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Effect of Different Concentrations of Growth Regulators on Shoot Regeneration and
Proliferation in Strawberry (Fragaria ananassa Duch.) Cultivars
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Tablel: Analysis of variance of growth regulators effects on number and percentage of regenerated shoots
of three strawberry cultivars (Kurdistan, Parose and Camarosa)

(MS)
Percentage of regenerated No of regenerated shoots per df Source of variance
explants explant
2011.94** 1.59** 2 (C) cultivar
12996.32** 279.02** 3 BA
8288.01** 209.63** 3 IBA
99.05* 1.49** 6 BAxC
26.04ns 0.60** 6 IBAXC
294.01** 17.72%* 9 IBAxBA
34.37ns 0.48** 18 IBAx BAXC
9.55 0.23 240 Error
5.20 5.82 - cv

* and »+: significant at the 5% and 1% probability levels, respectively. ns: Not significant.
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Figure 1: Effect of growth regulator concentration of BA on number of regenerated shoots per explant. a) Medium
supplemented with 1 mg/l BA, b) Medium supplemented with 0.25 mg/l BA.
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Table2: Analysis of variance of growth regulators effects on number and percentage of regenerated shoots of
three strawberry cultivars (Kurdistan, Parose and Camarosa)

Traits and Cultivars

Treatment
Percentage of regenerated explants No of regenerated shoots per explant
IBA BA
Camarosa Parose Kurdistan Camarosa Parose Kurdistan
(mg/l)  (mg/l)
38.00% 36.50" 41.16™ 2.45% 2.40% 2.58" 0.0 0.25
49.33™ 56.33 62.66" 4,43 4.36™ 4.85"™ 0.0 0.5
66.33"" 69.16" 78.50% 5.93" 5.65* 6.12' 0.0 1
45.50™ 53.33% 48.83™ 3.16" 3.66" 3.15" 0.0 2
38.33% 48.33™° 46.50™ 3.23" 3.00 3.20" 0.1 0.25
54,16 62.50" 67.00 5.01™ 4.61™ 5.05"™ 0.1 0.5
78.66% 80.16“ 83.33° 7.80% 7015 8.00° 0.1 1
55.16™ 56.66 58.50" 4.15% 4.40™ 4.15%® 0.1 2
55,19 67.83" 64.83%" 5.154™ 5.02"™ 5.134m 0.25 0.25
75.66° 81.83" 83.00° 6.88° 6.58" 7.06" 0.25 0.5
83.66° 89.33" 92.33? 12.15° 10.76° 13.13° 0.25 1
59.00" 66.83" 64.83%" 5.06™ 5.26" 5.01"™ 0.25 2
30.00° 32.50° 39.83% 2.16" 1.81" 2.13" 0.5 0.25
46.00™ 51.33"™ 55.66 3.10 2.91° 3.13" 0.5 0.5
56.16% 67.16" 68.16" 4.95'"™ 5.28" 5.08"™ 0.5 1
44.50° 51.33"™ 48.16™" 2.93° 3.53¢ 311 0.5 2
54.47C 60.89B 63.34A 4.91C 4.80B 5.05A OS5 Lo

Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Table3: Analysis of variance of growth regulators effects on number of shoots, harvestable shoots and
Shoot height per explant of three strawberry cultivars (Kurdistan, Parose and Camarosa).

MS
Shoot height No of(harvzestable No of shoots per df Source of variance
(cm) shoots per explant explant
10.11** 21.54** 181.66** 2 (C) cultivar
3.65** 1458.83** 3213.36** 2 BA
124.30** 70.50** 746.34** 2 GA;
0.12ns 23.05** 21.10** 4 BAXxC
0.12ns 12.27** 9.95* 4 GA3xC
0.61* 11.38** 54.91** 4 GA3xBA
0.04ns 7.15** 16.75** 8 GA3x BAxC
0.20 0.48 1.67 135 Error
5.44 5.35 6.23 - cv

= and **: significant at the 5% and 1% probability levels, respectively. ns: Not significant
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Table 4: Effect of growth regulators on number of shoots, harvestable shoots and shoot height per explant of three
strawberry cultivars (Kurdistan, Parose and Camarosa)

Traits and cultivars

Treatment
Shoot height (cm) No of harvestable No of shoots per explant
shoots per explant
. . ] GA3 BA
Camarosa Parose Kurdistan Camarosa Parose  Kurdistan Camarosa Parose Kurdistan
(mg/l)  (mg/1)
2.687  3.24T" 2.33¢ 8.68<™ 8.10™ 10.10% 12.37% 1001  16.01" 0.0 0.25
3.05" 3.41% 251K 1856  17.48%  20.33° 30.25°  28.46™ 34477 0.0 0.5
2.15' 2.76" 2.05™ 1493 17.68% 14550 24.01%  26.40%  24.35% 0.0 1
4.38° 4.65° 3.76 7.40™ 9.06" 10.70" 1052 1061¢  13.84" 025  0.25
5.02¢ 5.11¢ 4.41° 2021 19.15%  22.75% 28.96™ 2254  30.50° 025 0.5
4.28° 4.75% 3.68 12.78%"  13.95%"  14.01° 18.279"  18.02" 21.84¢ 0.25 1
6.05% 6.20°% 5.33¢ 7.86™ 10.03% 7.28'™m 8.39' 9.26' 10.09% 0.5 0.25
5.90% 6.08° 5.33° 17.63%  1595%  18.70 21.80F 20689  22.92°f 0.5 0.5
5.48™ 5.98% 5.00d 12.23"  12.80%"  12.18" 13.781 14571 17.01" 0.5 1
4.33B 468A  3.82C 13.36B  13.80C  14.61A 21.32A  1859B  17.84C Main

Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Figure 2: Effect of type and concentration growth regulators on number of shoots and shoot height. a) Medium
containing 0.5 mg/l BA + 0.25 mg/l GA3. b) Medium supplemented with 0. 5 mg/l BA.
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Effect of Different Concentrations of Growth Regulators on Shoot Regeneration and
Proliferation in Strawberry (Fragaria ananassa Duch.) Cultivars

Gerdakaneh®’, M., Mozafari?, A. A. and Gholami®, R.

Abstract

This study was carried out for shoot regeneration and proliferation of three strawberry cultivars runner tip.
Sterile runner tips’ having terminal buds (4-5 mm) of Kurdistan, Parose and Camarosa cultivars were cultured onto MS
media with different concentrations (0.25, 0.5, 1 and 2 mg/l) of benzyl adenine (BA) alone or supplemented with IBA
(0.1, 0.25 and 0.5 mg/l) growth regulator for the above purpose. The type and concentration of growth regulators and
cultivar were found critical to shoot regeneration. The highest response of shoot multiplication was obtained in MS
containing 1 mg/l BA + 0.25 mg/l IBA. This combination yielded the highest shoot number and percent of regeneration
from Kurdistan (13.13 shoots and 92.33% regeneration), Parose (10.76 shoots and 89.33% regeneration) and Camarosa
(12.15 and 80.16%) cultivars. For proliferation, four-week-old shoots were removed from the culture, and subcultured
on MS basal medium supplemented with various levels of BA (0.25, 0.5 and 1 mg/l) alone or in combination with GA
(0.0, 0.25 and 0.5 mg/l). Best response towards multiple shoot regeneration (Kurdistan 34.47, Parose 28.46 and
Camarosa 30.25 shoots) was obtained on MS medium having 0.5 mg/l BA. While the highest harvestable shoots was
recorded (Kurdistan 21.32, Parose 17.84 and Camarosa 18.59 shoots) in MS containing 0.5 mg/l BA + 0.25 mg/l GA.

Keywords: Strawberry, Runner tip, Explant, Regeneration, Growth regulators
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