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encapsulation- vitrification

I} preculture (1,000 )
MS 0.3 Msucrose ( sucrose 10269 )  pH

0.7 petricishes 9

2 3% Na-alginate (1,000 )

VS (inorganic salt)
CaCl2  Calcium-free Vs basal medium 3% (W) Na-alginate
04 M sucrose ( Na-alginate sucrose 136.92
Ca- Free MS basal medium Na-alginate Na-

alginate ) pH57

3 0.1 MCaCI2(1,000 )

VS (inorganic salt) NS
basal medium 01 MCaCb 0.4 Msucrose ( sucrose 136.92 )

PH5.7
4 osmoprotective solution (2 Mlycerol-t- 0.4 Msucrose) (1,000 )

VB (inorganic salt) M6
basal medium 2 Mlycerol (150.60 ) 0.4 Msucrose (
sucrose 13692 )  pH57

b plant vitrification solution (1,000 ) {PVS2(30% (wiv) glycerol 115%

(wh) dimethyl sulfoxide (DMSO), 15% (wiv) ethylene glycol 0.4 Msucrose (
sucrose 13692 ) MS basal medium}
6. regrowth
MS pH5.7 petridishes 9



cryoprotectants

nh4no3
kno3
MgS047H2)
khdvod
CaCl22HD
HBOs

K
Na2Vlo042H2)
CoCl26HY)
MnS04HA)
ZnS04THD)
CuS045HD
NaZEDTA
FeS047HD
Myo-inositol
Nicotinic acid
Pyridoxine HCl
Thiamine HJ
Glycine
Sucrose

MS (1962)

1,650
1,900
370
170
440
6.2
0.83
0.2
0.025
156
8.6
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3713
21.8
100
05
05
05
0.002
30,000

MS (1962)
3/4MS 1/2MS
« 1 )
3/4MS 1/2MS MS basal

medium

1,237.5 625 1,650
675 950 1,900
2115 185 310

1215 85 170
330 220 440
465 31 6.2

0.622 041 0.83
0.187 0.125 0.2
00187 00125 0.025
11.70 18 156
6.45 43 8.6
00187 00125 0.025
21971 186 313
2085 139 21.8
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05 05
05 05
05 05
0.002 0.002
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Ca-free MS basal

medium

1,650
1,900
370
170
6.2
0.83
0.25
0.025
156
8.6
0.025

37.3
2138
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SOV df SS

Treatment 3 h.46
Bror 89 69.46
Total 92 74.92

3/4NS

oV df SS

Treatment 3 0.03
Bror 89 18.03
Totdl 92 18.06

3/AMS

182
0.78

0.05

001
0.20

Fratio
2.33*

Fratio
0.06 15

Sig,
0.05

Sig,
0.98

102
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314N 4
SOV f SS VS Fratio Sig.
Treatment 3 053 0.17 0.11 0.95

Error 89 136.59 153
Total 92 1371.12

3/4NS 4
SOV of S VS F-ratio Sig,
Treatment 3 071 0.23 124 0.29

Error 89 17.02 0.19
Total 92 17.73



regeneration medium

VB

oV

Treatment
Bror
Total

regeneration medium

3/AMS

v

Treatment
Bror
Total

5

6

df

2
30
32

2
36
3

SS

14.97
6.94
2151

§S

3.89
15,84
19.73

2

2

VB

148
021

0.05

19
0.44
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Fratio
34.30*

Fratio
4.42%

104

Sig,
0.02

Sig,
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1 I
regeneration medium 2
12VS
SOV of SS V6 Fratio Sig,
Treatment 2 422 211 5.46* 0.2

Bmor 3 12.75 0.3
Total 3 16.97

* 0.05
8
regeneration medium 2 VS
v of $S V6 Fratio Sig,
Treatment 2 042 021 12.69* 002

Bmor 30 0.50 001
Total 3 0.92

* 0.05
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regeneration medium
SOV df
Treatment 2
Bor 36
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regeneration medium
oV df
Treatment 2
Bor 33
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SS VB
0.06 0.002
350 0.09
3.56
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SS VS
0.09 0.04
0.35 001
044
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Fratio

1269 18

Fratio
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Sig.
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Sig.
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regeneration meclium
oV df
Treatment 2
Ermor 3
Total 32

*

12
regeneration medium
oV df
Treatment 2
Ermor 3

Total 3

ns

2
SS VS
297 148
14.36 047
17.33
0.05

2

SS VS
0.24 0.12
1746 0.48
17.70

Fratio
3.10*

Fratio
02518
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0.77
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oV df

Treatment 2
Bror 33
Total 3
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regeneration medium

VB
v df
Treatment 2
Bror 30
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2

SS VB
142 371
54T 0.16
12.89

0.05
2

SS VB

0.28 0.14

6.18 0.20

6.46

Fratio
22.35*

Fratio
0.69 rs
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0.02
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regeneration meclium
JANG

oV o
Treatment 2
Emor 3
Total 3
16
regeneration medium
JANMS
oV o
Treatment 2
Ermor 33

Total 3

2

SS V6 Fratio

0.05 0.02 0.06
1492 041
1497

2
SS VS Fratio
0.14 0.07 0.46 s
512 0.15

5.6

Sig,
0.94
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0.63
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SOV df
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regeneration medium

oV df
Treatment 2
Emor 36
Total 38

SS VS
0.00 0.00
0.00 0.00
0.00
2

SS VS
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Fratio
0.00 rs

Fratio
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Total 174

SS VB Fratio
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3AMS sucrose 20

SS VB Fratio
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SOV
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Error
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SOV
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Error
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sucrose 20
MS F-ratio
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MS F-ratio
0.38
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Sig.

0.03
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34ME sucrose 20 T

SOV df SS MS F-ratio Sig.
Treatment 6 0.06 0.01 0.07 ns 0.99
Error 168 27.44 0.16
Total 174 27.50
ns
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regeneration medium 2
3/4MS sucrose 30 =3
sov df SS MS F-ratio Sig.
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Total 41 26.38

* 0.05
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3/4MS sucrose 30
SOV df
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SS MS
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2

mannitol 20

SS MS
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Error 30
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0.52
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17
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F-ratio Sig.
ns
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3
regeneration medium 2 JAMS
sucrose 20

SOV df SS MS F-ratio Sig.
Treatment 2 0.07 0.3 0.86 ns 0.43
Error 30 1.30 0.4
Total 32 1.37
ns
34
regeneration medium 2 3/4MS
sucrose 20 mannitol 10
sov df SS MS F-ratio Sig.
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SS

8.26

1.34
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SS

0.05

1.22

MS F-ratio
413 101.81*
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MS F-ratio
0.05 0.04 ns
1.22
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SOV df
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Error 36
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0.46
14.76

15.22

mannitol 20
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40.35
9.23
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MS

0.23

0.41

MS

20.17

0.25
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F-ratio Sig.
0.56 ns 057
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SOV df SS MS F-ratio Sig.
Treatment 2 0.06 0.03 0.05 ns 0.95
Error 30 18.18 0.60
Total 32 18.24
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regeneration medium 2 3/4M S
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SOV df Ss MS F-ratio Sig.
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Error 36 12.21 0.33
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3/4MS sucrose 30
SOV df
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Error 39
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SS

1.46
12.2

13.66
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SS
0.04
8.07

8.11

MS F-ratio
0.73 2.16*
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MS F-ratio
0.02 0.11
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2

JINS

Sig.

0.03
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IS sucrose 30

SOV df
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Error 32
Total 38
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regeneration medium

3/4MS sucrose 30
SOV df
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Error 36

Total 38

mamitol 10

SS MS F-ratio
0.00 0.00 0.00ns
0.00 0.00
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2

mannitol 20

Ss MS F-ratio
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0.00 0.00
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Sig.
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YA sucrose 20

SOV df
Treatment 2
Error 30
Total 32
ns
46

regeneration medium

3/4MS sucrose 20
SOV df
Treatment 2
Error 36
Total 38

ns 1l 1 aa
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2

SS MS F-ratio
4.96 0.16
4.96

2

mannitol 10

SS MS F-ratio
0.00 0.00 0.00"5
0.00 0.00
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Sig.
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sucrose 20
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sucrose 30

2

mamitol 20
SS MS F-ratio
0.00 0.00 0.00ns
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SS MS F-ratio
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6.90 0.23
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Sig.

0.02



126

49
regeneration medium 2 JAMS
sucrose 30 mamnitol 10

SOV df SS MS F-ratio Sig.
Treatment 2 0.00 0.00 0.00ns 0.00
Error 36 0.00 0.00
Total 38 0.00
ns
50
regeneration medium 2 3/4MS
sucrose 30 mannitol 20
SOV df ss MS F-ratio Sig.
Treatment 2 0.00 0.00 0.00ns 0.00
Error 36 0.00 0.00

Total 38 0.00



v

5
regeneration medium 2 JAMS
sucrose 20

SOV df SS MS F-ratio Sig.
Treatment 2 0.00 0.00 0.00ns 0.00
Error 30 0.00 0.00
Total 32 0.00
52
regeneration medium 2 3/4AMS
sucrose 20 mannitol 10
sov df SS MS F-ratio Sig.
Treatment 2 0.00 0.00 0.00ns 0.00
Error 36 0.00 0.00

Total 38 0.00



53
regeneration medium
sucrose 20

SOV

Treatment
Error

Total

54

paclobutrazol 10

SOV df
Treatment 7

Error 193

Total 200

mennitol 20
SS
0.00
0.00
0.00
3/4MS
8
SS MS
29.87 4.26
42 .91 0.22
72.78

0.05

128

JINS

MS F-ratio Sig.
0.00 0.00 0.00
0.00
sucrose 20

F-ratio Sig.

19.19% 0.02



55
3/4MS
8
SOV df SS
Treatment 7 0.04
Error 193 2.21
Total 200 2.25
56
3/4MS
8
SOV df ss
Treatment 7 31.71
Error 193 33.74
Total 200 65.45

sucrose 20

MS

0.01

0.01

sucrose 20

MS

4.53

0.17

0.05

129

paclobutrazol 10

F-ratio Sig.

0.60 ns 0.75

paclobutrazol 10

F-ratio Sig.

25.91% 0.02



57
10
SOV df
Treatment 7
Error 193
Total 200
ns
58
SOV df
Treatment 7
Error 193
Total 200
*

SS

0.00
0.00

0.00

3/4MS

SS

4.30
2.92

7.22

3/4MS sucrose 20
MS F-ratio
0.00 0.00ns
0.00

sucrose 20

MS F-ratio
0.53 41.11*
0.01

0.05

130

paclobutrazol

Sig.

0.00

paclobutrazol 10

Sig.

0.02



13

59
regeneration medium 2
JANMS  sucrose 20 paclobutrazol 0

SOV df SS MS F-ratio Sig.
Treatment 2 14.00 7.00 52.83* 0.02
Error 36 4.76 0.13
Total 38 18.76
* 0.05
60
regeneration medium 2
3/4MS sucrose 20 paclobutrazol 10
SOV df SS MS F-ratio Sig.
Treatment 2 12.46 6.23 27.16* 0.02
Error 39 8.94 0.22
Total 41 21.40

* 0.05



6l
regeneration medium
JANE - sucrose 20

SOV df
Treatment 2
Error 33
Total 35
*
62

regeneration medium

sucrose 20

SOV df
Treatment 2
Error 36
Total 38

paclobutrazol 20

SS MS F-ratio
3.50 1.75 11.00*
5.25 0.15
8.75

0.05
2

paclobutrazol O

SS MS F-ratio
0.01 0.01 0.09ns
2.36 0.06

2.37

Sig.

0.01

Sig.

0.90

12

3/AMS



63

regeneration medium
sucrose 20
SOV df
Treatment 2
Error 39
Total 41
64

regeneration medium

sucrose 20

SOV df
Treatment 2
Error 33
Total 35

2
paclobutrazol 10

SS MS F-ratio
0.01 0.01 0.44ns
0.18 0.01
0.19

2

paclobutrazol 20

SS MS F-ratio
0.01 0.01 0.99ns
0.08 0.06

0.09

133

IS

Sig.

0.64

3/4MS

Sig.

1.00



65

regeneration medium 2
sucrose 20 paclobutrazol 0
SOV df SS MS F-ratio
Treatment 2 0.01 0.01 0.01ns
Error 36 9.23 0.25
Total 38 9.24
66
regeneration medium 2
sucrose 20 paclobutrazol 10
sov df SS MS F-ratio
Treatment 2 0.30 0.15 3.28*
Error 39 1.83 0.04
Total 41 2.13

* 0.05

134

JINS

Sig.

1.00

3/AMS

Sig.

0.04



67

regeneration medium
sucrose 20
SOV df
Treatment 2
Error 33
Total 35
68
regeneration medium
3/4MS sucrose 20
SOV df
Treatment 2
Error 36

Total 38

paclobutrazol 20

SS

8.00
0.01

8.01

§S
0.00
6.92

6.92

MS F-ratio
4.00 0.001ns
0.01

paclobutrazol 0

MS F-ratio
0.01 0.001ns
0.19

Sig.

0.90

Sig.

1.00

135

3B



69
regeneration medium
JANE  sucrose 20

SOV df
Treatment 2
Error 39
Total 41

10

regeneration medium

3/4MS sucrose 20
SOV df
Treatment 2
Error 33
Total 35

SS

0.00
0.00

0.00

§S

0.00
0.00

0.00

136

paclobutrazol 10

MS F-ratio Sig.
n

0.00 0.00 5 0.00

0.00

paclobutrazol 20

MS F-ratio Sig.
0.00 0.00ns 0.00
0.00



1l

regeneration mealium
sucrose 20
SOV df
Treatment 2
Error 36
Total 38

12

regeneration medium

sucrose 20
SOV df
Treatment 2
Error 39
Total 41

SS

0.00

0.00

0.00

SS

25.00

32.64

57.64

paclobutrazol 0

MS

0.00

0.00

paclobutrazol 10

MS

12.50

0.83

0.05

F-ratio Sig.
0.00ns 0.00
F-ratio Sig.
14.93* 0.01

137

JINS

3/4MS



13

regeneration medium

sucrose 20
SOV df
Treatment 2
Error 33
Total 35

ns

2
paclobutrazol 20
SS MS F-ratio
0.00 0.00 0.00ns
0.00 0.00

0.00

Sig.

0.00

138

3/4AMS



11 ' 2522

2544

2546
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