) olen ol G

Environmental Stresses In Crop Sciences
2 Journal homepage:

University of Birjand https;//escs.birjand.ac.ir Vol. 17, No. 1, pp. 31-45 (Spring 2024)

. . https://dx.doi.org/10.22077/ESCS.2023.5357.2141
Original article

Foliar application of micronutrients and salicylic acid to improve
some quality traits and yield of canola (Brassica napus L.) under
water deficit stress

Y. Mirt*, H. Khosraviz, M. Daneshvar3, A. Ismaili4

1. Ph.D. Graduated, Department of Genetic Engineering and Plant Production, Faculty of Agriculture, Lorestan University,
Khorramabad. Iran

2. Ph.D. Student, Department of Genetic Engineering and Plant Production, Faculty of Agriculture, Lorestan University,
Khorramabad. Iran

3. Assistant professor, Department of Genetic Engineering and Plant Production, Faculty of Agriculture, Lorestan University.
Khorramabad, Iran

4. Professor, Department of Genetic Engineering and Plant Production, Faculty of Agriculture, Lorestan University,
Khorramabad. Iran

Received 2 June 2022; Accepted 4 July 2022

Extended abstract

Introduction

canola (Brassica napus L.) is one of the most important oilseed plants that has been ranked third in the
oil production after soybeans and oil palm. Drought is seriously the most important factor limiting the
growth and production of canola in Iran. By foliar application of micronutrients, plant growth condition
can be improved under stress. Salicylic acid (SA) plays an important role in abiotic stress tolerance, and
more interests have been focused on SA due to its ability to induce a protective effect on plants under
adverse environmental conditions. It is necessary to know the traits related to drought tolerance and
their relationship with Seed yield. Due to the important role of roots in the absorption and conduction
of water and nutrients, accurate knowledge of the root system and how it is distributed in the soil is of
particular importance. therefore, the purpose of the present study was to investigate the Effect of foliar
application of micronutrients and salicylic acid to improve some quality traits and yield of canola
(Brassica napus L.) under water deficit stress.

Materials and methods

the experiment was conducted as split factorial in a randomized complete block design with three
replications at Lorestan University College of Agriculture, Iran during 2017-2018. Water deficit was
considered as the main factor in levels irrigation at 80 (control) and 30% of field capacity, and in the
subplots subtractive treatment of the two factors of foliar application of micronutrient elements (non-
consumption and spraying at a concentration of 0.2%) and salicylic acid concentration of 0, 0.5, 1 and
1.5 mM). The time of water deficit stress coincided with the stage of the beginning of regrowth
(BBCH32). foliar application of micronutrient fertilizer in rosette stage (BBCH29) and foliar application
of salicylic acid in two stage of flowering beginning (BBCH60) and pod filling (BBCH72). the measured
traits included Chlorophyll Total, Carotenoids, Photosynthesis rate, Transpiration rate, seed yield, oil
percentage, and Protein percentage. the data was analyzed by statistical analysis system (SAS version:
9.1). the means were analyzed using the Duncan test at P=0.05.
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Results and discussion

The results of analysis of variance showed that the triple interaction of stress in micronutrient fertilizer
and salicylic acid on all traits studied in this experiment were significant.The results of comparing the
mean of the data showed that water deficit stress significantly reduced total chlorophyll (14%),
carotenoids (21%), photosynthesis rate (19%), transpiration rate (53%), grain yield (27%), oil percentage
(11%) and significantly increased protein content Seeds (22%). the combination (no stress + 1.5 mM
salicylic acid spraying and concentration of 2 per thousand fertilizers Micronutrients) was obtained.
produced the highest total chlorophyll (2.23 mg g wet weight), transpiration rate (3.12 mmol H.O. m-
2 g1), seed yield (4955.7 kg hat) and oil percentage (45.7). foliar application of micronutrient fertilizer
and 1.5 mM of salicylic acid significantly increased total chlorophyll (34%), carotenoids (29%),
photosynthesis rate (27%) and Seed yield (36%) compared to the control treatment (without application
of micronutrient fertilizer and Salicylic acid).

Conclusion

A triple micronutrient fertilizer (iron+zinc+ manganese) with a concentration of 0.2% is recommended
along with a concentration of 1.5 mM of salicylic acid to reduce the negative effects of water deficit stress
and achieving acceptable seed yield.

Keywords: Carotenoids, Chlorophyll, Photosynthesis, Seed protein, Transpiration
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Table 1. Weather statistics of Khorramabad city during the experimental period.

ST Slebw ¢ gozxo Lo bwgso

Total hours of Mean of air Sk

Month obo sunshine temperature Precipitation
h °C mm

October 0 302.4 20.4 0
November bl 219.9 15.7 2.8
December 431 194.1 75 36.6
January & 205.2 7.6 50.1
February e 154.5 8.3 68.7
March K 207.3 11.7 62.7
April R9y98 222.7 15.2 103.7
May Cdingend S 4 194 17.2 151
June olo 5 318.6 24.6 12

S roatil Yo B yhuo Gos 30 (bl Jomo S (olonds 9 (o 38 SS9 Y Joo
Table 2. Physical and chemical properties of soil experimental site(0-30cm)

ST 25 o0 swd el ool K6 69y o SBasswl S sl eglas
Organic carbon P K Fe Zn Cu pH EC
% ppm ds.m?
0.78 7.4 262 4.8 0.48 0.81 7.6 0.64

o3 VYV elys cod,b o VIFY S (6,0l oaase (59 dcdiw ao)0 Y8 5 08 0,0 YA (o) 0,0 YO) gw) 08 S il
Soil texture clay loam(Clay 35%, Silt 36%, Sand39%), Bulk density 1.57 and Fc 23.70

(Khademi et al, 2001) 135 ¢S pj sLSB jo 218 polie Sl v ¥ Jouo

Table 3. critical limit of nutrients in soils under canola cultivation (Khademi et al, 2001).

yolis ) 895 e ool by Sowd
Elements Cu Zn Mn Fe K P
mg.kg?
poe clle 8 1 5 5 200 15

Element complexity
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Table 4. Elements of micronutrient fertilizers Ferti mix
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Table 5. analysis of variance for measured traits of Rapeseed
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SOV Chlorophyl ~ “#3%,5  Photosynthesis Transpiration 41354 oj| Protein
df Total Carotenoid rate seed yield percentage percentage
L S 2 0.003 0.0004 0.058 7162.90 0.66 0.40
Replication
o 1 0.576" 0.0414™ 28.20™ 11.594™ 7892108 185.54™ 141.59™
Water stress (A)
GheleS s> 5 5008 0.0003 0.029 52187 148 1.09
Error (a)
. . 355 1 0.880™ 0.0180™ 4,28 1.156™ 4541387  26.30™ 0.32m
Micronutrient (B)
N Lo 3 0.283™ 0.0096™ 3.92™ 0.606™ 1334950 12.01™ 0.65™
Salicylic acid(C)
g 71 ooss 00028” 0.36™ 0055™ 920427  0.62° 008
A*é el b i 3 0.033" 0.0007" 0.02m™ 0.068" 107084" 407 7.81™
B*C” el dpl X365 3 0.009"s 0.0005" 0.85™ 0.092™ 97030" 2.86™ 2.37
Sanlx D 98X S
Sodwdls 3 0.024* 0.0008" 0.41” 0.116™ 103119" 1.80™ 0.20™
A*B*C
Sl o8 0.008 0.0002 0.018 28815 050 0.48
Error (T)
et 472 3.79 6.58 458 1.72 2.84
CV%

Qo gy 9 S izl a0l pxe il g IS e 5 A NS g e ok
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.



VEY w0V als sl pole o asme sla i

YA

T30S 53 oo (5 S0 31l Glio y Salomallio il 53 G305 395 50 i Anilrduw (S0 2 dumn o F Sy
Table 6. Means comparison of three way intraction on the measured traits of Rapeseed

Sle 8 S dos
5 ddg s i S Fawgid s puw G g s Gy Meyd (iign oy
Treatment Chlorophyll Carotenoids Photosynthesis  Transpiration ceed oil Protein
Total rate rate yield percentage  percentage
--- mg.g’* wet weight --- mmol CO,m?s?  mmol HOm?2s* kg.ha't %
AlB1C1 1.63fa" 0.39feh 7.569%f 2.16f 3520 41.1° 21.1h
Al1B1C2 1.76%f 0.41¢f 8.06°¢ 2.54¢ 3824 43.0" 22.81
A1B1C3 1.94¢ 0.45% 8.440¢ 2.25¢f 3917% 42 .8bcd 23.3¢f0
Al1B1C4 1.86% 0.42¢de 8.120cd 2.45¢% 4121 41 5% 23.6%
Al1B2C1 1.97b¢ 0.420%f 8.04bcd 2.21¢f 38419 42 .7bd 22.3fn
A1B2C2 2,132 0.43bcde 8.35%¢ 2.720¢ 4211 43.5b 22.7%
A1B2C3 2.23% 0.453c 8.64° 3.128 49552 45.72 23.3¢f9
A1B2C4 2.11® 0.48?2 10.232 2.86° 4482° 43.4b 22.19"
A2B1C1 1.410 0.31! 6.07' 1.141 2580k 36.4" 27.2%
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A2B1C4 1.68¢fan 0.389N 7.21f 1.519M 33509 38.71 25.9¢
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A2B2C2 1,734 0.37"i 6.889" 1.659" 3662°f 39.1% 26.3%¢
A2B2C3 1.96" 0.43bcde 7.30¢f0 2.00f 3729¢f 39.7f 25.4¢
A2B2C4 2128 0.44bcd 7.89¢cde 1.629" 4081 41.8%e 24 5%
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Means in each column and for each treatment, followed by similar letter(s) are not significantly different at 5 Percent of
probability level, using Duncan’s Multiple Range Test. Al and A2, respectively, irrigation at 80 and 30% of field capacity, B1
and B2, respectively, (non-consumption and spraying at a concentration of 0.2%) and C1, C2, C3, C4, respectively, foliar
application of salicylic acid with concentrations of 0, 0.5, 1 and 1.5 mM.
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