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Studies on Improving the Cell Division Frequency of Potato

Protoplasts
LITao DA IChaoXi
(A grobiotechnology Institute, Gansu A gricultural U niversity, L anzhou, 730070)

Abstract The low cell division frequency of the protoplasts is one of themain problans in
potato protoplast manipulation The present studies amed at lving the problan. The
results show ed that the protoplasts had good vigor, high cell division frequency and low cell
selffusion frequency asw ell as less cell dan age frequency w hen sucrosew as used asosomotic
regulator during the isolation of protoplasts U sing nurse cuiture systam, the cell division
frequency of protoplasts could be increased but no significant effects could be found from
different potato gecies and different blood relationship to the culture results U sing single
protoplast culture systan, good results were al® obtained when the 1 2% potato tuber
extraction lutionw as supplied into themedium. The purity of the enzymes used to ilate
protoplasts was al one of the mportant factors which affect the yield and the vigor of
protoplasts
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(Solanum tuberosum L. )
bulbocastanum (2n= 2x= 24)

84237 (2n= 2x= 24),
Russet Burbank (2n= 2x= 48)

1 2
30d
12
; 15 25d
60mm x 15 mm , 10mL ( 1
( : )
1
Table 1 Canposition of enzyme solution
Components Concentration ' i
(Cellulase R210) 1 2% 10min
(M acerozym R210) Q 3% mmXx 15 mm
(PV P10000) 2 0% ,
2- N- M ES) 3 Ommol L
(cH) Q 01%
(0 somotics) ¥ Q 30mol L 2h
pH 56 ,
2 1) 13 2h
+23 13

Note 1) They are sucrosemannitol and 1 3

glucose + 2 3mannitol, respectively.

14
141

1x 10*
23+ 2

mL,

[2]

1I5mmXx 10 mm

RA

[3]

Solanum
15 25d
25+ 2 2000Ix
1 Og,
Q 2Lm
15mL ,
Q 0M Pa
60
,  Parafilm ( )
, 25 30 40r min
6 8h,
20r min,
RA [4] ,
, Parafilm ,

’
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142 60 mmx 15mm
CI(M S+ 2 0mg L NAA), 84237,
Russet Burbank 30d
4mm , 3
1x 10° mL :
Parafilm , 23+ 2
Q 2mL )
mol L)
15
(8x 12 ) T5%
2 3 30nin
mL , RA
) 50 ’
, 2
2
21
5. 6] ,
) 2

Solanum bulbocastanum

2h,

mL
1 2%
Q 5mL

[6 8]

(

Q 025

23+ 2

[13]

, Table?2 Efffects of different osomotics on protoplast division frequency

2

Types of osomotics Cell division frequency of protoplasts (%)A verage (%)

+
M annitol+ Glucose

M annitol 14 4

Sucrose 27. 0

23 2a
17. 7ab

11 4b

0 1)

2)

s Note 1) All the protoplasts cane from the dihaploid strain 84237 and

cultured in thin layer solution media

2) The numbers of average followed by sane letter mean that no

significant difference at 5% level by Duncan’ smultiple range test
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6h,
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2, 10 (10x 25)
22
(
( )
: ( )
[3]
10 (10x 25)
, 2 3
23
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Table 3 Effects of feeder layer calli with different

origin on protoplast division frequency

1) 2)
(s, 10] Callusorigin D ivision frequency of cells (%) A verage (%)
KOOp ’ ' S. tuberosum L.
Dihagploid strain“ 84237" (2x) 29 2 30 4 27. 3 29 Oa
cv. “ Russet Burbank” (4x) 317 315 29 0 30 7a
S. bulbocastanum. (2x) 32 6 29 8 35 8 32 7a
’ ’ 1) 2 2 Note 1) and 2) are the same as table 2
[11, 12]
4
Table4  Effectsof potato tuber extraction solution on cell , Hunt
division frequency in single protc;)plast culture - H elgsonm] Km[lZ] KM
Concentration of extracts (%) Cell division frequency (%) A verage (%)
Qo0 Qo0 Q4 Q1 Q 2e
Q4 8 2 8 4 76 8 1c Q1% Q 2%
Q8 11 0 10 4 10 5 10 6a
12 12 0 11 8 10 8 11 5a
16 92 95 98 9 5b y
20 53 53 69 5 &d Solanum cardigphyllum
1) 2 2 Note 1) and 2) are the sane as table 2
, 1 2%
48h )
) 72h , 2 , 11 5%
( 4
1 2%, )
[5] 3 4
: “ONAZUKA” (Cellulase R210)

(M acerozyme R210) ,
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