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Bio-haploid inducing and doubling methods for maize (Zea mays L.)

SUN Gui-xing,ZHANG Ye, LI Yang,DONG Ying,ZHANG Yan-hui,
WANG Li-ping, XU Xin, YANG Wei-guang

(College of Agronomy , Jilin Agricultural University ,Changchun, Jilin 130118, China)

Abstract: [Objective] This study aimed to obtain suitable methods for maize haploid inducing and dou-
bling. [Method) Using the F, generation hybrids of high resistance head smut inbred line Z99 and high
sense of stem rot inbred line R120 in north corn region as female parent and 5 haploid inducer (Y601 —
Y605) released by Northeast Agricultural University as male parent, maize haploid inducing test was con-
ducted. Using colchicine as maize haploid artificial chromosome doubling agents, four approaches (dipping
seed method.,dipping bud method,dipping heart leaf method,and injection method) were tested with three
concentration gradients each (0.1,0.3,and 0.5 mg/mL). [Result] The maize haploid inducing rate of lon-
ger silk ( =8 e¢m ) pollination was 17. 4% on average,about 3. 3 times of that of shorter silk (<{4 e¢m) pol-
lination. Haploid inducing rate of late summer pollination was 18. 9% on average,about 3. 3 times of that of
middle summer pollination. In the four haploid colchicine doubling treatments, the plant survival rate of
dipping seed method was lower than 50%. Injection (0.5 mg/mL) and dipping heart leaf (0. 3 mg/mL)
methods had high fertile rates of 46. 9% and 28. 3% and seed rates of 14. 6% and 10. 9% , respectively.
[Conclusion] The haploid inducing rate was significantly influenced by the silk length and pollination date.
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Late pollination and low temperature would increase haploid inducing frequency. Injection method and dip-

ping heart leaf method were good for chromosome doubling.
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Table 1 Haploid inducing rates for pollination with different silk lengths
HLRKESL em W2 K JE=>8 em
QAR Silk length<C4 .C,m Si}k leng1h>8‘ cjm
Male material wrpky EEEEREREC gy e TERIEEEEC W ira sy

Grains of

Total grains pre haploid

Inducing rate

Grains of

pre haploid Inducing rate

Total grains

Y601 3 980 170 4.3 4 380 700 15.9
Y602 3 660 235 6.4 3 900 521 13.4
Y603 4 000 275 6.9 4 340 936 21.6
Y604 4 020 336 8.4 3 580 728 20. 3
Y605 4 220 112 2.7 3 760 596 15.9
SE4{H Mean value 5.7 17.4
k2 HLKESFTEABFSRENAEZSN
Table 2 Variance analysis between silk length and inducer
7% S R I A FJ7 #l ¥or F1{H
Source of variation DF SS MS F value
755 %] Inducer 4 58. 1 10.5 5.4
HE 2K FF Silk length 1 337.5 337.5 76.2% "
%% Error 4 20.5 4.1

Hex FRBEFEFP<0.05), x » RAEFWEFH(P<0.0D), 4.

Note: * indicates significant difference (P<C0.05), * % indicates extremely siginficant difference (P<C0.01). The same for table 4.

2.1.2 FRAHEHHHPHERELEKRFFE HE
3 AT HT, B2 8 B R A AR S R IR A AR K sz A, AR
Ji 253 I 7 2475 5 R W I KT AR B 2 by 5 1 - 3
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Table 3

2 Y604(8.5%0) ARG M IES R EMIES &
J Y603(23.2%) . %15 S R ARG B4 I B AE IR
SRYE TR

ATEEHHBHERREEESE

Maize haploid inducing rates with different pollinating dates

TR BE(07-15—08-01)

Summer days treatment

LA 11 R

R )5 4b F(08-15—09-01)

After Summer days treatment

Male material

. Grains of
Total grains !

pre haploid

T MR immimas/ %

Inducing rate

pre haploid

Total grains Inducing rate

Y601 3774 181 4.8 4 201 737 17.5

Y602 3 541 248 7.0 3513 516 14.7

Y603 4 105 261 6.4 3995 927 23.2

Y604 3963 339 8.5 3 289 732 22.3

Y605 4474 112 2.5 3 569 597 16. 7

SE-34{H Mean value 5.8 18.9
X 52 53 I5F 30 5 AN TR 75 S AR TRD AT O 22 40 A 4 SR AR K, HAR 5 520 B ] DL = A AR

R 4. K 4 GEREW 5T R ) AR AL R 55
SRR FN T M K L B [R] 528 I S8 i
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L 18] 14 22 53¢ 52 ) B K
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I Y
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Table 4 Variance analysis between pollinating date and inducer

2 S ok I ER:Epis Rl ¥ F1H
Source of variation DF SS MS F value
%5 & 18 Inducer 4 62.1 16. 1 7.6
Ay a] Pollinating date 1 399.9 340. 3 81.1*~*
k2% Error 4 23.5 5.7

2.2 ERBEEMGLE

2.2.1 R AaAE T ik w3 AR AR AR R TE R0 Y 0
AR5 AR R R R U R A BOK AR 25

b TRV BRI . 3 O

Wy 0.1 me/mL, 2 25 35 1Y 16 B R R O 0.1
mg/ml, 7 5 B SRR O 0.5 meg/mL. 1R
TR KA 28 45 J5 ke R Ao 2 T 952 ol Ak BRI PP AR A
PR32 T AR AR L H At 3 Fh Oy 15V L AR 3 Fh S IR
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Table 5 Survival rates of maize haploid plants with different colchicines concentrations
okl %/ B L EFR
(mg+ mL 1) Dipping seed method Dipping bud method
Colchicine LT kA bR WL/ Y6 LT B R WL Ve
concentration Survival of strains ~ Sum of strains Survival rate Survival of strains ~ Sum of strains Survival rate
0.1 35 86 40.7 79 99 79.8
0.3 37 85 43.5 57 94 60. 6
0.5 24 88 27.3 46 92 50.0
okl %/ WLk AR
(mg + mL 1) Dipping heart leaf method Injection method
Colchicine LTk A BB WL Ve WL B B HRE WL Ve
concentration Survival of strains ~ Sum of strains Survival rate Survival of strains ~ Sum of strains Survival rate
0.1 48 86 55.8 36 91 39.6
0.3 49 92 53.3 48 94 51.1
0.5 23 81 28.4 58 96 60. 4

2.2.2 KRB AAE G k3 RS AR O A 25 K0
o B 6 A T W HLAE 4 BN T b R
(R R0 S5 i TR e 358 3 10 %6, 7E B OK Al 2 i 2
WeREN 0.5 mg/mL I HUOH 31K 5] 46, 9%, 45 50 %K
WA= o 14,6 %0 5300 iR FE 0.3 mg/mL FHUk

Ry 28. 300 AESLH Ny 10. 9 %0 5 12 R Ik A HUKY AR

fIKF 10% . 76 B K Al 25 5T 4t vk B Ry 0.3 1 0.5
mg/mL T &5 SR EMAL (1. 2%, 1. 12%0) ;12 ZE ik &
F£ 0.3 mg/mL T M R L 1020, (H H 4550 %40
AR 1%0) . &5 LA LR L FE JORS 1 A2 SR
TET & 8 S5 32 R0 S0 P 3 R X A

K6 ARAREREMAKUELERERBEEEHEHE
Table 6 Fertility rates of maize haploid plants with different colchicines concentrations
Bokiliz/ Bk [ES RS
(mg » mL~1) Dipping seed method Dipping bud method
Colchicine BB b S R WOk %/ % OB b B WOk %/ %
concentration Fertile strains Sum of strains Fertility rate Fertile strains Sum of strains Fertility rate
0.1 7 86 8.1 3 99 3.0
0.3 3 85 3.5 10 94 10. 6
0.5 3 88 3.4 4 92 4.3
okl E/ T O I W
(mg *» mL™1) Dipping heart leaf method Injection method
Colchicine HOH R L RREL Bk 3/ % OB Bk £ SRR Bk 3/ %
concentration Fertile strains Sum of strains Fertility rate Fertile strains Sum of strains Fertility rate
0.1 16 86 18. 6 10 91 11.0
0.3 26 92 28.3 12 94 12.8
0.5 7 81 8.6 45 96 46.9
K7 FAREREVKUELEEREEENEIE
Table 7 Seed rates of maize haploids with different colchicine concentrations
BOKANIE / Bk I e
(mg+* mL™ 1) Dipping seed method Dipping bud method
Colchicine 45 SRR SREL LhR /% 25 SR AR R AR gESR /%
concentration Seed strains Sum of strains Seed rate Seed strains Sum of strains Seed rate
0.1 2 86 2.3 3 99 3.0
0.3 1 85 1.2 1 94 1.1
0.5 1 88 1.1 1 92 1.1
S O I i A IRES
(mg+mL D) Dipping heart leaf method Injection method
Colchicine 45 SR AL SREL LhIR /% 25 SRR R ZESR/ %
concentration Seed strains Sum of strains Seed rate Seed strains Sum of strains Seed rate
0.1 3 86 3.5 4 91 4.4
0.3 10 92 10. 9 6 94 6.4
0.5 4 81 4.9 14 96 14.6
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