##1pa# Korean J. Crop Sci.), 49(3): 232~236(2004)

QA=A EXta Za{AH
O|x[= BiXIH7 =28 g

F S =220

OlME - 0IS7| - ol EH'

[
S S8Ry

Effects of Medium Supplements on Seed-Derived Callus Culture and
Regeneration of Orchardgrass

Sang-Hoon Lee, Dong-Gi Lee, and Byung-Hyun Lee'
Division of Applied Life Science, Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT : In order to optimize tissue culture condi-
tions for genetic transformation of orchardgrass (Dactylis
glomerata L.), the effects of culture medium supplements
on tissue culture responses were investigated with mature
seeds of a cultivar, ‘Roughrider’, as explant tissues. The
optimal concentration of 2,4-D for the induction of
embryogenic callus from mature seeds was 3 mg/L. Plant
regeneration frequency was 36.3% when embryogenic
calli were cultured on the regeneration medium supple-
mented with 1 mg/L 2,4-D and 3 mg/L. BA. Addition of 1
g/L casein hydrolysate and 300 mg/L L-proline improved
frequencies of embryogenic callus induction and plant
regeneration up to 57.3 and 60.7%, respectively. Supple-
mentation of the media with 10 mg/L. AgNO; and 40 mg/L
cysteine enhanced frequencies of callus induction and
plant regeneration. Efficient regeneration system estab-
lished in this study will be useful for molecular breeding of
orchardgrass through genetic transformation.

Keywords : Callus, forage crop, orchardgrass, regeneration

LXE T A Dactyiis glomerata Lys A AARcEE 9
2 AERL e thdAY] 5 sl ExEA fEuet
AME 7P Bol AulEL Jofd HA =Y FxFA
90% °1% AKX e Fo3 BxE 9] shjolt}. o]
ZTL FE YERALOFE ol A= Yo, Ax =
AdElR] ZAIE 8 AEE ARZAEEE Bl AuE
Jojx 2 ol §=TF P W 2T F9 shtoltiMiller,
1984). 18u} #7)Lo] 15~21°CY] AE3 713oA 7
Zh Ahe A=A ASEA wliel SEviete] Hof
Aol A Aufe 79 45 IuRd 72 ACE Q3

e b

O

fCorresponding author: (Phone) +82-55-751-5418 (E-mail) hyun@
nongae.gsnu.ac.kr <Received March 1, 2004>

-

a)

Ago) FE2 AsHt shraae veplo 44e
28 a5 Raha 2A) A3, Nads 95ge

>

o=

J

" o
o
e ok

ol 2ith(Van Santen & Sleper, 1996). o121 T3
317] el AF7A AdA EAlslE FEEE Tt
£ el ol 7h] wyel o8l f-83 /A
A7l AEHQ |FHe g Art &ds] s
(Van Wijk et al, 1993). 2ol 8737k AHE
ol ARRAES EASEIARRE B A Al
AtHMcKersie, 1997; Spangenberg et al., 1998). ©]2
SAe] PSS 53 AES S HeiME
&2 AEu|F)eat A8 ARIE 5o AAHA =
Zudr|&o] Sgsloiof et AF7kA] ol ¥ exp=1
29 ZANYES F5 AEA AEs)ol] #e A= Hom et
al(1988)° o3t FehfAE fuie] dFHAZTE 2 EA
AR}, A o 2Fo2RY Y wigAe 53 AR
o] #A3 A+ (Conger et al., 1983; Trigiano et al., 1989;
Vasilenko er al., 2000) 5°] B2 € v} doh Z2ut oy
gk AEsE AAlE WTIde] A7 AT MEREF] ¢
4% gt AEA 23S fAsloRie 5o HAZREC]
ox 7 E&Fo|x UAFHA HAA EYE
Agrobacterium ©]4-3 FHAHE] AMEZ o3|l H
B2 Ho] Bl wEhA] & dAFolre fElvetelA A
) Qe 7P dlEEQ] S Bzl QAjmag2e]
SRR HAKES 55 AEE NS BHoE 9N dF
FgHoz AgdAge FFHE F U ASTARTEH 52
A3l g8 ehE 83 AefEe A8 AR
3t AAE d-staat et

NNIOQ
oL

=

r
o}

o

-{o_(; 2 e
R
N fob do fd o U



QRR=TefAe] ZEXQ

5ol

Mz o gy

AENE W SXAT

AEAREE A=z £ F EE ApEL e
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Table 1. Effect of different auxins on callus induction from mature
seeds of orchardgrass.

Callus induction Plant regeneration
Growth regulators (%) (%)
2,4-D 3 mg/L. 47.3£3.5° 35.0x3.0°
Dicamba 3 mg/L 48.7+2.1% 30.7+3.1%
NAA 3 mg/L 39.3+4.5° 23.742.5°
IAA 3 mg/L 29.0+2.6° 20.0+4.6°

Values represent the mean(+SD) of three independent experiments.
Different letters indicate significant differences at P<0.05.
"Dehusked mature seeds were cultured on MS basal medium
containing each growth regulators.

*Calli were cultured on the plant regeneration medium (N6 basal
medium, 1 mg/L 2,4-D, 3 mg/L. BA).
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H AYAE 717+o] BA - kinetin®] H7ME 2 E-shax] o)
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kinetino] H7Fe AEsR AN 24z} 36.3%9F 32%2] A&
382 Yehflo] 3 mgl BAXZF7} 3 mg/L kinetin 2T
Toll iE] feldd 2ole PRy T e ARseS
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Table 2. Effect of BA and kinetin concentrations on plant
regeneration from mature seed-derived calli of

orchardgrass.
Growth regulators Number of calli ~ Plant regeneration
(mg/L) cultured (%)
0 100 18.7+4.6°
b
BA 1 100 27.7+6.4
3 100 36.3£2.1*
5 100 31.7+3.1%®
1 100 28.3+6.1%
Kinetin 3 100 32.03.6"
5 100 16.7+2.5°

Values represent the mean(xSD) of three independent experiments.
Different letters indicate significant differences at P<0.05.

"Calli were cultured on the plant regeneration medium (N6 basal
medium, 1 mg/L. 2.4-D) with different concentrations of BA or
kinetin.

36.3%2] AEIEES HERE ¥FH 1 g/ CH E7HrelA
51.3%2] AE3H-S UeRlo] 149 A% el ojwth
=& TE9 3 g/l CH A7l AEggo] o33 7
siich. 3 proline®] F7FEHAE AR A3} 300 mg/l
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3 o ks, ARdEE 527%= ¢ 159 A= 5
7T P e wldEeS vehd 1 gL CHeE 300
mg/L L-proline SAl H7isleE o] vlags 2AE|e
A AY 2 FEEE 573%2, AEA AL 60.7%2
Z}z} 4F3) ST o019 o] viXH7HEFS] CHYF L-
proline®] F77t 3} A5 2HEQ] vigH)] T ASTAZE
FE A 2GR} A5 AR aHolgls Rt B
B2 Bai & Qu, 2001), F(Rao et al, 1995; Hagio,
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F7HEIE FEEA &k v AEA AESES 10
mg/L AgNO; H7H79] % 69.7%=2 F-H71tl vlsh 8%73
T F7lelsdth. Cysteine®] 739 el §=8&2 40 mg/L
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A =& 8¢ VERY 7 =2 v 288 JepITh
AgNO;2| 7-¢ dutd oz 284 AEsll] glojx] AAz&

Table 3. Effect of casein hydrolysate and L-proline on mature
seed culture of orchardgrass.

Medium supplement Callus induction Plant regeneration

(%) (%)
None 47.7£3.8° 36.3+4.2°
Casein hydrolysate 1 g/L 51.3£4.2%¢ 51.3£2.1°
Casein hydrolysate 3 g/L. 49.3+3.2% 473+5.1°
L-proline 100 mg/L. 51.0£2.6™ 46.3+4.2°
L-proline 300 mg/L 55.74.7% 52.7+2.5°
Casein hydrolysate 1 g/L. + §7323.1° 60.7+2.5"

L-proline 300 mg/L

Values represent the mean(+SD) of three independent experiments,
Different letters indicate significant differences at P<0.05.
"Mature seeds were cultured on the callus induction medium (MS
basal medium, 3 mg/L 2,4-D) with CH or L-proline.

iCalli were cultured on the plant regeneration medium (N6 basal
medium, 1 mg/L 2,4-D, 3 mg/L BA) with CH or L-proline.
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Table 4. Effect of antinecrotic compounds on mature seed culture
of orchardgrass.

Antinecrotic Callus induction Plant regeneration

compounds (%) (%)
None 57.0+2.6° 61.3+3.2¢
AgNO;5mg/L 58.3+£3.5° 62.3+4.0°
AgNO; 10 mg/L 63.3+4.7% 69.7+4.2%
('ysteine 20 mg/L. 67.3x2.3% 61.743.8°
Clysteine 40 mg/L 70.7+3.8° 64.7+2.1%
AgNO; 10 mg/L+ ab a

Cysteine 40 mg/L 68.7+3.1 71.7+3.8

Values represent the mean(+SD) of three independent experiments.
Different letters indicate significant differences at P<0.05.
"Mature seeds were cultured on the callus induction medium MS
tasal medium, 3 mg/L 2,4-D, 1 g/L. CH, 300 mg/L L-proline) with
AgNO; or cysteine.

*Calli were cultured on the plant regeneration medium (N6 basal
medium, 1 mg/L 24-D, 3 mg/L BA, 1 g/ CH, 300 mg/L L-
proline) with AgNO; or cysteine.
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Fig. 1. Plant regeneration from mature seed-derived callus of
orchardgrass. A, Calli induced from mature seeds cultured
on the callus induction medium; B, Embryogenic callus
formed from a seed; C, Development of shoots cultured in
the regeneration medium; D, Regenerated plants on the
rooting medium; E, Whole plants grown in pots under
green house.
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