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Abstract

In order to study the effects of storage temperature and humidity on seed germination properties and seedling growth of
(Nigella sativa L.), a factorial experiment was conducted at the seed technology laboratory of Agricultural Sciences and
Natural Resources University of Khuzestan based on the randomized block design with four replications.  Experimental
treatments were different levels of relative humidity during storage (33, 75 and 100%), storage temperatures (30, 35, 40
and 45 °C) and storage durations (24, 48, 72 and 96 hour) and control. Results showed that increase of storage temperature
and relative humidity led to lower seed germination percentage and germination rate, reduction in the root and shoot length
and seedling vigor indices, while mean germination time and electrical conductivity increased. Among experimental
treatments, the severe deterioration was observed at 100% relative humidity and 45 °C with the durations of 96 hour and at
the medium deterioration treatments, of Nigella seeds were resealed from primary dormancy and seed germination was
increased, accordingly. Fitted linear regression models by experimental treatments vs germination indices and seedling
growth showed that except mean germination time of seed germination, all the traits exhibited linear relationship with three
independent variables studied in this experiment.
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Table 2- Comparison of the average triple effects of relative humidity, temperature and time on germination,
and germination rate of Nigella sativa
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45 91.00%d 61.50% 24.00°° 0.27%9 0.28f 0.249"
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Table 3- Comparison of the average triple effects of relative humidity, temperature and time on Root length
and Shoot length of Nigella sativa
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(cele) Ol (o sk Lo (1ys) i sy (4y3) o gy
Time (h) Temperature (°C) Relative humidity.) Relative humidity.)
33 100 33 75 100
30 3.44b- 3.28b¢ 4.352 1.26h 1.01" 1.09%
24 35 3.170f 3.140f 4.0lab_ 1.08¢! 1.01‘i'I 1.31a'f
40 3.180f 3.09¢f 2.74% 1.03"! 0.95m 1.20%
45 3.04¢f 3.05¢f 1741 1.039 0.93km 1.05%k
30 3.542d 3.04¢F 3.542d 1.38%¢ 1.250-" 1478
35 3.200f 3.07¢f 3.00¢f 1.09¢k 1.27%9 1.38%®
48
40 2.82¢h 3.69%¢ 2.00"k 1.07¢! 1.10%k 1.17%%
45 2.96%f 3.46%d 1.04m 1.08" 0.97+ 1.20b1
30 3.200f 3.70%¢ 2.31H 1.230 1.05 1.33%d
35 3.31b¢ 3.03¢f 2.70% 1.05" 1.250-" 1.27af
2 40 2.45¢1 3.11¢f 0.96™ 1.01¢! 1.06¢! 1.03™
45 1.96M« 3.04¢f 0.65™" 1.00"! 1.26%h 0.00°
30 3.130f 3.02¢F 0.75™ 1.16%k 1.02"! 0.55"
96 35 2.91%9 2.72% 0.50™ 0.99* 0.94im 0.42mo°
40 2.059k 1.65/ 0.00" 1.02" 0.99M 0.46™
45 1.85H 1.32km 0.00" 1.02" 0.95 0.00°
Control 2.89%9 1.34%d
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Different letters represent a significant difference in the probability level of 5% by error by the LSD.
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Figure 1- Comparison of the interactions between temperature and relative humidity (a) and relative humidity

and time (b) on Seedling dry weight of Nigella sativa. Different letters represent a significant difference in
the probability level of 5% by error by the LSD.
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Table 4- Comparison of the average triple effects of relative humidity, temperature and time on Vigor index
(length) and Vigor index (weighting) of Nigella sativa
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Different letters represent a significant difference in the probability level of 5% by error by the LSD.
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Figure 2- Comparison of the average relative
humidity effects (a), temperature (b) and storage
time (c) on Electrical conductivity of Nigella sativa.
Different letters represent a significant difference
in the probability level of 5% by error by LSD.
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Table 6- Regression results of linear variables Relative Humidityx Temperaturex Time on evaluated traits

Coefficients Beta

- - ) M ©) R
5 <o L Ol
Adjective Equation = ’l’) > Sl
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Percentage of germination
. Sy il e
G002 6lm) F56lem ot e Y= 0.51- 0.00049%H — 0.003T- 0.001xD -0.207" -0.280" -0.4527  0.325
Germination rate
~ "Lﬂ = ek ke ok
(o) e, 5 Y=17.22 - 0.015xH - 0.065xT — 0.019xD -0.403 -0.365 -0.524™ 0570
Root length
no i) a il
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Shoot length
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£ ) el ©is Y= 1.94 - 0.007xH — 0.014xT — 0.003xD -0.694 -0.288 -0.319" 0666
Seedling dry weight
fa ) & ] Lo ok ok ok
(i) 208 I b ot Y= 10.04- 0.023xH — 0.098xT — 0.028xD -0.460 -0.393 -0.545"  0.663
Vigor index (length)
€ Lo e s
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Vigor index (weight)
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Electrical conductivity
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H= Relative Humidity of the environment (%), T= Storage Temperature (°C) and D= Time of Storage (h)
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