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ABSTRACT

The induction of androgenesis in cucumber plays a significant role in accelerating breeding
programs and improving desirable traits by producing doubled haploid plants. In the
present study, the effects of different genotypes, different heat pretreatments, different
levels of electric shock, different centrifugation speeds and different magnetic treatments
on the androgenesis induction in cucumber anther cultures were investigated in 5 separate
experiments based on completely randomized design with three replications. The results
showed that the highest percentage of androgenesis induction and embryogenesis was
related to the beta-alpha genotype. The effect of applying heat pretreatment in liquid
culture medium on embryogenesis and plant regeneration was significant, so that the
control treatment in liquid culture medium with an average of 4.36 plants per anther and
then the 30°C treatment in liquid culture medium with an average of 1.4 plants per anther
were the best treatments. The liquid medium was also very effective for embryogenesis,
and a large number of plants were regenerated in this method. 100 V electric shock
treatment showed the highest percentage of callus formation with 90% and the highest
average number of embryos per anther with 0.16 embryos. Centrifuge treatment (150 g)
produced the highest percentage of callus formation (73.33%) and the highest average
number of embryos per anther (0.2). Magnetic water passage treatment with an average of
0.2 embryo per anther was more suitable than other magnetic treatments. The results of this
research can be used in the production of pure cucumber lines in order to produce hybrid
seeds.
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Figure 1. Male cucumber flowers of various sizes
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Figure 2. Cucumber anther culture. A: Male bud suitable for cucumber anther culture, B: Anther separated from the bud,
and C: Anthers cultivated in callogenesis culture medium.
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Figure 3. Stages of plant regeneration through anther culture in cucumber. A: Mother plant (diploid), B: Buds
suitable for cucumber anther culture, C: Anthers cultured in callus induction medium, D: Callus induced on anthers, E:
Embryos formed on callus at different stages of globular, heart-shaped and torpedo-shaped, F: Mature embryos at the
cotyledon stage, G and H: Early stages of embryo regeneration, I: Regenerated plantlets inside a jar.
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Figure 4. Diploid and haploid cells in cucumber. A: Diploid cell obtained from cytological examination of the root tip of
the mother plant with 14 chromosomes. B: Haploid cells obtained from cytological examination of the root tip of the
regenerated plant with 7 chromosomes.
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Table 2. Analysis of variance of genotype effect on studied traits in cucumber anther culture

(Mean squares) ey wo uibo

o3l 4 s

25 2l
Sl o S1j % gy I8 e pliu6 2oy Degrecol sou
Mean number of embryos per anther  Callogenesis percentage reedom
0.02496%* 7.00% 3 (Genotype) s}
0.00257 111 8 (Experimental error) _ilojl (lbs
5.95% 14.21% (Coefficient of variation) (C.V.) <l s <oy

*and ** indicate significant differences at the 0.05 and 0.01 levels, respectively.
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Figure 5. Mean comparison of the effect of genotype on the percentage of callogenesis in cucumber anther culture
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Figure 6. Mean comparison of the effect of genotype on the mean number of embryos per anther in cucumber anther culture
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Table 3. Analysis of variance of the effect of heat treatment and culture type on the studied traits in cucumber anther
culture

(Mean squares) e po pSbe &3] an
Slaw 2 g3l @ 00l 21550 0bS dland Sl Sl o gl5la Gbgy Sland (Sl Degree
Mean number of regenerated plants per anther Mean number of embryos per anther  Of freedom

i 2glo
Source of variation

1.3006*** 18.472*** 4 oS ke
Heat treatment
0.0161 0.123 10 ilojl gl

Experimental error

11.15% 16.24% (CV.) Sl o
Coefficient of variation

*** indicates a significant difference at the 0.001 level e oo L Ty /e eV e )3 Iy e glis
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Figure 7. Mean comparison of the effect of heat treatment and culture type on the mean number of embryos per anther in
cucumber anther culture

6 T
b
=
a
E 2 s+
«
— s
2
o 34T
E 9
[
=3 s+t
T ¥
5 2
.E 2 b
s %
ol B |
$9
< c ¢ c
- 0 A v ™— T 1
38Cfor1h 35°C for 8 h 30°C for 24 h Caontrol Control
Liquid Liquid Liquid Liquid Salid
culture culture culture culture culture
3 di di di di
= £98 3 ol S

Heat treatment and culture type
b Sl et )5 Shy ja (il & 0nd 55k oS 2l 5:Ske S g5 9 Sl e S 5:Ske dunlio A JSuid

Figure 8. Mean ccomparison of the effect of heat treatment and culture type on the mean number of regenerated plants
per anther in cucumber anther culture
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Table 4. Analysis of variance of the effect of electric shock on the studied traits in cucumber anther culture

(Mean squares) Cila o pSilke

&3 4 5 aobie
Sl 2 l3l 4 gy dlawd (il 13 owells w0 yd Degree = &
PRSI RO o oY J  froed Source of variation
Mean number of embryos per anther _ Callogenesis percentage  ©T Treedom
0.00420% 926.7%* 4 (Electric shock) S )| S5
0.00147 86.7 10 (Experimental error) d;;;,uj s
5.1% 14.25% (Coefficient of variation) (C.V.) &l s < po

*and ** indicate significant differences at the 0.05 and 0.01 levels, respectively. .L»> o ul.w \) o[+ 9 Y C.]a.w » )L\u.';w Q,LSJ v
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Figure 9. Mean comparison of the effect of electric shock on the callogenesis percentage in cucumber
anther culture
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Figure 10. Mean comparison of the effect of electric shock on the mean number of embryos per anther in cucumber
anther culture
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Table 5. Analysis of variance of the effect of centrifuge speed on the studied traits in cucumber anther culture

(Mean squares) e po Sl &3 as 3 5 b
Sl p2 ljl 4 Blg, 2l (ke 213 gl ey Degree Sour{:.»:?f variation
Mean number of embryos per anther __ Callogenesis percentage __Of freedom
0.00745* 316.7* 4 (Centrifuge speed) 5g.a yilw )9
0.00163 66.7 10 (Experimental error) _ilejl (sllas
5.38% 14.41% (Coefficient of variation) (C.V.) &l yuss < po

w3 oo Gl 1y /00 paw 3 I dxe glis #

* Indicates a significant difference at the 0.05 level.

= 80 a
=
s
= 4 b
2 9 b
§ o7 o b
- %,
83,

=40+
oY
=
[ 20

0 v
150 300 600 Cantral

(2)3ais Sl slod
Centrifuge treatment(g)

S Sl e 3 o308 dopd p 5aas ko 193 1 ke duslie WYY JS
Figure 11. Mean comparison of the effect of centrifugation speed on the callogenesis percentage in cucumber anther culture
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Figure 12. Mean comparison of the effect of centrifugation speed on the mean number of embryos per anther in
cucumber anther culture
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Table 6. Analysis of variance of the effect of magnetic field and magnetized water on the studied traits in cucumber
anther culture

(Mean squares) la po Sl

8131 4 45 5 ol
Sl 2 613l @ gy dlawd (il 13 w5 aoyd Degree = &
PSR oR PN oY 7  freed Source of variation
Mean number of embryos per anther  Callogenesis percentage  ©7 Treedom
0.00858** 573.3** 4 (Magnetic treatment) _ublie jlos
0.00133 60 10 (Experimental error) d:u"uj s
4.92% 19.04% (Coefficient of variation) (C.V.) &l yuss <y ps

** indicates a significant difference at the 0.01 level.
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Figure 13. Mean comparison of the effect of magnetic treatment on the callogenesis percentage in cucumber anther culture
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Figure 14. Mean comparison of the effect of magnetic treatment on the mean number of embryos per anther in cucumber
anther culture
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