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Rapid Propagation of Peris vittata Linn and Characteristics
of Arsenic Accumulation by Tissue Culture Plants
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Abstract [ Objective IThe objective of the present paper is to establish plant tissue culture and rapid propagation techniques using different
explants of Pteris vittata Linn. And the arsenic enrichment of plantlet was analyzed. [Method 1The spore bud and young leaves caulicle
apical buds of plantlet were used as explants and the 1/2 MS + sucrose 20 g/L + phytagel 7. 8 g/L ( pH 5. 8 = 6. 0) were used as the basic
medium the phytohormone and homogenate of plant ratio testing were used to screen the medium formula for callus induction and subculture
of P. vittata. [Result]The young leaves were the best explants followed by spores the caulicle and apical buds were the worst explants.
The best medium formula for the callus induced from explants was 1 /2MS +2 4-D 2 mg/L + PVCLM 60 g/L. The best differentiation medi-
um formula for the seedling induced from callus was 1 /2MS +6-BA 2 mg/L + NAA 0. 2 mg/L + PVCLM 200 g/L. The best adventitious bud
multiplication medium formula was 1/2MS +6-BA 2 mg/L. + NAA 0.2 mg/L + PVCLM 200 g/L. In addition the use of 1/4MS + NAA
0.2 mg/L could get a high rooting rate (98 %) . Therefore using this tissue culture system callus reduction and differentiation rate could
reach to 100 % and 98.3 %. Finally the concentration of arsenic enrichment of plantlet in P. wittata was 3318 g/hm?* when planted in tail—
ing impoundments. [Conclusion JA rapid tissue culture technology system was established for P. wittata. This technology is suitable for mass
production. The plantlet can enrichment more arsenic than wild type.
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1
Table 1 ~ Callus induction of Pteris vittata
(%)
Medium Inoculation number Induction rate ] )
Ireatments Callus induction

1 300 15 30 30 0.3 0 0 1.2 214d 25d
2 380 30 49 45 0 0 0 0
3 360 15 35 30 0.6 0 0 66.6
4 370 15 28 38 0.9 0 0 100
5 380 15 19 35 0.7 0 0 97
6 330 15 20 30 1 0 0 88
7 400 15 25 30 0.4 0 0 93
8 380 15 19 38 0.3 0 0 97.3 :

2

Table 2 The adventitious bud multiplication of Pteris vittata

Medium treatments

Inoculation number

Clump shoot

Differentiation rate

(

%)

Shoot growth

1 100 2 2.0 1~2
2 120 44 36.6
3 103 52 50. 4
4 110 65 59.0
5 101 83 82.1
6 110 100 90.9
7 90 88 97.7 NN
8 61 60 98.3 s N
9 52 23 44.2
10 110 19 17.3
2.4 54d
10 1-D)
2d 1 8

3

Table 3 The seedling induction of Pteris vittata

Medium treatments

Inoculation number

Number of clusters

Multiplication factor

(%)

Growing situation of cluster seedlings

10

100
100
100
100
100
100
100
100
100

75

10
30
45
60
70
70
85
110
45

35

0.1
0.3
0.45
0.6
0.7
0.7
0.85
1.1
0.45
0.46
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4
Table 4 The rooting culture of Preris vittata
(%) (‘em) (‘em) ()
v S S Gonih i
1 98 2.5 0.10 21
2 90 2.05 0.11 22 N
3 60 1.4 0.11 23 N
4 45 0.5 0.16 25
5 98 2.22 0.10 23
6 90 1.74 0.12 25 N
7 90 1.35 0.12 27
8 80 0.36 0.17 29
9 40 0.2 0.18 31
1.1 % 5.8~6.0.
o 2.5
1/2 MS +6-BA 2 mg/L + NAA 0.2 mg/L + 9

PVCLM 200 g/L + 7.8 ¢/L+ 20 g/L pH 2d 1

A: ;B ; G ;D VE: VF ; G ; H:
A: Young leaf preculture; B: Callus induction; C: Cluster buds; D: Adventitious bud multiplication; E: Rooting culture; F: Taproot and fibrous
root culture; G: The seedlings in field; H: Mature plants

1

Fig. 1 Bud induction and plantlet regeneration of Pteris vittata
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