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Extended abstract

Introduction

Wheat is the third most widely cultivated cereal crop in the world after maize and rice. It is considered
a major source of nutrition for the ever-increasing global population as a staple food (Faisal et al., 2023),
with an annual global production of 776.7 million tons in 2020/2021. Many strategies have been
developed to produce plants capable of withstanding various stresses. Among these approaches, seed
priming has been developed as an effective method for enhancing drought tolerance in plants. Selecting
an appropriate priming method based on environmental and soil limitations is essential for stress
mitigation. Seed priming stimulates physiological processes by soaking seeds in natural or synthetic
solutions. This technique is classified into conventional methods (such as hydropriming, osmopriming,
and priming with plant growth regulators) and advanced methods such as nano-priming. Based on the
above considerations, drought stress represents one of the most significant challenges facing
agricultural production, particularly in rainfed cropping systems. Therefore, alongside the development
of drought-resistant cultivars, effective agronomic approaches such as seed priming are increasingly
required to mitigate drought stress. The objective of this study was to evaluate the effects of seed priming
on physiological traits and grain yield of wheat under rainfed conditions.

Materials and methods

This study aimed to evaluate the effects of seed priming on yield and yield components of wheat cultivars
under rainfed conditions during the 2020—2021 growing season. The experiment was conducted as a
factorial arrangement in a randomized complete block design with three replications at the Qamloo
Research Station, Agricultural and Natural Resources Research Center of Kurdistan. Various seed
priming treatments, including hydropriming, potassium dihydrogen phosphate, zinc sulfate, potassium
nitrate, as well as an unprimed control, were applied to four rainfed wheat cultivars (Azar2, Rasad,
Ohadi, and Homa). The priming solutions consisted of 20 mM zinc sulfate, 50 mM potassium
dihydrogen phosphate, and 1.5% potassium nitrate prepared with distilled water. Then, each solution
was added at a volume five times greater than the seed weight. The seeds were treated in aerated
containers using an air pump at 20°C for 12 hours. After the specified duration, the seeds were rinsed
three to five times with distilled water and then dried on labeled paper at 20 °C for 48 h. The dried seeds
were then packaged and transported to the Qamloo station for planting. Data analysis was performed
using SAS 9.1 software. Mean comparisons were performed using Duncan’s multiple range test at the
5% probability level.
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Results and discussion

The results indicated that seed priming had positive effects on grain yield, germination vigor, and
seedling establishment. In this study, potassium nitrate was the most effective priming treatment,
resulting in a 45% increase in grain yield compared with the control. This increase in grain yield was
attributed to positive effects on several traits, including thousand-grain weight, biological yield, plant
height, number of seminal roots, and number of grains per spike. The wheat cultivars exhibited
differential responses to priming treatments, with Azar2 producing the highest grain yield (1,293.9 kg
ha1). Additionally, mean comparisons for root length indicated the superiority of Azar2 over the other
cultivars. According to the results, potassium nitrate priming of the Azar2 cultivar resulted in a 36%
increase in average grain yield compared with unprimed cultivars. Overall, the superiority of seed
priming can be attributed to faster germination and improved seedling establishment of wheat seedlings
under rainfed conditions.

Conclusion

Based on the results of this study, seed priming, in addition to improving seed vigor and seedling
establishment, can enhance wheat grain yield and its components under rainfed conditions in cold
regions similar to the study area. In this study, potassium nitrate and potassium dihydrogen phosphate
priming treatments had positive effects on most measured traits and contributed to increased wheat grain
yield. Seed priming with potassium nitrate accelerated seedling emergence, leading to uniform seedling
growth and improved grain yield. This advantage becomes particularly important under rainfed
conditions, where seedling emergence depends directly on environmental factors such as effective
rainfall; otherwise, seedling loss and yield reduction may occur.
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Table 1. Long-term average meteorological statistics of Qamlo research station

los Gllao los bwsgia Lo (il (gmmd lbaiy uSilae (ol Cargby (uileo
SW)b  Absolute temperature Average temperature Main Mean relative Mean relative
Rainfall Min Max Min Max temperature freezing humidity
48.86 -8.4 20.6 -0.05 13.2 6.2 117.8 48.86
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Table 2. Physical and chemical properties of the experimental field soil

Soil Text S cdl by  yowud Js w;l QT RSN T VOW) R WL 1N | JLOP) RV WO QWP RS Aigod (G0l
Cilt Sand Clay K P N Total 0.C pH EC SP Sampling depth
% ppm % ds mol* % cm
46 36 18 180 10 0.06 0.74 7.1 0.8 37.8 0-30
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Table 3. Characteristics of the varieties examined in this experiment
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Table 4: Analysis of variance for the agronomic traits and grain yield influenced by seed osmopriming in wheat cultivars

under rainfed conditions in Kurdistan

Mean square Ol po (525ko
W b S Sins o5l
T 3 Skos | 2dsb Jeb o0
S.0.V Coadbylagsy Sigdew  Ag el o2 JSSlay Sy
<Ll 1000 grain s 0 ,5dos Biologic Height Length of Peduncle Leafdry
df weight Grain yield yield plant the flag leaf  length mater
Rep.
P S5 2 43.40 16874 18395.6 7.99 7.08 162.16 0.021
Varity (V) - . .
o5 3 63.31 99027 13387" 27.86"™ 16.89 36.82™  0.029"™
Priming (P) * Kk Kk * **k * *k
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Table S. A comparison of the means of the studied traits under the effects of different priming treatments
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Means with the same letters are not statistically different based on Duncan'’s test at the 5% level.
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Fig. 3. Means comparison of the Flag Leaf Length
in Wheat Cultivars
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Fig. 4. Means comparison of the number of seeds
roots in wheat cultivars
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Table 6. Analysis of variance for agronomic traits and grain yield affected by seed osmopriming in wheat cultivars

under rainfed conditions in Kurdistan
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Table 7. A comparison of the means of the studied traits under the effects of different priming treatments
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Means with the same letters are not statistically different based on Duncan's test at the 5% level.
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Table 3. Simple correlation of growth traits, yield, and yield components of wheat varieties under the effect of seed

priming treatment
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(Xl 4.’93 8Lﬂ.’)| 1
Plant height
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Biologic yield
(xs) “bos® 048 -0250" 0174 1
Vigour
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Peduncle length
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12
Grain yield

*, and **: significant at 5% and 1%, respectively.
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