ZAZATE A (J. Kor. Grassl. Forage Sci.) 28(4) : 273~280, 2008

AMEMYTHEE0| & & WMEIDYA (Agrostis alba L.)2
SAE2RE WA FEef AEHM x{E2i0] 0lxj= A

UHEE - 483 - 0|57| - Y O|ZH|Z - 0|7/ - Ol &+ - HIIE* - P - 0| FE

Effect of Plant Grbwth Regulators on Callus Induction and
Plant Regeneration from Mature Seeds of Red Top Bentgrass

(Agrostis alba L.)
Choong-Hoon Park, Kyung-Hee Kim, Dong-Gi Lee, Iftekhar Alam, Ki-Won Lee,
Sang-Hoon Lee*, Ki-Yong Kim*, Sung-Hye Won and Byung-Hyun Lee

ABSTRACT

In order to develop a simple and reproducible protocol for red top bentgrass (4grostis alba L.), effect of
different growth regulators was investigated for -embryogenic calli induction and subsequent plant
regeneration using mature seeds. MS medium containing 2 mg/L 2,4-D was optimal for embryogenic callus
induction from mature seeds. The highest plant regeneration frequency (64.4%) was showed when the
embryogenic callus tissues were cultured on N6 medium supplemented with 0.5mg/L 2,4-D and 2mg/L
BA. Regenerated plantlets were grown normally when shoots transplanted to the soil. A high-frequency and
efficient regeneration system from mature seeds would be helpful for molecular breeding of new variety of
red top bentgrass through Agrobacterium-mediated genetic transformation.
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—275—



Park et al.: Tissue Culture of Red Top Bentgrass

Table 1. Effect of 2,4-D and cytokinins on callus formation from mature seed culture of red
top bentgrass

Growth regulators (mg/L) No. of seeds Callus formation
24D BA Kinetin transferred” o)
1 - - 150 56.7
2 — — 150 78.7
4 - — 150 76.0
1 0.1 — 150 52.0
2 0.1 — 150 76.7
4 0.1 — 150 72.0
1 — 0.1 150 46.0
2 — 0.1 150 62.7
4 - 0.1 150 59.3

* Dehusked mature seeds were placed on callus induction medium.
" Calli cultured on the callus induction medium for 6 weeks.

Table 2. Effect of NAA and cytokinins on callus formation from mature seed culture of red
top bentgrass

Growth regulators (mg/L) No. of seeds Callus formation
NAA BA Kinetin transferred” %)’
1 - — 150 36.7
2 — — 150 54.7
4 — - 150 59.3
1 - 0.1 150 28.0
2 — 0.1 150 413
4 — 0.1 150 433
1 0.1 - 150 347
2 0.1 — 150 52.0
4 0.1 — 150 533

® Dehusked mature seeds were placed on callus induction medium.
®Calli cultured on the callus induction medium for 6 weeks.
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Table 3. Effect of 2,4-D and BA on plant regeneration from mature seed culture of red top

bentgrass
Growth regulators (mg/L) No. of calli Plant regeneration

2,4-D BA transferred” (%)
1 90 27.8
0.5 2 90 64.4
4 90 50.0
1 90 222
1 2 90 422
4 90 27.8

®Calli were transferred to the plant regeneration medium and cultured for 6 weeks.
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Fig. 1. Plant regeneration from seed-derived
callus of red top bentgrass.

Hoo) JEFAZRE Py Bel2E F=
s, olE2RE AEAE AR A7 4+ 3
£ niE AV AR T FA4 94
AR\ee BHY NEF Tx AL AR
289 RARALY Y Lol hE
#ET ARE D 5 9T AIH, Yob)
A4 BEEA Ba ohlel AutshiA &
A, 22F wloleclix AEAL U Fuy
28 2N S 545 0182 & 9
& Zelth

v. g2

d= F WEIHL ASFAZTY A
A F2AE Fh3]) Asl FAEHE
iy AP fx Y AEA A3 AAE
3315}, FAzNE A AYs {54
AN awine 2¥ 24-D7} 783 840
o9, 2 mgLe] 24-D7} A7k MS uiA]elA
7].1} =2 HE g uﬁrﬂ-/\g 5@‘31)\7]_ _ﬁ_g_g]oJ
ot A Aeaz e AEA AE3hs 05
mg/L2] 2,4-D} 2 mg/Le] BAZ} 3715 N6 #j
Ao wjFRE w 64.4%Y] 2 AEI}ES
Heigich. 2 Q7§ §3te S A5%
Az L] 85 EF AR A2FE 7R ¥
AR &S o847 AEFT +ASTIeAMNT
o #8374 ¢]& & 5 & Ze|ch

V. A A
T A7e TERATA veleainizgig
A7) (FAIE: 20070301-034-015)¢)] 9
3| o]Fo)A Zolw, o]o FAL=HYT}

VI. 21 &

Ao
rot

b E 2005, ZAbEARIE FFEAL pp. 53-59.

~278~



10.

11.

o171, olE, ©1%7], 4%, Axd, H94

Park et al.: Tissue Culture of Red Top Bentgrass

- T8S, o, o181, AR, A, o198

AR
2004. olgeqt golrEire] A5EA ) A
HAZHEH AE2Q AEA AR} dFAEA
5333 2] 31(1):4348.

. 01714, ©]% 7], Nagib Ahsan, A3, o|AE, 7

718, olgd. 2007. AEAAEAEA] Y
9 =ol1E X (Lolium perenne L)) AL &
5o AEA AR W 3 FFEA T
3] %) 27:235-240. '

VIR, oVE AAEH, 057, WA, °lEA,

o3 d. 2006. A2 Fejo} FatslEA s}
7b & et AEA Avste AABES
of W& 9% dFEAN A 26:77-82.

o718, O, 0187, $8%, A=y, HyA,

RA7E, ol&EA, o|H¥. 2005a. AT 1A
FAplFel Aol AeAAxBEAI Faks}
A7t AHAFES} AER] AR vlH= o
¥ A3 A 25:191-198.

A, M4, o198, 2005b. AE)7] Bzaex
ol QoiA AHAX Wik X AEA AEs}e] w)
& 2qle Q3 ITFTEADAEE A 47(6):
1067-1074.

. O1E, olE7], oA 2004 Xz 1dA9)

SAA Azl L AEs}e] nlaE wix)
A7HEAY 43 AREFEI A 49(3):232-
236.

ol AE, olF 7, AL, o|HE. 2003. 2A=1

A2 ATzt AeA F2 % 2E5E 4
A AR AFAEAITEIA 30(4):341-
346.

. Asano, Y. and M. Ugaki. 1994. Transgenic plants

of Agrostis alba obtained by electroporation-
mediated direct gene transfer into protoplasts.
Plant Cell Rep. 13:243-246.

Cheng, M., JE. Fry, S. Plang, H. Zhou, CM.
Hironaka, D.R. Duncan, T.W. Conner and Y.
Wan. 1997. Genetic transformation of wheat
mediated by Agrobacterium '
Physiol. 115:971-980.

Chu, C.C, CS. Wang, C.C. Sun, C. Hsu, K.C.
Yin, C.Y. Chu and F.Y. Bi. 1975. Establishment

tumefaciens. Plant

12.

13.

14.

15.

16.

17.

18.

19.

20.

-279—

of an efficient medium for anther culture of rice
through comparative experiments on the nitrogen
sources. Scienta Sinic. 18:659-666.

Denchev, P.D., D.D. Songstad and J.K. McDaniel.
1997. Transgenic orchardgrass (Dactylis glomerata
L) plants by direct embryogenesis from micro-
projecticle bombarded leaf cells. Plant Cell Rep.
16:813-819.

Forster, JW. and G. Spangenberg. 1999. Forage
and turf grass biotechnology: principles, methods
setlow, J. K.(Eds.), Genetic

engineering:  principles

and prospects In:
and methods. Kluwer
Academic Publishers, New York, pp. 21:191.

Fu, D., B. Huang, Y. Xiao, S. Muthukrishnan and
G.H. Liang. 2007. Overexpression of barley Aval
gene in creeping bentgrass for improving drought
tolerance. Plant Cell Rep. 26:467-477.

George, EF., DJM. Puttock and H.J. George.
1987. Effect of medium acidity on growth and
rooting of different plant growing in vitro. Plant
Cell Tissue Cult. Org. Cult. 30(4):171-179.
Jayaraj, J., GH. Liang, S. Muthukrishnan and
Z XK. Punja. 2008. Generation of low copy number
and stably expressing transgenic creeping bentgrass
plants using minimal gene cassette bombardment.
Biol. Plant. 52(2):215-221.

McKersie, B.D. 1997. Improving forage production
systems using biotechnolgy. In: McKersie, B.D.
and D.CW. Brown(Eds.), Biotechnology in
Agriculture Series, No. 17, CAB International,
Wallingford, p. 3.

Murashige, T. and F. Skoog. 1962. A revised
medium for rapid growth and bioassays with
tobacco tissue cultures. Plant Physiol. 15:473-497.
Naoko, T.0., K. Sukeo, O. Toshio, S.I. Itagaki,
M. Onozawa and S. Masumi. 2006. Comparison
of the abilities of redtop (Agrostis alba 1.) and
to purfy
liquid animal waste. Grassland Sci. 52:15-21.
Spangenberg, G., Z.Y. Wang and Potrykus. 1998.
Biotechnology in forage and turf grass improve-
ment. Frankel, R. and E. Galunl. Monographs on

zoysiagrass (Zoysia japonica Steud.)



21.

Park et al.: Tissue Culture of Red Top Bentgrass

theoratical and applied genetics. Springer Verlag,
Heidelberg, pp. 23: 192-221.

van der Mass, HM, ER. de Jong, S. Rueb,
L.AM. Hensgens and F.A. Krens. 1994. Stable
transformation and long-term expression of the
gusA reporter gene in callus lines of perennial
ryegrass (Lolium perenne L.). Plant Mol. Biol.
24:401-405.

22. Wang, G.R.,, H. Binding and UK. Posselt. 1997.
Fertile transgenic plants from direct gene transfer
to protoplasts of Lolium perenne L. and Lolium
multiflorum Lam. J. Plant Physiol. 151:83-90.

(d5%: 2008 1049 279, AL 13k 200849 11

€59, #3494 2% 19 139, AAGAL: 2008d

1€ 159)

—280-



