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The effect of different seed dormancy breaking treatments on ... 2

EXTENDED ABSTRACT

Introduction

Climate changes, soil erosion, drought periods,
overexploitation as well as over-grazing have led to the
degradation of many lIranian rangelands. Degradation
rangeland amendment, including re-seeding, over-
sowing, and planned rotational grazing can improve soil
seed-bank and it is necessary to know the wants of seeds
to breaking dormancy. Echinophora platyloba is an
aromatic perennial plant belonging to the family
Apiaceae which is used as food seasoning and
persevering in lran and the shoots have medicinal
properties. This plant grown in some areas of the Zagros
and Alborz Mountains. E.platyloba is used as an aromatic
medicinal herb in Iranian traditional medicine as a food
flavoring in dairy products such as yogurt and cheese. its
main usage is as an antifungal preservative agent for
preventing the fungal growth and antibacterial on some
traditional made foods. This study aimed to investigate
treatments of moist chilling (15, 30, 45, 70, and 90 days),
gibberellic acid (GAs; 0, 500, 1000, and 2000 mg/L), and
scarification alone or a combination of these treatments
for breaking seed dormancy of E. platyloba

Materials and Methods

Seeds of E. platyloba were collected from at least 40
plants growing in the western region of Isfahan. These
seeds were then stored in paper bags and kept in a
refrigerator. Seeds were disinfected using sodium
hypochlorite (bleach with 1% active chlorine) for 15 min,
washed three times in distilled water, and germinated in
the Petri dishes with deionized water. To investigate seed
germination factors, we tested various treatments,
including moist chilling (15, 30, 45, 70, and 90 days),
GA: (gibberellic acid) concentrations (0, 500, 1000, and
2000 mg/L), and scarification, both alone and in
combined. Experiments were done in a factorial
randomized complete block design with at least three
replicates with 20 seeds each in Petri dishes.

Iranian Journal of Seed Science and Technology

Result and Dissuasion

Since the scarification treatment alone or combined with
other treatments does not affect germination parameters,
we focused on reporting the results of moist chilling,
GAs, and their combined treatments. Seed dormancy was
broken only after 90 days of moist chilling. Therefore, E.
platyloba seeds have morphophysiological dormancy.
Pretreatment with GAs; only induced germination with
germination percentage (GP: 33%) at the highest
concentration (2000 mg/L). The relatively low rate of
germination of non-cold stratification of E. platyloba
seeds may be due to a high concentration of abscisic acid
(ABA) and a low concentration of GAs within the seeds.
The highest GP (50%) and germination index (GR; 3
seeds per day) was recorded in moist chilling treatment
for 45 days with GA; treatment of 1000 mg/L. The lowest
GR was related to moist chilling treatment for 90 days
and moist chilling treatment for 30 and 70 days with GA3
treatments of 500 and 2000 mg/L. Our results confirm
that GAs could substitute cold stratification. It has been
reported that moist chilling increases GA biosynthesis,
and suppresses GA catabolism at the same time.
Germination of the seeds inside the schizocarp fruit was
inhibited. This result supports the hypothesis that the
pericarp acts by providing both mechanical resistances to
seed imbibition as well as chemical inhibitors. Then the
pericarp has an important role in seed dispersal.

Conclusions

Our results show that E. platyloba seeds exhibit
morphophysiological ~ dormancy, with  chemical
inhibitors in the pericarp playing an important role in
seed dispersal. Removal of the pericarp, followed by
moist chilling at 4-5°C for 45 days in the presence of GA;
-1000 mg/L is an effective strategy to improve seed
germination.
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Fig. 1- Effect of GA3 and moist chilling and their interaction on germination percentage in Echinophora platyloba
(mean + SE, n = 3). Different letters indicate statistically significant differences based on Duncan’s test (p < 0.05).
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Fig. 2- Effect of GA3 and moist chilling and their interaction on germination rate in Echinophora platyloba
(mean + SE, n = 3). Different letters indicate statistically significant differences based on Duncan’s test (p < 0.05).
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Fig. 3- Effect of GA3 and moist chilling and their interaction on mean germination time in Echinophora platyloba
(mean + SE, n = 3). Different letters indicate statistically significant differences based on Duncan’s test (p < 0.05).
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