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FE [ By ] EARAREAR TS R, [T ] AL & B K IX mde 2 R0 H 22 R K88 Al 22 B A 22 &
G115 258 Fy AN BEAS, L S NG R (JS6-11 ~ JS6-15) 11l AQA , AT BB A AL 32 5 Ak s LARK KA A
FORBAR AN T @AM 2550, R4 B CRARTE (225 RO ME BRIV SR A B i BRI ik 3
AURPEREIE (0.2,0.4 F10.6 mg - mL™") JF43 5 LAAFR ST 4L 2% DMSO +5% H- i B AE R4l B 2555, HEA T A5
IR [ 25 RANEEIE ] AELZ I TR I [0S FAS PR 5 S AT T L. SEIR BB (K AE22 =T em) B35 LA
RS AN 17. 0% , 2R IE R Bk (FEAEZ2 <4 em) ZRF T 09 3. 3 48 ARG B B 420 18. 4% , 2 R30I 42
W) 3. 4 7% R B AE IR F520093 I 15 RS P B AT )T 348 o A A5 3 . BRI 3R AP 6 2 I, SRR R X A B
TR ARG RART 50% 5 R AR 035 (0. 6 mg - mL™") L35 (0.4 mg - mL™") A HOB H 585 (45. 9%
28.9% ) , FHRLIOAS S AU (15. 2% , 11 1% ) Ul BF A A A AR BRACR e, i D A I
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Studies on maize haploid inducing and chemical doubling monoploids

CI Jiabin, YANG Wei, REN Xuejiao, CUI Xueyu, ZHANG Ye, ZHANG Yanhui, YANG Weiguang
(College of Agronomy, Jilin Agricultural University, Changchun 130118, China)

Abstract ; [ Objective ] To induce maize haploid and double monoploids. [ Method] The F, generation hy-
brids of high resistance head smut inbred line K88 and high sense of head smut inbred line G115 of North
corn regional were chose as female parents, which hybridized with male parents of 5 haploid inducers
(JS6-11 — JS6-15) conduct maize haploid inducing test. Colchicine was used as maize haploid artificial
chromosome doubling agent. Four approaches ( dipping root method and dipping bud method, dipping
heart leaf method and acupuncturing growing point method) were taken to conduct maize haploid doubling
test and each set 3 concentration gradients (0.2, 0.4, 0.6 mg - mL™") , using DMSO at volume fraction
of 2% + glycerol solution 5% as auxiliary reagents. [ Result and conclusion] Filament lengths and the
time of pollination had significant effects on the haploid induction. The haploid induced rate of longer silk
( =7 em) pollination was 17. 0% on average, almost 3. 3 times higher than that of shorter silk ( <4 cm)
pollination. Haploid induced rate of pollination was 18.4% on average after midsummer, almost 3. 4
times higher than that in midsummer pollination. The results showed that late pollination and low temper-
ature increased haploid inducing frequency. Maize haploid doubling tests showed that the plant survival
rates of dipping root were lower than 50% . Acupuncturing growing point method at concentration of 0. 6
mg - mL™" and dipping heart leaf method at concentration of 0.4 mg + mL™" with the fertility rate of
plants 45.9% and 28. 9% , respectively, with maturing rate of two methods, 15.2% and 11.1% , re-
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spectively. Acupuncturing growing point and dipping heart leaf methods are better options for chromosome

doubling.

Key words : maize ; haploid; induced rate; monoploid doubling
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FER AN EE %S R A WS4 MHIT
& {H Stock6 TE1 T3 BAA M RE S Jy T AAAE )™ T
Be, 7 A K2 FOK B R PR LX) Stock6 #E1T T
W R, RS T 15 5% 10% D 1 GitfEhric
S AR R RE R B ) Bo s 14 4 148 L i
Z JS6. AT LA S R JS6 Byl ik & JS6-11 ~ JS6-
15 VEACA, Lhmi i 22 JE T A 28 72 K88 Fl gk 22 2
T AL &R GLS5 238 F) ARAE I BEA A R, 2458
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WREAR REEMRCRIFIEE B A N REIRIE S
LRI E oK A A R IR F EOKB R R
HEEZ L.

AT A SRR AR R A R, K SRR A A
FEAR ARG, WFFERIE , R 2 TR MRS IR 4R
B FHRAET 5% , A3 BebPRHR AR 2 AR [ SR A+
PRI, B3k 45 K Bt K Double haploid (DH) & 3f:
R L R B S R ME T BRI, 0 B B
NS SR N1 e o Q2R R N R e <y | K Ry ]
L Hrp BOKAL 2 N e 712 AR W9 i
Wit 4 FROKANZR s o7 5, 3 — 2P B ROK AR
TASEAR, DL Ry A 7 1 6 oK SRR A 1 o 3% 442 11 B
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DAt 22 FEAEA B 28 R K88 Filisy jk 22 M flm A
SEF GUIS 12858 Fy ARE R BREAS, L35 R R 2
FRFMIFRA LT S ME SR JS6-11 ~ JS6-15
YERALAS, T 2011 A7 5 RO R 2 B A ik s 2 58
P BRI 00 U AR 22 K A AR I 2 AT
R ALK B2 M AR AL 22 (=T em) FIRLAE
22.( <4 cm) Z5AF T BT R ALK B0 B I 1913 2
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1.1

FE B MESRASAR , BT A HESRAS AT 2012 4R BRI T
FMAOL K 2E K K E RS 7 4 . g
FE AR AR H ] R B E /N 0 7 2SR R £
AT . ARYEIAZ AR TR AP TR R, A
[EYEN7A
it = L x100%.

1.2 BEEmMELR

AR IR 25700 R VU A% B — B L A3 0 W) AR
AIBKK AL R 25 . 2% (@) DMSO ( — F L) A0
5% (@) H B 7). SREL4 FhAbBEI7 i, BEFR 253
3ARIERLE(0.2.0.4 F10.6 mg - mL™"). 1) 4R
2 AR IR FETE K 6 h JEE T 28 CRi %
FAPEAR, R KB 2 ~3 Rnbar B E A 4 C
VKA R 2 ~ 3 b, T A B A ge i A /N L EL B
A 1 200 AU 2k 22 K &) 26 [, % S AR
BT AR EE (0.2.,0.4.,0.6 mg - mL™") kKAl
2 +2% (@) DMSO +5% (@) HMAW P, Wikl
RRA K IR 6 h 5, FEHTKTEDE 2 h, Bk =
KH.2)®RZFE: RHENBEME, Y FERKY
2 em T BB 41 28 T R 2F 8 B0 4 1 ~ 2 mm, fiff
ZEH TASNT (EOREH B ) B LA =
TR AEA IR (0.2.,0.4.0.6 mg - mL™) [y
KR +2% (@) DMSO +5% (@) HihgE
6 h, J/KIEYE 2 h G ILFE F A A, A 3
4 ~5 B REAR B 3) 0k R 3K
RS, Fr LA K3 3 ~ 5 nb ik, 2 Sl Y 1
mL 1(0.2.0.4.0.6 mg - mL™") FKAMZE +2% (o)
DMSO +5% (@) H ¥ 22 SR A5 (AR A 1) .0 it Ak
4) BT A A K B — B0 SR AR AR S H ) K )
6 ~ 7, R B A S wl #9(0.2.0.4.0.6
mg + mL ™) FKKAIZE +2% (@) DMSO + 5% (o)
TV VBTE S T A 25RO JE F T Ak i AR

IR AR TR0 1. 1 v e85 5 = A 1 LA
I HE AR R S5 41 4 S50y (100 4% J5 MR 4 AN [R] 1
FRAKANZ 0t Ak B P FH 0], 25 Bkl SR (A A
FHI P AR 3 37 2R IR 356 4 S R RN 2 I . LA
i VAR e A2 75 HIOH TN 235 52 of ST T 6 K BRLA A A S
AT L. S B AR 2 445 5%, 30 1 I B
TR A 32 Ja ARG ST Y SR B T 2012 441 2013 4
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B e = A R AR LS, DLt — 25 55
(ERIERI

e e IR .
IR = g otk v < 100% -
e OB BRA .
OB = St e b < 1 00% -
o L1 SCEE SRR .
BRI = ok bk < 100%

1.3 #iEAE
Bt % F Excel A1 DPS') 5 4 #E 47 b 33 Iz 43

AL AR 22 R BEX AR S S R A AR KR, 18
2227 em Y- 25 G AR (17.0% ) Wi KT HE22
KE<4 em WH)-FI9EF R (5.2%) . HpfEfE 22
KE <4 emMAES R 75 R 55 02 JS6-14,
FRRNT.9%. L KE=T em BHFE TR m 1
FFHRN IS6-13, F 3R N 21. 2% . T R KAL22 4
PARATE G R T RAE 220 1, B R AE 215 S
ROR LR AE 223801 T

2.2 o2 RELFHFARAMNFEFENR G L
KRR T R0 S RN 5 22 0 B L3 2. &5

i ALV AFFEFRESRAERE LR, AFEZ
2 GRS KV 37 0 9 5 DT R AR K
2.1 AREEZEMNFSEZM JEX SR H IR I, AL 22 551 T 528 nl
211 RRABLKENEERFSE AE1p DRRETE
®1 FARARZLKEEBHBEGESE
Tab.1 Haploid induced rates at different silk length pollination
A 2 K <4 em HLZKIE=T em
SRR AR IR A 75 % SRR R GRS A 753 %

JS6-11 3960 150 3.8 4 360 680 15.6

JS6-12 3 640 215 5.9 3 880 501 12.9

JS6-13 3980 255 6.4 4 320 916 21.2

JS6-14 4 000 316 7.9 3 560 708 19.9

JS6-15 4 200 92 2.2 3 740 576 15.4

R2 RLZKESFSRENFESN

Tab.2 Variance analysis between the silk length and inducer

TR BHHE  CFHM ¥907 F"

BFR 4 59.5 11.9 5.7"
oK 1 338.9 338.9 77.4%
R 4 21.9 4.4

Sas S 9 420.4

1)“w” s " R R FK 5% 1% KT

2.1.3 REEHE A EERE TR K3 AR,
BT B AT T RN AR K R, AR5 54 I
P55 38 (18. 4% ) BB R TR B8 I i) ~F- 2

TR (5. 4% ) SOPTERI BRI, U5 S5 Br i 2
573 JS6-14(8. 1% ) . ARG BRI 175 7 200 i 1
RN 136-13(22. 8% ) . s F AR IR BRI FLRE (T2 15
FR(18.4% ) FARBIBERD (5. 4% ) BRI BB 3%
RELS.

2.1.4 RWMESFANE RGP B
HF IG5 S R Y R WA Ty 2200 WLk 4. 4
RRW 5T 3 BRI 7 50 IR 3 T R 35K
- UL R I X7 A AR, BLAR G
BRI AT LA o B A 2. e A AR T A 22 1K
JE2 , BRI I0T 75 5 AR B A K

x3 AEEMFRBEFEFESE
Tab.3 Haploid induced rates at different pollinating dates

R IAAEFR (07-15—08-01)

R S5 4b 37 (08-15—09-01 )

SCA AR

BFPRE R AR A FFR % BRPRE R AR AR FFR %
JS6-11 3754 161 4.3 4181 717 17.1
JS6-12 3521 228 6.5 3493 496 14.2
JS6-13 4085 241 5.9 3975 907 22.8
JS6-14 3943 319 8.1 3269 712 21.8
JS6-15 4454 92 2.1 3549 577 16.3
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Tab.4 Variance analysis between the pollinating dates and

inducer
BRRE AME  CFM ¥y P
FER 4 61.7 14.7 6.2
BEpimt [ 1 398.5 338.9  79.77
R 4 22.1 4.3
AR 9 4544

D)“ s " 2T/ 1%KFE£FRE

2.2 AREFENBEEMERROZI
2.2.1 AT ik st A RALAR R E R Fom N
25 O E FIH N 0.4 mg - mL7 R
ZEDOIE AL 0.2 mg - mL™ L AR A K AR Y
EFLHRE 7 0. 6 mg + mL ™" FERK KA ZR 45 W 3 8
TR AR A P B AR AR A7 R L At 3 AR
e, 0.2.0.4.0.6 mg - mL™' TG 4B K
39.3% 42.2% F125. 6% .
2.2.2 mfEF kb RAE AR AL R YR
HI 5 ALAL 4 FPOIAS 5 b, S A K s A R
B, OB R Yt 10% , R KALZE K 0.6
mg + mL ™' BFEOR SR A 5 45. 9% ; 45 SR L d i,
15.2% . % 0> 3546 0.4 mg - mL™' FEK R K
28.9% 45 S FN 11, 1% 5 12 AR 1L B Bk R ARK T
10% ,ZEFKKAIZE R 0.4 F1 0.6 mg - mL ™' F&550%
AR (1. 1% ) s B 2L BEAE 0.4 mg - mL™" UK
FHLE 10% (HHEE SRR 1% ). £ AT L)
it LE OB MRS S8 Ty 1, AR A s i R O

L RFNEPS Ey T
x5 AEFEAEREBKWEILE L EEF R BE . B
MEEXER
Tab. 5 The survival, fertility and seed setting of haploid
plants under different colchicines concentrations
and methods %
itk p/(mg-ml™") JIER YIRS AR
AR 0.2 39.3 8.3 2.4
0.4 42.2 3.4 1.1
0.6 25.6 3.5 1.2
B3k 0.2 78.6 3.1 3.1
0.4 59.2 10.8 1.1
0.6 58.4 4.4 1.1
INURES 0.2 54.8 19.0 3.6
0.4 52.2 28.9 11.1
0.6 26.6 8.9 5.1
RS 0.2 38.2 12.2 4.9
0.4 50.0 15.0 7.5
0.6 59.6 45.9 15.2
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FEEHMERBEEFSENZD
ALK G =T em ALK <4 cm BRI AT
HATZRACH R, WA A RS R = (21. 2% ) 5 7E
R #2 % (07-15—08-01 ) I /Y B 4% 1K 5 3 %
(8. 1% ) i A F R )5 #2kr (08-15—09-01 ) [y B A5 14
PR (22.8% ). HfE 22 K FEXT £ oK AR IR S
BRI W] e S DR R AR T 2 K AR Rk A
FEERALRORUE 2 G AL s i B 55, K
MIAE 2238 T 2 MRS EAEE R 4 s A ) 25
PEN L ARG A R ST A W RS A% R B AR i S oA
(R R B ELAE 1L 22 K AR5 AL M b i % 5 46
W I 38 R P A, O T 3 A 2 ISR A i TR BE
TR, 25 5175 I iR A 28 s 3 6] B A5 A 75
A AT RE [R] R A V) E R, B R EHR
FERAXT RS, FORACRY A8 A o B, BT R A Gt Ak &
HEBS, fig i A o T AR AR I b 1, T Ak 25 1) fi o A1
Y FAS 2 AH E H 38, A T AR B S P AR A 1)
T AR AR 58 175 3R AL R 130, 3 otk O 2 ik
TERE I, AN IR AEM IS8 4 J108055 , T2 2L
BT 7 AR Y/ T B2 A B BT SR BE A X ASAIG, B
FRACIAR X 018, B K IO A 5835 5 R B9 IE 46
ORI 2 ASKS AR AL Ry 45 T A 78 2 B B[R] 23 T 2
By, AT BALAZ A 77 AR FOK B IAR.

L DT A RE F R TS6-1 AR
8 AR BEA LA S 7E R A ARSI = A B 58 &5
TR AN TR 5L R U755 L A A B B AR RS B R
SRR WA R & TREMKE, R ERKIE
FE KA FF AR IR AT

22K Ja Ay I 0t v BE 52 ) RS IR 45 5 1)
IR B AL 22 P3G (FRR AR P A% 12 32 RS A% 1 g
JI85 55 , A% GG RS G I Re T AR AR , it
A IER EE, MR FH TFEEZKBnEE N
PAAEIR.ARIR XS 2 R R AT BB AR . AL 2L
ANFE R Z A I BE IR, MEREAENT 225 3 ~ 4
d Nl AR 2235 TRt 6 ~9 d JEIE TR TR
W', 2 R B AW ST REAS S R B A b A SR A
2235 3 FTREAS PR R 46 PR 22 6075 S 1k e 52 i AT
E— PR,
3.2 NI amiEabIExt E kA mEnssnm

Chase'"* ¥4 H FIBK I 28 9 00 TE 5 B R 4
4 F 5 BEAT AR , Gayen 25177 88 SR IR A ik, (i PR
RIS SR T 18% . BULR AN 18 6 -9 Fik
7 A FAS [V B2 A BK KAl 25 B A DMSO 3 5 Ak P =5
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BT GF  FOR AR AT S A I 5 TR BT AE 53

PR, R IAE 6 1, L 0.5% (o) BROK Al ZR AL
PL2.0% (@) i) DMSO ih BRGS0, A5 26 ik
32. 3% . HURAREE"" BT 5 2 HAK KAl 2 0043 1 A2
I 55 A A 2 0E A 53 S A0 P ek, 51 2 e 2
ARV HLA5H & A= AR Ak, 41 i e 55 b g BH 1 E E 4 2
Hh Y PR i 4 A EA I i e e ARk B ORAINER
FERAPIA L G BB, AT 4 R A IR
B STELERARH SUMAE R B H

AT FE AR A 28 Ak B 25 5 3% B < 12 AR 1k X A A
P ™, A R AT 50% 5 B A K R0 (0.6
mg + mL ") FIHOIL (0. 4 mg - mL™1) 1 EOk R4
151 (45.9% ,28.9% ) , FHN. A9 45 52 3RA 5 (15. 2%
11 1% ), Uh B i) A= A 7k Ak BRAICR S 47, i O i
BRZ. HA A EHLT AT RE S -

1) TR R MY 5 2T RE 2 I - 3 iz ik
SYFVEFEYIG, S — e W BRI R b s, &
KRR E T Z 3 —E iy BEAT , T H AR AL 2R ik
INT KRR R AR B IR R 4 A 4. B Ak Bk
I, 4 W 7K 3 08 55 ) Jo TR X, 25 2 3k 4K
T2 AR AR A AR AR &R A T A AR R
BA BRI HGTROKAN R 25F 9 7E T, Bt 7 H el
KH R

2) EFilA K S R AL FEZE A A 4l 20 AR T
BRI R 2R R B A A K, L TR AT g A
FERAE R S P BOKAN R S T 22 R R H AR I
KIIWE T 229 40 AR 4128, 1 5L B) i) = e 1
255 HERRIFET R AR &, BVAR MR AA TS B okt
WA R R =4 H T RO R KA RO A
FATFZER5r AL, SRR A IAS BOR AR B 2, 2
SRR S A R RE A IR L

3) Al A K a3 R S0 I 9 45 S ROR g 11 DR
PR REIEZ 7 Y, BR T R B OK AL 28 3 AR 1 2 3
G, AT T B A ke O A A S P 0 A A B
B SR N R R R RN S ok Rt szt

25 LTI  FERARTE RN 2R, ROZ AR K
2R WU BE LA /N 3 R BP9 v i i 221
AL FRANNAR DA AE AR B R 3 R H S RE MK 43 F1 B 5
YRR BT Sk AR BR S  N2Y Z2 5E K il H
[IEESLUDRY)if iy FaanE S
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