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In order to investigate the effect of priming of seeds with on germination and
seedling indices of three ecotype of black cumin seed, a factorial experiment was
conducted in the form of a completely randomized block design in four replications
at Sari Agricultural Sciences and Natural Resources University in 2021. The
treatments of this experiment were ecotype in three levels Iranian, Indian and
Syrian and seed priming in three levels humic acid, biozinc and control (without
pretreatment). Characteristics of germination percentage and rate, germination
uniformity, root, shoot and seedling length, dry weight of root, shoot and seedling,
seedling tissue water content, seedling length vigour index and allometric
coefficient were measured. The results showed that the studied treatments and their
interaction had a significant effect on most of the measured traits. The maximum
and minimum germination percentages (93.67% and 83.33%, respectively) were
allocated to Iranian and Indian ecotypes; while the maximum germination
uniformity (256.79 hours) was obtained in the Syrian ecotype pretreated with
humic acid and the minimum germination uniformity (134.40 hours) was obtained
in both Iranian ecotype without priming and the Iranian ecotype pretreated with
biozinc. Also, the highest seedling length and seedling length vigour index were
recorded in Iranian ecotypes pretreated with humic acid (4.20 cm and 400.21),
respectively, and the lowest ones (1.42 cm and 113.01) in Syrian ecotype pretreated
with biozinc. According to the results of the peresent research, black cumin priming
with humic acid has a significant effect on some germination indices such as length
index of seed stem and seedling, allometric coefficient, dry weight of radicle, shoot
and seedling, length of radicle, shoot and seedling and germination uniformity.
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EXTENDED ABSTRACT

Introduction

Black cumin (Nigella sativa L.) is an annual plant from
the Ranunculaceae family that has a variety of uses in
traditional medicine. Many medicinal plants face the
problem of germination and seedling establishment in
field conditions, and since the germination and seedling
establishment stage is a very important stage in the life
cycle of plants, therefore, applying strategies that
improve germination and seedling establishment as well
as yield will significantly contribute to the cultivation of
medicinal plants. One of the common techniques that can
increase the percentage, rate and uniformity of seed
germination and sprouting under adverse environmental
conditions, which can increase resistance to
environmental stress in plants is seed priming. Therefore,
the present experiment was conducted to investigate the
effectiveness of suitable micronutrients for seed priming
of different black cumin cultivars on some germination
and establishment indices of this plant.

Material and methods

In order to investigate the effect of priming of seeds with
on germination and seedling indices of three ecotype of
black cumin seed, a factorial experiment was conducted
in the form of a completely randomized block design in
four replications at Sari Agricultural Sciences and
Natural Resources University in 2021. The treatments of
this experiment were ecotype in three levels Iranian,
Indian and Syrian and seed priming in three levels humic
acid, biozinc and control (without priming).

Iranian Journal of Seed Science and Technology

Characteristics of germination percentage and rate,
germination uniformity, root, shoot and seedling length,
dry weight of root, shoot and seedling, seedling tissue
water content, seedling length vigour index and
allometric coefficient were measured.

Results and discussion

The results showed that the studied treatments and their
interaction had a significant effect on most of the
measured traits. The maximum and minimum
germination  percentages (93.67% and 83.33%,
respectively) were allocated to Iranian and Indian
ecotypes; while the maximum germination uniformity
(256.79 hours) was obtained in the Syrian ecotype
pretreated with humic acid and the minimum germination
uniformity (134.40 hours) was obtained in both Iranian
ecotype without priming and the Iranian ecotype
pretreated with biozinc. Also, the highest seedling length
and seedling length vigour index were recorded in Iranian
ecotypes pretreated with humic acid (4.20 cm and
400.21), respectively, and the lowest ones (1.42 cm and
113.01) in Syrian ecotype pretreated with biozinc.

Conclusion

According to the results of the peresent research, black
cumin priming with humic acid has a significant effect
on some germination indices such as length index of seed
stem and seedling, allometric coefficient, dry weight of
radicle, shoot and seedling, length of radicle, shoot and
seedling and germination uniformity.
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Table 2- Mean comparisons of simple effects of ecotype and priming on
germination perecentage and maximum germination

Sles I8 A S8l Loy S
Treatment Germination percentage Maximum germination percentage

%Y
Ecotype (E)

Hi|
e 93.67a 93.68a
Iranian

ol 86.33b 86.36b
Syria

S

Indian

83.33b 84.67c

Priming (P)

dals

91.33a 91.32a
Control

$Sn gt o
Humic acid
S5 g
Bio-zinc
A1 o3 oty Szl o ) LSD & g03T ol (sl gine CoMistl ctizan &5 2ia O o 55 Sl Sl 457 0 g2 a5 sla 0 SLs 2
Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Figure 1- The effect of ecotype and priming on germination rate (A) and germination uniformity (B)
Means in each column were compared at 5% level of probability according to LSD
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Table 3- Analysis of variance of ecotype and priming effect on day to germination

35T ey

D10 sjalsr Aoy Ve b 5,

Dso s34l 4300 G 35, Do sjal s 4240 G 35,

Ol i malie
S0 \C/ df Day to 10 percent Day to 50 percent Day to 90 percent
T ' germination germination germination
e 2 835098™ 10684-91™ 13674.02™
Ecotype (E)
s -
o= 2 3103617 3859664 3845590"
Priming (P)
b i X 03 g5
TEm TS 4 1336:35™ 280158™ 776075
ExP
LT sl
e 18 2.54 2.08 471
Error
( 5) Ol oS s o
RN 2.34 0.87 0.88

CV (%)
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Table 4- Mean comparisons of interaction effect of ecotype and priming on day to germination

D10 Sj4le doys Ve 6 5, Dso s34l doys 00 6 33, Do sj4lsr doy3 8 6 55,

o35 Sl A (cels) (sl (sl
Ecotype Priming Day to 10 percent Day to 50 percent Day to 90 percent
germination (h) germination (h) germination (h)
dals
16.82f 84.03h 151.23g
Control
H S |
i o 16.80f 84.00h 151.23g
Iranian Humic acid
S
L 81.54c 221.90c 313.18b
Bio-zinc
dals
17.39f 86.94g 156.50f
Control
S |
S R 40.11d 185.73¢ 305.88¢
Syrian Humic acid
& .
G 142.38b 239.96b 316.79ab
Bio-zinc
dals
35.77e 152.01f 249.50e
Control
: S |
s i 82.17¢ 194.15d 274.06d
Indian Humic acid
S
o 179.82a 249.22a 318.65a
Bio-zinc

I A3 ety Jlaz| o 3 LSD 05037 (ol s s hs gime CoMestl iz o5 2 U3 o &S5 gl ol 457 052 o 53 (gla o Kls
Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Table 5- Analysis of variance of ecotype and priming effect on some seedling characteristics

Sl i 3157 s raty, dsb bl b el b
S.0.V d.f Radicle length Shoot length Seedling length
2 015 031 009
Ecotype (E)
(P
T 2 679" 032" 848"
Priming (P)
L o X 03 g7
ST 4 066™ 043" 187"
ExP
25T (ol
i 27 0.0004 0.0003 0.0007
Error
3) Sl s o
(o02) S a2 1.46 1.25 0.91
CV (%)

il e do)d =y Jlaz| CI"" 03 815 e s
**_significance at 5% probability level.
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Table 6- Mean comparisons of interaction effect of ecotype and priming on some seedling characteristics

o5 Sas ey (o) ety dsb (nl) sl J b (o) palS J b
Ecotype Priming Radicle length (cm) Shoot length (cm) Seedling length (cm)
s
2.13a 1.99ab 4.12a
Control
| S |
o R 2.09a 2.11a 4.20a
Iranian Humic acid
& .
o 0.48¢ 1.50c 1.98d
Bio-zinc
dals
1.73b 1.80b 3.53bc
Control
o
S |
Syrian S 2.04a 1.82b 3.86ab
Humic acid
& .
s 0.21d 1.21d 1.42e
Bio-zinc
als
2.08a 1.35cd 3.43c
Control
: S |
s (- 2.14a 1.44¢ 3.58bc
Indian Humic acid
& .
B S 0.67c 1.37cd 2.04d
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L1 o3 ety Jlaz o ) LSD 0g03T (ol s (shs gimn CoDesl iz o5 20 (3 &5 (g1 Sl 457 0 s 3 (sl S0k
Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Table 7- Analysis of variance of the ecotype and priming effect on some seedling characteristics

S e BRI il S 0 rady; S 035 LS oS 035
S.0.V d.f Shoot dry weight Root dry weight Seedling dry weight
I 2 003" 006" 016™
Ecotype (E)
(P
T 2 002" 006" 014™
Priming (P)
L o X 03 g7
ST 4 0001 001" 002"
ExP
2T gl
i 27 0.000003 0.00003 0.00003
Error
( 3) O kS s
Y S 2 0.55 4.21 1.26

CV (%)
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Table 8- Mean comparisons interaction effect of ecotype and priming on some seedling characteristics

035 Sles (r;) arale i 05 (0,5) araiy, oSas 05 (0,5 palE oSes 05
Ecotype Treatment Shoot dry weight (g) Root dry weight (g) Seedling dry weight (g)
L
. 0.29f 0.09d 0.38¢
Control
L S
Iranian i, S 0.30f 0.03g 0.33f
Humic acid
& .
O 0.25¢ 0.02h 0.28h
Bio-zinc
aals
0.33d 0.14c 0.46d
Control
. S |
Syrian ;5 o 0.35¢ 0.23b 0.58¢
Humic acid
& .
e 0.269 0.05f 0.30g
Bio-zinc
aals
0.38b 0.25a 0.63b
Control
. S |
Indian s ot 0.43a 0.23b 0.67a
Humic acid
& .
O 0.32e 0.06e 0.38e
Bio-zinc

Al s ey ez a5 LSD Q‘,»)'Twulﬂ&)\:@u_})\shw&jmof&:_‘_gl)l:k}élbfopﬁ);tsuﬁlﬁ*
Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Table 9- Analysis of variance of the ecotype and priming effect on germination index

s e T A Jsb e s ST a8 ealS 8L OT s g
Sk o &1 s ‘ i il
Seedling length Allometric Seedling tissue water
S.0VvV d.f . . i
vigour index coefficient content
i 2 633963 033™ 004™
Ecotype (E)
u 5
s 2 9366879™ 038" 001"
Priming (P)
Led o X 03¢5
TR 4 18696:62" 009™ 002™
ExP
2T (gl
S 27 182.83 0.0002 0.0001
Error
(Aepy3) Sl s o
Ao, X P 5.40 4.01 7.34

CV (%)
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**_significance at 5% probability level.
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Table 10- Mean comparisons interaction effect of ecotype and priming on germination index

(4052) 4l 8L T (sl e

03 ¢ L b4 Lo é;.r W Tu 5
5 s _)4». x.J#f—* _ f”l S Seedling tissue water content
Ecotype Priming Seedling length vigour index Allometric coefficient
Aals
396.84a 0.30d 0.29%
Control
Hi| S |
i o 400.21a 0.11f 0.23b
Iranian Humic acid
S5 e
T 174.99d 0.08g 0.10d
Bio-zinc
Aals
316.17bc 0.44c 0.14c
Control
S |
S o 347.36b 0.68a 0.15¢
Syrian Humic acid
& .
o 113.01e 0.19 0.06e
Bio-zinc
dals
300.58c 0.66a 0.08e
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: S |
s e 306.07bc 0.55b 0.08¢
Indian Humic acid
& .
G 156.62d 0.18e 0.14c
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Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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