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Application of hydrothermal time model to determine the cardinal temperatures for seed
germination in wild mustard (Sinapis arvensis) during dormancy elimination
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Figure 3-The relationship  between base
temperature of wild mustard seed and different
concentrations of gibberellic acid during
dormancy elimination.
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gibberellic acid during dormancy elimination.
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Table 1- Estimation of hydrothermal time constant (Oxr), the base water potential for 50% germination ({

bs0)), explanatory coefficient (R?), standard deviation of base water potential distribution ({5 o bs0)) under
temperature and water potential in wild mustard with gibberellic acid treatment using hydrothermal time

model.
R2 ll] Gb(SO) l‘IJb(SO) Tb(50) eHT Treatment
0.59 0.66 -0.09 3.40 1173.81 Control
0.53 0.56 -0.10 2.89 1179.75 GAu0o
0.60 0.70 -0.12 2.87 867.97 GAswo
0.50 0.59 -0.20 1.90 544.31 GAsno
0.55 0.73 -0.22 141 506.58 GAu1o00
0.65 0.51 -0.39 -0.28 444.99 GAus00
0.70 0.48 -0.5 -1.22 315.57 GA2000
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Figure 4: a-f. Effect of temperature and water potential on germination rate of wild mustard seed and
its cardinal temperature. Points represent the actual data and lines indicating the fitting of the

hydrothermal time model based on the parameters presented in table 2. G-L. Effect of temperature
on the base water potential for germination of wild mustard seeds.
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Table 2 — Estimation of Hydrotime (O4) constant, the base water potential for 50% germination (W (s0)),
standard deviation of base water potential (¢ Vb s0)) of wild mustard under temperatures and different

concentrations of gibberellic acid.

6 Whs0)+SE WhE0ESE Ou+SE Temperature  GA(ppm)
0.31+0.03 -0.66+0.06 128.70+4.76 5
0.37+0.02 -0.59+0.02 65.74+2.60 10
0.32+0.08 -0.2740.12 45.1547.26 15 100
0.30+0.00 -0.04+0.02 46.11+1.06 20
- - - 25
- - - 30
0.33£0.02 -0.67+0.07 115.90+2.83 5
0.25+0.03 -0.58+0.05 53.7845.25 10
0.33+0.06 -0.27+0.09 40.68+5.80 15 300
0.44+0.05 -0.12+0.05 39.81+4.92 20
- - - 25
- - - 30
0.2040.01 -0.71+0.04 111.90+2.95 5
0.2040.01 -0.59+0.02 47.18+2.01 10
0.28+0.04 -0.22+0.07 39.25+5.98 15 500
0.42+0.03 -0.28+0.02 35.61+3.05 20
0.52+0.08 -0.19+0.05 49.7946.71 25
0.29+0.06 0.04+0.08 35.22+9.82 30
0.21+0.02 -0.77+0.05 110.80+2.70 5
0.15+0.01 -0.61+0.02 45.92+2.36 10
0.51+0.06 -0.43+0.04 37.08+5.41 15
0.36+0.02 -0.47+0.02 36.47+2.64 20 1000
0.60+0.06 -0.36+0.08 45.87+4.51 25
0.35+0.07 0.03+0.04 33.28+7.18 30
0.24+0.02 -0.77+0.06 108.20+3.26 5
0.20£0.01 -0.63+0.02 44.27+2.49 10
0.43+0.02 -0.63+0.02 37.07+£2.16 15 1500
0.33£0.02 -0.64+0.04 36.10£3.04 20
0.24+0.01 -0.39+0.01 31.48+1.53 25
0.51+0.07 0.21+0.08 30.00+0.00 30
0.26+0.03 -0.80+0.07 93.34+5.04 5
0.20+0.01 -0.66+0.04 38.30+5.06 10
0.43+0.02 -0.78+0.02 35.66+2.89 15 2000
0.41+0.02 -0.68+0.03 33.85+3.26 20
0.20+0.01 -0.45+0.02 31.00+1.84 25
0.27+0.02 -0.05+0.02 28.00+0.00 30
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Application of hydrothermal time model to determine the cardinal temperatures for
seed germination in wild mustard (Sinapis arvensis) during dormancy elimination

H. Rahimi!, B. Torabi?, E. Soltani?, F. Ghaderi-far*

Received date: 15 Murch 2019 Accepted date: 12 August 2022

Abstract

In order to investigate the variation in germination rate, cardinal temperature and hydrothermal time
parameters of wild mustard seed in different water potentials were designed and implemented during the
study in gorgan university of agricultural sciences and natural resources, in 2017 as a split plot done
in a completely randomized design with three replications of the municipality. In this research,
germination modeling was performed well .To describe the germination rate response to temperature in
different potentials of water 0, -0.2, -0.4, -0.6, -0.8 MPa were used from the dent-like function. By applying
different concentrations of gibberellic acid (100, 300, 500, 1000, 1500 and 2000 ppm), the process of
germination changes in the studied temperatures was incremental, so that the highest germination percentage
was related to gibberellic acid 2000 ppm. By reducing the potential at each level of gibberellic acid, the base
temperature increased and the lower and upper optimum temperature and the ceiling temperature decreased.
The hydrotime coefficient in control seeds decreased significantly with increasing temperature and the water
potential was increased. The hydrotime coefficient and base water potential increased with decreasing
gibberellic acid. The results showed that the coefficients obtained by the hydrothermal time model were of
relatively high precision and the constant value of hydrothermal time, base water potential and base
temperature in control seeds were 1173.83 MPa °C ht, -0.09 MPa and 3.07 °C and for gibberellic acid with
concentration of 2000 ppm were 315.57 MPa °C h, -0.50 MPa and -1.22 °C, respectively. Changes in the
base water potential for 50% of germination in gibberellic acid 1500 and 2000 ppm treatments had a two
segmented trend up to 20 °C so that it -0.7 to -0.6 MPa and increased above 20 °C the maximum value at 30
°C.
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