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MPHIEADER TMETTHE. 4820 . SELYHR THEY 23 X ARYHOEHTR L3 8
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Peroxidase isozyme in sprouting
seeds of genus Fagopyrum

ZHANG Yi-Zhong!*2, CHEN Qing-Ful *

( 1, Institute of Plant Genetics and Breeding, School of Biological Technology and Engineering , Guizhou Normal University,
Guiyang 550001, China;2. Department of Environment and Life Science, Bijie College, Bijie 551700, China )
Abstract; The peroxidase isozyme of thirty-two collections of cultivated and wild buckwheat belonging to nine species
of genus Fagopyrum including eight species of the big-achene group and one species of the small-achene group were
studied by means of polyacrylamide gel eletrophoresis(tPAGE). The results showed that there are twenty-three dif-
ferent bands of peroxidase isozyme, with a range from four bands to eight bands among different buckwheat species.
F. esculentum and F. tataricum have seven bands and four bands among different collections,respectively. The varia-
tions of peroxidase isozyme zymograph are very great among different buckwheat species but less in the same species.
The results of the zymograph analysis and the clustering showed that there are much great difference of zymographs
between the big-achene group and the small-achene group and that F. megaspartanium and F. pilus are close in clus-
tering tree to F. esculentum and F. tataricum, respectively, supporting Chen’ s hypothesis that F. megaspartanium and

F. pilus may be the ancestors of F. esculentum and F. tataricum, respectively.
Key words: common buckwheat; tartary buckwheat; wild buckwheat ; peroxidase isozyme; phylogeny;origin and evolu-

tion
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(2005) \BRFE 4 (2005) K BF 55 34 R Blad 4L Yy B I
TEERR{E AP R 4 BT .

FeF (Buckwheat) J& 3 F} (Polygonaceae) 5 % B
(Fagopyrum) (R 1 %%, 1983 ; Chen, 2001; Wang %,
2005,2006) . HBAA 15 MHRAYFHRM 1 MALE
B, W4 ARANE, XA MMNA, KEAE
2 MR IE PP (F. esculentum, F. tataricum) .4 B E B
SRFP (F. zuogongense .F. megaspartanium.F. pilus.F.
cymosum) F 1 ™ A L& B F# (F. giganteum) (Lee %,
1990, MR & 9 NEF LR, B F. gracilipes. F.
leptopodum . F. statice,F. capillatum.F. callianthum.
F. gilesii, F. pleioramosum, F. lineare #l F. uro-
phyllum, W44 # 1% 2 7 R K (Chen,1999a,b;
Chen %,2004),

B RS A X 5FE T A ALY B R TR BT o fiUE

WA (EUES,1994; R41%,1990), T H X EL£+
EREFELSBRF L. XX FERFA RS
RS /MRAF NS YRR TRETHE,
UEAFERMEREXR REFEZERSEL.
FEREFTFHEHRRRERENEH.

1 HKETE

1.1 R E
REHHNER . BS . ML 8. . R

B%RER1, FARRMH ST HRMTRKEE

YHERGTREREYRETHHRIRLE.

1.2 R@AH*

L2 1#FEAEPRPHRNE FEMHTFHO125%

Bl /RKIEE 50 s, BRAKMUE ARSI B AR

R1 SRAFESHE

Table 2 Buckwheat accessions used in this study

£ Name 445 Accession 4 Species name {&# Ploidy [ 7 Native to {{8 Symbol
B35 9% Bijie Tiangiao ES2004010101 F. esculentum 2x YUl ES1
BB #% Qianxi Tiangiao ES2004102902 F. esculentum 2x BB ES2
BT #FF Weining Tianqiao ES2004010201 F. esculentum 2x BB T ES3
7K 3% & FF Shuicheng Tiangiao ES2004091702 F. esculentum 2x B K 3 ES4
M X #FF Zunyi Tianqgiao ES2004091703 F. esculentum 2x S ES5
8 B ##% Daozhen Tiangiao ES2004091701 F. esculentum 2x HMNEE ES6
YA~ F#FF Xingren Tiangiao ES2004010401 F. esculentum 2x #HM N ES8
SE4Ht — 8 Pingqiao 2 ES2004030101 F. esculentum 2x iR ES9
Wi E & 7% Hunan Tiangiao Sibano ES2004102901 F. esculentum 2x W R X ES10
ES2004062001 F. esculentum 2x HE ES11
## 7# % Prague Tianqiao ES2004082201 F. esculentum 2x #1T ES12
BT & FF 2 Weining Kugqiao 2 TA2003120102 F. tataricum 2x HBHMBRT TA2
BT %5 3 Weining Kugiao 3 TA2003120103 F. tataricum 2x BMET TA3
EH]$E Thorny Kuqiao TA2001112202 F. tataricum 2x HMNBT TA4
BH 1 &8 Qian Hei l TA2004041507 F. tataricum 2x HHBT TAS
B2 2 B Qianku 2 TA2004041503 F. tataricum 2x HMET TAS6
B 4 B Qianku 4 TA2004081103 F. tataricum 2x BMRET TA7
ZHE FF Laoya Kugiao TA2001112203 F. tataricum 2x #MNBET TAS8
7K 3 2 #% Shuicheng Kugiao TA2004100102 F. tataricum 2x M K 3% TA9
[ #E 1 Yanhe Kugiao 1 TA2001100501 F. tataricum 2x 3 M R TA10
% 3% 2 Yanhe Kugiao 2 TA1998100101 F. tataricum 4x AILER TAll
JLILE FE Jiviiang Kugiao TA2004081101 F. tataricum 2x EI L TAl2
#IE & FF Hunan Kugiao TA2004102902 F. tataricum 2x BERN TA14
1L 7§ % #F Shanxi Kuqiao TA2003100801 F. tataricum 2x L E KR TA15
& FF Wild common buckwheat HO02004101901 F. escu var, homotropicum 2x =l HO1
Z W € 5F Yunnan Jingiao CY2002062501 F. cymosum 4x =l CY1
{£ 7 BF #F Zuogong wild ZU2003070101 F. zuogongense 4x [if ZU1
Z B¥ #¢ Pilous buckwheat P12004120101 F. pilus 2x iF PI1
K ¥ FF Big wild buckwheat ME2003101201 F. megaspartanium 2x | ME4
H % Giganteum buckwheat G12003032001 F. giganteum 4x ATER GI1
E %% Giganteum buckwheat GI2003080101 F. giganteum 2x ATLER GI2
#15¥FF Small wild buckwheat GR2004100701 F. gracilipes 4x ] GR1



http://www.cqvip.com

4 3

P 000 http://www.cqvip.com]

RLLBE: FEBRMRRERTH T IELYER TEHR 555

M4 L, 7 25 CORBEEFMAFRREBHER. FHFK
F#7.0. 2~0.3 com A}, F| R ER KL FRH 0.5 g K3F
FF 0 0. 8 mL £ EUH (0. 1 mol/L Tris-HCI &
W ,pH7.5).0. 96 g T Z 4 Z it "% J2 B (PVPP) #1
0.5 g AHW, KBHEESIK, T4 CTHF1650¢g
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)

A1 2 3 4 5 86 T 8 9 10 11

B 20 min, FIEWE-24 CTRAESH.

l.2.2 &bk RRFBBREEERERRK,
AEBWE N 8. 5% (pHS. 9), MAKRKE N
5.16% (pH6. 3), BB A 20 cm X 12. 5 cm X 0. 23
cm, A BAEINEE 60 pL. 4 CTTHATHREK,EH
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B1 SRR TR XA

x:PEMEF S y. Bl RS, RERRENE KEEREE SEFRE. ALA2 45

ot S YRS E TRy K B R E . 1~11 4 B & ES1,ES2,ES3,ES4, ES5,ES6,ESS, ES9, ES10,ES11,ES12, Bl B2 454 %5
AHYEE TRk E R EERE, 1~12 45082 TA2,TA3, TA4, TA5, TA6, TA7, TA8, TA9, TA10, TA11,TA12, TA15, C1.C2 4+ 5w %
ERARFME Y TR EXERAERE. 1~14 44982 TA4, TA9, TA14,ZU1,PI1,GI1,ME4,GR1, HO1,GI2,CY1,ES6,ES9, ES10,

Fig.1 Peroxidase isozyme zymographs and idiograms of buckwheat

x: the number of materials; y;the number of isozyme bands. A

black rectangle stands for a very dark band,a grey rectangle for a dark band,and an empty rectangle for a light band. Al and A2 are the figures of Per-
oxidase isozyme zymographs(Al)of F. esculentum and their ideograms(A2). Among them,1—11 is ES1,ES2,ES3,ES4, ES5, ES6, ES8, ES9, ES10,
ES11 and ES12, respectively. Bl and B2 are the figures of Peroxidase isozyme zymographs(B1) of F. tataricum and their ideograms(B2). Among
them,1—12 is TA2,TA3,TA4,TA5,TA6,TA7,TA8,TA9,TA10,TA11, TA12 and TA15, respectively. Cl and C2 are the figures of Peroxidase
isozyme zymographs(C1)of different buckwheat species and their ideograms(C2). Among them,1—14 is TA4, TA9, TA 14, ZU1, P11, GI1, ME4,

GR1,HO1,GI2,CY1, ES6,ES9 and ES10, respectively.

B 100 V,2 h G = 200 V,

R BEBIEE 4555 (1985), RSk sh. L
$9:0.1 g BRFEME+5 mL L/KZEE+10 mL 1. 5 mol/
L ZB45+10 mL 1.5 mol/L Z# +75 mL X3 K,
BRI, BRA ARG K HYE 3 K5, fE
WA 0.14 mL 30% H,O,, B S HIEELER L,

BRMES FRTESHIE, HARK R, MR
BRATHHZBPRE.
L3 MBESNFE

RRERKE, BAREHEER K, FHH
itk LT O ARG EERATFL
(g SPSSI11. 1 G484, 71 A K £ B B 7 S04 (6 B
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B ARGER R EAHEEE  RRERENH
FEMNBRRBTREINT. IHPHBROAR
T B IA BE R« d(Xi, X)) =v/[SCt—x0) 515j =1,
2,3, ,n5k=1,2,3,,m; KB E FEE . Ds(p,q) =
min{dy,/J€ G,,kEG, ), 8% G, 5% G, [AB4FITHY
LR ZERER.

2 BREAH

INMF RZNMUBRRRFFEMTHLEMY T
FMIEHEKERWE D. NE 1 FH, T84 YER
TEWEHIL 23 %k, AAYMEHER 4~8 %, FiR
ERE/N MEZEREKR. MAKRAS/MIEAZE
BHERBKR. RIBIEFEGER TR HEE. 7T 4R
44 K., A K (PODI-6), B K (POD7-14), C K
(POD15-19),D K (POD20-23) ,

FHFF(ES1.2.3.4.5.6.,8,9.10,11,12), 3t 7 & #F
(POD-2,4,5,11,13,17,19), H,6 &KH#(POD4.5,
11,13,17,19) K AF W, 1 &% (POD-2) ZE #H FE A [F
WRRZEHFEER. HFF(TAZ,.3.4.5.6.7.8.9,
10,11,12,14,15) , 3t 4 £#(POD-5.7.10.12), 4 %
WEEFARWERZEIY LA R. F. zuogongense
(ZU1), 3 8 &4 (POD-2,6.9.11,13.15.17,18), %
5 & # (POD-2,6.,9,11,13) 3 £ #, F. pilus
(PID), 3t 4 & # (POD-5.10,12,14), H & 3 £ #F
(POD-5.10.12) X £ #. F. giganteum(GI1.2),3£ 7
244 (POD-3.6.9.11,12,21.23), K ¥ 6 & # (POD-
3.6.9.12,21.23) H 3t B 4,1 &4 (POD-11) % F.
giganteun RNFWEE R Z B FHEAER . F. megaspar-
tanium(MEA4) , 3t 5 &4 (POD-2.6.13,17.19) , H # 2
%45 (POD-2.6) % 4, F. gracilipes(GR1),3t 7 %&
#(POD-1.4.10.16.18.20.22) , 3% 2 &4 (POD-1,
DK EH, F. esculentum var, homotropicum (HOL),
3t 6 & 4 (POD-2,8,11,13,15,17), H A 3 & #
(POD-2,11.13) % E#, F. cymosum(CY1),3t 7 %&
#(POD-3.6,10,12.14.,22.23) , & 3 &7 (POD-3,
6.14) K EH .

PAL 9 FhFES , MIFEH7E B XM C KPR
RN =FAEE, X8 1.CXEH,B K POD-
12 %, Q352 F . F. pilus(PID) | F. giganteum(GI1,
2) \F. cymosum(CY1), 2% 2.C KA ## POD-17,
B KA ¥ # POD-13, 13 1% & F% . F. megaspartanium
(MEA4) .F. zuogongense(ZU1) . F. esculentum var. ho-

motropicum(HO1), 2 & 3.C X f i&# POD-16,B
KHi#%# POD-10, 6% F. gracilipes(GR1),

MU L4 H7E 4, §FF 5 F. megaspartanium 3
A4 POD-13.POD-17,.POD-19, B R L BB X B
i, [F i & FF  F. megaspartanium  F. esculentum var.
homotropicum. F. zuogongense 1 A i # POD-13,
POD-17, B EMIZ AR —E IR . HFEM F. pi-
lus 3% ## POD-5,POD-10,POD-12, B 7R B 3 4% %
R, FeTEFF. pilus, F. giganteum, F. cymo-
sum £ C K FTH,B KA #H#H POD-12, I E 1A
—ERERZALR., F. gracilipes RIGHEH POD-1,
POD-16 .POD-20, B R R E R EFE R K EXRR
i ;B FBKECEE RS, X B3R 9 M EHITRAR . W
E2in, BRERR IFFENXR. T=3/,9
XML R, SERELLEYE. T=118,9F
FEER 6K, HPFHIFEM F. megaspartanium .5 F
M F. pilus, F. zuogongense ¥ F. esculentum var. ho-
motropicum Sy HIREIH K 1 K, BRE&BA—EMNE
BXFR, T=23 05,9 FFEEL M 2 PR, AR 1
WIE R AR FF . F. megaspartanium, F. esculentum
var, homotropicum, F. zuogongense, % 3¢ . F. pilus,F.
giganteum &3¢ (F. cymosum) , 2888 2 /MR 4Ky F.
gracilipe, BENFEE B NHBIR REZRRMRET.
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Fig. 2 Clustering of peroxidase isozyme zymographs
of sprouting seeds of buckwheat
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