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Study on Genetic Characteristic of an Inbred Line LY-1 with
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Abstract: An inbred line LY-1 with 7-10 leaves above the ear was developed from an introduced maize hybrid
by continuous selfing. In order to study the genetic characteristic of the number of leaves above ear, the line LY -1 as
the male was respectively crossed with three different inbred lines L583, LS-1 and Chang7-2 as the females to ob-
tain their progenies and segregation populations. Four traits with leaves above the ear, plant height, ear height and
the coefficient of ear height were analyzed. The results showed that the number of leaves above ear in F; was be-
tween the corresponding parents and close to the high parents, and has no obvious heterosis. It appeared incomplete
dominant inheritance for the number of leaves above ear, but the plant height, ear height and coefficient of ear
height in F, were higher than those of the high parents and existed extremely strong heterosis. The analysis of corre-
lation illustrated that significantly negative relations existed between the number of leaves above ear and coefficient
of ear height, but the relations between plant height and the number of leaves above ear, and ear height, between ear
height and coefficient of ear height, are highly positive. According to the heritability of each trait, the average herita-
bility of plant height and ear height were higher with over 75%, the following was the coefficient of ear height, but
the heritability for the number of leaves above ear was the lowest with only 62.43%. Therefore, leafy inbred lines
LY-1 could be used as a resource with multiple leaves above ear to improve germplasms and develop new varieties,
and enhance the lodging resistance of plants by reducing the relative ear height in maize.
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Table 1  The source and size of three populations

&5 SRR FEACR N P 5
Code Source F. population size F.s family line
e L 1583 x LY-1 264 195

e 2 LS-1xLY-1 256 130
HEA3 E7-2%xLY-1 286

1.2 REHE
B T 2017 4F B AE T g Al K2 i BRAR 2 el

XHEAT , B 3 AFEARI B, b RO P R CEA A
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Table 2 The performance of traits related to plant architecture of leafy inbred LY—1 and its generations

(EIRIN RN B A LA . b - HhoR(E
Trait Population Female Male Mid-parent value

B R EOR) B 1 4.10 8.40 6.30 6.49 6.26 6.25

T2 3.10 8.40 6.20 6.33 6.46 5.75

FEAR3 4.90 8.40 6.60 6.17 6.65

¥IE 4.03 8.40 6.37 6.33 6.36 6.22

P (cm) REfAR 1 156.14 153.50 223.90 196.54 146.81 154.82

T2 105.32 153.50 191.48 189.33 156.70 129.41

A3 143.62 153.50 208.30 192.77 148.56

¥ifH 135.03 153.50 207.89 192.88 151.75 144.26

T4V 157 (cm) R 52.48 37.73 82.70 72.23 62.00 45.11

T2 40.61 37.73 77.20 65.38 64.78 39.17

HEA3 49.80 37.73 88.70 77.30 43.77

¥IfH 47.63 37.73 82.87 71.64 63.39 42.68

Telies R B(%) R 33.69 24.67 36.92 36.72 42.14 29.18

T2 38.50 24.67 40.03 34.63 41.25 31.59

A3 34.82 24.67 42.60 40.11 29.74

¥ifE 35.67 24.67 39.85 37.11 41.69 30.17
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Table 3 The heterosis of traits related to plant architecture in different populations %
PE NI TR BRI R AR
Trait Population Mean heterosis Over—low parent heterosis  Over high parent heterosis
Tl b % 2| 0.80 53.66 -25.00
HER 2 7.83 100.00 -26.19
HEA3 -0.75 34.69 -21.43
ES[IEN 2.62 62.78 -24.21
/= AN 44.62 45.86 43.40
Hk2 47.96 81.81 24.74
NG 40.21 45.04 35.70
¥ifE 44.55 57.92 34.86
Ay AL 83.35 119.19 57.58
HER 2 97.09 104.61 90.10
A3 102.67 135.09 78.11
ES[IEN 94.37 119.63 75.27
Tl 24K AN 26.53 49.65 9.59
Hk2 26.74 62.28 3.97
HER3 43.22 72.69 22.34
¥ifE 32.16 61.54 11.97

2.3 LY-1 REFRHRERXERNEREST

R4 FEARBRKEBXEROEREST

Table 4  The variance of traits related to plant architecture for parents and their generations

L} Female LA Male F, ¥,
P Ik NN
Trait  Population Az iR TREFRR) A W TRERR) BRERR) A 5 5 (%)
Range CvV Range CV Range (% Range (%
HE LS BRI 4~5 7.71 7~10 8.98 6~7 7.67 4~9 12.39
A2 3~4 10.20 7~10 8.98 6~7 6.80 3~9 16.69
HEAR3 4~5 6.45 7~ 10 8.98 6~7 7.82 4~9 13.11
i 8.12 8.98 7.43 14.06
R BEAR 1 138.30 ~ 166.60 6.04  116.20 ~ 176.30 9.28  218.00 ~229.00 1.72 113.70 ~241.40  10.15

FER2 9440 ~114.30 597  116.20 ~ 176.30 9.28  175.00~207.00  4.47 7570 ~24330  13.33
FER3 130.70 ~ 153.10 513 123.10~175.80 928  193.00~226.00 512  129.20 ~248.40 9.84
¥l 5.71 9.28 3.77 11.11
T BEfR1T 4520 ~60.70 10.71 30.00 ~ 47.00 11.62 74.00 ~ 92.00 6.87 3450 ~102.80  16.54
BHA2  31.20~47.50 13.11 30.00 ~ 47.00 11.62 68.00 ~ 88.00 8.84 27.00 ~ 96.20 18.81
BER3 42,00 ~58.70 10.98 30.00 ~ 47.00 11.62 81.00 ~ 99.00 7.19 4210~111.50  15.63
¥ 11.60 11.62 7.63 16.99
R REC BEA1 28.66 ~38.62 11.25 18.94 ~ 32.33 11.23 33.94 ~ 40.89 5.81 22.77 ~ 53.99 12.94
FER2  33.05~44.09 10.32 18.94 ~ 32.33 11.23 36.96 ~ 42.71 5.48 17.93 ~ 55,71 15.45
TER3  27.43-~4223 13.54 18.94 ~32.33 11.23 40.30 ~ 49.01 6.03 23.70 ~ 52.78 12.62
¥l 11.70 11.23 5.77 13.67

B2 AR LY-1 BB 7 ~ FRE H 3.57%40 , HoA IR 10728 3 2R B AR T, 3X
10 A, 285 RN 8.98% , 5 1583 LS-1 M 7-24F  RWILY-1 UBRBARSCHRIR Rt ek . PR
3ANHAERMILL, Brbkm AL B 2 RS BB S TR, 4 TR A3 3 R B 7
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Table 5 The variance analysis of plant architecture related traits in F.5 populations

FEEMFREC LAE ¥ = PH iR EH AR A% COEH
FEEIN AR AR
P . . ¥y FAg ¥ FAE ¥ FAl ¥y F A8
opulation Variance
MS F value MS F value MS F value MS F value
fEdrN| [X 2] 1] 0.31 227 549.14 12.78%* 138.89 7.56%% 0.00 0.01
FEH R 0.54 3.945%x 307.14 7.15%x 186.87 1017 0.00 7.01%%
A2 X 2] 0.08 0.44 162.69 1.74 23.04 0.47 0.00 0.21
JER A 0.81 4.31%% 512.73 5.48%x 210.25 4.24%% 0.00 3.98%x

2k A3 3R 0.05.0.01L K E F £ 5 B R,

Note: * and ** indicated the significant difference at 0.05 and 0.01 level, respectively. The same below.
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Table 6 The normal test of each trait for segregation generations of different populations

HE LS LAE Pk ®  PH Hifim  EH T R4 COEH
B K g
Population  Generation MERE  BERE WERH WBERE WERN WBERE WMERE WERH

Skewness Kurtosis Skewness Kurtosis Skewness Kurtosis Skewness Kurtosis
3N F, 0.04 -0.01 -0.73 1.10 -0.37 0.56 -0.16 0.83
Bk 2 |28 -0.24 0.32 -1.28 3.00 -0.50 0.12 -0.25 1.18
A3 . -0.16 0.19 -0.22 0.20 -0.13 0.15 -0.23 0.23
TR 1 Fas 0.22 0.32 -0.92 2.14 0.02 0.27 0.30 -0.07
FEAR 2 Faa 0.21 0.43 -0.87 0.80 -0.33 -0.01 0.06 -0.22

2.5 HREMEAERHBEXSTEREHEHE

XF 3ANHEAR A B AN 7] 4325 HHAC o3 5 A T PR 7R
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The distribution and Q-0 plot of leaves number above ear in different segregation populations
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E. Normal quantile-quantile plot for leave
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Table 7 The correlation analysis between traits of generations in different population

WMEH Observed value
F. BffAR 3-Fo B R #0ES Q-Q B

F. Normal quantile-quantile plot for leave
number above ear for F, in population 3

LR (AW LERN Bl 4R L7 = TR I
Population Generation Trait LAE PH EH COEH

A1 F, L g 1

M 0.18%* 1

TR -0.23 % 0.65% 1

Tm R A —0.44%% 0.06 0.79% 1
e 2 F, AN 1

735 0.527%% 1

TEAL 0.22% 0.66%* 1

Tl 25K -0.18% -0.13% 0.647 1
HEA3 F, AR 1

M 0.23%% 1

A -0.13% 0.61%% 1

Tl 224K -0.34% -0.04 0.77: 1
HEA L Fas Ttk 1

Mg 0.26%* 1

Tl = -0.17% 0.73%% 1

Tl 2R AL —0.43% 0.29% 0.867% 1
B2 Fas L0 A 1

M 0.62%% 1

Pt 0.12 0.70% 1

Tm R A -0.35%% 0.12 0.79% 1
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Table 8 The heritability in board sense of traits in different population
P 4R HE 1k v, Ve, Vi, Ve, V.=V, V, H} (%)
Trait Poplation

A FEA 0.10 0.57 0.23 0.65 0.36 0.28 56.09
A2 0.10 0.57 0.18 1.12 0.86 0.26 77.08
BEA3 0.10 0.57 0.27 0.65 0.35 0.30 54.11
yfi 0.10 0.57 0.23 0.81 0.53 0.28 62.43
L7 v | 88.89 202.74 14.77 398.08 317.79 80.29 79.83
E2EN) 39.54 202.74 74.04 636.98 539.39 97.59 84.68
FEA3 54.30 202.74 113.79 360.17 239.01 121.15 66.36
¥y 60.91 202.74 67.53 465.08 365.40 99.68 76.96
Tl FEA 31.61 19.24 3223 142.74 113.91 28.83 79.80
ik 2 28.36 19.24 46.62 151.20 115.99 35.21 76.71
RER 3 29.91 19.24 40.68 14591 113.28 32.63 77.64
¥yff 29.96 19.24 39.84 146.62 114.40 32.22 78.05
il R AL EiN | 0.00 0.00 0.00 0.00 0.00 0.00 67.17
E2EN) 0.00 0.00 0.00 0.00 0.00 0.00 70.51
HEA3 20.30 67.58 22.51 155.03 121.80 33.23 71.55
¥fH 6.77 22.53 7.50 51.68 40.60 11.08 69.74
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