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The experimental study of corn laser mutation

Cao Yulan
(Jilin lnstitute of Laser)
Guo Hawmo, Xu i ong jun

(Sping Institute of Agriculturat Science)

Abstract; In this paper, the experimental study of corn seed mutation, induced with the radiation of CO; laser
and He-Ne laser, is reported. The experimental result is analyzed in detail.
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Table I R~iation material, process time, dose and sequence of ficld seed

radiation dose

area process laser 7 radiation time (He-Ne; mW, mW/em?)

number material sort (min). (CO1s Ws mW/em®

1 M,17 He-Ne 20 2mwW 0. ImW/cm?
2 Mol7 He .ve 25 2mW 0. ImW/cm?
3 M,l17 He-Ne - 8 2mW 0. ImW/em?
4 Mol7 ) He-Ne ' 15 2mwW 0. ImW/cm?®
5 Mol7 He-Ne 10 2mW 0. ImW/cm?
6 Mo17 He-Ne 30 2mwW 0. ImW/cm?
7 CK Ma17

8 Mol7 CO2 16 ’ 0. 075W 1. 5mW /cm?
9 M,17 €0, 14 0. 076w 1.5mW/cm?
10 Mo17 Co: 12 0.075W 1. bmW /em?
1 Mol7 " - Co, 10 0. 076W 1. 5mW/em?
12 465 _ He-Ne 10 0. 075w 0. 17mW/cm?
13 465 He-Ne 10 0. 075W 0, TmW /em?
14 465 He-Ne 15 0. 076w 0. ImW/cm?
15 465 He-Ne 18 0. 075W 0. ImW/cm?
17 465 He-Ne | 25 0. 076w 0. ImW/cm?
18 465 He-Ne 30 0. 075w 0. lmW/cm?
19 CK 465 ' '

21 465 . COy 10 0. 75W 1. bmW /em?
22 465 CO, 12 0. 75W 1. 5mW/cm?
23 465 CO: 14 0. 75W 1. 5SmW/cm?
24 465 ' coy 16 0.75W 1. 5mW/em?
25 446 He-Ne 6 2mW 0. ImW/cm?
26 446 He-Ne 8 2mW 0. ImW/em?
27 446 "~ HoNe 10 2mwW 0. ImW/cm?
28 446 ' He-Ne 12 2mwW 0. ImW/cm?
20 446 He-Ne 14 '2mw 0. ImW fem?
30 448 He-N¢' 16 2mwW 0. ImW/cm?
31 446 He-Ne 18 2mW 0. ImW/cm?
2 448 He-Ne 20 2mw 0. 1mW/cm?
33 CK: 446 ,

34- 445 co, 16 ©0.05W ImW /em?
35 " 446 CO: 14 0. 05w . ImW/em?
36 448 . CO; ld 0. 05w ImW /em?
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Tagiation uose

area process laser radiation time (o, mW. mW/om?)
number matsrial e o L
s W, mivesem?h

37 446 Cun T T T T e Vo fom?
38 4486 CO: iz LT i 5inW fem?
39 446 CO3 16 0. 975w 1. SmW/em?
40 446 Dy 14 0. 075w 1. 5mW /em?
41 445 {02 0 0. 075w 1. 5mW /em?
41-1 Si bluegrass 2 He-Iuo 18 2mW 0. ImW/cm?
41-2 Si b}ueérass 2 Te-Ne 6 2mwW 0. lmW /em?
4)-3 3{ bluegrass 2 He-Ne 10 ZmW 0. ImW/cm?
41-4 CK Si bluegrass 2

41-5 Si bluegrass 2 He-MNe 4 2mW G. LinW/em?
41-6 Si blucgrass 2 CO; 12 0. 05w ImW /em?
41-7 Si bluegrass 2 CO» 14 0. 05W ImW /cm?
41-8 Si bluegrass 2 CO; i% 0. 05W ImW /em?
41-9 Si bluegrass 2 CO: 10 0. 05w ImW /cm?
41-10 Si bluegrass 2 CO:z 30 0. 075w 1. 5mW /cm?
41-11 Si bluegrass 2 CO; 15 0. 075w . 5mW /em?
41-12 Si bluegrass 2 CO: 20 0. 075W 1. 5mW /em?
41-13 Si bluegrass 2 CO; 10 0. 075W 1. 5-0W /em?
44-1 Si monogony 19 He-Ne 18 2mw 0. lmW /cm?
44-2 Si monogony 19 He-Ne 22 2mwW 0. lmW/em?
44-3 Si monogony 19 He-Ne 26 . 2mw 0. ImW/cm?®
44-4 CK Si monogony 19

41-5 Si monogony 19 CO2 i5 0. 975w 1. 5mW /om?
44-6 $i monogony 19 CO: 10 0. 375w i SinW/em?
44-7 . *3- monogony 19 CO2 20 0. 075w 1. 5mW /cm?
i4-8 %j monogony 19 CO; 30 0. 075w 1. .‘SmW/cm2

Note: In table hybrid process are only first iteration.
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Table 2 Analyse of character variation of laser treating three corns of autocopulation

He-Ne CO2
auto- _ _

copulation character X cv X v

CK  treating S % CK  treating S %

strain altetude (¢cm) 200.5 201.2 15.87 16.0 201.7 197.7 7.00° 7.2

spike place {cm) 62.0 66.2 8.47 12.8 62.0 62.9 6.20 9.9

Myl7 spike extent (cm) 19.7 14.1 9.7 18.0 1.49 8.3

number of line grains 36.6 3.38 0.2 32.2 463 14.4

number of spike lines 10.5 0.93 8.9 10.1 ©0.53 5.1

weight of hundred grains (g) ) 33 1.7 5.2 31.5 0.58 1.8

strain altetude (cm) 167.2 168.7 13.92 20.3 167.2 144.8 18.18 40.6

spike place (cm) 49.3 47.6 5.35 1L.3 49.3 45.6 5.1 11.2

465 spike extent (cm) 146 145 1.53 10.6 155 131 274 20.9

number of li:;e grains 24.2 22.7 3.13 13.8 24.2 23.4 4.76 20.3

number of spike lines 12 1.5 1. 00 8.8 12 1.2 1.00 9.2

weight of hundred grains (g) 32.0 33.3 1.89 5.7 32 23.2 7.52 32.4
strain altetude (cm) 179.0 176.7 9.80 12.8 187.6 179.4 9.7 12.2 -

spike place (¢cm) 46.0 42. 9 5.85 13.6 40.3 42.0 5.65 13.4

446 spike extent (cm) 17.0 15,4 1.8t 11.8 17.0 15.8 1.89 L9
‘number of linc grains 39.0 34.6 4.04 11.7 39.0 35.4 4.36 12.3 .

number of spike lines iz)o0 16.5 1.9 11.5 17.0 16,7 3.30 19.9

weight of hundred grains (g) 21.0 22.9 3.08 13.4 21.0 19.4 2.20 115

spike extent (cm) 16.9 16.6 1.89 11.4 16.9 16.2 2.18 13.4

number of spike lines 1.0 152 1.77 1.6 13.0_ 151 1.68 11.2

Si bluegrass 2 number of line grains 32.0 31.1 3.35 10.8 32.0 30.5 4.3 14.2

weight of hundred grains (g) 3.0 31.2 3.27 10.5 36.0 30.8 2.82 9.2
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Table 3 Variance analyse of strain altetude of laser radaite 465

variation source DF Ss MS F Fo.0s
process space : 4 8128.2 2032. 05 34.96

crror 25 1453. 17 58. 13

gross variation 29 9581. 37

Table 4 Character of dominant differential strain altetude of CO; laser radiate 465 (In List X-100 process)

process radiation time average value differential cheracter of dominant
number (min) (em) 5% 1%
19 CK 67.2 a A
21 10 57.3 b A
22 12 39.3 c B
23 14 41.2 c B
C

24 16 19.3 d

Table 5 Variation analyse of spick extent of CO; laser radiate 465

variation source DF SS . MsS F Fo.0s
process space 3 63.93 21.31 4.90 3.80
crror 13 56.51 4.35

gross variation 16 120. 44

Table 6 Character of dominant differential spick extent of CO; laser radiale 465

process radiation time average value differential character of dominant
number (min) (em) . 5% 1%
19 : © CK 15.5 a A
24 16 14.3 b AB
22 12 11.7 [ AB
21 10 10. 9 c B
- TTRI. AFE7FH FMRARE KWL Co, LRI “465"M, RIETRE L, &4
HEBRHBEER.
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Table 7 Variance analyse of number of line grains of CO; laser radiate 465

variation source DF sS MS" F Fow
Pprocess space ‘ 3 27.21 9.07 >1
crror . 13 334.67 25.74
gross variation - 16 361. 88
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Table 8 Average crop of each process small area of two sorts lasers radiate Si bluegrass 2 and Si monogony 19 M,

process laser radiation fime crop of three iterations small arca
number . sort (min) (kg)
41-1 He-Ne 18 1. 465
41-2 He-Ne 6 1. 565
41-3 , He-Ne 10 1. 535
41-4 CK 1.835
41-5 He-Ne 14 1. 435
41-6 CO. 12 1. 515
41-7 CO: 14 1. 665
41-8 CO: 16 . 1. 500
41-9 CO: 10 1.615
- 41-10 CO: 30 1. 435
41-11 CO:z 15 1. 600
41-12 CO; 20 1. 636
41-13 CO: 10 1. 435
44-8 CO: 30 2.235
44-7 - COs 20 2.9
44-6 CO: 10 2. 45
44-5 CO: 15 1. 95
44-4 CK 2. 385
44-3 He-Ne 26 2. 235
44-2 He-Ne 22 2.235
44-1 He-Ne 18 2. 285
Table 9 Variance analyse of small area crop of He-Ne lsser and CO; laser radiate Si bluegrass 2M;
variation scurce * DF sS MS F Fo.m
process space ) 12 1.73 0.14 >1 2.18
blocking space ) 2 0.37 0.19 1.27 3.40
#  crror 24 3.62 0.16
gross variation : 38 5.62
Table 10 Variance analyse of small area crop of He-Ne laser and CO; laser radiate Si monogony 19M;
variation source - DF ss MS F | Y
process space 7 1.797 0.27671 1.4 2.77
g bocking space . 2 0.185 0. 093 >1 3.74
crror . 14 2. 667 0.191
gross variation 23 5. 62
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