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Studies on Main Traits and Heterotic Group of 21 Maize Inbred Lines
REN Wei, QIN Yan, YANG Ke—cheng
(Maize Research Institute, Sichuan A gricultural University / Key Laboratory of Crop Genetic Resources

and Improvement, Ministry of Education, Sichuan Ya’ an 625014, China)

Abstract: The objects of this study were to analyze agronomic and economic traits of 21 maize inbred lines

through phenotypics characterization analysis, then analyzed their heterotic groups by molecular markers. The results

showed that the differences of the main traits existed in genotype. Most of traits were impacted by the seed—season and

genotype X seed—season. The proportion of the type of middle stem and middle yield is bigger. Both the type of tall

stem and high yield and type of middle stem and high yield had smaller proportions in all of inbred lines, and any of

the short stem inbred lines belong to high yield type. Through comprehensive analysis it showed that lines—of 6054,

6070, 48-2, 6057and RP128 were outstanding in agronomic and economic traits in all of inbred lines. The results of

SSR markers showed that genetic distance among the 21 inbred lines ranged from 0.51 — 0.91, the average genetic

distance is 0.71 £ 0.0181. According to each of their genetic distance, the maize inbred lines were divided into 5 het—

erotic groups, and line P14 maybe belong to new heterotic group.
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Table 1 Name and source of 21 inbred lines
Y P
Type No. Name

Bk H AR 6013 9982052-3-2-1-1

6019 983015-6
6033 (9814035 x G268)-1-3-2-1
6035 9812713-2-1-1-1
6037 Wik 39-1-1-2-1-1
6038 IR 54-3-1-1-1
6049 DH3303-2-1-1-1
6054 (99C x 2030)-1-1-1-1
6057 (99C x 2396)-2-1-1-1
6059 (99C x 2436)-3-2-2-1
6062 ZRH 60-2-3-1-1
6063 (99Y11011 x D008)-6-1-1-1
6070 091 x 5022-1-2-2-1-1
WHAZR 6001 48-2
6002 RO8
6003 R18
6004 £S40
6010 RP128
6006 Hr 698-3
6026 P14
6027 1790
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iy
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1.3 ERXNXR
1.3.1 DNA #9325 #-m)

%M Saghai—Maroof 1Y 2 x CTAB %32 U AF
BHE LRI DNA,

1.3.2 PCR ¥ ¥R Y 3§ = # b4 v, vk sl

PCR ¥ 3 e B SRR 15 wL, H a4 10
mmol/L. Tris—HC1,50 mmol/LL. KC1,0.001% Gelatin,
1.5 mmol/LL MgC1,,4 #f dNTP £$ 200 wmol/L,0.4
wmol/L SSR 51,1 U Taq i}, 40 ng DNA B o K5
MRS MGG S0 Y 55 . PCR [ &7
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Table 2 Combined analysis of variance for different inbred lines over two seasons

2 S A EfE); 3 S VUSSP G £ 2 N 0, PN 4 L7 TR K
Source of variation DF Silking date Shedding date Plant height Ear height Ear length
£ 1 4.05 2.38 266.43 535.20%% 134.23%x
AT IX A 2 1 542.86%* 1 848.05%* 3 596.86%* 3775.26%% 2,29
SRR 20 11.89% 12.717%% 1 741.33%% 384.48% 12.05%%
EpES e 20 3.33 3.10%* 177.23 46.83 2.58%%
7 S SR A R FTeREK AT TR il o FRRT i
Source of variation DF Sterile kernel length Row/ear Kernels/ row Shaft weight Yield per plant
Bt 1 21.05% 60.67% 812.70%+ 701.84%% 36 413.63%*
ZH XA 2 1.50 0.39 331 1.90 480.37%
EEER 20 4.43% 5.06% 53.43%% 50.26% 643.17%%
EpE P 20 228 4,145 47.327%% 12.22%% 810.88%

% FORTE a=0.01 KV 22 W3 * FoRTE a=0.05 KTV LR B E,

Note: ** indicates the significant at 1%, * indicates the significant 5% level respectively.
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Table 3 Comparison of inbred lines yield per plant in different season sowing

HAE &
48-2 RO8 R18 ES40 B 698-3  RPI128 6013 6019 P14 1790 6033
Inbred lines
FHE 79.34 109.50 71.53 37.94 27.79 80.03 49.23 122.82 51.43 77.24 51.80
ik 31.15 30.60 26.14 38.83 22.74 35.39 34.05 20.79 26.98 21.64 22.98
2H 48.19 78.90 45.39 -0.89 5.05 44.63 15.18 102.03 24.46 55.60 28.82
EEES
6035 6037 6038 6049 6054 6057 6059 6062 6063 6070
Inbred lines
FA% 80.80 73.10 57.66 36.31 101.38 65.26 96.61 59.11 33.97 74.10
=k 9.90 16.57 31.44 41.50 23.73 37.58 34.12 27.02 17.81 11.51
2EH 70.90 56.52 26.22 -5.19 77.65 27.68 62.49 32.09 16.16 62.59
213 BRARAEZZRE ZFHRE S E R HEHKZR, 6063 R BEEVTHEALR; AXLE

PARZE/NX BEC B, ] DPS7.55 Geit-#id:
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FI 52 % 6035 .RP128 HREF 2 HOk KRB . % 2 T

£S40.6019 .RO8 [ #k =ik B /& T HEAKXR,
6033 R EETHE AL R; HLHR 6019 MEEN;
RS THEALR, P4 EERTHEA
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LF,6033.6070 H i E M T HEALR; AR
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Table 4  Classification of plant height and plant yield analysis

¥R (cm) Plant height

PARRr" i (2) Plant yield

FIALH

Inbred lines i T T AF AT =% o (9

Tall plant Middle plant Short plant High yield Middle yield Low yield

6059 218.3 96.6
£S40 215.6 37.939
RO8 212.8 109.5
6019 211.7 122.8
6038 203.5 57.662
6013 201.3 49.234
6035 200.4 80.8
48-2 200 79.3
6054 199 101.4
6057 199 65.3
L790 197 772
B 698-3 191 27.7856
R18 191 71.5
6037 186 73.1
RP128 184 80
6063 183 33.97
6062 183 59.105
6070 174 74.1
P14 164 51.434
6049 156 36.31
6033 142 51.803
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Table 5 The results of SSR makers

G SSR 5|4 i S AL % = SSR 51#) i AL
No. SSR primers Loci No. of alleles No. SSR primers Loci No. of alleles
1 bnlg1036 2.06 7 21 phil02228 3.06 16
2 bnlg1909 2.05 15 22 phil04127 3.01 7
3 bnlg391 6.01 11 23 phil09275 1.03 9
4 phi008 5.03 9 24 phil21 8.03 7
5 phiO11 1.09 16 25 phi213984 4.01 17
6 phiO15 8.08 14 26 phi227562 1.11 3
7 phi029 3.04 7 27 phi233376 8.09 9
8 phi031 6.04 7 28 phi299852 6.07 15
9 phi034 7.02 20 29 phi308707 1.1 16
10 phi059 10.02 9 30 phi328175 7.04 14
11 phi063 10.02 8 31 phi339017 1.03 9
12 phi065 9.03 18 32 phi374118 3.02 14
13 phi069 7.05 16 33 phi453121 3
14 phi076 4.11 15 34 phi96100 2.01 12
15 phi084 10.04 3 35 phi96342 10.02 8
16 phi085 5.06 7 36 umecl 104 9.07 5
17 phi0O87 5.06 5 37 umel109 4.1 4
18 phi089 6.08 6 38 umecl 136 3.1 15
19 phil00175 8.03 8 39 umel152 10.02 10
20 phil01049 2.1 9 40 umc1304 8.02 13
—
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Fig.1  Dendrogram by cluster analysis based on SSR genetic distance of 25 maize inbred lines
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