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Extended abstract

Introduction

One of the challenges facing the world today, despite the considerable growth in food production over
the past half century, is how to address the issue of previding food for a population of approximately
nine billion in the twenty-first century. In Iran, dueto population growth and changes in dietary habits,
the consumption of vegetableoils has significantlyincreased over the past four decades. Considering the
shortage of edible oil in the country and the high level of oil imports threatening the food security of the
society, the necessity of assessing the resources and .comprehensive planning for the development of
oilseed cultivation and attention to.new oil sources is'more emphasized than ever.

Materials and methods

This experiment. was_conducted in a randomized complete block design with split-split plot
arrangements in three replications. The main factor consisted of different irrigation regimes at the plant
flowering stage at four levels (severe water scarcity: cessation of irrigation until the plant-available
moisture in the root zone reaches 20%, then irrigation to the agricultural capacity limit. Moderate water
scarcity: cessation of irrigation when the plant-available moisture in the root zone reaches 40%, then
irrigation to the agricultural capacity limit. Mild water scarcity: cessation of irrigation when the plant-
available. moisture in the root zone reaches 60%, then irrigation to the agricultural capacity limit.
Optimal irrigation (without stress): cessation of irrigation when the plant-available moisture in the root
zone reaches 80%, then irrigation to the agricultural capacity limit). The subsidiary factor included the
application of nitrogen fertilizer from urea source as foliar spray at six levels (1%, 2%, 3%, 4%, distilled
water foliar spray, and no foliar spray).

Results and discussion

Based on the results obtained, it can be concluded that plant height and straw yield showed the highest
values under optimal irrigation conditions, while these values decreased under mild and moderate water
scarcity conditions. The highest leaf area was observed in urea fertilizer foliar spray treatments at 2%,
3%, and 4% concentrations under optimal irrigation conditions, and in the 4% urea fertilizer foliar spray
treatment under mild water scarcity conditions. The highest yield was observed in the optimal irrigation
treatment. However, under mild water scarcity conditions, a reduction in seed yield compared to optimal
irrigation was observed. The use of urea fertilizer foliar spray also increased seed yield compared to the

*Corresponding author: Seyed Ali Mohammad Modarres-Sanavy; E-Mail: modaresa@modares.ac.ir

® © 2025, The Author(s). Published by University of Birjand. This is an open-access article
distributed under the terms of the Creative Commons Attribution License

(https://creativecommons.org/licenses/by/4.0).



mailto:modaresa@modares.ac.ir
https://creativecommons.org/licenses/by/4.0
https://escs.birjand.ac.ir/
https://doi.org/10.22077/escs.2025.7589.2286

=l psle ) are sla s Y

control (no foliar spray), especially at 2% and 3% concentrations. The total chlorophyll content of leaves
was highest under optimal irrigation conditions. According to the results, under mild, moderate, and
severe water stress, total chlorophyll content decreased by 10.19%, 21.40%, and 52.71%, respectively,
compared to the control with optimal irrigation. Additionally, urea foliar spray resulted in increased
plant height, straw yield, seed yield, biological yield, harvest index, and total chlorophyll content, with
the 2% concentration showing the highest increase in some traits. Drought stress leads to disrupted
flowering, incomplete grain filling, and ultimately reduced crop yield. Water deficit conditions during
the flowering stage increase pollen abortion. Additionally, during pollen fertilization, reduced
photosynthesis intensity, increased abscisic acid hormone levels, and decreased loading of
photosynthetic materials occur, ultimately causing flower and pod shedding and reduced yield. These
results indicate that urea foliar spray can lead to significant improvements in physiological and yield
traits of camelina plants under drought stress conditions. Therefore, based on the results of this
experiment, optimal irrigation treatment and 2% urea fertilizer foliar spray.are;recommended as the
best treatments. Additionally, mild water scarcity and urea fertilizer foliar;spray at a concentration of
2% are recommended due to their desirable yield.

Conclusion

Based on the results obtained from this experiment, the treatment of adequate irrigation and 2% urea
foliar spray is introduced as the best treatment. Additionally, milddeficit irrigation and urea foliar spray
with a concentration of 2% are recommended due to their desirable yield.

research.
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Table 1. Soil Characteristics of the Experimental Site
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no sign,” and ™ show not significant and sigficant at 5% and 1% level, respectively
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The means with same letters in each column do not have asignificant difference in the probability level%5 errore in the LSD
test.
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Table 6. Mean comparison of the main effect of urea foliarapplication on camelina.

‘f“:’r”l’“ & iy 4l 5 ,Slas olS 5, SLas S35edgm 5 ySos J‘TJﬂéﬁlrU
oliar . - - N . ota
application Height Grain yield Straw yield Biological yield chlorophyll
cm kg.hat mg.gtF.W
No foliar 36.08+1.14c 373.08+1.14c 1178.15+40.16d 1552.12+38.99d 5.31+0.29d
Distilled water. 36.17+2.18bc  393.30+34.23bc ~ 1263.77+64.75cd 1657.07+92.43cd 5.32+0.54d
1% 36.71+1.25bc 442.16+9.82ab 1376.49+106.61bc  1818.65+111.81bc  5.97+0.57d
2% 38.29+2.48a-c 478.50+89.11a 1541.17+186.34a  2019.67+221.32a 7.37+0.48a
3% 39.08+2.20ab  434.93+25.19a-c  1423.16116.26ab  1858.09+134.68ab  6.92+0.31ab
4% 40.46+2.00a 417.89+20.50a-c  1262.29+67.72cd  1680.18+79.83b-d  6.18+0.42bc

i (5,1 sire Dgla5 (glyl0 LSD (03l /0 grlans 10 oS i BBy sl gloKilis st yo 40
The means with same letters in each column do not have a significant difference in the probability level%5 errore in the LSD

test.
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Fig 1. Interaction between irrigation regimes and urea foliar application on leaf area of camelina.
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Irrigation regimes Biological yield Harvest index Total chlorophyll Carotenoids
%AW Kghals, & % e Mg.g ! FW---mmmmmmeee oo
20 2119.79+168.48a 25.36%1.79a 7.22+0.60a 40.83+1.26a
40 1902.79+75.7ab 24.551.74h 5.83+0.20b 33.25+0.58b
60 1584.63+118.02bc 23.82+1.31b 4.32+0.37c 26.43+0.77c
80 1356.17+73.2¢ 20.74+2.06b 3.34+0.50d 21.48+1.74d
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Table 8. Correlation coefficient between camelina traits
Traits 1 2 3 4 5 6 7 8 9 10
1 ewl 900
Height
2 Srebe g3 100
Leaf area
3 sl 0is 0 ge™ 07877 1.00
Weight of thousand grains
4 alssyides 76~ 0.88™ 0.78" W.1.00
Grain yield
5 . ol 3 e 0.70™ 0.76™ 0757 0.90" 1.00
Straw yield
6 . . _"{*3""”?"’:"“ 0.78™ 0.81™ _0.77" 0.95™ 0.99™ 1.00
Biological yield
7 o ety ggie 071 0477074 040 051 1.00
Harvest index
8 W20 2y S g 1 g0~ 0,63 0.80™ 0.69™ 0.74™ 057" 1.00

Number of silique per plant

9 O 95 50 aildslass 0.09 0.21
Number grain persilique

-0.40

10 SIS g3 g5 0.2

Total chlorophyll

11 52555 0757 075" 0.86"

Carotenoids

0.92" 0.86™ 0.90™ 0.57"" 0.79™ 0.18

024 017 019 024 035 1.00

0.91™ 0.91™ 0.93™ 0.52" 0.73" 0.12 1.00

0.91™
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*and ™ indicate significance at 5% and 1% levels, respectively, and without a sign of non-significance.
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