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Seed emergence is one of the main success factors in the production and establishment
of woody species seedlings in horticulture and forestry. Oleaster (Elaeagnus
angustifolia L.) is distributed in different parts of the Iran with different climatic
conditions and has shown a wide ecological range. Due to the fact that Elaeagnus
angustifolia seed has a hard shell, the present study was conducted to investigate the
types of appropriate treatments for emergence of Elaeagnus angustifolia seed. The
experiment was done in Semnan. Seed treatments performed in a completely
randomized design with three replications (12 seed per replication). Experimental
treatments to break dormancy of Elaeagnus angustifolia seed included control, 60%
sodium hydroxide for 20 and 30 minutes, 98% sulfuric acid for 20 and 30 minutes,
1% oxygenated water for 10 and 20 minutes, physical scraping, 90°C boiling water
for 15 minutes and ice water(5 days at a temperature of zero degrees and then 24 hours
at a temperature of 25 degrees for 3 days).The results showed that there was a
significant difference at the level of 1 % between the emergence treatments of
Elaeagnus angustifolia seed including of emergence percent, emergence rate, and
mean time of emergence seed vitality index, and seed vegetative traits such as root
length, stem length, number of leaflets and seed emergence indices. The highest
emergence percentage was 88.67% in 98% sulfuric acid treatment for 20 minutes.
Also, the highest seed vigor index (96%), mean root length(48 mm), mean stem
length(60 mm) and average number of leaflets (5.7 number) were observed in this
treatment. Totally, the results showed that in all parameters examined that Sulfuric
acid treatment of 98% for 20 years obtained the highest values, but two treatments of
ice water and boiling water prevented the emergence of Oleaster seeds.
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EXTENDED ABSTRACT

Introductuin

Seed dormancy is a phenomenon where the seeds of a
plant, even if placed in the best environmental conditions,
are unable to germinate despite being alive. Seed
dormancy is actually a type of adaptation in different
species that allows them to survive against unfavorable
environmental conditions. To break physical seed
dormancy, various scarification treatments are
recommended, which soften or weaken the seed coat.
Hard seeds usually require chemical or physical
scarification, soaking in boiling water, stratification, or
weathering to facilitate water absorption and
germination. The Oleaster tree (Elaeagnus angustifolia
L.), from the Elaeagnaceae family, is native to Europe
and Asia and grows in Iran in the Irano-Turanian floristic
region. Different species of oleaster (Hippophae
rhamnoides L., Elaeagnus rhamnoides L.) have been
widely planted in Iran, but its natural habitats are limited
(Asadi & Janighorban, 2016). The oleaster tree is a light-
loving plant and is resistant to drought, high pH, soil
salinity, and strong winds, but does not grow well in soil
with a pH less than 6. This study aimed to investigate the
effect of different treatments for breaking physical seed
dormancy of Oleaster (Elaeagnus angustifolia L) and
using this species in the green space of Semnan city.

Method and Materials

This experiment was conducted in 2020 at the Faculty of
Desert Studies, University of Semnan. Oleaster fruits
were obtained from the nursery of the Department of
Natural Resources of Isfahan. The fruits were collected
in the summer of 2020 and stored in a cold storage. To
conduct the research, after separating the skin and pulp
of the fruit, the seeds were soaked in cold water to
separate the empty seeds from the healthy seeds. After
one hour, the empty seeds floated on the water surface
and were separated from the other seeds. The seeds were
then washed with distilled water and treated immediately
after drying. Ten treatments were considered for this
research. A completely randomized design was
employed to investigate the effects of various seed
treatments on breaking dormancy in Elaeagnus
angustifolia seeds, utilizing three replications with 12
seeds per replication. The experimental treatments
included the following: Control (no treatment), Sodium
hydroxide (60%) exposure for 20 minutes and 30
minutes, Sulfuric acid (98%) exposure for 20 minutes
and 30 minutes, H202 (1%) exposure for 10 minutes and
20 minutes, scarification, Boiling water at 90°C for 15
minutes, Ice water treatment consisting of 5 days at 0°C,
followed by 24 hours at 25°C, repeated over 3 days. For
planting, special planting trays (seedling trays with 7x13
holes) were used. Before starting, the seedling trays and
soil were disinfected. After 2 months, the average shoot
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length, average root length, number of leaves, and traits
such as percentage of germination, speed of germination,
seed vigor index, and average germination time were
calculated

Results and Discussion

The results of the present study showed that boiling water
at 90 degrees for 15 minutes and ice-water treatments had
no effect on seed germination, and the germination rate
in these two treatments was zero. The highest percentage
of germination was obtained in the sulfuric acid treatment
for 20 and 30 minutes, with 88.67% and 75%,
respectively. Also, according to the results obtained, it
was found that the highest germination speed was in the
sodium hydroxide treatment for 20 minutes, which was
not significantly different from the 30-minute sulfuric
acid treatment, and the lowest speed, except for the ice-
water and boiling water treatments in which no seed
germination was observed, was in the hydrogen peroxide
treatment for 10 minutes. The results showed that the
highest seed vigor index belonged to the sulfuric acid
treatment for 20 minutes, and the remaining treatments
did not show a significant difference.

The Tukey test results showed that the effect of different
treatments on the germination characteristics of oleaster
seeds is significant. The highest average root length,
shoot length, and number of leaves were obtained in the
treatment with 98% sulfuric acid for 20 minutes, and the
lowest amount was obtained in the scarification
treatment. The results obtained from this research
showed that treatment with 98% sulfuric acid had a
positive effect on increasing the germination of seeds.
Concentrated sulfuric acid, by removing the seed coat,
allows water to penetrate into the seed and overcomes
seed dormancy caused by the impermeability of the seed
coat. In addition to the acid concentration, the duration of
seed contact with it, the type of seed, and the plant species
affect the germination rate of seeds.

Conclusion

Elaeagnus angustifolia seeds exhibit physical dormancy
due to their hard outer seed coat. Therefore, in this
research, scarification treatments were employed to
break seed dormancy and increase seed germination
rates. Ultimately, the results obtained from the research
showed that the highest percentage of germination, seed
vitality index, as well as the highest average radicle
length, stem length, and number of leaflets were observed
in the treatment using 98% sulfuric acid for 20 minutes.
Following the sulfuric acid treatment, sodium hydroxide
and mechanical scarification treatments showed the
highest germination rates. Among all the treatments
performed, neither hot water nor ice water treatments
resulted in any seed germination.
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Table 3- Variance analysis results of different treatments on seed Emergence characteristics

Sl o Kl

Mean of Square

Ol et plie @357 o o4y e ls O o S O Jom 2 RYESIN IS RA
Source of Variance df Seed vitality index  Emergence rate  Emergence percent  Mean time of Emergence
L
. 7 "1606.92 0.69 *328.09 "229.4
Treatment
(P53
23 5.66 0.1 3.03 18
Eror
Ok o
ikt 12 1.1 1.77 1.39
Coefficient Variance
Significant 0.01 0.00 0.05 0.00

“Mean significant at the 0.01 probility level
“Mean significant at the 0.05 probility level
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Fig 2- Comparison of different scarification treatments on Oleaster seed Emergence percent
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Means with the same letter do not differ significantly at the 0.01 probability level of the Tukey test.
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Fig 3- Comparison of different scarification treatments on Oleaster seed Emergence rate
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Means with the same letter do not differ significantly at the 0.01 probability level of the Tukey test.

Jsb camaio; b b jesli g5, » Calibes glasles Ole e Dlo g il S Hlosd P )y g B

Ao y3 A8 e )3 (5l3 gan M| 458 slaas 5 sl Ao 3 O
(F Jsds) 5,05 552 5 &S sl olis é}i{ing\)e\.l;ﬁj\ouuT@.\{@Lﬁ

Aot 5y O e Dl el Slajlad 1 uilsls 4 g B-F Jsur
Table 4- Results of analysis variance of different treatments on Oleaster Emergence characteristics

Mean of Square ol » ke
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Source of Variance df Leaf number (Shoot length) (Root length)
Jles o o -
) 7 51.99 5573.12 3211.42
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st
287 0.16 1.85 1.4
Eror
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Table 5- Comparison mean of different treatments on Oleaster seed Emergence charectristics
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The averages were displayed along with the data deviations.
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Means with the same letter do not differ significantly at the 0.01 probability level of the Tukey test.
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