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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 providing food for a population of approximately
nine billion in the twenty-first century. In Iran, due to population growth and changes in dietary habits,
the consumption of vegetable oils has significantly increased 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
control (no foliar spray), especially at 2% and 3% concentrations. The total chlorophyll content of leaves
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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, mild deficit irrigation and urea foliar spray
with a concentration of 2% are recommended due to their desirable yield.

research.
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camelina.
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okl sbw 3, el ails H15» (339 o &8 & Slos olS o Slos
Irrigation Height Weight of > Grain yield Straw yield
regimes 9 thousand grains _ Number of y y
silique per plant
%AW! cm g - kg.ha!
20 40a.1+£5640 1.2040.04a 37.11+3.31a 534.66+32.53a 1585.12+145.51a
40 07ab.3+46.39 1.08+0.07b 33.31+1.76a 466.07+33.98ab 1436.71+65.50ab
60 91ab.1+17.36 1.02+0.04bc 31.7245.05a 379.34+25.35h 1205.29+99.70b
80 91b.0+83.34 0.99+0.01c 21.11+2.29b 280.56+28.62c 1075.61+61.19c¢

Loolaiwl J;ls ws.la) AW )

i (6,1 gire Dgles gyls LSD (5031 /0 grhans 10 oS iie By > glls sl Kilo gt o 50
1. AW: Available Water.
The means with same letters in each column do not have a significant difference in the probability level%S5 errore in the LSD
test.
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Table 6. Mean comparison of the main effect of urea foliar application on camelina.

e el ails o ySlos ol5 5 Shos S5l gm o Sl S5 Jedo ks
Fq"ar Height Grain yield Straw yield Biological yield Total
application chlorophyll

cm kg.ha! mg.gF.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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Table 7. Mean comparison of the main effect of irrigation regimes on yield and physiological traits of camelina.

ol a3, S 599w o Shos Cldls y sl 5 Jedgrls Sl
Irrigation regimes Biological yield Harvest index Total chlorophyll Carotenoids
%AW Kghal % s MQ.g ! FW--mmemmeeeeeeee
20 2119.79+168.48a 25.36+1.79a 7.22+0.60a 40.83+1.26a
40 1902.79+75.7ab 24.55+1.74b 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+73.2c 20.74+2.06b 3.34+0.50d 21.48+1.74d

i (6,1 sire Dgles gyl LSD (503 /0 grhans 10 oS jiie By > glls sl Kilo G5t yo 50
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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Table 8. Correlation coefficient between camelina traits

e (Kot Sy S35 )15 Gliae 5 oS 2 )0 99250
J29 S eaams JuSis (ol paie (5955 1 )18 292
Fwgid a0 gads fele o s cul olS e
5 05l Sl Jglome clale alAIL ol jen 0095 g0 g
Zareietal., ) o,5 o Sol38l IS Lég IS ol Llels
15 do IS CIE lidl caely o3, 5l ool (2020
Jedo 15 LSl (ol sli2l 51 3955 105 9500 S
& ke 395 395 B ran (sl oS Lals s ol
@ Cand IS ol oS o Jdols cdale ol

Laols’ ©lao (o (Swrod il ps A oo

Traits 1 2 3 4 5 6 7 8 9 10
1 eWl 900
Height
2 Srebe gg3r 100
Leaf area
3 syl ois g6 078" 1.00
Weight of thousand grains
b Grainyield wloyles 76~ 088" 0.78™ 1.00
5 Surawyield oBosdes 70~ 0.76™ 075 0.90™ 1.00
6 Bio|ogica|yi$'3’l”°ﬂw 073" 0.81™ 0.77 095" 099" 1.00
7 Harvestmdex“‘"’"ﬁ&’” 051" 071" 047" 074™ 040 051" 1.00
8 900 0e2as% S g 60 080" 0,637 0.80” 0.69™ 074" 057 100
Number of silique per plant
9 oeag> Pl 509 901 040 024 017 019 024 035 1.00
Number grain per silique
10 F Il ge3+ 0g5™ 082 0917 0917 0.93% 0527 073 012 1.00

Total chlorophyll
1 _ g IS
Carotenoids

0.75" 0.75™ 0.86™ 0.92"° 0.86™ 0.90™ 0.57" 0.79™ 0.18

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

O il L adsig) 157 e sl lagyT sl g 55
Manivannan et al.,) culs Lzals s Sl jo iz
Ghorbanli) ol,Kea 5 L5 2eg5 b zbls (! (2007
sy JlgZen LS (54, Bt al., 2011
eIl (6l sre 5 St (Ko 055355 Slgiome
als e 39 (= /VO™) S mhaw o(I=2/VO™)
oS o Slee  I=+/AY*)  alo o,Slaec  (f=+/AF*¥)

Judg IS g (F=+ IVA¥) &gy 13z jo5 Slaws o(=+/OV*)
(A Jgaz) casls (=+/21#%) S

izl
e ol bt Slis Lully azs 5l Jol gl
Jiml maw 33 S w895 )5 Gl 2 6olel slaws,
bl 50 S 0355, (e (F Jou2) 0l jlo gm0
2V oz ol las 1) jlie o ity osllas (k]
As Wl 5 begie edle (o (55 50 S ol
L sals 4 Cawnd 2o ,0 SYIVA 5 YOIYY AABF sy @
R sk 5o (Y Jsaz) il rals sl o)l
oelS cpl e adl, als wSeng 5 Gl (SiS
U O3emST Langs 935155 o anST Jdo 4 Wil o



VEF lias) DA als el pole o dame sla i

IS i g oglbe (g)lol Lulpd 0 Sojsl o Sles
O &S ol Glas gl ool @l (eiares ol
1Y b eke jles 10 Sujelam o Sles g ails o Slae
C.]a...uu.))w J.A] woc\au}ugm 6)L..u] Ja;‘).w).)go)j‘
oyl 1Y (ol slome Jlass o 65kl slajles plos yo S
Y ol Jeloe (yimgh opl gl 4 axgi L Sl Cews 4
3o Lels o Sae slizl g 0 Slae iol38l 5l 09 dus o

3n oy )l Giee (slagss, Ll

Abedi, A. M., Sanavy, S. M., Heidarzadeh, A.,
2023. Changes in the percentage and yield of
Camelina sativa oil with the use of zeolite and
wood vinegar under water stress conditions. In:
Proceedings of the Third International
Conference and the Seventh National
Conference on Organic and Conventional
Agriculture, Ardabil, Iran. [In Persian with
English Summary].

Ahmed, Z., Liu, J., Waraich, E.A,, Yan, Y., Qi,
Z., Gui, D., Zhang, Z., 2020. Differential
physio-biochemical and yield responses of
Camelina sativa L. under varying irrigation
water regimes in semi-arid climatic conditions.
PLoS ONE. 15(12), 0242441,
https://doi.org/10.1371/journal.pone.0242441

Almoguera, C., Prieto-Dapena, P., Personat, J.
M., Tejedor-Cano, J., Lindahl, M., Diaz-
Espejo, A., Jordano, J., 2012. Protection of the
photosynthetic  apparatus from  extreme
dehydration and oxidative stress in seedlings of
transgenic tobacco. PLoS ONE. 7(12), e51443.
https://doi.org/10.1371/journal.pone.0051443

Aminifar, J., Mohsenabadi, G.R., Beigloii, M.H.,
Samazadeh, H.A., 2013. Effect of deficit
irrigation on yield, yield components and water
productivity of soybean T.215 cultivar.
Irrigation and Water Engineering. 3(1), 24-34.
[In Persian with English Summary]

Amiri-Darban, N., Nourmohammadi, G., Shirani
Rad, A. H., Mirhadi, S.M.J., Majidi Heravan,
I., 2020. Investigating the effect of ammonium
sulfate and potassium sulfate application on
seed and oil yields of Camelina (Camelina
sativa L.) under late-season drought stress.
Journal of Agricultural Science and Sustainable
Production. 30(4), 239-251. [In Persian with
English Summary].

OAA

28 (6 a5 A
G5 £ &5 3 (ul 5 S gl cnl 5l Jel b
e 5l Llels o Shee lizl 5 0, Shoe 2 0l dgeaS
Swdy Sl gy ndyge Dlao CAEl o a5 sbay o)l
@izl s o Sles (1alS ey 5 oad o dne 55k
Ol 350a8 15 4 baaye «sylal slojlos o 0 Shee
g ails o Slae Sy el 1Y 0,9l 0L Joloe 09 2yl

&l

https://dor.isc.ac/dor/20.1001.1.24764310.139
9.30.2.15.8

Anjum, S.A., Xie, X., Wang, L.C., Saleem, M.F.,
Man, C., Lei, W. 2011. Morphological,
physiological and biochemical responses of
plants to drought stress. African Journal of
Agricultural Research. 6(9), 2026-2032.
https://doi.org/10.5897/AJAR10.027

Avrasteh, E., Farnia, A., 2013. Investigation of the
effect of drought tension and plant density on
quality and quantity characteristics of rapeseed
(Brassica napus L.) cultivars in Lorestan
climate conditions. Crop Physiology Journal.
5(1), 99-111. [In Persian with English
Summary].

Arnon, A.N., 1967. Method of extraction of
chlorophyll in plants. Agronomy Journal.
23(1), 112-121.

Azari, L., Ghasemi Golazani, K., Shefagh
Kolvanagh, J., 2019. The effect of water deficit
and foliar application of iron and zinc on field
performance of canola (Brassica napus L.).
MSc dissertation, Faculty of Agriculture,
University of Tabriz, Iran. [In Persian].

Baghbani-Arani, A., 2017. Quantitative and
gualitative assessment of Trigonella foenum-
graecum under drought stress during the
vegetative and reproductive stages in response
to zeolite and vermicompost. PhD dissertation,
Faculty of Agriculture, Tarbiat Modares
University, Iran. [In Persian].

Bahreyninejad, B., Razmjoo, J., Mirza, M., 2013.
Influence of water stress on morpho-
physiological and phytochemical traits in
Thymus daenensis. International Journal of
Plant Production. 7(1), 151-166.
https://doi.org/10.22034/1JPP.2013.540454


https://doi.org/10.1371/journal.pone.0242441
https://doi.org/10.1371/journal.pone.0051443
https://dor.isc.ac/dor/20.1001.1.24764310.1399.30.2.15.8
https://dor.isc.ac/dor/20.1001.1.24764310.1399.30.2.15.8
https://doi.org/10.5897/AJAR10.027
https://doi.org/10.22034/IJPP.2013.540454

Behtari, B., Golazani, K., Dabbagh Mohammadi
Nasab, A., Zehtab Salmasi, S., Torchi, M.,
2005. Effects of water restriction on oil storage,
protein, and grain vyield in two soybean
cultivars. MSc dissertation, Faculty of
Agriculture, University of Tabriz, Iran. [In
Persian].

Beyki, A., Khashei, A., 2019. Application of
clinoptilolite natural zeolite and irrigation
management on yield and yield components of
black cumin plant (Nigella sativa L.). Journal
of Water Research in Agriculture. 33(1), 137-
148. [In Persian with English Summary].
https://doi.org/10.22092/jwra.2019.119120.

Bi, G., Scagel, C., 2007. Nitrogen foliar feeding
has advantages. Nursery Management and
Production. 23(1), 43-46.

Chaves, M.M., Pereira, J.S., Maroco, J.,
Rodrigues, M.L., Ricardo, C.P.P., Qsoério,
M.L., Pinheiro, C., 2002. How plants cope with
water stress in the field? Photosynthesis and
growth. Annals of Botany. 89(7), 907-916.
https://doi.org/10.1093/aob/mcf105Davies,

Davies, S.L., Turner, N.C., Siddigque, K.H.M.,
Leport, L., Plummer, J.A., 1999. Seed growth
of desi and kabuli chickpea (Cicer arietinum
L.) in a short-season Mediterranean-type
environment. Australian Journal of
Experimental Agriculture. 39(2), 181-188.
https://doi.org/10.1071/EA98047

Distefano, T., Kelly, S., 2017. Are we in deep
water? Water scarcity and its limits to
economic growth. Ecological Economics. 142,
130-147.
https://doi.org/10.1016/j.ecolecon.2017.06.023

Eyni-Nargeseh, H., Aghaalikhani, M., Shirani
Rad, A.H., Mokhtassi-Bidgoli, A., Modares
Sanavy, S.A.M., 2019. Physiological and
agronomic response of rapeseed (Brassica
napus L.) genotypes to late-season drought
stress under Karaj climatic conditions.
Sustainable  Agriculture and  Production
Science. 29(1), 79-95. [In Persian with English
Summary].

Francki, M., Ghamkhar, K., Croser, J.,
Aryamanesh, N., Campbell, M., Kon'kova, N.,
Francis, C., 2010. Camelina (Camelina sativa
L.) as an alternative oilseed: Molecular and
ecogeographic analyses. Genome. 53(7), 558-
567. https://doi.org/10.1139/G10-029

Ghorbani, M., Kahrizi, D., Chaghakaboodi, Z.,
2020. Evaluation of Camelina sativa doubled
haploid lines for the response to water-deficit

stress. Journal of Medicinal Plants and By-
products. 9(2), 193-199.
https://doi.org/10.22092/jmpb.2020.123456

Ghorbanli, M., Bakhshi Khaniki, Gh., Zakery,
A., 2011. Investigation of the effect of drought
stress on antioxidant compounds in medicinal
plant flax (Linum usitatissimum L.). Iranian
Journal of Medicinal and Aromatic Plants
Research. 27(4), 647-658. [In Persian with
English Summary].

Hay, R.K., Porter, J.R., 2006. The Physiology of
Crop Yield. Blackwell Publishing. 314p.

Hosseini, R., Rahnama Ghaefarrokhi, A.,
Maskarabashi, M., 2019. Investigation of
morpho-physiological traits of some safflower
(Carthamus tinctorius L.) cultivars and
genotypes under drought stress conditions.
MSc dissertation, Faculty of Agriculture,
Shahid Chamran University of Ahvaz, Iran. [In
Persian].

Karimpour Golsephidi, S., Azadmard-Damirchi,
S., 2018. Extraction of oil from canola seeds
incorporated with olive leaves by cold press
and evaluation of its qualitative properties.
Food Science and Technology. 17(1), 161-169.
[In Persian with English Summary].

Khalil, N., Fekry, M., Bishr, M., El-Zalabani, S.,
Salama, O., 2018. Foliar spraying of salicylic
acid induced accumulation of phenolics,
increased radical scavenging activity, and
modified the composition of the essential oil of
water-stressed Thymus wvulgaris L. Plant
Physiology and Biochemistry. 123, 65-74.
https://doi.org/10.1016/j.plaphy.2017.12.006

Khayyabadi, H., Shahsoni, S., Gorginik, S.,
Basafa, M., 2012. Investigating the effect of
urea foliar application on the quantitative and
qualitative characteristics of corn and forage
sorghum. MSc dissertation, Faculty of

Agriculture,  Shahrood  University  of
Technology, Iran. [In Persian].
Koocheki, A., Sarmadnia, G.H., 2005.

Physiology of Crop Plants. 400p. [In Persian].

Lak, S., Naderi, A., Sidat, S. A. E., Ayenahband,
A., Nourmohammadi, G., 2007. Effects of
water deficiency stress on yield and nitrogen
efficiency of grain corn hybrid SC 704 at
different nitrogen rates and plant population.
73-76. [In Persian with English Summary].

Lalinia, A. A., Majnon Hoseini, N., Galostian,
N., Esmaeilzadeh Bahabadi, M., Khameneh,
M. M., 2012. Ecophysiological impact of water


https://doi.org/10.22092/jwra.2019.119120.
https://doi.org/10.1093/aob/mcf105Davies,
https://doi.org/10.1071/EA98047
https://doi.org/10.1016/j.ecolecon.2017.06.023
https://doi.org/10.1139/G10-029
https://doi.org/10.22092/jmpb.2020.123456
https://doi.org/10.1016/j.plaphy.2017.12.006

VEF lias) DA als el pole o dame sla i

stress on growth and development of
mungbean. International Journal of Agronomy
and Plant Production. 3(12), 599-607.

Liu, F., Andersen, M. N., Jensen, C. R., 2004.
Root signal controls pod growth in drought-
stressed soybean during the critical, abortion-
sensitive phase of pod development. Field

Crops Research. 85(2-3), 159-166.
https://doi.org/10.1016/S0378-
4290(03)00144-6

Madani, A., Rad, A.S. Pazoki, A,

Nourmohammadi, G., Zarghami, R., 2010.
Wheat (Triticum aestivum L.) grain filling and
dry matter partitioning responses to source:sink
modifications under postanthesis water and
nitrogen  deficiency. Acta  Scientiarum.
Agronomy. 32(1), 145-151.
https://doi.org/10.4025/actasciagron.v32i1.627
3

Madani, A., Vazin, F., Haghighi, Z., 2013. The
effect of irrigation and nitrogen topdressing
pattern on yield and growth of sunflower.
Helia. 36(58), 99-110.
https://doi.org/10.2298/HEL1358099M

Malakouti, M. J., Tehranzadeh, M.M., 1999. The
Role of Micronutrients in Increasing the Yield
of Agricultural Products (Micro-Scale Products
with Macro-Scale Effects). Tarbiat Modares
University Publication. 211p. [In Persian].

Manivannan, P., Jaleel, C.A., Sankar, B.,
Kishorekumar, A., Somasundaram, R.,
Lakshmanan, G. A., Panneerselvam, R., 2007.
Growth, biochemical modifications, and
proline metabolism in Helianthus annuus L. as
induced by drought stress. Colloids and
Surfaces B: Biointerfaces. 59(2), 141-149.
https://doi.org/10.1016/j.colsurfb.2007.05.002

Marschner, H., 1995. Mineral Nutrition of Higher
Plants. Academic Press Limited. 864p.

Nabati, D.A., Schmidt, R.E., Khaleghi, E.S.,
Parrish, D.J., 2008. Assessment of drought
stress on physiology growth of Agrostis
palustris Huds. as affected by plant
bioregulators and nutrients. Asian Journal of
Plant Sciences. 7(8), 717-723.
https://doi.org/10.3923/ajps.2008.717.723

Naderi Darbaghshahi, M. R., Noormohammadi,
G., Magjidi, Gh., Darvish, A., Shirani Rad, F.,
Ahmadi, A. H., Madani, H., 2005. Investigating
the response of summer safflower to different
levels of drought stress in Isfahan region.
Iranian Journal of Crop Sciences. 7(3), 212—
225. [In Persian with English Summary].

0a-

Nahar, K., Pan, W. L., 2014. Urea fertilization:
Effects on growth, nutrient uptake, and root
development of the biodiesel plant, castor bean
(Ricinus communis L.). American Journal of
Experimental Agriculture. 5(4), 320-335.
https://doi.org/10.9734/AJEA/2015/12956

Nazam Alsalmi, M., Sepehri, A., 2018. The effect
of calcium chloride on growth and some
physiological characteristics of Camelina
sativa seedlings under water stress and low
temperature. MSc dissertation, Faculty of
Agriculture, Bu-Ali Sina University, Iran. [In
Persian].

Obour, A. K., Sintim, H. Y., Obeng, E.
Jeliazkov, D. V., 2015. Oilseed camelina
(Camelina sativa L. Crantz): Production
systems, prospects, and challenges in the USA
Great Plains. Advances in Plants and
Agriculture  Research.  2(2), e00043.
https://doi.org/10.15406/apar.2015.02.00043

Ozer, H., Oral, E., Doger, U., 1999. Relationships
between yield and vyield components on
currently improved spring rapeseed cultivars.
Turkish Journal of Agriculture and Forestry.
23(6), 603-608.

Pandey, A. C., Sanjay, S., Yadav, R., 2010.
Application of ZnO nanoparticles in
influencing the growth rate of Cicer arietinum.
Journal of Experimental Nanoscience. 5(6),
488-497.
https://doi.org/10.1080/17458080.2010.52466
9

Robertson, M. J., Holland, J. F., 2004. Production
risk of canola in the semi-arid subtropics of
Australia. Australian Journal of Agricultural
Research. 55(5), 525-538.
https://doi.org/10.1071/AR03214

Sadeghipour, O., Aghaei, P., 2012. Response of
common bean (Phaseolus vulgaris L.) to
exogenous application of salicylic acid (SA)
under water stress conditions. Advances in
Environmental Biology. 6(3), 1160-1168.

Sajedi, N., Ardekani, A., 2008. Effect of different
levels of nitrogen, iron and zinc on
physiological indices and forage yield of maize
(Zea mays L.) in Markazi province. Iranian
Journal of Field Crops Research, 6(1), 99-110.
[In Persian].
https://doi.org/10.22067/gsc.v6i1.1180

Sakhavatifar, S., Rahimi Karizaki, A., Nakhzari
Moghadam, A., Mollashahi, M., 2018.
Investigating yield gaps in canola (Brassica
napus L.) in the eastern part of Golestan


https://doi.org/10.1016/S0378-4290(03)00144-6
https://doi.org/10.1016/S0378-4290(03)00144-6
https://doi.org/10.4025/actasciagron.v32i1.6273
https://doi.org/10.4025/actasciagron.v32i1.6273
https://doi.org/10.2298/HEL1358099M
https://doi.org/10.1016/j.colsurfb.2007.05.002
https://doi.org/10.3923/ajps.2008.717.723
https://doi.org/10.9734/AJEA/2015/12956
https://doi.org/10.15406/apar.2015.02.00043
https://doi.org/10.1080/17458080.2010.524669
https://doi.org/10.1080/17458080.2010.524669
https://doi.org/10.1071/AR03214
https://doi.org/10.22067/gsc.v6i1.1180

province, Iran (Case study: Kalaleh-Zavkouh
district). MSc dissertation, Faculty of
Agriculture, Gorgan University of Agricultural
Sciences and Natural Resources, Iran. [In
Persian].

Salahi Farahi, M., Faraji, A., 2010. Effect of
nitrogen foliar application and different levels
of irrigation on yield of canola in Gonabad,
Iran. Iranian Journal of Soil Research. 24(2),
127-134. [In Persian].
https://doi.org/10.22092/ijsr.2010.126615.

Salardini, A., 1995. Soil Fertility. University of
Tehran Press. 441p. [In Persian].

Singh, M., Patidor, M., Singh, B., 2001.
Response of Indian mustard cultivars to
different sowing time. Indian Journal of
Agronomy. 46(2), 292—-295.

Soleimanifard, A., Mojaddam, M., Lack, S.,
Alavifazel, M., 2022. Effect of Azotobacter and
nitrogen fertilizer levels on agro-physiological
traits and yield of safflower (Carthamus
tinctorius L.) genotypes under different
moisture  conditions. Journal of Crop
Ecophysiology. 15(4), 467-492. [In Persian
with English Summary].

Soorni, J., Kazemitabar, S. K., Kahrizi, D.,
Dehestani, A., Bagheri, N., 2021. Genetic
analysis of freezing tolerance in camelina
[Camelina sativa (L.) Crantz] by diallel cross
of winter and spring biotypes. Planta. 253(1),
1-11. https://doi.org/10.1007/s00425-020-
03547-7

Touhidi, M., Khosravifar, S., 2016. Improvement
of soybean (Glycine max L.) performance with
urea foliar application during growth stages.
Journal of Crop Ecophysiology. 9(4), 529-540.
[In Persian with English Summary].

Tousi Kehal, P., Esfahani, M., Rabiei, B., Rabiei,
M., 2013. Changes in growth and oil yield
indices of rapeseed (Brassica napus L., cv.
Hyola 401) in different concentrations and
times of application of supplementary nitrogen
fertilizer. Journal of Crop Production and
Processing. 2(4), 179-190. [In Persian with
English Summary].

Valadabadi, S. A., Yousefi, M., 2022. Effect of
zeolite and biofertilizers on the essential oil
yield and some physiological characteristics of
Satureja hortensis L. under water deficit stress.
Journal of Medicinal Plants and By-products.
[In Persian with English Summary].

Vollmann, J., Eynck, C., 2015. Camelina as a
sustainable oilseed crop: Contributions of plant

breeding and genetic engineering.
Biotechnology Journal. 10(4), 525-535.
https://doi.org/10.1002/biot.201400200

Wang, Q., Awasthi, M. K., Ren, X., Zhao, J., Li,
R., Wang, Z., Wang, M., Chen, H., Zhang, Z.,
2018. Combining biochar, zeolite, and wood
vinegar for composting of pig manure: The
effect on greenhouse gas emission and nitrogen
conservation. Waste Management. 74, 221-
230.
https://doi.org/10.1016/j.wasman.2018.01.003

Waraich, E. A., Ahmad, R., Ahmad, R., Ahmed,
ZE.E.S.HAN. Ahmad, Z., Barutcular, C.,
Sabagh, A., 2020. Comparative study of
growth, physiology, and vyield attributes of
Camelina sativa L. and Brassica napus L.
under different irrigation regimes. Pakistan
Journal of Botany. 52(5), 1537-1544.
https://doi.org/10.30848/PJB2020-5(38)

Witte, C.P., Tiller, S.A., Taylor, M.A., Davies, H.
V., 2002. Leaf urea metabolism in potato:
Urease activity profile and patterns of recovery
and distribution of 15N after foliar urea
application in wild-type and urease-antisense
transgenics. Plant Physiology. 128(3), 1129-
1136. https://doi.org/10.1104/pp.010766

Yazdani, F., Allahdadi, A., Akbari, Gh. M.,
Behbahani, M.R., 2007. Effects of super
absorbent polymer (Tarawat A 200) and levels
of drought stress on soybean yield. [Journal of
Agronomy and Horticulture]. 57(1), 167-174.
[In Persian with English Summary].

Zadehbagheri, M., Kamelmanesh, M. M.,
Javanmardi, S., Sharafzadeh, S., 2012. Effect of
drought stress on yield and yield components,
relative leaf water content, proline, and
potassium ion accumulation in different white
bean (Phaseolus wvulgaris L.) genotypes.
African Journal of Agricultural Research.
7(42), 5661-5670.
https://doi.org/10.5897/AJAR12.1352

Zarei, Sh., Hasibi, P., Kahrazi, D., Safi Aldini
Ardabili, S. M., 2020. Eco-physiological
investigation of the effect of planting time and
nitrogen on Camelina sativa in Ahvaz climatic
conditions and its biodiesel properties. MSc
dissertation, Faculty of Agriculture, Shahid
Chamran University of Ahvaz, Iran. [In
Persian].


https://doi.org/10.22092/ijsr.2010.126615.
https://doi.org/10.1007/s00425-020-03547-7
https://doi.org/10.1007/s00425-020-03547-7
https://doi.org/10.1002/biot.201400200
https://doi.org/10.1016/j.wasman.2018.01.003
https://doi.org/10.30848/PJB2020-5(38)
https://doi.org/10.1104/pp.010766
https://doi.org/10.5897/AJAR12.1352

