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Abstract; For now, as a main chemical technology EMS is applied to create the mutagenesis in higher plant. In this
study, we determined the optimum concentration of EMS for creating the mutations using three inbred lines of maize
K305, RO8, 21-ES as the materials, by treating the maize pollens with the different concentrations of EMS. The results
showed that the seed setting rate decreased with the increasing of EMS concentration, for the half lethal dose, the opti-
mal concentrations of EMS for K305 and RO8 were 0.67-1.0 mL - L', for 21-ES was 1.67 mL - L respectively. The
analysis of biological effects in M, generation showed that the variation rangs and variation coefficients of the different
traits were improved , and the biological effects of different traits had different performances in the three inbred lines,

which indicated that the different traits of the different materials had variable sensitivities in the different concentrations
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of EMS, sensitivity of the growth period was 21-ES>K305>R08, sensitivity of the plant type traits was RO8>21-ES>
K305; sensitivity of tassel traits was K305>21-ES>R08, sensitivity of the main ear traits was 21-ES>K305>R08. The

analysis of mutagenic effects in M, generation showed that general mutation spectrum was expanded, variation of plant

height, ear height, leaf area and the main ear characters performed widely. The main tassel traits were two-way variation

except for branch number in K305 M, strains. This study provides the foundation for the further research and

application.
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Table 1  Effects of EMS on the M, seed setting

rate of maize inbred lines

PR ARERRREL LR

EEEA Treated Treated éﬁigﬁ Seed setting
Inbred line concentration plant rate
(mL - L") number number (%)
K305 0 (CK) 7 980 —
0.5 7 828 84.49
0.67 7 740 75.51
1.0 7 449 45.82
1.67 7 329 33.57
2.0 7 318 32.45
RO8 0 (CK) 4 584 —
0.5 4 460 78.77
0.67 4 370 63.36
1.0 4 277 47.43
1.67 4 202 34.59
2.0 4 42 7.19
21-ES 0 (CK) 7 1045 —
0.5 7 810 77.51
0.67 7 645 61.72
1.0 7 590 56.46
1.67 7 537 51.39
2.0 7 348 33.30

GESLANR] (A R 0 L B A R ) 38 n 52 R R Y
(R 1), R RN, ELEIE 50% (BIEEEH
) By EMS #e {5 Bl K305 1 RO8 7E 0.67 ~ 1.0
mlL - L' 2Z 6] ,21-ES 7£ 1.67 mL - L[, 77 435140
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WL
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Table 2 Effects of EMS on the M, pollening and silking of maize inbred lines

Fb PR jivggtl it 22
B2 % Treatment Days from sowing to pollening Days from sowing to silking
Inbred line concentration
(mL -+ L") ME (d) RV (d) CV (%) ME (d) RV (d) CV (%)

K305 0 (CK) 51.5 47~56 5.00 50.3 46~57 6.19
0.5 52.4 47~61 5.09 51.5 47~62 6.46
0.67 52.7 47~62 6.99 52.0 46~ 64 9.61
1.0 53.2 49~62 5.61 52.6 47~63 7.59
1.67 54.1 = 47~62 6.15 54.9 = 46~63 8.23
2.0 54.8 = 49~69 7.11 55.7 * 47~75 10.40
RO8 0(CK) 51.8 49~58 4.87 51.0 48~57 4.74
0.5 53.6 49~60 4.55 53.4 48~59 5.74
0.67 52.1 47~62 5.95 52.1 47~63 7.81
1.0 53.3 49~61 5.69 53.1 47~61 7.03
1.67 53.1 49~59 5.44 53.1 48~61 6.00
2.0 52.6 47~62 6.68 53.5 47~64 8.62
21-ES 0(CK) 55.0 51~59 4.34 57.5 54~64 5.53
0.5 57.0 = 51~65 5.24 59.2 49~71 7.40
0.67 58.4 53~63 4.35 60.0 = 53~70 5.44
1.0 58.7 = 53~66 4.97 60.7 = 54~72 6.20
1.67 59.1 = 54~67 4.83 60.6 = 54~72 6.60
2.0 59.2 % 53~66 5.15 61.5 = 53~71 6.81

. ME. FH¥IH; RV. ZBRIRE; CV. AR R, TH,

Note: ME. Mean; RV. Range of Variation; CV. Coefficient of variation. The same below.
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Table 3  Effects of EMS on the M, plant height, ear height and leaf area of maize inbred lines mutated
AR Tdtmen PR Plant height BRI Bar height TR Leaf area
Inbred line  concentration
(mlL -1y ME (em) RV (cm) CV (%) ME (cm) RV (em) CV (%) ME (m?) RV (m?) CV (%)

K305 0(CK) 195.8 185~215 4.33 53.3 45~70 13.46 0.868 0.70~1.00 10.31
0.5 197.4 110~220 8.30 56.2 30~80 16.19 0.903 0.37~1.16 17.11
0.67 194.1 140~220 8.12 49.9 20~70 20.67 0.853 0.41~1.15 19.83
1.0 192.4 145~220 7.27 50.0 30~70 18.00 0.866 0.42~1.10 16.32
1.67 185.3 155~215 8.27 47.9 35~65 18.04 0.780 0.43~1.02 17.31
2.0 179.8 = 115~220 13.57 43.5 * 15~65 25.13 0.806 0.30~1.13 22.95
RO8 0(CK) 191.9 185~207 4.26 66.9 50~80 11.63 0.862 0.714~0.981 8.24
0.5 188.1 160~210 5.79 60.5 * 45~80 13.67 0.837 0.651~1.012 10.73
0.67 185.4 135~220 9.82 60.3 = 40~80 16.89 0.796 0.451~1.015 18.13
1.0 181.5 = 120~215 7.43 53.0 % 33~65 13.33 0.766 = 0.494~0.980 15.64
1.67 180.9 = 115~200 9.56 50.7 = 25~65 14.97 0.722 = 0.468 ~1.025 18.22
2.0 174.2 = 120~210 10.47 50.8 = 30~70 17.33 0.727 = 0.417~0.971 16.93
21-ES 0(CK) 203.6 175~220 7.17 73.9 60~ 85 10.99 0.869 0.618~0.995 13.04
0.5 193.8 150~225 9.56 70.9 50~90 13.47 0.817 0.549~1.035 15.42
0.67 193.5 150~225 8.98 70.6 50~90 11.17 0.814 0.500~1.033 14.82
1.0 188.9 = 150~225 9.66 71.3 50~95 12.11 0.806 0.539~1.043 14.58
1.67 185.8 120~220 12.27 63.8 * 35~85 17.93 0.776 = 0.411~1.002 18.09
2.0 178.2 = 125~220 14.09 65.3 * 35~90 16.44 0.757 = 0.417~1.127 19.34

K305, 2k J5 T RO8 9 M,k R R4 T4k, A ki o I 2%
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Table 4  Effects of EMS on the M, main tassel

characters of maize inbred lines mutated

TEREIC
Branch length

— IR

Branch number

S
3% Treatment
Inbred concen-

line tration ME RV CV CV

(mL-L") (em) (em) (%) M RV g

K305 0 (CK) 386 34~42 568 74 4~11 31.2
0.5 375  28~44 10.73 7.8 2~14  33.04

0.67 372 20~42  10.04 6.7 2~12 3838

1 364 25~42 105 6.9 2~12 3232

1.67 353 27~41 9.02 6.3 2~12 4115

2 354«  24~42 1107 6.5 1~13  47.78

RO8 0 (CK) 365 33~41 7.63 8.6 4~13  31.27

0.5 356 27~43 109 7.6 3~12 3425

0.67 346 23~43 128 82 2~15  32.56

1 352 24~42 1132 72 2~12 3213

1.67 383  30~43 9.1 7.3 2~12 3440

2 356 23~44 989 62 1~12 4035

21-ES 0 (CK) 387 34~45 862 9.9 7~14 1634
0.5 370 26~44 1031 9.3 1~15 2720

0.67 38.1 28~46 946 9.1 2~14  24.26

1 36.8 28~44 935 9.0 2~15 299

1.67 36.8  26~44 947 80«  0~15 3556

2 368  22~45 1161 73=%  0~13 3453

H2E & 21-ES WG iAW ETE 1.67 mL - L
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Table 5 Effects of EMS on the M, main ear characters of maize inbred lines mutated
e e K Pyl AT [ER AN
EEES AL PR Ear length Ear diameter Ear row 100-seed weight
Treatment
Inbred .
line  COMCCMILON g RV cv ME RV cv cv ME cv
LD ) ) ) m) em) o MRy ()
K305 0 (CK) 13.3 8~16.5 12.60 43 3.0~4.9 10.47 16.9 14~20 8.78 22.5 11.12
0.5 12.5 9~26.4 19.71 4.2 3.3~5.0 9.43 16.5 10~20 11.24 22.3 13.31
0.67 12.3 6.8~17 18.80 4.1 3.2~4.9 9.09 16.7 10~20 13.17 22.2 16.28
1 12.1 8.8~19 18.21 4.0 = 3.1~4.9 9.96 16.7 14~20 11.25 22.5 13.97
1.67 12.1 8.0~17 19.14 4.0 = 3.4~49 8.01 16.2 10~20 12.14 22.3 15.95
2 12.3 7.0~16 15.41 4.0 = 3.0~4.7 10.3 16.3 14~20 12.20 21.6 14.59
RO8 0 (CK) 13.8 11.0~16 11.06 4.1 34~4.6 7.51 12.8 10~16 12.03 23.4 17.82
0.5 13.8 10.5~17.2 14.49 4.1 3.5~4.7 8.51 13.0 10~16 11.69 24.5 21.65
0.67 13.5 9~17.5 16.10 3.9 3.4~4.8 8.81 13.6 10~16 9.90 23.8 21.68
1 13.2 8~17.3 14.65 4.1 2.5~4.8 10.13 13.5 12~16 8.96 24.1 17.85
1.67 14.6 11.5~18 12.06 4.0 2.6~5.0 14.62 13.2 10~ 16 12.08 24.7 24.00
2 13.2 7~16.8 16.81 3.9 2.6~4.8 12.05 13.3 10~16 11.39 21.7 27.34
21-ES 0 (CK) 12.2 9.6~16 14.96 4.2 3.7~4.6 6.63 14.9 14~16 6.95 24.9 25.09
0.5 11.1 6.9~16.5 18.89 4.0 3.5~4.8 9.26 14.8 12~18 9.35 232 22.74
0.67 11.3 6.5~14 14.11 4.1 3~4.7 9.92 14.9 12~18 9.80 23.2 25.81
1 11.2 6.2~14 14.39 3.9 = 29~4.7 9.97 14.9 12~18 9.17 22.0 25.52
1.67 11 5~14.4 19.67 3.9 2.5~4.6 12.58 14.5 12~18 9.41 21.6 = 24.88
2 10.6 4.3~14.5 20.40 3.9 2.6~4.8 12.35 14.4 10~18 9.52 19.9 * 26.90
% 6 EMS 4E3 M,4%E . BAuS . HERNIN
Table 6 Effects of EMS on the M, plant height, ear height and leaf area
M S + e I E S EES e 17 3%
N sl g PERMIL e BRI SRR
e AR FrifE2E . Positive frequency Negative frequency
. Average value . Variation range of Lo o
Material ~ Character £ CK + SD Average value of M. i significantly significantly than
oL A= M, lines = SD 2 Hnes than CK (%) CK (%)
K305  #ke 187.5 + 14.13 178.4 £21.46 * 76~227 12 56
Plant height (e¢m)
T 47.0 = 6.67 44.3 + 12.27 11~83 16 40
Ear height (cm)
T AR 0.700 + 0.09 0.597 + 0.12 * 0.214~1.127 0 68
Leaf area (m”)
RO8  #kr 195.7 + 11.93 181.0 + 22.53 * 97~250 4 68
Plant height (cm)
REAL = 62.2 + 8.85 53.6 = 14.21 24~95 8 64
Ear height (e¢m)
AR 0.690 + 0.11 0.734 + 0.15 0.330~1.266 20 12
Leaf area (m?)
21-ES  BRE 193.3 + 7.63 181.0 + 18.61 * 110~222 0 60
Plant height (e¢m)
TN 87.4 + 6.38 79.6 + 13.13 * 39~125 8 60
Ear height (e¢m)
AR 0.892 + 0.06 0.704 + 0.12 = 0.282~1.138 0 96

Leaf area (m?)
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Table 7 Effects on the M, main tassel characters by EMS
ZE + e ISP TES IS TN ES
W X s e ORI E oy g BEMMER R
e AR bR 2= . Positive frequency Negative frequency
. Average value Variation range of S o
Material ~ Character [ CK + SD Average value of M. lines significantly than significantly than
° = M, lines + SD 2 1mes CK (%) CK (%)
K305 MRt 43.0 = 4.71 40.2 = 4.95 = 22~58 0 48
Branch length (c¢m)
— R AR KL 5.2+ 1.53 5.3 £ 2.50 1~18 28 28
Branch number
RO8  Mif#ic 38.5 + 3.24 38.2 + 6.84 16~59 4 8
Branch length (c¢m)
IERE R 9.8 + 2.70 6.9 + 3.06 * 1~19 0 84
Branch number
21-ES  HERER 37.3 = 1.99 34.4 + 3.89 21~46 0 72
Branch length (c¢m)
— SRR R 9.1+ 1.92 7.6 + 2.04 * 1~14 0 64
Branch number
* 8 EMS &EX M, FERBHERAZMm
Table 8 Effects on the M, main ear characters by EMS
R + S TESiEES [FERUNES
e I s e RISy g BEIE
A AR bR . Positive frequency Negative frequency
. Average value Variation range of S o
Material ~ Character [ CK + SD Average value of M. lines significantly than significantly than
° = M, lines + SD 2 Hmes CK (%) CK (%)
K305 K 11.6 + 1.33 10.3 + 2.53 * 5~16 0 28
Ear length (e¢m)
v 3.4 =045 3.0 £ 0.4 * 1.5~4.4 0 56
Ear diameter (cm)
REATHL 14.6 + 1.71 13.9 + 2.23 8~20 0 16
Ear row
JEE I 20.2 + 0.22 13.5 + 3.34 = 7.93~25.2 0 96
100-seed weight (g)
RO8 K 12.3 + 0.29 12.1 + 2.34 3.5~18 8 4
Ear length (cm)
FAL 342026 31043 1.7~42 0 36
Ear diameter (c¢m)
HEATHL 14.3 + 1.28 12.4 + 1.64 % 8~16 0 76
Ear row
[ER AN 15.9 + 0.30 11.3 + 3.43 = 4.54~19.63 4 84
100-seed weight (g)
21-ES  HK 7.7 £ 0.21 8.4 +1.79 4.5~13 4 0
Ear length (cm)
il 2.9 +0.12 3.4 %043 * 1.9~4.4 44 0
Ear diameter (cm)
FEATHL 14.0 + 0.00 12.6 + 1.90 8~18 0 28
Ear row
[Ep Ay 17.2 + 0.13 19.6 = 4.74 13~31.03 56 36

100-seed eight (g)
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