Journal of Rangeland Science, 2014, Vol. 4, No. 3

Araghi Shahri et al. /216

Contents available at ISC and SID
Journal homepage: www.rangeland.ir
Full Length Article:

Comparative Effects of Hydropriming and Halopriming on
Germination Performance of Secale montanum Guss. under
Salinity Stress
Seyed Morteza Araghi ShahriA, Ghasem Ali Dianati TilakiB, Behzad BehtariC, Mohammad Ali Alizadeh D
A

M.Sc. Student of Range Management, Department of Range Management Science, Faculty of Natural
Resources, Tarbiat Modares University, Noor, Mazandaran, Iran
B
Department of Range Management Science, Faculty of Natural Resources, Tarbiat Modares University,
Noor Mazandaran, Iran (Corresponding Author), Email: dianatig@modares.ac.ir
C
Graduate Student of Rangeland Management Department, Faculty of Natural Resources, Tarbiat Modares
University, Iran
D
Research Institute of Forests and Rangeland Tehran, Iran

Received on: 13/04/2014
Accepted on: 05/07/2014

Abstract. Salinity stress is one of the most important abiotic stress factors limiting the
plants' growth. Seed priming is known as a method which improves the germination
performance in seeds in stress conditions. The objective of this study was to compare the
effectiveness of Hydropriming and Halopriming on germination performance of Secale
montanum while growing under the NaCl-salinity stress. Hydropriming and Halopriming
were used in the study to prime seeds. For the Halopriming treatments, concentrations of 0,
125, 250 and 500 mM of sodium chloride were prepared. This experiment was carried out
in four levels of salinity stress. A significant tow-way interaction (priming × stress) was
found for all characteristics. Germination percent in Halopriming showed a significant
decrease with the increases in duration and concentration of treatments. Higher root and
shoot length values of S. mountanum were observed in Hydropriming treatment but as
compared to the control, it was not statistically significant. S. montanum appears to be
moderately salt-tolerant. The results of this study indicated that Halopriming had a
negative effect on the germination and growth of S. montanum. The disadvantage may be
due to the varied plant species, imbibing time and seed moisture. On the other hand, these
effects are probably due to an excessive increase and accumulation of Na+ and Cl− ions to
the seed tissue. From the present study, it can be concluded that seeds of S. montanum are
sensitive to priming technique and priming of this species needs to use the other priming
methods.
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Introduction
The genus Secale belongs to the family
Poaceae. This genus includes perennial or
annual and herbaceous species. The main
distribution of Secale is in south Asia,
turkey, Lebanon, Syria, Iran, Iraq and
Afghanistan (Sencer and Hawkes, 1980).
Secale montanum is one of the most
important forage crops in Iran. One of the
major problems in forage cultivation in
Iran is salinity. The seeds are sown in
seedbeds for the reclamation or foraging
purposes having inadequate moisture
because of the lack of rainfall at
germination stage. Another major
restriction to seed germination is soil
salinity. Soil salinity affects a large part
of the regions in Iran that approximately
covers 12.5 % of the total area of the
country (Akhani and Ghorbanli, 1993).
Salinity causes a decrease in water uptake
during imbibitions stage and this stress
may cause excessive absorption of ions
such as Na+ and Cl- (Murillo-Amador et
al., 2002). Plants are of three ways of
adaptations to salinity: osmotic stress
tolerance, Na+ or Cl− exclusion, and the
tolerance of tissue to the accumulated
Na+ or Cl− (Rady et al., 2013). Seed
priming is known as a method which
improves the germination performance
and emergence in seeds of many crops
and small seeded grasses in stress
conditions (Heydecker and Coolbaer,
1977; Afzal et al., 2008). A wide variety
of priming treatments has been used to
enhance seed germination. Halopriming
as a pre-sowing seed in NaCl solution has
been reported to increase the germination
performance in many plant species under
salinity stress conditions (Sivritepe et al.,
2003; Smith and Cobb, 1991). Actually,
Halopriming is one of the techniques for
coping with salinity. Hydropriming is the
simplest method to hydrating seeds.
Hydropriming is included in soaking the
seed in distiller water and re-drying
before the complete conducting of
germination. Peng et al. (2013)
mentioned that Hydropriming treatment

is an effective strategy to improve seed
germination and plant growth of Festuca
sinensis.
Generally,
all
priming
techniques allow some of the metabolic
processes necessary for germination to
occur without germination (Rahimi,
2013). Therefore, the main objective of
this study was to compare the effects of
Hydropriming and Halopriming on
germination performance of S. montanum
while growing under the NaCl-salinity
stress.

Materials and Methods
Seed origin
This study was carried out in the seed
technology laboratory of the Faculty of
Natural Resources, Tarbiat Modares
University (TMU) of Iran. The origin of
the seeds was Esfahan province
(32°39′27.72″ N, 51°40′ 9.12″ E,
1590
m.a.s.l) in Iran. The seeds were stored in
paper bags at constant temperature of 4
°C in darkness.

Seed priming
Hydropriming was used according to the
method described by Taylor et al. (1998).
Seeds of S. montanum were separately
placed in nylon-net bags and immersed in
sterile distilled water at a temperature of
20 °C and hydrated for 24 h. For the
Halopriming treatments, concentrations
of 125, 250 and 500 mM of sodium
chloride were prepared. Then, seeds were
immersed in NaCl solution at 20 °C for
24 h in the dark. Seeds without the
treatment served as a control group.
After treatment, the seeds were rinsed
with tape water for three minutes and
slightly hand-dried. While still damping,
the seeds were sprayed with Thiram
fungicide at a rate of 0.65 mL kg-1 of
seeds (Giri and Schillinger, 2003). Then,
seeds were shade-dried until the moisture
level comes back to the original content
at room temperature. Hydropriming and
Halopiming
treated
seeds
were
equilibrated at room temperature for 2
days.
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Salt stress treatments
germination test

and

This experiment was carried out in four
levels (0, 100, 200 and 300 mM) of
salinity stress. The fifty primed and
unprimed seeds were placed on two
layers of blotter paper watered with 5 ml
of different levels of NaCl solution in 9cm-diameter Petri dishes with three
replications. Germination tests were
conducted in a germinator maintained at
15– 25 ºC for a 8 h period of darkness
and a 16 h one of light with a light
intensity of 38 µmolm-2s-1 provided by
cool-white fluorescent lamps (ISTA,
1985). The germination was monitored
every day while the seeds were counted
when they exhibited radicle extensions of
≥ 2 mm (Hardegree and Van Vactor,
2000). The germination percent was
calculated according to the total number
of seeds germinated. The Germination
Rate (GR) was calculated using the
following
formula
(Panwar
and
Bhardwaj, 2005) (Equation 1).
n
n
(Equation 1)
GR    
i 1  t 
Where
GR= Germination Rate
n= number of newly germinated seeds at
time t
t = number of days since sowing
Vigor Index (VI) of the seedlings was
calculated according to the following
formula (Abdul-Baki and Anderson,
1973) (Equation 2).
VI = (RL + SL) × GP
(Equation 2)
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Where
RL= Root Length (cm)
SL= Shoot Length (cm)
GP= Germination Percent
The seedlings were weighed to record the
fresh mass. After the growth, root and
shoot lengths of ten seedlings were
measured. The seedlings were then
placed in an oven at 80 °C for 24 h.
These dried seedlings were weighed to
record the seedling dry mass. Analysis of
variance of the data was computed using
the MSTATC Program (Michigan State
University). LSD test at a 5% level of
probability was used to evaluate the
differences among the means.

Results
A significant two-way interaction
(priming and stress) was found for all
characteristics. So, these main effects will
not be interpreted.
The comparison of means indicates that
the germination rate was significantly
affected
by
Halopriming
and
Hydropriming (Table 1). The maximum
value of germination rate was recorded in
the control treatment in 0 stress level
(16.20) which was not statistically
significant as compared to the
Hydropriming (14.66). Germination rate
in Halopriming and Hydropriming
treatments drastically declined with the
increases of stress and concentration of
Halopriming solution. The germination
rate was decreased with the increase in
duration of Halopriming in all
concentration levels.

Table 1. Germination rate (days) of Secale montanum treated with Hydropriming, Halopriming for 24 and 72 h in
four levels of NaCl (0, 125, 250 and 500 mM) and control (untreated) at different stress levels of NaCl
Stress Levels
(mM)

Seed Priming

Hydropriming
Halopriming
24 h
24 h
125mM 250 mM 500 mM
0
16.20aA*
14.66aA
12.68bA 11.53bA 8.04cA
100
10.16aB
6.72cB
9.52abB 8.74bB
5.72cB
200
7.58abC
5.39bB
8.43aB
6.49bC
4.13cC
300
5.78aD
3.72bC
5.00aC
3.59bD
3.05bC
*a, b, c, d: Means with different lower case letter in the same row differ significantly (P < 0.05)
*A, B, C: Means with different capital letter in the same column differ significantly (P < 0.05)
LSD 0.05 = 1.55 (64 d.f.)
Control

72 h
125mM
11.98bA
9.85abB
6.21bC
3.36bD

250 mM
9.52cA
8.54bB
5.87bC
2.00cD

500mM
6.27dA
4.21dB
3.51cB
2.70cB
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A higher germination percent was
observed in the control in 0 stress level
which was significantly compared to all
priming treatments (P> 0.05) (Table 2).
Hydropriming had statistically higher
values of germination percent than the
Halopriming. Germination percent in
Halopr iming showed a significant
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decrease with the increase in duration and
concentration of treatments. So, a lower
germination percent was recorded in
Halopriming 500 mM for 72 h in 300
mM stress level. In this trait, a significant
decrease was observed
with
the
increase in stress level.

Table 2. Germination percent of Secale montanum treated with Hydropriming, Halopriming in 24
and 72 h
in four levels of NaCl (0, 125, 250 and 500 mM) and control (untreated) at different stress levels of
NaCl
Stress
Levels
(mM)

Seed Priming
Hydropriming
24 h

Halopriming
24 h
72 h
Control
250
125 mM
500 mM
125 mM
mM
0
92.67aA*
68.67bA
61.33bA 42.67cA 20.67dA
36.00cA
100
48.67aB
35.33bB
43.33aB 22.00cB 9.33dB
26.67cB
200
34.00aC
17.33bC
14.0bC
15. 0bB 6.67cB
13.33bcC
300
15.33aD
8.33abD
5.33bD
5.00bC
2.00cB
9.33abC
*a, b, c, d: Means with different lower case letter in the same row differ significantly (P < 0.05)
*A, B, C: Means with different capital letter in the same column differ significantly (P < 0.05)
LSD 0.05 = 8.01 (64 d.f.)

Higher values of shoot length were
recorded in Hydropriming treatment
(Table 3) but as compared to the control,
it was not statistically significant. In
general, a decreasing trend of shoot
length was observed with the increasing

250 mM
16.00dA
10.67dA
8.33cAB
6.67bB

500
mM
7.33eA
4.33eA
6.00cA
3.67cA

levels of salinity stress. The minimum
and statistically significant shoot length
rates as compared to the control were
observed in Halopriming 500 mM for 72
h at 300 mM stress level.

Table 3. Shoot length (cm) of Secale montanum seedlings treated with Hydropriming, Halopriming for 24
and 72 h at four levels of NaCl (0, 125, 250 and 500 mM) and control (untreated) at different stress levels of
NaCl
Seed Priming
Stress
Levels(mM)

Hydropriming
24 h

Halopriming
24 h
72 h
Control
125
250
500
125
mM
mM
mM
mM
0
7.42aA
7.48aA
6.79abA 6.19bA
5.62bcA
5.34cA
100
2.22abB
2.28abB
2.50aB
2.34abB 2.13abB
2.73aB
200
0.42aC
0.42aC
0.30aC
0.29aC
0.23aC
0.27aC
300
0.63aC
0.39aC
0.26aC
0.20aC
0.72aC
0.17aC
*a, b, c, d: Means with different lower case letter in the same row differ significantly (P < 0.05)
*A, B, C: Means with different capital letter in the same column differ significantly (P < 0.05)
LSD 0.05 = 0.79 (64 d.f.)

Similar to shoot length, the higher values
of root length of Secale mountanum were
observed in Hydropriming treatment
(Table 4) but as compared to the control,
it was not statistically significant. Also,
a decreasing
trend of
root
length
was observed with the increasing
levels of salinity stress.

250
mM
4.97cA
2.10abB
0.12aC
0.14aC

500
mM
2.00dA
1.74bB
0.17aC
0.04bC
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Table 4. Root length (cm) of Secale montanum seedlings treated with Hydropriming, Halopriming for 24 and
72 h in four levels of NaCl (0, 125, 250 and 500 mM) and control (untreated) at different stress levels of
NaCl
Seed Priming
Stress
Levels(mM)
Control
0
100
200
300

3.53aA
2.00aB
0.92abC
0.82aC

Hydropriming

Halopriming

24 h
3.57aA
2.34aB
1.2aC
0.94aC

24 h
125 mM
3.20abA
1.60bB
0.69bC
0.43bC

250 mM
2.97bA
1.51bB
0.51bC
0.39bC

500 mM
2.82bA
1.45bB
0.35bcC
0.17bcC

72 h
125 mM
2.87bA
1.32bB
0.59bC
0.30bC

250 mM
2.34bA
1.16bB
0.34bcC
0.25bcC

500 mM
2.41bA
0.80cB
0.17cC
0.10cC

*a, b, c, d: Means with different lower case letter in the same row differ significantly (P < 0.05)
*A, B, C: Means with different capital letter in the same column differ significantly (P < 0.05)
LSD 0.05 = 0.38 (64 d.f.)

The maximum value of vigor index was
recorded by the control in 0 mM stress
level which (Table 5) was statistically
significant as compared to the other
treatments, and the minimum value of

vigor
index
was
recorded
for
Halopriming 500 mM for 72 h in 300
mM salinity stress. In all treatments,
vigor index was decreased by increasing
the stress level.

Table 5. Vigor index of Secale montanum treated with Hydropriming, Halopriming for 24 and 72 h at four
levels of NaCl (0, 125, 250 and 500 mM) and control (untreated) at different stress levels of NaCl
Seed Priming
Stress
Levels(mM)
Control
0
100
200
300

1014.17aA
199.89aB
45.89aC
19.05aC

Hydropriming

Halopriming

24 h

24 h

-

125 mM

250 mM

500 mM

125 mM

250 mM

756.00bA
145.27bB
17.68aC
8.43aC

609.33cA
168.23abB
15.04aC
5.00aC

389.03dA
90.03cB
10.60C
3.17aC

174.66fA
34.34dB
3.47aC
0.68aC

293.52eA
91.37cB
10.38aC
3.54aC

110.2gA
35.22dB
2.23aC
2.10aC

72 h
500
mM
35.7hA
9.24eA
1.25aA
0.47aA

*a, b, c, d: Means with different lower case letter in the same row differ significantly (P < 0.05)
*A, B, C: Means with different capital letter in the same column differ significantly (P < 0.05)
LSD 0.05 = 47.13 (64 d.f.)

Discussion and Conclusion
Germination and the early seedling
development are the growth phases which
are the most sensitive stages to the
stresses (De Souza et al., 2013; Rahimi,
2013). Salinity stress is one of the most
important abiotic stress factors limiting
the plants' growth. The results showed
that Secale montanum can germinate and
early grow well up to 300 mM of salinity
stress. Therefore, this species appears to
be moderately salt-tolerant. Koocheki and
Zarif ketabi (1996) found that Secale
cereale is more resistant to salinity stress
as compared to Dactylis glomerata,
Bromus tomentellus, Agropyron
elongatum, Agropyron desertorum and
Agropyron cristatum species. Generally,
salt stress inhibited the growth of shoots,
roots and germination performance of
Secale montanum. This is consistent with

the study done by Hanif and Davies
(1998) which showed that increasing the
salinity stress reduced the germination
and growth parameters of Secale cereale
seeds; so in this study, a higher decline in
the germination and growth parameters
was observed at the highest salt
concentration (300 mM). According to
Demir and Mavi (2008), the negative
effects on germination may be due to
poor hydration and differences in the
mobilization of stored reserves and
structural organization of proteins.
Hydropiming and Halopriming have
proved to be a successful strategy to
reduce the adverse effects of salt stress
and improve the seed germination
performance in grass, vegetables and
field crops (Kaya et al., 2006; Guzman
and Olave, 2004; Afzal et al., 2004;
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Sivritepe et al., 2003; Li et al., 2011;
Dianati et al., 2010). Nonetheless, diverse
population of native grass seed
genetically uses this method with great
complexity. Therefore, there are critical
points on its use (Di Girolamo and
Barbanti, 2012) regarding that it is not
always a successful method about all
species. The results of this study
indicated
that
Halopriming
and
Hydropriming had negative effects on the
germination and growth of Secale
montanum. Evenari (1964) found that
pre-sowing treatments of seed did not
increase grain yield of Sorghum and even
had negative impacts. The disadvantage
may be due to the varied plant species
(Murungu et al., 2004), imbibing time
and seed moisture. Drying rate also
influences the effects of priming
(Madakadze et al., 2000). Our results are
similar to the findings of GhassemiGolezani and Esmaeilpour (2008) who
reported that Halopriming does not affect,
or has little effects on Cucumis sativus
seed. Interpretation of reduction in the
growth parameters of Secale montanum
can be difficult because of many
influential factors which occur during the
halopriming and hydropriming presses. It
can be argued that these negative effects
arise from high seed imbibition during
priming that can be over swelling
endosperm and restrict the radicle
protrusion. The positive effects of seed
priming on seed invigoration critically
depend on the priming duration (Ashraf
et al., 2005). On the other hand, these
effects are probably due to an excessive
increase and accumulation of Na+ and Cl−
ions to the seed tissue duration of 24 an
72 h of Halopriming treatment which
causes the inhibitory effects on the
activities of germination process. In
Halopriming duration treatment, Na+ and
Cl− may be taken up by the seed and
toxic effects of NaCl might appear. Our
findings at high salinity concentration of
Halopriming media (500mM) showed
that a decrease in the germination

performance is more than the other
concentrations. Therefore, the present
study revealed that NaCl priming or
Haloprming had toxic effects on S.
montanum seeds. Also, Hydropriming
technique had no significant effects on
the germination performance and growth
parameters of S. montanum under salinity
and non-salinity stresses. From the
present study, it can be concluded that
seeds of S. montanum are sensitive to the
priming technique and priming of this
species needs further study. In
general, the other seed priming methods
should be compared to select the optimal
priming conditions in later studies.

Literature Cited
Abdul-Baki, A. A. and Anderson, J. D., 1973.
Vigor determination in soybean seed by
multiple criteria. Crop Sci, 13: 630-633.
Afzal, I., Aslam, N., Mahmood, F., Hameed, A.,
Irfan, S. and Ahmad, G., 2004. Enhancement of
germination and emergence of canola seeds by
different priming techniques. Caderno de
Pesquisa Sér. Bio. Santa Cruz do Sul, 16: 19-34.
(In Persian).
Afzal, I., Rauf, S., Basra, S. M. A. and Murtaza,
G., 2008. Halopriming improves vigor,
metabolism of reserves and ionic contents in
wheat seedlings under salt stress. Plant Soil and
Environment, 54(9): 382-388. (In Persian).
Akhani, H. and Ghorbanli, M., 1993. A
contribution to the halophytic vegetation and
flora of Iran. H. Lieth and A. Al Masoom (eds):
Towards the rational use of high salinity tolerant
plants, pp 35-44. (In Persian).
Ashraf, M., Foolad. M. R. and Donald L. S.,
2005. Pre-sowing seed treatment e a shotgun
approach to improve germination, plant growth,
and crop yield under saline and non-saline
conditions. Advances in Agronomy, Academic
Press, pp 223-71. (In Persian).
De Souzaa, M. O. and De Souzaa, C. L.
Pelacania, M. C. R., Soaresb, M., Mazzeib, J.
L., Ribeirob, I. M., Rodrigues, C. P., Tomassini,
T. C. B., 2013. Osmotic priming effects on
emergence of Physalis angulata and the
influence of abiotic stresses on physalin content.
South African Jour. Botany, 88: 191–197.
Demir, I. and Mavi, K., 2008. Effect of salt and
osmotic stresses on the germination of pepper
seeds of different maturation stages. Braz. Arch.
Biol. Technol, 51: 897–902.

Journal of Rangeland Science, 2014, Vol. 4, No. 3

Araghi Shahri et al. /222

Di Girolamo, G. and Barbanti, L., 2012.
Treatment conditions and biochemical processes
influencing seed priming effectiveness. Italian
Jour. Agronomy, 7: 1-25.

Li, J., Yinb, L.Y., Jongsma, M. A. and Wang,
C.Y., 2011. Effects of light, hydropriming and
abiotic stress on seed germination, and shoot
and root growth of pyrethrum (Tanacetum
cinerariifolium). Industrial Crops and Products,
34: 1543– 1549.

Dianati, G. A., Behtari, B., Alizadeh, M. A. and
Jafari, A. A., 2010. Effect of seed priming on
germination and seedling growth of Festuca
arundinacea Schreb. and Agropyron desertorum
(Fisch. ex Link) J. A. Schultes. Jour. Ecology,
3: 323-330. (In Persian).
Evenari, M., 1964. Hardening treatment of seeds
as a means of increasing yields under conditions
of inadequate moisture. Nature, 204: 10101011.
Ghassemi, G. and Esmaeilpour, B., 2008. The
effect of salt priming on the performance of
differentially matured cucumber (Cucumis
sativus) seeds. Jour. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 36: 67-70. (In
Persian).
Giri, G. S. and Schillinger, W. F., 2003. Seed
priming winter wheat for germination
emergence and yield. Crop sic, 43: 2135- 2141.
Guzman, M. and Olave, J., 2004 . Effects of NForm and salin priming on germination and
vegetation growth of Galia-Type Melon under
salinity. Acta Horticulture, 659: 253 -260.
Hanif, M. and Davies, M. S., 1998. A comparison
of the effect of NaCl on the cell doubling time
of the root apical meristem in Triticum
aestivum. Pakistan Jour. Biological Sciences, 1:
175-178.
Hardegree, S. P. and Van Vactor S. S., 2000.
Germination and emergence of primed grass
seeds under field and simulated-field
temperature regimes. Annals of Botany, 85:
379–390.
Heydecker, W. and Coolbaer, P., 1977. Seed
treatments for improved performance survey
and attempted prognosis. Seed Sci. Technol, 5:
353–425.
ISTA, 1985. International Seed Testing
Association. ISTA Handbook on Seedling
Evaluation.
Kaya, M. D., Okcu, G., Atak, M., Cıkılı, Y. and
Kolsarıcı, O., 2006. Seed treatments to
overcome salt and drought stress during
germination in sunflower (Helianthus annuus
L.). Eur. Jour. Agron, 24: 291–295.
Koocheki, A. and Zarif Ketabi, H., 1996.
Determination of optimum temperature for
germination and the evaluation of the effects of
salinity and water deficit on some forage
species. Jour. BIABAN, 1: 45-56.

Madakadze, I.C., Prithiviraj, B., Madakadze,
R.M., Stewart, K., Peterson, P., Coulman, B. E.
and Smith, D. L., 2000. Effect of pre-plant seed
conditioning treatment on the germination of
switch grass (Panicum virgatum L.). Seed
Science and Technology, 28: 403-411.
Murillo-Amador, B., Lopez-Aguilar, R., Kaya, C.,
Larrinaga-Mayoral, J. and Flores-Hernandez,
A., 2002. Comparative effects of NaCl and
polyethylene glycol on germination, emergence
and seedling growth of cowpea. Jour. Agron.
Crop Sci, 188: 235–247.
Murungu, F. S., Chiduza, C., Nyamugafata, P.,
Clark, L. J. and Whaley, W. R., 2004. Effect of
on-farm seed priming on emergence and yield
of cotton and maize in a semi-arid area of
Zimbabwe. Experimental Agriculture, 40: 2336.
Panwar, P. and Bhardwaj, S. D., 2005. Hand book
of practical forestry, Agro bios, India, 21p.
Peng, Q., Li C., Song M. and Nan, Z., 2013.
Effects of seed Hydropriming on growth of
Festuca sinensis infected with Neotyphodium
endophyte. Fungal Ecology, 6: 8 3-9 1.
Rady, M. M., Bhavya, V. C. and Howladar, S. M.,
2013 .Common bean (Phaseolus vulgaris L.)
seedlings overcome NaCl stress as a result of
presoaking in Moringa oleifera leaf extract.
Scientia Horticulturae, 162: 63–70.
Rahimi, A., 2013. Seed priming improves the
germination performance of cumin (Cuminum
cyminum L.) under temperature and water stress.
Industrial Crops and Products, 42: 454– 460.
(In Persian).
Sencer, H. A. and Hawkes, J. G., 1980. On the
origin of cultivated rye. Biol Jour. Linn Soc, 13:
299–313.
Sivritepe, N., Sivritepe, H. O. and Eris, A., 2003.
The effects of NaCl priming on salt tolerance in
melon seedlings grown under saline conditions.
Jour. Scientia Agricola, 97: 229-237.
Smith, P. T. and Cobb, B. G., 1991. Accelerated
germination of pepper seed by priming with salt
solutions and water. Jour. Hort Science, 26:
417-419.
Taylor, A. G., Allen, P. S., Bennett, M. A.,
Bradford, K. J., Burris, J. S. and Misra, K.,
1998. Seed enhancements. Seed Science
Research, 8: 245-256.

Comparative …/ 223

J. of Range. Sci., 2014, Vol. 4, No. 3

تررسی هقایسِ تاثیر ّیذرٍپرایویٌگ ٍ ّالَپرایویٌگ تر ػولکرد جَاًِزًی گًَِ
چاٍدارکَّی ( )Secale montanum Guss.تحت تٌص ضَری
ػيذ ٔشتضي ػشالي ؿٟشیاِف ،لبػٕؼّي ديب٘تي تيّىية  ،ثٟضاد ثٟتشیجٔ ،حٕذ ػّي ػّيضادٜ

د

اِف دا٘ـدٛی وبسؿٙبػي اسؿذ ٔشتؼذاسی ،دا٘ـىذٙٔ ٜبثغ عجيؼي ،دا٘ـٍب ٜتشثيت ٔذسعٛ٘ ،سٔ ،بص٘ذساٖ ،ايشاٖ
ة دا٘ـيبس ٌشٔ ٜٚشتؼذاسی ،دا٘ـىذٙٔ ٜبثغ عجيؼي ،دا٘ـٍب ٜتشثيت ٔذسعٛ٘ ،سٔ ،بص٘ذساٖ ،ايشاٖ (ٍ٘بس٘ذٔ ٜؼئ ،)َٛپؼت اِىتش٘ٚيه:
dianatig@modares.ac.ir
ج فبسؽ اِتحصيُ ٌشٔ ٜٚشتؼذاسی ،دا٘ـىذٙٔ ٜبثغ عجيؼي ،دا٘ـٍب ٜتشثيت ٔذسع ،ايشاٖ
د ٔٛػؼ ٝتحميمبت خٍّٟٙب ٔ ٚشاتغ ،تٟشاٖ ،ايشاٖ

چکیذُ .تٙؾ ؿٛسی يىي اص ٕٟٔتشيٗ ػٛأُ غيش ص٘ذٔ ٜحذٚد وٙٙذ ٜسؿذ ٌيبٞبٖ اػت .پشايٕي ًٙيىي
اص سٚؽٞبی ؿٙبخت ٝؿذ ٜاػت و ٝثبػث ثٟجٛد ػّٕىشد خٛا٘ٝص٘ي ثزٚس دس ؿشايظ تٙؾ ٔيؿٛدٞ .ذف ايٗ
ٔغبِؼ ٝثشسػي اثش ثخـي ٞيذسٚپشايٕيٞ ٚ ًٙبِٛپشايٕي ًٙثش ػّٕىشد خٛا٘ٝص٘ي ٌ ٝ٘ٛچبٚداس وٞٛي تحت
تٙؾ ؿٛسی ثٛدٞ .يذسٚپشايٕيٞ ٚ ًٙبِٛپشايٕي ًٙثشای ٔغبِؼ ٝسٚی ثزٚس پشايٓ ؿذٛٔ ٜسد اػتفبد ٜلشاس
ٌشفتٙذ .ثشای تيٕبس ٞبِٛپشايٕي ًٙغّظتٞبی ٔ 500ٚ 250 ،125يّئ َٛوّشيذ ػذيٓ آٔبد ٜؿذ .ايٗ
آصٔبيؾ دس چٟبس ػغح تٙؾ ؿٛسی ا٘دبْ ؿذ .اثشات ٔتمبثُ د ٚخب٘ج ( ٝپشايٕي × ًٙتٙؾ) ثشای ٕٝٞ
ؿبخصٞب ٔـخص ؿذ .دسصذ خٛا٘ ٝص٘ي دس ٞبِٛپشايٕي ًٙثب افضايؾ ٔذت صٔبٖ  ٚغّظت تيٕبس ،وبٞؾ
ٔؼٙيداسی سا ٘ـبٖ داد .افضايؾ ثيـتش ع َٛسيـٝچ ٚ ٝػبلٝچ ٝدس تيٕبس ٞيذسٚپشايٕئ ًٙـبٞذ ٜؿذ أب
دس ٔمبيؼ ٝثب ؿبٞذ اص ٘ظش آٔبسی ٔؼٙيداس ٘جٛد .چبٚداس وٞٛي ث٘ ٝظش ٔيسػذ ؤ ٝمبٔٚت ٔتٛػغي ثٝ
ؿٛسی داسد٘ .تبيح ايٗ ٔغبِؼ٘ ٝـبٖ داد وٞ ٝبِٛپشايٕي ًٙثش خٛا٘ٝص٘ي  ٚسؿذ چبٚداس وٞٛي تبثيش ٔٙفي
داس٘ذ و ٝاؿىبَ ػٕذ ٜآٖ ٘بؿي اص ٘ٛع ٚاسيتٌ ٝيبٞي ٔ ٚذت صٔبٖ خزة آة  ٚسعٛثت ثزس ٔيثبؿذ .اص
ػٛی ديٍش ايٗ اثش احتٕبالً ث ٝدِيُ افضايؾ  ٚتدٕغ ثيؾ اص حذ يٖٞٛبی وّش  ٚػذيٓ دس ثبفت ثزس
ٔيثبؿذ .اص ايٗ ٔغبِؼٔ ٝي تٛاٖ ٘تيدٌ ٝشفت و ٝثزٚس چبٚداس وٞٛي ث ٝتىٙيه پشايٕي ًٙحؼبع ٞؼتٙذ
 ٚپشايٕي ًٙدس ايٗ ٌ٘ ٝ٘ٛيبص ثٔ ٝغبِؼ ٝسٚؽٞبی ديٍش داسد.
کلوات کلیذیٞ :يذسٚپشايٕيٞ ،ًٙبِٛپشايٕي ،ًٙخزة ،تٙؾ ؿٛسی،

Secale montanum

