Crop Production " &Y
p &
Print ISSN: 2008- 739x /I5CPES

Iranian Society of Agronomy
and Plant Breeding Sciences

Online ISSN: 2008- 7403

Investigating the effect of nanoselenium in improving the physiological,
biochemical and agronomic characteristics of spring rapeseed under water
deficit stress at the end of the season

Mitra Rostami hir!, Parisa Sheikhzadeh?", Saeed Khomarie®, Nasser Zare*

! Ph.D. Graduated of Agronomy, Faculty of Agriculture and Natural Resources, Mohaghegh Ardabili University, Ardabil, Iran and
Lecturer at Ardabil University of Applied Sciences, Ardabil, Iran, E-mail:mitrarosrami(@ymail.com

2 Corresponding Author, Associate Professor, Department of Plant Production and Genetics, Faculty of Agriculture and Natural
Resources, University of Mohaghegh Ardabili, Ardabil, Iran, E-mail:sheikhzadehmp@gmail.com

3 Associate Professor, Department of Plant Production and Genetics, Faculty of Agriculture and Natural Resources, University of
Mohaghegh Ardabili, Ardabil, Iran, E-mail: sacid.khomari@gmail.com

4 Professor, Department of Plant Production and Genetics, Faculty of Agriculture and Natural Resources, University of Mohaghegh

Ardabili, Ardabil, Iran, E-mail: zarenasser@yahoo.com

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received: 2023-1-2
Revised:

Accepted: 2023-5-6

Keywords:

Catalase

Chlorophyll fluorescence
Nanoparticles

Relative water content
Water deficit stress

Background and objectives: Water deficit stress is one of the most
common abiotic stresses that reduce the growth and yield of crops such as
oilseed rape. The utilization of micronutrients in oilseed crops is one of the
most useful and effective approach for improving the grain yield and plant
adaptation under drought stress conditions. Accordingly, the aim of this
study was to investigate the effect of foliar application of selenium
nanoparticles on physiological, biochemical and agronomic characteristics
of oilseed rape under the end season drought stress.

Materials and methods: In order to evalute the effect of selenium
nanoparticles on some physiological, biochemical and agricultural
characteristics of oilseed rape under the end season drought stress, a
split-plot experiment was conducted in a randomized complete block
design (RCBD) with three replications at research farm station of
University of Mohaghegh Ardabili in 2017-2018. The treatments
were irrigation (normal irrigation and cutting irrigation at the
flowering stage) as main plots and selenium nanoparticles foliar
application ((0 (control), 25 and 50 mg 1) as sub-plots. The cultivar
studied was Hayola 401. The measured traits included Chlorophyll a,
Chlorophyll b, Total Chlorophyll, Carotenoid, FO, Fm, Fv, Fv/Fm,
relative water content, ion leakage, malondialdehyde, Catalase and
grain yield. Analysis of variance and comparison of their means
using by LSD test were done by the SAS software (version 9).

Results: According to the results, drought stress significantly reduced the
amount of photosynthetic pigment, relative water content and grain yield
while amount malondialdehyde, ion leakage and chlorophyll fluorescence
increased under drought stress conditions. Foliar spraying of nanoselenium
with a concentration of 50 mg/liter increased catalase enzyme activity
(82%), relative leaf water content (29 %), total chlorophyll (64 %) and
decreased electrical conductivity of materials leaked from leaves by 23%
could reduce the negative effects of drought stress. so that the grain yield
increased (45%) by spraying 50 mg/l selenium nanoparticles in under
drought stress conditions. The most positive and significantc orrelations
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were observed between grain yield and chlorophyll a, total chlorophyll (96™
%).

Conclusion: The results of this study indicated that the using of
molybdenum oxide nanoparticles under favorable irrigation conditions and
drought stress could improve photosynthetic indices and biochemical traits.
Foliar application of selenium nanoparticles, especially at 50 mg/l
concentration, reduced the effects of drought stress by increasing the
synthesis of chlorophyll and improving the process of photosynthesis and
improved physiological and biochemical indices, thus improving the grain
yield in favorable and unfavorable environmental conditions.

Cite this article: Rostami hir, M., Sheikhzadeh, P., Khomarie, S., Zare, N. 2023. Investigating the
effect of nanoselenium in improving the physiological, biochemical and agronomic
characteristics of spring rapeseed under water deficit stress at the end of the season. Crop
Production Journal, 16 (3), 69-90.
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Table 1- Physical and chemical properties of the farm soil at the depth of 0-30 cm
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Table 4. Mean comparison of the RWC, cholorophyll b, Carotenoid, cholorophyll fluorescence, RWC and MDA of
oilseed rape leaves under irrigation and selenium nanoparticles (Nano-Se) treatments
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In each column, means with similar letter are not significantly different based on the LSD test at 5% probability level
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Table 5. The effects of water deficit stress and Selenium nanoparticles treatments on cholorophyll a, total
cholorophyll, Fv/Fm, EC, Catalase enzyme activity and grain yield of oilseed rape
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The means with the same letter(s) are not significantly different according to LSD test (p < 0.05). The letters outside
the parentheses show the comparison of overall mean interactions and the letters inside the parentheses show the

mean comparison by slicing method.
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Figure 1- The effects of irrigation and foliar application of selenium nanoparticles treatments ond grain
yield of oilseed rape.

The means with the same letter(s) are not significantly different according to LSD test (p < 0.05). The letters outside
the parentheses show the comparison of overall mean intreactions and the letters inside the parentheses show the

mean comparison by slicing method.
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