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Fig. 2. Regression variations in interaction of water deficit stress and salicylic acid on emergence uniformity
(a) and time to 90% emergence (b) (points are observed data and lines are prediced values)
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Table 3. Parameter estimates of the interaction of water deficit stress and salicylic acid on wheat emergence
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Sl sl CIRNUCL B ISCA RN
Céo (Yoo ko) &b Estimated parameters
Traits Salicylic Funaction 2
(mMacid a b X0 OT Yo R?> RMSE
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Gs) 537.4+68.9
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ay
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Goy) deyo e e _ "
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emegence (day) 2 f=ypta*x+b*x 2 } 0.001+7.54  15.00£0.20 0.99 0.06
0.20+0.008
0 f=yotb*x - 0.01140.001 -0.02+7 097 0.05
31}
(+,5) w3, 1 f=yotb*x - 0.010+£0.001  0.30+0.06 0.98 0.04
Dry weight (¢) 2 f=yotb*x - 0.018+0.0008  0.11+0.05 0.99 0.03
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Fig. 3. Regression variations in the effect of water deficit stress (a) and salicylic acid (b) on height of wheat
over differents times (points are observation data and lines are prediced values)
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Table 4. Estimated regression parameters of the effects of water deficit stress on growth height and heading

of wheat.
&lpS G ol (pe3S sl 2l )y
o (o5 b o) &b Estimated parameters
traits Water deficit Funaction a b Xo R> RMSR
(FO)
gy glis)| 85 f=a/(1+exp(-(x-X0)/b))  53.33+1.73 8.30+0.92 32.49+1.10 0.98 2.6l
(osilo) 65 f=a/(1+exp(-(x-X)/b))  52.13+2.16 8.21+1.14 33.45+1.38 0.97 3.20
}E{“g‘gt 45 f=a/(1+exp(-(x-x)/b))  46.41£1.66 7.30+1.02 31.50+1.20 0.97 2.89
(cm) 25 f=a/(1+exp(-(x-x0)/b))  37.77£1.32 6.45+0.94 32.61+1.12 097 242
85 f=a/(1+exp(-(x-x)/b))  100.91£7.42 4.81+0.94 69.67+1.42 098 6.39
(‘/»wfdiw 65 = a/(1+exp(-(x-X0)/b))  96.69+10.05 4.27+1.46 66.43£1.95 096 9.77
He(*f,‘/iol)ng 45 f= a/(1+exp(-(x-xo)/b))  99.68+10.63 5.06£1.49 68.15£2.13 0.97 9.18
25 f=a/(1+exp(-(x-X)/b))  90.98+2.44 4.50+.35 72.35+0.48 0.99 2.04

Dy o 8l doy B0 4 aS (6 X e =X) Slpasd cud =D oad (6 1Fojlusl lis lade oy yudes =2

a= maximum measured traits, b= slop, x,= The x value reaches 50% of value the of a

paiS gevali g aig el 5 Selewdls sl (Lol Sl G55 00l (e glo el )y B Jgaz

Table 5. Estimated regression parameters of effect salicylic acid on plant height and heading of wheat

Solewcdl ol 0l Cpmesd sl il b
Cho (Vo o) &b Estimated parameters
tralts Salicylic acid Funaction a b X R’ RMSR
@mM)
sy plis 0 f= a/(1+exp(-(x-xo)/b)) 40.29+1.316 8.37+0.88 30.15+1.02 0.98 1.87
(e (sl 1 f=a/(1+exp(-(x-xo)/b)) 47.39+1.75 6.97+1.02 32.24+1.21 097 3.07
Plant height
(cm) 2 f=a/(1+exp(-(x-xo)/b)) 54.1842.24 7.60+1.10 34.27+1.33 097 3.46
0 f=a/(1+exp(-(x-x)/b)) 91.95+14.29 5.44+2.23 68.88+3.20 0.94 11.56
(/) spoakos
Heading 1 f= a/(1+exp(-(x-xo)/b)) 100.64+3.40 4.77+0.42 70.28+0.64 0.99 2.90
(%)
2 f=a/(1+exp(-(x-x¢)/b)) 100.14+7.04 4.70+0.91 68.70+1.36 0.98 6.25

ey o 8l doyd B0 4 aS (6 X e =X) Slpid cud =D sad (6 1Fojluil lis lake oy ydos =2

a= maximum measured traits, b= slop, x,= The x value reaches 50% of value the of a
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Effect of Seed Priming by Salicylic Acid on Emergence Indices and Grain
Weight of Wheat (Triticum aestivum Parsi var.) under Water Deficit Stress

Asgar Ganje', Ali Ebadie’, Ghasem Parmoon™’, Soodabeh Jahanbaksh’

Extended Abstract

Introduction: Water deficit stress is one of the important factors affecting seed germination. This stress
decrease germination rate and affects germination percentage under high levels as well. Seed priming
improves germination by changing metabolic activities before radicle emergence. This investigation was
conducted to evaluate the effect of seed priming by salicylic acid on the emergence index and grain weight of
spring wheat under water deficit stress.

Material and Method: These experiments were conducted as factorial based on the completely
randomized design with three replicates in the greenhouse of the Faculty of the Agriculture Sciences
University of Mohaghegh Ardabili. Experiment treatments included different salicylic acid concentrations (0,
1, 2 mM) and water deficit stresses (25%, 45%, 65% and 85% Field capacity).

Result: According to results, emergence index (emergence percentage and emergence rate, uniformity
emergence, and times to 10, 50, and 90% emergence) was influenced at 1% by water deficit stress. The effect
of salicylic acid was significant on the emergence index. The interactions of water deficit stress and salicylic
acid were effective at 1% on emergence uniformity and time to 90% emergence. Changes in plant height and
heading rate were lower under water deficit stress. Also, both slope (b) and maximum content (a) decreased
by water stress (22% and 7%). Priming by salicylic acid at 2 mM had the highest effect on both traits and
resulted in a decrease in their slopes (17% and 13%) and an increase in their maximum content (34 and 10%).
Plant dry weight was influenced by the interactions of water deficit stress and salicylic acid at 5% level. The
plant's final height and grain weight was influenced by water deficit stress and salicylic acid. The highest
grain weight was obtained at 80% and 60% field capacity with means of 0.79 and 0.75 g, which had no
significant differences with eachother. The heights grain weight (0.72 g) was obtained by application of 2
mM salicylic acid which led to an increase of 250% compared to control.

Conclusions: Overall, we showed that water deficit stress resulted in decreased emergence rate and
emergence percentage of wheat and finally declined plant growth and grain weight. Application of salicylic
acid in seed priming resulted in improvement in the emergence index, growth, and grain weight of wheat.
Also, the highest grain weight was observed at 2 mM concentration and it can be considered as the enhancing
treatment.

Keyword: Drought stress, Emergency rate, Regression model, PGRs, Wheat
Highlights:

1- Response of plant growth stage to stress was quantified using nonlinear regression.
2- Relationship between emergence and grain weight was investigated under stress and priming by
salicylic acid.
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