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Study on Morphologic and Cytogenetic Characterization
of Fertile Triploid from Zea may x Zea perennis
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Abstract ; By a large number of hybridization between ordinary maize and tetraploid perennial maize ,a partially
fertile triploid MT-71was obtained ,and it created new ordinary maize germplasm. The setting percentage of MT-71
was 7.84% (3X/2X),0.56% (2X/3X) ,and 0.52% (3X /4X) respectively. The open pollination rate was 1. 18%
. The chromosome configuration of the pollen mother cells (PMC) was 2.301 +3.72 11 +6.491 +0.231V. The
chromosomes of 3X/2X progenies had almost all 2n =20 - 30 chromosome number, while the chromosome number
was only 2n =20,21 in 2X/3X and open pollination progenies. These results showed that the MT =71 could pro-
duce a function male and female gametes,and n =10,11 gametes were heritable. Meanwhile , the extra chromosome
transmission ability of the female gametophyte was significantly higher than the male gametophyte,and 3X/2X was
the most effective mode of allotriploid.
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1 #MR5FE

1.1 ##

T FK (Zea may) AL FR 48-2(P,) , MUk Z
A K (Z. perennis ) 9475 (P, ) 38 TR PURHAZAE
B AZARAC F, AT E F, 158548 BC,F, (F, xP,)
LA MT-71(BC,F, xP,) , HH F) BC,F, HFEHTARE
RS ,9475 51 H EFR/INZ - FoK ek R A0 (CIMMYT) .
1.2 Hik
1.2.1 HERBMELRFE H-HAHIKLEK
Jr AT ,48-2 9475 \F, Al BC, F, Jy B UL 4T3
(B, MT-71 S BRI SR,
1.2.2 FaEHRE R Y. C. Song M JFA R

R AR, FhF=E TR 24 h, & F 27°CH 7
FER R R FFRARK S 1.0 ~ 1.5 em B, BURT 4
0.3~0.5 cm MR FHM oa-TRZEHE W H 25°C b 7
3 ~6 h, SR HIHTEF A E W (I - VKSR =3:1) 7
4°CTHREE 12 ~24 h, 53] 70% ) LB AR A
R K PE AR AR J5 , MR B 3% 2T 4k il A
1% FIRE M 28°C B fi% 2.5 ~3 h, W LW, Kk 3
W, KA TR R, BEBRVE LT 2 30 s, JH Olym-
pus-BX41 BABEA CCD700 HHR RS IEAM

1.2.3 BESAERUE TERTHEYIMHF 10:00 -
11:00(8 -9 H M%) AL KE N 3 ~3.5 mm Y
AR R G E W 1 e ,4°C R EE 12 ~24 h,
SRIGHERE B T0% [ LBETPORAE . Tl i, PR ik )
PR e Fakpk B b, T R UITFAEZ 35 1 o 244
MR LY 15s, ks 5 TR R, R4 T WO 5 IF
FH DP70 FEAH R GG

1.2.4 TEHEMMKNRE  BOET, BURL R AERR
bR 3 AR A /N, FAA B R, K
IS NN B9 A6 25 KI-1 IR (0, B/ M C S8 3
AHREF T RAGECH 10 x 10, 4% D. N. Duvick!™! 773k
AR E R FI PP 5.1 JAEIEATAER R/ NI E |

2 FHRE5HMH

2.1 #EYEEE

Tk WA R AR FOR R H A B RS JE AR
BC, F, Fl MT-71 &2 0lh RAPRIR P A 45 R L3R 1,
MAFE T AT MT-71 AR K3, B3 BER A PR bk
R AR S ORI AR, AR A R R A2
KB BATEAE S FORAHG ; 4458 F TEAtAR = 4 B
PE AR IPE R BT (1 A7) SRR 5 U
TRZAE TR, 2404, B AT #E00 1l  AR
25 FATECH 14T, JCIRIE R 4552 ;34558 £ oKk BC, F, Al
MT-71 #RA—4E AR AR, 20T, nT2552,

£1 HEXFEKF, BC,F, 1 MT-71 34> KB ER
Table 1 Partial phenotypic traits of hybrid parents,F, ,BC,F, and MT-71 (cm)
o Pl it A - LIRS -5 MERESMRRL MEfER EZUR YRR BATE ARSI
24 PR =]

hromosome " Length of Width of Male spike  Length of  Length of = Number of Rows Growth
Marerials Plant height

number leaves leaves number male spike  anthers tillers per ear habit
48-2 20 176.45 89.34 8.37 14.76 29.23 1.45 1 16 — A
9475 40 168.77 70.02 3.52 3.36 14.54 1.18 )30 1 ZAFE
Fy 30 >200 74.38 6.24 3.21 22.13 1.37 )30 1 ZAEA:
BC, F, 20 > 160 80.12 7.86 5.65 28. 68 1.34 3 10 G
MT-71 30 > 180 83.72 8.32 6.43 38.16 1.8 12 4 —AEAE
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2.2 TEMEBHERBHESRNESEREHE
MT-71 524F0 F, (2n =30) #E85£: 40 0 5 7
P Y AARTCXT BN IE R (R 2) . MT-71 fE# &
g S R 3 LI R NI 1 N 71 7 | R I N R g B
AL ~5 D ~13 D1 ~9NF1 ~4
AU R T G R R T 2,301 +
3.7211+6.4911 +0. 23V (El la~b), EK x I
FEAR ZAELE oK 2 Rh F, = M4k . M iR Fn— 1k
FIEEAEIE AR 1 ~8 4~ 4 ~6 ANFT2 ~T7 A4 44
B 4.571+5.0311 +5. 17111, PUMIR =ik —
W TN — A 1A 4 253 () 4 A 26 B[R], O 41 4 Sy 34
P RN = | A /NS o T R N o . N
TE | BN AR Y 40 R VA = M PR I A e 4
PeOARFXTHR (K1a ~b) JMT-71 I F H47 1 i
JE Y AR Ry 0 R 64% 1 51% | 7F RN
1 ~54, fEMT-71 Hif MR EEA 1Y T 4 .
29 27 % 1) A6 B 4 I AE D80 25 Ry B it
B2 Y —F Uit A S W 1, 55— F A is 4+
I T (] g ~ i) 5200 LA R RIS 2t ot i 2%

#(E1e~0), £6 .7 H.8 A ,MT-71 fEHr 7]

YRAF N 28.75% 38.53% 40. 12% , 0] YA k5

KBS, ZRIE, W ERFEHRNDA

50.16 pm,

*2 MT-71.F ¥ SAEBRESRPE | fEFEE

Table 2 The meiosis I chromosome configurations of PMC
in MT-71 and F,

IR R 5

W Means of different chromosome configurations

Materials i fpfk 1 MK SHAT AN
Univalent Bivalent Trivalent Tetravalent

MT-71 2.30 3.72 6.49 0.23
(1~4) (1~9) (1~13) (1~5)

F, 4.57 5.03 5.17 -
(2~7) (4~6) (1~8) -

F69 R FRm G R R AR50 A8 S i
Bracket number indicates the variation of different valence of chromo-

somes
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a~b WEUF R T AL )5 Y ORI CUARAR  d - BN PRI R B0 0 O N A0 s g ~ i S SR 2Z 5 o U
a ~b:meiotic metaphase configurations, ¢ :lagging chromosomes and chromosome bridge ,d ; univalent , e-f: ployad , g-i : abnomal spindle fibers; , g : micronuclei
1 RE=FEBRHEIREEE
Fig.1 Meiotic chromosomes in allotriploid MT-71

2.3 MT-71 l ERFHEERRERERE
#HH

MT-71 5 45K SEA 48-2 43 BIIE 2 38, Lh M
TP Ry S R W 3 3, S5 RF I MT-71 =B
W R —E AR AR T, 7E 2X/3X TR 458
JaftrR, HA3 %) 2n =20 Al 2n =21 75 4 {6 1R %
HARE, Hd 2n =20 HEFE S F 84. 62% , i i 5
T2n =21 1915.38% , 3R n =11 GO K5 B 91
BLFrl S n=10 Ym0 FIE A 7, (A1

i R M TE A BE AW n = 10 MIAC T, RN, 5
IR AR LS & T no= 21 e R B0 H A
T n + 1 MWECT T REJE TC I g 1Y 5k JC vk 58
BORUSZHKG I £ &S0 e £ 0K L 1T 352 4% RE T
TR H R AR T,

FE 3X/2X Z238 A, Gt (A% H A8 53 L ol
20 ~30, FFAR G AR b A N A G RS
TP E (K 2) . HE 4 ATLLE T, G R %
H 2n 2y 20 21 .22 MRERRAE G A8 T 7 He A 5350 ok
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*3 REZGEHESZFEF OEEFEETELE
Table 3 Seed setting rate of allotriploid x diploid proge-

23. 68% . 21. 05% H 28. 95% , = # Z Fl ik
73.68% , YLt (A% B M 23 % B AE PR BT LE )
1R 26.32% , G5HRFH, 5 IR = A5 0] LL= AET)
AEMEn =10 ~ 19 MERL T, (HA[A] e o 4% H BB T
A2 i R SE A fig 0 N TR IR B A Ak G 6 4 M i

nies and allotriploid x tetraploid progenies

RAEULE

Combination

BEMINER AR IR (%)

Floret number Seeds number Seed setting rate

MT-71 x48-2 612 48 7.84 FHARIE AR 7w Tk H A A g o (A
MT-71 x 9475 576 3 0.52 SARFEHER AT R AE 3X/2X F1 3X FF k#5285 vt 3
48-2 x MT-71 3024 17 0.56 AR I T8 75 T 2X/3 X, M E K A0 0 e 8 AR AR
MT-71 (FFREH ) 1018 12 1.18 Y5 TG AR BE At i v TR T
3 ,yﬁ j e, =
= =A< ‘f % .-.":“” 4 ‘-
R al? g«,‘ “\
Lol . 1 ] -
" - * . o 1 = e
‘é‘ " *7 » 0 ‘;"' :J. -
& > ! 0’"-" - wre” § ™
2 r P 4 - & =
a [ ~‘
a b c

a:23 FY IR ;b .25 Y ER; 0260 KA
a:23-chromosomes of progeny plant,b:25-chromosomes of progeny plant, ¢:26-chromosomes of progeny plant
B2 3X2X #XERHEEEHE
Fig 2 No. of chromosomes in 3X/2X hybrid progeny
®4 MT-71 5ERERZTRERE-—FEEHBHE

Table 4 Probabilities of the same chromosome number in reciprocal cross of MT-71 and 48 —2 and their progenies

MG

Combination

TR £
No. of plants

(] —Je (L A AR b AL

Number of plants with the same chromosome number

20 21 22 23 24 25 26 27 28 29 30

MT-71 x 48-2 38 9 8 11 1 - 6 - 1 - - 2
Frtefl(%)  23.68  21.05  28.95  2.63 15.79 2.63 5.26

48-2 x MT-71 13 11 2 - - - - - - - - -
FrditeBil(%)  84.62  15.38

MT-71 (TP ) 11 5 3 1 - - 1 - - - - 1
B el (%)  45.45  27.27 9.09 9.09 9.09

3 itie

GHEIPSE R GnE L U B CRUN AP OR R
B A A [ G e AR ) P | BB AE T AR 2 R KO A
YR EZ S Z . MT-71 J88 5 24 Hh T 34 4 7Y
2.300+3.72[1 +6. 491 +0.23IV5 F, 5II + 511 + 5108
By SRR 22 5. BRAR[FE G AR REATLER 25
FR > [R] U8 e (AR 25 4 A0, MT-71 I8 4 5% &
BORAT AR ORE N, TECA U EHGE T, 24
L F S AN T 1K B JREP ) A&
B MT-71 AR E BEK 2 2.3 4>, 564 BC,

F, POl A 4 U5 IR 2 44 oK C Ye ik gl
FA,Q. L. Tang S gy 2k B

AT YR 22 A =W G5 R 224 N 2n LT H PR
EFREFE O FEAIK S PR R MT-71 56
TRIEEU Y R 42 s St R A
T AN 2458 L 1R IR oy BT ) —F A g £
fRiAAb T 2R AR L, NI 2 2n BT 977 A (K
th~i), XFIG 5 RE R R E R
(SDR) A5 AHF " SDR J& i1 T 58728 s Hifth J5 A
FEAE MIL BAZA ST EMIE AL 2n BLF 38 10k B
MIELIRLZAT R —8, SR YR SRR S Y
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R DL AR B, 1T BB 22 40 R T B
) B LA

YRy B AEBR S Y R R Y fafk
MR AT G A B I e € R %) 1 BT 2 3 3 = A K
MBS, ARBFZE R, MT-71 168 0] & P ik
40. 12% , L5 PR AT R hy 98 450 3 2 B v A0 4 1) e o
B2 (6.4910) DA K 2n FiEF B9 7= A 5 =M R LY
BRI IR 2 = AR T B A LR
R ABAER AT B 54 SR A A W RIR R
AW MT-71 AR e R A 5 A% AR bd %44
HAT IR SR 0. 56% 10, AT BE Hy « (1) BT
TR AR H AT 5 (2) BRI 5 e (R % H
AT FBG T RE R (3) IR IE R K H
(4) B e Fp A58 i B vh , 2458 i ] AR A
Ty BRI 45 SR B R R

K H PR R BAG 1A (X) | A% (2X) Fl
SASRELT (3X) FE SRR = AR R LU AR Y,
AR EMER R BN AR IR & 7R
3 3X/2X A RE AR B Y e AR5 H M 2n ~3n 1
FrAfERE , ARER T, MT-71 UL iE A 2n
~3n WYL RE H 60 MT-71 MERC T X AR e (0
KA RE 2T S, [EEE, MT-71 5 45 52 3 LA Kt
AN ORI B 1R AT RE S R 6, K
HFFR , FORJE AL DUARA £ %) 28 Jm Y
CAREERL X =512 AR MT-71 AT FA o SN
fAe, AR, MT-71 g A 4 e (o At He 2% s % T
Ret A — R,

PURHAZ AR KB — B2 AR A TR IE 1
FEAR, AW P A SR MT-71 AEAEA £
AEAARAE 3K AR ORI — BRI T
—EMEE, B AR 2R R R A
BRI AR ] E A5 R LA S AR AR R 3R
FHER A5 AR AR TR R 3 R A AL 0
SR AR AR 0 3X2X, SRR =A%
A MT-71 FRAFI R AR R AR AN TR AL 2% 2
FRLE A% 2 RN e o (R TRE 7 T ELA F R X, R E &
BB R RPN TE P 15380 2R H
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