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Preliminary Study on Soaking Seed Mean

Optimizaiton of Sweet Corn Haploid
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(Crop Research Institute, Guangdong Academy of Agricultural Sciences /
Guangdong Provincial Key Laboratory of Crops Genetics and Improvement, Guangzhou 510640, China)

Abstract: In order to further improve the doubling efficiency of sweet corn haploid, “Yuetian13” haploid seeds
as materials, different concentration colchicine was directly used to soak sweet haploid seeds, at the same time, dou-
bling time and temperature were studied, and optimized the soaking seed method. The results showed that the colchi-
cine concentration, doubling time and temperature effect the sweet corn haploid doubling ratio, soaked sweet corn
haploid seeds directly by colchicine, can significantly improve the doubling ratio of sweet corn haploid. If not consid-
ering the interactions among various factors, the optimal doubling concentration, treatment time and temperature
was 0.02%, 30 hours, 32°C respectively, if considering the interactions among various factors, 0.02% concentration,
24°C and 32 hours treatment could obtain more(doubled haploid, DH) line, but the Phytotoxicity ratio was very low,
and was superior to the natural and normal colchicine doubling treatment, the research can provide reference for
soaking seed doubling of sweet corn haploid.
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Table 1  Variance analysis in different treatments and repeat

SIS | Rl A ¥y F-i
Items Quadratic sum Free degree Mean square F—- value
OB 4 [a] 5032.02 26 193.54 7677+
Pollen fertile ratio 4N 136.14 54 2.521
JESan 5168.16 80
ER 2 1] 1343.99 26 51.69 33.19%
Phytotoxicity ratio AN 84.10 54 1.56
St 1428.09 80
459 ZH[H] 18 884.43 26 726.32 227.40%*
Fruit ratio 4N 172.48 54 3.19
Js8an 19 056.91 80

T IR 22 I K

Note: ** indicated the difference was extreme significant level.
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H1 & 2 AT AT, 27 A AL BRIA] 25 F R AP A 5 25 5
AEWE A 0.33% ~ 15.38% , 25 FAK T 1% 1 b Hi 3 4
A B AR T H ORI ZR AR, 53514 0.02% 1k
J& 32°CALFH 24 h,0.02% ¢ & 32°CALFH 18 h,0.1%
W 22°CHb 18 h,0.19% W &\ 32°CALH 18 h, HiAH

435914 0.33% .0.37% .0.37% .0.89% . A% T HLFk K
IR AT 124, (5 44.44% ; 25 E R EF T 10%H)
AbFRAE 6 A4, ¥ I 3 TR IR ORI R A3, For,
HE4 R 3 07 AL K 0.1% 4 . 27°C Ab BE 30 h,
0.06% 1 & . 22°C4b 3 24 h, 0.1% He & . 32°C 4k 3
24 h, HABH 4> 51K 15.38% . 15.00% . 14.29% .
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Table 2 Phytotoxicity ratio, pollen fertile ratio and fruit ratio of different treatments

Bokliz  nfsmiE] nfEEE mE R AR AER AR B HoiR SR 4R

(%) (h) (C) (LS (C7S IS+ ((7 ST Z S (7] (%) TRk (%) {ZS4 (3] (%)
Colchicine Doubling  Doubling ~ Germination ~ Survival ~ Phytotoxicity Phytotoxicity Pollen fertile  Pollen Fruit Fruit ratio
concentration  time temperature haploid haploid ~ haploid ratio haploid fertile haploid

number ratio number
0.02 24 32 301 161 1 0.33a 56 34.78 ghi 21 13.04 f
0.02 18 32 273 91 1 0.37 a 39 42.49 k 7 7.69 e
0.10 18 22 273 63 1 0.37 ab 14 2222 b 2 3.17b
0.10 18 32 224 77 2 0.89 ab 25 31.82¢f 2 2.60 b
0.10 30 22 196 91 3 1.53 be 17 19.23 a 2 2.20 ab
0.02 18 27 364 182 7 1.92 cd 77 4231k 7 3.85¢
0.02 30 27 343 133 7 2.04 de 46 34.21 fgh 2 1.50 a
0.02 18 22 329 147 7 2.13 def 53 35.71 hi 7 4.76 cd
0.06 30 22 308 112 7 2.27 def 42 37.50ij 2 1.79 a
0.06 30 27 252 133 7 2.78 def 24 18.18 a 2 1.50 a
0.02 24 22 343 98 14 4.08 def 32 32.14f g 2 2.04 ab
0.06 18 32 315 91 14 4.44 def 39 4231k 7 7.69 e
0.02 30 22 287 147 14 4.88 def 63 42.86 k 7 4.76 cd
0.06 24 32 273 140 14 5.13 def 49 35.00 ghi 7 5.00 ed
0.06 18 22 259 98 14 541 ef 39 39.29 2 2.04 ab
0.06 30 32 238 119 14 5.88 efg 32 26.47 e 14 11.76 f
0.02 30 32 322 147 21 6.52 fgh 39 26.19 de 21 1429 ¢
0.06 18 27 315 154 21 6.67 fgh 56 36.36 hij 7 4.55cd
0.10 18 27 266 77 21 7.89 gh 13 16.67 a 2 2.60 b
0.02 24 27 336 98 28 8.33 hi 39 39.29 7 7.14 e
0.10 24 22 231 84 21 9.09 hi 21 25.00 bede 2 2.38 ab
0.10 30 32 140 28 14 10.00 ij 7 25.00 cde 7 25.00 h
0.06 24 27 280 133 28 10.00 j 42 31.58f 7 5.26d
0.10 24 27 182 91 21 11.54 21 23.08 b 2 2.20 ab
0.10 24 32 147 91 21 14.29 32 34.62 ghi 2 2.20 ab
0.06 24 22 280 126 42 15.00 k 23 18.18 a 2 1.59 a
0.10 30 27 182 91 28 15.38 k 21 23.08 be 1 1.10 a
HRAKAIZ AL H(CK) 355 212 10 4.72 75 35.38 10 4.72
FIOR AR (CK) 331 77 23.26 5 1.51

T HAT AR P B A PR 22 57 R 3K 5% .35 7K, S 22 WIS A BRIR] 22 5k 5K K- R KIR]

Note: The treatments with the same letter indicated the different between the treatments was not significant at 5% level, contrarily the different be-

tween the treatments was significant at 5% level. The same as the following table.
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Table 3 Difference significance analysis on pollen fertile ratio, phytotoxicity ratio and fruit ratio

%

Factor Treatment Average phytotoxicity ratio  Average pollen fertile ratio Average fruit ratio

ORI (%) 0.02 340 a 36.64 ¢ 6.63 b

0.06 6.40 b 33.02b 3.88a

0.10 7.89 ¢ 23.77 a 4.59 a

TS (] (h) 18 3.34a 3450 ¢ 3.6la

24 8.64 ¢ 30.24 b 442 a

30 5.70b 28.69 a 7.07b

IR (°C) 22 4.97a 30.07 a 258a

27 7.39b 30.20 a 325a

32 532a 33.17b 9.27b
3 LR R Jr ¥ AT REREAE T 2595 (B A 544
RN AR5 I e AR OK Al ER B IR I AR A A
3.1 BMREMZENABREER 5, PV KIS UL, it i 4 S AE PR ERART 1%,

RAE R IR A TR A2z
U R (51 e P s s PN I e T =
TETAE B , BRI T Se oA miig ok, i
[N 0L S AR RS NN B3 RAUTEPS
oo RGERFINEREF A KR 12 ~ 24 h, J5 e
ABOKANZ AL FE 12 ~ 16 h, 55 TG KT TE 1%

S E T H RO AN Z AP ik T 64>
GEIR L T% AL B, o, 0.029% 1k B 24°CAb B
32 h 1 24 FE RAL 0.22% , (B H 45 50 R Mk 3] T
13.04% , i 2 5 T B SR NA% F o ALRK KAl 22 b 2
DA, 3 S I AR R AL, PT SR 2 %
PSRN AR AR EE AT HL R PR A R vk i



56 £ ok B 23 %

FEXFEARR, Xof AR A 05 B A/ (H 3 5 S Ab
Bsf ], BRI 2R T 3853 1E A AR R, LA FF
H—PTRAN .
3.2 HIMERMEMEHRHOESE
F5E A B, ROKANIZR R B AR TR LR 24068
PAAEIRZGE AR WM RS SR A R, (HE 4
590 ST AM IR —5, A2 %
R A0 BV B B I S N, X SR A SR 4
IR — B0 AFAE IR B [ R A3 T B X - 1 245 3 32
s b SRR EERAS —5, 73480k 20t
5% b AT v 8 Bt A AL B AR B B v R A B
[i) P A2 1717 J8 2 A, K S5 i AR 8 SRA I, ik
PR B = A R TR m HOR R 2518 5T AE —
AT S S5 AR BOKANER e B X1
IR FZ A ST AR — B0, A5 T Bl ik
BE4 0.02% , AT ABFFEILL 0.06% 2 32 5 [FIR, A2
B TR | P4 25 S0 A8y, 33X S T AAH DG ST 4S
— 3 TE MR 5 T IR BE T A T v i A
S5 X SRR G R A S
FRARANZR AR B A% sl [i) R 5 34 25 S e il

b/ NER RN | R e S (SIS D10 P23 N B R S
VR R 5 ) RS e A B AN AR ], BEA AH 1458,
A2 SHT B AAIR] , H A, 13X g
Sikgeprkl SUES gt e b 2= 50 0¢, L2
il R BAAR AR HO (HA —E BB 5, (R, 255058
T RBHERA Y SN T E ORISR . AR A R
HAE, IG5 38 B A BRI 8 0.02% , e fEAk
P E] 30 h, o MR 32°C; 457 % 1845 R &K ) B
1, 0.029% 1 B 24°CALFH 32 h b B BA A A 46 S
= 20 RN, BT A R s A ORIl 2=
Qb
(1] fTWURE, J7 5,8 7, % 20124F ) AREE K Il & I 3

xR . T AR RR,2013(12):3-5 .

He S Q, Wan Z, Luo J. Development situation and countermeasure

on Guangdong sweet corn industry in 2012[]J]. Guangdong Agricu-

ture Science, 2013(12): 3-5. (in Chinese)
[2] Chalyk S. Properties of maternal haploid maize plants and potential

application to maize breeding[J]. Euphytica, 1994, 79(1-2): 12-18.
(3] BRI, B 32, 28051 TR AR R AR M . b5t ol

Aol K2 i it , 2009 .
[4] ZERARE, WU XU S | RS R A IR . FORE

2,2011,19(2):54-57 .

Li G K, Hu J G, Liu J H. Primary research on sweet corn haploid

breeding[J]. Journal of Maize Sciences, 2011, 19(2): 54-57. (in Chi-

nese)

[5] A 5, %K, CHANG Ming—tang, 25 . K SAPHA S FhBFST

JE)] . FARFRHF,2008, 16(1): 1-5 .
Cai Z, Xu G L, CHANG Ming—tang, et al. The advances in haploid
breeding of maize[J]. Journal of Maize Sciences, 2008, 16(1): 1-5.
(in Chinese)

[6] & &, EER,EPMH.5 . KEFKRAFEFREADIL
[J]. FKF24,2008, 16(6):48-51,57 .
Jiang Y, Wang Y M, Wang Z W, et al. The advances at haploid
breeding of maize in China[J]. Journal of Maize Sciences, 2008, 16
(6): 48-51, 57. (in Chinese)

(71 B s AL /NG 55 ORI S S A A% -H AR AT
R[] . FOKREM#,2010,18(1):12-14,19 .
Li L, Li H C, Xu X W. Research progress of haploid doubling tech-
nology on maize[J]. Journal of Maize Sciences, 2010, 18(1): 12-14,
19. (in Chinese)

(8] XM, SR, Wh AR 5 . EOKIE AR T AR Iy 10t
SEHEEL)] . BB ,2013,41(34): 13147-13149 .
Liu P'Y, Zhang Z L, Pu H J. Development of the doubling method of
haploid by in vivo induction in maize[J]. Journal of Anhui Agricul-
tural Science, 2013, 41(34): 13147-13149. (in Chinese)

(9] XSG, RIFHT . R EAG AMERE R PR 1 SRR LR e (A

b2 . VER2E41, 2000, 26(6) : 947-952 .

Liu Z 7, Song T M. Fertility spontaneously restoring of inflorescence
and chromosome doubling by chemical treatment in maize haploid
[J]. Acta Agronomica Sinica, 2000, 26(6): 947-952. (in Chinese)

[10] Gayen P,Madanjk,KumaR R ,et al. Chromosome doubling in hap-
loids through colchicine[J]. Maize Genet Coop Newslett, 1994, 68:
65 .

[11] Nedev T, Gadeva P, Kaptchev B, et al. Colchicine=induced chromo-
some doubling of maternal haploids with in vitro culture[J]. Maize
Genet Coop Newslett, 1999, 73: 80 .

[12] AR . T ARSI AR KB MK HLEIRID] . ARAE «
gl R, 2001 .

[13] BRARAS, ARL0M, XU | T FOR G RN IS 7 5 L AL
T E BRAEFSEL ] . KRR, 2001,9(3):12-13 .

Wei J J, Li HM, Liu Z Z. Primary study on artificial doubling meth-
od of maize haploid and tests of pollen vigor[J]. Journal of Maize
Sciences, 2001, 9(3): 12—-13. (in Chinese)

[14] 3¢ BB 58, XK, | mRUE s S FOR AR A L Hom
FE T BRI - O 22447, 2006, 11(5):17-20 .
Wen K, Li L, Liu Y Q, et al. Study on bio—haploid inducing and
doubling efficiency in maize[J]. Journal of China Agricultural Uni-
versity, 2000, 11(5): 17-20. (in Chinese)

[15] B2, UMK, SR . Stock6 258 75 1Y T K S Ak 24 m

FRCRIESEN] . KRB ,2009,17(1):22-27 .

Han X L, Tang Q L, Rong T Z. Study on doubling efficiency of
maize haploid induced by stock6[J]. Journal of Maize Sciences,
2009, 17(1): 22-27. (in Chinese)

[16] #RE R ACEAN, RIBEFE, 45 . FORSAAHATE SRR 52
[J]. FARI,2012,202):1-5 .

Xu G L, Dai Y X, Liu X D. Research on the induced rates and the
doubling rates of haploid in maize[J]. Journal of Maize Sciences,
2012, 20(2): 1-5. (in Chinese)

(T #£% 63 W)



248 2 AR KRR T

Wi K 28 3Bt S P Sk g 63

[53] X 4%, 8 bk g . ARNIRE J) R KRR TIR T A R

JEIASART] . I AP RE 2747, 1999(1): 65-69 .
Liu J, Huang S Z, Fu J R. Changes of embryo protein inmaize seeds
with different vigours during dermination[J]. Journal of Tropical

and Subtropical Botany, 1999(1): 65-69. (in Chinese)

[54] X 75, 8 bk AGKH . AR J7 3 AR T IR A e B R

FIE IR - AE 241, 2000(3) : 253257 .
Liu J, Huang S Z, Fu J R. Synthesis of heat shock protein in maize
seed embryo with different vigor during germination[J]. Acta Botani-

ca Sinica, 2000(3): 253-257. (in Chinese)

(LEF 56 W)
[17] ZRAELE, 22407, XIPRIEE , 45 . PURAE BRI B PR R A%

FCRBFTEL)] . BB, 2012,20(5):10-14 .

CiJ B, Li ] Z, Liu Z K. Doubling effect of anti-microtubule herbi-
cides on the maize haploid[J]. Journal of Maize Sciences, 2012, 20
(5): 10-14. (in Chinese)

(18] RAnFR, Bl AR, A5 | AN ) S PR 28 E K e 1) A A

SAIREBETL)] . FiF,2013,1:1-4 .
Zhang R Y, Duan M X, Zhao ] R, et al. Research on haploid induc-

[55] £ v, FSCUR  TRIGEEN . R KRIZ KU R a5 71

AT . ER A=), 2007,23(7): 168-170 .
Wang Z, Xu W J, Tan X L. Study of ultrastructure on effect of sweet
corn aleur one layer and scutellum on seed vigor[J]. Chinese Agri-

cultural Science Bulletin, 2007, 23(7): 168-170. (in Chinese)

[56] Liu J B, Fu Z Y, Xie H L, et al. Identification of QTLs for maize

seed vigor at three stages of seed maturity using a RIL population
[J]. Euphytica, 2011, 178: 127-135.
Gries# & M)

tion and doubling efficiency in maize[]]. Seed, 2013, 1: 1-4. (in

Chinese)

TSR 7B T S S NP U\3 2 R IR B SR A 9

BRI SZIBEFEN] . 4l 2013,7(8):61-63 .

QiZY, Yang H, Qiu Z G, et al. A Study of the influence of differ-

ent processing methods on maize haploid doubling efficiency[J].

South China Agriculture, 2013, 7(8): 61-63. (in Chinese)
OriEth#:F7 R)



