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Many farmers use the harvested seeds for the next harvest season. Knowing the optimal
storage conditions can help prevent seed deterioration during storage and prevent loss of
money and resources. In the present study, the effect of short-term storage conditions in one
season on the seed germination characteristics of 3 species of Nepeta haussknechtii, N.
pogonosperma and N. glomerulosa subsp. staffina was studied. A factorial experiment was
performed in the form of a completely randomized design with three replications.
Treatments included 1) Storage period (in five levels 0, 1, 2, 3 and 4 months), 2) storage
temperature (at three levels of the laboratory environment, cold storage +4 and -18 °C), and
3) germination treatment (at two levels of control and gibberellin 250 ppm). The examined
characteristics included germination percentage, germination rate, seed vigor index, radicle
and shoot length and radicle to shoot length ratio. The results showed that the germination
characteristics of different species are different at harvest time, So that, N. glomerulosa
subsp. staffina with 29% showed lower germination compared to the other two species, N.
haussknechtii and N. pogonosperma, with 73 and 89% germination respectively. Storage for
3 to 4 months increased the germination percentage of N. glomerulosa subsp. staffina about
53% and N. haussknechtii and N. pogonosperma 19 and 10%, respectively. It can be
concluded that N. glomerulosa subsp. staffina has a major primary dormancy period and a
storage period of 4 months meets the post-harvest requirements for this species. While the
species N. haussknechtii and N. pogonosperma were lack of primary dormancy. Hence, it is
important to pay attention to the existence of primary dormancy in seed trade. The study of
seed storage at +25, +4 and -18 °C revealed the optimal temperature for short-term seed
storage, until the next growing season, for N. glomerulosa subsp. staffina is +4 °C and -18
°C for N. haussknechtii and N. pogonosperma. The germination behavior of N. glomerulosa
subsp. staffina was different from N. haussknechtii and N. pogonosperma.
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EXTENDED ABSTRACT

Introduction

Many farmers use the harvested seeds for the next harvest
season. Improper traditional methods of seed storage
decrease the seed viability. Knowing the optimal storage
conditions can help prevent seed deterioration during
storage and prevent loss of money and resources. Thus,
the issues of storage conditions standardization is a
prerequisite for food security and species protection
programs. In the present study, the effect of short-term
storage conditions in one season on the seed germination
characteristics of three species of Nepeta haussknechtii,
N. pogonosperma and N. glomerulosa subsp.staffina was
studied.

Materials and Methods

The seeds of three species of Nepeta (Nepeta
haussknechtii, N. pogonosperma and N. glomerulosa
subsp. staffina) were planted and harvested in the
research farm of Iran Natural Resources Gene Bank
located in Alborz Research Complex in 2021. The seeds
dried in shade and stored in paper bags. A factorial
experiment was performed in the form of a completely
randomized design with three replications. Treatments
included 1) Storage period (in five levels 0, 1, 2, 3 and 4
months), 2) storage temperature (at three levels of the
laboratory environment, cold storage +4 and -18 °C), and
3) germination treatment (at two levels of control and
gibberellin 250 ppm). The examined characteristics
included germination percentage, germination rate, seed
vigor index, radicle and shoot length and radicle to shoot
length ratio.
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Results and Discussion

The results showed that the germination characteristics of
the three species are different at harvest time, so that, N.
glomerulosa subsp. staffina with 29% showed lower
germination compared to the other two species, N.
haussknechtii and N. pogonosperma, with 73 and 89%
germination, respectively. Storage for three to four
months increased the germination percentage of N.
glomerulosa subsp. staffina about 53% and N.
haussknechtii and N. pogonosperma 19 and 10%,
respectively. The low germination percentage after
harvesting N. glomerulosa subsp. staffina compared to
the other two species can be discussed by early dormancy
in this species. Reports have shown that different species
of Nepeta have secondary dormancy, however, there was
no report on the amount of after harvesting germination
and the presence of early dormancy in the Nepeta species.

Conclusion

It can be concluded that N. glomerulosa subsp. staffina
has a major primary dormancy period and a storage
period of four months meets the post-harvest
requirements for this species. While the species N.
haussknechtii and N. pogonosperma were lack of primary
dormancy. Hence, it is important to pay attention to the
existence of primary dormancy in seed trade. The study
of seed storage at +25, +4 and -18 °C revealed the optimal
temperature for short-term seed storage, until the next
growing season, for N. glomerulosa subsp. staffina is +4
°Cand -18 °C for N. haussknechtii and N. pogonosperma.
The germination behavior of N. glomerulosa subsp.
staffina was different from N. haussknechtii and N.
pogonosperma.
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425 4 80 | cf | 557 | b-e |387| eg [276| hi [233]| ¢ 11 | e-h | 344 i 2.09 | d-h
0 586 | h [515| b-f |[378| fg [307| gi |363| ad | 16 | cg | 523 | ae | 272 | cf
1 S |906| ac | 622| ab | 389 | e-g |535| ab | 341 | af | 243 | ab | 590 | ab | 1.37 | h-j
2 _'t E 933 | ab [638| ab 388 | eg [217| ij [105| h |128| d-h [233| j |083| ij
3 ® | 733| eg [532| bf |370| fg | 35 | fh (336 | af | 14 | d-h | 476 | c-g | 243 | c-h
4 826 | ae [6.02| ac [369| fg [365| fh [271| d-g | 171 | cf |442 | ef | 162 Fj
0 773 | d-f | 463 | df |569| a |383| dg [396| ac |1.02| gh |4.99 | b-f [386]| ab
1 = | 76 | df |483| cf |429| of | 430 | of |433| a |134|dh |567| ac |323] ac
2 3 *§ 773 | df |441| ef |483| bc |162| j [122| h (08733 h | 21 | j |143]| hi
3 © 1626 gh [415| f |404| eqg |292]| gi |343| af |1.23| d-h | 466 | dg | 279 | be
4 853 | a-e | 516 | b-f | 478 | b-d [4.636| a-d [2.5667| e-g 3 a |[556| ad | 087 ij
+ 0 586 | h |515| b-f |378| fg [3.0773| gi (36333 a-d | 16 | c-g | 523 | ae | 272 | cf
1 S |893| ad | 616 | ab |3.85| e-g (54997 a [3.5533 a-e | 259 | ab |6.14| a | 136 hj
2 _'t;:i 86.6 | a-e [589 | ad |432| cf 28848 gi [116| h [216| bc [332| i [055| j
3 ® |893]| ad [599| ac | 397 | eg [5.1133| a-c (41333 ab | 16 | cg | 573 | ac | 260 | c-g
4 933 | ab [696| a |4.07| eg 45933 b-e [3.1333 b-g | 1.8 | cd | 493 | b-f | 1.92 | e
0 773 | d-f | 463 | df |569| a [3.8352 d-g [3.9667| a-c | 1.02| gh |4.99 | b-f | 386 | ab
1 < | 68 | fh |434| ef |415| dg 31613 gh | 37 | ad [093| h |463| dg |397| a
2 3 £ |826| ae |535| bf (4179| d-g |1824| | (10067 h [119|dh | 22 | j [084] ij
3 © | 853 ae |542| b-f | 432 cf [3.2789 gh [2.6733 d-g | 1.16 | d-h | 3.83 | g-i | 232 ch
18 4 853 | ae [470| df [501| b [3.0965 gh [25333 e-g | 1.1 | fh | 362 | hi |233| c-h
0 586 | h |515| b-f |378| fg [3.0773| gi (36333 a-d | 16 | c-g | 523 | ae | 272 | cf
1 £ | 773 | df [579| ad [352| g 316 gh | 3 |cg | 11| fh |41 | fi |272| cf
2 f})éﬁ 746 | ef | 537 | b-f |3.74| fg [3.1837| gh [24333 fg |1.79 | cd |4.22| fi | 141 hi
3 O | 94.6 a | 639 ab | 399 | e-g |4.2504| c-f |2.7333| d-g | 1.75 | c-e | 448 | ef | 156 | g
4 946 | a |607| ac | 449 | b-e 46853 a-d [2.8133 d-g | 212 | bc | 493 | b-f | 1.32| hi
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Table 3- Analysis of variance results of the storage conditions, germination treatment and their interaction effects on
germination on germination traits of N. pogonosperma seeds

(5] .
© \:j, £ = l =
. S IS Y= - ES] = = g
2 Vs S“ sl 1S | 12 a2 | 45 a2 32
S e b |l 1218l IE Vs 28| o5 |22 28
=, O LN b © = 3 2 32 2 = W, 2 12
S.0.V = 7€ | 35| 3 E EES ] 2 3 S| 3
Y 2 E SO . D Er b 5 2 5 > 2
Y o Y 5 _A\ (2] S 8 & 7] 8 3 =
o o N b » EN
b2 b
<
),’Q . 2 9.24 0.037 0.12 0.175 0.504" 0.017 0.356 1.063™
Replication
1S gles
S s 2 58.84 3.89™ 0.92™ 217 2.58™ 0.053" 3.32" 0.64"
Storage temperature (T)
54l g sl
RO 1 34417 | 3079 | 4.01™ | 7.21" 1.55™ 12.78" | 541" | 68.73"
Germination treatment (G)
14686 &
Sl e 4 | 34773 | 172% | 0215 | 10317 | 887" | 047" | 12427 | 753"
Storage period (P)
T*G 2 145.24™ | 3.18™ 0.44" 0.25" 2.9™ 0.06™ 2.5™ 0.99™
T*P 8 89.73" 3.51™ 0.279" 1.52" 1.01™ 0.03™ 1.33™ 0.81™
G*P 4 141.95™ | 2.05™ 0.39" 1.62™ 2.63™ 0.93" 1.49™ 11.20™
T*G*P 8 143.02" 4.20™ 0.44™ 0.15™ 0.86™ 0.03™ 1.08™ 0.63™
s
E 58 30.945 0.421 0.12 0.15983 | 0.155598 | 0.011325 0.17 0.192
rror
Ol s s o8 >
e s ) 5.94 7.63 10.97 10.67 14.28 8.52 10.34 17.22
CV %

*, **: Significant at 5 and 1 percent and non-significant, respectively.
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boals Rl o 5o VF Olse & 1) ad sl S5ail o o o Lo
35 Sl dmys A 5 4F Y0 Lases 53 5dl (5,10
olie 5 i AL Rl A3 Ve b Sl s
508 L 5 am s A MK lame 3 s 4y e ls

(F i) 05 5 Jools o o Ogn 0

N. glomerulosa subsp. staffina

S50l (s 2050 Sl Gl WL 4 S
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Table 4- Mean comparison results of storage conditions, germination treatment and their interaction effects on the
germination traits of N. pogonospermaseeds.

%) > - i, g 3 ;‘§
15| ;8 z < 1 E \"T's: 3 2 5 E g }g”
GE|JE x| 32 | AF | 12| 3g | Yg | F2 | 98| 3t
8| %38 veg| E g 38 > | 12| 3¢ 75 73
35138 3E| ze | 9T | xf | 3T Le | Z2 | lo | tE
2| 3 e ME N 5 + 5 3 E 13 E S £ 8 E = ¥ 3
2|~ g E © 2 8 RN & = 8 =85 =3 73
gl 8 3 3 | 3§ B} N
& =

0 74.66 d 6 i 3.35 b-e 1.19 i 0.85 j 0.753 gh 1.60 k 1.14 jk

1 _ 88 bc 8.35 d-g | 348 b-d 4.53 a-c 4.3 a 0.853 fg 5.15 a 5.04 a

2 ‘g ‘g 100 a 8.41 d-g | 3.26 b-e 3.26 f-h 2.67 c-i 0.586 h 3.26 ij 4.55 ab

3 © 90.66 ab 7.91 e-h 3.24 c-e 3.70 d-g 3.16 b-f 0.92 fg 4.08 d-h 3.48 c-e

4 92 ab 7.65 f-h 3.15 c-f 2.79 h 2.2 hi 0.84 fg 3.04 j 2.62 e-h

- 0 89.33 ab 8.90 c-f 3.13 c-f 4.44 a-d 3.11 b-g 1.92 ab 5.03 ab 1.62 i-k

1 ; 100 a 10.51 ab 2.52 fg 475 ab 2.78 Cc-i 1.96 ab 475 a-d 141 i-k

2 j'L) % 100 a | 939 | bd | 28 | dg | 1.80 i 088 | j 092 | fg | 180 | k | 096 | jk

3 O] 100 a 8.76 c-f 3.42 b-d 4.16 a-e 2.63 d-i 1.52 c 4.16 c-g 1.77 h-k

4 100 a 9.76 bc 2.68 e-g 4.02 b-f 2.12 hi 1.90 ab 4.02 e-i 1.10 jk

0 7466 | d 6 i | 33 | be | 119 i 085 | j 0753 | gh | 160 | k | 114 | jk

1 _ 89.33 ab 7.43 gh 3.31 b-e 3.28 f-h 3.02 b-g 0.626 h 3.64 f-j 4.95 a

2 3 % 9066 | ab | 679 | hi | 392 | ab | 299 | gh | 233 | gi | 0953 | fg | 328 | hj | 253 | fh

3 © 100 a 7.73 f-h 3.52 b-d 341 e-h 2.44 e-i 0.973 ef 341 g 2.56 f-h

4 100 a | 725 | gnh | 425 | a | 366 | dg | 27 | ci | 0966 | ef | 366 | fj | 280 | d-f

+4 0 89.33 ab 8.90 c-f 3.13 c-f 4.44 a-d 311 b-g 1.92 ab 5.03 ab 1.62 i-k

1 ; 100 a 8.36 d-g | 3.08 c-f 4.56 a-c 2.74 Cc-i 1.82 ab 4.56 a-e 1.50 i-k

2 j'L) % 100 a | 875 | cf | 296 | cg | 359 | eqg | 244 | ei | 114 | de | 359 | fj | 213 | fi

3 ) 92 ab 7.08 hi 3.37 b-d 3.34 f-h 2.36 f-i 1.26 d 3.63 f-j 1.87 0-j

4 100 a 10.53 ab 2.52 fg 3.8 c-f 2.03 i 1.76 b 3.8 e-j 1.15 jk

0 7466 | d 6 i | 335 | be | 119 i | o8 | j 0753 | gh | 160 | k | 1.14 | jk

1 _ 85.33 bc 7.91 e-h 2.98 c-g 3.67 d-g 3.46 bc 0.853 fg 4.32 b-f 4.07 bc

2 'g ‘é 90.66 ab 9.73 bc 2.49 fg 1.57 i 0.83 j 0.9 fg 1.73 k 0.94 k

3 © 100 a 9.23 cd 3.02 c-g 4.83 a 3.6 ab 1.23 d 4.83 a-d 2.92 d-f

4 96 ab 7.68 f-h 3.59 bc 3.93 c-f 3.2 b-e 0.906 fg 4.10 c-g 35 cd

18 0 89.33 ab 8.90 c-f 3.13 c-f 4.44 a-d 311 b-g 1.92 ab 5.03 ab 1.62 i-k

1 E 93.33 ab 9.11 c-e 2.87 d-g 457 a-c 2.92 b-h 1.98 a 4,90 a-c 1.47 i-k

2 _'ll; § 78.66 cd 7.04 hi 3.17 c-f 3.72 d-g 3.46 bc 1.26 d 4.73 a-d 2.73 d-g

3 0] 100 a 11.32 a 2.38 [s} 4.56 a-c 3.33 c-d 1.23 d 4.56 a-e 2.72 d-g

4 100 a 9.01 c-e 3 c-g 4.18 a-e 2.36 f-i 1.81 ab | 4.18 c-g 1.31 i-k
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Table 5- Analysis of variance results of the storage conditions, germination treatment and their interaction effects on
germination traits of N. glomerulosa subsp. staffina seeds

© 3 E . } s
o 2 v, = = >
a > < B R = - s < = S
2 YE | 3e | :S | 28| a2 | a5 | aE | 22
Sk ple L. B = 22 q)‘é 22 ! S T 8
=, © 4\: ﬁ,ﬂi _;é 3 D “}‘2 ,-}-O—J \‘_';8’ 35
S.0.V 3 7 E 3 .5 3 E ES o 2 8 = y 2
Y oS = . @ N 5 L=t = > 2
LI v g RN SN o g » 3 32
(0] 3 3, § 3 2 2 3
RIS b
<
)_’Q . 2 6.93 0.309 0.614 0.099 0.177 0.003 0.184 1.146
Replication
1165 sles
M 2 523.2* 0.22 3.32%* 1.21** 0.47** 0.50** 1.94** 0.794
Storage temperature (T)
Sl s ke *k ke *k *k
L 1 51.37 4.09 34.22 0.321 2.40 1.95 0.023 42.12
Germination treatment (G)
‘5)1@;;.:.4
. 4 4218.4** 8.90** 2.04** 2.68** 1.18** 0.21** 1.36** 17.26**
Storage period (P)
T*G 2 337.21%* 6.30** 6.21** 1.13** 1.18** 0.70** 2.82%* 3.20**
T*P 8 411.86** 1.15** 2.54%* 1.32** 1.13** 0.16** 2.73** 0.98*
G*P 4 2618.04** 8.21** 1.44** 2.67** 1.61** 0.46** 0.60** 27.39**
T*G*P 8 1134.4%* 2.956** 2.745** 0.973** 0.560** 0.277** 0.527** 8.22**
s
58 126.1 0.342 0.332 0.169 0.09 0.022 0.143 0.409
Error
NN
e e e 15.98 18.84 8.97 17.7 18.87 17.61 17.97 19.2
CV %

*, **: Significant at 5 and 1 percent and non-significant, respectively.
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Table 6- Mean comparison results of storage conditions, germination treatment and their interaction effects on the
germination traits of N. glomerulosa subsp. staffina seeds.

= —
G 5 - L 3 3
° 2 S ‘3 =4 g 2 — = -
3¢l 18| E| s | s ) 2 5 | 28 £ g 5
95| 9 E| 3+ 8 L 53 32 3 2 =z 3 s = g 33
VRS Sl —}, f—_‘,’ _‘; S 23 4) c A= =] 3 S Yy =3 —
$80%3| g 18| S| 38| Ls | 78| 48 2| ;§
SE| 25| %8 = QB 28 3 2 y o ¥ 5 . 5
25 98] AE 3 E v £ L= .2 — @ P -~ @ L
G2 5 e Y £ N5 + 85 2 E 13 E o E B £ = TS
® =) = @ 2 Bl ng S 5 S o S 5 3 o=
e 2| > 8 £ o 3 8 ) & i =5 = 3 ? g
s o o ~ £ N = @ % Lia
2 & o 2 E 28
() -~ = NN )
& =
0 173 | i | 076 | m | 603 | eh | 028 | h | 089 | cd | 07467 | e-h | 1.64 | dg | 1.34 | de
1 <[ 706 | bf | 320 | di [ 600 | eh | 126 | dg | 12 |cd | 062 | gj | 182 | c-g | 183 | ce
2 3 E| 746 | be | 285 | fk | 692 | cf (126 | dg | 124 | cd | 044 | ij | 168 | dg [ 281 | be
3 ©1826|ad| 407 | bc|637| dh | 213 | ac | 226 | a | 035 | j | 261 | ab | 648 | a
” 4 84 | ad | 329 | dh| 744 | bd | 192 | ad | 132 | c-d | 095 | b-f | 228 | ae | 141 | de
+
0 413 | h | 224 | il | 562 | gi | 075 | gh | 092 | cd | 118 | ab | 211 | bf | 076 | e
1 S| 546 | eh | 263 | gk [541 | hi | 128 | dg | 11 |cd| 128 | a | 238 |ad | 086 | e
2 % §|813|ad| 323 |di|688 | f | 191 | ad | 106 | cd | 128 | a | 235 | ad |08 | e
3 51 68 | cf | 340 | ch |[530| hi | 129 | dg | 146 | bc | 044 | ij | 191 | bg [334] b
4 80 | ad | 443 | ac | 474| i | 178 | ad | 123 | cd | 097 | be | 220 | be | 1.26 | de
0 173 | i | 076 | m | 603 | eh | 028 | h | 089 | cd | 07467 | e-h | 1.64 | dg | 1.34 | de
1 |46 | oh | 178 | K | 684 | cf [098 | eh | 106 | cd | 103 |ad | 21 | bf|202| e
2 32| 76 |ad| 291 | ej |68 | cf (176 | ae [ 131 | cd| 098 |be | 23 |ae 133 | de
3 ©l 84 |ad| 29 |dj|770| bc | 193 | ad | 126 | cd | 104 | ad | 230 | ae | 1.20 | de
. 4 76 | ad | 281 | fk | 755| bc | 226 | ab | 21 | a | 088 | cqg | 298| a | 240 | bd
+
0 413 | h | 224 | il | 562| gi | 075 | gh | 092 | cd | 118 | ab | 211 | bf | 076 | e
1 S| 72 | bf | 328 | di | 577 | i [ 159 | bf | 117 [ cd | 102 | ae | 219 | be | 1.18 | de
2 3; §| 72 | bf | 350 |bg | 553 | gi | 143 | cg | 093 | cd | 105 |ac 198 | bf| o091 | e
=)
3 Blora| a | 455 | ab | 619 | eh | 241 | a | 130 | cd | 118 | ab | 248 | ac | 110 | de
4 746 | b-e 3.60 b-g [ 599 | e-h | 191 | ad | 145 | bc 1.12 a-c | 258 | ac | 131 de
0 173 | i | 076 | m | 603 | eh | 028 | h | 089 | cd | 07467 | e-h | 1.64 | dg | 1.34 | de
1 | 4 | h | 1310 | Im |88 | a [073| gh | 080 | cd [ 076 | dh | 167 | dg | 120 | de
2 3 E[653|dg| 235 | hl|745| bd |078| gh | 078 | d | 043 | ij | 121 | g | 178 | ce
3 ©1906 | ab | 382 | b-f | 659 | cg | 131 | dg | 089 | cd | 052 | h | 142 | fg | 170 | ce
5 4 88 | ac | 301 | dj | 830 | ab | 228 | ab | 158 | b | 1.02 | ae | 26 | ab | 1.63 | ce
0 413 | h | 224 | il | 562| gi | 075 | gh | 092 | cd | 118 | ab | 211 | bf | 076 | e
1 S| 52 | fh | 201 | j1 |69 | ce [084| fh [093| cd | 07 | fi | 163 |dg | 136 | de
2 f; §|813|ad| 343 |ch | 634 | oh | 134 | cg | 11 |cd | 058 | hj | 168 | d-g | 1.88 | ce
=)
3 5|o978| a | 520 | a |485| i | 150 | b-g |08 | cd | 069 | fi | 155 | eg | 127 | de
4 92 | ab | 400 | be | 615 | eh | 1.81 | ad | 1.03 | c-d | 1.03 | ad | 206 | bf | 099 | e
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35 34l Lials” (De Vitis et al., 2020) >, . 50
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SSle il sy Giul S w c olg Sl Aoy i
] .(Sharifi Ashourabadi et al., 2022) s,ls 54|
Cowsas (EChinOps robustus) Jbis S jds ) 53 gl
0B ST (SIESS sles 53 G385 e 45 () sbas 0T
Cheraghi Takht ) &l oz | ol 51§ L +F St
Brassica «, 4  s,lsLl il alllae .(Choobi et al., 2023
Treculia africana «(napus Ellis and Roberts, 1996)

b s Yy LS (Onyekwelua & Fayose, 2007)

Iranian Journal of Seed Science and Technology

Lodigy 495 dw ydv (S)IeSS Ll p 90593 (p2 s s
JB sl Conlsy 0lej s sl 0L Sl el mls
aS gy sbas .oyl 54 héf@jél}q— Slaws Ols (glaug s
554l Loy YA L N. glomerulosa subsp. staffina «,8
s N. haussknechtii 5 4538 95 4 co i (s
Ol g 313 Olid Lo ;3 A 3 VY 54l > L N. pogonosperma
U Ll o 68l CBls 3l e S0 s Ly S gline
5L N. glomerulosa subsp. staffina « & s J ol 3l
Sk g a S Cils 3l e 34l e 3l IS
A5 3L e )3 Lk slaas S s adsl Ol 3 g
Calibes slaas € ol 0515 OLis Asgari et al. (2015) olals
N ZYA d 5 G3alem 5039 48U Ol (lyls Lwas sy
«N. haussknechtii) /¥# «(glomerulosa subsp. staffina
.Llazsls (N. cataria) Y#7/. s (N. pogonosperma) 7.\Y
N. glomerulosa 58 5540 s Ol s ¢ 5500 oy o
adsl 534l 4 dp )3 OY O 50 4 |, sUbsP. staffina
ol ol (6,8 o3Il Slio pslie o 5t sl il 3
a el (il Ol ke ke ¢ 38 o
Sy M oo Hlgr Sl g Bl s araty; b s
N. pogonosperma s N. haussknechtii 6uu,f)> AT
& oS5 4l sl el el ler S 5l (IS
53 Laaml ol iolsl dwoys Ve 514 ssu> Ol
Silybum Anthemis altissima L. Eruca sativa L. slas S
9 Ce o Ol 457 sl Ol Satureja .. s marianum
2313 68 33 ay sarls 5 emalS ob (il do )
b o ol el o c il ol b s
Alizadeh & Isvand, 2014; Hoseinpour Qazvini et al., )
U@ s—a> 3 .(2018; Cheraghi Takht Choobi et al., 2023
Sl gl b Sl gl 54l Ao yd Tis
5 el Jb (Giale s Jy )l Sl G
S e 8 S 3 g (5 S abee Sl 4y el
N. glomerulosa subsp. staffina 4;,? P Olio pl Ol
5 N. haussknechtii slaw 8 53 5 (s 1K ole Ll 51

g 0dd Jool Csls 5l e Ol s N. pogonosperma

Ol ) 658 5 psle 4,2

Vol.: 13, No.: 3, Autumn 2024

VFov J:iti g a)wau Y Jl>



AY

b‘)&“‘ 3 bl ngLé

L 559 adsl ol lyls N. glomerulosa subsp. staffina
Db 68 ol OBLE s S cole ¥ ety (6146
5 N. haussknechtii gla 4,8 4S5 > 3 3p 5 s
4.z Sl gl LS 4l Ol = N. pogonosperma
03 god 4 5 ad gl Ol s b Dol s 5 )
S Jdoaed i Sy 056 ey G4l pde L o
WA 5 +F Y0 s e 1S anllae . sL 4yl Ol
Soe ol 587 1SS 81 s o> o g ol Ol 31,8 il 4y
4}?}>§MM&MUUQ)L€UW
55 5318 sLw+¥ clesN. glomerulosa subsp. staffina
—\A N. pogonosperma s N. haussknechtii lLa u,_f
VA slos el OISl ple Sy 3 503 31 8 wlwas s
5555 St 3 +F gles 5l Ol 0 o) S Slwas s
S5 g Gyl sy ST s gas eslis
sS4, ol N. pogonosperma 4 N. haussknechtii
oy el & glazs SLSTN. glomerulosa subsp. staffina

338 o o5 it sla 8 (5 dam b o lsT

References

Abdul-Baki, A. A., & Anderson, J. D. (1973). Vigor
determination in soybean by multiple criteria.
Crop Science, 13, 630-633.
https://doi.org/10.2135/cropsci1973.0011183X0013000
60013x

Afzal, 1., Kamran, M., Basra, S. M. A,, Khan, S. H. U,,
Mahmood, A., Farooq, M., & Tan, D. K
(2020). Harvesting and post-harvest management
approaches for preserving cottonseed quality.
Industrial Crops and Products, 155, 112842.
https://doi.org/10.1016/j.indcrop.2020.112842

Agrawal, R. L. (2004). Seed technology. Oxford I1BH
Pub.

Alizadeh, A. M., & Isvand, H. R. (2014). Investigating
the germination percentage, germination speed, and root
index of two species of medicinal plants (Eruca sativa L.
and Anthemis altissima L.) in spring house and dry
storage. Iranian Journal of Medical and Aromatic Plants
Research, 3, 301-307. [In Persian]

Asaadi, A., & Heshmati, Gh. (2015). The effect of
different treatments on seeds dormancy and germination
of Thymus transcaucasicus Ronn. and Zataria
multiflora Boiss. Journal of Plant Research (lranian
Journal of Biology), 28, 12-22. [In Persian]

Iranian Journal of Seed Science and Technology

Jsb 53 5d dlg) o sl 0L (Oskouei & Sheidaei, 2017)
S o5 el sl (K35 Sl g (5lme 3
o 51 Mg 0553 Jsb 5 Las s Cysby Ol )5
Lsls ot Sladlas i wn Bgp oy S50 Jol Jolse
St il By b 5Ll b 5 Les J Al
SSes g4 Swertia chirayita (g 5luwe 3 31 k8 5d 05,8
‘:,_&LA,.L.43},.3,;@)_;,-,@6.\_;)0:{1);1@\{@!
Pradhan & ) &ul j5e 5 oo am el i 2als , aSL
.(Badola, 2012, 2008
S5 Gl 02 AU e Osmsp S ealin
4S5 JL> )5 55e5 5Ll N glomerulosa subsp. staffina
i, N. pogonosperma s N. haussknechtii L;m;,f &4l
CF e Lol e sl (Il e Ol 4
oo g3l 53 o e N glomerulosa subsp. Staffina
Rajabian et ) o2l _zs I 55 Ferula assa-foetida « 5
Shams et ) Stipa barbata (s, i b .(al., 2007
«(Ghasemi Pirbalouti et al., 2005) Us ;i 57 «(al., 2005
Abies pindrow and Picea «(Shariati et al., 2002) o!,sl
Tabebuia impetiginosa «(Rawat et al. 2008) smithiana
Chauhan et ) Galium tricornutum ,» «(Silva et al., 2004)
Gashi et ) Ramonda serbica and R. nathaliae «al., 2006
5 (Thymus transcaucasicus) gl & s 5T «(al., 2012
Asaadi & Heshmati, ) (Zataria moltiflora) ¢3! & i 5T
Al sy G340 S el St 28 S0l (2015
Loy (502 4 Dol disle ola ¥ goien 1w L Lo o
2 3gm g0 Slad Sges Se La ¥ dn a8 o SaS
S a3 e sl 1y (slie ol ge B ST o s 2 1 e 5T
2 G5l 5 03,5 6 i 1y e A Laia T

.(Gupta & Chakrabarty, 2013) das . il 581,

ELJC g
381 o ek LB 55 a8 A sdalie anlllas oyl 5o
N. glomerulosa N. haussknechtii 43}5 dw ol sla,yd

u}_? 5,05 54> N. pogonosperma  subsp. staffina

Ol ) 655 5 psle 4,2

Vol.: 13, No.: 3, Autumn 2024

VP ﬂ.h AN c)\.«..i AY .ll>


https://doi.org/10.2135/cropsci1973.0011183X001300060013x
https://doi.org/10.2135/cropsci1973.0011183X001300060013x
https://doi.org/10.1016/j.indcrop.2020.112842

g ot gy Calien s 50 (6,106 093 sb 5 bes oo e i

A¥

Asgari, M., Nasiri, M., Jafari, A. A., & Falah Hoseini, L.
(2015). Investigation of chilling effects on characteristics of
seed germination, vigor, and seedling growth of Nepeta
spp. species. Journal of Range Science, 5(4), 313-324.
https://doi.org/10.1001.1.20089996.2015.5.4.8.4

Cappelli, A, Cini, E., Lorini, C., Oliva, N., & Bonaccorsi,
G. (2020a). Insects as food: A review on risk assessments
of Tenebrionidae and Gryllidae in relation to first machines
and plants development. Food Control, 108, 106877.
https://doi.org/10.1016/j.foodcont.2019.106877

Cappelli, A., Guerrini, L., Parenti, A., Palladino, G.,
& Cini, E. (2020b). Effects of wheat tempering and stone
rotational speed on particle size, dough rheology, and
bread characteristics for stone-milled weak flour.
Journal  of  Cereal Science, 91, 102879.
https://doi.org/10.1016/j.j¢s.2019.102879

Chauhan, B. S., Gill, G., & Preston, C. (2006). Factors
affecting seed germination of Galium tricornutum in
Australia. Weed Science, 54, 471-477.
https://doi.org/10.1614/WS-05-176R1.1

Cheraghi Takht Choobi, T. A., Moosavi, S. A., Zare,
A., Koochekzade, A., & Parmoon, G.
(2023). Quantification of the effects of aging on cardinal
temperatures of Echinops seed germination using
nonlinear models (Echinops spp.). Iranian Journal of
Seed Science and Technology, 12(4), 35-46.
https://doi.org/10.22092/ijsst.2023.357852.1425 [In
Persian]

De Vitis, M., Hay, F. R., Dickie, J., Trivedi, C., Choi,
J., & Fiegener, R. (2020). Seed storage: Maintaining
seed viability and vigor for restoration use. Restoration
Ecology, 66, 8-14.

Ellis, R. H., & Roberts, E. H. (1981). The quantification
of aging and survival in orthodox seeds. Seed Science and
Technology, 9, 373-409.

Ellis, R. H., Hong, T. D., Astley, D., Pinnegar, A. E.,
& Kraak, H. L. (1996). Survival of dry and ultra-dry
seeds of carrot, groundnut, lettuce, oilseed rape, and
onion during five years of hermetic storage at two
temperatures. Seed Science and Technology, 24, 347-
358.

Gashi, B., Abdullai, K., Mata, V., & Kongjika, E.
(2012). Effect of gibberellic acid and potassium nitrate
on seed germination of the resurrection plants Ramonda
serbica and R. nathaliae. African Journal of
Biotechnology, 20(11), 4537-4542.

Ghasemi Pirbalouti, A., Golparvar, A., Riyahi
Dehkordi, M., & Navid, A. (2005). Effect of different
treatments on seed dormancy and germination of Thymus
daenensis Celak. Iranian Journal of Medicinal and
Aromatic  Plants  Research, 21(3), 371-379.
https://doi.org/10.22092/ijmapr.2005.115094 [In Persian]

Iranian Journal of Seed Science and Technology

Gupta, R., & Chakrabarty, S. K. (2013). Gibberellic
acid in plant: Still a mystery unresolved. Plant Signaling
& Behavior, 8(9), €25504.

Hoseinpour Qazvini, A. A., Alizadeh, M. A., Jafari, G.
H. A., & Valad Abadi, A. R. (2018). The effect of cold
scratch treatments and after re-rotation to break
dormancy in four out of eight ecotypes of Satureja:
Standard method of germination. Iranian Journal of
Medical and Aromatic Plants Research, 1, 48-58.
https://doi.org/10.22092/ijmapr.2012.3066 [In Persian]

Jamzad, Z., Grayer, R. J., Kite, G. C., Simmonds, M.
S., Ingrouille, M., & Jalili, A. (2003). Leaf surface
flavonoids in Iranian species of Nepeta (Lamiaceae) and
some related genera. Biochemical Systematics and
Ecology, 31(6), 587-600. https://doi.org/10.1016/S0305-

1978(02)00221-1 [In Persian]

Moncini, L., Simone, G., Romi, M., Cai, G.,
Guerriero, G., Whittaker, A., Benedettelli, S., &
Berni, R. (2020). Controlled nitrogen atmosphere for the
preservation of functional molecules during silos storage:
A case study using old Italian wheat cultivars. Journal of
Stored Products Research, 88, 101638.
https://doi.org/10.1016/j.jspr.2020.101638

Mozaffarian, V. A. (2006). Dictionary of Iranian plant
names: Latin-English-Persian (4th ed.). Farhang
Moaser.

Nasreen, S., Khan, B. R., & Mohmad, A. S. (2000). The
effect of storage temperature, storage period, and seed
moisture content on seed viability of soybean. Pakistan
Journal of Biological Sciences, 3, 2003-2004.
https://doi.org/10.3923/pjbs.2000.2003.2004

Onyekwelua, J. C., & Fayose, O. J. (2007). Effect of
storage methods on the germination and proximate
composition of Treculia africana seeds. In E. Tielkes
(Ed.), Proceedings of the International Conference on
Agricultural Research for Development. Cuvillier Verlag
Gaottingen.

Oskouei, B., & Sheidaei, S. (2017). Review paper: Seed
deterioration. Iranian Journal of Seed Sciences and
Research, 4(3), 125-
143. https://doi.org/10.22124/jms.2017.2512 [In Persian]

Pradhan, B. K., & Badola, H. K. (2008). Seed
germination response of populations of Swertia
chirayita following periodical storage. Seed Technology,
30, 63-69.

Pradhan, B. K., & Badola, H. K. (2012). Effect of
storage conditions and storage periods on seed
germination in eleven populations of Swertia chirayita:
A critically endangered medicinal herb in the
Himalaya. Scientific World Journal,
10, 128105. https://doi.org/10.1100/2012/128105

Ol ) 658 5 psle 4,2

Vol.: 13, No.: 3, Autumn 2024

VFov J:ili g a)w Y Jl>


https://doi.org/10.1001.1.20089996.2015.5.4.8.4
https://doi.org/10.1016/j.foodcont.2019.106877
https://doi.org/10.1016/j.jcs.2019.102879
https://doi.org/10.1614/WS-05-176R1.1
https://doi.org/10.22092/ijsst.2023.357852.1425
https://doi.org/10.22092/ijmapr.2005.115094
https://doi.org/10.22092/ijmapr.2012.3066
https://doi.org/10.1016/S0305-1978(02)00221-1
https://doi.org/10.1016/S0305-1978(02)00221-1
https://doi.org/10.1016/j.jspr.2020.101638
https://doi.org/10.3923/pjbs.2000.2003.2004
https://doi.org/10.22124/jms.2017.2512
https://doi.org/10.1100/2012/128105

AO

bb&.@.}: 3 bl kaLﬁ

Rajabian, T., Saboora, A., Hassani, B., & Fallah
Hosseini, H. (2007). Effects of GA3 and chilling on seed
germination of Ferula assa-foetida, a medicinal
plant. Iranian Journal of Medical and Aromatic Plants
Research, 23(3), 391-404. [In Persian]

Rawat, B. S., Khanduri, V. P., & Sharma, C. M.
(2008). Beneficial effects of cold-moist stratification on
seed germination behaviors of Abies pindrow and Picea
smithiana. Journal of Forestry Research, 19(2), 125-
130. https://doi.org/10.1007/s11676-008-0021-8

Saeed, M. F., Jamal, A., Ahmad, I, Ali, S., Shah, G.,
Husnain, S., Farooq, A., & Wang, J. (2020). Storage
conditions deteriorate cotton and wheat seed quality: An
assessment of farmers' awareness in Pakistan. Agronomy,
10, 1246. https://doi.org/10.3390/agronomy10091246

Shams, R., Shariati, M., & Modaresi Hashemi, M.
(2005). Study of some dormancy-breaking treatments in
five provinces of Stipa barbata Desf. Iranian Journal of
Biology, 18, 48-59. [In Persian]

Shariati, M., Asemane, T., & Modares Hashemi, M.
(2002). Effect of different treatments on breaking seed
dormancy in yarrow. Pajouhesh Va Sazandgi, 56-57, 2-
8. [In Persian]

Sharifi Ashourabadi, E., Makizadeh Tafti, M., Hasnai, J.,
& Labaschi, M. H. (2022). The effect of temperature and
humidity on seed germination of six different species
of Thymus. Iranian Journal of Seed Science and Technology,
10, 1-15. https://doi.org/10.22092/ijsst.2020.128012.1296 [In
Persian]

Sheidaei, S., Heidari Sharifabad, H., Hamidi, A.,
Noormochammadi, G., & Moghaddam, A.
(2016). Effect of storage condition, initial seed moisture
content, and germination on soybean seed
deterioration. Iranian Journal of Seed Research, 2(2), 29-
45. [In Persian]

Iranian Journal of Seed Science and Technology

Sheidaei, S., Heidari Sharisabad, H., Hamidi, A.,
Noormohammadi, G., & Moghaddam, A.
(2014a). Evaluation of soybean seed quality under long-
term storage. International Journal of Biosciences, 5(3),
214-219.

Sheidaei, S., Heidari Sharisabad, H., Hamidi, A,
Noormohammadi, G., & Moghaddam, A.
(2014b). Relationship between laboratory indices of
soybean seed vigor with field emergence and
yield. International Journal of Biosciences, 5(12), 281-
287.

Shelar, V. R., Shaikh, R. S, & Nikam, A. S.
(2008). Soybean seed quality during storage: A
review. Agricultural Reviews, 9(2), 125-131.

Silva, E. A. A., Davide, A. C., Faria, J. M. R., Melo, D.
L. B.,, & Abreu, G. B. (2004). Germination studies
on Tabebuia impetiginosa Mart. seeds. Cerne Lavras,
10(1), 1-9.

Takeda, Y., Ooiso, Y., Masuda, T., Honda, G.
Otsuka, H., Sezik, E., & Yesilada, E. (1998). Iridoid
and eugenol glycosides from Nepeta
cadmea. Photochemistry, 49(3), 787-791.

Taskina, A., Javan, M., Sonboli, A., & Semnanian, S.
(2012). Antinociceptive and anti-inflammatory activities
of the essential oil of Nepeta crispa Willd. in experimental
rat models. Natural Product Research, 26(16), 1529-1534.
https://doi.org/10.1080/14786419.2011.565284

Walters, C., Ballesteros, D., & Vertucci, V. A.
(2010). Structural mechanics of seed deterioration:
Standing the test of time. Plant Science, 179, 565-
573. https://doi.org/10.1016/j.plantsci.2010.06.016

Wambugu, P., Mathenge, P., Auma, E., & Van
Rheenen, H. (2009). Efficacy of traditional maize (Zea
mays L.) seed storage methods in western Kenya. African
Journal of Food, Agriculture, Nutrition and Development,
9, 44-50. https://doi.org/10.4314/ajfand.v9i4.43882

Ol ) 655 5 psle 4,2

Vol.: 13, No.: 3, Autumn 2024

VP ﬁ.h AN c)\.«..i AY .ll>


https://doi.org/10.1007/s11676-008-0021-8
https://doi.org/10.3390/agronomy10091246
https://doi.org/10.22092/ijsst.2020.128012.1296
https://doi.org/10.1080/14786419.2011.565284
https://doi.org/10.1016/j.plantsci.2010.06.016
https://doi.org/10.4314/ajfand.v9i4.43882




