethopian mustard (Brassica
carinata L. Br.). J. Sci. Indian. Res., 39(4): 471-475.

2822

International Journal of Tropical Agriculture © Serials Publications, ISSN: 0254-8755





