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Table 1 Adventitious shoots regeneration of Malus sieversii var. niedzwetzkyana from leaf explants on MS medium
supplemented with different phytohormone concentrations and combinations
N Number
Code Phytohormone/mg « L1 Number of explants of shootsRegenerated explants ~ Regeneration rate/ % Number of regenerated shoots  Shoots per explants
R1 0.1 IBA+0.3 TDZ 30 23 76.7 127 4.23
R2 0.1 IBA+0.6 TDZ 30 25 83.3 154 5.13
R3 0.1 IBA+1.0 TDZ 30 21 70.0 153 5.10
R4 0.1 IBA+2.0 TDZ 30 21 70.0 97 3.23
R5 0.2 IBA+0.3 TDZ 30 23 76.7 151 5.03
R6 0.2 IBA+0.6 TDZ 30 30 100 272 9.07
R7 0.2 IBA+1.0 TDZ 30 30 100 287 9.57
R8 0.2 IBA+2.0 TDZ 30 26 86.7 207 6.90
R9 0.5 IBA+0.3 TDZ 30 24 80. 0 111 3.70
R10 0.5 IBA+0.6 TDZ 30 30 100 174 5.80
R11 0.5 IBA+1.0 TDZ 30 28 93.3 205 6.83
R12 0.5 IBA+2.0 TDZ 30 28 83.3 172 5.73
R13 1.0 IBA+0.3 TDZ 30 5 16.7 11 0.37
R14 1.0 IBA+0. 6 TDZ 30 16 53.3 54 1. 80
R15 1.0 IBA+1.0 TDZ 30 22 73.3 108 3. 60
R16 1.0 IBA+2.0 TDZ 30 25 83.3 134 4,47
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Table 2 Shoots propagation of Malus sieversii var. niedzwetzkyana

on MS medium supplemented with different phytohormon concentrations

Phytohormone No. of tested No. of propagated Propagation
/mg e+ L1 shoots shoots efficient
0.1 IBA+1.0 BAP 30 23 0.77
0.2 IBA+1.0 BAP 30 55 1.83
0.5 IBA+1.0 BAP 30 126 4. 20
1.0 IBA+1.0 BAP 30 247 8.27
2.0 IBA+1.0 BAP 30 124 4.13
2.2.3

’ MS+O. 1 g/14 0 O\

0.3.0.6.1.0.2.0 mg/L IBA .

3 IBA

. 4 )
1 .
IBA 0.6 mg/L ,
93.3%C 3,
2.3
2.3.1 (Tic
arcillin)
o s 0 100 mg/L
, 100% 78.3%;
200 mg/L 13.3%.
400 mg/L oC 4y,
,100 mg/L. o

Table 3 Root formation of Malus sieversii var. niedzwetzkyana on medium supplemented with
different IBA concentrations under different light condition
Normal light Weak light
Concentration N { tested shoot
S S S . . n . . 0
/mg e+ L1 0. OF tested shoots No. of root forming shoots Rooting rate/ % No. of root forming shoots Rooting rate/ %
0 30 0 0 0 0
0.3 IBA 30 5 16.7 22 73.3
0.6 IBA 30 13 43.3 28 93.3
1.0 IBA 30 9 30 14 46.7
1.5 IBA 30 2 6.7 5 16.7
2.0 IBA 30 0 0 2 6.7
2.3.2 4
EHA105  LBA4404 ,pBI121
2 ,pBI121 1 Table 4 Effects of ticarcillin used to control Agrobacterium
NPTII( growth on the fresh weight of callus and the regeneration rate
) of adventitious shoots of the Malus sieversii var. niedzwetzkyana
o
’ Concentration/mg * L.71 Fresh weight/ mg Regeneration rate/ %
° ) 0 141+3.4 100
R , 25 128+4.8 93.3+1.5
o
50 97+3.7 86.7+1.5
° ’ ’ 100 61+3.1 78.3+2.1
° 200 354+1.3 13.3£0.6
50 O 50 mg/L, 400 15+0.7
3 20 . =
100% 0, 25 mg/L ¢
/ )X 100 %, N
+60 2 g Note: Each numerical value is an average of three replicates in a set of
50 rng/L experiments. Twenty leal explants were cultured in each replicates; Regeneration
, s . rate = (number of adventitious shoots / number of explants) X 100%. The same as
b
below.
100 mg/L
2.4
’ o
,50 mg/L .

o

LBA4404 . EHA105 0~4d
. GUS ,
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Table 5 Effects of kanamycin used to select NPT II-transformed
cells on the fresh weight of callus and the regeneration rate of

adventitious shoots of the Malus sieversii var. niedzwetzkyana

Concentration/mg * L.=1 Fresh weight/mg Regeneration rate/ %

0 141+3.4 100

12.5 102+2.9 88.3+1.2

25 551+2.2 3.3£0.6

50 21+1.3 0

100 124+0.5 0

200 940.1 0

6

1

Table 6 Optimization of the Agrob i diated . . .. .
aple ptimization of the Agrobactertum mediate Fig.1 Form of Malus sieversii var. niedzwetzkyana

transformation situation for Malus sieversii var. niedzwetzkyana

in different tissue culture phase
:A: ;B: ;C: ;D: o

Note: A: callus formation; B: adventitious shoots regeneration;

GUS
Agrobacterium strain  Co-culture time/d  Percentage of GUS-positive shoots/ %

EHA 105 0 0 (0/50)
C: shoots propagation; D: roots induction.
1 0 (0/50)
2 6 (3/50)
3 12 (6/50)
4 2 (1/50)
LBA 4404 0 0 (0/50)
1 0 (0/50)
2 2 (1/50)
3 4 (2/50)
4 0 (0/50)
3
b
2 GUS
’ ’ H . . . .
’ Fig. 2 GUS expression in shoots of transgenic
’ ’ ° Malus sieversii var. niedzwetzkyana
’ 1 ’ :A: ;B: o
1 ’ o Note: A: wild type shoots; B: transgenic shoots.
’ b
IBA , R
b
o 1 ( 3) H
’ ’ b b
} ( , )
Naphthylphthalamic acid (D
(NPA) )
A A A AY
[s103 RNA
° ’
b
[11]
b
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Establishment and Optimization of Tissue Culture and Genetic Transformation
System of Malus sieversii var, niedzwetzk yana

LI Houhua, QUE Yi,FEI Zhao-xue, WANG Ya-jie
(College of Forestry,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100)

Abstract: Shoots of Malus sieversii var. niedzwetzkyana were adopted in early spring, the tissue culture system was
established and optimized using of these plant materials. The influence of different phytohormone combination on
shoots regeneration, propagation and root formation was studied. The results indicated that a combination of 0. 2 mg/
L IBA+1 mg/L TDZ was most suitable for adventitious shoot regeneration from leaf explants(100% regeneration
rate and 9. 57 adventitious shoots per explants) ; the combination of 1 mg/LL IBA+1 mg/L. BAP was optimum for
shoot propagation with the propagation rate of 8. 27 root formation rate(93. 3%) on medium supplemented with 0. 6
mg/L. IBA was the highest. The results of transformation experiments showed that Agrobacterium strains EHA105
was suitable for the genetic transformation and 3 days of pre-culture support strongly the transformation efficiency.

Key words: Malus sieversii ;adventitious shoots;tissue culture; genetic transformation;agrobacterium
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