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ABSTRACT

In order to develop nuclear energy uses in improvement of plants to dry condition and to investigate the effect of
Gamma ray (800, 1000, 1200 gry and control) and PEG (-3, -6, -9 bar and control) on germination of two varieties
of rapeseed (Sarigol and RGS003), an experiment was conducted in CRD design in factorial way at laboratory
condition with 3 replication in 2011. The results obtained from analysis of data variance indicated that the effect of
drought stress on germination percentage is significant (p<0.001). The results pertained to trait mean comparison
for germination percentage on stress levels indicated that drought level with -3 bar osmotic pressure and 86.35
mean has the highest percent of germination and drought level -9 bar with 56.52 mean has the lowest one. The
results of mean comparison in stress condition indicated that Gamma ray with 1000 gry dosage in all drought levels
yields the highest mean which shows the beneficent effect of this dosage on resistance against drought stress. The
results revealed that through application of drought stress and Gamma ray, Coefficient of Velocity of Germination
on Sarigol in 1000 gry and -9 bar pressure and RGS003 in 800 gry and -9 bar pressure was in the maximum. Also
Sarigol in all levels of Gamma ray in -9 bar had the most germination velocity in comparison with other drought
levels. Finally it was identified that use of Gamma ray has a positive effect on resistance against the stress and 800
and 1000 gry was the best usable dosage.
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INTRODUCTION

The oil seeds, after grains, are considered assé¢icend world food supply. The published statistimahlyses
indicate that rapeseed, is the 5th source of waetgetable oil with more than 59 million ton prodoaot[1]. At the
present time, the annual consumption of cookingndiifan has been estimated more than 16 kilogr&oasidering
the country population, more than 1 million tonisiheeded which more than 90% is provided thrdogiortation.
With respect to the mentioned issues, the necesklng-term and integrated planning with the golaachieving
self-sufficiency in cooking oil will be undeniabl8o the rapeseed, due to highly favored quality,lieen the focus
of attention as the most important oil vegetablbdaultivated in climatic condition of the counig}.

The information related to the each dominant acéssive traits of living creatures in the genetatenal of those
creatures have been carefully recorded and arsfénaad from one generation to the another onke genetic
information are usually transferred intact, the gganmaterial (DNA) sometimes is changed underuifice of
natural or artificial factors. Some of the changasise phenotypic variation in order to better confty with
environment and existence of different new spedseg. most of these changes are harmful and leatké&dh of
living creature [3].
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The nuclear energy is a kind of energy which isgdpeed through nuclear decay, nuclear fission, armtiear fusion
and can be described BE = Am.C*> equation. The result is thermal energy or differelectromagnetic waves
which have different functions in modern human g&irife such as medicine, farming, veterinary mgu,
agriculture, electrical energy production, industand unfortunately in military. Gamma ray, in thase of
penetration into genetic material of the cell, keethe intermolecular bonds and inter-nucleotidadsoor even
changes the structure and connection of atoms fayitie material in DNA. The seeds can withstandragdeat
and saltiness through Gamma irradiation and geretic morphological changes. In Iran, at the pretierdg the
irradiation is carried out onto crops like wheatlampeseed in Khuzestan, Golestan, and Yazd presinader
supervision of international agency of atomic epddj. The selected dosage is referred to the doslat causes
30%-50% of growth reduction in seedlings using zorg rays like x-ray or Gamma ray in the laboratooyndition
which reaches to 10-30% in chemical mutagenic agé&ht The most research activities of mutatiothie world are
conducted in cooperation with Food and Agricultu@aljanization of United Nations and Internationdabric
Energy Agency (FAO/IAEA) [6].

Any change in environmental condition which makes plant to have performance lower than normdlaatimal
condition is called stress. The stress, as the mmmirtant limiting factor, plays a main role inaleasing the crops
production all over the world [7]. Drought as aest influences different aspects of plant growtd aauses
reduction and delay of germination, reduction obats growth, and reduction of dry matter productidhe
reduction of osmotic potential and water potent@lielling removing, and stomas closure as well @svth
reduction are symptoms of water stress. If the msttess severity is high, it will lead to photohesis reduction,
physiological process disruption, growth stop, findlly death [8].

MATERIALSAND METHODS

In this research, two varieties of rapeseed narBelygol and RGS003 were selected for the experintgoih
varieties are spring hybrids of rapeseed. The redsothis selection is symmetry between springhpieg and
drought seasons of crop year which was in relatitth the goal of study.

At first, the seeds were irradiated by Gamma rag ttueasiness of irradiation and more effect. Theade was
identified according to predetermined range foressged [5] and 3 dosages 800, 1000, 1200 gry weseoh The
seeds of both varieties were divided into 3 pamts\aere placed in paper package. One package bfveaiety was
kept as control. The packages, considering theifsgaons written on each box, were delivered towic Energy
Organization for Gamma irradiation. After Gammaadiation whose dosage is calculated regarding thme
distance from irradiation source, the seeds weairesterred to the laboratory for cultivation andrekzation. Using
vanthoff and Michel formula [9], the required ambwh PEG for providing solutions with -3, -6, an@ pressure
was computed and was prepared through solvingdhe material in distilled water and increasingt®00 cc in
order to irrigate the cultivation environment.

Equation 1:
W, =—(118x107)C - (1.8x10™")C* + (267x10")CT + (839x10")C’T

In this formula,C is the required PEG gram /water kg dnhdtands for the environment temperature (usually)25
Osmotic pressure is mega Pascal (each mega Pagsicd ¢o 10 bars).

The packages including the seeds irradiated widbsiages and control seeds which each one has hégeddnto

4 parts for application of PEG treatment formecba6kages for every variety. The seeds inside eackage were
randomly re-divided into 3 sections. These 3 sestiowere indicator of three repetitions for eactatireent. The
above division has been planned and performed dicpto CRD design in factorial way with 3 treatrteeand 3
repetitions.

96 pottery dishes were washed with 96 degree ettaloohol to be prepared for planting the seedfie $ame
number of circular filter papers were provided amaished with 96 degree ethanol alcohol. Some 70%neth
alcohol was prepared through diluting 96 degreelaitin order to wash the seeds. The seeds fivathe soaked
into alcohol for 7 seconds and were washed witliligid water. Afterwards 20 seeds were randomlgaeld and
were placed in pottery dish on the dried filter gap

After above-mentioned stages, the irrigation oftigation environment with distilled water for eneirments
including control seeds and with dosage-based RE@ré-divided environments were started. Pottésiieb were
transferred to incubator machine with @#mperatures.
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With respect to germinated seeds tifldy, the germination percentage of each pottesty wias computed [10] and
recorded.

Equation 2:
Germination Percentage = the number of germinatedsstill I"day/all seeds x100

Using below formula and considering the number efmnated seeds during”3o 8" day, the Coefficient of
Velocity of Germination (CVG) was computed and releal for every pottery dish [11].

Equation 3:
CVG =5yp X 100

N
In this formula, N = the number of germinated segld D = the germination day.
RESULTSAND DISCUSSION

The results obtained from data variance analysisl€t1) indicated that the drought stress resultiogn PEG
treatment on germination percentage was only saanif with (p<0.001.

Table1: thevariance analysis of data related to measured traits of rapeseed

MS

SO.V. df Germination percent CVG
Varieties 1 12.78 0
Gammaray 3 123.6 0.01
Varieties x Gamma ray 3 56.08 0
PEG 3 4583.26 ** 0.01
Varieties x PEG 3 193.91 0.04
Gammaray 9 47.5 0.02
Varieties x Gammarayx PEG 9 150.77 0.02
Error 64 81.26 0.01
C.V. 11.73% 7.86%

*significant if p 5% ** Sgnificant if p 1%

The comparison of data mean indicated that PEGdthging effect on germination percentage so ttiatrol and -
3 bar dosages have the most quantity and -9 bagddsas the lowest quantity. Regarding the roleatér in seed
germination, it can be claimed that the seeds dag@ninate or start to germinate with difficultgdause of no
water penetration into seeds of rapeseed varidtieso negative osmotic pressure (figure 1).
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Figure 1: the effect of PEG treatment on ger mination percentage in both varieties namely Sarigol and RGS003

The results pertaining to figures 2 and 3 displgytine varieties mean in stress and no stress donsliindicated
that applying drought stress and Gamma ray mak8sa8d 1000 gry dosages in all drought levels tédyike

highest mean and the lowest changes which sugtiestsseful effect of this dosage on resistancenagarought
stress. Without control, CVG on Sarigol in 1000 gngd -9 bar pressure and RGS003 in 800 gry andr-@ressure
was in the maximum. Also Sarigol had the highestnjggation rate at all levels.
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Figure 2: (Yp) and (Y ) changesratein fixed dosages of PEG onto rapeseed varieties in Gamma Ray treatment

(C)
> -
O
J H control
J Hmgry
- mgry
> ' ' . = S S S
,éo ] o\\ ] o\\ ) o\\ Qg) QS? QS’ QSQ L gry
& o o o %) %) 3 %)
C ‘_’rbK c;bﬂ ‘:@K QQ QQ QQ QQ
I o o Y T S
R 2 2 2 S 8 < <
P 0 0 0 & e &? <

PEG * varieties

Figure 3: (Yp) and (Y) changesratein fixed dosages of PEG onto rapeseed varieties in Gamma Ray treatment
CONCLUSION

Finally it was identified that Gamma ray has a positiveafin resistance against st using (Y,) and (Y) and
because of having the highest mean for both vag, 800 and 100@ry was the best usable dosaObserving the
changes in the figures, it can be inferred that @amay and artificial drought are beneficent forking positive
changes and improvingapeseed. Of course the increase in Gamma ray elasay have a negative effect

measured indices ohé plant. But irthe controlled dosages, it is possible to investighe stability of change
traits with help obut of the lab cultivatioland select the strong and withstanding ple
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