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1. P. communis
2. P. calleryana
3. P. serotina
4. P. betulifolia
5. Spadona
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3. Benzyl amino purine
4. Naphthaleneacetic acid
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Table 1. Variance analysis of measured traits for pear rootstock in different media culture
Mean of Squares

Sov df Shootlet number Shootlet length (cm) Leaf number
Rootstock 3 8.78" 523" 40.26™
Medium 2 15.47" 0.73" 20.78"
Rootstock x Medium 6 3.63™ 0.27™ 20.96"
Erorre 48 0.91 0.13 5.49
CV (%) - 14.77 9.65 10.83

Sloline B pac s P <o+ gP < /o) zolaw 40 cud i 4 Sl fygejl Al ol s g s
** p<0.01, * p<0.05 (According to the Duncan’s multiple range test); ns: non significance.
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Figure 1. The interaction effect of rootstock and media on mean number of shootlet and leaf.
(Mean values followed by the same letter in each traits are not significantly different at P < 0.05 by Duncan's multiple range test.)
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Figure 2. The amount of proliferatron in four pear rootstock: Dargazi (1), P. betulifolia (2), Konjuni (3) and Gh1 (4)
in three medium culture: mQL (a), QL (b) and MS (c).
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Table 2. Variance analysis of measured traits for pear rootstocks using cytokinin treatment

SOV df

Mean of Squares

Shootlet number Shootlet length (cm) Leaf number
Rootstock 3 63.53" 175" 149.17"
BAP 1 21.61" 1.42"™ 4.4™
2ip 2 18.76" 0.72™ 13.14™
BAP x 2ip 2 8.93™ 0.7 5.93™
Rootstock x BAP 3 9.31™ 1717 0.64™
Rootstock x 2ip 6 9.35™ 0.67™ 5.15™
Rootstock x BAP x 2ip 6 7.18™ 0.33™ 8.98™
Error 96 5.62 0.44 6.79
CV (%) - 14.71 9.80 9.92
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**p<0.01, * p<0.05 (According to the Duncan's multiple range test); ns: non significance.
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Table 3. Mean comparison of cytokinin effects (BAP and 2ip) on growth parameters of pear rootstocks

in in vitro conditions

Pear rootstock Cytokinin Concentration

Shootlet number

Shootlet length (cm)

Leaf number

1 450 257° 10.32°
BAP 2 2.78" 3 1113
Konjuni 0 3.06° 2.84° 1117°
2ip 1 4,63 2.7 11.64"
2 3.26b 28 9.36°
1 & 283 116
BAP 2 5.75° 2.65° 11.92°
Gh1 0 6.63* 2.49® 10.95"
2ip 1 6.7° 2.72° 12.26"
2 43 3.03° 12,08
1 5.96° 2.97° 15.67°
BAP 2 414 2.54% 15.93°
Dargazi 0 5.88° 2.38" 14.88°
2ip 1 5.81° 2.98° 16.46°
2 3.46b 29 16.07°
1 2.39° 350° 10.87°
BAP 2 282" 29" 12.01°
P. betulifolia 0 2.50° 3.21% 11.63°
2ip 1 2230 357° 125
2 3.09° 2.95% 11.7°

Sl P <[4 0) 5Sils 903l B p o pSibe loline BB 095 ,Kiko gt ;o ;0 S iie By,
Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan's test.
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Figure 3. Effect of cytokinin treatments on growth and development of four pear rootstocks in in vitro condition.
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Table 4. Variance analysis of rooting of pear rootstocks in medium culture of agar and perlite using different
concentration of IBA

Mean of Squares

Sov f Root number Root length (cm) Rooting (%)
Rootstock 3 3.16™ 0.36" 22.92"
Medium 1 1.06™ 151" 29.61"
IBA 1 2.90" 0.02"™ 0.10™
Rootstock x Medium 3 4.63™ 0.94™ 57.40"
Rootstock x IBA 3 3417 0.84™ 15.25™
Medium x IBA 1 4.59™ 0.74™ 0.43"
Rootstock x IBA x Medium 3 551" 0.73" 9.01"
Error 48 0.07 0.02 27.59
CV (%) - 14.26 12.55 14.09

Dlobae Bl pae s P < /0B g P < o/o) oo 0 Gl 5 a4 (SO 9oyl Al jlebas :

** p<0.01, * p<0.05 (According to the Duncan’s multiple range test); ns: non significance.
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Table 5. Mean comparison of interaction effects among rootstock, culture medium and IBA on rooting parameters of
pear rootstocks in in vitro conditions

Pear rootstock Culture medium IBA (mg/l) Root number Root length (cm) Rooting (%)
Agar 1 1.74°00 2.58% 58.32%
Dargazi 2 2.25% 3.41° 74.99%
Perlite 1 1.16%N 0.2° 25°
2 4.98° 1.91%f 77.25™
Agar 1 o.eeghf' 0.559d 16.66:
Konjuni 2 2.66° 2.35 °b9 58.33%
Perlite 1 21.66° 2.947 100
2 0.75% 0.5 25°
Agar 1 4.66% 156" 100°
Ghi 2 3.22% 0.58° 554
Perlite 1 10.11° 2.75%¢ 100°
2 2.83° 0.37° 62%
Agar 1 3.33F 1.67% 91.66®
P betulifolia 2 2.88° 2.18°%f 91.66*
Perlite 1 0.08' 0.1° 8¢
2 0.16" 0.1 8

Ll P <o 108) Sl 9031 L o cpiSilia loline S 0905 ,Kko (gt ;o ;0 S ie g,
Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan’s test.
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Figure 4. Effect of different concentrations of IBA (1 and 2 mg/l) on rooting of pear rootstocks in two culture media
agar (a) and perlite (b)
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ABSTRACT

In order to micropropagate of four vigorous rootstocks of pear, including Pyrus betulifolia, Konjuni,
Dargazi and Gh1l, effects of basic plant culture media (MS, QL and modified QL), cytokinins and auxins
on productivity, proliferation and rooting were studied in Seed and Plant Improvement Institute, Karaj.
The highest amount of productivity for all rootstocks was observed in QL medium. Among pear
rootstocks, Ghl rootstock in both QL and modified QL mediums showed proper growth. Results of
proliferation (BAP with 1 and 2 mg/l and 2ip at 0, 1 and 2 mg/l) illustrated that the highest amount of
proliferation was achieved with 1 mg/l BAP, while adding 2ip into medium had no significant influence
on proliferation rate. In addition, maximum rooting percentage was obtained by IBA at 1 mg/l. Also,
evaluation of rooting percentage in both culture media containing agar and perlite proved that the highest
rooting of all rootstocks (except P. betulifolia) was achieved in culture medium containing perlite. In
general, to succeed micropropagation of aforementioned rootstocks, utilizing QL culture medium
containing BAP (1 mg/l) is recommended for optimal proliferation and treatment of IBA (1 mg/l) in
perlite is suitable for proper rooting.
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