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Table 1. Analysis of variance for effects of seed priming and salinity stress on seed germination
and seedling growth and some biochemical characteristics of black cumin seedling
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Figure 1. Germination percentage of black cumin seed affected by different priming methods
and salinity stress
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Figure 2. Germination rate of black cumin seed affected by different priming methods and
salinity stress
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Figure 3. Vigour index of black cumin seedling affected by different priming methods and
salinity stress
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Figure 4. Sodium of black cumin seedling affected by different priming methods and salinity
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Figure 5. Potassium of black cumin seedling affected by different priming methods and salinity

Ooals B0 Ve Lo 0 Mg)ss Voo Lo)e-
a

1.2 a
ig 1 b
ig be
308
bg;‘ggo.s- ©
2 E f
S 3 0.4 -
T @
< 902 -
a0
£ o

5

>

BV
A
&

be bbc be
cd
de
ef
A N
yfs\? . o 5
B .“55) j )

S99 S|y Alika S0 51 ko aildolom AzaLS oS jlae - S
Figure 6. Calcium of black cumin seedling affected by different priming methods and salinity
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Abstract

Seed priming has been used to improve germination and to enhance seedling vigour of field crops
especially under environmental stresses. The present research was designed in order to evaluate the
advantage of seed priming with calcium and zinc on seed germination indices and seedling growth of
black cumin under salt stress. For this purpose, a factorial experiment was carried out based on RCB
design with four replicates. Experimental factors included five priming methods (non-priming control,
priming with calcium nitrate, nano zinc oxide, calcium nitrate+nano zinc oxide and hydro-priming)
and three salinity levels (0, 50 and 100 mM NaCl). In this experiment, seed germination indices,
sodium, potassium and calcium content of seedlings and peroxidase activity of seedlings were
measured. The results of the present research indicated that despite the inhibitory effect of salinity on
black cumin seed germination and seedling growth characteristics, seed priming substantially
alleviated the deleterious impacts of salt due to enhancement of prescribed parameters. When NaCl
concentration increased, K and Ca contents of seedling was reduced and Na amount and guaiacol
peroxidase activity was increased, while seed priming caused increase of K and Ca and decrease of Na
under salinity. Among the applied priming methods, seed priming with calcium nitratetnano zinc
oxide had the highest efficacy and the best performance in ameliorating inhibition of measured
parameters of black cumin induced by salt.
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