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Establishment of the system of high frequency regeneration
from hypocotyls of Alfalfa

YANG Li-hui*, CHEN Yao-feng", HAN Qiao-ling", LI Chun-lian”
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Abstract: [Objective] The system of high frequency and stable regeneration was established from hy-
pocotyls of four kinds of Alfalfa named North Pole Star, Algonquin, Empress 2000 and Alfalfa of China in
order to improve some characters by transforming some genes. [Method] The research studied the effects
of pretreatments, mediums,genotypes and the quality concentration of sucrose on the characters of hypo-
cotyls. [Result] The results showed that low temperature pretreatment such as 4 C could improve the
rates of calluses inducement and differentiation frequency. The best induction mediums were ‘MS-+1. 0
mg/L 2,4-D+2.0 mg/L 6-BA+5.5 g/L Agar+30 g/L Sucrose” and ‘MS+2.0 mg/L 2,4-D+2.0 mg/L
6-BA+5.5 g/ Agar+30 g/L Sucrose’. The best differentiation medium was ‘MS—+0. 3 mg/LL 6-BA+3.0
mg/L KT+0.1 mg/L NAA+5.5 g/L Agar+50 g/L Sucrose’. Furthermore, the quality concentration of

sucrose at 50 g/L. was the best. And the rates of callus inducement of the four kinds of the Alfalfa weren’t
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different but for the differentiation frequency,from high to low was North Pole Star, Algonquin, Empress
2000 and Alfalfa of China. [Conclusion) The different pretreatments had influences on the differentiation
frequency of the four kinds of Alfalfa. The correlation analysis between the three different pretreatments
showed that there existed a remarkably significant correlation between the pretreatment that the seeds of
Alfalfa soaked in 4 'C for two hours and the other two,and the rate of differentiation frequency was higher
than those of the other two (P<C0. 05). The different endocrine combination was the main factors between
the rate of calluses inducement and differentiation frequency from hypocotyls of the Alfalfa,in which exis-
ted a remarkably significant correlation(P<C0. 05). 2,4-D added with 6-BA could enhance the inducement
and differentiation frequency of hypocotyls from the four kinds of Alfalfa. In the differentiation mediums.,
the high level of NAA was bad for differentiation. The correlation analysis between genotypes and the qual-
ity concentration of sucrose showed that there existed a remarkably significant correlation of genotypes
(P<C0. 05)while no significant correlation existed of the quality concentration of sucrose according to dif-

ferentiation frequency(P>>0. 05) , which showed that the effects were lower than different pretreatments,

mediums and genotypes.
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Table 1 Types and components of the mediums
IES ERe % Fh2k R %y
Type Number Component Type Number Component
1 MS+1.0 mg/L 2,4-D+1.0 mg/L A MS+0. 3 mg/L 6-BA+2.0 mg/L. KT+
6-BA 0.1 mg/L NAA
) MS-+1.0 mg/L 2.4-D42. 0 mg/L B MS+ 0.3 mg/L 6-BA+3. 0 mg/L KT+
6-BA 0.1 mg/L NAA
s MS+2.0 mg/L 2.4-D41. 0 mg/L e MSH+0. 3 mg/L 6-BA+2. 0 mg/L KT+
5 B AR 6-BA AR SR ’ 0.15 mg/L NAA
Induction A MS+2.0 mg/L 2,4-D+2.0 mg/L Differentiation MS+0. 3 mg/L 6-BA+3.0 mg/L KT+
medium 6-BA mediums 0.15 mg/L NAA
5 MS+2.0 mg/L 2,4-D+0. 05 mg/L KT MS+1. 0 mg/L 6-BA+0. 05 mg/L. NAA
6 MS+2.0 mg/L 2,4-D40.1 mg/L KT F MS+2.0 mg/L 6-BA-+0. 05 mg/L NAA
7 MS+2. 0 mg/L 2,4-D+0. 25 mg/L KT G MS+1.0 mg/L 6-BA+0. 1 mg/L NAA
8 MS+2. 0 mg/L 2.4-D+0. 5 mg/L KT H MS+2. 0 mg/L 6-BA+0. 1 mg/L NAA

2 AR5

2.1 WAEXMELERE THRMEEFSENZm
A FhEAEE 15 Bl 22 WAL B S B 3R &, DI EL
TSR E] MS+2. 0 mg/L 2,4-D+2. 0 mg/L
6-BA+5.5 g/L B +30 g/L BEBE Y5 S 05 55 3
FiERAO A K55 A A U B 5 MS
+0. 3 mg/L 6-BA+ 3.0 mg/LL KT+ 0.1 mg/L
NAA+5.5 g/L Bifg +30 g/L BEwE 0 20 1k 35 55 2
LW T 3 R AR T AL B Oy % 4 FhRAEE S
T VR A A 2H 25 S R R A R Y S LA
CsbEI  EGED

Treatment I Treatment II
100

I 4t # T
Treatment I1I

9r
98
97r

96 -

BHIFE/%
Rate of callus inducement

95 L
e PURRIE  2)52000 Hf=H%7E

North Algonquin Empress Alfalfa
Pole Star 2000 of China
1 3 FhRh T WAL BT i) 4 Fh AL H A&
TR T R A R R

Fig. 1 Effect of the three pretrreatments on the rate of

callus inducement of the hypocotyls of four varieties of Alfalfa
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Fig. 2 Effect of the three pretrreatments on the differentiation

frequency of the hypocotyls of four varieties of Alfalfa
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Fig.3 Effects of eight kinds of induction mediums on callus

induction of hypocotyls of four varieties of Alfalfa
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Fig.4 Effects of eight kinds of differentiation mediums on
callus induction of hypocotyls of four varieties of Alfalfa
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Table 2 Effects of differentiation frequency of hypocotyls of North Pole Star with different quality concentration of Sucrose

BERHT R /(g - LD U R A3 Ak 1 21 2B SR/ %
Quality concentration of sucrose No. of callus inoculated No. of callus differentiation Differentiation frequency
30 93 36 38.7
50 97 39 40. 2
70 102 33 32.4
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Fig. 5 Differentiation from calluses and green shoots

A. Calluses of hypocotyls inducted after 20 days;B. Green plant differentiating from calluses;

C. Green plant rooting; D. Green plant after transplanting
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