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ABSTRACT

Mahaleb (Prunus mahaleb) plant is one of the most important sources of cherry clonal and seed base rootstock
production in Iran. Obtaining seed-borne viruse-free (Prune dwarf virus, Plum pox virus, Prunus necrotic ringspot
virus) sources for selected mahaleb rootstocks (NB5176, NBVP1, NBVP2), For this purpose, the viral infection status
of genotypes was initially studied in orchard using ELISA serological method. Then the meristem tips were cultured
in vitro and 6 months later, transferred to MS medium containing 0.5mg/I BAP and 0.1 mg/l NAA, DKW contacting
0.5 mg/l BAP and WMP contacting 0.3 mg/l pectin. After the initial proliferation stage, the plantlets were heat-
treated and then health status of the remained plantlets was studied using RT-PCR. Then the healthy plants were
rooted and transferred to pots. Based on ELISA result, some genotypes were probably infected to PNRSV and PDV.
The highest shoot tip establishment was recorded as 42.5% by NBPV1. No genotype was proliferated in MS and
WPM, so only DKW was apropriate for proliferation. For plantlet rooting, 1/2DKW and modified QL containing 1.5
mg/l IBA were appropriate. NBVP2 was the best in all rooting media. Most of plantlets from three genotypes
toleratedin-vitro thermotherapy condition and were free of PNRSV, PDV, PPV based on RT-PCR result. The healthy
plants were transferred to pots and could be cultured in an isolated orchard to obtain healthy mahaleb seeds.
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2. Prune dwarf virus
3. Prunus necrtptic ringspot virus
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Table 1. Characteristics of the primers used in this study for evaluation of infection of mahaleb genotypes to seed-
born viruses

\ggle (5'-3")” Sequence Genome loci Fragment size (bp) Reference
F: GCCGAATTTGCAATCATACCC Naderpour and Shahbazi, 2015
PNRSV R: ACTTCGGTCTTGAATTCGAT MP+CP 599 Naderpour and Sadeghi, 2015
PPV F: CAATAAAGCCATTGTTGGATC Nib 310 Naderpour and Shahbazi, 2015;
R: CTCTGTGTCCTCTTCTTGTG Naderpour and Sadeghi, 2015
PDV F: CAATAAAGCCATTGTTGGATC Nlb 504 Naderpour and Shahbazi, 2015;
R: CTCTGTGTCCTCTTCTTGTG Naderpour and Sadeghi, 2015
Nad5 F: GATGCTTCTTGG GGCTTCTTGTT Exones I and 11 189 Menzelet al., 2002

R: CTCCAGTCACCAACATTGGCATAA

;.».L?m alisee LSLQ"M?") )0 PNRSV 9 PPV PDV L_sl@u,usfe QBA)T 6‘).9 RT-PCR )Q )‘).o.al) 6‘ of?u) u»..sls bel At Jju\>
Table 2.Used PCR program for detection PPV, PDV, PNRSV viruses in mahaleb genotypes

Virus/ gene Initial denaturation Denaturation Annealing Extension Final extension
PNRSV 95 °C/5 min 94 °C/30 sec 54 °C/45 sec 72°C/1 min 72 °C/7 min
PPV 94 °C/5 min 94 °C/30 sec 60 °C/30 sec 72 °C/50 sec 72 °C/5 min
Nad 5 94 °C/5 min 94 °C/30 sec 60 °C/30 sec 72 °C/50 sec 72 °C/5 min
PDV 95 °C/5 min 94 °C/30 sec 51 °C/40 sec 72 °C/1 min 72 °C/10 min
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Table 3. Number of meristems, established meristems
and meristem establishment percentage in different
mahaleb genotypes

Number of Number of Establishment
Genotype Cultured established %)
meristems meristems
NBVP1 130 32 24.6ab
NBVP2 40 17 42.5a
NB5176 55 17 30.1b
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Table 4. Mean comparison of shoot length and
numbers, leaf numbers and internode distance in
different mahaleb genotypes

Shoot Shoot Leaf Internode
Genotype numbers length (cm) numbers  distance (cm)
NBVP1 3.10a 2.85a 9.15b 0.56a
NBVP2 4.12a 2.60a 13.40a 0.43c
NB5176 0.61b 2.25bh 10.08b 0.49b
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Figure 1. Branching and Rooting of Cultivated Specimens of Different Mahlab Genotypes in In vitro Condition.
A) Branching in DKW + 0.5mg / | BAP medium; B) Some seedlings turn yellow after in vitro heat treatment; C)
Rooting of NBVP1 Genotype in | / 2DKW + 1.5mg / | IBA
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Figure 2. Gel electrophoresis result of Nad5 gene, PDV, PPV and PNRSV. A) 181 bp fragment corresponds to nad5
reference gene in mahaleb genotypes (5176, B,C) and its absence in negative control (NC); B) 310 bp fragment
corresponds to positive control of PPV and its absence in the genotypes; C) 599 bp fragment corresponds to positive
control of PNRSV (PCland PC2) and its absence in genotypes; D) 504 bp fragment corresponds to positive control of
PDV (TN3 and TN4) and its absence in different mahaleb genotypes; NC) negative control (ddH,0); B, C, 5176)
mahaleb genotypes; M) 1 kb molecular weight marker (Fermentas)

1. Apple chlorotic leafspot virus
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Table 5. Mean comparison of rooting quantitative characteristics in different mahaleb genotypes

Rooting Adventitious ~ Secondary Adventitious root Secondary root Adventitious root

Genotype (%) root root length length thickness
numbers numbers (cm) (cm) (mm)
NBVP1 98.44a 5.28a 12.66a 5.64a 1.93a 1.41a
NB5176 37.61b 2.37b 1.02b 1.82b 0.81b 0.68b
NBVP2 45.31b 0.97c 0.02b 2.34c 0.46b 0.37c
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Means followed with different letters are significantly different at 1% probability level.
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Table 6. Mean comparison of rooting quantitative characteristics in different culture media

Medium Rooting Adventitious root length Adventitious root Secondary root
(%) (cm) numbers numbers
1/2DKW 61.1bc 5.95a 3.14ab 13.36a
MS 80.56a 3.43c 4.02a 1.75¢
Modified QL 75.02ab 4.26hc 2.61b 1.17c
DKW 55.58¢ 5.04ab 2.42c 6.7b
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Means followed with different letters are significantly different at 1% probability level.
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Table 7. Mean comparison of rooting quantitative characteristics of different mahaleb genotypes in different culture media

Culture Genotvpe Rooting  Adventitious root ~ Secondary root ~ Secondary root  Adventitious  Adventitious root

medium yp (%) length (cm) length (cm) numbers root numbers  thickness (mm)
1/2DKW NBVP1 100a 8.46a 2.06a 30.06a 5.12ab 1.9a
MS " 100a 3.69cd 0.91ab 2.94c 6.81a 1.02bcd
Modified QL " 100a 4.52bc 1.25ab 2.56¢ 4.37bc 1.27bc
DKW " 93.75a 6.40b 2.06a 15.06b 4.81ab 1.44b
1/2DKW NBVP2 18.75¢c 0I57fg 0.0b 0.0c 0.44c 0.20fg
MS " 62.51ab 2.83cde 0.0b 0.77c 1.56¢ 0.50ef
Modified QL " 68.75a 4.22¢ 0.031b 0.063c 1.50c 0.55def
DKW " 31.25bc 0I38fg 0.0b 0.0c 0.37c 0.23fg
1/2DKW NB5176  75.00a 1.99defg 0.0b 0.0c 6.00a 0.82cde
MS " 75.00a 2.46c¢def 0.77ab 4.0c 2.50c 0.96cde
Modified QL " 0.0c 0.0g 0.0b 0.0c 0.0c 0.0g
DKW " 0.25¢ 1.26efg 0.0b 0,0c 1.01c 0.94cde

sl a0V Jleizl mlas )0 (5)lo g B Dglate By > L o Kiko
Means followed with different letters are significantly different at 1% probability level.
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Table 8. Mean comparison of reciprocal effects of
genotype-regulator on secondary root length in
NBPV1 and NBPV2 mahaleb genotypes

. IBA conc. Secondary root
Medium (mg/l) length (mm)

1/2DKW 15 2.21a

DKW 15 2.01a

1/2DKW 1 1.78ab

MS 1 1.09bc

QL 15 1.01bc

MS 15 0.47cd

QL 1 0.036¢d

DKW 1 0.0d

Vol mae e sl gime OS] Sglite gy b o naSile
RGNV

Means followed with different letters are significantly different at
1% probability level.
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