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Abstract

Due to the importance of medicinal herbs germplasm such as black seed, studies for protection of this valuable genetic
resource is essential. A new method of freeze protection is actually keeping biological samples in liquid nitrogen at minus
-196 degrees Celsius, is very important. In this study, Cryopreservation of Nigella sativa seeds was studied by method
vitrification. This experiment in three replications with two factors, factor 1 with soluble dewatering (PVS2 and PVS3)
and factor 2 with dewatering times of seeds before freezing process during the 7 period (20, 40, 60, 80, 100, 120 and 140
minutes) with factorial arrangement in a completely randomized design (CRD) was analyzed. Results showed that
treatment time for root length, shoot length and percentage of germination (percent survival) was significant at the level
of 1%. Also, analysis of variance of treated seeds based on the type of solution for all studied traits showed a significant
difference at 1% probability level. The interaction between the treatment solution for the root length and shoot length at 1
percent level and for germination percentage was significant at the 5% level. Overall, analysis of variance indicate the
type of solution and dewatering time in the process of vitrification and freeze protection Nigella sativa is effective in
assessment indicators. Also, seed treatment with solution PVVS3 and during intervals 20 and 40 minutes, was the highest
amount of root length (3.07), shoot length (0.92) and germination (0.8881). The results of this study can be used in
protecting of medicinal and important plant Black Cumin seeds germplasm.
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Figure 1- Treatment of rapeseed seeds with different protective solutions before cryopreservation (A),
Black cumin seed samples cultured and germinated in Petri dishes containing the filter paper after
cryopreservation (B), C): Control sample without using the treatment solution (Early planting).
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Table 1- Variation analysis for the effect of time of treatment and protective solution on germination
percentage, root length and shoot length of black cumin seeds.

Sl o o Silee
O e 3T s Mean of squares
Source of variance df S8l ey arady Jgb arale Jsb
Germination percentage  Root length Shoot length
e Ol 6 5,84 35.665x 5,05
Time of treatment (A)
It 2 40.57 s 78.43x 10745+
Kind of solution (B)
Joboms g5 X Sl 015 12 3.14x 112455 1.009:x
Time of treatment x Kind of solution (AxB)
ol 42
’ 0.792 0.39 0.08
Error
YARGE| O S
S 5.14 23.04 36.14

Coefficient of variation

Dl gma 2 NS 57N 0 cla.~ 03l fae 4y e g
*and **: Significant at level of 5% and 1%, ns: none significant

3ol 59y il Jsb 5 ar ety ) b ¢ 58l doyd (S oS Lhablowa  glons b ilselw 55 sled Olej lite 31 5 Sibe auglin =Y gl
Table 2- Mean comparison for interaction time of treatment seed treatment with protective solutions on
germination, root and shoot length black cumin seeds

(aids w3 sles Jlesl 0L sl Ao s (o Sla) amaly; Jsb (o sslo) azasle J b

Time of treatment (min.) Germination percentage Root length Stem length
20 0.8833 £0.02 a 3.20+0.12a 0.93 £ 0.04b
40 0.8667 £ 0.03 a 3.26+0.13a 1.04+0.04a
60 0.8000 + 0.03 ab 265+0.11b 0.76 £ 0.03 c
80 0.8500 + 0.03 ab 252+0.13b 0.71+£0.03 cd
100 0.8500 + 0.03 ab 1.96+0.14d 0.54 £ 0.04e
120 0.8500 + 0.03 ab 3.14+0.18a 0.98 + 0.06b
140 0.7583 £ 0.4 b 2.29+0.13c 0.68 £ 0.05d
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Table 3- Mean comparison for protective effects of kind of protective solution length of root, shoot and
germination of black cumin seeds.

o Kind of Solution
H L
Trait PVS2 PVS3 e
Control
arads )y Jdsb
2172 +0.07 3.07 +0.06 a 2.92+0.02b
Root length
s asle Jsb
0.60+0.02 b 0.92 +0.03 a 0914+ 0.04a
Stem length
e
o e 0.7857 + 0.02 ¢ 0.8881 + 0.01 b 0.9225+0.01a

Germination percentage
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Table 4- Compare the average effects of combination treatment time and the type of protective solution on
length of shoot in black cumin seeds

(4835 o ) Dlod Jlasl 0L

Jsbw g5 Time of treatment (min.)

Kind of Solution 20 40 60 80 100 120 140
PVS2 0.63b 1.02a 0.7b 0.54c 0.31cd 05¢c 0.53¢c
PVS3 1.07 ab 1.06 ab 0.8b 0.77 bc 0.76 bc 1.18 a 0.76 bc

dals
112 ab 1.09 ab 0.79 bc 0.82b 0.52c 1.27 a 0.75 bc
Control

ol b 3 aratyy dsb o (555 002 Llis Jghone ¢ 55 5 sles Ol 68 93 plise ST (Kol mlie -0 I
Table 5- Compare the average effects of combination treatment time and the type of protective solution, the
length of root in black cumin seeds.

(43 o ) sl Jlasl 0L

Ki e g . Time of treatment (min.)

ind of Solution 20 40 60 80 100 120 140
PVS2 294 a 2.7ab 2.34 bc 237hb 1.16d 15¢c 2.16 bc
PVS3 3.22b 3.81lab 2.91 bc 2.65¢ 261c 3.98a 2.31d

dals

3.43b 3.28 ab 2.72b 2.54 bc 2.13¢c 3.94a 2.41 bc
Control
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Table 6- Compare the average effects of combination treatment time and the type of protective solution, the
germination percent in black cumin seeds.

(4835 o ) Hlod Jlasl O

KindJ;l;oCI}l;tion Time of treatment (min.)
20 40 60 80 100 120 140
PVS2 0.8665 a 0.8b 0.8b 0.8b 0.8b 0.7c 0.733¢
PVS3 09b 0.933ab 08¢ 09b 09b la 0.783 ¢
o 0.9665 a 0.933b 0.85¢c  0.9165bc 0.933b 0.9665a  0.875¢
Control

4.5 -
cass] o i
5% 3 2t <
5*3:25_ I I
2y L
3 2- =PVs2
5 Y15 - PVs3
g3 1
= control
0.5 -
0

Time (min)
(4a83) Olo
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Figure 2- Black cumin seeds treated with two types of charts comparing the effects of time on the protective
solution shoot length.

14 -
1.2 A I

0.8 1 I= If 1 I
0.6 - = PVS2

0.4 - PVS3
0.2 - H control

Stem Length (cm)
(o SHl) 4 Blo Jgbo

*' ‘f' ?' A' "‘ \Y' \f'

Time (min)
(4ad3) Olo

sy dsb i (655 5 oS Llblovs Jglows ¢ 5 93 b wl3els sy Hles Calites L0l i aglie Hls sa Y IS

Figure 3- Black cumin seeds treated with two types of charts comparing the effects of time on the protective
solution root length.
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Figure 4- Black cumin seeds treated with two types of charts comparing the effects of time on the protective
solution germination percent.
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