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Light Influences, Morphogenesis and Protein Content on Callus
Differentiation of Cucumber (Cucumis sativus L.)
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ABSTRACT To investigate the cucumber regeneration from embryogenic calli, shoot tips of aseptically-grown

cucumber seedlings were used as explants for establishing tissue cultures. Growth and differentiation of callus were

studied by using Murashige and Skoog's (MS) medium containing 0.5 to 2 mg/L 2,4-D. Plantlets were induced from

shoot tip culture on the plant growth regulators-free MS medium. Non-embryogenic calli and viscous calli were

induced on the medium supplemented with 0.5 to 2 mg/L 2,4-D, but embryogenic callus was not induced on the

same medium. Segments (ca. 5~10 mm) of aseptically-grown hypocotyl from five to seven days old seedlings after

germination were placed on MS medium supplemented with 1 mg/L 2,4-D for 50 days. Embryogenic calli and

embryoids were induced only from the seedlings grown in dark condition, and hypocotyl was placed on the media

explanted in light condition. Fourty-five point one percent of white fragile calli and 0.6% yellowish compact calli

formed roots. Yellowish callus lines were investigated to have a considerably higher concentration of crude proteins

than white callus lines. Plantlets derived from embryogenic calli or embryoids have been transferred to pots

containing sterile vermiculite and perlite. Normal fruits were harvested from nutrient culture on aggregated

hydroponics in the F-clean house.

Key words: crude protein, embryogenic callus, hypocotyl, shoot-tip, 2,4-D (2,4-Dichlorophenoxy acetic acid)

M B

Lol SVAE g AN o] sl upe} A
ZFol A% solvk o] 2ol A (7,894 ha) 3t A4S
(408,317 £)& A& =718y Q= /‘ﬂoll‘/]— (Ministry of
Agri. and Forestry 1999). B3F Au)Seji= 714 Anjo A
5 4HE HatE Y SR oA Al o2 A gy

Tel 042-820-5231

E-mail garliclem@hanmail.net

* Corresponding author.

T 90w, 201F ol§d e thstel 1E BHTE v
£ 20145, 001, 20130, 2019F 59 AgE

2 3012 %*3 8171
570 477} ol
o FHEA A4
(Handley and Chambliss 1979), <t¢t, g4, 2, shf= 3
HAZHE 7|33} (Chee 1990; Kim et al. 1988; Kim et
al. 1998; Sekioka and Tanaka 1981; Trulson and Shahin



214 - Korean J. Plant Tissue Culture

1986), ehifj kol o3} HH"JX‘J]-E—E} (Lazarte and Sasser 1982),
A o] Fe e 53 IRNE A EAH AEst (Jeong
etal. 1999)8 Bgh v} Sich 4 wigsle ARAZREH
7133t FdE Aot Aol Hrlsle AFEREE
Aol ofsfjA] ztolrt Yo wiekste AHEMNEY 59 A
wpebx] zpolzt @eol v, ¢ Eig 20| #¥ =
FE o)g &S R 1o Mgl Tl
Foll tigk s RetA, Asietd EA3 B[P B
A= AAo|th

oA, & Ate 2019 A B shE wiYA] 24-D
7F 2 kst mE Aes FEEAE 2AbE, ds
o el A4 Aolo W2 A FF 5& Tl EE
22l Qo] &3} ANAES YA w3t

r\r rl

Mz H

AENE |Y

0

N#she Q0| (Cucumis sativus L.) 271 % A0
71, 2AGE E ARSI Q0] FAE 70% ¢EFE 30
%, 2% Aol AAPIEFA 1587 I § BdFE 3

3 AHatdth 253 SAe ARZPEL] F7HekA 42
MS (Murashige and Skoog 1962) JA\uj =)ol =53} ). vl
A pH 582 %4, 0.8% agarZ A7FE 7¢5PF (121
C, 158 )6}@14 }E2E Eape 2% 23+1c, 1% 60
pmol - m” - 5™ 9] i} (16 h/day) T PSSk
“‘0}5~7?——l d FEE A AR

DE z17} F7VeHo, pH 5.82 23}, 0.8% agars 3
7¥eted ISkg&EF (121°C, 1588 &, S8 YoM
petridish ( @ 90 mm X 12 mm)d] 30 mL4 EF3ld] Ay
o o]-&3}tt petridish G 87} BHE X)/4fstd 5‘5‘}56}%
om Wjoke 2% 23+1C, FE 60 pmol -m” - s (16
h/day)3lel] 5047} vl okstE ol

SHHIE uHk

wol7] g ShE wjkA] F A 77 Ay 1-5}011
nX)E Geke ZARY) 95t B2 (60 pmol - m” -7,
16 h/day) % %‘Z‘_Ziﬂl/ﬁ vkttt ol 5UR AR
HR9] &2 petridish & 107) AHA (Zo] ¢F 5 mm)

X3t sHHEoZ Gt wiAE MS 7)Ao

30 g/L 283 1 mg/l 2,4-DE H7}eRon, vk 23+1
T 2224 stolA Fx7d g dxelA 5047 2zt vk
Stk ik 509 & a2 g wjdAlE MS 7liﬂﬂ
AR o|Adt FAEAE FEHLH FAAA A=
3348 AF Hdahg2oA] Aulsta ek 2 7ol A
she vepaA A WA B g AARE PR
W AT E FARIA T

[qmr

H|HletAlziz{ A0l CIBHEl X2t

HejablA g A o] ¢hilz ek 2ALEL7] Y3ld, ZTAY
¥ FAE A 7970 WgEled 4% FEE
mg/L 2,4-D, 30 g/L A =o] 71 MS =] o}HH% Ry
F& wiokslgnh Mok 2341°C, 60 pmol - m” - s F=7
oA 12 16417 ZAsHe] 4087 v oksldet wik & A

e bRt 2 AZEUEE FES Lowry ¥ (1951)0.8 @98
B2 A
715k 7bo] HEANA Wol F 7Y SAUTIT @
o] FfHE o] &3l |7l 1E X ATS W gasich
HiA = MS 712 Ao 30 g/ A% 0, 0.5, 1, 2 mg/L 2,4-
Table 1. Effect of 2,4-D on callus differentiation in shoot-tip culture of Cucumis sativus L. cv. ‘Eunseongbaegdadagi’ .
) Embryogenic Non-embryogenic Viscous No. Shoot
2,4-D Survival callus callus callus of heicht
(mg/L) (%) g
' a shoots (cm)
(%) Growth (%) Growth (%) Growth
0 76 0 - 0 - 0 - 1.0 3
0.5 95 0 - 47 25 53 1.6 0 -
1 90 0 - 35 2.1 65 1.4 0 -
2 87 0 - 52 2.8 48 0.9 0 -

“Five mm of callus diameter was indicated by 1.
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Figure 1. Callus differentiation from hypocotyl explants of Cucumis
‘Josaengnaghab’. EC: Embryogenic callus; NEC:
Non-embryogenic callus; ED: Embryoid.

sativas L. cv.
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Figure 2. Comparison of protein content between white and yellow
calli obtained from cotyledon and hypocotyl culture in cucumber.

Table 2. Effect of light condition during the seedling and hypocotyl culture on callus differentiation of Cucumis sativus L. cv

‘Josaengnaghab’ .
Light condition No. of Embryogenic Non-embryogenic Embryoid
Seedling Culture explants callus (%) callus (%) (%)
Light* Light 40 0(0) 40 (100) 0(0)
Light Dark 30 0(0) 30 (100) 00
Dark Light 46 11(24) 31 (67 4(9)
Dark Dark 20 0C0 0(C 0 0(0)

“Light condition was intensity of 60 umol -

m” - ¢ during 16 h/ day.
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Table 3. Root redifferentiation in color of non-embryogenic callus.

Color of No.of  No. of rooted No. of Length of
callus explants  explants (%) roots root(mm)

White 51 23 (45.1) 23 6.9

Yellow 154 1(0.6) 2.0 5.0
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