i bl a9y Al
PFAY o) oslod o) o Al
Pr-re Oloio

S g O gawlCidil il Do (Sinapis arvensis) 9 JO B N Jidilgs Ol gkl wy g

Investigation of seed germination of wild mustard (Sinapis arvensis) during cold stratification
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Table 1- Dent-like temperature function for different germination percentages (10, 20, 30, 40 and 50%) of wild mustard seeds in different Pre- chilling periods (0, 2, 4, 6

and 8 days at 5 °C).
Go Tc To2 To1 To Per-
chilling
Rso R0 R3o R20 R1o Rso R0 R30 R20 R0 Rso Rao R3o R20 R1o Rso R0 R3o R20 Ri1o Rso Rao R3o R20 Rio
- 111.1 94.3+ 87.0+ 68.2+ - 25.0+ 25.0+ 25.0+ 25.0+ - 19.7+ 19.9+ 19.0+ 19.2+ - 10.4+ 9.5+ 10.1+ 10.9+ - 3.1+ 3.1+ 3.4+ 2.9+ 0
+0.1 0.81 0.61 2.39 0.14 0.22 0.32 0.24 0.30 0.32 0.54 0.31 0.31 2.86 0.58 0.43 0.24 0.99 0.47 0.37
42.6+ 37.5% 34.9+ 30.8+ 25.0+ 30.0+ 30.0+ 30.0+ 29.9+ 32.5+ 24.2+ 24,6+ 24,5+ 24,9+ 24,5+ 15.9+ 15.7+ 14.3+ 14,5+ 15.0¢ 2.3t 2.2+ 2.3t 2.2+ 2.3t 2
1.78 1.50 0.52 0.47 0.39 0.20 0.15 0.06 0.14 0.25 0.45 0.32 0.09 0.19 0.23 0.90 0.61 0.35 0.75 0.84 0.64 0.45 0.21 0.56 0.52
39.5+ 35.7+ 32.3+ 24.4+ 21.7+ 30.0+ 30.0+ 29.9+ 29.9+ 32.2+ 241+ 247+ 24.8+ 24,7+ 25.4+ 15.9+ 16.3+ 15.4+ 15.7+ 15.5+ 1.7+ 1.8+ 1.5+ 1.8+ 1.8+ 4
1.39 1.03 0.26 0.82 0.37 0.26 0.27 0.09 0.14 0.24 0.48 0.34 0.11 0.18 0.36 0.84 0.85 0.28 0.48 0.37 0.77 0.77 0.25 0.35 0.04
50.0+ 435+ 364+ 326+ 27.0+ | 300+ 30.0+ 30.0+ 299+ 329+ | 250+ 242+ 247+ 249+ 251+ | 155+ 151+ 151+ 152+ 153+ | 25+ 252+ 2.4+ 2.4+ 2.3+ 6
1.38 1.81 0.45 0.93 0.76 0.23 0.14 0.05 0.14 0.55 4.00 0.36 0.09 0.20 0.79 0.87 0.59 0.19 0.50 0.61 0.93 0.43 0.18 0.52 0.63
55.6+  50.0+ 426+ 361+ 293+ | 30.0+ 30.0+ 30.0+ 30.0+ 327+ | 255+ 250+ 245+ 250+ 255+ | 153+ 151+ 159+ 151+ 153+ | 2.8+ 2.8+ 2.7+ 2.6+ 2.6+ 8
1.06 2.33 0.88 0.71 0.85 0.20 0.11 0.08 0.86 0.47 3.55 0.32 0.16 0.13 0.68 111 0.68 0.38 0.36 0.61 1.10 0.48 0.27 0.30 0.62

(538 &S558 5m olo) GO (i les) T (655 o gllas (les) T2 ¢( Sl o sllas sle3) TO1 (aly cles) Th
Thb (base temperature); To; (optimal lower temperature); To. (optimal upper temperature); Tc (ceiling temperature); Go (biological clock for germination)
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Figure 1- Dental temperature function for different germination (10, 20, 30, 40, 50%) seeds of wild mustard in different Pre-
chilling periods (0, 2, 4, 6 and 8 days at 5 °C)
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Table 3- Temporal tolerance amplitudes for different
decidences of wild mustard germination during dormancy
elimination with different pre- chilling periods (2, 4, 6 and
8 daysat5° C).

8day 6day 4day 2day Oday  «Sas

30.1 30.6 30.4 30.2 22.1 R10

27.4 27.5 28.1 27.5 216 R20

27.3 27.6 28.4 27.7 22.1 R30

27.2 27.5 28.2 27.8 21.9 R40

27.2 27.5 28.3 27.7 - R50
100 1

03 4lg> (Ao yd) Germinated
%
[$a)
o

0 5 10 15 20 25 30 35
(sl gilw 4 y3) Temperature (°c)
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Figure 2- The final germination percentage of wild

mustard seeds in response to temperature during

dormancy elimination with various pre- chilling periods

(2, 4, 6 and 8 days at 5 ° C), illustrating the widening of

the temperature window for germination as dormancy is
alleviated.
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Table 2- Variation of optimum temperature range for
different germination precentiles of wild mustard seeds
during dormancy elimination with various pre- chilling
periods (2, 4, 6, 8 days at 5 °C).

8day 6day 4day 2day Oday Sas
10.2 9.8 9.8 9.5 8.3 R10
9.9 9.1 9.0 10.4 11.6 R20
8.6 9.6 9.4 10.3 10.5 R30
9.9 9.2 8.4 8.8 9.3 R40
10.2 9.4 8.2 8.3 - R50
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Investigation of seed germination of wild mustard (Sinapis arvensis) during cold
stratification

H. Rahimi', B. Torabi?", E. Soltani®, F. Ghaderi-Far*

Abstract

In order to investigate the variation in cardinal temperature of wild mustard seed germination during
the removal of dormancy, a split plot experiment based on a completely randomized design with three
replications was conducted at Seed Research Laboratory of Gorgan University of Agricultural Sciences
and Natural Resources in 2017. The main factor was different temperatures (5, 10, 15, 20, 25 and 30
°C) and different periods of chilling (0, 2, 4, 6 and 8 days at 5 °C) were assigned as the sub-factor. To
describe the response of germination rate to temperature, a dent function was used. For different
germination stages, the base temperature decreased from 2.9 to 3.4 °C in control seeds to 1.5 to 1.8 °C
in 4 days chilling. Ceilings temperature in control seeds was 25 °C, which increased to 29.9 to 32.9 °C
as a result of 6 chilling for 6 days. Due to cardinal temperature changes, the physiological dormancy of
wild mustard is of type I. Dormant seeds originally have the highest germination at low temperatures,
and they germinate at high temperatures after elimination of dormancy. Also, the germination
temperature range increases. Estimated parameters in this study can be useful in seed bank simulation
models and for further studies on wild mustard biology and ecology.
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