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Figl: Different stages of cucumber plant regeneration from cotyledon explant on the MS medium
supplemented with different concentrations of NAA and BAP hormones a: The seed cultivation in
vitro condition to prepare explant b: The culturing of the cotyledon explant segments on the MS
medium containing different concentrations of NAA and BAP hormones c: The callus production
from the cotyledon explant d: The shoot formation after five weeks of explant culture on the

medium. _
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Fig2: Different stages of cucumber plant regeneration from hypocotyl explant on the MS medium
supplemented with different concentrations of NAA and BAP hormones. e: The callus production
of the hypocotyl explant segments on the MS medium containing different concentrations of NAA
and BAP hormones f: The embryonic calli derived of hypocotyl explant segments g: The shoot
formation on the cultured hypocotyl fragments.

AN
Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



TV BB AV S 0 ) 0 o 0 0 0 L o o o o B oo L L 7 7 L L L L L L L L L L L L T
(YA Ol Y o yleds Ve ) (e550lES e o oS go e
e LIRS A ey93) S8 SJ I A
B0 A B B B0 8 Y 8 Y R R B B B B B B B R B R B B R

At Bl b ol jor MS ciS hme 555 1 S dgeizn) Sl o ol (0l55k e Jorl e ¥ IS
il gla chle gsl- MS S b j3 S dgeip, Olaad ciS th BAP 3 NAA sl se 90
Sl 51550 1§ e 555 2 ok CuiS (S el g5, p I S 0 BAP 5 NAA (glalge, 50

ks oS S,

Fig.3: Different stages of cucumber plant regeneration from hypocotyl explant on the MS medium
supplemented with different concentrations of NAA and BAP hormones. h: The culturing of the
leaf explant segments on the MS medium containing different concentrations of NAA and BAP
hormones i: The callus production from the cultured leaf explant segments on the mediumj: The
regeneration of cultured leaf segments.
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Fig.4: Root induction of the grown shoots and adaptation of seedlings to the in vivo conditions. k:
Root formation in the transferred shoots to the MS medium containing auxin hormone, 1: Full
grown plant in vitro condition, m: Adaption of the regenerated plants to in vivo.
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Table 1- Different cocentrations of NAA and BAP hormones for callogenesis and
regeneration of cotyledon, hypocotyl and leaf explants in cucumber.

e IS FAP IEIAA e US FAP IEIAA
Treatment A2 f; e f; e Treatment e f; e A f; e
code (mg/L) (mg/L) code (mg/L) (mg/L)
K 3 0.2 A 1 0

L 4 0.2 B 2 0

M 1 0.3 C 3 0

N 2 0.3 D 4 0

O 3 0.3 E 1 0.1

P 4 0.3 F 2 0.1

Q 1 0.4 G 3 0.1

R 2 0.4 H 4 0.1

S 3 0.4 I 1 0.2

T 4 0.4 J 2 0.2

55 OlsdS eslpl it slaw S (1998
o Sl bl gslae e, eabaly
S gl sl G0 cod oob Ol
SNURL S NEURICARC 3 NS JF e v
Sl gy e ChLE 5 g o s
Kathal er ) 4ol o cusby 5 Ly (50 Aile S,
prdsens 3l aiS g 5 ST (al., 1988
magais gl L3l S s aLS bl e s

Aien alS sl

AY

L oS Thel o SiArS e oS

133k 0T s 4 5 e S Wl (35 Ol
S8 W@l .(Murphy, 2003) Col atasly olS
5k 4 S e a5k e
S ol & bl sl 0F JWsl s it
sl G5l 4 plaes 4 e b6
.(Radhakrishnan et al., 2007) 53 8 . < slas
5 My pP R0 Sl Ghee e 8 Ul
Ozgen et al., ) Lil . il cis Ll

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



# # Z Z A A A

(\vav d\:...a.U Y UL«S N e)‘g:) 6})‘9\&5 63}3}&7}:"4‘"“

s . 7
.

Ol Gl i Dy ClS el gl Slaw gl aesls bl 4 e —Yd g

Table 2- Analysis of variance for evaluated traits in vitro culture of cucumber.

Blug Iyl 5 50bs, sl DR S gl
Shoot frequency Embryonc calli  Callogenesis Source of variation
0.456 1.645 0.488 30355
Explant
0.203 0.518 1.275 NAA
3.192 0.283 0.758 BAP
**1.364 #0.964 *#0.508 NAA*BAP
*0.211 *0.067 #4821 NAA *4 gl 55
Explant*NAA
*%0.387 #¥0.921 **1.575 BAP *4 4al 5
Explant*BAP
*0.314 **0096 **0.0756 NAA*BAP* 4 4a5 55 5
Explant*NAA*BAP
0.134 0.033 0.267 Uast
Error
9.88 10.62 9.25

(V) D i o

N 5 0/0 i 53 Sl aa Solel el s 4t
s and # s Statistically significant difference of 0.05 and 0.01 respectively.
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Table 3- The comparing means analysis of the percentage of callogenesis, embryonic calli

and shoot frequency resulting of hypocotyl, cotyledon and leaf explant cultures under the
effect of different hormone treatments.
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Optimization of Callogenesis and Regeneration of Cucumber (Cucumis Sativus L.)
UtilizingCotyledon, Hypocotyl and Leaf Explants

Abdolinasab M.*

'Assistant professor, Department of Biotechnology, Institute of Science, High Technology and
Environmental Science, Graduate University of Advanced Technology, Kerman, Iran.

Abstract

Supernia is one of the most important high-yield cultivars of the imported cucumber hybrids.
In order to optimize asexual propagation of this variety through in vitro culture, cotyledon,
hypocotyl and leaf explants were placed in the MS basal medium containing 0, 0.1, 0.2, 0.3 and
0.4 mg/l concentrations of 1-Naphthaleneacetic acid (NAA) in combination with 1, 2, 3 and 4
mg/l of 6-Benzylaminopurine (BAP) hormone. The experiment was conducted as a factorial
arrangement in completely randomized design at three replications and five samples in each
replicate. The percentage of callogenesis, embryogenic calli and shoot frequency of the cultured
explants were evaluated. The highest percentage of callogenesis (86.6%) was obtained from
cotyledon explant on the MS medium supplemented with 0.3 mg/l NAA + 3 mg/l BAP
hormones. The highest embryogenic calli (61.6%) were developed on the MS medium

supplemented with 0.2 mg/l NAA + 2 mg/l BAP hormones in hypocotyl culture. Also, the

maximum number of shoot (20.08) were obtained on MS medium supplemented with 0.3 mg/l
NAA + 3 mg/l BAP hormones in hypocotyl explant. The regenerated shoots were transferred to

half-strength MS medium supplemented with 1 mg/l NAA hormone for root induction and
formation. Then, the grown seedlings were adapted to the in vivo condition. Based on the results
of this study, it is recommended to use the cotyledon explant for propagation and regeneration of
this genotype, especially in the gene transferring studies.

Key words: Micro propagation, In vitro culture, Cucumber, NAA, BAP.
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