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Analysis of physiological indexes and quality in mutant progeny of
soybean stay-green mutants

ZHENG Yun', YIN Yizhen', WEN Hongwei'?, WANG Peng', LI Guiquan'"
(1. College of Agriculture, Shanxi Agricultural University, Taigu 030801, China;
2. |Institute of Wheat Research, Shanxi Agricultural University, Linfen 041000, China)

Abstract In order to study the differences of physiological indexes and quality characters in the progenies of soybean
green retarded mutant, the mutagenic progenies Ms of soybean stay-green mutant ¢Z-94320” induced by ® Co-y were
used as test materials to measure and analyze the chlorophyll content in different stages, photosynthesis during the
seed-filling period, protein and fat of soybeans with different seed coat color and cotyledon color. The results showed
that the average content of chlorophyll of stay-green progenies in the senescence stage was 41.76 £ 0.93, and the
average rate of change was (12.27 +0.70) % , which was significantly higher than that of the common progenies. The
stomatal conductance of green seed coat progeny was inhibited, but there was no significant difference in
photosynthetic parameters among different groups. The quality of the stay-green progenies was significantly higher than
that of the common progenies, and the change rate of chlorophyll had a extremely significant positive correlation with
protein content and fat content. In stay-green group. the protein content and fat content of light green seed coat and
green cotyledon soybean were (44.35+0.16) and (21.57%+0.03) g/100 g higher than those of green seed coat and
cotyledon soybean, respectively.
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Fig. 1 Variation of pods in the progenies of stay-green mutants
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Fig. 2 Seed variation of progenies of stay-green mutants
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R1 FREBHRZHMF SPAD ERTHE

Table 1 SPAD value during senescence and change rate of each group

1 II Il v
R AR | MR AR/ | B A || B LA/
% % 9 % ETRE % £ Re %
Material SPAD Change | Material SPAD Change | Material SPAD Change | Material SPAD Change
number rate number rate number rate number rate
1(CK) 47.90 27.77 4 44.07 25.97 8 40. 33 7.08 2 20. 67 —39.28
7 41.00 —1.12 6 42.77 16. 60 9 41.40 6. 34 3 18. 67 —49.00
12 50.63 31. 20 10 41.97 22.54 14 36.97 —4.56 5 23.63 —34.83
19 47. 30 22.27 11 38.90 —0.19 16 33.30 —17.44 22 15.23 —59.91
30 41.40 12.74 13 44,67 10. 26 17 35.87 —3.58 24 10. 27 —72.84
31 45.50 20.45 15 47.23 29. 83 25 32.93 —13.18 35 26. 17 —28.24
32 48.10 25.09 18 41.53 5. 30 26 28.07 —15.38 55 25.40 —26.09
36 42.97 12.50 20 46. 23 44. 85 27 36.40  —0.55 57 4.67 —86. 64
37 36. 10 9. 20 21 50.47 28. 26 28 34.30 —21.81 68 18. 00 —45.23
41 46. 30 26. 36 23 29.90 —21.11 38 32.01 —12.30 69 19.00 —52.78
47 40. 10 6. 50 29 40. 00 17. 14 42 46. 83 31. 80 85 20. 33 —43.41
48 37.13 13. 04 33 45.70 17. 45 43 39.93 0.67 86 29.93 —21.50
49 31. 17 12. 87 34 40.63 7.09 44 33.00 —3.41 87 24,23 —27. 30
52 38.23 6.38 39 46.73 38.74 45 34.90 —2.33 88 18.73 —47.87
53 49. 80 23.76 40 30.10 —21.62 59 21.63 —39.74 92 20. 23 —46. 29
54 39. 27 11.05 46 35.13 —8.52 74 35.60 —5.99 93 26. 20 —35.04
56 44. 83 24.25 50 39.90 —1.25 77 36.00 —5.10 95 19. 00 —42.71
58 37.53 —10.99 51 34.63 —9.51 79 35.07 —7.31 96 26. 30 —24.43
61 45. 80 19. 66 60 44. 80 21.81 80 35.33 —2.48 97 29.10 —33. 66
66 38. 07 2.21 62 47.07 23.17 91 37.63 3.77 99 16. 23 —59.53
67 37.13 5.04 63 34.20 —12.02 94 36.00 —5.26 100 16. 83 —52.63
71 38.63 7.01 64 39.47 40.19 98 35.21  —3.45 105 5. 60 —85.21
76 36. 85 —1.56 65 38.33 —8.59 102 34.90 —2.33 106 12. 00 —68. 37
78 29.93 —28.57 70 36. 00 —6.67 103 28.60 —13.88 107 15.07 —60. 18
83 38. 07 3.70 72 37. 20 4. 46 104 23.20 —29.41 108 19. 33 —46. 64
84 41. 20 14.98 73 34. 87 —3.17
89 45.73 21.22 75 42.50 11.13
90 47.40 14. 84 81 45.27 21.32
101 46. 83 24.06 82 45. 80 21.12
WiE  41.76%& 12.27+ WE  40.90£ 10.85%+ ¥ 34.62+ —6.39% WE  19.23+£ —47.42+
Mean  0.93 a 0.70 a Mean  0.49 a 0.76 b Mean  0.63 b 0.62 ¢ Mean  0.56 ¢ 0.87 d

11 SPAD fH /R g B WM G R 8 i /NG FRER IR & KRB 19 25 57 3% (P<<0.05), T,
Note: The SPAD values indicate the chlorophyll content in senescence period. Lower-case letters indicate significant differences among

groups (P<C0.05). The same below.
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Fig. 3 Comparison analysis of photosynthetic parameters of each group
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Table 2 Analysis on the difference of quality of each group

Byl BB A=/ (g/100 g) JIE W5 5 8/ (g/100 @)
Group Protein content Fat content

1 44,31+0.10 A 21.47+0.02 a

I 44,3540.16 A 21.57£0.03 a
i 43.34%0.09 B 21.5540.07 b
v 43.00+0.01 C 21.31£0.03 ¢

I KRB F RN 2T MR E (P<0.0D),

Note: Capital letters indicate extremely significant differences (P <C

0.0D).
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Fig. 4 Quality change trend of various groups
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Table 3 Correlation between protein content, fat content and chlorophyll

Ei=R o TR E R ek R AR
Index SPAD in senescence stage Change rate of chlorophyll
-2 3 AR Al 0. 966
Growth of chlorophyll
HE R R 0.436" 0.433™
Protein content
I s 5 0.319" 0.314™

Fat content

s vx ToRm P<0.01 Wi B %,

Note: *x means extremely significant at the 0. 01 level.
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