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Exploration of Haploid Seeds with Different Genetic Maize

Breeding Materials by Spraying Colchicine
SUN Cheng-tao, SUN Nan, MA Yun—xiang, JIANG Min, LIU Xiao-li, WANG Yan-bo
(Institute of Maize Research, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: Using different generations of genetic breeding materials with different genetic background as fe-
male parent and high—frequency parthenogenetic induction line G5 as haploid induced by male parent hybridization
as experimental materials, the spraying doubling equipment was used to spray the experimental materials for 8 hours
under the condition of colchicine concentration of 0.625 mg/ml. After spraying colchicine, the results showed that
the material doubling rate of Zhengdan958 in S2 generation was the highest, at 33.75%. Second place was L.3258%
H71 which was added to NSS germplasm such as Ludahonggu and then to yellow—modified SO generation. The dou-
bling rate was 13.02%. The third place was that NSS germplasm added to tropical germplasm S1 generation. The
doubling rate was 10.34%. The results showed that the doubling effect of spraying colchicine was closely related to
the genetic background. In this study, the overall order of the doubling rate of spraying colchicine was Zheng-
dan958 > NSS germplasm > (SS+NSS) germplasm > SS germplasm > European hybrid. Spraying colchicine could im-
prove the doubling rate of all the experimental materials, which was higher than natural doubling 0.83-5.08 times.
Using the spray equipment to double the haploid seeds has the advantages of saving the dosage, simple operation,
convenient for large—scale production and application, reducing the contact of personnel with colchicine, convenient
waste liquid recovery, and environmental protection.
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Table 1 ~ Maize breeding materials treated with colchicine in Hainan in winter 2017

G 5 ORI
Number Material source

1 H 958
2 LL3258/H71
3 D299/PH4CV
4 S3336/PH4CV
5 CT3354/L72V
6 PH4CV/D299
7 M35/P335 1 &
8 P1613
9 PHBWS8/L586

10 KW673

11 PHBWS8/L586

i % R
Consanguinity Generation
X 58xC7-2 S2
NSS SO
NSS S1
NSS S1
NSS S1
NSS S1
I 5 S0
A1 25 s2
SS S1
SAGIAARH S1
SS S1

1.2 ZWHE

SEEF 2017 4 11 H L I AR R A B
Tk H B AT o R BOK A R R E N
0.625 mg/mL, W% bk B (8] 2A7 8 b, b 11 4~ L il 44 6k
(SO ~ S2 T AR) I B R TR EA Tk Ab B . R T
R 2R M4 2F K242 em I, FH BT 7144 40 2 i o
JVR 24 95 170 it (B B IR 5 ~ 10 mm) , 85 40 B 28 AT
TR BRHEE N, T IR KA 2R 1 fin % 14 &
(1), B33k 8 h, SR 5 e LI 7K A T BT L B
FRRS AR 28 IO, MR TS 2834 e . CKOo B
R BYBRZFRIN G WG K . FHAEIELE B 52, ok
JETHR IS

TR 2R = [ 38 BT AR AR 50 B (A o e x
100% .,

1.3 Sitoih

JRUR B ST AE Excel 2007 #4447 AL B, 7
250 DPS v8.01 AT 3L
2 ER55Hr
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H 2 2 AT LLE H, B RKOK AN ZR ), #B 2R 958
(K 58xCT7-2)1 S2 AR AT BHINfE 2 d5e i, 4 33.75%
55 2 42 13258 H71(L3258=PH4CV D598, H71=
C7-2xK12), J& NSS F Jit S0 XA 8L, Hoin %% 4
13.02% ; 5 3 {i D299/PHACYV 2 NSS Ff i fit) S1 1041
BEINAE 38 10.34% . ~F ISR SRR E5h 51 42
LA KW6T3, A% Z AL N 2.82% 5 H ¥k J& PHBWS/
L1586, 4 SSFI BT STACAT AL, HAF- R4 %% 4 3.85%
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13. [ AL
Note: 1, Spray box; 2, Box cover; 3, Spray nozzle; 4, Motor; 5, Rotating bracket; 6, Sprout tray; 7, Liquid guide pipe; 8, Liquid medicine circulating

pump; 9, Liquid outlet; 10, Liquid outlet pipe; 11, Rotating strut; 12, Bearing; 13, Fixed bracket.
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Fig.1 Spray—type colchicine double machine
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Table 2 Average doubling rate of Hainan colchicine in winter 2017

o 5 [ZEEY S I % N VISLiyiRN JCHTRREL () DH Z%¥E IR (%)
Number Material source ~ Consanguinity ~ Generation ~ Handling method ~ No. of seedling plant No. of DH Double rate

1 $B20.958 $B 58xC7-2 2 WERFRIK AL 2R 80 27 33.75
CK 90 5 5.56

2 1.3258/H71 NSS S0 WA KAl 169 22 13.02
CK 182 5 2.75

3 D299/PH4CV NSS S1 IEHABOKANZE 87 9 10.34
CK 95 3 3.16

4 S3336/PH4CV NSS S1 IERRRK AN 2 113 11 9.73
CK 128 3 2.34

5 CT3354/L72V NSS S1 R AOKANZE 23 2 8.70
CK 90 3 3.33

6 PH4CV/D299 NSS S1 ISERRR KA 2 43 3 6.98
CK 91 2 2.20

7 M35/P335 % SS+NSS S0 WEFR KAl ZE 59 3 5.08
CK 92 2 2.17

8 P1613 SS+NSS S2 WEREAKANR 70 3 4.29
CK 97 2 2.06

9 PHBW8/1.586 ss S1 IERB KA ZE 52 2 3.85
CK 95 2 2.11

10 KW673 AN LA St BRIl ZE 142 4 2.82
CK 153 1 0.65

11 PHBW8/1586 SS S1 ARl 258 6 2.33
CK 269 2 0.74
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Table 3 Analysis on the double effect of spray colchicine with different materials

s 37 Rl A ¥ U5 FAH P1H
Source of variation Sum of square Degrees of freedom Mean square F value P value
WK K Al 247.5982 1 247.5982 8 .44 0.016
SERb A RHE] 1379.52 4 344.88 114.95%+ 0.000

FERBAARNN 24.00 8 3.00

Bt 1403.52 12

F4 FEMKARINEERSTER
Table 4 Analysis results of material doubling rate of different generations
A2 SRR -5 M ¥ 95 F{& PH

Source of variation Sum of square Degrees of freedom Mean square F value P value
ANTFHARENS, ~ S2) 248.03 2 124.02 1.86 0.217
AFEACHA 533.78 8 66.72
SRR 781.81 10
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