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The influence of plant regulators on callus and embryo induction in cucumber
(Cucumis sativus L.) anther culture
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ABSTRACT

In order to investigate effects of plant regulators on callus and embryo induction in cucumber anther culture, 25
media for callus induction and 4 methods for embryo induction were tested. The experimental layout was conducted
in factorial arrangement in randomized completely design with four and three replications for callus and embryo
induction, respectively. Factors for callus induction were two cucumber genotypes (Esfahani and Beta Alfa) and
different concentrations of BAP (0, 0.225, 0.45, 0.68 and 0.91 mg/l) and 2, 4-D (0, 0.25, 0.5, 0.75 and 1 mg/l). Also
factors for embryo induction were different concentration of BAP (2, 3 and 4 mg/l) and NAA (0.05 and 0.1 mg/I) and
different solid and liquid media. Results indicated that there are statistical significant effect at 1% among PGR
concentrations and 5% among interaction between genotype and PGR concentrations. The anthers, which were
cultured on basal MS medium and media supplemented with individual concentration of plant regulators did not
show any response and they became necrotic after 4 weeks of culture, but combination of plant regulators had
different effect on callus induction. According to results of means comparison M24, M22 and M15 media with
average of 98, 97.75 and 96.75 percent and M10 medium with average of 77.5 percent had highest and lowest callus
induction for Esfahani genotype, respectively. The highest and lowest callus induction for Beta Alfa cultivar obtained
in M13 (98.45%) and M1 (59.7%) media, respectively. There was no response for embryo induction in Solid-Solid,
Solid-Liquid and Liquid-Liquid methods, but high rate of embryo induction obtained in Liquid-Solid method. Results
indicated that there was statistical significant effect at 5% among media. Means comparison for tested media showed
that M6 (60.58%) and M4 (20%) medium had highest and lowest embryo induction, respectively.
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Table 1. Plant regulators concentration for anther culture

Medium BAP (mg/l) 2,4-D (mg/M) Medium BAP (mg/l) 2,4-D (mg/N
M1 0 0 M14 0.45 0.25
M2 0.225 0 M15 0.45 0.5
M3 0.45 0 M16 0.45 0.75
M4 0.68 0 M17 0.45 1
M5 0.91 0 M18 0.68 0.25
M6 0 0.25 M19 0.68 0.5
M7 0 0.5 M20 0.68 0.75
M8 0 0.75 M21 0.68 1
M9 0 1 M22 0.91 0.25
M10 0.225 0.25 M23 0.91 0.5
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M11 0.225 0.5 M24 091 0.75
M12 0.225 0.75 M25 0.91 1
M13 0.225 1
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Table 2. Plant regulators concentration for embryo

induction

Medi BAP 2,4-D Temperature Agar
um (mg/l) (mg/) shock (°C) (g/)
M1 0.05 2
M2 0.05 3 0
M3 0.05 4 35
M4 0.1 2 8
M5 0.1 3
M6 0.1 4
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Table 3. Analysis of variance of cucumber’s anther
culture induction in response to different levels of
plant regulators

S.0.vV df M.S.
Genotype(g) 1 29.24™
Medium(M) 15 42.24™
Interaction G*M 15 31.09"
Error 96 9.48
C.V. (%) 18.06
So g hoys SO g gl e )0 ()0 gee T A NS g s ok
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*, ** ns: significant at 5 and 1% of probability levels, and non-
significant, respectively.
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Table 4. Means comparison of cucumber’s anther culture induction in different MS media supplemented with plant
regulators based on Duncan’s new multiple range test at 5% level

Esfahani Beta Alfa
Medium Mean Percent Medium Mean Percent
M24 19.60a 98 M22 19.69a 98.45
M22 19.55a 97.75 M21 19.25ab 96.25
M15 19.35a 96.75 M20 19.06 ab 95.3
M23 19.06 ab 95.3 M19 19.06 ab 95.3
M21 19.02 ab 95.1 M24 19.06 ab 95.3
M20 19.00 ab 95 M25 18.75ab 93.75
M19 18.50 ab 925 M18 18.63 ab 93.15
M25 18.25ab 91.25 M15 17.81 abc 89.05
M16 18.00 abc 90.00 M23 17.19bc 85.95
M12 17.75 abc 88.75 M14 16.17cd 80.85
M11 17.50 abc 87.50 M16 16.00 cd 80.00
M18 17.50 abc 87.50 M12 15.63 cd 78.15
M14 16.88 abc 84.4 M11 14.69d 73.45
M13 16.25 bc 81.25 M13 14.50d 72.50
M17 16.25 bc 81.25 M17 13.94 de 69.70
M10 1550 ¢ 775 M10 1194 ¢ 59.70
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In each column of treatment groups, means followed by the same letters are not significantly different.
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Table 5. Analysis of variance for embryo induction in
Esfahani genotype

S.0.V df MS
Medium 5 607.59*
Error 12 160.54
C.V. (%) 15.56

Ao,y gy Jleisl mhaw jo jlo cixe
* Significant at 5% of probability level.
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Table 6. Means comparison of embryo induction in

Esfahani Genotype based on Duncan’s new multiple
range test at 5% level

Medium Mean

M6 60.58 a
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Means followed by the same letters are not significantly different.

M1 55.68 a
M3 50 a
M2 50a
M5 50 a
M4 20b
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Figure 1. Callogenesis and embryogenesis in anther culture of Cucumber: (a) Different size of flower buds in order to
choose suitable development stage, (b) Cucumber cultured anther on the first day, (c) Grown anther after two weeks
of culture, (d) Grown anther after four weeks of culture, (e) Necrotic and yellow anthers after four weeks of culture,
(f) Green and stiff explants in which the embryo was not induced, (g) spongy explants in which the embryo was not

induced (h) Induced embryos in Liquid-Solid method.
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