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Establishment of tissue regeneration system of Lolium perenne

WEI Shu-Qiang, QIAN Yong-Qiang, LLIU Jun-Xiang, SUN Zhen-Yuan”

( Research Institute of Forestry . Chinese Academy of Forestry/Key Laboratory of Tree Breeding

and Cultivation s State Forestry Administration s Beijing 100091, China )

Abstract: The caryopsis of perennial ryegrass(Lolium perenne) cultivar ‘Top Hat 2’ was used as explants. Firstly,
this paper focused on the effect of four ways of explants treatments (embryo end half a caryopsis, slitting embryo end
half a caryopsis. small pieces of embryo end for caryopsis. small pieces of caryopsis) and two ways of surface sterili-
zation methods(disinfection with sodium hypochlorite solution, disinfection with mercuric chloride) on callus induc-
tion; Secondly, we studied the effects of different plant growth regulators(2, 4-D and 6-BA) and their concentrations
on callus induction by randomized block design of two factors; Thirdly, we studied the effects of different plant
growth regulators(NAA. 6-BA and ZT) and their concentrations on adventitious bud differentiation by orthogonal
test of three factors and four levels; At last, we separately studied the effects of 0.10 mg * L' NAA and IBA on ad-
ventitious root induction. The results were as follows: Under the same conditions, explants of full end half a caryop-
sis embryos were surface sterilized with 75% alcohol for 1 min, then treated with sodium hypochlorite solution
1 mL « L' Tween 20 (the chlorine content™>10%) for 30 min, the rate of callus induction were better than the

other’s; The explants inoculated on MS medium with 5 mg « L' 2,4-D and 0.03 mg « L' 6-BA (pH=5.8), provid-
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ed us a relatively high induction rate of 68.7% and high quality callus; The most high differentiation rate was 56 %
when adventitious buds were inoculated in MS with 0.5 mg * L' NAA, 0.5 mg « L' 6-BA and 0.9 mg « L' ZT. The

best rooting medium was 1/2MS—+IBA with nothing plant growth regulator obtaining stout root, then the regenera-

tion rate was 90%. This paper has established efficient tissue culture regeneration system for perennial ryegrass and

laid a good foundation for conducting highly efficient genetic engineering.

Key words: Lolium perenne; tissue culture; explants; induction; regeneration
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Table 1  Orthogonal design of L;(4°)
A A A R T ) I
iR 15 (Plant growth regulator)
Test No. NAA 6-BA ZT
(mg -+ L") (mg -« L") (mg -« L")

1 0 0 0
2 0.30 0.50 0.30
3 0.50 1.00 0.60
4 1.00 2.00 0.90
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Fig. 1 Effects of different treatment ways of explants to
1. Embryo end of
half caryopsis; 2. Slitting embryo end of half caryopsis; 3. Small

callus induction for perennial ryegrass

pieces of embryo end for caryopsis; 4. Small pieces of caryopsis. Dif-
ferent little and capital letters mean significant differences at P <C
0.05 and P<C0.01 level, respectively.
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Fig. 2 Effects of different ways of surface sterilization to
callas induction percentage for explants of perennial
ryegrass 1. Embryo end of half caryopsis (Disinfection with
HgCl,); 2. Embryo end of half caryopsis ( Disinfection with
NaClO) ; 3. Slitting embryo end of half caryopsis (Disinfection with
HgCl,) ; 4. Slitting embryo end of half caryopsis (Disinfection with
NaClO). Different small and capital letters mean significant

differences at P<C0.05 and P<C0.01 levels, respectively.
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Fig. 3 Explants of perennial ryegrass and its callus induction,differentiation and regeneration A. Explants; B. Dense, yellowish callus

obtaining from callus induction; C. Adventitious buds obtaining from induction of adventitious buds; D. Regeneration plant of perennial ryegrass.

K2 2,4D.6-BARMERMIRAIHR T EDTR
Table 2 Two-factor randomized block experiment

analysis of variance table for 2,4-D and 6-BA

AR M HEE ¥55 I p
Variable SS Df MS
X 41 Block 178 553.198 1 178 553.198 4 935.205 0.00
AbFR Treatment 16 119.741 29 555.853 15.364  0.00
2.4-D 1 636.963 4 409.241 11.311  0.00
6-BA 12 625.840 5 2525.168  69.796  0.00
NAAX 6-BA 747.037 20 37.352 1.032 0.4
F 4 RSS 2 822.000 78 36.179

K3 AEREKXKET 2,4-D.6-BA 35
HAAFESENEEEST

Table 3 Analysis of significant levels of callus induction

rate in different concentration levels for 2,4-D and 6-BA

) A A R Y e K T -y 4L 5 T R
L/ S - . Average callus
Concentration . ”
Types of plant ( AN induction rate
growth regulators me * L %)
2,4-D 3.00 35.334+3.34Aa
4.00 41.004+1.00Bb
5.00 47.22+7.85Cd
6.00 45.2842.26Cd
7.00 42.4443.00BChc
6-BA 0.00 59.134+2.00Ee
0.03 53.00+1.54Dd
0.10 43.134+1.56Cc
0.30 39.53+2.09Cc
0.50 32.2741.54Bb
0.70 26.47+1.21Aa

T RIFAKE F/NG FREG0 F R 78 P<<0.01 F1 P<<0.05 K25 5%,
Note: Different small and capital letters mean significant differences at P<C
0.05 and P<C0.01 level,respectively.

MY A KA YRA AR 5.00 mg « L' 2,4-
D F10.03 mg « L' 6-BA, 35753 1% ¥ (0 . S0% i Ar
HEU(E 3-B), WA A4 SR N 68.7% .

2IZFMERKFTYWRMNBGARAREFEFSEDN
A1)

U5 1 A 03 20 2L 28 7 R AR AR HG 37 L BEAT R E 2
759200 (R 4), R 4 IR, NAA 6-BAZT ¥
B3 0.50 mg « L'.0.50 mg + L'.0.90 mg *
L'8# 0.50 mg + L"'.2.00 mg « L"',0.30 mg *+ L'
ISP AN E A S R R R 5600 (3R 4).
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Table 4 Orthogonal experiment results of L;(4°)

A A
ﬁg‘gﬁ? NAA 6-BA ZT A 13%5']:%:}1 ¢
Ne:. (mg+ LD (mg+ LD (mg - L") in‘:iejjgznbr:?e
(€79]
1 0 0 0 11
2 0 0.5 0.3 26
3 0 1.0 0.6 26
4 0 2.0 0.9 36
5 0.3 0 0.3 16
6 0.3 0.5 0 6
7 0.3 1.0 0.9 16
8 0.3 2.0 0.6 16
9 0.5 0 0.6 36
10 0.5 0.5 0.9 56
11 0.5 1.0 0 46
12 0.5 2.0 0.3 56
13 1.0 0 0.9 16
14 1.0 0.5 0.6 26
15 1.0 1.0 0.3 1
16 1.0 2.0 0 26

PO AE = i 9 A A R Y ) I A5 VR B KT TR
B3 (3 5) AT 41, NAA  6-BA ZT % 1k & /K F
TR E ZE T R W 25 KO NHETR 43 ) NAA L 6-
BA 5 ZT. X Ut NAA # B K5 A E 215 5 %
2 K;0.5 mg « L' NAA,0.5 mg » L'
16-BAFI0.9mg » LTI ZT FE¥ A E HiE S R
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Table 5 Average differentiation rate for dventitious buds
at four different concentration levels of NAA,and 6-BA

T e BE Sk 3T AEHIF R 3
LI5S S ) i 7](4: Average shoot B2z
Concentration ; Range
Types of plant ¢ LY induction rate %)
growth regulators me %) 0
NAA 0 24.8 11.3
0.30 13.5
0.50 48.5
1.00 17.3
6-BA 0 19.8 8.7
0.50 28.5
1.00 22.3
2.00 23.5
7T 0 22.3 8.7
0.30 24.8
0.60 26.0
0.90 31.0
98
a
961
£ 941 2
:‘.._é a
- 92
on
c
5 904
o
2 88
5
= 86
H
84
1/2M8 1/2MS+NAA 1/2MS+I1BA

4 iR1EZFE LA R Composition of rooting culture medium

Bl 4 AN TR 4 A R ) BN R G 2 i R AR AR R
MR R /NG PR HORAE P<<0.05 KT 2R 0¥,
Fig. 4 Effects of different plant growth regulators on

the root induction of adventitious buds  Different small

letters mean significant differences at P<Z0.05 level.

KLEE AT A LA T AR A KR R
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LA B REHE ST A1 SVRE 5 R R OR H B SN A
BERDHEHLE (Dale et al..1977) , K Wl AAE ¥
(Creemers-Molenaar et al.,1989) , i I (AR i,
2005), & 2§ (Olesen et al., 1988, Boppenmeier,
1989) VB FE A 4H 41 (Perez-Vicente, 1993) | 5 & ki,
T (Zeng et al.,2009) \ JBAFD F 1) — 8 4r, 4L
15 R LT VR Al 00 B 2 R AR (b A
2008) 7 R - B AR 5 (FERE L 2007) A R
T ZE AR ARG (B i, 2008) L gl B AR K (RO
2009) FEMA L, SR, IRAR IR B (R 2= 5F, 2005) L 4
A R (B 4li - 2008) AN idi B AE b 2 48 4 A2 g s
S AME R, 255 45 (2008) & BRI FH BCEVIR 1 N
HME AR 45 5 T 3 AUV 035 S R ) B
TR AE AT AIF 5T 3 WA A R O A
AL B HBOAS 55 e 1) A3 H A5 5 3 (U 2 45, 2004)
L T SRR T B A A 45 2 U S R T A
AR A ol =G\ ) I JF 5 5 25 A7 2 Fln] DL 3G fn @ 0 75
% (Bradley,2001) 3@ i YY) 1 U1 26 T B ol 2
AT X ] RE A K S R e A2 TR
Ly A A R 0 T ) W M (A i 5 2008)
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FIEMSE (ZERFAE,2012)  (H 3o i A e B S5 B A A 45
H YT R R HFSE,2014) , 52005 0 A 45 41 21 19 4%
b (B i 2008) o FT LA 3t e 583k A% A 3k 8 4 2 AN R AT
B ARBF G A BT X — R,

A 400 200 0 G 4 22 A ko el 0 A R Y A R 4 L
P BL R R TS M B S PR B fE . 6-BA
ER —Fhm i MR fEE A 2.4-D INiER
BRI dim A E R 6-BA BEX AU H 4R & e A
TR A VE P L 0 v JE Y 6-BA W) 25410 5 A 5 41 2135
TR 6-BA I EELL 0.1 mg » L'MfE. X5
L FA (2005) (W4 55 (2008) [ WF 52 AH ] .

2,4-D H T 3R ZU A0 2E 0908 B, PR A A 4l
LUk A K ZE N NAA I 2 2R
6-BA.ZT KT3I Z)F1 TDZ(BEZHEFE) . NAA
S KA A L0.3 mg « LTHY NAA 1 0.4
mg * LMW ZT 416 F i &% 8 d 45 41 22 43 Ak R a)
K90 (ZEE,2008) . 4i i 43 24 2 BE ] LA B 0
ML s A, PEA 1 mg « L'
6-BA i @ A A5 F eIk 87.5%,0.3 mg -
L'TDZ 1 0.7 mg « L' 6-BA 414 fdi FH A1 145 41 2143
eF BN 31.7% . M FF ., K ES54900050
REHG MY TR A 2R,
IR B 1 2 K RN A R VR B P A o R LA
AR TF AL /1L, X 5 AL 1 25 R AH TR
33NN EYRMN S FEFEREEATFERNEM

ZAEERERAR N NAERBEZIRNEY
(Bradley et al., 2001; 15 B &%, 2004; & & =,
2005 ;) o {HL 38 B A P A= A R P 5 D 28 RV BE X 2
ME A B RN E ARG S A AR, R
AN R AL HE R T W B AE 7 AR AR R T T 25 57 A
FRAEE R A A IR E L BN IBA 115 R
MR $5 55 56 v /N AR A B R WS i NAA AR &R A&
22 {FRH X 4 55 o T AN U8 0 A 40T A 49 A K TR Y S5 1Y
PR ZR i /0 T AR Y B (U R 55, 2004) . 7E
0.1 mg+ L'IBA (9 1/2MS K &£ P i 5 % &
o T IBA I e vk B8 23 4 i 22 4 AR R = (22
F2,2005), BLAb, 7828 M S 15 75 5 b iR v
T o 76 2B AR TLRE AR 114 /N IR S O T AT B AR g
AR PR OR GEAR I AR K (2 55, 2008)
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