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Variation of Both DNA Genetic Structure and Reproduction
Traits of Plant Autotetraploid

JIANG Jin-Zhong, LI Yun, CHENG Jin-Xing

(College of Biological Science and Biotechnology, Beijing Forestry University, Key Laboratory of Genetics and Breeding of
Forest tree and Ornamental Plant, MOE, Beijing 100083, China)

Abstract: Due to the effect of chromosome doubling, the DNA genetic structures of autotetraploid vary from its original

diploid, and thus autotetraploid phenotype changes correspondingly. Compared with original diploid, the phenotype

changes of autotetraploid were as follows. The part of its male and female gametes was of abortion. Its pollen

(diplo-haplont) was significantly bigger. The number of egg cells or synergids or antipodal cells in its embryo sacs

increases or reduces. While self-crossing procreation of it, pollen tubes and the fertilization processes of polar nucleus and

the fertilized cells development were partly abnormal. Its reproductive capacity (or seed setting rate) dropped to some

extents, which can be gradually improved with generations. For some plant species, it has a better cross-compatibility in

distant hybridizations.

Key word: autotetraploid; procreation; isozymes; molecular marker
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FORI AR 2Z 5, DR R T I T
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1 B ) 9 DY A AL WL 5 (Oe. gigas)]
PR BL(1908 T JF) LK, [RIVEDU AR AR R
Rev R MORSEIRAL i el R R R 2 T
Z N, AR BRI OS2 T ORI
FERIEE . Rt L+ 2 M, DY A5 AR T
TN ERIRE AR T KEmEtd, Jf
PR T RKEMSCHR . RSO 2L S0k 5 R, Horp
873 SCHR 7> 9 48 7 I LS BB s AN TR R B O, (X
SEHL 5 2 1] (V316G 28 A0 S e 1 AR A0 [ 0 Y £ A — L
L WAL T 25 UE R B A% 2 R (B RS U A
IR I AR S5), Ak, 5 IR 3 s 45 5 23 BT ik
SEPL G 2 TR R AR A T A AT 2 M7 27 i 3o fH
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PR RIS, 2 IR O Al 10.61%.
L202 7K A% [m] 358 DY A% 4% 1) JVR 3 S 5 00 236 ol 2 I IA 2]
45.65% ™ 752 ML AG-(4) P A0 7 IR S (5 1 4N it 141 1)
T4 G5 F 78 ) ik 55.00%

DL IR DY s A4 )RR A7 A5 AT W] 6k 1R A 2% 45 4 AR
SO Beuselinck P REEMIDLTE k4 RIIF T I &
AT RIS

2 EMEFRIRRIHARE-—TRERRH

ars

I

=

LY A AR L, [RDUR DY £ A B A8 B R
h, JCAER IR R R AR K TR . AER A IS o
W% 52 K TR R 52 RS A1 M (5 RS A% &5 & IO B B
(k20 R B IR B I AT AN [ R 1R AR e, B A I
IR . WJE . 0 A A . K A% 5 A% Al
A WIRAET . WEFLIE B k% B AP LK FL 40
LAk o 5

SRR (4x) AL RL5 AH Y. 1) % A 55 1R (2x)
FAEG S FEAE Sk B R LS, fek S 7E ekt A L
BORZE . ek NIRRE . KNGS &, R T 5
MG A RO AE LA AR 5 — I o3 2R 1D I [ S
UGB, [R5 DU A5 A 0 SR b A K S0 221, 420
Je 12 /NEFEALEAE LSS, T I AR R TG TR 3 /)
U2 B R TR NS A1, AER W R A0 A K i R s
IR IS, R AR & 4R SRl K 23k
JEACR i SO 845, NURIBCER I E 7 ik ], -
RIS L5 U A% A4 7 T S8 R0 A6 K 40 i 4y R ——
TAEET R S Rl & M WIAAFIGA; 5ABA
(1 L AR AT B A6 A7 R0 285 11 AR 205 S [ A SGH

)5 DU A5 R KRB AT 2/3 1 B Wi s A5 ok R
Weskz it — 2k E 7 A R A, RIN
MR ARZHRG . W S WA RS . WA e
Rl B B A (RAS o 24F0 W FLIE B k% R B R S
N & Kl I E N NS RN 1 A R = 00
2, AHAT 6B B BEN T IR ZEEA Ry 35.0% 00 Y
97.5%), A ALH B HE AN MIBCHE BAe =R A 1R, (HE



9 14 LS YRR DY A5 AR SRR S DNA It A% 45 R i A2 S 1187

ISR AEERTE IR B BOMCRT, AT A B0y RE R 1 21 Ak
S, TR S D R IR DY A5 KRG ARk 2
oA BT AL L ORI R T2 A e S DA K
FIR BB AN O A S i IR

2 [A)YE DU A5 A 2 S (B0 M) B AR

) D DR S FL R THARHERS () A2 4k
2.1 FEXREREREMER

— AR, T TRIRE > RAT R L AEAS AR
SR S5 A AN 1 AT T B0 [RD I DU 5 A4 1) 45 5 e (B
P BEAIG

2 7 A AU [R] Y5 DY £ A4 35 16 S8 i ZRHAC —
KACKMWE 1 A6 A RE, W5 H AR Ky BE 21 1 ok 25 53 24
TR, 45 R TRk o 2A [F] i S0 H IR S o IR
%, WL IAFIZARTAWB VYR =ik, ik,
BN, T, AT ORUCR T ¥ IR e
P, AT B G AR AW AT, S TN
AL A Ge AR AR 20 03 8 AN SE 73 255 % DY
RN RPN EE AR NPV E XS e SIS AN
SR R A S NS 0 A L R N s
N RS R AR FE RN . R A SN2
[ 58 DU 5 AR 5 2 i b 46 S BRI (e s - 15%) 1
BRI A A BB A 4 45 R T Ak AR AT AN 3 2 5
ARy DU 5 4 55 2 45 S AR AR 1 B BN, i SR Ak
AR RIS TG B, [FIUE DY A5 1A 55 22 16 &5 5 %
A] BEER Tl A AR .
22 [EIRMEFREHEEER) T REBNT K

K 2 B R) R DY 5 4K 5 1 (R 4 52 30 B ke Y —
F5 PR ISAT AN [F) R SE PR AT o 90 2, S0 DY A5 AR IR A
T H AL GFF R BRI AR (CK) W] &R, B
I 42.3%M8, HJE, —2B0IE ], XA RL %
AP E AT BT AR R RS 1 2 AR N B

%R A S (Brassciavar. communisTsenetLee)[w)
Yt VU5 A ) S5 238 55 /N 40 BE A0 R IR 988 o3 24T 4
WU, AR AU AN EECE Y 16.6%, Z5FF
BN 46.72%, HAZ AU N EREER R E] 17.16%,
SEKFARN 58.5%, KU T RE AR HERE . DUfs A H
S HIIRESr 24 5WAT T NG SR A B D B
AL,

i G RO 1 10 20 40 ) 95 DO A 44 v R db AT
RGIERE, KRB T WA 4558 %, i H o

T [ Y DY A A ¥ 40 2% 4T 4 . Santos T LAFEHLL
Arabidopsis thaliana 3 # B 8¢ 31 7 40 M 2247 R
B LS .

3 [FUE 2 A A R AT 0 I 2 AR Al ok

R ERIp SR

T8 43 7K e AR ey B P 2 5 2 A R 0 45 R 3 W [ U
DU 5 A e HG R 5 A A A B TR 38 5 2 A SR M
P [F) Y8 DU £ R 7E — SE A )k 2 42 A8 & Py, mlAE
Shy 2 DAL 5 A A o g Ut 20 1) v TR A o AEL RS DY A% A4 1)
X AR P A A FAT ik 58 7 1 — ST

TR SR AP DL A AR R R REAR 5 R 8 AT
JeR TE) 2 AT I, A AR B R, i TR I DY A5 A K R
B R B AT I, SRS B S R 2 43 ik B T
6.36%~11.68%F1 4.11%~9.44%. —f51AKHE 5 EFE
(1) AR 5 b 5 o R A IR, SR, RS R DY £
A IK TG 9% A8 1R I 52K 2 A0 5 B 28 4y ik B T
22.89%F1 20.82%>!,

A28 AR T AR B RS (Oryzasativa, 2n =
2x = 24) A REA, DLAEIN AR B FE(Oryzaglaberrima, 2n =
2x = 24N RARMATICG AT A, 45 KW, — %
A T AR A AR N R R A A R B 1 T AL
P, AH 45 52 26 AR (0.32%~1.97%);  1fif LA 7] 95 DY £
1R IKFE(Oryzasativa, 2n = 4x = 48) W BEA, DLAEIN A
BB N XA HRATS, Fe AT A B by, L4552 F L 3|
T 5.70%~8.86%.

i G AR v R [R5 DY A% A 5 4 5 b B
FAS M PR, DURS AR e 5 b B 0E L [RACH

FOLH .

4 FAVEPY A S HRYE — 5k DNA
i 2 K 10 22 57

BEA LA F 0y 5 A AN R e, AT
EiURAEE7/E R A o)1 B3 A B 7 B B s % N1 AN N Y IO
RDNAAL G5 K2 5 o0 BT TAE 2 o ARIE 04 T
RIS 70 M 4 R AT LU Y, A6 5 DR [] T i K P
., TR DY AR I DNA TR AL 254 5 SR I A% 143y
A FIRE S 10 22 5%, R B DNAJY 1 b id A T iy
() FL K Jl s SRR A AR B L Ay S 1 T 1
Pilo LR A R 2 S I SR T 4 BUR B R (1)
AEIRAG N 3=, RV B A G € A n £ i 7 A= 1) B g A



1188 i f& HEREDITAS (Beijing) 2006 28 %

CERAR S JENRAR KA K- R A A TFIRS
R FLZ T HR I G R AR R0 () IR 3%, R4l
FE ) G AR K H 1

AN B MLk T 50 A1 T /KRG (Oryzastativa) 12

gL AR 1) 15 X SSR(simple sequence repeats) 5|4,

X 18 B DY A5 A4 K RGN 9 T A T AR 1) — A% A4 K TS
HEAT T SSREZ AN HT: 11 5% H 2 21 5 4 FL AR5 0
B 33 X2 AL, PRI YRR 3 ANELL
FERL; A (RS DY A5 AR KRR (R R A 5 A5 A KR
M5 DRI K 4 A [R], R AR RE sy i R A 22 5
NI 36 H T Lo n] H T XA A AR B [ DY
PRIISSRARIL . M Af4K(2n = 2x = 28) 55 HL ]I
f5Ak(2n = 4x = 56)fristfL 45t L IAFLP (Amplified
Fragment Length Polymorphism)4y 1 Fxict 45 H & 1,
LMK FF LA BN FEE 4x5 2x7/EDNASY 1 ibt
FEG5 k) by T — e BRI AR S, (H 2x 5 [AJE 4x(A]
10308 A 22 S /N TP ) 22 5 8L, Luo 2 W2ERLR] 43 b
T T DU A5 A 0 I BRI, R SR U 35 A7 11 32 B A
H S A 22 57

& (Scutellaria baicalensis Georgi) A% RRI[F
U5 DY A5 A i 28 A 4y g 1) ) T PR VK 29 B A Pn A I R
ok S A Bl PR G A R, AR
[ 9 DY 45 A S A P I ) T g g % — 3%, U &
MG R BE R TR0, A AR AR, w1 A
HI{ER, 0.494 F1 0.512 Kb BRI 1Y, 8 AR
(Atracty lodesmacrocephala Koidz) R Y5 U568k 2 5
A YE A A 1R A5 Ak ) i 5] T (POD) 1) il 3% v
VU 5 A 4% K 28 0 4 A 0 Wl [) T T 0 B RS U — A5 A )
%12 TR0.310 [ilaly, H S Al LLis )tk
E N S & A TR N e Y N L
I HH 201 7 I S AL W) (PER ) RS (EST) M S ALY
AL (SOD) G Wl i 25 S W i 98 AR 245 B DU 5 44
d A PERFIEST LU AH N, — %44 s A3 0 1~2 555
(R BT, SODER A JG i 35 1 22 5 T R DY A% 4 it Fefr 00
MR, 3 BEERT IS L AR R SRR 182 4B T
U5 VYA A4 35T i 2R (4x) I Bh - 2 1 ORI I e AR
A 4y i 1) 1 g 11 Dk T o B HG RS U A R (2x)

e 33
w2,

5 ZiRiE

LR EPTA, T g A I £ I R R £ D 3%
AR A% D28 AR S, A A5 ) U5 DU % 1R TR DNA 3

SRR R AR A T AR S, XA S AR
3 S0 DU A5 A 0 2 B R A A R (AR S B gt T
PRVYAG R 0 2L R VR 5, R0 AR S 4 vh R L
FELLR LA T : (1) BT R AR, 15
(il Y DY A5 A (1 WE AR ISE 1K) 77 PR BT A4 R IY
{EREN1REY ip A RL AL RN R e 3 = 7 NTR v Al
PRVUAG A 0 R A (1 B A0 B B3 40 M % S A 4 g 4
HABTERG 2) I AR, <l
PR BT e B A K LA AR B AT 25l 0 Wi
o PRI AL SN IR W R S AN BE R 5 Y
BREARERL G« Z B SEAD R IRIRZET: . IR
FLIE BB B ANRE AR R FLAR A 3 S5 IS (3)
R 2 SRR DU A3 1A T P Bt S o3 AT AN [ R 2 11 B
%, AHBEAR KR AT D B A BEBR TEAC (3RS 1 328 T ik
ANHEES () B LSRR R, R R DY A AR
FORIR A A BT E G AR AT

KT AP [FIIE VY A A St ke M S DNA 3 A% 45
P AR S A ST AR CAF T K& AR, e et —
A (DBFFUR R B 24 A 2R AR
(FA) B, AR EERAE DR AAE DWW S B D,
SANH T MK () 75 2 552 v 2 Tt DY A A 2 B
R PEAR S (A Jl R . BTE, A JiE N H e £ —
LT ARRPEM AR A FIBR KRG . PER, w78
Z2 AN SRR I AW ST, (2)DNA 35 4% 4 1)
AR S IBTTOE A IR, H B 45 18 445 B A2 I A%
DAL MR I DS 38 30 N VR 4 0 IR, 39 e A — b
SN TTREAT IR 0 M, W 9E 4l HORe 2k H T e
TR AL SE R 3 5 AR 2 O T DAL % R A R DR O BR
(¥ Ji B (R A SRS T LK) 225 M S A s (3) R DY
fEr VR DNA 51 A 45 #2255 LR IR AR 57 2 (] (R BB A%
RTINS N e s 7/ ke 2 | A R = (0D S
IR AAFR

% £ 3L #f(References):

[1] HUANG Qun-Ce, SUN Jing-San, BAI Su-Lan. Polymorphism of
male and female gametophytes in autotetraploidy rice. Hybrid
Rice, 1998, 14(1): 32~33.

BORESE, PV, PR R DY A A KRS RS R 2 A
FIWFST. ZeA8 K FE, 1998, 14(1) :32~33.

[2] DENG Xiu-Xing. Study on the reproduction ability of anther of
auto-and-allotetraploid of Poncirus triroliata. Acta Horticulturae
Sinica, 1995, 22(1): 16~20.

S5 9. AR [R5 S U DY AR AR R T PR ST [ A,
1995, 22(1): 16~20.



LG AR DY R AR TR I & DNA 3545 45 R 1) A 5

1189

[71

[10]

(1]

[12]

[13]

HE Li-Zhen, ZHOU Pu-Hua, LIU Xuan-Ming, CAO Xue-Jun,
CAO Ming-De, LIU Yun-Sheng. Studies on the autotetraploid of
Triarrhena lutarioriparia L. Liou. sp. nov. Acta Genetica Snica,
1997, 24(6): 544~549.

L%, e, XY, #2E7E, Wi, sk B3k EE
VU ARRIBIT ST, HEAL 2241, 1997, 24(6): 544~549.

ZHU Bi-Cai, GAO Li-Rong. A study on autotetraploid common
buckwheat. Hereditas(Bejing), 1988, 10(6): 6~8.

RABA, WL, FIR DA R IR 2 BT SE. A%, 1988, 10(6):
6~8.

TAN Su-Ying, HUANG Zhen-Guang, LIU Wen-Ge. Study on the
fetation of autotetraploid of watermelon. Watermelon And Melon
in China, 1998, 1: 2~5.

RS, WU, XUSCHE. TRV DY A R U IR IR iR R
rh VG R, 1998, 1: 2~5.

Steward G W. The relation between pairing preference and chi-
asma frequency in tetrasomics of rye.Genome (Ottawa), 2004,
47(1): 122~134.[DOI]

HUANG Qun-Ce, XIANG Mao-Cheng, LIU Wen-Hai. Diversity
of antipodal cells in the embryo sacs of autotetraploid rice. Hy-
brid Rice, 2002, 17(3): 47~50.

SORESR, IS, X ST TRV Y A AR K R TV B P s A2 4 i ]
M2 &M AAEKFE, 2002, 17(3): 47~50.

ZHANG Hua-Hua, FENG Jiu-Huan, LU Yong-Gen, YANG Bing-
Yao, LIU Xiang-Dong. Observation on formation and develop-
ment of autotetraploid rice embryo sac using Laser Scanning
Confocal Microscope. Journal of Chinese Electron Microscopy
Society,2003, 22(5): 380~384.

gk, I, KRR, BT, xR RO F 3L
RAE BB R U oK TR R R E. BT B
224k, 2003, 22(5): 380~384.

LIN Ru, HUANG Qun-Ce. Study on the character gametophytes
of autotetraploidy rice (ZX-4) before and after fecundation. Aviso
of Agricultural Science Sinica, 1999, 5: 30~33.

FRn, TEOREHE. TR VR DY A AR K TR 5 LA (4) 75 2R T S IR
PEWFST. b A, 1999, 5: 30~33.

LI Yun, JIANG Jin-Zhong. On the introduction of tetraploid black
locust for fodder. Journal of Northeast Forestry University, 2005,
32(Suppl.): 137~139.

oo, Ea . RV DA R SRR, A B AR KA
224k, 2005, 32(Suppl.): 137~139.

Beuselinck P R, Steiner J J, Rim Y W. Morphological comparison
of progeny derived from 4x~2x and 4x~4x hybridizations of Lo-
tus glaber Mill. and L. corniculatus L. Crop Science (Madison),
2003, 4(5): 1741.

LIANG Yi, TAN Su-Ying, HUANG Zhen-Guang. Study on the
fetation of autotetraploid of watermelon.Watermelon and Melon
in China, 1998, 15(3): 243~251.

2O, W, St FVE DY SRS IR IR K E ST
[F 75 JICEI I, 1998, 15(3): 243~251.

TAN Su-Ying, HUANG Zhen-Guang, LIANG Yi. Relationship
between germination and growth of pollens of autotetraploid wa-
termelon and endogenous hormones. Acta Agriculture Boxeali
Sinica, 2000, 15(4): 73~79.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

RSO, BB R AR A5 fem ik A K
PWIRIMER SR, LR 2R, 2000, 15(4): 73~79.

WANG Lan, LIU Xiang-Dong, LU Yong-Gen. Endosperm de-
velopment in autotetraploid rice:the fusion of polar nuclei and
the formation of endosperm cell wall. Chinese J Rice Sci, 2004,
18(4): 281~289.

£, xR, KRR R PR A OK TR RS R B R
AEFLA AL, EKAEREE,2004, 18(4): 281~289.

WANG Lan, LIU Xiang-Dong, LU Yong-Gen, FENG Jiu-Huan,
XU Xue-Bin, Xu Shi-Xiong. Endosperm development in auto-
tetraploid rice: the fusion of polar nuclei and the formation of
endosperm cell wall. Chinese J Rice Sci, 2004, 18(6): 28~32.
£, XK, KR, WK, ART S, R, R D A5
OKTEIRILRE: Wk EA LT R R Y PR E - R IE Rk
RGEARTT <7 B, T UK, 2004, 18(6): 28~32.
LI Ai-Hua, HE Li-Zhen. Study on meiotic behaviors and fertility
of the autotertaploid of day lily. Journal of Hunan Agricultural
University, 1998, 24(1): 14~17.

A, L. RIS YR AR B AL SR o BT O L R
PRI, W1 Al K22 2541, 1998, 24(1): 14~17.

ZHU Bi-Cai, TIAN Xian-Hua, GAO Li-Rong. On the study of cy-
togenetics of tetrabuckwheat. Hereditas(Beijing), 1992, 1: 3~6.
Kb, HeHe, WAL RS DU A R SR 22 10 40 i 3t A% 22 AT 5T
1%, 1992, 1: 3~6.

SHANG Ai-Qin, ZHANG Cheng-He, LIU Shi-Xiong. Induce-
ment of homologous tetraploid flowering Chinese cabbage and
its cytological study. Henan Science, 1999, 17(Suppl.): 6~9.
WO, SRR, R, St 2 R R AR R H AN i A LR
IR, 1999, 17(HTI): 6~9.

ZHANG Cheng-He, SHEN Shu-Xing, WANG Yan-Hua, SHANG
Ai-Qin, LIU Shi-Xiong. Inducement of autotetraploid Chinese
cabbage (Brassica var .communis Tsen et Lee) and its cytological
study. Journal of Agricultural University of Hebei, 1999, 22(2):
53~56.

SREGE, BN, EEM, WET, ). SR R D 6 R
375 5 S AN B 2 B T (). AR AR 22 4], 1999, 22(2):
53~56.

CHANG Jin-Hua, LUO Yao-Wu, WANG Bao-Yi. Study on the
uses and improvements of autotetraploid sorghum. Acta Agricul-
ture Boxeali Sinica, 1999, 1: 89~93.

WA, DR, S RV DR R R s R R R
WHFL. HEALA =4, 1999, 1: 89~93.

Santos J L, Alfaro D, Sanchez-Moran E, Armstrong S J, Franklin
F C, Jones G H. Partial diploidization of meiosis in auto-
tetraploid Arabidopsis thaliana. Genetics (Bethesda), 2003,
165(3): 153~159.

HUANG Qun-Ce, QIN Guang-Yong, LIANG Qiu-Xia. Embryo-
logical evidences of seed setting in intergeneric crosses of auto-
tetraploid rice and Pennisetum Alopecuroides. Hybrid Rice, 2004,
19(1): 56~59.

RS, ), RAKER. TRV MY R AR K R SRR R A AL A e
MG 25 . 2% A8 7K F, 2004, 19(1): 56~59.

HUANG Qun-Ce, XIANG Mao-Cheng, TANG Guo-Xiong. Em-

bryological mechanism of bearing seeds in the cross of auto-


http://dx.doi.org/10.1139/g03-134

1190 ot

t& HEREDITAS (Beijing) 2006

28 %

(24]

[25]

[26]

(27]

(28]

tetraploid rice with Leersia hexandra. Acta Agriculture Sinica,
2002, 28(2): 286~288.

SORESE, In R, v A TRV DY AR K R 5 R R 2 A8 AR I
HENG A HUBLRIT 5. AEI22 4R, 2002, 28(2): 286~288

LIANG Fang, HUANG Qun-Ce, XIANG Mao-Cheng. Crossabil-
ity of distant hybridization between O. sativa and O. glaberrima.
Journal of Xiangtan Normal University (Natural Science Edition),
2004, 26(1): 79~81.

07, BORESE, WM. A B R S AR AR B AR 2 A T
ATWOAE I ST, RV 2 2 R (A AR BE2E R, 2004, 26(1):
79~81.

CHANG Jin-Hua, LUO Yao-Wu. Studies on the hybrid between
autotetraploid sorghum and Johnson grass and the subsequent
generation. Acta Prataculturae Sinica, 2002, 11(1): 56~58.
W, DR, FUEVAE A R RS A e e KL R AR
L. HEAAR, 2002, 11(1): 56~58.

LI Shu-Xian. Several problems on autopolyptoid breeding in plants.
Acta Bot Boreal-Occident Sinica, 2003, 23(10): 1829~ 1841.
BRSE. AEY FUR 2 AR E B R LA R L 06 e A A AR
2003, 23(10): 1829~1841.

LUAN Li, KONG Fan-Lun, HE Tao, LIU Gang, TU Sheng-Bin.
Genetic variation of tetraploid and diploid rice revealed by microsa-
tellite marks. Chin J Appl Environ Biol, 2004, 10(5): 556~ 558.

28 mE, FLEAS, BT ¥, x) R, BIERE. OSSR Ar i A6 I IR V5
VUt 5 5 A5 PR K ARG R ist A% 22 . T S 3R EE AR W54, 2004,
10(5): 556~558.

WANG Zhuo-Wei, YU Mao-De, LU Cheng. The AFLP analysis
of genetic diversity between diploid and artificially induced ho-
mologous tetraploid of mulberry. Chinese Bulletin of Botany,
2002, 19(2): 194~200.

T, KR, & R FM AR RN TES KRR
PR3 22 57 B9 AFLP ) 7. M4 243041, 2002, 19(2): 194~200.

[29]

[30]

[31]

[32]

[33]

[34]

Luo Z W, Hackett C A, Bradshaw J E, McNicol J W, Milbourne
D. Construction of a genetic linkage map in tetraploid species
using molecular markers. Genetics(Bethesda), 2001, 157(3):
1369.

XIE Xiao-Qun, GAO Shan-Lin. The analysis of peroxidase iso-
exnzyme electrophoresis and activity of ascorbate peroxi-
dase(ASP) in Scutellaria baicalensis Georgi. Journal of Plant
Resources and Environment, 2002, 11(1): 5~8.

EANEE, v LR R SR A TR R R VIOR 0 A i R a4
PPy BEE PR BT, WL B U5 A BE 244, 2002, 11(1): 5~8.
CHENG Xin-Min, GAO Shan-Lin, BIAN Yun-Yun. Induction
and identification of autotetraploid of Mractylodes macrocephala
and comparison of its peroxidase and diploids. Journal of Plant
Resources and Environment, 2003, 12(1): 16~20.

RO, mlk, Sz, B RN IO RS R R 5 R e T
5 ARk AL P i R LB KA B S R B2 AR, 2003,
12(1): 16~20.

LIU Hui-Ji, WANG Hua, GAO Li-Hong. Comparisons of isoen-
zymes between autotetraploid and diploid Chinese cabbage va-
rieties of different ecotypes. Journal of Nanjing Agricultural
University, 1997, 20(3): 26~30.

XHEE, O, WETLL. AR RS SR AR R AR
SR h IR R D LE . R s AL R 2 22 3, 1997, 20(3): 26~30.
ZHAO Gang, TANG Yu. Comparative study on main characters
of a new strain of autotetraploid and its autodiploid parent stock
in Tartarv rnckwheat. Bulletin of Science, 1994, 5: 321~325.
BHR, TR TR DU A A SR A R T R S R A B
WHFT. RHBmAR, 1994, 5:321~325

Rosenthal D M, Schwarzbach A E, Donovan L A, Raymond O,
Rieseberg L H. Phenotypic differentiation between three ancient
hybrid taxa and their parental species. International Journal of
Plant Science (Chicago), 2002, 163(3): 387~401. [DOI]


http://dx.doi.org/10.1086/339237

	植物同源四倍体生殖特性及DNA遗传 结构的变异 
	姜金仲, 李  云, 程金新 
	关键词: 同源四倍体; 生殖; 同功酶; 分子标记 
	中文分类号: Q943     文献标识码: A    文章编号: 0253-9772(2006)09-1185-06 




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


