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Table 1 The orthogonal test for callus induction

HE 7K Level
Factor 1 2 3
2,4-D/(mg » L71) 1.0 2.0 3.0
KT/(mg+ L™1) 0.5 1.0 1.5

GUPHER R RENAHANBEFHELAE RN
2.0 mg/L 2,4-D+1.0 mg/L KT, i {54415 % 0]
% 80%.,

1.2.3 MRRAES BUL 2.2 HiESRIINAG AL
YERBEFXT S, MS+30 g/L M +800 mg/L A&
Bk f + 500 mg/L BR K f# & R + 7.0 g/L R ALK,
pH 5. 8, /E g FLRlBE 5 5L , ff FH g e B . NAA HiT KT 3% 3
FHEY R RRAARTE R H T, 81T 3 &K 3 KFW
B E, R 2, B A AN 20 1, EE 3 K,
26°C,16 h/d JeJEHIESR 14 d FRiHIRRIAE T %,
*k2 BEREFSEFEEXIEIT

Table 2 The orthogonal test for somatic embryos induction

HE 7K Level
Factor 1 2 3
WEBERE Ancymidol/ (mg « L—1) 0.3 0.5 0.7
NAA/(mg + L=1) 0.1 0.2 0.3
KT/(mg+L"1) 0.1 0.3 0.5

L2.4 HHES BL2 3 HiES AR ORI AE 0 5F
R G, #H MS+30 g/L W+ KA K 6.5 g/L,
pH 5. 81E R FLRIIEFREL i Ff NAA F1 6-BA iX 2 FriE 4
WEENEBSE TR 2 HE 4 K PWIERSR, L
F 3, A HARIR AR 20 B, R 3 K. 26°C,16 h/d H6)E
PIRESE 30 d FSH B SR,

x3 HiESIEFEELIZIT

Table 3 The orthogonal test for plantlets induction

H#E 7K Level
Factor 1 2 3 4
NAA/(mg« L71) 0.1 0.3 0.5 0.7
6-BA/(mg + L™1) 0.5 1.0 1.5 2.0
L2.5 Y58 FrEgmARKERE 3 KU L

it B ENEAFRIFMEANRESE 10 d AR, REHFF
TR RO 53R 2 d, /N HE P E A I T KR AR
BRI, BB S —E WO 2B+ i A U R
o AR R EER SR  ERARB RS 20 d A, R4
KL , B ORP BRE ] HE47 K e .
1.3 BdES T

RIS FIE K SPSS 19. 0 i1 Excel 2007 #4#474
TR,
2 HRESW
2.1 ALALHEFER

R 4 FE 1 A7 50, AR g AL B A KA 1 4
%E'F%Z:lﬁ] 7%4@?% Slg %B/J\ﬂ: 0. 05 ?%Eﬁ 2,4-D ﬁ
KT % B h AN FHFHEA BEEM, I HRHEN
RLE A A, 2,4-D M A AR FRMIERERT
KT, &ERFEGNFHFHERFRREKFHAGH
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Table 4 The results for callus induction
e 2,4-D KT %5 % Induction rate/ %
Number /(mg+ L1 /(mge+L~1) 1 2 3
1 1.0 1€0.5) 60. 6 60. 0 61.0
2 1 2(1L.O) 68. 4 68.7 68. 8
3 1 3(1.5) 63.4 63.6 62.9
4 2(2.0) 1 67.8 68.0 68.0
5 2 2 78.6 80. 0 79.8
6 2 3 70.3 71.0 70.5
7 3(3.0) 1 61.3 61.6 61.8
8 3 2 64.5 65.0 64.8
9 3 3 62.0 62.5 62.4
k1l 64. 156 63. 344
k2 72. 667 70. 956
k3 62. 878 65. 400
TP F 509. 682 279. 056
Sig 0. 000 0. 000

T . SPSS K %, Sig<<0. 05 FRERILB) BEKF & R VHE. TH.
Note: SPSS test, if Sig<C0. 05, the difference was significant, 2 was average value.

The same as below.

A SR I T R
Note: Callus was observed in stereoscopic microscope.
Bl RBpEKAFESER
Fig.1 The results for callus induction
2.2 FRIRIRGE AR
HI3 5 A 2 AT AR A & IR KIS S
B, R Sig #/NT 0. 05, BB MELERE NAA
KT X RRATE S EBA B & 1EM, I AR A7
T3 FIAT RN R AR AR5 AR T R/IMR IR O KT 185 e 1
NAA, HRIEEMET HE AR R BEK P FER AR 2
FEFRA A, B AR RIS FBERAEH 0.7 mg/L
WELEEE+0. 1 mg/L NAA+0.5 mg/L KT, iR 1K %S
HA L 9500,
2.3 HiEFR
Hi3R 6 FE 3 AT A, AR ik g6 20 & HL = A e B
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Table 5 The results for somatic embryos induction
55 % IEEE Ancymidol NAA KT %5 % Induction rate/ %
Number ~ /(mg+L71) /(mgeL71) /(mg+L71H 1 2 3
1 10. 3) 1¢0. D 1¢0. D 80.0 80. 6 80. 4
2 1 2(0.2) 2(0.3) 82.1 82.1 82.4
3 1 3(0.3) 3(0.5) 83.6 83.8 83.6
4 2(0.5) 1 2 87.5 86.5 87.0
5 2 2 3 87.8 87.5 88.0
6 2 3 1 80. 6 80. 6 80. 1
7 3(0. 7) 1 3 94. 5 95.0 95.4
8 3 2 1 84.5 85.0 84.7
9 3 3 2 84.8 84.9 84.5
k1l 82. 067 87. 433 81. 833
k2 85. 067 84. 900 84. 644
k3 88. 144 82. 944 88. 800
T2 J5 i 166. 236 91. 176 221.116
Sig 0. 000 0. 000 0. 000

iR REAR, B MEFHE R Sig #/NF 0. 05, 3 &
AMHEX T EHETE R EA BEER, I BRED
RIS IR H1 NAA X BB AER KT 6BA,
WRIEE AT H R R FK W BHEE 5SS R
AL, R T A BB S A A N 0.5 mg/L NAA+
1.0 mg/L 6-BA,ifE 3% A5 6090,

'/'.

T« FRR AR A B R RS R
Note: Somatic embryos was observed in
stereoscopic microscope.
B2 BEREFSER
Fig. 2 The results for somatic

embryos induction

3 H#Hr5itig

G LU FAE R BG4, DAAS PO [R) vk BE A
YHERERBESFHEF BT —RIIMIER LS, &5
i#5E SPSS 19. 0 FAFHATEERIT 20T BE T AL
FEERGHLS R B F AR MR EA
B RENATARGHALNFIRIERERN MS+2,4-D
2.0 mg/L+KT 1.0 mg/L+ 25 g/L gE¥E + £ i &
6.5 g/L(pH 5. 8); I M P F IR IR T R IEFHRE N
MS+ 30 g/L B+ 800 mg/L & & Bt + 500 mg/L

B3 AEEES
Fig. 3 The results for

asparagus plantlets

%6 EHSER
Table 6 The results for plantlets induction
e NAA 6-BA %5 % Induction rate/ %
Number /(mg+ L1 /(mge+L~1) 1 2 3

1 1¢0. D 1€0. 5 40. 2 40.1 40. 8
2 1 2(1.0) 45.5 45.0 44.9
3 1 3(1.5) 41.0 42.0 41.7
4 1 4(2.0) 38.5 38.0 38.6
5 200.3) 1 45.2 45.6 45.8
6 2 2 51.4 51.0 52.0
7 2 3 49.0 49. 6 49. 8
8 2 4 43.8 43.9 44.0
9 3(0.5) 1 52.1 52.0 52.9
10 3 2 60. 0 60. 4 60. 1
11 3 3 57.4 57.6 58.0
12 3 4 52.0 52.6 52.4
13 400.7) 1 51.0 51.6 52.0
14 4 2 55.6 55.8 55.6
15 4 3 52.1 52.4 53.0
16 4 4 49. 8 50. 0 50.0
k1l 41. 300 47.125
k2 47. 350 53.125
k3 55. 375 49. 875
k4 52.125 46. 025

[TALS-J5 Fn 1 348.958 361. 703
Sig 0. 000 0. 000

2.4 YL E5BEK

P S B YR RS B A A A R
18, 2838 — R FTE DL 5 77 AR A AR , A R B
R4F, P AR AR K S A i U AT Rk 904,

B4 320 dHIEME
Fig. 4 Plantlets transferred to soil for
about twenty days

FR/K @B % +0. 7 mg/L MERERE+0. 1 mg/L NAA+
0.5 mg/L KT+7.0 g/L R (pH 5. 8) ; e fE /Y 5
I B S H N MS+NAA 0.5 mg/L+6-BA
1.0 mg/L+30 g/L pEME+EHiE 6.5 g/L(pH 5. 8).,
BREREMEN T EHENCERFS XK
SR R [ B /KO 22 P4 i A K R A SR S 7
FT R AL RGAR AR ZE) AREETES A
AT . BRAR AT A X T S g B R 2 B B
KSR BAEARBE SR I A TN GY , BT T 4R B AR 1k
R EEER R BT S M AME R, R R
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The Establishment of Asparagus of ficinalis Tissue Culture and Rapid Propagation System

LU Zhi~wei' , GAO Jian-ming"'? , LIU Qiao-lian® , HOU Xiao-wan® , YI Ke-xian®
(1. College of Agronomy, Hainan University, Haikou, Hainan 570228; 2. Institute of Environment and Plant Protection Institute, CATAS ,
Haikou, Hainan 571101)

Abstract;: The sterile shoot tips of high-yielding varieties of ¢Jinggang 701’ Asparagus of ficinals were used as
experimental materials,using orthogonal design, the effect of different concentrations combinations of pyrimidinol, KT,
2,4-D,abscisic acid, 6-BA and NAA on the inductions for callus, somatic embryoids and seedlings were studied. The
results showed that the optimum inducing medium for callus was MS+2,4-D 2 mg/L+XKT 1. 0 mg/L, the inducing rate
reached to 8097 ; the optimum inducing medium for embryos was MS—+0. 70 mg/L ancymidol + 0. 10 mg/L NAA+
0. 50 mg/L KT,the inducing rate reached to 95% ;the optimum inducing medium for plantlet was MS+NAA 0.5 mg/L+
6-BA 1.0 mg/L, the inducing rate reached to 60% ;the survival rate of outdoor transplant could be about 90%. The
system of one-step inducing into plantlet for asparagus was initially established.

Keywords: Asparagus o f ficinalis ;embryos;tissue culture;rapid propagation
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