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Abstract: There are differences in the induction rate and doubling rate of population constructed by different
genetic basis breeding test materials. In order to solve the problem of low induction rate and doubling rate of maize
haploid breeding at present, in this study, the backbone inbred lines of different populations PH4CV, Mol7,
PHO6WC, Zheng 58, D299, H29, Danhuang 34, Dan598, Chang7-2 and S121 were used as the basic materials. Ac-
cording to intra—group and inter—group hybridization, a total of 15 basic populations were assembled, and four in-
bred generations of Fi, I3, F5 and F, were formed respectively to study the haploid induction rate and doubling rate.
High—frequency inducement line Danyou 3 was used to induce haploid of backbone inbred lines and inbred progeny
with different genetic bases, and the haploid seeds of each generation were doubled with colchicine concentration of
0.06%. The results showed that there were significant differences in the induction rate among inbred lines of differ-
ent germplasm groups. Lancaster and Reid groups PH4CV, Mol7, PH6WC, Zheng 58 had higher induction rate.
The high induction rate groups also had higher induction rate through intra—group and inter—group combination of
basic materials. At the same time, the utilization of heterosis improved the induction rate of LRC, SPT and PB
groups. The induction rate decreased significantly with the increase of inbred generation, and the best effect was
doubled in F, generation.
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Table 1  Test materials

RER xR x W
Representative department Genetic group Source

PH4CV Lancaster PH7VOXPHBE2

MO17 Lancaster FE[E 187-2xC103

PH6WC Reid PHOINXPHO09B

#0558 Reid 478

D299 PB A7 FhTE PN78599

H29 PB PN78599x [ Py #4J5

FHi 34 LRC F134075 5

#1598 LRC OH43H13xF} 340xPHET 02xFHET 1% 18

E7-2 SPT LY 95

S121 SPT FF340%(H201/H204)

FHE3 = i Stock6XT68
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5 % | Lancaster X Reid ., Lancaster X PB, Lancaster X
LRC . LancasterxSPT F1 PBXLRC H.4 % & 115 4L
K, PH4CVXPH6WC ,Mo17xH29 , PH4CV xJ} 598 Fll
PHA4CV xS121 V- 117 T 3 5351 4 10.71% . 9.76% .
9.49% .10.18%#M1 10.22% , Lancaster(PH4CV #1 Mo17)
F1 Reid(PHOW C FIAS 58) #F 1 11 51 175 5+ A5 2 AR 4f
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Table 2 Variance analysis of haploid induction rate in population isolated offspring

e SR ¥ 5 FIE
Source of variation Mean square F value
AR 65.33%% 48.78%x
AN 30.65%* 23.87%%

= 1.24 0.78

R 0.01 BEKTE; #80.05 BEAKF. TR

Note: ** indicated significant level at =0.01; * indicated significant level at ®=0.05. The same as below.
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Table 3 Differences of haploid induction rate in different generations of genetically based test materials %
Bt AL LA 1 Generation SRR}
Group Genetic basis F, F, F, F, Mean
LancasterXLancaster PH4CVxMol7 12.08 a 11.32b 10.53 ¢ 9.05d 10.75
ReidxReid PH6WCxf 58 11.66 a 10.54 b 10.17 b 9.64 ¢ 10.50
PBxPB D299xH29 9.65 a 8.87b 8.02 ¢ 6.65d 8.30
LRCXLRC P 34x}1 598 847 a 7.54b 7.08 ¢ 6.57d 7.42
SPTXSPT B 7-2x8121 8.98 a 8.36 b 777 ¢ 6.25d 7.84
LancasterxReid PH4CVXPHO6WC 11.35a 11.05 ab 10.57 b 9.87 ¢ 10.71
LancasterxPB Mol7xH29 10.58 a 10.22 ab 9.98 b 8.24 ¢ 9.76
LancasterxLRC PH4CVx#}598 10.68 a 1027 a 9.78 ¢ 7.21d 9.49
LancasterxSPT PH4CVxS121 1121 a 10.87 a 10.05 ¢ 8.58 d 10.18
Reid #£xPB PH6WXD299 9.87 a 8.15h 7.65¢ 6.24 d 7.98
Reid #XLRC K 58x /1598 9.54a 8.57h 8.01 ¢ 6.57d 8.17
Reid ffxSTP PH6WCXE 7-2 9.78 a 8.25b 8.05b 721¢ 8.32
PBXLRC H29x )+ 34 11.71a 10.85b 9.57 ¢ 8.76 d 10.22
PBXSPT D299xS121 8.89 a 8.14b 7.65¢ 7.20d 7.97
LRCXSPT T 34%x 5 7-2 9.27a 827h 8.01h 725¢ 8.20
¥ H 1025 a 9.42b 8.86 ¢ 7.69 d 9.05
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Table 4  Multiple comparison of haploid induction rate between different inbred progeny and hybrid population

%

i H JLRAVEEHEN TSR
Item Generation/Group Average induction rate
F 22 AR F 10.25+0.21 a
F, 9.42+0.17 b
Fs 8.8620.03 ¢
F. 7.69£0.09 d
LIS PH4CVxMol7 10.75£0.23 a
PH4CVXPH6WC 10.7120.53 ab
PH6WCxA 58 10.50+0.08 ab
H29x P} 34 10.22+0.65 be
PH4CVxS121 10.1820.32 be
Mol7xH29 9.76x0.17 ¢
PH4CVxJ}598 9.49+0.02 ¢
PHOWCXE 7-2 8.32+0.16 d
D299xH29 8.3020.31 d
FI 34 7-2 8.20+0.08 de
#B 58% 1598 8.17+0.10 de
PH6WXD299 7.98+0.04 de
D299xS121 7.97+0.08 de
B 7-2x8121 7.8420.12 ¢
P13 34x )} 598 7.42+0.02 f
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2 P SE At XA 2R B HH R R N %, H29 % % 34
41 20.60% .D299xS121 7 19.53% .PHACV xS} 598
20.77% PHACVXS121 59 20.31%., 1A P 40 il Kehil
A4 PBXPB .LRCXLRC Fl1 SPTXSPT & # H =5 ity i
R D299XH29 N %k 21.04% , J} & 34x )} 598
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Table 5 Haploid doubling rate of inbred offspring of different genetic groups %

RN AL LA fit £ Generation 4
Group Genetic basis F, F, Fs F, Mean
LancasterXLancaster PH4CVXMol7 17.37+0.10 b 18.63+0.05 a 17.07+0.11 be 16.26+0.20 ¢ 17.33
ReidxReid PHO6W CXA] 58 19.35+0.04 b 21.02+0.21 a 17.73+0.03 ¢ 17.35+0.32 ¢ 18.86
PBxPB D299xH29 21.83+0.34 b 23.45+0.33 a 20.53+0.02 ¢ 18.34+0.23 d 21.04
LRCXLRC P} 34x S} 598 19.73+0.21 b 20.93+0.14 a 19.83+0.11 b 18.32+0.24 ¢ 19.70
SPTXSPT B 7-2x8121 20.31+0.28 b 21.38+0.08 a 19.61+0.28 b 18.87+0.02 ¢ 20.04
LancasterXReid PH4CVXPHOWC 17.33+0.19 b 18.59+0.01 a 16.37+0.17 ¢ 16.03+0.15 ¢ 17.08
LancasterxPB Mol17xH29 17.73+0.08 a 18.73+0.13 a 17.72+0.05 b 17.36+0.63 b 17.89
LancasterxLRC PH4CVxJ}598 21.35+0.16 b 23.76£0.31 a 19.35+0.18 ¢ 18.63+0.13 ¢ 20.77
LancasterXSPT PH4CVxS121 20.99+0.25 b 22.62+0.26 a 19.31£0.22 ¢ 18.31+0.32 d 20.31
Reid FEXPB PHOWXD299 18.74+0.18 b 20.33+0.09 a 18.73+0.07 b 17.81+0.09 ¢ 18.90
Reid FfXLRC F 58%5F598 19.55+0.03 b 20.86+0.14 a 18.73+0.18 b 16.7320.10 ¢ 18.97
Reid FXSTP PH6WCXE 7-2 16.37+0.03 b 18.34+£0.52 a 15.32+0.03 ¢ 15.16£0.07 ¢ 16.30
PBXLRC H29xF}i% 34 21.57+0.27 a 22.84+0.31 a 19.64+0.31 ¢ 18.36+0.24 d 20.60
PBXSPT D299xS121 19.98+0.21 b 21.76£0.04 a 18.44+0.28 ¢ 17.93+0.19d 19.53
LRCXSPT F1E 34% 5 7-2 19.62+0.10 a 20.35+0.44 a 18.62+0.14 ¢ 16.29+0.24 d 18.72
LS IE 19.45+0.12 b 20.90+0.41a  18.47+0.09 17.45+0.04 d 19.07
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