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Effects of Nitrogen Ion Beam Implantation and “Co-y Irradiation on Yield

Traits and Quality of Soybean
JI Liang, WANG Xian,PENG Lin,NIE Shi-hui

(Food Crops Research Institute, Xinjiang Academy of Agricultural Sciences, Urumqi 830091 , China)

Abstract: Selection of materials , mutagenic methods and doses are very important in mutation breeding. The objectives of this
experiment was to discuss the mutation breeding technique of soybean by nitrogen ion beam implantation and ® Co-y ray radia-
tion. The dried seeds of four soybean varieties were treated by nitrogen ion beam implantation including 4 x 10'° ,6 x 10'® and
8 x 10" N* +cm™? and ®Co-vy ray irradiation of 100,150 and 200 Gy. The biological effects of two treatments on yield traits
and quality of M, generation were compared under the same planting conditions. The results indicated that compared with con-
trol,4 x 10" and 6 x 10"°N* -cm ~? increased pods per plant( P <0.05) and yield(P <0.01) of Xindadou 3 significantly;8 x
10'%,6 x 10"°and 100 Gy* Co-vy irradiation decreased seeds number and weight per plant(P <0.05) ,100-seed weight( P <
0.05) and protein content of He99-756 , respectively. 100,150 and 200 Gy* Co-y irradiation increased fat content( P <0. 05) of
He99-756 ;4 x 10" and 8 x 10" N* +cm ™, 100 and 200 Gy* Co-v irradiation decreased seeds weight per plant( P <0.05) of
Xindadou 8,4 x 10" ,6 x 10'* N* -cm ~> and 200 Gy® Co-y irradiation increased yield of Xindadou 8 significantly ; nitrogen ion
beam implantation and ® Co-y irradiation had no effect on the yield ,yield components and quality of Shidadou 2. Thus the objec-

tives of mutation breeding were determined according to sensitivity of materials ,mutagenic methods and doses.
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Table 1 Effects of nitrogen ion beam implantation and “ Co-y ray irradiation on yield and yield components of soybean

Hi VAR H BABRIERL BABRRIEL Ly Sy JE A i
Cultivar Mutation treatment Pods per plant Seeds per plant Seed weight per plant/g  100-seed weight/g Yield/kg+hm 2
HRE 35 L, 60.27 £19.92 aA 143.00 +£21.50 aA 19.34 £6.73 aA 18.93 £0.59 aA  3846.75 +1086.90 bB
Xindadou 3 Lg 40.00 £9.49 abA 144.53 +£50.37 aA 17.15 £5.20 abA 19.23 £0.82 aA  5788.05 +£170.40 aA
Lg 30.17 £16.75 bA 72.95 +£36.64 aA 9.16 £2.79 bA 17.31 £3.10 aA  3832.65 +683.70 bB
Figo 38.33 £15.60 abA  104.07 £52.09 aA 16.58 +£8.48 abA 17.02 £1.94 aA  3959.25 +706.05 bB
Fiso 30.20 £4.45 bA 83.73 £10.21 aA 13.97 +5.83 abA 17.44 +1.18 aA  2891.55 +698.85 bB
Fao 37.20 £14.11 abA  107.2 £52.96 aA 14.10 £5.20 abA 16.52 +1.14 aA  3210.45 +342.30 bB
CK 30.93 £7.56 bA 83.63 £19.17 aA 11.99 +£2.95 abA 18.36 £0.76 aA  3074.55 +495.30 hB
RG2S L, 44.53 +4.17 aA 124.00 +£21.43 aA 13.87 £1.33 aA 15.35 £1.38 abA 4425.15 £873.15 abA
Shidadou 2 Lg 53.27 £17.56 aA 136.20 +£35.97 aA 18.36 £8.72 aA 15.19 £1.11 abA 3409.50 +466.80 bA
Lg 46.67 £9.61 aA 110.87 £18.67 aA 12.47 £2.02 aA 14.69 +£1.41 bA  3339.60 +1499.85 bA
Fioo 53.47 £24.91 aA 137.27 £66.68 aA 15.88 £4.20 aA 16.13 £0.89 abA 3671.25 +1000.20 bA
Fiso 54.33 £14.91 aA 128.33 +£43.31 aA 10.28 £5.64 aA 16.96 +1.47 abA 4023.30 +1217.25 abA
Fooo 53.87 £12.85 aA 132.2 £33.25 aA 18.42 £5.17 aA 17.61 £1.39 aA  6163.05 £2002.50 aA
CK 40.13 £4.62 aA 105.23 +£20.05 aA 12.00 £3.64 aA 17.30 £1.67 abA 4521.30 £539.40 abA
4 99-756 Ly 47.33 £9.25 abAB  118.33 £23.59 aAB  20.06 £8.92 abAB 17.66 +£2.11 abA 3651.60 +1176.00 aA
He99-756 Le 50.60 £12.20 aAB  110.40 £23.38 abAB 11.98 +2.15 bcAB 14.74 £2.17 bA  3276.60 +1728.60 aA
Lg 28.13 £4.40 bB 72.53 £10.94 bB 8.10 +1.25¢B 16.68 £0.56 abA 2721.60 +1025.55 aA
Fioo 57.33 £18.62 aA 137.13 £36.61 aA 24.07 £8.24 aA 17.26 +1.31 abA 3309.30 +678.45 aA
Fiso 39.70 £2.50 abAB  109.00 +2.40 abAB 15.58 £1.01 abcAB 18.17 +1.98 aA  3565.80 +877.95 aA
Fago 46.00 +6.32 abAB 99.27 +£14.32 abAB  16.82 +3.13 abcAB 17.45 £0.09 abA 3811.35 £772.05 aA
CK 44.63 +11.76 abAB 119.33 +32.80 aAB 19.36 £5.85 abAB  18.13 +1.08 aA  3993.30 +395.85 aA
KRG 85 Ly 32.60 +£6.88 aA 88.20 +£13.88 aA 12.45 £1.77 cA 18.61 £1.25 aA  5634.00 £777.30 aA
Xindadou 8 Le 36.93 £5.14 aA 94.07 £13.75 aA 18.90 £3.45 abA  20.41 £1.04 aA  5338.35 £1116.90 aAB
Lg 33.20 £3.86 aA 80.67 £6.67 aA 14.90 £1.00 bcA 19.22 +0.18 aA  3808.50 +356.85 hBC
Fioo 40.20 £21.02 aA 94.73 £54.09 aA 13.03 £7.19 cA 19.63 £1.48 aA  3348.75 +£339.30 bC
Fiso 44.47 £14.81 aA 101.53 +£30.99 aA 16.61 £5.90 abcA  19.74 +3.51 aA  3130.50 £857.55 bC
Fago 36.20 £6.97 aA 96.07 £18.72 aA 13.54 +3.02 bcA 18.86 £2.04 aA  4028.55 +532.05 aABC
CK 47.33 £3.68 aA 100.33 +20.38 aA 20.68 +£4.03 aA 19.62 £1.11 aA  3465.60 +£399.15 bC
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Values in the same column followed by different capital and lowercase letters are significantly different at 0.

ly,the same below.

01 and 0. 05 probability level , respective-
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Table 2 Effects of nitrogen ion beam implantation and “ Co-y ray irradiation on protein and oil content of soybean

AKG25
Shidadou2

4 99-756
He99-756

E NGRS
Xindadou8

35.26 +1.01 bA

35.03 +1.29 bA

35.26 +0.50 bA

37.58 £1.12 aA

37.70 £1.44 aA

38.12 +£1.48 aA

37.14 £1.04 abA

23.71 £0.17 abA

23.62 +£0.22 abA

23.91 £0.14 aA

22.97 £0.44 bA

22.91 +0.67 bA

23.18 £0.42 abA

23.14 +£0.57 abA

37.98 £0.92 abA

37.64 +£0.56 abA

38.22 +0.72 aA

35.54 +1.17 bA

36.78 +£2.33 abA

36.83 +£1.74 abA

38.24 +£0.20 aA

22.20 +0.71 abAB

21.58 £0.32 bB

21.89 +0.61 bAB

23.15 +£0.65 aA

23.14 £0.68 aA

23.25 £0.59 aA

22.03 +£0.22 bAB

37.00 £1.28 aA

38.47 £1.41 aA

37.50 £1.12 aA

40.24 £2.46 aA

38.85 £3.44 aA

37.28 £2.98 aA

38.34 £0.82 aA

23.04 £1.28 aA

22.62 +1.41 aA

22.91 £1.12 aA

21.45 +£2.46 aA

22.12 £3.44 aA

23.11 £2.98 aA

22.37 £0.82 aA

DRI PEARAL B BRE3 S
Quality trait Mutation treatment Xindadou3
HHF(DM) Ly 36.90 £1.37 aA
Protein/ % Le 37.49 +£0.26 aA
Lg 36.69 £2.32 aA
Fioo 37.10 £2.98 aA
Fiso 35.17 £1.23 aA
Fago 35.71 +2.14 aA
CK 35.93 +1.48 aA
g 17 (DM) L, 23.97 £0.98 aA
0il/ % Le 23.89 £0.02 aA
Lg 24.55+0.93 aA
Fioo 24.51 +1.18 aA
Fiso 25.18 £0.40 aA
Fago 24.71 £1.02 aA
CK 24.79 £0.66 aA
3o
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