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Abstract

In order to evaluate the effect of temperature, drought and priming on the percentage and rate germination of corn seeds, a
factorial experiment based on a completely randomized design with four replicates was conducted. Treatments included
eight temperature (5, 10, 15, 20, 25, 30, 35, 40 and 45 °C), four drought potential (0, -0.4, -0.8 and -1.2 MPa), and five
priming (control, hydroprimin, GA priming, ABA priming and, SA ptiming). Both percentage and rate of germination were
inhibited at osmotic potentials <-0.8 MPa PEG. At 35 °C temperature, germination percentage of unprimed seeds was
reduced from 94 to 36% in —1.2 MPa. Under these conditions, gibberellic acid treatment improved seed germination. The
effect of temperature on germination can be defined in terms of cardinal temperatures. We compared three non-linear
regression models (Dent-like, segmented and beta). The outcome revealed that the Dent-like function was suitable for use
in describing seed germination response to temperature. The base, optimum 1, optimum 2 and ceiling temperature were
estimated to be 9.51, 24.12, 35 and 44.62 °C, respectively. The response of germination rate to both temperature and water
potential can be described as a non-linear function of the hydrothermal model. According to the results of this study,
hydropriming, gibberellic acid, and salicylic acid increased the mean deviation of the base temperature compared to non-
priming treatment, increasing the standard deviation of the base temperature indicates the ability of seed germination in
different osmotic potentials.

Keywords: Priming, drought stress, Germination, Cardinal temperatures, Hydrotermal time models.
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Table 1- Dent-like, segmented and Beta models that were fitted to germination rate versus the range of
temperatures (T). Ty is the base temperature, T, is the optimum temperature, Tos is the lower
optimum temperature, To, denotes the upper optimum temperature, T denotes the maximum temperature
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Table 2- Analysis of variance (ANOVA) for germination percentage and germination rate under difference
levels of temperature, drought and priming of corn seed
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S.0.V DF Germination percentage Germination rate
Les
7 104286* 1164.93*
Temperature (T)
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CV (%)
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Figure 1- Germination percentage of corn seeds at temperature levels (10, 15, 20, 25, 30 and °C) and different

levels of drought and priming in laboratory conditions.
The average of at least one common letter based on the Duncan test is not significant a

t 5% probability level.

Hp: Hydropriming, ABA: Abscisic Acid, GA: Gibberellic Acid, SA: Salicylic acid
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Figure 2- Germination rate of corn seeds at temperature levels (10, 15, 20, 25, 30 and °C) and different levels
of drought and priming in laboratory conditions.

The average of at least one common letter based on the Duncan test is not significant at 5% probability level.
Hp: Hydropriming, ABA: Abscisic Acid, GA: Gibberellic Acid, SA: Salicylic acid
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Table 3- Estimated parameters using the best nonlinear regression model for 50% germination of corn seeds
under different priming treatments and drought stress conditions (0.0,-0.4,-0.8 and -1.2 MPa)

= c —~ —~ —~ —~ —
= 2 ] ) O O O O w
24, £ g3 T T
S £ = e .-° F e e o
Control Dent-like model
Lt Wil 1 e 9.04 - 44.44 26.16 35 0.99 0.15
Hydropriming Segmented model
_ ESR P o 5 5> Jte 8.15 32.61 44.86 - - 0.99 0.17
;i Abscisic Acid Segmented model
Z{ sl T 6 5 55 de 7.69 33.65 44.99 - - 0.98 0.25
e Gibberellic Acid Dent-like model
oS s e — 5165 Je 6.43 - 45 31.32 3777 0.99 018
Salicylic acid Dent-like model
el S il 515 Jke 8.75 44.81 31.25 33.19 33.79 0.99 0.18
Control Segmented model
el 6 5 55 de 8.54 33.08 43.99 - - 0.98 0.21
Hydropriming Segmented model
- EANR o 5 55 e 7.69 33.65 44.99 - - 0.98 0.25
s Abscisic Acid Dent-like model
S ol e il 515 Jke 6.43 - 45 31.32 37.77 0.99 0.18
< Gibberellic Acid Dent-like model
sl S il 515 Jke 8.75 44.81 31.25 33.19 33.79 0.99 0.18
Salicylic acid Dent-like model
S Al s e 8.44 - 4499 3039 3467 0.99 012
Control Dent-like model
R Ll ol Jie 11.94 - 42.62 27.45 35.03 0.98 0.17
Hydropriming Segmented model
_ Sl grn o 5 55 e 9.99 33.37 44.07 - - 0.98 0.12
©
§ Abscisic Acid Dent-like model
= sl e Ll 5l Jie 12.97 - 42.97 26.88 35.02 0.96 0.19
< Gibberellic Acid Beta model
el & Joe 10.13 35.03 45 - - 0.97 0.17
Salicylic acid Segmented model
el S 1 S5 35 Jte 12.87 32.09 44.34 - - 0.77 0.38
Control Segmented model
Sl o 5 55 e 16.98 35.03 445 - - 0.78 0.19
Hydropriming Segmented model
- LR 5 s s 163 2804 4444 - - 0.94 0.06
s Abscisic Acid Dent-like model
< el ST - 5165 Jo 14.98 4362 3202 355 0.95 01
i Gibberellic Acid  Dent-like model
o S L5l 1 Joe 17.74 - 44.79 27 35.47 0.98 0.05
Salicylic acid Dent-like model
el S Ll Bl Joe 14.93 - 44.48 30.14 33.32 0.9 0.12

ot Sl o 5 S0be o 5 e o (31,5 Bl s 53) i Lod ¥l s ) o gllan Lo e sllas Los carly bos o5 5 & (RMISE 5 R2 T Toy (Tor To « Ty)

Th, To, Tc, Tol, To2, R2 and RMSE are base temperature, optimum temperature, maximum temperature, lower optimum temperature,
upper optimum temperature, Coefficients of determination and Root mean square error , respectively.
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Figure 3- Predicted germination (lines) versus observed (symbols) Seeds of maize without prime in salt strees
0.0 MPa for 50% germination (dental-like model) (Fig. A), drought -0.4 MPa for 50% Gramination (Fig. B),
drought -0.8 MPa for 50% germination (dental-like model) (Fig. C), and drought of 1.2 MPa for 50%
germination (segmented model) (Fig. D).
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Table 4- Estimation of the parameters of the Hydrothermal Time Model in order to describe corn seed
germination at temperatures and four different moisture content (0.0, -0.4, -0.8 and -1.2 MPa)

Primin
£ l}? T¢C) OrT (Mpa°Cd) i) (Mpa) Syb(Mpa) Tu(°C) To(°C) R2
Cotroluss 10-35 1076.27 -15 0.25 7.65 26.1 0.9
Hydropriming
Sl sy s 10-35 890.1184 -1.41 0.26 7.83 31.94 0.99
Abscisic Acid
ol ST 10-35 865.04 -1.48 0.22 8.41 33.27 0.86
Gibberellic Acid
sl S 10-35 1094.28 -1.48 0.27 5.62 32.32 0.98
Salicylic acid
el Sl 10-35 917.1415 -1.44 0.28 8.01 32.69 0.97
Ty: Base temperature ol gl Ty
To: Optimum temperature ol sles To
R?: Coefficients of determination Do oo R
v p: Base water potential Dal ok Jeil W

Our: hydrothermal time constant

Oyb: Standard deviation of wp
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