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Extended abstract

Introduction

Arid and semi-arid regions of the world are primarily characterized by water scarcity, which limits
agriculture mainly to irrigated land. Presently and in the future, irrigated farming systems will have to
operate under conditions of water scarcity, which significantly impacts food production and threatens
global food security. Deficit irrigation is an important strategy involving the application of limited
irrigation during drought-sensitive phenological stages of a crop. Water restriction is targeted at
drought-tolerant growth stages, particularly the vegetative stages and late stages of ripening. The
response of plants to deficit irrigation-induced water stress varies with growth stages and stress
intensity. Deficit irrigation can maximize crop water productivity without significant yield loss, and
various deficit irrigation strategies have been developed to improve crop performance under water
deficit conditions. However, it is crucial to develop crop management strategies aimed at enhancing crop
sustainability in stressful environmental conditions. Therefore, our study aimed to investigate the
influence of different irrigation regimes at various growth stages on the morphological characteristics,
and oil and grain yield of oilseed flax genotypes.

Materials and methods

This experiment was carried out during the 2022-2023 growing season, using a split-plot arrangement
in a randomized complete block design with three replications. The study site was located at the research
farm of Shahid Chamran University of Ahvaz, Iran. The main plots consisted of four irrigation regimes:
control (irrigation at 80%, 80%, 80%, and 80% of field capacity), mild water deficit (irrigation at 60%,
70%, 70%, and 60% of field capacity), moderate water deficit (irrigation at 60%, 60%, 60%, and 60% of
field capacity) and severe water deficit (irrigation at 40%, 50%, 50%, and 40% of field capacity). The
sub-plots consisted of four oilseed flax genotypes: Isfahan, Kerman, Indian and Hungarian. Deficit
irrigation treatments were applied at stem elongation, branching, flowering, and seed-filling stages. The
control treatment was watered with sufficient water (80% field capacity) until the end of the experiment.

Results and discussion
There were significant differences among genotypes and irrigation regimes in most traits. Deficit
irrigation depend on plant growth stage and stress severity led to a significant reduction in the number
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of capsule per plant, the number of grain per capsule, grain number per plant, grain weight per plant,
1000-grain weight, plant height, branch number, biomass yield, harvest index, and grain and oil yield.
The grain yield of all genotypes significantly decreased under mild, moderate and severe water-deficit
stresses by 34%, 39% and 49%, respectively, compared to the control. Similarly, the oil yield reduced by
35%, 40%, and 52%, respectively, compared to the control. There was genetic variation in grain yield
between genotypes in response to water deficit. Grain yield was significantly reduced for all genotypes
in response to severe water-deficit stress, with larger reductions in Indian and Hungarian genotypes (56
and 62%, respectively) than Isfahan and Kerman genotypes (with 46 and 32%, respectively). The Isfahan
and Kerman genotypes with higher grain yield exhibited a higher oil yield.

Conclusion

Different irrigation regimes applied at various growth stages had different effects on the morphological
traits and yield of oil seed flax genotypes. The developmental stage and severity of water deficiency
played an important role in the genotype responses to deficit irrigation management. The moderate
deficit regime led to a 37% and 29% decrease in grain yield of Isfahan and Kerman genotypes,
respectively, while saving about 35% of available water. Therefore, this deficit irrigation regime is
recommended as a suitable strategy to improve water productivity. Moreover, Isfahan and Kerman
genotypes are recommended for cultivation in semi-arid regions due to their greater stability in grain
yield under deficit irrigation conditions.
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Table 3. Effect of deficit irrigation on morphoological and yield traits of oilseed flax

& olow
g9 30 Jous Slux =P Lo g5l Slgime S
Lo Capsule number Branch Plant o095 OE9)
Treatments per plant number height Qil content  Qil yield
6)‘-9.."&’ RN - - cm % Kg.ha'
Deficit irrigation management
el 2052 3.10¢ 8452 30.82 5172
Control
ke Sobel T 133" 2.64° 826®  299° 332"
Mild deficit irrigation
Lo SolileT 131 ™ 2.85® 8L5%  302° 308
Moderate deficit irrigation
aatLld 114°¢ 2.41° 773" 286" 244¢
Severe deficit irrigation
Genotypes oy
Indian Sd 1482 291® 65.9 ¢ 29.0b ¢ 3150
Hungarian Sl 137° 3.19@ 90¢ 28.7°¢ 320°
Isfahan Olgao! 1532 2.67° 84.7° 3162 4114
Kerman Oy 146 ® 2.24°¢ 85.4 P 303%® 355b

5l ls e B 0o )0 O Jleizl mhaws 10 (Sl fyae3T 5l eolatnl b ciulej] 551 10 5 (gm0 40 o Hb (gl S i g > 6l la Sl #
Means followed by the same letters for each trait in each column and each experimental factor using Dunkan test at 5%

probability level did not differ significantly.
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Table 4. Correlation coefficient between morphoological traits and yield of oilseed flax genotypes

under deficit irrigation
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Traits 1 3 5 6
1 ails 8 Slos 1
Grain yield
2 &g 30 JomaS Slows 0.96"
Capsule number per plant
3 Jyd 2 a3 dlaai g g7 g go 1
Grain number per capsul
4 4.’1’9.! )é 1o dloxy 0 96** O 84** 0.90** 1
Grain number per plant ' '
5 Se &l ggg™ 096™ 089" 097 1
Grain weight per plant
5 1000 grain weig:t“ J® 0 g6 095" 006" 017 027 1
" Branch numﬁf Slbshw 038" 0.47™ 0.54™ 0.46™ 041  0.14™
8 plant height g gyl g g0ns 0.17™ 0.20™ 0.28™ 0.32 0.53™
9 Biological y‘l’:l‘(;”“) S&des g 038" 052" 0.51% 0.50™  0.04™
10 dex‘“"‘“ﬁ e 096 096 0817 092" 095" 029"
11 il content OfayglExe g a3 g 3gns 0.38" 0.38 0.38 0.37"
12 il vield of9yo 8 dee g og  gog 0.94™ 0.94™ 029  0.30™
Table 4. Continued ald].f Jaus
Trait olio 7 9 10 11 12
raits
7 < )5 as Lo slowy 1
Branch number
8 “pedyl gaom
Plant height
9 GOyW} é)SJ.c.c O 50** 0.61** 1
Biological yield '
0 ind‘;""ﬁ el o7 0.18" 0.29"s 1
11 il content eyl g 3m 021" 002 048" 1
12 Oil yield €959 0.35" 0.30" 0.48™ 0.96™ 0.56™ 11
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ns: not significant; *and ** significant at 5% and 1% probability levels, respectively
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