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Haploid inducing and doubling methods for sweet corn
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Abstract: [Objective] The possibility of applying inducing lines in breeding of sweet corn haploids and
suitable methods for sweet corn haploids doubling were investigated to accelerate the breeding process and
improve the breeding efficiency of sweet corn in China. [Method] Three inducing lines and four hybrids
were used to set four colchicine doubling methods. The results on improving inducing rate and doubling
rate of sweet corn haploids were compared. [Result] The inducing rates of three inducing lines were ex-
tremely significantly different with the highest value of 7. 99% for TY1. The inducing rates of four sweet
corn hybrids were also extremely significantly different with the highest values of 7.57% for Liisexianfeng.
Of the four haploid colchicine doubling treatments (dipping seeds,roots, buds and acupuncturing growing
point) , the plant survival rates of dipping buds method and acupuncturing growing point method were low-
er than 50%. Doubling frequencies of dipping seeds method at 0. 5 mg/mL colchicine and acupuncturing
growing point method at 0. 3 mg/mL colchicine performed better, with the fertile plants rates of 48. 4%
and 28. 9% and plants seeding rates of 15. 2% and 11. 1% ,respectively. Dipping seeds method was the best
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followed by acupuncturing growing point method in chromosome doubling. [Conclusion]) Suitable inducing

and doubling methods could improve sweet corn breeding efficiency.

Key words: sweet corn;haploid induction;haploid doubling;breeding efficiency
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:1 HEXREEFFSHAXBERZREME
Talbe 1 Names and consanguinities of the parents used in this study
LA Male Rl Female

£ FR Name 1l % Consanguinity # Bk Name 114 Consanguinity

TY1 Stock6 /3 1% 3//75 B 1% 3 Stock6/Jigaoyou 3//Jigaoyou 3 Wt 8 5 Tianyu 8 218X 988

TY2  CAUS/F51% 3//% 5% 3 CAUS/Jigaoyou 3//Jigaoyou 3 || 8t 188 Jitian 188 218208

TY3 RWS/# ®iA 3//# mih 3 RWS/Jigaoyou 3//Jigaoyou 3 4 {6, e 5% Lisexianfeng SS3574 X SS8611

99 Jitian 99 SS3574 X 19

1.2 #XFSAE PN TR NSRBI EE @ PN S Ay S Rl R U Tl

SCREARTF 2013 4R 12 A A AE F 3 Mol K 2
(WD FEY) & R0 5L H , B3 05 A RIS 2 17 47 HE
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IR 10~20 A, U 3R 25 S M 0 i SR L 3 4R XL
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Talbe 2

Inducing rates of four sweet corn hybrids haploids by three haploid inducing lines %

TY1
oty i 44

TY?2 TY3 H

HE 1 HE 2 3 w1

Variety name

HE 2 HE3 w1 HE 2 w3 Mean

Repeat 1 Repeat 2 Repeat 3 Repeat 1 Repeat 2 Repeat 3 Repeat 1  Repeat 2 Repeat 3 value
W E 85 Tianyu 8 5.28 5.32 5.54 2.35 2.51 2. 84 1.82 1. 99 2.31 3.20 cC
A 188 Jitian 188 8.18 8. 31 8.76 3. 36 3.84 4.72 2.45 2.56 3.05 4.83 bB
2430 S5 4% Lisexianfeng 10. 20 10. 80 11. 40 6.09 6.53 7.32 4,51 4,89 5.32 7.57 aA
FHHH 99 Jitian 99 6. 74 7.27 8. 04 3.87 4.29 4,45 2.45 3. 04 3.37 5.01 bB
HH Mean value 7.99 aA 4.31 bB 3.15 cC

AN RVNE SRR R 22 5 8 38 (P<<0. 05) . AN KB T8 %R 22 5 B 3 (P<<0.01)

Note: Different lowercase letters indicate significant difference ( P<C0. 05), while different uppercase letters indicate extremely significant

difference (P<C0.01).
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Table 3 of Variance analysis of inducing rates of sweet corn
5 B 5 A
) gﬁ?k(}/‘?\ DF sS MS F Fo. o5 Fo .o
Variation of source
X 41 [f] Between group 2 4.26 3.89 9.27* 3. 64 5.92
AbFR[E] Treatment 11 238. 34 40.72 96.95" * 3.46 3.39
A Female 3 78.82 49. 27 117.32% " 3.25 5.02
LA Male 2 152.76 142. 85 340. 11" 3. 64 5.92
BEAR XA A Female X Male 6 7.16 2.26 5.38** 2.75 3.96
%2 Error 22 5.12 0.42
AR5 Total variation 35 243. 26 7.14
Hex x RREFERBE,
Note: * * means extremely significant difference.
R4 AEAREREMAKMEMELERHERBEEHBFER
Table 4 Survival rates of sweet corn haploid plants at different colchicines concentrations
FOKANZ 7 M ) / (mg » mL 1) Colchicine concentration
b # 0.1 0.3 0.5
Treatment BUREMREL  ABREC BRI/ %0 RIS HREL BRREL AR/ Y% BUSKREL  MHEL BUEER/ %
Survival Sum of  Survival Survival Sum of  Survival Survival Sum of Survival
number strains rate number strains rate number strains rate
=M% Dipping root method 76 102 74.5 54 92 58.7 43 90 47.8
¥ 2£ ¥ Dipping bud method 32 83 38.6 34 88 38.6 21 85 24.7
HRIZE K 12k Acupuncturing 34 83 41,0 38 89 42.7 20 78 25.6

growing point method

TE i T RS B HRE R OR o5 Rl (4 i 2

Note:Due to direct sowing after dipping,there is no statistical survival rate for dipping seeds method.

2.2.2 AR mAETr kST AE R AR A R0 F5 PR B HIORS 1 0 R g5 SR B L3R 5 Mk 6,

Foe AN [ R BB ORI A7 b B K A
F 5 ORERE R BUK 30 Ab 32 B A T Sk B A5 4 O UMM R

Table 5 Fertility rate of sweet corn haploid plants at different colchicines concentrations

BN Z TR W JE / (mg » mL 1) Colchicine concentration

0.1 0.3 0.5
Ll\im . . .
Treatment HOMAREL  RBREL BOMEER/ Y BOMPRREL  MBREL BOWER/ M HUMBREL  BEREL BOMER/ %
Fertile Sum of  Fertility Fertile Sum of  Fertility Fertile Sum of Fertility
number strains rate number strains rate number strains rate
& Dipping seed method 9 81 11.1 11 79 13.9 44 91 48. 4
=M Dipping root method 3 103 2.9 10 93 10. 8 4 91 4.4
¥ %1 Dipping bud method 7 84 8.3 3 89 3.4 3 86 3.5
. R .
FPRIZLE R Ak Acupuncturing 16 84 19.0 26 90 28.9 7 79 8.9
growing point method
K6 ARAREREMKUEMELERNFEREEFENELER
Table 6 Seed rates of sweet corn haploids at different colchicine concentrations
FROK Al T E / (mg » mL ") Colchicine concentration
b 8 0.1 0.3 0.5
Treatment GEUCARAL O RBREL A5/ % SESCRREL O MBREL 4SRN AR BB 4R/ %
Seed Sum of Seed Seed Sum of Seed Seed Sum of Seed
number strains rate number strains rate number strains rate
= Dipping seed method 4 82 4.9 6 80 7.5 14 92 15.2
=M% Dipping root method 3 103 2.9 1 93 1.1 1 91 1.1
¥ %1 Dipping bud method 2 84 2.4 1 89 1.1 1 86 1.2
il A K Y :
FIRIZE R ALk Acupuncturing 3 84 3.6 10 90 11.1 1 79 5.1

growing point method

H12 5.6 AL, 78 4 SR T7 3% Ak i n FRCR AR b 3 FfBKOK Al 2R 5 o e R Ak HET A Ok



573

E e ERAAT RN A 00

R 1070 AERORANER Bt i % 0.5 mg/mL
A IR R A B de 18, b 48, 4 %0 5 LA 45 S R Al B v
K15, 2%, BHRIAK SEAE 0.3 mg/mL BOKANER
AbFET O % 28, 900, B LR R 11 1005 1M1 R
AR R 25 15 (4 HORS 6 245 7 10. 820 . 18 B K Al
JRAE R BE A 0.3 1 0.5 mg/mL I (1 45 5% 5 3 7
2% VIR . i n] LU 76 SO M R 25 92 R 07
TET 5 352 i RT3 254 3k BRI AR S8R R X B -

3 B

3.1 HEKBREBEAEMIFS

HARAT B e T 1L A R PR A B B4 R AR
iz EK DH FFECRSEH T £ ARM 70T k7
A e B A R E R LA AR G . Ho,
BRI R B ok DH BRI, HHk
R KD H @ik 3 57 MR EAR, AP EF 1
VB RAE 1020 DL I Bt L dric B 48 B i KL 8
Ky ) PO R A OB AL R R TYL ~TY3,
2013 4, MR K S5 T OK & Rl AL DL F oK B
RiEF R TYL~TY3 NA R R T35S R AR
AT K S PR R R R 5 R B R R, TY L ~
TY3 5%kt K 2238 F LA 75 7 A B A% AR 11 g
ZES A2 E R X ROk DH B A — &
HEAEH

AR &5 e nl DLE L 3 MR IA 5 R R
[ Al F oK I S Fh A 5 2 A E R B 22 7 5 &
RS T RN [ AR TS SR I S e i
m T HAE S R, B, 5850 Ok 2458 B LA ik
BHA T A S RAET RN TS AT
FERELFYEBFREEFR N TREE KRR
R E AR AR 2,
3.2 FMENXKBEEAME

Chase™ ™ 4 t FH KK AL 2 1 W0 5 358 oKk 4h
G B AT A% . Gayen S5V SR TR AL i
e 3E EOR BRI A R AR B T 180, BB AR EY
FE 6 I3 R 4K 9 109 A ) 0 ek v 32 14 Bk K Al 2 i LA
DMSO 7§ &b #3858 oK 2548 K5, B BLAE 6 i
WL 0. 5 %KM ZE B LA 2. 0% DMSO FY kb Bk 5
AP AR R Rk 32.3% .

ARG 25 5 e B 38 2R T R i A K SE X R
KA R 7 B AT R T 50265 12 Ak
(0.5 mg/mL Bk KA E) F1EFH] A= K 5 ¥k (0. 3
mg/mL Bk KAl F) BB R S (48, 4%,
28.9%0) , AHI 1) 25 92 R (15, 226, 11. 1 ),

VAR AL A0 BEACR B b B A R RE IR Z . 43
S PR iBF R | K S S NP O i S S Y R N )
TR R B g » BR85S AR AR X

B2 S R ST 3 B BR KA R A 4 2
i H 5 A A T A 3 SRR AR D S 5 | 2 e 22
A7 20 246 WO HAR S5 L e A AR A AN R S M
BEL 11 75 53 24 v 30 AT o8 o A LA A B 2 £ 1
Ko 7 H R I 5 E AR ) 4 R b s R
R GEAE LYK N3 e o R PR 202U A SR Ik B
M AR A POKMR KIEH TR AL &=
VR AR W 21 1 B0 T A BRI T 2 (0 A ) 1) 2R
REFMARE RN, HH T AT %A F 3
LY =9 AR VIR R A e R N S 1B LT
AR PRATZH 1 1A K A A A TR AR AR ZF 85
A7 b B A IO 32 R AR BRI AL 2R A S ok B L0/ 2
o [ I 3R AR kv B 2% 52 A B0 AR DL 0 A R A% R
B R H R i 4k 22 W Wk 20 FUE 57 49 50 T R £ R
AR R I L A A S8 IR 22 B K O A T 1]
IR LU AR R A R

(5% k]

(1] F A, S0P 1 VAR WT, 2 38 1) 6 oK BT BUIR | 1) 3 R O T
e E K (1], ERRE,2001,9(2) :3-7.
Shi D Q. Guo Q F, Wang L. M, et al. The situation of maize
quality and development priority of high quality food maize in
China [J]. Journal of Maize Sciences,2001,9(2):3-7.

(2] BEARGGELV .30 2855 R A ER (ML JEat. ROl
Wdk . 1997.79-104.
Liang Z J,Lu W P,Wan R, et al. Particular kind of maize [ M].
Beijing: China Agriculture Press,1997.79-104.

(3] FpHmoe, dhAm ot 228 25 B A AN E K ™ R 5 &k R
L0 T &AW RL 2 ,2009(10) : 35-38.
Zheng ] R,Han F G,Li Z ], et al. Domestic and international
situation and development trend of sweet corn industry []].
Journal of Guangdong Agricultural Science,2009(10) :35-38.

(4] X3RS, sk, K Stock6 Ay 1545 P K HoAE T K& Al L
BEFT LT R Al B2 . 1996 (3) 1 4-7.
Liu Z X, Zhang M T. Genetic characteristics of maize inbred
Stock6 and its application in breeding [ J]. Journal of Shang-
dong Agricultural Science,1996(3) :4-7.

[5] sk¥mi. kM. % £ .%. XK Stock6 if5 T B A% 1A 57 F e
LI el TR 24 B 2 41 2011, 24(3) - 58-62.
Zhang Z L., Feng F Q. Jiang F, et al. Development in the re-
search of haploid breeding by Stock6 in maize [ J]. Journal of
Zhongkai University of Agriculture and Engineering, 2011, 24
(3):58-62.

[6] Zabirova E R,Shatskaya O A,Shcherbak V S. Line 613/2 as a

source of a high frequency of spontaneous diploidization in corn



100

P A e MR K i AR

544

(7]

(8]

9]

[10]

[11]

(12]

[13]

[J]. Maize Genet Coop News Lett,1993,67:67.
AT AR ARAT , XVHR IR A5 B B 7 500 0 6 oK SR A fin %
BORBEFE [1]. TP, 2012,20(5) 1014,
CiJ B,LiJ Z,Liu Z K,et al. Doubling effect of anti-microtubule
herbicides on the maize haploid [J]. Journal of Maize Sciences.,
2012,20(5) :10-14.
X R AR R T K PP A A 7 A B AR DL R e B 1R
BoAk 2 A LI /92 4. 2000, 26 (6) : 947-952.
Liu Z Z,Song T M. Fertility spontaneously restoring of inflo-
rescence and chromosome doubling by chemical treatment in
maize haploid [J]. Acta Agronomica Sinice, 2000,26(6);947-
952.
TR E kN gR . B R Z L A B HCEORTE Ok & R P A L
R m R (I, fE 4. 2012(2) . 15-17.
Xing ] F,Zhang R Y,Duan M X, et al. Discussion on problems
for utilization of haploid breeding of maize [ J]. Crops, 2012
(2):15-17.
S TR RR AT S A /NEL A S TR IR R0 A K SRR AR 4 3
% (] AEW 23R .2012,38(3) :416-422.
Hui G Q.Du H W, Yang X H, et al. Doubling efficiency of
maize haploids treated by different herbicides [J]. Acta Agro-
nomica Sinice,2012,38(3) :416-422.
PRAIIL. B 58, AL 55 RS R E R AR (M. 2 Ji.
Jemt o E RO R R 2012,
Chen SJ,Li L,Li H C,et al. Maize haploid breeding [ M]. 2nd
ed. Beijing: China Agriculture University Press,2012.
Chase S S. Monoploids and monoploid derivatives of maize
(Zea mays 1..) [J]. Bot Review,1969,35:117-167.
B S SIS g7 B DPS B AL 3 R g2 (M.
e At B E AR W RAE . 2002.:304-311.
Tang Q Y, Feng M G. Practical statistical analysis and DPS

[14]

[15]

[16]

[17]

[18]

[19]

data processing system [ M]. Beijing: Science Technology
Press,2002:304-311.

% o AR BT RFIAS KT R ERIE S
NGBS [T, 3 Al K2 2 4, 2014, 36 (2) - 139-
143.

Jiang L,Ci J B, Cui X Y, et al. Study on induction rate and
doubling rate of maize haploid under different ecological con-
ditions [J]. Jouranl of Jilin Agricultural University, 2014, 36
(2):139-143.

XK, KRS, B A R R S B AR R E AP Y
REH [T]. FhF,2014,35(5) :49-52.

Liu P X,Liu H P, Luo R G, et al. Application of haploid in-
duction breeding technology in maize [J]. Seed,2014,35(5)
49-52.

Chase S S. Production of homozygous diploids of maize from
monoploids [ J]. Agron J,1952,44;263-267.

Gayen P,Maden ] K,Kumar R, et al. Chromosome doubling in
haploids through colchicines [ ]J]. Maize Genet Coop News
Lett.1994,68:64-65.

RS 3K /INTT L B MG B, 45, 6 I T B OK A1l 25 1 S Ah 38 oK B
FERB NG HORTFSE (1], ERBF2E,2007,15(4) :49-51.

Wei J J,Zhang X L,Chen M X, et al. Analysis of the results of
injection treatment with colchicines in six leaf stage to maize
haploid [ J . Journal of Maize Sciences,2007,15(4) :49-51.
OB - 2 B E BT, A5 BOK AL 2R ) 7 =X S AL 2 A 1
BF5e (1. A2 AR R R0 1 2013,35(7) 14651,
Jing CJ,Li C T,Deng Y P,et al. A study of intermittently in-
duced polyploidy by colchicine in plant [ J]. Journal of South-
west University ( Natural Science Edition), 2013, 35(7); 46-
51.



