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Abstract
Introduction
Priming seed with nutrients may improve crop growth and yield. Nutrient seed priming is an
easy, efficient, potential technique adopted widely by farmers and researchers to improve
seedling growth, standing establishment and grain yield as well as quality of crop plants. The
present study aimed to investigate the efficacy of Zn-seed priming and P application on Zn and P
content in grains of a winter wheat under rain-fed condition.

Materials and Methods

The present study consisted of two main treatments: seed priming (Hydro priming and seed
priming with Zn) and P fertilizer level (0, 20, 40 and 60 kg P ha™). The experiment was a 2x4
factorial combination of priming and P fertilizer. Experiment carried out in a randomized
complete block design with three replications. Yield and yield components and nutrient (Zn and
P) concentration in seeds were evaluated in response to Zn-priming and P fertilizer. Field
experiment conducted under dryland farming during wheat growing season (2021-2022) in llam
province. Seeds were primed with water (hydro-priming) or 0.3% (W/V) ZnS0,.7H,0 solution
(Zn-seed priming) for 10 h. P fertilizer was applied to the soil before seed sowing. Control
treatment received no P application.
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Results and Discussion

Seed priming with ZnS04.7H,0 solution for 10 hours resulted in a significant increase in total
zinc content of primed seeds compared to non primed group. Priming seeds for 10 h significantly
increased (16-fold) primed Zn content in seeds as compared to hydro-primed seeds. Seeds
priming and P fertilizer had a significant effect on grain yield of the wheat cultivar (Rijaw) tested
in the present study. The number of spike plant™ was not significantly affected by Zn-priming
treatment. Priming seeds with Zn significantly enhanced thousand-grain weight. Seed number per
spike was also significantly affected by Zn priming treatment. Plant grown from Zn-primed seeds
exhibited higher number of seed per spike. Harvest index was significantly affected by Zn
priming. Zn-primed plants showed higher harvest index than control plants. Yield components
were also affected by dose of P fertilizer application. Grain weights, seed number per spike and
harvest index were increased due to applied P fertilizer. P application of 60 kg per ha was the
best in terms of enhanced seed weight, seed number per spike and harvest index. However, spike
number was not significantly affected by P application rate. Result of the present study showed a
significant interaction between Z priming and P application for seed number per spike, grain
yield as well as Zn and P content in seeds. Application of 60 kg P ha™ resulted in increase in seed
P content and grain yield. Application of P fertilizer, especially at the highest rate (60 kg ha™),
significantly reduced Zn concentration in grains. The maximum grain yield was achieved by
application of 60 kg P ha™ and Zn-seed priming. Plants grown from Zn-primed seeds had lower P
content in grain. Results showed that applied Zn via seed priming increased Zn content in grain.

Conclusion

Results of the present study showed that the benefit effects of priming with Zn depend on the P
application rate. P application at higher rate significantly reduced Zn content in grain and
increase P concentration in seeds. Zn priming has a promoted effect on elevation Zn content in
wheat cultivars. However, applied P, especially at the highest rate, decreased Zn concentration in
seeds.
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Table 1. Chemical and physical properties of the experimental filed soil

. . Organic Soil

t ei?lzlr o Zn K P Silt - Sand  Clay matter conductivity pH
mg kg-1 (%) dS/m

Clayloam 0.8 420 165 46 25 29 15 0.15 0.75 7.98

Table 2. Distribution of average monthly rainfall and minimum and maximum air relative humidity

during the wheat crop growing seasons

Averageminimum

Average maximum

Month Rainfall (mm) relativehumidity relative humidity
Dec 41.1 26 74

Jan 46.6 40 87

Feb 34 27 84

Mar 25.6 27 72

Apr 4.4 15 50

May 51.7 20 59

Jun - 13 30
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Figure 1. Effect of seed priming with Zn on the concentration of Zn in primed and control (hydro-
primed) wheat seeds
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Table 3. Summary of analysis of variance of the effect of seed priming with Zn (0.3%) on yield
component, grain yield, harvest index (HI), and Zn and P concentration in grain of winter wheat

under different dose of applied P

Mean Squares

Sources of variation ~ df spike  Seedno 999 Grain Zn

) grain . HI P content

no spike . yield content
weight

P application rate (P) 3 055"  19.96* 1.22™  0.34* 70.39* 126.1™ 276044**
Zn-seed priming ns * * * * ns ns
(Priming) 1 0.6 15.36 34.80 1.26* 112.75 66.6 52080
P x Priming 3 055"  21.59* 395" 049 191™ 250.8*  73867*
Error 14 0.26 2.97 5.93 0.10 14.49 62.01 21223
C.V. (%) 14.78 9.55 6.20 13.36 6.25 16.17 10.36

ns=Non significant; *=P<
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Table 4. The response of wheat grain yield and yield components under different phosphorus
fertilizer levels in pre-treated and non-pre-treated seeds with zinc

Seeds P application dose Seednoperspike 1000-seed Grainyield HI
pretreatment per ha Persp weight (ton/ha) (%)
. Control 15.8¢c 38.1b 2.1c 57.4c
) g 20kg 15.9¢ 2.1¢c 58.4bc
o
25 40kg 16.5¢c 2.1bc 62.8ab
60kg 18.1bc 2.3bc 64.5a
g Control desl 40.6a 2.1bc
£ 20kg 16.2¢ 2.6b
oy 40kg 23.1a 3.3a
N 60kg 20.5ab 2.4bc
LSD (0.5%) 3.01 0.43 0.56 4.7

Means, in column, with similar letters are not significantly different at p < 0.05

Table 5. Phosphorus and zinc content of wheat grain and yield of zinc and phosphorus under
different phosphorus fertilizer levels in pre-treated seeds and no pre-treatment with zinc

Seeds P application dose Zn ;?Qitﬁgt n P CZ?;?:t n Zn yield P yield
retreatment er ha /ha (kg/ha)
P P (mgperkg) (g per kg) (@/ha)
Control 45.0bc 1.1e 105.9abc 1.07e
I ©
19% 2 20kg 49.8ab 1.14de 99.5bc 1.14ed
Is 40kg 55.96ab 1.57abc 114.5abc 1.57abc
60kg 50.5ab 1.63ab 119.6ab 1.66ab
o Control 60.6ab 1.38bcd 128.8a 1.33cd
! E 20kg 46.4hc 1.33cd 120.8ab 1.36¢d
N .= 40kg 36.1c 1.36¢d 120.4ab 1.38bcd
= 60kg 35.6¢ 1.72a 87.6¢ 1.72a
LSD (0.5%) 11.4 0.25 27.8 0.25

Means, in column, with similar letters are not significantly different at p < 0.05
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