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Fig.1 Potato tissue culture laser cutting
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A OEYIE B I Single incision after laser; B #0068 #1x304) 0
Double incision after laser; C:HLM BT YJ 8] O Single incision after
mechanical shear; D: HLHE 8T ] %] 1 Double incision after mechani-

cal shear.
B2 2#ARVINAXMEEHEEEER
Fig.2 Tissue culture seedling stem segment after cutting
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Fig.3 Schematic diagram of tissue culture

seedling’s internodes
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The growing influence of laser cutting and mechanical shearing on tissue culture potato seedlings single cut stem segment

WL 85 Y] Mechanical shearing WOEYI# Laser cutting t { Student’s ¢ test
FETE# /Y% Survival rate 90 99 /

Table 1

8 ¥r Growth indicators

B /mm Plant height 61.56-+18.30 73.594+22.78 —3.57"*
A [E % Internode number 8.07+2.67 8.62+2.94 —1.18
L 55— First 5.7644.15 8.74+5.13 —3.92%*
-
. 'ink{gl/mmh 5 = Second 5.1043.89 5.2943.19 —0.32
ntern ngt
ernode feng % =4 Third 4.68+3.90 4.85+2.93 —0.31
ZEHL/mm Stem diameter 0.8540.15 0.93+0.20 —2.92* "
MK /mm Root length 52.65-+22.39 40.58420.82 3.41% "
£ M AE il /g Fresh weight without root 0.12+0.07 0.18+0.11 —3.75" "

VE R P BE R E AR HEM 2 5+ R 0.05 KPR E; % £ 0.01 K83, TR, Note:The data are displayed as mean= stand-
ard deviation; * means significance at the level of 0.05; * * means significance at the level of 0.01.The same as below.
F2 HMWETRMBANENEREAEHENOZEEKNF N

Table 2 The growing influence of laser cutting and mechanical shearing on tissue culture potato seedlings double cut stem segment

$8¥5r Growth indicators

HLAE BT ¥ Mechanical shearing

WOEYI#E Laser cutting t {8 Student’s ¢ test

FETE# /Y% Survival rate 97

¥R /mm Plant height 49.72+19.32
A A% Internode number 3.53+1.22
. % First 11.5146.44
il
' '1' Jkirﬁl/mnzh # =4 Second 11.5345.59
nternode len SO
crnode feng % =9 Third 10.44+4.84
ZXM /mm Stem diameter 0.61+0.16
K /mm Root length 31.804+15.51
M i i /g Fresh weight without root 0.0940.05

98 /
45.44+15.32 1.62
4.07+1.77 —2.33"
7.90+4.15 4.41% %
10.18+4.62 1.71*
9.51+5.39 1.10
0.7140.16 —3.91""
34.76+16.40 —1.23
0.1140.07 —2.65% "
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Effect of laser cutting on growth indexes of potato tissue
cultured seedlings after transplanting

XU Tao',DUAN Hongbing'*,CAI Xingkui', YANG Rui', YAO Feihu',YAN Fuyong'

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.Key Laboratory of Potato Biology and Biotechnology .Ministry of Agriculture and Rural Affairs,
Wuhan 430070,China

Abstract At present,the method of cutting potato tissue culture seedling is still using scissors to
cut. This method has low efficiency of production and is easy to cause virus infection, which makes it dif-
ficult to control the quality of transplanting seedling. To solve the problems mentioned above, using laser
to cut potato tissue culture seedlings without contact was proposed. The growth of potato tissue culture
seedlings after laser cutting and mechanical shearing was compared. The experimental group used CO,
laser to cut potato tissue culture seedlings under the conditions of vertical irradiation.defocus of 12 mm
and light output power of 10 W, while the control group used mechanical shearing. Results showed that
potato tissue culture seedlings cut with laser did not affect its biological activity. After 21 days of cul-
ture,the survival rate, plant height, number of internodes,internode length, stem diameter, root length
and fresh weight of root removal of laser cutting were better than those of mechanical shearing for both
single-incision and double-incision stems. It is indicated that the non-contact cutting of potato tissue cul-
ture seedlings by laser cutting instead of traditional mechanical shearing greatly simplifies the transplan-
tation of tissue culture seedlings, effectively avoids cross-infection of the tissue culture seedlings, and
promotes the stem survival of transplanted tissue culture seedlings.

Keywords potato; tissue culture seedling; laser cutting; mechanized transplantation; mechanical

shearing; non-contact cutting
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