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Table 1. Geographic characteristics of the St. John’s wort’s seed collection regions used in the present study

.3 . B ) ) Lys gl 3l gl | 1 o s
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Population | Collection Region Longitude Latitude s .
of seeds Altitude (m) Collection
1 Challus, Mazandaran 51° 40’ 70" 36° 64’ 59" 81 2009
Feredunkenar, o 11 1 o 11 rAm
2 IBRC Mazandaran 52°31'17 36°41' 02 -20 2009
3 Ramyan, Golestan 55°08' 25" 37° 00" 52" 226 2012
4 Parvar, Semnan 53°29' 04" 35°53" 16" 2114 2009
5 Zanjan, Zanjan 48°44' 17" 36° 41’ 43" 2350 2009
6 RIFR Saqqez, Kurdestan 46° 16’ 02" 36° 14’ 28" 1476 2010
7 Meshkin Shahr, Ardabil ~ 47° 22’ 44" 38° 19’ 56" 1730 2010
8 NRAR ~ Peresto Aleshuar 48°21'23"  33°48' 57" 1748 2016
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Fig. 2. The map of Geographic location of the St. John’s wort’s seed collection regions used in the present
study, traced using GIS software.
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Table 2. Three culture media details used for seed

dormancy elimination of St. John’s wort
populations
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MS Medium consisting of 4.4 g 1!
common salts, 30 g 1! Sucrose, 2 g I'!
glycine
B ol Oseysn i 8 pySishee Voo Lot it
(V10 o), 5o 5 g0l 55— joiw) Sl pun
to (Sanchez-Coronado et al., 2015)
enriched with 1000 mg 1" Gibberellic
acid
ty G aie 5l ooz S el azily i to
DS g 5L W36 g, CoiS Laa
Modified t, consisting of 25% of

common salts, lacking sucrose and
glycine

OAAF ()5 5 15 )9l Lo 090 (slacpmoling b oot (22”
* Enriched by necessary vitamins (Gamborg et al.,
1986)
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Fig. 2. Different stages of in vitro germination test and the propagation of St. John’s wort. (A) Vessels,
containing MS media as well as seeds, t;; (B) Microtubes containing 0.5 ml modified MS medium carrying

single seeds, tp; (C) Plants ready for transplanting into common MS medium for propagation; (D) Identical
plants from micro propagation.

=h IS Sl aojs p S lma g 5 s pslaer dme Sl il 432 Y Jous
Table 3. Analysis of variance for the effect of seed collection’s location and culture medium on the
germination percentage of St. John’s wort

S5l weyd Sl ye 5:Kle

OlyedS g solil a0 T
Source of variations Df Mean Sqt;f;ecse;)l’fagge;mmatlon
2% 6 slaex Je Seed collection’s location (A) 7 2790.5%
B Culture medium (B) 2 708.5*
(A) x(B) (A) x(B) 14 1821.5%
s Error 48 7.7
(020) Sl il yo Coefficient of variation (%) - 4.4

7Y e mdan o ls e S ™
** Significant difference at 1% probability level
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Table 4. Mean squares of interaction between seed collection’s location and culture medium sliced on the
basis of culture medium for germination percentage

Sy gt
Source of Variations eolyl az o laye eSilee
2% S slaez Je Df Mean Squares
Seed collection’s location

1 2 3276.33*
2 2 515.11*
3 2 724.11*
4 2 2864.33*
5 2 3123.11*
6 2 1094.33*
7 2 0.44™

8 2 2852.11%

1Y Jleizl o jo o soe BB g o sre e ST o 5 =

ns
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"> **Non-significant and significant difference at 1% probability level, respectively

* Numbers represents eight seed collection’s location according to Table 1.
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Table S. Effects of seed collection’s location and culture medium on germination percentage
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82.33 11 .45

LSDl% =6.077
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Means with at least a common letter have no significant different at 1% probability level.

* Numbers represents eight seed collection’s location according to Table 1.
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Table 6. Pearson correlation coefficients for seeds germination percentage of St. John’s wort’s populations

vs. geographical characteristics of seed collection’s locations
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The first in vitro study of seed dormancy breakage in Iranian populations
of St. John’s Wort (Hypericum perforatum) with different geographical
origins
Zahra Heidari', Ghasem Karimzadeh" ", Sajad Rashidi Monfared>
Extended Abstract

Introduction: St. John’s wort is one of the most amazing and medicinal plants of interest worldwide which is
nowadays known as a certain cure for depression. However, the presence of dormancy and low seed germination is
a barrier to the progress of its breeding programs. Despite the richness of the plant’s genetic resources, there are
only a few studies reported on its propagation and maintenance in Iran, most of which do not mention the
geographical origin of the used seeds or explants. The current study was carried out aiming to evaluate in vitro
plant propagation of eight Iranian endemic populations of St. John’s wort seeds which belonged to different
geographical origins, emphasizing seed dormancy phenomena.

Materials and Methods: Following the collection of eight populations of St. John’s wort (Hypericum
perforatum L.) seeds from different geographical regions of Iran, the Murashige and Skoog culture media
(common salt mixture as a control, MS improved with gibberellic acid and a modified combination of MS) was
used in an effort to investigate the effect of culture medium as well as seed collection locations on the germination
percentage of these populations.

Results: The results showed that the interaction between the seed collection locations and the culture medium
on seed germination was significant at P<0.01. Besides, the effect of changing culture media on seed germination
was significant in all populations at P<0.01, except for Meshkin-Shahr. In other words, the seeds collected from
Meshkin-Shahr germinated easily as well as notably under in vitro conditions (97.3% on average), and there was
no need either to modify the combination of MS medium or to use gibberellic acid for seed dormancy elimination.
The seeds originated from Challus and Peresk had the lowest germination in the control medium (22.3%, on
average). Seeds from Challus and Saqqez had better germination in the media enriched with gibberellic acid
compared to the control and the modified MS media (88% and 65%, respectively). However, less than half of the
Parvar seeds germinated in the MS medium improved with GA;, compared to the control. Cultivation of seeds
obtained from Fereydunkenar in common MS medium also led to better germination than using GA; and
modifying the combination of medium with 95% and 99% confidence levels, respectively.

Conclusion: The results of the current study demonstrated that the observed difference in seed germination
percentage is remarkable in the Iranian endemic St. John’s wort populations under in vitro conditions. Moreover,
the variation among national populations was significant. Besides, the response of the seed populations originating
from different locations varied with respect to the changes in the culture medium and in the different cases. This
shows the considerable effect of the growth location of the maternal plant on the characteristics of the next
generation seeds, especially the way they germinate. Hence, it is very important to pay attention to the seed’s
origins in the studies and it is investigable.

Keywords: Germination, Gibberellic acid, Medicinal plant

Highlights:
1- This is the first report on the in vitro seed dormancy elimination in the eight Iranian St. John’s wort
populations.

2- It was for the first time bringing up the geographical origins of seeds in the national germination studies on
the St. John’s wort.

3- Itis a quite new method to use a modified combination of MS medium for seed dormancy elimination in the
St. John’s wort.
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