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Some aspects of seed germination in two mustard species influenced by
temperature, planting depth and flooding period
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ABSTRACT

All phases of this research were conducted in Research Laboratory, Faculty of Agriculture, Tarbiat Modares
University in 2017. Before starting the experiments, seeds of wild mustard (Sinapis arvensis) and white mustard
(S. alba) were collected from East Azarbaijan and Khuzestan provinces at maturity (late spring and early summer)
during the 2015-2016 growing season and were stored for seven months. This study included three experiments.
Each experiment was arranged in a completely randomized design with four replications, and the treatments were
factorial. In all experiments, one of the factors was the mustard species. In the first experiment, the second factor
consisted of eight temperatures ranging from 5 to 40 °C. In the second experiment, the second factor was 13
sowing depths of 0.5 to 6 cm. In the third experiment, the second factor included six flooding periods from 0 to 35
days. The results of the experiments showed that in most temperatures, the depths and flooding periods,
germination of wild mustard were greater than white mustard, which is probably due to the larger size of the seed
of this species. The onset of mustard germination was from 4 to 5 °C (base temperature) and peaked at
temperatures from 25 to 30 °C (optimal temperature) and then germination stopped at 40 to 45 °C (maximum or
ceiling temperature). Considering that with increasing depth, the percentage and rate of emergence in both species
decreased. With increasing flooding period, germination percentage, seedling length and seedling weight of both
mustard species decreased.
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Table 1. Parameters predicted by fitting a three-parameter sigmoid model on cumulative germination of seeds
of mustard species versus time. Standard error (SE) is set next to the parameters.

Temprature (°C) Species Xo+SE b+SE a+SE R?
5 S. arvensis 4.3+250.30 3.52+16.30 1.65+24.88 0.93
S. alba 255.20+8.0 19.71+6.48 19.41+1.95 0.88
10 S. arvensis 6.00+£230.90 3.23+12.72 0.85+25.43 0.80
S. alba 16.10+246.99 6.52+22.17 1.09+17.14 0.90
15 S. arvensis 3.61+167.61 4.,99+19.06 2.64+41.59 0.95
S. alba 7.70+£192.3 9.98+37.09 6.99+47.9 0.89
20 S. arvensis 8.00+121.40 6.12+40.67 2.18+50.36 0.87
S. alba 6.90+174.99 5.32+39.12 2.49456.14 0.93
25 S. arvensis 6.00+117.99 4.86+25.74 74.654.44 0.85
S. alba 153.00+8.6 24.4+7.34 2.62459.27 0.86
30 S. arvensis 7.45+108.00 6.36+23.23 3.95¢72.5 0.76
S. alba 10.80+£131.99 8.28+54.42 2.93+64.07 0.97
35 S. arvensis 6.20+136.50 5.27+23.54 1.38+33.98 0.93
S. alba 4.10+£160.00 3.07+£18.45 0.89+32.31 0.94
40 S. arvensis 207.00+£15.00 6.56+40.24 5.42+20.15 0.56
S. alba 9.15+188.10 43.33+9.71 29.07+2.4 0.65
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a: upper asymptote, X,: time (hr) to reach the %50 cumulative emergence and b: slope of curve.
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Figure 1. Observed and predicted germination rate of mustard species against temperature. Two segmented
model was fitted to the data.
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Table 2. Germination coefficient and base (Ty), optimum (T,) and ceiling (T.) temperatures resulting from the
fitting of a two-segmented model for mustard species. Standard errors are in parentheses

Species Germination coefficient T.(SE) T.+(SE) T,+(SE) R®
S. arvensis 0.70 45+(0.46) 25+(0.48) 5+(0.09) 0.95
S. alba 0.40 40+(0.6) 30+(0.92) 4+(0.05) 0.90
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Figure 2. Relationship between the planting depth and seedling emergence of mustard species. The bars represent
the standard error.
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Figure 3. Relationship between the planting depth and seedling emergence rate of a) wild mustard and b) white
mustard. Two segmented model was fitted to the data. The bars represent the standard error.
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Table 3. Germination characteristics of two mustard species in different flooding periods.

Species Seedling length (mm) Seedling weight (mg) Germination percentage
S. arvensis 6.50° 70.00° 23.08°
S. alba 5.42° 56.67° 10.42°
Flooding period (day)
0 9.50° 95.00° 5612%
7 8.50° 86.50% 41.46%
14 6.00° 80.00° 26.15
21 5.50° 56.00° 14.26°
28 3.75¢ 40.00¢ 6.83¢
35 2.50° 22.50° 2.35°
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Means followed by the same letter in each column are not significantly different according to LSD test (P< 0.05).
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