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In Vitro Plant Regeneration of Siberian Wildrye Grass from

Mature Seed-derived Callus
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Hee Chung Ji and Sang-Hoon Lee

ABSTRACT

Success in molecular breeding for better adapted varieties to environmental stresses depend upon the
concerted efforts by various research including tissue culture, transformation, genetics and breeding. In
order to optimize tissue culture conditions of Siberian wildrye grass, the effects of plant growth regulators
on callus induction and plant regeneration were investigated with mature seeds. The highest callus
induction frequency was observed when the mature seeds were cultured on MS medium supplemented with
5mg/L 2,4-D. The highest plant regeneration frequency was observed when callus was transferred to N6
medium supplemented with 1 mg/L 2,4-D and 3 mg/L BA. Regenerated plants were grown normally when
shoots were transplanted to the soil. A short tissue culture period and regeneration system would be
beneficial for molecular breeding of Siberian wildrye grass by the production of transgenic plant.

(Key words : Siberian wildrye grass, Callus, Plant regeneration, Plant growth regulators)
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Fig. 1. Effect of different concentrations of auxins on callus formation from mature seeds of
Siberian wildrye grass. Data represents the means and standard deviation (SD) of

three independent experiments.
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Table 1. Effect of different concentration of
cytokinins on plant regeneration
from mature seeds-derived callus
of Siberian wildrye grass

Cytokinins  No. of calli Plant regeneration
(mg/L) transferred (%)
1 100 23+3.2
BA 2 100 34+3.6
3 100 43+2.6
1 100 1742.5
Kinetin 2 100 28+2.1
3 100 26+2.1

" Values represent the meantstandard deviation (SD)
of three independent experiments.
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Table 2. Effect of mixed treatments of auxins
and cytokinins on plant regenertion
from mature seeds-derived callus
of Siberian wildrye grass

Growth regulators No. of calli Plant regeneration

(mg/L) transferred (%)°

2,4-D BA

1 3 100 58+4.9

2 100 18+5.7
2,4-D  Kinetin

1 3 100 37+5.1

2 100 23+4.9
NAA BA

1 3 100 49+3.8

2 100 23+2.1
NAA Kinetin

1 3 100 33+3.5

2 100 16+5.8

*Values represent the meantstandard deviation (SD)
of three independent experiments.
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Table 3. Effect of media on callus formation and plant regeneration in mature seeds

cultures of Siberian wildrye grass

Media No. of seeds Callus fo?nation No. of calli Pla.nt )
transferred (%) transferred regeneration (%)
MS 120 54.0 100 42.0
N6 120 49.3 100 58.0
SH 120 29.5 100 27.0

*Calli cultured on the callus induction medium were used.

" Calli were transferred to the regeneration medium and cultured for 6 weeks.

Fig. 2. Plant regeneration from seed-derived
callus of Siberian wildrye grass.
A-B, callus induced from mature seeds
cultured on the callus induction medium;
C-D, Plant regeneration from embryogenic
calli in the regeneration medium; E,
Whole plants grown in pots under green
house.

58%°] A3t g8 vehlo]l 7 gl
Aoz vesth olHgk Ak ARrh s
I 22 eat=1Eb (o] B, 2003), #E Y
BE08s (o] &, 2005) SolME B H owl
= S E35lo Siberian wildrye grass®]
SEARSH &840 A AEAE ¢
i

Sg ool 2ANGAAE sk 4

STAE Aeafrs wfAolA wjeket A} ul

F sAARE By At Y

o?L
2
~
>
X

2]
3lo] 65 FolE= 50% oA FAE oM (Fig
2A, B), A3} wio] oA gs w wjF 65
o= ok 50% o]Ae] = tﬂEi

ror
P
N
N
2

HHX] (Flg 1D)oﬂH 2‘!“7]' i eFate] ekt A

A= E3HAZ 5 potell o]Aste] Auid
AR} (Fig. 1E).
N. &2 of

Siberian wildrye grassv &=A9 W& %X
of WAl #xstE AR 2F0RE ALRTHA|
7b =3 Z7IZE o] & & F e FH o=
a2 FeAdo] suiHa Aok Ey FHE TS
Wl ol AluslR Zx|o] WEHo] A =
o5 e FAlolth webA A gk A
0] e AFETS N 540w 94
842 7Y =& gestaat skel

OF
Siberian wildrye grass®] & <] 7w =4
< FHstr] flste] FEelA =3 AE5EAk
ETEi HA Ay f
A A3 AAE & =

mg/L 2,4-D7} H71E MS viR| A 7 =
W Fredlom, &4 Adshs 1mgl
24-D¢} 3mg/L BA7} H7FE N6 HiA| oA 7
HAZ S u 50% olie ARIES

vehde 2 A5 Satel SEEE 7

b -
Mt s
o

—-221-



Lee et al.: Plant Regeneration of Siberian Wildrye Grass

& A&=FHE FASEES B3 AET siberian
wildrye grass®] 7ol f-83kA o] §x oA

T & Aotk

V. Ab A}
B ATE 20119%E 522 FHFA
Skl WRALSE A XAl o3 o] Fof
A AY

EA AR A EAAE-TEE A 30(4):341-
346.

2. o718, olE, olE7], +EE, AR, FHYA,
QA AA, olEE. 2005 AE7] BEFaE~

o gloid ez vk B A& AEstel 7|
2= 8Rle] T F=FEALASLE A 47(6):
1067-1074.

3. Chaudhury, A. and Rongda. Q. 2000. Somatic
embryogenesis and plant regeneration of turf-type
Bermuda grass: effect of 6-benzyladenine in callus
induction medium. Plant Cell Tiss Org Cult.
60:113-120.

4. Chu, C.C, C.S. Wang, C.C. Sun, C. Hsu, K.C.
Yin, C.Y. Chu and F.Y. Bi. 1975. Establishment
of an efficient medium for anther culture of rice

through comparative experiments on the nitrogen

sources. Scienta Sinic. 18:659-668.

S. Griffin, J.D. and M.S. Dibble. 1995. High-
frequency plant regeneration from seed-derived
callus  cultures  of
pratensis L.). Plant Cell Rep. 14:721-724.

6. Li, CW. and Z.Q. Bai. 1998. A new excellent

grass of the northwest grassland area - Elymus

Kentucky  bluegrass (Poa

sibiricus L. cv. ‘chuancao No. 2’. Grassland in
Sichuan. 4:24-25.

7. Li, Daxu, Jie. Zhang, Jian. Zhao, Yi. Zhang, Fei.
Chen, Jingqiu. Zhu, Shujun. Liu and Zhirong.

2006. Plant
embryogenesis of Elymus sibiricus cv. ‘chuancao
No. 2’, Plant Cell Tiss Org Cult. 84:285-292.

8. Murashige, T. and F. Skoog. 1962. A revised
medium for rapid growth and bioassays with
tobacco tissue cultures. Plant Physiol. 15:473-497.

9. Otgonjargal, Lkhazal. 2008. 5&°] F3H&E f%&
of #g AT HAEStuL AFEHY] =

10. Schenk, R.U. and A.C. Hildebrandt. 1972. Medium

induction and growth of

Yang. regeneration via somatic

¢

o

and techniques for
monocotyledonous and dicotyledonous plant cell
cultures. Can J Bot. 50:199-204.

11. Wang, Hao,
Zhongyan. Wang and Ding. Huang. 2009. Single

Zizhong. Li, Yuanshi. Gong,
Irrigation Can Achieve Relatively High Production
and Water Use Effi ciency of Siberian Wildrye
Grass in the Semiarid Agropastoral Ecotone of
North China. Agronomy Journal. 101:996-1002.

AFd: 2011d 6¥ 7Y, £4Y 12k 2011 62

279, AL 27k 2011d 7€ 139, AAIEAY:

2011 7€ 209)

—222—



