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Figure 1. Live embryos of F. excelsior cryopreserved seeds tested with tetrazolium. A- control, B- control
cryopreserved, C- desiccation, D- glycerol 30% and H- vitrification
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Table 2 — Summary of ANOVA (MS) of different cryo- pretreatments on viability and seed germination traits of
F. excelsior seeds

Slio ol Traits s MS s MS
Treatment (DF=4) Error (DF=8)
4ebegd a0 Viability percentage 275% 9.4
Sialex o) Germination percentage 302m 82
Sl L e Rate of Germination 2.28* 0.37
Sl ploy Lo 2o Average germination time 0.96" 0.87
A o>l Vigor Index 0.25™ 0.08
aty,y Jsb Root length 0.12" 0.89
sl Jsb Stem length 0.25™ 0.27
walS b Seedling length 0.25™ 0.83
lo aaz; Job cuws Root to stem length ratio 0.052" 0.058

Slosme s 5 42530 5\ J\.@:.»lcla.‘)o Sold fre i iy NS 5 FFF
** *and ns= Significance at 1% and 5% probability levels and non-significant, respectively
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Table 3. Mean of different cryo-treatments on viability and seed germination traits and of F. excelsior
cryopreserved seeds.

dosn ¥ Jo S paslaces oS! St

Slas ol Name of traits . oo Control
30% glycerol Vitrification  Desiccation
Cryopreserved
4ol 0 98 Loy Viability percentage 80b 75¢ 92a 69d
So8lex Ao, Germination percentage 26 12 36 21
Sodlsr e e Rate of germination 0.01 0.012 0.01 0.02
soals> ol kwse  Average germination time 0.01 0.012 0.01 0.01
ay el Vigor Index 0.84 0.41 11 0.68
(e ile) aty, Jsb Root length (cm) 6.7a 6.6a 6.3a 6.3a
(o sle) sl Job Stem length (cm) 4.5a 4.03a 4.26a 47a
(o o8le) azalS b Seedling length (cm) 11.03 a 10.66 a 10.6 a 11.21a
sl 4 sy, Job s Root to stem length ratio 151a 1.67 a 148 a 135a

Ll 22550 S5l Q}»ﬂ Sheslimal b )l pae SN 2 Jial.q oS Gy by, éuaﬁ}\,.,a
Means of rows with the same letter are not significantly different according to Duncan 5% method.

T L D . . e TR X

F. excelsior S8 55 sbamalS 5955550 p sl ilise sl )l 51 awglie —Y JSK

A ETONE PR VI CRINE ISRV ) JvA DU PR LA oI AU : DN RPN

Figure 2- Comparison of the effects of different cryo-treatments on seedling morphology of F. excelsior seeds. A-
vitrification, B- desiccation, C- 30% glycerol, D- control cryopreserved
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Abstract

According to the IUCN, Fraxinus excelsior L. is a near-threatened species due to the spread of
Ash dieback disease. Thus, it is important to preserve the genetic resourse of this species. Seeds
and plant organs storage under cryopreservation conditions is a very efficient method to
maintain the germplasm of plant species for a long time. Ash seeds were collected from
Sangdeh region of Mazandaran province, Iran. Three dehydration treatments were applied to
store ash seeds in the cryopreservation. The treatments were 30% glycerol pretreatments,
vitrification, and desiccation which were used before entering to liquid nitrogen. After 24 hours,
the treated seeds were removed from liquid nitrogen and thawed. Then, they were evaluated for
viability and seed germination traits in coimparison to the control. The highest seed viability
(92%) and germination (36%) were related to desiccation treatment. The moisture content of F.
excelsior seeds at maturity was 5% (w/w). For desiccation treatment, the seeds were placed in a
desiccator containing silica gel under vacuum conditions. The moisture content of the seeds
decreased by 1.66% compared to the ripening time. Reducing the amount of seed moisture
prevents crystallization and rupture of plasma membranes in liquid nitrogen. Glycerol 30% and
vitrification treatments were also successful, but probably damaged the seed embryo and
reduced the seed survival rate. Due to higher efficiency and no need to use chemicals, the
collected ash seeds successfully cryopreserved in the Cryo-Bank of the Research Institute of
Forests and Rangelands, Iran, to preserve for a long term and to prevent the extinction of this
valuable and unique species.
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