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ABSTRACT

One of the effects of drought is the reduction efngnation, seedling establishment and seedlingwgro
Pretreatment improves some aspects of seed geionnand seedling establishment. To investigatiandfifect of
pretreatment with Gibberellic acid on the seed geation of Secale Montanum in stages of growthitiro\and pot
under drought stress conditions experiment was gotedl in laboratory and greenhouse Tehran Universit
Experiments design in factorial randomized complbteck with three replications. Treatments examiorat
included two levels of priming at 10 and 15 °Cdffitactor), Gibberellic acid treatments on threedbs: 50, 100 and
150 ppm for 12 h (second factor) and osmotic pae(fPEG 6000) in three 10 -, 12 - and 14 - timé&sc{or III),
respectively. The results showed that pretreatmdtht Gibberellic acid of seed in drought stress ditions in vitro
increased the germination percentage, germinatiate,r root length and shoot length and also in medjpot,
seedling establishment percentage, seedling estabént rate, root length and shoot length as imibeel by
different hormonal treatments, with Gibberellic@&0 ppm at 10 °C and Gibberellic acid 100 ppml@tfC and -
10 times surface in the experimental vitro and pate had the most positive effect on germinatioth growth
factors, respectively. The seed priming treatméni0a’C compared with 15 °C displayed a better onte.
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INTRODUCTION

Cerael is the most important source of food in haitifa that it is including 65-70% carbohydratepgins and too
much B vitamins and trace mineral. most of Irarfiaod are supplied by grain and dairy products. Maimrye
(secale montanupis the plant of family of grasses (poaceace}k the most stable to cold and has long clusteds an
flat leaves. It grows in calearous dry land anddseef this plant are used for making flour and HreSeed
germination is a complex physiological process thit response to environmental signals such gerwsotential,
light, nitrate and other factor .Unfavorable enaimental conditions for seed generation and seeeélingrgence in
dry and semi dry land is main causes of emergendesaed poor establishment. One of the limitingofiacis
drought condition that causes stress at the plmotught stress induced by high evaporation, highai& potential
in saline soils and soil freezing. Resulting iskeno thermodynamic equilibrium condition and redavailable of
water. Seed germination and seedling establishiplease primarily was very sensitive to drought strémt is
reduced the germination and establishment of segpdjiown [1, 2, 3]. Increase performance of seedight the
used of different method promoting can achievefitie goal the same increasing seed and forageepudxis very
effective .Among the most common and efficient rod#hin this regard is seed treatment before plantinich is
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called priming [4]. Studies have shown that soaldegds with appropriate concentrations of growttmiome, has a
positive effect on germination, growth and yielddifferent plant species and stress conditionsnarenal [5,6].
Gibberellic acid is a plant growth hormone that thest important role in the control of seed gerriorais
facilitated. In previous study investigated of thiect of gibberellic acid levels (ppm 50, 100, 2d00) on the
germination of 11 species of aromatic plants ardrésult showed that there were significant difiees between
species and gibberellic acid, ppm 400 greatestieffie seeds will germinate [7]. Also investigatédhe effects of
hormonal priming on germination and seedling growdtiettuce, and then reported that the concentnatf GA3 a
statistically significant difference [8]. Mountaige is the nutrients grasses that use for human ranriind forage
production gastronome and normally, growth in thdyestages of germination and seedling stressgs asidrought
and low temperatures encountered Thus, we prestteaith the hormone gibberellic acid seed germimaseed
crop in drought conditions improve is possible t@rease the strength of the initial seed finallgated the
increasing in the percentage and rate of seed gatin and seedling establishment. The aim of ghigly
evaluation the gibberellic acid treatment in impngvgermination under drought stress in vitro antiqulture.

MATERIALS AND METHODS

1 — The Mountain rye plant seeds purchased fromhésf Pakan Seed Company in crop year at 1391 a&nd th
experiment design to factorial in a randomized bladth three replications in greenhouse Tehran Ersity was
conducted.

2- Laboratory studies:

First experimental materials (petri dishes, filpaper, forceps, etc.) sterilized for 3 hours inaatoclave and also
plant seeds placed sterilized in 3% sodium hypaibklsolution for one minute for sterilization atien washed in
sterilized distilled water and then the seeds téikaormonal with gibberellic acid levels at 3, 200 and 150 ppm
(parts per million) at 10 and 15 ° C for 12 hodrken plant seeds were washed with distilled waterZ0 seeds in
each petri dish cultures were grown on two layédrslter paper and then planted seeds in threegafgs at 20 °C
(optimal temperature). Finally, apply a solutionpoly ethylene glycol stress concentration in thk@e, 12 - and 14
- were used in each petri dish, as this solutios agded 5 ml and 7 days at 20 °C for evaluated.

3- Pot evaluation
In this step, the seeds of the plant crop, sudataszratory tests, prepadre and placed of cultute gishes in pots
(diameter 10 cm) containing sand was used for thess of polyethylene glycol technology was usedhat
beginning of culture, 25 ml of solution was addeceich pot and finally, after 7 days of germinati@mameters
were measured.

4 - Parameters measured included: germination p&xge, germination rate, root length and shoottlefigedium
petri dish), the percentage rate of seedling estabkent and seedling establishment (in medium pot).

The during germination and the proper temperatarenmation was based on the static information. duntain rye
seed at 20 °C for 7 days in germinator was in dasknGermination was assessed on a daily basiararile seeds
with radical length of 2 mm are considered as sgemnination (AOSA, 1990), and finally the aforenienéd
characteristics were evaluated.

5- Data analysis:
The seed germination percentage was calculated asimation (1) [9]:

100 x (number of seeds / number of seeds germinattil the last day) = germination percentage (Equatin 1)
To calculate the germination rate germination (Eigua2) was used to Timson index [10]:

Germination Rate (GR) =X (G /1) (Equation 2)

In this equation, GR is germination rate and Gssneated number seed germination per each day #&days
counted. To calculate the rate of seedling estaiént and seedling establishment were used of ttetatons

(between 1 and 2), so the relationship, was usedlisg established instead of number of seeds geitel.

Probity Analysis Statistical analyzes were perfatmath SAS software compare data using the leagtifstant
difference (LSD) was performed with MSTATC softwaned graphs were plotted by Excel software.
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RESULTS AND DISCUSION

The results of the evaluation of germrminatiorBoMMontanunin drought condition in vitro showed that don'tvea
significant levels the interaction of priming tematire * surface priming * surface drought. Alde interaction of
surface priming * drought stress on germinatiorcpetage and germination rate was significant ateh®l and the
interaction of priming temperature * surface stresshe rate and percentage of germination andntbeaction of
surface primin *temperatur showed temperatur eff@etlength root. The overall temperature of thempng,
solution of gibberellic acid and different levelsdyought stress on the index germination evaluatesl significant
effect on the at the 1% level (Table 1-1).

Table (1-1) analysis of variance to assess traitssociated with plant shoot$s. Montanum affected by gibberellic
acid stress conditions in laboratory culture
Mean squares (MS)
degrees of Germination A Root During the

Sources changes frgedom percentage Germination rate| length shogot
Block 2 0.01™ 0.03™ 1.04 14.51
Prime temperature 1 13.07 8.24 4.64 177.85
Prime surfaces 2 6.44 7.34 21.27 1014.74
Drought stress 2 42.65 37.36 20.63 403.29
temperature* 2 0.56" 0.79 0.28™ 5.85™
Surface priming
Tomperature 2 0.22° 0.08" 062 22.74

rought stress
Surface priming s ns -
*Drought stress 4 0.02' 0.11 1.24 31.40
temperature
*Surface priming* 4 0.08° 0.112* 0.13* 4,74
stress
Error 34 0.25 0.15 0.106 4.63
Coefficient changes - 12.24 10.17 5.68 5.09

Ns, *, **: Non-significant, significant at the 5 and 1¥espectively

Analysis based on the comparison of characteristidhe interaction of gibberellic acid on germionat* drought
stress levels were difference significantly so thith increasing levels of gibberellic acid and tvhicreasing
osmotic potential decreased germination percergagpficantly (Figure 1-1).

The results from the analysis of the average coismarof germination percentage of seeds can becsged the
interaction of temperature priming * drought strésgels on germination percentage have signifiedfeacts and
with increasing temperature priming and increasthg osmotic potential of -10 to -14 times, desezh
germination percentage significantly (Figure 1-2).
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Figure (1-1): Average comparison, interactive effeés of gibberellic acid * surface of drought stres®n seed germinatiorS. Montanum
under drought stress in vitro

According to the results, the germination rate urttteught stress in vitro is affected by interactiof temperature
priming * drought stress levels, also the intexattof drought stress levels * gibberellic acid levihe effect of
seed priming treatments on germination rate &Cl®as than at 15 °C and also increasing levetghiferellic ppm
50 to ppm 150 and also by increasing as well astitess increases drought stress the germinatierdiainished
(Figure 1-3 and 1-4). Results based on comparisatysis revealed that the interaction of primingperature and
different levels gibberellic acid and concentratiai a different solution has a significant effeotroot length and
maximum length of root was in priming treatments’C0gibberellic acid ppm 50 with the potential ahd osmotic
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concentration of -10 times (1-5 and 1-6). Basedhenresults, the priming effect of gibberellic acid shoot length
as well as the positive effect of this treatmentoot length was similar to seed priming treatment0 °C with a
solution of ppm 50 and osmotic concentration -ir@thad the greatest impact (Figure 1-7 and 1-8la@y
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Figure (1-2): Average comparison, interactive effés of temperature priming * drought stress on germnation seeds ofs. Montanum
under drought stress in vitro
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Figure 1-3: Average comparison, interactive effectef temperature priming * surface drought stress orgermination rate of the seeds of
S. Montanum under drought stress in vitro
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Figure (1-4): Average comparison, interactive effes of gibberellic acid * surface of drought stres®n germination rate of seeds.
Montanum under drought stress in vitro
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Figure (1-5): Average comparison, interactive effds of priming temperature * gibberellic acid on roa Length S. Montanum under
drought stress in vitro
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Figure (1-6): Average comparison, the effect of dnaght stress on root LengthS. Montanum under drought stress in vitro
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Figure (1-7): Average comparison the average tempeature of the priming effect ( ° C) on both seed legth S. Montanum under drought
stress in vitro
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Figure (1-8): Average comparison, effect of gibbetkc acid levels (ppm) in shoot lengtts. Montanum under drought stress in vitro

Rootlength (cm)

D0 o oW g eo B

Levels of stress {load)

Figure (1-9): Average comparison, effect of levelsf stress (load) on the shoot lengt8. Montanum under drought stress in vitro

According to analysis of variance analysis in palture under conditions of water stress, the irtoa priming

level * drought stress on root length and shoogtler(5% level), the interaction priming temperatdéirsurface

gibberellic acid on seedling establishment rate (6%&l) and temperature effects prime temperatoriepe levels
and different levels of drought stress on the camepts of the germination (percentage, rate, rowtleand shoot
length) was significant at 1% level (Table 1-2).

The results of the comparison of characteristicseafd germination &. Montanunthe medium vases, and priming
under drought stress affects different temperatwigh different levels of gibberellic acid and @lseeported that the
percentage of seedlings decreased with increasgmotic solution concentration and generally thehég
establishment of gibberellic acid ppm 50 treatmeémtthe 10 °C temperature and stress - 10 timesokasrved
(Figure 1-10, 1-11 and 1-12). Average Comparisawa&d that the interaction of priming temperaturgibiberellic
acid levels on the rate of seedling establishmentirought conditions have different significantlgdapriming
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treatments at 10 °C and by gibberellic acid 100 H@ (ppm) was more effective in increasing the aftseedling
establishment has been in drought conditions (Eigui3) and also reported that the increase in tismpotential
rate of seedling establishment was significantuced (Figure 1-14).

Table (1-2) analysis of variance to assess charatistic associated with plant germination S. Montanum affected
by gibberellic acid in drought stress conditions irpot culture
Mean squares (MS)
Sources changes degrees of S(_eedling Rate of_seedling Root During the
freedom establishment (%) establishment length shoot

Block 2 0.60 0.80° 0.10% 14.29
Prime temperature 1 522 3.94% 3.86 20.29
Prime surfaces 2 9.57 9.39 2.49 163.18
Drought stress 2 29.70 22.27 24.16 757.40°
temperature* s ns * s
Surface priming 2 0.007" 0.06 0.32 7.18"
Temperature * 2 0.52° 0.29" 0.08" 1.40%
Drought stress
Surface priming 4 0.63 0.45 0.19" 5.62"

Drought stress
temperature* 4 0.13* 0.07 0.05™ 0.29°
Surface priming* stress
Error 34 0.16 0.14 0.07 4.02
Coefficient changes - 8.68 9.32 5.80 4.78

Ns, *, **: Non-significant, significant at the 5 and 1¥espectively

The based on the assessment of the root in pattiedium under constant tension throughout the pleot S.
Montanuminfluenced by the interaction of gibberellic adalels * stress levels and gibberellic acid ppm 100
treatment on stress -10 times was highest anceggbiiz acid treatment ppm 50 on stress - 14 timas lowest root
length and seed priming in temperature at 10 °C pesitive effect than 15 °C (1-15 and 1-16). Thegte change,
the study compared an analysis similar to repodeahges so that the maximum shoot length in seraing
treatment at 10 °C and a solution of gibberelli&®0 and 150 (ppm) and potential at -10 timesewayserved
(Figure 1-17 and 1-18).
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Figure (1-10): Average comparison, the effect of pming temperature on seed germination SMontanum under drought stress conditions
in pot
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Figure (1-11): Average comparison, the effect ofilgberellic acid on the germination of seeds db. Montanum under drought stress
conditions in pot
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Figure (1-12): Average comparison, the effect of dught stress on seed germinatioS. Montanum under drought stress conditions in pot
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Figure (1-13): Average comparison, the interactiomf priming temperature * gibberellic acid surface m the rate of seedling
establishment ofS. Montanum under drought stress conditions in pot
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Figure (1-14): Average comparison, the effect olisface stress on the rate of seedling establishmeot S. Montanum under drought stress
conditions in pot
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Figure (1-15): Average comparison, the interactiomf gibberellic acid levels * drought stress levelan root length of seeds 0. Montanum
under drought stress conditions in pot
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Figure (1-16): Average comparison, the effect of teperature priming on the length of the root or seedS. Montanum under drought
stress conditions in pot
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Figure (1-17): Average comparison, the effect of gberellic acid levels * levels of drought stress othe shoot seeds d. Montanum under
drought stress conditions in pot
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Figure (1-18): Average comparison, the effect tempature priming on shoot length S. Montanum under drought stress conditions in pot

In drought conditions may be impaired water absonpby seeds, which in the case of metabolic fmcth seed
germination will occur slowly, the time of root gvth and seed germination rate of this decrease¢ope with
stress disorders and improve seed germinatiorrgatet seed plant hormone gibberellic acid in palar will have
a positive impact. In this study, the effect of temone gibberellic acid on seed germinationgraiicluding the
percentage and rate of germination, root and slgiaterellic acid 50 and 100 (ppm), respectively,vitro

laboratory and greenhouse conditions with the getampact on improving seed germination of stress.

Gibberellic acid hormone secreted by the embrya ss®eoding the genes enzymes involved in seed gation,
especially the alpha-amylase enzyme is active hisdig done by increasing the mRNA encoding theyemwzthat
way in germination and early seedling establishréats a role.

Based on published reports, many researchers shinvatethe effect of gibberellic acid on improvemgatmination
on the stress, that results are in agreement Isysthidy [11, 12, and 13]. Many reports suggestitfygroved
germination behavior and related indicators suchmean time to germination, seed vigor, root lengtigot length,
the rate of seed germination and initial establishimof the priming seed [14,15]. Also in this casedy can be
regarding the positive role of gibberellic acid mttuce seed germination and promote [16]. On sargland
sunflower seeds to increase germination under ditogglinity and frost point be.

Scholars Research Library



Esfandiar Jahantabet al Annals of Biological Research, 2013, 4 (6):1-9

It seems that the technique of priming to transciarly transcription of DNA and increased RNA amdtein
synthesis to the seeds that grow embryos also dsese the parts damaged seed repair would discligrge
metabolites reduce the rate and uniformity of sgerthination and seedling emergence can improve [16]

CONCLUSION

Results from this study showed that pretreatedSofMontanumseeds by hormone gibberellic acid improves
germination under drought stress so that the pgrsied treatment with gibberellic acid ppm 50 af@0n petri
dish culture, germination percentage, germinatate,rroot length and shoot length increased sigmifly in the
stress three levels. The results indicate thatettgression of characteristic in the pot primingatneents had a
significant effect on germination componentsso thatseed treatment with gibberellic ppm 100 at@Gs shown
the maximum positive impact in increasing seedisgablishment, seedling establishment rate, rowtiheand
shoot length.
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