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Abstract

Gisela 6 is one of the semi-dwarf sweet cherry rootstocks which it is well adapted to many kinds
of soils especially heavy ones. Keeping in view the importance of rootstock, this study was
conducted to determine the best sterilization treatment, media and plant growth regulators on
micro propagation of the Gisdla 6 in Khorasan Razavi Natural Resource and Agricultural
Research Centre. Pre-sterilized by immersion in 70% ethanol for 1 minutes. These pre-sterilized
explants were then exposed to 0.1% and 0.2% mercuric chloride for 1 and 2 minutes. Results
revealed that disinfesting in 0.1% mercuric chloride for 2 minutes significantly decreased
contamination. Four culture media (MS, 1/2MS, LS and Modified LS) and three concentrations
of BAP (0, 1, 2 mg™) plus 0.01 mg.I™* were applied for multiplication stage. Results showed that
the best culture medium and BAP concentration are MSand 1 mg.I™ respectively. The mean of
shoot number and length were 5.11 and 1.70 cm respectively. Four culture media (MS 1/2MS
LS and Modified LS) and three concentrations of I1BA (0, 1, 2 mg.I™") were applied for rooting
phase. It was found, the best rooting medium was MSincluding 1 mg.I™* IBA and the percentage
of rooted plantlets was 92. The mean of root number and length were 3 and 3.25 cm respectively.
The survival percent under in vivo condition was 76.
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INTRODUCTION

In Iran seedlingPrunus mahaleb rootstocks used for cherry production. Howevehas many
disadvantages. Mahaleb trees do not grow satisfigcto heavy, wet soils and grafted varieties
are too large, fruit set is too late, harvest caséstoo high and trees on Mahaleb are relatively
short-lived [5,8]. In Iran Gisela 6 rootstock iseonf the usable rootstocks for sweet and sour
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cherries and is effective in size-controlling, greatisfactorily in heavy, wet soils, early and
good cropping.

The micropropagation is used as a useful methogrfmpagation of vegetative rootstocks [2,19].
There is no universal medium for in vitro cultusece plant species and cultivars are genetically
specific with regard to different components of thedium, which include not only organic
substances, but also mineral elements (17). Erlzeabal (2001) [6] has reported 50% increase
of multiplication rate on the dwarf rootstocks @feet cherries in MS media culture containing
1.5mg.I'BAP. Ruzic, et al. (2000) [15] reported that the MSd 2MS (double macro-salts)
media culture containing 4.4 mu BA, 0.5 mu NAA @8 mu GAS are a suitable media culture
for propagation of Gisela 5. In a study on micrggagation ofprunus avium, the combination of
0.5 mg.I* BAP and 0.05 mgi TDZ are suitable for proliferation and a mediatard containing
0.3 mg.I" IBA is desirable for the rooting [4]. Carolina&t(2006) [3] cultured nodal section of
prunus serotina in MS media culture supplement with 4.44mu BA,20Mu IBA and 0.29 mu
GA3. They also recognized the 2.5 mpu IBA as the pescentage for rooting. Akita et al (2006)
[1] in micropropagation Yedoensis Matsum xPrunusa@es showed the best proliferation on
the MS media culture containing 30 §sucrose, 0.5 mg'BA, 3 mg.I' GA3 and 0.1 mg}
IBA.

Due to the importance of Gisela 6 rootstock in giaatrolling growth of cherry trees, in this
study we investigate effects of media cultures plast growth regulators in micropropagation
of this rootstock.

MATERIAL AND METHODS

Plant material

The explants were taken from shoots of Gisela Gstook maintained in the experimental
greenhouse of Khorasan Razavi Natural Resourcégndultural Research Center from June to
March. Shoots were packed in plastic packages ard wansferred to the laboratory. First of
all, the explants were washed by water and dishwgshiquid to removed surface
contamination. Then they were divided to some pastgaining one bud and were pre-sterilized
by immersion in 70% ethanol for 60 sec fald by a rinse with sterile distilled water.
These pre-sterilized explants were then expos@dlh and 0.2% mercuric chloride for 1 and 2
minutes (the results of sodium and calcium hypaaidotreatments weren't suitable because of
high contamination). After being sterilized byhabol and mercuric chloride, explants were
washed 3 times with sterile distilled water anchtbalture in medium.

Media
The cultures were grown on MS medium [14], MS 1/2,[13] and Modify LS in the presence
of IBA and BAP growth regulators.

In the stage of proliferation, three levels of B&P 1 and 2 mg1 plus 0.01 mg:t of IBA) were
added. In this step, after three sub culture @isdetween each subculture), the numbers and
the length of the shoots were measured.

In the rooting phase, the IBA in three levels (0Oardd 2 mgf) were added to the above
mentioned media cultures and then after 45 days,ntimbers and length of the root were
recorded.
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Prior to autoclaving, the pH of all the media wadguated to 5.75 with 0.1 N KOH. The media
were sterilized in an autoclave for 20 min at 120

Culturing conditions

The cultures were grown under 16-h photoperiodh wie light intensity of 41 pmol s on

the culture surfaces provided by cool white fluoeesd¢ubes 40 W. The temperature was 23+1°
in the growth room [1].

The experiments were set up in a completely rangedndesign and repeated three times. Each
treatment included five replicates (with five exglain each 250 cm3 jar and four jars in each

replicate). Analysis of variance was performed loa tlata, and significant differences among

treatment means calculated by LSD test at P < 0.05.

RESULTSAND DISCUSSION

Surface sterilization:

The best result was achieved from the steriliatibthe explants to 0.1% mercuric chloride for
2 minutes. The results showed that among the igedrdn treatments, 0.1% mercuric chloride
for 1 minutes has had the highest contaminatiod, @mong other treatments, although the
percentage of the contamination had been 0 but é2#6uric chloride for 2 minutes has had the
least explants of active sterile (table 1).

Table 1.Theeffects of surface sterilization treatments on contamination of explants

Treatments Infection Active Un-active
(%) Explants (%) Explants (%)
Mercuric chloride, 0.1%; 1 Min 85 12 3
Mercuric chloride,0.1%; 2 Min 0 73 27
Mercuric chloride, 0.2%; 1 Min 0 69 31
Mercuricchloride,0.2%; 2 Min 0 63 37

The suitable sterilization treatment resembles fihéings of Imam (2004) [11] and Kamali
(2001) [12] with just some little differences iretBterilization time, that can correlates suckelitt
differences to the size of explants, the time efrtsampling and their relevant sterilization pre-
treatments. In his study, Imam (2004) [11] detedhexleffectiveness of 0.1% mercuric chloride
for 1.5 minutes in sterilization of buds of Iraniamlnut Juglans regia). Kamali (2001) [12]
used the 0.1% mercuric chloride for 6 minutes m élxplants sterilization of GF677 rootstocks
and he gained favorite results.

Proliferation:

The proliferation results showed that the MS raadlilture supplement with 1 mg.BAP with

the mean of 5.11 numbers of shoot (Fig. 1) andhtban of 1.7 cm shoot length is the suitable
treatment (Fig. 2 and 3).
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Fig. 1- Theeffects of different media and BAP concentrations on shoot number
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Fig. 2- The effects of different media and BAP concentrations on the length of shoot

Moreover, the considerations showed that the MS1dBdMS without the growth regulator has
resulted in the least numbers of the shoot (2.20@) the 1/2 MS media culture containing
2 mg.I* BAP could result in the mean of 1.26 cm of shoagta (Fig 1 and 2). Our results also
showed that the presence of a cytokinin like BAPthe proliferation phase is necessary.
Goudarzi (1995) [7] in proliferation of colt and E1 rootstocks, showed 1 my.BA is the
most effective treatment. Besides, Sulusoglu (20{x8] stated that the effective BAP
concentration for mahaleb rootstocks (K-KK1 and B\ F12.1 and SL-64 are 1 mg..Jiang
(2003) [9] who recognized the modify MS media crétaontaining 0.5 mg'iBA and 0.1 mgt

IBA as the most effective media culture for mukighoot of Gisela 5 and 6 root stocks. These
findings are confirmed our results.
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Fig.3-The effects of media cultureon pro

liferation and rooting of Gisela 6

Rooting:
The best root formation was observed on MS medigaining 1 mg:f IBA which produced
roots readily with 92% efficiency comparison witther rooting media cultures.

The mean of numbers and length of roots in thisianediture were 3 and 3.25 cm respectively
(table 2 and Fig.3). The results showed that theneSia culture without growth regulators with
the mean of 0.9 root numbers and the 1/2 MS madtare supplement with 1 mg.IBA with

the mean of 0.87 cm root length had the least nunalmel length of root respectively.
Hossainet al (2003) [10] on the micropropagation of therplreported that 1 mg.lIBA is
suitable for plum rooting and Goudarzi (1995) [#dted that the IBA concentration for colt and
F12.1 rootstoks is 1 mgl These results confirm the findings of our studythe other hand, the
findings of Huang (2003) [9] were different fromretsince he had recognized 0.3 MdBA as
effective IBA. We can refer to the differences ehgtype, the size of explants and the time of
sampling as the explanation for such resultingeddihces.

Table 2. The Effects of different media and IBA concentrations on rooting parameters of Gisela 6

Treatments Number of Roots Length of Root (cm)  tiRgo(%)
MS Supplemented with 0 mg™.| 2.1 b* 217b 28 de
MS Supplemented with 1 mg™.| 3a 3.25a 92 a
MS Supplemented with 2 mg'.| 2.25ab 1.72c¢c 86 ab
MS/2 Supplemented withO mg'.l | 2.1b 1.21d 22e
MS/2 Supplemented with 1 mg'.| 1.27 de 0.87f 28 de
MS/2 Supplemented with 2 mg'.| 1.81 bc 1.03e 48 ¢
LS Supplemented with 0 mg'.| 09e 1.49 cd 16 f

LS Supplemented with 1 mg'.| 1.7¢c 2.13b 42 cd
LS Supplemented with 2 mg'.l 1.43d 1.25d 28 de
LS Supplemented with 0 mg™.| 2.13b 1.08 e 32d
LS, Supplemented with 1 mg".| 1.39d 1.97 be 66 b
LS, Supplemented with 2 mg™.| 1.87 be 1.33d 58¢c

Means within a column followed by the same letter are not significantly different
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Acclimization:

Acclimatization was affected directly by rootingnetitions. Survival was best when plantlets
were transferred to pots after a short period of emergence on rooting media. 76 % of rooted
plantlets succeeded to pass the acclimization amtadapted with natural conditions (Fig.4).
The results from acclimization confirmed the fingsnof Huang (2003) [9] and Sedlak [16] et al
(2003) who reported 80 and 79.2 % of survival respely.

Fig.4- Acclimatization of Gisela 6 rootstock on in vivo condition
CONCLUSION

The results of this research showed that we cahaoditg Gisela 6 rootstock by in vitro method.
According in this research, MS media including BARd IBA growth regulators are most
suitable for micro propagation.
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