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Study on the haploid female fertility (HFF) of maize inbred lines
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Abstract Haploids induced from 22 inbred lines were pollinated with normal diploid pollen to investigate the genetic
inheritance of haploid female fertility (HFF). The average haploid female fertility rate (HFFR)was about 89.54% . and
the range was from 73.56% 1o 99. 18% . The average kernel number (AKN) was 15.40 ranging from 2.67 to 59.82.
The heritability for HFFR and AKN were 0.67 and 0. 86, respectively. It is found that B73 had the best HFF 99. 18% and
the AKN was 59. 82. It is also found that genetic background was the main factor effecting haploid male fertility. No

significant correlation was found between haploid male fertility (HMF) and HFF, which reveals that the process of HMF

and HFF may have separate processes.
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H 2RI R 5 —HE: # 87-1.B73, B H 167.K22, EH766,C8605. F} 598, EH759. & 7-2; % — HE.
2 7922, Mol 7,55 58,1 178, % C,By815.4F1,Gy923,K12,
The lines in the figure are: Yu87-1, B73, Kenzil67, K22, EH766, C8605, Dan598, EH759, Chang7-2;
Second row: Tie7922,Mol7,Zheng58,Xul78, Huang C,By815,4F1,Gy923,K12.
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Fig. 1 Haploid female fertility (HFF) performance of different lines
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Table 1 Haploid male fertility and female fertility (including haploid fertility rate,
HFFR,and average kernel number, AKN) of different lines

ZEsS MERE T PR BE ) ZESRRR/ % - 2 25 SRR R

Line HMF HFFR AKN
4F1 til 74. 36 2.76
By815 BE 84.10 4.70
Mol7 BE 91. 60 7.47
Jedt 11 55 74,57 2.85
Gy923 5 73.56 2. 67
#+ 598 55 94.78 16. 21
EH759 Gy 95. 85 15.77
#C 55 82.31 12.16
K22 rh 95. 30 38. 54
BH 167 95 95.75 29.83
(8605 55 92. 83 17.73
B73 55 99.18 59. 82
ik 7922 ] 99.01 10. 16
X 58 5 89. 82 4.59
B 7-2 5 95.01 13.75
EH766 BE 99. 57 24.72
7 24 5 98. 60 12.74
K12 5 73.86 14.74
% 87-1 G 98. 28 26. 88
%178 rh 93.18 5.78
3 319 rh 82.03 2.77
1145 BE 86. 30 12.07

T« AR Pk 2 B O DA IR e A 10 o B B B o

Note: The haploid fertility is based on final results quoted in reference[ 16].
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Table 2 Genetic parameters for haploid female fertility rate (HFFR) and

average kernel number (AKN) analyses were based on transformed data

ZH AR Trait
Parameter ghESkkR /Y% HFFR - SFE5S0r k80 AKN

¥ Mean 89. 54 15. 40

A5 23 Range 73.56~99. 18 2.67~59.82

or 0.015 2" 0.69"

Ooe 0.005 6™ 0.16"

o 0.001 9 0.12
TSGR °HP 0.67 0. 86

T cop G RIT 22 op MG S IR BAR T 207 TR IR 2%,

25 B3 (P<0.0D),

Note: 6% genotype variance, oix. genotype and environment variance,

o7 gxperiment error. ** significant difference at 0. 01 level.

F3 BREFREEETHREMFEHELFNEY
Table 3 Mean of haploid female fertility rate (HFFR)

and average kernel number (AKN)

O SIHR/Y PRI R
Year HFFR AKN
2012 91.96 a 11.06 a
2013 90. 60 a 9.94 a

T« 7 — MR B 5 T A 1R 7 B AR 3R AN TR 4E £ 1) 2
FAWE  REF R ER BE P<0.05,
Note: Values within each trait followed by a
common letter are not significantly different
between different years at 0.05 level;
followed by a different letter are significantly

different at 0. 05 level.
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PEWR S e 71 22 M Bk A 45 B C L1145, K12, By815,
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A1) SF- 357 fE B 25 SRR R Ol 78, 8900, AR S Y LK
73.56%~86.30% , &5 AR EC N 6. 84 HiL AT
SN 2.67~12.16 ki, MEPL LERATLIEH,
BT I HE R SRR SR BE D 5 45 A 38 R T I 24 R
PRIV A RI 2 19 DG 1, R A 28 & (14 E
T SRR 5 AE T FT RE 2 A B i DR A A
2.4 BEEHEEETERSENHEXEST
DA 50 235 R 2 B R A3% A f  A SCe H f Ael
SESRE R OF ¥ 45 S0k R R B 3 IE A ¢ (P <
0.05) , AHSE R BCH 0. 71, 1 BB F ML &2 00 A4
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Table 4 Mean and range for the cluster group of haploid female fertility rate (HFFR) and
average kernel number (AKN) within the groups of inbred lines
3k 38 BB SRk F /Y% HFFR S SRR AKN
Cluster ~ Number of lines ¥{8 Mean A5 Bl Range ¥{8 Mean A5 5§ il Range
1 1 99.18 59. 82
2 13 95. 35 89.82~99.57 17.24 4.59~38.54
3 8 78. 89 73.56~86. 30 6. 84 2.67~12.16
1
B73
e —
Bl —
EH766
8605 )
EH759
a7 ‘2‘
P
e —
s
G
1145
f=1 |
FF3
Jepill
6y923
Klz L 1 1 1 1 1 1 1 |
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
KREAE RS Average distance between cluster
H32 &M EFE TR B73, K22, B 1 167, 87-1, EH766, C8605, Ff} 598, EH759, & 7-2, & 24,
B 7922, Mol7, 1 178, 58, % C,1145,By815,5% 319, 4t 11,4F1,Gy923,K12
1R 58— 28 MR T PR SR8 0 S A Rk 5 2 SR B 2 Ol MR R R A2 BB 0 T SR AR RE 5 3 Dl S =28 Ty
FEH MK RE 1 22 b Rk, B 25 FE 2 0 A B 0 AR DG M o3 s AT DA SR — 2%,
The lines in the figures are: B73, K22, Kenzil67, Yu87-1, EH766, C8605, Dan598, EH759, Chang7-2,
Jing24,Tie7922,Mol17,Xul78,Zheng58, Huang C,1145,By815,Qi319,Longkangl1,4F1,Gy923and K12.
1 stands for lines with best HFF;2 stands for lines with middle HFF; 3 stands for lines with worst HFF.
Correlation is much more significant and could be in a cluster in according with distance value.
B2 2EABEFEREREE
Fig. 2 Cluster analysis of haploid female fertility (HFF)
x5 HECHBEUERESHBEEEREHERXE
Table 5 Correlation analysis of haploid female fertility (HFF) and haploid male fertility (HMF)
. P TR %L iR gy LI T A5y
X sk T
Pk Kernel Anther Pollen Anther Pollen
. ¥R/ % Kernel row ) )
Trait number emergence production emergence production
HFFR number
per row rate rate score score
9tk % HFFR 1.00 0.14 —0.65™ —0.01 0.09 0.10 0.15
TSS9k AKN 0.71" 0. 41 —0.66™ —0.06 —0.01 —0.04 —0.01

Heoxx FRESBE P<0.01,

Note: ** significant difference at 0. 01 level.
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