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Extended abstract

Introduction

Approximately 40% of agricultural land is located in dryland regions, and dryland agriculture plays a
key role in providing food worldwide. Enhancing the productivity of dryland agricultural systems is a
significant challenge for ensuring food security, particularly in light of reduced rainfall attributed to
climate change. Given the rising population and the limitations on expanding arable land, the main way
to increase crop productivity is through effective management techniques. Among various strategies to
improve plant yield is seed priming, which is a cost-effective, efficient, and practical method that carries
minimal risk. Vitaspirin is utilized as a therapeutic agent to alleviate stress in livestock and poultry. This
study aimed to explore the impact of seed priming with Vitaspirin and other substances on various
aspects of dryland wheat.

Materials and methods

The study was conducted utilizing a randomized complete block design in three cropping seasons: 2017-
18, 2018-19, and 2019-20. Wheat seeds were primed in solutions of urea (2%), zinc sulfate (0.6 %),
potassium chloride (1%), calcium chloride (1.4 %), vitaspirin (0.1 %) and cytokinin (0.005 %). Seeds
soaked in water (hydropriming) and unprimed seed were used as controls. During the seed priming
process, 4.5 kg of Azar 2 seeds were aerated for 10 h at 16-18 °C using 22.5 liters of each solution (ratio
1:5). The seeds underwent dried in air prior to their planting in the field.

Results and discussion

In this experiment, seed priming with calcium chloride and urea resulted in the highest grain yield
during the 2018—2019 cropping season. Seed priming with calcium chloride during the 2018—2019
cropping season had the maximum chlorophyll and proline concentration in the leaves. Also, the
concentration of carbohydrates in leaves was significantly increased by hydropriming, seed priming with
Vitaspirin, urea, and calcium chloride. In this study, plant height and stem internodes (extrusion length,
peduncle length, penultimate length) were simultaneously increased by seed priming with Vitaspirin,
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urea, calcium chloride, and hydropriming. Seed priming with calcium chloride and urea in the 2018—-
2019 cropping season significantly boosted LAImax and CGRmax and decreased the time needed to reach
LAImax and CGRmax. In the 2018—2019 cropping season, seed priming with zinc sulfate had the maximum
dry matter and RUE. Seed priming with zinc sulfate during the 2018-2019 cropping season emerged as
one of the most effective treatments for enhancing grain yield in this study. Seed priming with urea in
the 2018-2019 cropping season came in second place in terms of RUE and grain yield. Results showed
that urea priming emerged as a superior treatment, enhancing not only grain yield but also yielding a
more favorable benefit-to-cost ratio. The easy accessibility and relatively non-toxic nature of urea make
it a promising treatment for on-farm adaptation, offering a practical option for farmers.

Conclusion

Primed seeds emerge more quickly and become established in the field. As a result of the 2019—2020
crop season's lower rainfall, seedlings derived from primed seeds experienced subject to reduced
available moisture earlier than seedlings derived from non-primed seeds. This led to the death of the
seedling, a reduction in the number of tillers and spikes, and finally a drop in grain yield. This showed
how important the initial growing conditions were for the effectiveness of priming treatments. In
general, in the 2018-2019 cropping season, when the amount of rainfall was higher compared to the
other two cropping seasons, the effect of seed priming on improving grain yield was also higher. It can
be argued that, under rainfed conditions, seed priming enhances grain yield primarily during growing
seasons with higher rainfall. Consequently, the effectiveness of seed priming in boosting grain yield
diminishes as rainfall decreases, a finding that warrants further and more rigorous investigation.
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Table 1. Physical and chemical properties of the soil at the test site at a 0-30 cm depth.
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Table 3. Combined analysis of variance of effect seed priming treatment on measured traits of dry land wheat in a
randomized complete block design in 2017-2018, 2018-2019, and 2019-2020 cropping seasons.

Mean Squares Ol po (il

e Sl Shmly Sl Xod mily il
» Jlw Block Seed Year*Seed s Ol
Traits ol Year (year) priming priming Error  CV (%)
df &ol3T a0 2 6 7 14 42 -
Biological yleld 816710.76™ 1846.87 68695.03"  16861.55"  790.12  3.40
S5l 3 S as | | | | | '
Grain yield - s -
Qls 5 S 133935.84 133.11 4697.78 2890.60 10546  3.86
Chlorophyl 0.67 0.08 0.25" 0.06™ 0.01 4.01
Jedgsls ' ' ' ' ' '
Soluble protein 28.38" 4.49 0.23™ 0.09™ 0.27 6.35
Jolre sy | | | | | '
Soluble proline 1.437" 0.020 0.031™ 0.013" 0.003  5.807
Joko rdgy ' ' ' ' ' '
Soluble cartohydrates 331.59™ 17.09 11.45" 4.07™ 5.55 4.16
Jolmo LSl juung: S ' ' ' ' ' '
Plant height - - s
o5 £l | 601.00 3.49 10.15 1.40 2.94 2.17
Extrusion length 9.72" 0.61 3.79™ 0.53™ 0.55 4.02
Oilpstgsb - - - - -
Peduncle length 57.30" 1.77 5.17" 0.89™ 0.73 2.35
il Jsb 70 | | | | '
Penultimate length 2.86™ 0.57 4.82" 0.44™ 0.51 3.88
Gy Job ' - - - -
Maximum leaf area index - R -
s 5 1 edans L 2.98 0.09 0.80 0.20 0.07 6.75
Day of maximum leaf area index £ 26 197 37.48" 10.35™ 0.87 0.45
iy S s 5L 35, | | | | | '
Maximum crop growth rate 54.38™ 4.93 19.86™ 4.23" 2.03 8.80
Kot Jpamo iy a8 yus | ' ' | | '
Day of maximum crop growth rate 1397.09™ 7.90 60.93" 16.11™ 5.74 1.19
Wiy Jgpazmo aly Cas v 39 ' ' ' ' ' '
Radiation use efficiency " - -
2.47 0.02 0.21 0.05 0.01 8.72

2 Spane 28
A s e B pus g duo 0 iy oy S Jlads | s (o s cire WS Baimolis (s 5 4 ™ T 5T

** * and ", indicate a significant difference at 1%, 5% probability level and no significant difference, respectively.
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Fig. 2. Effect of seed priming with different compounds on grain yield (A), biological yield (B), chlorophyll
concentration (C), and proline concentration (D) of dryland wheat (Azar 2 cultivar). Columns with the same
letter have no significant difference by LSD method and at the 5% probability level; vertical bars represent the
standard error of the mean (n = 3).
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Table 4. Effect of year and seed priming treatment with different compounds on measured traits in dryland wheat (Azar
2 cultivar) in the 2017-2018, 2018-2019, and 2019-2020 cropping seasons

Jobme oiian Jobne Olyadg: S Jsb Jsb Jsb
Sy Sy oS Wy pilymST JShy camilly
Soluble Soluble Plant Extrusion Peduncle Penultimate
proteinin leaf carbohydratein leaf  height length length length
----------------- mg gt FW =--e-mmmeeeeeee cm
Year Jl
2017-2018 \was-ay 8.14% 56.05° 77.10°  18.10°  35.92° 18.38%
2018-2019 1Yav-aa 7.32° 53.09¢ 84.38? 19.142 38.09? 18.942
2019-2020 1¥aA-44 9.472 60.48° 7479°  17.99°  35.10° 18.31°
Seed priming N el
Control bl 8.022 54.34° 76.981 17.05°¢ 35.48% 17.09¢
Urea o9l 8.417 57.48% 79.07%  18.29%® 36.952 18.58%
CaCl; oS’ 2 L5 8.217 56.622 79.36%® 18.96? 36.832 19.21°
KCI el w18 8.417 56.17% 78.59%¢ 18.14° 35.66° 18.18°
Water <l 8.26% 57.882 78.98%  18.85® 37.00% 19.182
Zn SO, &9y SWgw 8.532 55.99% 79.76%  18.74%  36.44® 19.022
Vitaspirin oyl g 8.232 57.492 79.912 19.022 37.252 19.00?
Cytokinin (oS gl 8.417 56.36%® 77.40% 18.21° 35.36° 18.09°

Al 2oy iy Jleil mlans 0 g LSD g 4y jlo e Bl a8l LSS 8,5 b (gt S5 50 09,5 G (9,0 polie
Values within a group in a column bearing followed by the same letter are not significantly different by LSD’s test and at the

5% probability level.
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Fig. 4. Effect of seed priming treatments with different compound on radiation use efficiency (RUE) of dryland
wheat (Azar 2 cultivar). Columns with the same letter have no significant difference by LSD method and at the
5% probability level; vertical bars represent the standard error of the mean (n = 3).
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Table 5. Correlation coefficients between studied traits and grain yield

Grain yield  4ils o Slos

yrag_ay YFav-aA IFAA-24
Traits olio 2017-2018 2018-2019 2019-2020
chlorophyll concentration in leaf Sy 30 Jubg, 5 cdale 0.508" 0.827™ -0.050"
Soluble protein in leaf Sy 90 Jokmo (piioy 0.006" -0.022 -0.221"
Soluble proline in leaf Sy 30 koo (salg 0.454" 0.448" -0.264"
Soluble carbohydrates in leaf Sy 30 Jolxo sl joungs ) 0.402" 0.293" -0.440"
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Table 6. Effect of seed priming treatment with different compound on net income and benefit-cost ratio in
dryland wheat (mean of 2017-2018, 2018-2019, and 2019-2020 cropping seasons).

Seed priming sl Jrae ASEal Al slp i 4 g Cupmd
treatments % mlx Total expenditure  Gross income Net income Benefit- cost ratio
---------- (US$ hal) liSa ;5 1S, yol ;Yo mommmemene
Control aall 270 528 258 1.96
Urea 3171 283 635 352 2.24
CaCl, prdS” 2 515 320 655 335 2.05
KClI ey 2,18 291 545 254 1.87
Water ol 280 618 338 2.21
Zn SOy 89y g 286 554 268 2.07
Vitaspirin O il g 287 596 309 2.08
Cytokinin (oS g 289 521 232 1.80
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