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Table 1 The damage effects and germination rate of M, generation of Longmu 803 alfafla irradiated

by the mixed high-energy particle field and * Co y-rays

i Seedling height

# K Root length

sk 7 /Gy RIFH/ %
Treatment Dose Germination rate PRI/ cm AL/ o P/ cm AL/
Mean Mutation percentage Mean Mutation percentage
xf i CK — 100 a 2.770 a - 2.360 a -
1= BT 109 72 d 2.638 a 4.76 2.388 a 1.19
CR 145 70 e 2.788 a 0. 64 2.368 a 0. 34
195 88 b 2.650 a 4.33 2.290 a 2.97
284 81 ¢ 2.633 a 4.94 2.356 a 0.17
560 70 e 2.663 a 3.86 2.338 a 0.93
Y Sk 109 63 g 2.629 a 5.09 2.443 a 3.52
Yy-rays 145 71 de 2.613 a 5. 66 2.400 a 1. 69
195 56 h 2.633 a 4.94 2.333 a 1. 14
284 55 h 2.786 a 0.57 2.286 a 3.14
560 68 f 2.763 a 0. 25 2.225 a 5.72
W ANFNG FR R R 0.05 K F2FBE. FTH.
Note: The different lowercase letters mean significant difference at 0. 05 lever. The same below.
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Table 2 Main agronomic traits of M, generation of Longmu 803 alfafla treated by
the mixed high-energy particle field and *Co y-rays

4k 3 it/ Gy B/ cm i /g N/ % L4/ % HLIR T/ %6
Treatment Dose Plant height Plant weight Crude protein Crude fiber Crude fat
X CK 0 53.50 a 197.50 a 21.13 a 14.76 a 2.33 a

T BERLF 109 51.54 a 245.77 a 18.91 a 15.28 a 2.53 a
CR 145 45,44 a 188.89 a 18.81 a 16.11 a 2.59 a
195 50. 06 a 215.00 a 19.14 a 15.15 a 2.76 a
284 53.27 a 241.37 a 19.38 a 13.29 a 3.19 a
560 52.30 a 206.50 a 20.09 a 14.25 a 3.59 a
v ek 109 56.80 a 259.00 a 19.83 a 14.62 a 2.78 a
Y-rays 145 47.57 a 171.48 a 20.31 a 13.34 a 2.88 a
195 46. 33 a 172.29 a 19.96 a 13.84 a 3.0l a
284 46.53 a 162.11 a 20.62 a 11.37 a 2.85a
560 42.42 a 142.42 a 20.73 a 12.89 a 2.49 a
2.3 BHRESHNFHMyHELEEEERE M, S AR 0 22 5 b 3R] S Y v IO T AT 2 R A
AR Kbk, BK L RelE &R 5 T ifs Kk 1) 58 A8 M 3

BAERS 2 AT 4 5 MR B Em T - b R aE kL 1T 284 Gy Fr i LAY
Ja s H MBI T 2R A, R 3 W LUE A A S LR S ORER T B R
x3 BHREBEHNFHMN Coy HELBEREE LB REHFELR
Table 3 Mutation frequencies of visible phenotypes in M, generation of Longmu 803 alfafla
treated by the mixed high-energy particle field and * Co y-rays

il PR/ %% PR/ Y% HMEH/Y% ML 4/ % HLIE i / % "
/Gy . . . . . . . 3/ %
Ak PR Plant height Plant weight Crude protein Crude fiber Crude fat
Dose ) L . . N . Total
Treatment % & i & 1% [ ik & ik =2
i ) ) ) frequency
Dwarf Tall Low High Low High Low High Low High
1= BT 109 6.25 6.06 7.69 2.78 0.18 0.14 0.22 0.19 — — 23.51
CR 145 7.14 6. 89 3.45 3.22 0.22 0.17 0.12 0. 20 0.03 — 21. 44
195 1. 31 5.26 7.32 2.57 0.03 0.13 0.17 0.07 0.02 — 16. 88
284 3.78 11.76 3.59 10.52 0.08 0.76 0. 25 0.05 — 0. 06 30. 85
560 9.53 5.88 8.13 4.45 0.26 0.19 0.21 0.17 — 0.08 28.90
EEE S 109 2.78 5.41 8.82 2.94 0.07 0.17 0.14 0.12 — 0.02 20. 47
Y-rays 145 7.89 2.63 7.89 2.56 0.19 0.06 0. 04 0.21 0.02 0.01 21.50
195 4.54 4.54 8.69 2.17 0.11 0.06 0.08 0. 04 — 0.02 20. 25
284 5.26 5.71 2.78 5.71 0.16 0.13 0.18 0.13 0.03 — 17. 31
560 7.41 3.57 6. 89 3.57 0.18 0.08 0.10 0.16 0.06 — 22.02
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Research on the Teaching Methods Reform of

Agro-environmental Protection

YU Li-hong, WANG Meng-xue
(Heilongjiang Bayi Agricultural University,Daqing, Heilongjiang 163319)

Abstract: To adapt to requirement of innovative personnel training in new era, the reform of the teaching meth-

ods of the course of Agro-environmental Protection was researched preliminarily. The teaching reform was con-

ducted by discussing on the contents of this course, teaching methods and teaching means. Questionnaires had

been given to the students to collect their response to the reform. The practice proved that it improved the

teaching efficiency and quality, increased students’

interests in learning the course, and finally the teaching

methods would be referential to the teaching of other courses in environment science.
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Phenotype Data Analysis of Alfalfa M, ,M; Treated by
Mixed High Energy Particle Field and *°Co y-rays Irradiation

SHANG Chen,ZHANG Yue-xue, LIU Jie-lin,ZHANG Hai-ling, LI Ji-kai, LIU Hui-ying,ZHANG Qiang
(Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086)

Abstract: In order to validate effect and value of mixed high energy particle field as mutagenesis source on alfal-

fa varieties improvement, Longmu 803 alfalfa dry seeds were used as material, 1000 seed divided into two equal

parts,one was irradiated by mixed five doses high-energy particle field(CR) ,i. e. ,109,145.195,284 and 560

Gy;the other was irradiated with the same five dosages ®°Co y-rays. The data of M, and M, were collected and

analyzed. The results showed that mutation frequency by high-energy particle was higher than by *Co y-rays,

and the effect of CR 284 Gy was the best.

Key words: alfalfa;mixed high energy particle field;* Co y-rays;mutagenic effects
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