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Vessels and devices of sugar-free micropropagation
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Fig.2 Effects of different culture methods on potato seedlings growth
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Effects of different culture methods on potato seedlings growth

LD
Index

MS TG Hk
MS sugar-free

MS T
1IC

A BB 55 %] B (CKD

MS with sucrose

Pk /mm Plant length

A58 %% Internode number 4.36+1.37aA
M 1 45 T
N % 175 First 7.85+4.06bA
7 A& B /mm
Imemodjlength 4 2 4§ Second 9.86+6.84bB
#5394 Third 14.5+7.13ab

0.89+0.16aA
0.154+0.07aA

ZXHl/mm Stem diameter

fif 5 & /g Fresh weight

66.034+14.04aA

62.41+ 13.03aA
3.8611.36abAB
10.93=+ 7.52aA
14.254 7.63aA

42.48+11.56bB
3.2941.09bB
8.8445.18abA
13.78£6.41aA

16.17+ 7.65a 12.8546.66b
0.8240.16bAB 0.7440.15¢B
0.15+ 0.07aA 0.0640.04bB

R KNG FE R RIR T 2200 a5 B R KUNG FRE4r 313878 0.01 1 0.05 /KF. Note: Different capital and small

letters respectively indicate significance at 0.01 and 0.05 level in table.
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Table 2 Effects of different supports on potato seedlings growth
LD g g ¢l P {H
Index Agar Vermiculite t value P value
¥R /mm Plant length 57.384-14.98 91.964+22.70 —12.72** <20.000 1
45 8] $% Internode number 4.41+1.46 4.58+1.51 —0.81 0.420 2
e %17 First 14.57+9.66 20.764-14.69 —3.52"" 0.000 6
5 A FE /) kfﬁ %1 irs 5 i 5
Int de leneth % 2 79 Second 14.74+£7.44 26.88411.65 —8.76 " " <20.000 1
(o] .
pernode feng %5 345 Third 10.7947.88 22.03+17.67 —5.81° <0.000 1
ZEM/mm Stem diameter 0.9140.29 0.844-0.18 1.98~ 0.049 5
# [T i /g Fresh weight 0.0940.04 0.1340.06 —4.69"* <<0.000 1

% RARTE 0.05 KFE ERE; » » LRTE 0.01 KFE ERE, FlH. Note: * represents significant difference at a =0.05 level;

% % represents significant difference at a=0.01 level. The same as below.
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Fig.3 Effects of different supports on potato seedlings growth at sugar free condition
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Fig.4 Comparison diagram of different inoculation nodes on potato seedlings growth
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Table 3 Effects on potato seedlings growth of different inoculation nodes

ER 2D BT B BB t B P1H
Index Double node Single node t value P value
¥ /mm Plant length 107.5+26.11 91.96+22.70 4,497 <20.000 1
A [E] %X Internode number 5.13+1.48 4.58+1.51 2.60" 0.010 1
g 1 e T - . 0 -
NN 55 1 79 First 22.55413.41 20.76+14.69 0.90 0.371 3
47 B4 B/ mm
Internode length % 2 1% Second 22.77£9.17 26.88£11.65 —2.77"" 0.006 2
%5 3 9% Third 22.92+11.96 22.03+17.67 0.42 0.676 3
ZEMl/mm Stem diameter 1.00£0.24 0.84+0.18 5.28 " <20.000 1
fiif Jfifik /g Fresh weight 0.19+0.15 0.13+0.06 3.69% " 0.000 3
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Table 4 Effect on the mini-tuber number of different treatments seedlings #I/m?
b3 HAZ HEI HAZ -
Treatment Repeat [ Repeat [[ Repeat [l Mean
A B 3234 BCCK) MS with sucrose 631.37 688.89 643.14 654.47a
MS ToHli; 3% MS sugar-free 678.43 699.35 670.59 682.79a
MS AL 11C 694.12 630.07 620.92 648.37a
A B I FRCK) MS JopER: 3% MSTEHL
MS with sucrose MS sugar-free 11C
5 ARBRFAANEREMERBREERRRLZEZR(20 dpi)
Fig.5 Comparison of potato seedlings growth status at 20 days
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Fig.6 The distribution of classified mini-tuber

number in different treatment seedlings
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Application of sugar-free micropropagation on

potato seedlings rapid propagation

FENG Jie! CAO Linlin® WANG Yue* WANG Liming’
MIAOQO Jiagi® DU Juan' LIU Jun' CAI Xingkui®

1.College of Life Science and Technology , Huazhong Agricultural University/
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Plant Biology , Huazhong Agricultural University ,Wuhan 430070,China

Abstract A new technology called sugar-free tissue culture technology was used to increase the
quality of potato test-tube seedlings and optimize the production,and to improve the technical system of
virus-free seed potato breeding. The virus-free test-tube seedlings of early-maturing potato cultivar
“Huashu 1”7 and the traditional MS medium with 4% sucrose was used as the test and control (CK) to
compare two different culture methods. The effects of different media,supports and inoculation methods
on the growth and development of potato plants in sugar-free tissue culture were studied. The results
showed that the test-tube seedlings under sugar-free tissue culture grew faster and were more robust,
and had more advantages in the production of virus-free potato seedlings compared with the traditional
tissue culture. Under sugar-free tissue culture conditions, further removal of organic components from
MS medium,only containing inorganic components,had no significant impact on the growth of virus-free
seedlings,but more effective in reducing pollution. The results of using vermiculite as support instead of
agar showed that the virus-free seedlings supported by vermiculite grew faster,had longer internodes and
showed signs of “elongation”. The results under the condition of vermiculite as support culture showed
that the seedling growth of double-segment cutting was significantly better than that of single-segment
cutting. The survival rate of double-segment cutting was higher,and the segment was larger and easy to
operate. The test-tube seedlings under sugar-free tissue culture were further cutting into the net room to
produce mini-tubers,of which the number and size had no significant changes compared with that from
test-tube seedlings under the traditional sugar culture. The new sugar-free tissue culture technology
shortens the cultivation period of potato seedlings, reduces the production cost, simplifies the cutting
propagation procedure of minituber production. It will lay a foundation for the realization of mechanized
cutting of potato seedlings.

Keywords sugar-free micropropagation; potato seedlings; test-tube seedlings; cutting; rapid prop-

agation; minituber production
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