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Studies on the optimization of maize haploid induced rates

JIANG Long', CI Jiabin', NAN Nan®, CUI Xueyu', TIAN Jing’, YANG Weiguang'
(1 College of Agronomy, Jilin Agricultural University, Changchun 130118, China; 2 School of Life Sciences, Northeast Normal
University, Changchun 130024, China; 3 Agricultural Bureau of Qianguo County in Jilin Province, Songyuan 138000, China)

Abstract: [ Objective ] To optimize the technical measures to improve maize haploid induced rates.
[ Method] Effects of five factors, including parent genotypes, selection of germplasm and generations,
environments, pollination period, parts of maize ear on the rates of maize haploid were conducted in the
field from 2011 to 2012. [ Result and conclusion ] The haploid induced rates were different among different
materials with the same factor and different among different factors with the same materials. The haploid
induced rates in female parent genotypes were significantly different. There was no significant correlation
between the crossing pattern and the induced rate. The optimal induced haploid generation of five germ-
plasms was S1. Compared to Changchun, Sanya was more conducive to improve the induced rate of hap-
loid. The haploid induced rate of early pollination maize was higher than that of the late ones. The hap-

loid induced rate at the top of the maize ear was higher than that at the bottom.
Key words : maize; haploid; induced rate
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R E T RWS, % RN 8. 1% ; Sarkar % )\
Sock6 [A13Z J5ACHRFRAS T i 5 Rl 5% Wil
XS4 I Stock6 x BHO (5 il ) J5 18 Hh 315
FHFERIE 5. 34% MR KEFH 155 A4 50 P
Stock6 x M278 JyRLhb b Rh i I mfE R B, S F/ ik
TRIE 10% UL B s R 3 5. fEE KWS 2AH]
R EAg 22 N mlAE E AR e A AR B iES
K 6% UL FIES R, IFCIFARNIALR .

TR AR T R A B A UM AL T A 3 R
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1.1 BARERNL

2011 4EFFEFE 10 A~ A R 10 N Jess L6 Ho
Vi S BRHRIRE T 75 MR K2 K4 K 7 R A,
BEAS R B bR RIRE 1 4T, 4T HE 65 om, B R 6
Frkk - TE KT U bR L 1, S
R T ALK B R 1 50 2 3 B A R O
B, A4 Jg JS6-1.

BRAIE22J5 520 2250 i 8 10 ~ 20 AR Uk
FI I B4 SR ) SRR A IR, T S 1 £
YIS W AR IR 0 ELR TG, ) |
BURGEAT 2012 454 Rl T35 AR Ml K2 K
K5 M AT I [ 5 KR4 I 2 4 R 4 3
R LR B B A

x1 #HiAEKRAZTRMEZAHSE
Tab.1 The tested maize inbred lines and hybridized combi-

nations
EE e R R EES
J-1 ¥R 58 Reid
J-2 PH6WC Reid
J-3 PHGJ4 Reid
J4 872 Pk
J-5 # 853 RS
J6 S122 TRIELH
J-7 #1340 KL
J-8 PHBIM Lancaster
J9 PH4CV Lancaster
J-10 4 344 Lancaster
J-11 F 58 x PHOWC Reid x Reid
J-12 # 58 x PHGJ4 Reid x Reid
J-13 4 340 x PHB1M JiE KL H x Lancaster
J-14 S122 x PHB1M T KL H x Lancaster
J-15 S122 x 72 FRRELLH x JEPF-k
J-16 340x B 72 JRKRLE x PPk
J-17 PHGJ4 x J} 340 Reid x iR RLLH
J-18 PH6WC x S122 Reid x iR KRZLH
J-19 PH4CV x PHBIM Lancaster x Lancaster
J-20 PH4CV x MO17 Lancaster x Lancaster

1)J-1 ~J-10 FHZFR,J-11 ~J-20 HIACH A

1.2 REFEAYtHAE R

AR T A R A1y a8 A% Bt & 42
Z R PR TR T AR B 4 Il 5 2K 3 A A ol i e
(#2). SR JS6-1, 28381 Sl B T 2011 4F - 2
TE T A R 2 R K FE M BEA T, Bk L3R
FEAFEIACET 5 > e hfi B SR 250 4> 50 R 3 48
642 R 1, LT AR 2 806 . 2012 4F 5 X i
ARAN TR ol 2 A A [a] A B A A 2R ] 56 4
BEHLIRIR LT J7 06 R AT T [A) 3 b, BRAPAR 3 T ik
A 1.1.

2 KB

Tab.2 The tested female parent materials

FEAl A BT AR LKAV B/ ik
Lancaster £ Mol7 . [ 330 .4 344 Jphi 11 % 11 BEZIRE 2 Sy ~S; 10
Reid Ff £k C8605-2 ¥ 58 I 478 4% 13 AT BIRM 23 S, ~Ss 10
IE U BRI 444 75 853 B 72 45 10 RIEZIBM AL Sy ~Ss 10
il KT B R K22 E28 Jf 340 FF 8415 45 12 RIGLIRM 722 Sy ~Ss 10
HHHS T R PN78599 666 .H31 H35 25 11 RITL IR 242351k 7922 S, ~ S, 10

I A EE S TE Excel b b4 T A 2R, FHH]
DPS' S B AT R T R B A SR, Oy
) 2 R R ik

U ¥ i 4.3 I

REATARIS 5 = Ty 100% .
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SR R) BEATAALE T KRR L3 3. 2011 AR AR
KB =W AT A5, WSS 5 R 4 10
ANGESEUE A RBERT GRS TR I TIE. Hrp K

FILHATIE 65 em, B389 Jikk « hm ™ =W 3L HAT
90 em, %M 12 Jikk « hm = BRI R HAR % @
RS CIRNE

£3  AEEATERR AR

Tab.3 Experimental materials for testing under different ecological conditions

r % FEASK IR AR P
e 335 PH6WC x PH4CV PHOIN x PHO9B PH7V0 x PHBE2 Lancaster x Reid
FBEA 958 #B58 x E 72 Wi 478 A5 Ak LY x 4t 95 B Reid x 3 Pk
INY301 ¥B 58 x J1465 7 478 A5 bk 46 F 335 x PHBIM B Reid x 25293k
INY611 71492 x J1359 ¥ 58 x PHOWC PHBIM x PH4CV Lancaster x Reid
JNY886 NH60 x J1658 ESMLEE R R (S121 x & 7-2) xS121 IR x il AT

1.4 REIZH T HA R R

2011 4F 5 2012 S HAEFH MR KFEKEEAKE
T b 43 531) LA K B2 958 (ZD958) L JNY986 | 4k £ 101
(NH101) JNY701 AHEAS, LS &R JS6-1 MACA,
PEARRI BRI B AT 520, AR Y BEAR 1 22 5 10 R 2L
R BRI, B 22 B 55 R A 424 R 0 d,
Wil 22055 5 Oh 1 d ARRFE Je e sk 22 5 19 R %k,
A RT3 AN ARFE FEAEERY 0 ~2 d; 4 3 ~
5 d; WAk 6 ~8 d. BLAR AR S kR 1. 1.

1.5 RELARBBAEWIFESE

PEPEAR L 958 (ZD958) ek 335(XY335) FIR
33(LM33) JNY986 Fiif¢ 4 101 (NHI01)5 >Z2 58 F
T 2011 ARA R B T35 MR ML K2 = F AP b
WER 4. UFRR IS6-3(HETE3 SR FR)EXA
FAS 24 A Fh 2452 30 Fll, WSCAR i BE B 405 S M 2 1y SR
FR I FR AT 3 kL (£ 5 R AR 1/2) , Pk 4
fiAR , 2012 A B AE 5 MRAS AR A T SR AR 1 FH R) 25 5
BARY e i 1.1,

R4 RIETE LR ALK a1

Tab.4 Experimental materials for testing different parts of the maize ear

i Ik BEAR IR SCASKYR YLl
H520. 958 K58 x B 72 i 478 AE Sk R x #E 95 P B Reid x 3 PUSE-3L
S5 335 PH6WC x PH4CV PHOIN x PHO9B PH7VO x PHBE2 Lancaster x Reid
IR 33 1201 x 1.269 12N 6-3 x 2k 7922 KX0769 ZA5F MR Reid x 5723k
JNY986 JI312x § 72 5 58 x PHOWC # R x 2 95 R Reid x 3 PUSE-3)k
£e1E 101 NH60 x S121 [ 22 38 Fb i 22 340 x H201 AR X Jilk K4TH
x5 BERFSEMMPMNEREESELE
2 HFRE5HM

2.1 BAERZHEL R RIEET B EE
BEENFI

5 Al 5,15 S & 1S6-1 X &M kL B HE S
PIOHEA: 5 PRAS AR A BE 1. AN TR B: A S ik 4 B 22155
FESEAAEREES, FSRREMNE J-18
(PH6WC x S122) , 24 10. 13% , F2 % 1% && J-17 ( PH-
GJ4 x F1340) , 4 4.97% ,SF-19iF% 5K K 8.42% .

H 2 6 nJ A1, 78 JS6-1 53,5 N Fh i 2R BE A 5
AP BT HEAC Y R AR B AR, O [R) A ST 2 AR
HACH R B AT AR T R 0 - 4 22 S B b,y e
PIF A R Ao B DS AN [] o o A PR A 35 0
B RE T ZEoM3, R T. —HE 0.
ANRIFH 2] P =0.006 4,3k 20 i & K, A
AL P =0.018 53] i E /K.

M 2% 8 A A1, 7E AN [ 28 A RS R I L2
i, 55 & JS6-1 X Lancaster (4. 94% ) 1 Reid
JEHE (4.88% ) B2 M e = A BB AR RS R 1
B 5 X Y DU SRR R L0 S B RS TR

Tab.5 Comparisons of the haploid induced rates of differ-

ent female parent materials

MRS BBk SRRV R BSE/ % ER
J-1 1103 104 9.43 5
J2 1255 117 9.32 7
J3 906 71 7.84 13
J4 664 45 6.78 17
J5 1001 57 5.69 19
J-6 677 47 6.94 16
7 367 31 8.45 10
J-8 1 441 133 9.23 8
J9 1 106 109 9.86 3
J-10 951 89 9.36 6
J-11 2733 227 8.31 12
J-12 1108 100 9.03 9
J-13 1011 99 9.79 4
J-14 780 56 7.18 15
J-15 507 39 7.69 14
J-16 578 39 6.75 18
J-17 1228 61 4.97 20
J-18 691 70 10. 13 1
J-19 1904 189 9.93 2
J-20 877 74 8. 44 11
HfE 1045 88 8.42
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Tab. 6 Statistical results of the haploid induced rates of different germplasms and generations
Lancaster ff Reid #f ISk A R RELL T P i S
fitft BEEREL REIRAY  AERRER REIAAY Bk MESRAE Bk REERAE R BEA
Rk WiES fRRR iER BRR KiFR R KiFR SRR KisR
L A R/ % AV A /% K/ ki /% B/ ki R/ % B/ ki R/ %
S, 23.5 4.7 14.0 3.2 13.0 3.8 8.1 2.4 3.2 1.8
S, 13.2 4.9 16.5 3.3 6.6 3.2 10.3 3.3 2.2 1.9
S, 16.3 4.5 10.5 3.0 8.0 3.8 9.6 3.6 2.3 2.1
S, 17.5 5.1 9.3 9.4 6.5 4.4 8.5 5.4 2.6 2.1
Ss 12.8 5.5 7.4 5.5 7.2 5.6 8.7 5.7 2.5 2.7
*7 AEMREH FEHKHNREEESERFESHR
Tab.7 Variance analysis of the haploid induced rates of different germplasms and generations
75 SRR S5 A B ¥575 F P
eS| 27.20 4 6.60 5.37" 0.006 4
THATE] 19.81 4 4.93 4.11° 0.018 0
TR 19.92 16 1.24
AR 66.93 24

®8 TEAMRE ARHREAEEFSENSELE"
Tab.8 Multiple comparisons of the haploid induced rates of
the different germplasm and generations

Fh B ERE TR/ % AL FEE/ %
Lancaster £ 4.94aA S, 5.28aA
Reid #f 4.88aA Ss 5.00aA
Y Py S-Sk B 4.16aAB S, 3.40bA
P AREL 4.08aAB S, 3.32bA
P B 2.12bB S, 3.18bA

DR #HEF LAEA—AMEAKXADE FEF, 55 LT
F£0.01.0.05 RF £ 73R 2 E(LSD %)

4.16% F1 4. 08% ,%F #Hy Fb Joi fF PRLAE AR 15 S R I IR
(2.12% ) . £ B RA R 2 BF AT IR IE R 2 H L
B, JS6-1 X 4 KRASHEEI R B 77 A W B AR RS 5
ZE 5PN T2 L X I DS Sk FR R 2B S L A
WAL RS- Y PSR I R m, 2R B E (P <
0.05) ;X Lancaster 1 Reid ZSHEFZ 853 il 7= A SE 4 8%
PAAE RS T8 L I B BT B SRR RS S R, 22
SR E(P<0.01). JS6-1 X [a] — BEAA A [H) AR 7] 375
FRRIA—Mem AR S, S5 MPEHASE TR
PRELAEAR B S, .S, .S, i T30 R bR A%
kg R, S, AR ERAS IR T F AR, {0 A1 R
KGEIR G, RS 2 0 B A% & e 2. JS6-1 Xt
Sy S5 AR ERASIRIFE TN 5. 14% , 84 S5 {2
S, ~S; AP B AE AR5 T %2 (3.30% ) 1Y 1. 56 1.
Sy S R AR RIS R T AR E S, ~ S, fRh] 2=
SWARE H S, S, 05 S, ~ S, ks R
ZHREE(P<0.05).

TR JS6-1 X S, BT S HUR

http://xuebao.scau.edu.cn

12.36 %7, Lk S, ~ Sy V- R bk BLA% A5 T b 5l (8. 30
W) Z 4 kL, B S, RERR AR B S F S, ~ S5
(P <0.05),S, ~ S, QR R A AR 5 22 55 A b
#,S, ~ S AAmIZRan .
2.2 AR EHMEBHMRERANREEES
E2g:gp= A1
SAERARERERG TRERL S, Hf
XY335.ZD958 | INY611 /£ =W Hi5E S5 % (4.87% .
4.35% 3.80% ) B EE T K EHEMN(3.95% 3.37% .
2.09% ) (P <0.05),INY886 F1 INY301 7 2 M Hb &5
BB SR ERARE. =W ABAGIRIE SRS
FHm TRKEP<0.01) , Hi = WA FR BT 5
K 3.15% ,MEKELFNHEFRNUN1.99% (£9).

£9 20102013 K EM=T Hith s B HIF SR ILE
Tab.9 Comparisons of the haploid induced rates between
Changchun and Sanya from 2010 to 2013

Hi Hhy BEUVRL BRHAEUR SR %

K& 2010 1076 21 1.95
2011 2 498 59 2.36
2012 4015 62 1.54
2013 1390 29 2.09
YA 2245 43 1.99

= 2010 16 821 583 3.47
2011 6 241 227 3.64
2012 2 008 46 2.29
2013 3028 97 3.20
[N 7025 238 3.15
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2 10 AT, ZEIR 42 49— AT [ A1 5 oK BRI
BRI 5 2011 4ELL INYT01 JyBpAs 2012 4
LI ZD958 INY701 JpHEAR , W52 0 it () S fis iR 5

R T AR I TR, AN, R B A5 A
P R dne i (1.99% ), YO8 (1.87%)
MRS EEA (97 29775 R A MR (1. 59% ).

F10 AEAEBAXFSEMULLFREREF JS6-1 235 FH BEKRELE
Tab.10 Comparisons of the haploid induced rates under different pollination stages after silking

0y BpA L/ d SR L% Va4

2011 7D958 0~2 1822 54 2.96

3~5 886 26 2.93

6~8 401 9 2.24

JNY986 0~2 2 661 70 2.63

3~5 968 26 2.69

6~8 805 11 1.37

NH101 0~2 1182 18 1.52

3~5 1113 15 1.35

6~8 728 9 1.24

JNY701 0~2 1 094 19 1.74

3~5 379 8 2.11

6~8 476 11 2.31

2012 7D958 0-~2 2019 36 1.78

3~5 1622 28 1.73

6~8 417 8 1.92

JNY986 0~2 1 811 19 1.05

3~5 1 689 12 0.71

6~8 682 9 1.32

NH101 0~2 2013 53 2.63

3~5 1 888 29 1.54

6~8 846 10 1.18

JNY701 0~2 1356 22 1.62

3~5 576 11 1.91

6~8 603 7 1.16

YH 0~2 1 745 39 1.99

3~5 1 140 19 1.87

6~8 620 9 1.59

H1 11 W0, B NHI01 24, Higr 4 A5 R
R RS H U A B A AT A8 3 g T RS R, P TR
AR5 4.33% , ITRAY N 3.51% .
x11 REMEBMBMETHNFSEILE
Tab.11 Comparisons of the haploid induced rates between
top and bottom parts of ear

~ N
P gjg jﬁ;
7D958 TH 3 340 141 4.21
e 3029 105 3.45

XY335 T 2 647 143 5.40
JEE 2 940 98 3.34

LM33 TH 3938 162 4.11
e 3945 138 3.51

INY986 o0 3189 187 5.86
e 2535 97 3.81

MH101 TH 2711 56 2.07
T 2 620 90 3.44

¥ 003 3165 138 4.33
e 30 138 106 3.51

3 isER

BERSBAXAEEBKNEE
AR W] AT RS R I B A B R AL
XK, A 2% 5 3, X 5 Rober 2517 ) G 45
SERYRIFFE LS FAH—FK. Chase!' AN IX P i T
BEAR L PR TR I 7= A 1 0 BC - HP A 3R DR R 03RO ]
Y. AR AR K W] Lancaster  Reid ZEHE A1 FHY
LERRYENTS RARTE 3= R WR IS N [ A =
FE H 7 ol SRR A A b SR
3.2 FESHRAERE

Lashermes 25" ) Stock6 fE A A<, LI 169wx/
Synd21 453 M AAEREA, L T F, & Fy 0K
AR S A5 AR R AR DG HE R A7 0.59. 2=
RLAEURFTE AR AR S, O e i A A Tt
AR AT T U518 FE A R 2R Y
A S, ~ S PARARFE SR E T S, ~ S, (HEHRIK
PR PRAS AR BENR T 5 5 5 S, SRS IR TR IR,
ESCIR A A L SRR , S B A 1) ) A5 R B i i 22
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AT R RAR S, PR AR AR S AR
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22 AR 1 Yk 21t 75 B AR K B BEAR 4 vT RE AR A5
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Prigge 25 YRR i X HEAT AR TS A5 1 2
BT T AR IE TR AR B E 25, [ Eder
A USTYT 12 Gy SERARHE 2 bR R 59 2 S 3R 88 R 7
SHEAERAGRIESRAEREES. B
) S ARG 4 A IESE T 7RI I A TR AT B AR
BRMREREES TR ES AR LM =W L
ZNAEFREERTRERL S RKEEFEKE,
A FRIR B B ERR 2K, AR B 1S
BRI RE IS A AR R B M B R bRiC 3 R 1 2Rk,
3.4 FESREHNRK
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BT LU 5 K PR RS 5. A9 & B R
AT R 1Y) B A5 MR35 5 R & IR, X &5 Sarkar
42 Chalyk 267" F 98 45 S AR L. 3 7T Ak 55 50 40
AN R A B IR RE B AR Ik BN IR Y
JRITSE M A 6. ARBIF T e B3 B2 R B B A
SR TR, LB G 1 TC vk A 2 K e kAT
fift . Rotarenco %5 A A iX 5 F M Z XA %, H
Tk 2zif Rl K A8 22 AR TR, vl LS9 Z 1948
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