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ABSTRACT In an effort to optimize tissue culture conditions for genetic transformation of orchardgrass (Dactylis

glomerata L.), an efficient and high-frequency plant regeneration system from seed-derived calli was established.

Embryogenic calli induced on MS medium containing 3 mg/L 2,4-D and 0.1 mg/L BA had significantly improved

regeneration ability. Plant regeneration rate was 62% when embryogenic calli were cultured on N6 medium
supplemented with 1 mg/L 2,4-D and 3 mg/L BA. Among three kinds of medium, MS and N6 medium were
optimal for embryogenic callus induction and plant regeneration, respectively. No difference in callus induction

frequency was observed among four cultivars of orchardgrass, however, “Roughrider” cultivar showed higher

regenerability with the frequency of 61%. Addition of maltose to the regeneration medium as a carbon source

dramatically increased regeneration frequency up to 69%. A short tissue culture period and high-frequency

regeneration system would be beneficial for molecular breeding of orchardgrass through genetic transformation.

Key words: Callus, Daclylis glomerata, forage, orchardgrass, regeneration

NoE

oAt 1Bl A (Dactylis glomerata LY A AAZRCeZ g
AW E L Sl e MEd 7S F Aele
g st Bx2x SRz g 2ol AuE
= B2%F $9 shuojt o] 2FL 2 XL £
A o] AuiE Qo) AE EE AYYA ZALCE
T AuET oA I o)lE Tt M B 2E F9 i
oI5} (Miller 1984), $-2uhe} AA) 9 B2EA) 90% o4
RS iek et FopA|Tiol A Al 7 AE5H
2o 7152 ofste] Kol SR A= &
78 (summer depression)= Hefo] 223 Auj AL )
A Ssbd YAREZ] 43, WA el tha s

AN ope Ry oafo

*Corresponding author Tel 055-751-5418 Fax 055-751-5410
E-mail hyun@nongae.gsnu.ac.kr

=
T

I o5 7+ A o8 83 +1FAE IHATE A
54 SFH g Jvt s 1= o]

Wijk et al 1993). Z1&u} 0]813F AEJE o 9

ol B2 Al k¥ 9 Pkl g97E B
Y rhsd TR E AT 5 AVEA A o] MEE A
ol Atk Aol EAFTH o3t AIBAEY AEFF N
e 9 B2 A7t ARHZ Jdv (McKersie 1997;
Spangenberg et al. 1998). ALRZHE @ HE2Fo =gs A3}
T FAAEE FATY §Hx, WY 2 AR, 83L
B2 U F24, AARFEY AGAY]) A8 A4
29 xQo] F=2 AIEHo] $t} (Forster and Spangenberg
1999). ol2{gt F-&-fdAe] FAARS B NEFT 55
AeAE -4 TEAHA MG A < F2AHS AA I &



342 - Korean J. Plant Biotechnol

g xofof gt}

AF7HA) A= 20 FHAHEE Hs) AHEE WUy
+ protoplastE ©]-§-8+ F7Ake] AR EYH| o3 FA
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S ohet AEAZY AESAE B FES PRl
o Ag ouigth XF7kx] AtE QA= T2 Potomac
Ex0) AEujete Ade FE 30 uM2] dicamba (3,6-
dichloro-o-anisic acid)7} 7F3 &3¢ ZAog RYFHY Ot
(Conger et al. 1983; 1989), ¥ 2] Roughrider F£2] 7H$
24Dk BAY £8727} O &nAel A0E yeht ol
£579) genotype Jolo] TE W|FELS] Rol7} 2 Aow
329 2 BAE 22 fFRuiAe] HrRlFe Ao =l
A Aexe) YAEH AwSES NAAITE 2t g
B3 21891 B (Choetal. 1998), WE]7] B2 1A (Griffin
et al. 1995; Van der Valk et al. 1995), ¥]-F-t} 12§~ (Chaudhury
and Rongda 2000) 2@ WEI# 2~ (Zhong and Sticklen 1991)
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Table 2. Effect of 2,4-D and BA concentrations on plant regen-
eration from mature seed-derived callus of orchardgrass (Dactylis
glomerata L. cv. Roughrider).

2,4-D BA No. of caLli Plant regergeration
(mg/L) (mg/L) cultured (%)
1.0 0 100 46.0
1.0 1.0 100 54.0
1.0 3.0 100 62.0
1.0 5.0 100 37.0

*Calli cultured on the callus induction medium (MS medium, 3
mg/L 2,4-D, 0.1 mg/L BA, 1 g/L casein hydrolysate, 1 mg/L thi-
amin-HCl, 100 mg/L myo-inositol, 500 mg/L L-proline, 30 g/L
sucrose, 5 g/L Gelrite) were used.

*Calli were transferred to the regeneration medium (see the footnote
in Table 1) containing different concentrations of growth regula-
tors, and cultured for 6 weeks.

Table 1. Effect of 2,4-D on callus formation and plant regeneration from mature seed culture of orchardgrass (Dactylis glomerata L. cv.

Roughrider).
Growth regulators (mg/L) No. of seeds Callus formation Callus fresh weight per Plant regeneration

24-D BA cultured” (%) seed (mg)” (%)
0 - 50 0 0 0
1 - 120 52.5 42+1.8 35.0
3 - 120 54.8 78425 38.0
5 - 120 50.8 47423 26.0
3 0.1 120 53.3 75+1.2 61.0
3 0.5 120 442 72421 53.0
3 1.0 120 22.5 70+£3.1 37.0

“Dehusked mature seeds were placed on MS medium containing 1 g/L casein hydrolysate, 1 mg/L thiamin-HCI, 100 mg/L myo-inositol, 500
mg/L L-proline, 30 g/L sucrose, 5 g/L Gelrite, and cultured for 4 weeks.

bData represent mean of callus fresh weight formed from one seed.

‘Calli were transferred to the regeneration medium (N6 medium, 1 mg/L 2,4-D, 3 mg/L BA, 1 g/L casein hydrolysate, 1 mg/L thiamin-HClI,
100 mg/L myo-inositol, 500 mg/L L-proline, 30 g/L sucrose, 5 g/L. Gelrite), and cultured for 6 weeks.
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Ao, AEA AEslo= MSHA L SHejA] o) v]s) Nouj
A7 453 2 AEdES etk (Table 3). 3123
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Bt ofot FUS vz AN QA=A FE7te)
AHAFE 2 HEA AES 589& A7 98k
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(Table 4). Z2HE AHA &2 50.8~558%F 2
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Table 3. Effect of basal medium on callus formation and plant
regeneration from mature seed culture of orchardgrass (Dactylis
glomerata L. cv. Roughrider).

Culture No. of Callus No. Qf Plant
media seeds formanon calli regener%tlon
cultured (%)" cultured (%)
MS 120 542 100 47.0
N6 120 50.8 100 60.0
SH 120 442 100 45.0

EaRol SR IE e E

SETAZEE das °594' AEA AEsh A oA
°J°i A7HEE vAYY TR e WEERAE AR
Az AHA Frde= 3%4 sucroseZ H71PL o 55.8%9
N w2 AYs 58S YERIYIS Y maliose Y77}
54.2%, glucose 2} sorbitol®] 7ZA$-= 43% o|5te] ®|ZA Fe-
Bt FEEE UEPATH (Table 5). BEHd 21 &3] 2235}
£& maliose F7H7F 69%E 71 =2 388 Jelfgle
] sucrose A7FE7}F 61%, glucose7} 45%, 1213 sorbitol 3
TR 21% 2 7Y v 28-S VERIth 53] maltose 3
7WEe S AESEE TP 308 By oiyet AyAiAy
3 A S A R AR IS (23 9
AAD. olAd A= HA AGZEA G WAl A vk
stezte BiA] el #A7ts e gAY SR ARstagol
Rz Gge] v Ate AL oudith wEid o=
2o HA wjgzALE FFL Roughriders), a Al A~
FEoll= 3 mg/L 2,4-D9} 0.1 mg/L BA, 3% sucrose7} 71
MSHiA 7}, A8A AEstel= 1 mg/l 24-DS 3 mg/L BA,
3% maltose7} H71E Newjz|7t 7F4 &3¢l Ao® vy
Aok o2k oA wiFRS W vy AYie Ay

Table 4. Effect of cultivars on callus formation and plant regenera-
tion from mature seed culture of orchardgrass (Dactylis glomerata L.).

*Dehusked mature seeds were placed on each medium containing 3
mg/L 2,4-D, 0.1 mg/L BA, 1 g/L casein hydrolysate, 1 mg/L
thiamine-HCI, 100 mg/L myo-inositol, 560 mg/L proline, 30 g/L
sucrose and 5 g/L Gelite, and cultured for 4 weeks.

*Calli were transferred to each medium containing 1 mg/L 2,4-D, 3
mg/L BA, 1 g/L casein hydrolysate, 1 mg/L thiamine-HCl, 100
mg/L myo-inositol, 30 g/L sucrose and 5 g/L Gelite, and cultured
for 6 weeks.

No. of Callus No. of Plant
Cultivars seeds formation calli regenergtlon
cultured® (%) cultured (%)
Frontier 120 55.8 100 45.0
Potomac 120 50.8 100 34.0
Roughrider 120 56.7 100 61.0
Frode 120 57.5 100 52.0

‘Dehusked mature seeds were placed on the callus induction
medium (see the footnote in Table 1) and cultured for 4 weeks.
°Calli were transferred to the plant regeneration medium (see the
footnote in Table 1) and cultured for 6 weeks.

Table 5. Effect of different carbon sources on callus formation and
plant regeneration from mature seed culture of orchardgrass
(Dactylis glomerata L. cv. Roughrider).

Carbon No. (;)f . Callus No. of Plant
sources seeds | ormation calli cultured regenerguon
cultured (%) (%)
Sucrose 120 55.8 100 61.0
Maltose 120 54.2 100 69.0
Glucose 120 433 100 45.0
Sorbitol 120 23.3 100 21.0

‘Dehusked mature seeds were placed on the callus induction
medium (see the footnote in Table 1) containing 30 g/L of each
carbon source, and cultured for 4 weeks.

°Calli were transferred to the plant regeneration medium (see the
footnote in Table 1) containing 30 g/L of each carbon source, and
cultured for 6 weeks.



Figure 1. Plant regeneration from seed-derived callus of orchard-
grass. A, Calli induced from mature seeds cultured on the callus
induction medium; B, Embryogenic callus formed from a seed; C,
Plant regeneration from embryogenic calli in the regeneration
medium; D, Development of a shoot cultured in the regeneration
medium; E, Plantlets cultured in the rooting medium; F, Whole
plants grown in pots under green house.
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