3 7 z 3 go ‘ 'j? j f/)(é’) e £ pcom

Bladk Halg B Ox 2% OB Val. 14,Na. 4

Flery

1994412 A ACTA ECOLOGICA SINICA Dec. 01994

EEIVHEEIBIL (Caragana) ¥ EEFh -
EEZHEREEYEEN"

T A, 4 2, i
“’j_w% ﬁﬁﬁitm.fim %QT%@%? !76/ 7

A B E HHFNREASEEERAR RN RS LR FYEANEQ# T AR ST EM
2. FAFH OKNEENREACE I RASTREMERD EMaAEK 21 A+ EX 8, KHEZRA
MR EE. HEBE PAGE f1 5SDS PAGE #5441 2o FhEtsy.

EEH PAGE SRR R T MR EAN S THEOEN AN AN AR EMESE E4H
4PMTTEERE MR 6 M EA. SDSPAGEE REWLEAFYSOMFAS TR ALK K3 k2 WA
RN, DETHFITTAXNE2R WEENS 13N SRE. .

MR 10 MR BE 337 (D EES A PAGE f1 338 (£ 8 569 SDS PAGE S B HF N H 23 A E s SN
SHEHRE,FH-ERTEETHFRFENSE. KERHEE L RPREE LSS RE LHEES ool
U EFETHESAR.-BEERS 7.6%, REFHEASFEEANEEAN. @& RERHFEEREHF
Epnegdsy B — S EHRBILARTE. BEOREARK EARLERE SESWEETEX T R
HEHESTRAER.GHESEEENEYILE AR — T,

RS B HTEO SR RX R }‘f"f‘f‘ﬁi

KEWHCRATREMNMRFEC"SEENHTEAERES LN, bk ke
HENUEENNCRBETER, SRBGAHTREMTEOERS SN TERRERE
B VRACZ R EANER . ME R RALEEER, ERERE FAMTIEMEXERE
R A S TEMY. B TFEAEIRFMRSFRC. AT EEY.F
FUMmAMT AR WERTFH T XE EEEVHFEF, CBEENTHBRIMNEE
EEAEEZRIHER. Nevo M Levy  Feldman™ RS W I8} 5447 7 X E QK2
HERMFIEE FHAEXE BAMTFEAMNENE. AR FEAXTHENELRETER
MTEMERFEEEY BHAFEHEARE . XER IR TREARESSHEEATTFRLMN
BUEMTEANELERHEHEMLE.

FEEMRRET ELRXVARBLHFRAITMERNESTRY . BHEHEABILE 3
R ILCGNT I C. o microphylia, B L C. intermedia T R I C. korslinskir)
BRI REYE. A T i — H IR R MR A, AXHE THBIFTFEREAM R |
EMBERSBRESEE,

1 HHERFE
1.1 FsriEEMAEENH  ERXEA0,
FETRHAREBAE 11— 4

* PAGE— % M BB 3 B2 ik . Poro PAGE— KB # B ) PAGE.SDS— 1 S X BRI .
WHE # 1v94 07 09 ETCHRUC T H A 1994 08 26.
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1.2 fTEAfEt, ZE4 FE Osborne™ S ik I F E . REL EEHREKEE FRHE
PREYFFF 1, 56 4 CT 0. 5mol /L NaCl P2l . ZFHE R A 5 FEEH 0. 5mol/L NaCl
EERR 10K, §HNALEH EHEIE ACT MR AKEN 48h, FHHH 10000rpm L 5min,
EERMBESKESH 48h, B LB 2 FU LAFRNARRMESHE, SaLnEE
H. ZHEECHITETRAESEAMN 2 I MRE Q. NaCl #E R A SER
(125m mol/l Tris ZRM 8 pHE. 7,2%SDS, 5 %R E Z B, 10% H )37 CRIEB 1h, HHEHEMN
HWiREQFHS.
1.3 ERAHYE RN EH Bradford ik
1.4 PAGE Ml Poro PAGE H Davis £t ES IMEE "> . SDS PAGE H Laemmli £ ¥, #h
FLEEIUE 209 HEIREK.
1.5 THEEATHTFEAUERACRASIMNTE. S TRIVEAXE/HTER. BIXERE
B8 a0’ f PIEESFH 84,76 M 57kD; K G HRER A.B LHES FI 4 38.22kD: 93kD AR
B. FEHEEFTH TR EHKE N 6%—26% M Poro PAGE, 4 F& 475 # A Boehringer
Mannheim =& , & 450 000 .13 E L S ¥ 240 000, 4 L3 F168 000 . % 5T & 245 000,
LIk F F900 0005136 OO E LG4 FIREEQMS T E QN - F&.
1.6 MHEEAE.EEQBEWEHFE SRR ICE6],
1.7 EARABREISIRICIE Tijssen M Kurstak“ 7 e,
1.8 EAREERALS VT Beckmans300 HEER H 507X LT,
1.9 BEESEHE AT B Hoelzel #T Brancrofe IR £,
FhEE P B — B4 (Sene identity) = D =it B i B 7 S EIASKR, T BT A
T,
FEE A LY (Gene diversity) h=1—j, XY FE & I (Heterozygosity) .,
FEFGRE T T= D aiyi/(D 2 D),y 2 Bz FhEE BIRYERE .
2y M SAUMME, -
FrEEMEEES D=-—Inl.
EES4EYH Gou=(H—Hg)/Hr He=1—J; KW H, B&H R A EE L4,
Jr REFAHBELER B, Hs=1-J:;, P H: BRETMHBEATEEFHS R, 7 2%
FRE R ER P —BH. '
2 HRFSHN
2.1 MTFEAMNELSHT
2.1.1 HTEQAN FEERNSHEEHAEBIILFFES I MMEINSE. FASERAS S
8, HEQHSEEQM K. RELYS X . RATAN 16%. BAER R SDS
PAGE BRI 37T CHRBEEMERY, K SDS PAGE M3 ER—#. A EQ®
BE—MBER,.HEERALERERE®XR. . REAS R EQMN 710X ELH.
2.1.2 HTENE ALHBEEANREOHIINE 6%—26%RAERKE PAGE #1745,
HERLEN A, PAGEFEORMNEEEQARS TE.EMUHNE 3 MEEEE, #EK
HEE T A FRRL S T AT RA R, B B E M TRAEEE 5 3 F ik e AN
ERARZEAMNFTENAER AL FEERATUAY 20 2 AEAS TENHEQ. 4 TER
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B 14—230kD(F /R, TR, RE 1. #+EANTBREEREE, TRER T . THEL
T Hiik (SDS PAGE L4 20 14 45 B4k (Monomer , H # £ & #F L 2 Subunit). 4 T &
16—95kD(E R 1 Bl-4). FXMAEEREMAMN AE LB FHEESRR#ETFED, WA
FEREEEMANMN . RESRRTEES £ Poro PAGE £ T 1 3 MERRS
(230,360,540kD)F1/0 & 29,26 . 2IkD EE(EK | A3, BTFTEM RE—1. 0 230kD. RE
(57E Poro PAGE 2 SR AIE B2 (0. 01 % ) iR e — TR AT LIRIRI 4 i E 5w, 2 3
A EEEASBIEIT , BB b W12 50 B #4T SDS PAGE 85 3 3 MRl HAHRI f B i
(EEX 63,75 F1 67kD), 8 6] 230, 360 f1 540kD Z 3 A RAB S EHFA L EH RN AR AR
&%, BE.REOEEGILBTHLEEA,. hE TREAR 3 HARE S SELTHES,
SBAELEARENVEREFENESSXSHEMT AE THBE. AR EQN SDS PAGE
BRAH 21 ARG FREGAER . SRAM Y 63,39,23.22,48kD(ER | B5-8.H 1), #1
2% HK Poro PAGE i#E 4 F EAHRESMBEHNEMER | A1-3)

1060
Paro PAGE A

505 PAGE e

HEQ 2004
J6¢ Fernun -

2ane\ i FIL B

200 218 Catglase
L 4]

Albumins

—
= o m‘do:.\ng-

BESTE-10D
o= =E=1=1=]

Molecular weight of muonumer

HEA
Gotbulins

a9
wolecular weght 0= 1179
& 8

wy
[

T

[

=

[.
L=
T

[
T

3 1 5 v 1§ ¢§
B, B B Cenn)
Mobility

+ .
M (cm)
Moabilicy

Hi: Sn@aulldrwiEagnRTasgfsas FRENE
A.Pdro PAGE,B. SDS PAGE. a. 12% B¢ gel b. L1525 EE gel

Fig. 1 Malecular weigth determination of components and monomers of purified Caragana

albumins and globulina

2.1.3 EERAR StREONESERAREREORERERERN.XTLER 10. 42
(g/100g B, FED: HEM 3.65; 2FM 4. 97: 5K 23 14: BER 5. 24, HEM 4. 19;
AP 4 10, B EM 5. 98; IR EER 0. 60; R M 3. 60, HEH 6. 83:; EM 2. 59, XHER
5.06; HERE 3. 08: BB 4. 00 M 1. 26 AL EHER. BANEAER. 5XE.
RUREORBENEERTSEMR T 1.
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TR, @8 )L TREONHKERANSKE . HEIRFEOMBHEL. LI FHARET R,

mITEERE .
1 BTIBEOSFRAMSITEHR

Table 1 Amine acid compesition of Caragana globulin (mole %)

HEE # MNE ¥ H B & W % W %% & ¥ ¥m B # H
Aming acid Glx Asx Leu Gly Ala Ser Pro Arg Lys Ile Val Thr Phen Tyr His Mer

HBILRES

Caragara globulin

XE 118«
Glycinin

XKEH 71Ss
Conglycinin

WE 115=

Legumin
B 75
Vicilin
» Bl 8 Larkins¢15837C19]
2.1.4 BEONMER EHHYNASRFHEEOSTHEEORMHM . TUESHERS
BRAER B WOCREE A . BRUrERAHEBLATHRESD . BEONE2EL,. ERNER |
C. MEBREABMMARNENM. EERHAT 230kD MBS EHHE. 2F A EKEHERER
HEUHR  REARKS FHE B0 THEMN, 2ZAENREOS FHRAEMFLR.
E REAHN S FRASEEEW. A TH ST HBECMEAER, X357 7 RE KIS
A, 32 R K [ R K 4 R K P 24 IR B = B MR BR A <D BB A 45 LE B 3K 30min, B HEIKETE
ELER. @FEAMSERREELA—7, BRI RS FERASBREL . TEREHTFR TR
PR EHAREANT 20D M EA LR, BEAERMBECBITHM - M2 TR E
B USRS FUEFASBEORMG N . IEEMHREHERXRER? Ko FRIH
T —YER R AT RE IR BB N TERS T % B O MRy i 41 .
215 HTFEAEREANESNBREERNEN S LARAAHEERFED PAGE
ETRHMEEMFEEER(ARIA) REFREHN LHFT 1T RBEOW AEREGH
BFEEMRS ARENTFA. £ 8 PAGE FHARALUERN RS TMHEHESENER. @
AEWE PAGE PR —FH UMM EREMERH IS B RN LE. 4
BRI U AFEAELSTAN - EOHELE, FE I DEFAFH I E— 1Tk 20T
EEAMEEKE. TUERRSHFEAREORT, AR 0F R . ACERR . BFE—E
B Asmine., AEEamdikiii PAGE $EREHERRMER LREFES . BN
RERN - BEFMERAKKMNLANEL. FETHETEMTHEARHE EHE LA DR o
51 HFFTERTE. S M AREEENS L 00 BRR - ERUSHBN. HER
FHOQINHMHMMEFERXSHABERKT 0.50, FHESTH I TREMLELE ., §4HEE
BEFMAEL, KPP —TB TR TS, '
£2FH SDS PAGE AL E EMMEEZR, BIR IBHERICHNETESS TR
EMESFERXHAER. £ 37—76kD FEEPEE 55kD BRI HE 18 P aEmE
TRAEEZD . HPERES TEHN S MREE—BEN TES Mo T AEMMESR 5

b | 10 7 7 6 P 3 1

~
[=r]
=]
L]
-
~
-
-

12 12 T g 7 7 6 B 4 5 |53 L] 4 2 2 1

24 12 b 5 5 7 5 7 6 5 3 2 6 3 2 a

20 12 3 7 6 7 5 9 5 4 ) 4 4 4 3 D

18 13 5 6 5 7 5 6 3 5 5 3 5 Z 2 2
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SHBBRAHFEERPE AR EH—0 SDS PAGE 1 5 MRS TEAGH R 76,74,
72,70 #1 66kD. {HIE# B #) SDS PAGE Py MR {Apy i A BE ML . K2R E08
SERWLE. HLEEF LA M HEM s A THE OB EBREANE#R — L8k . 85
FEAT PHBE (B % R 4T 38 . S 4 BN i#E4T SDS Poro PAGE, B4 X TEREFEREHERA LK
. CAARLRLCEORAFNER ERAT s PRENEJBRABRELERT L. 515
R TFRENE S M EEE MR INER 1. 00, AU — L MR — T EE SR
.

PAGE &2 4 5.1 M2EFS.3 MEEB.SDS PAGE &iH 13 MiA Kb 4 ik
HOiHS 44,43.41 . 40kD AR E RS HABEREAD. .
2.1.6 MERTEOSMAE FHEXHEHIL I MAAFHN I MTREBILATHEN
FFEOBRESTHEMEOSATHRENTE 2K 3.

*: ELFNHABLHRRBTEOLSLHHE

Tabie 2 Frequency of seed protein monomers of Caragana Popuiations iu Maowusu sandy gressland

HHEe tHx HREDIEEEDSTY  Monomer frequency (%)
Population Sample 76 74 72 70 66 63 61 52 51 43 46 44 43 41 40 39 37
1 s6 36 16 12 © 2 72 64 22 95 82 8 24 58 62 18 100 88 '
2 56 3 12 1z 13 6 74 T6 18 94 S8 1z 46 32 66 S0 SO 92
3 50 42 6 16 14 10 80 g6 36 72 92 46 10 72 9¢ 30 94 80
4-1 50 15 5 2 5 2 82 84 1B 9o 54 22 - 38 B4 62 538 62 66
4-2 13 46 23 15 0 8 54 §7 15 77 3B 92 92 46 54 77 69 BS
5 50 42 20 8 10 8 94 6B 32 94 92 16 14 64 $2 32 100 86
6-1 19 21 1% 5 0 5 95. 79 16 89 89 11 26 37 42 58 84 68
7-1 26 20 17 D 17 1% 10u E3 8 67 6B7 4 42 SB 82 17 58 @83
7-2 12 46 1% 19 1% & 7T 8l 15 46 &8 11 12 73 42 E 65 81
&4 ]
Tor 320 3% 14 9 10 6 B2 73 23 E4 81 21 25 58 TGO 37 8BS 83
6-2 18 22 & @ 0O ¢ 146 39 0 39 S0 6 33 11 8% 39 4 33

%3 TAEVHBULBERIEOREAE 217 HRBESHSE REXZA
Tabie 3 Freguency of seed pralein of Caraganag popuiztions in i 3 %ﬁ$ﬁﬁ%ﬁﬁm§_ﬁﬁ(%

Maowusa sandy grasdiand 4), FhiEa] o 5 — BOvE 0l 15 1E B (3 5).
FHES MER g Poiied FERC L B A B et P BRI 0
Populption  Sample S r o N . ] L BE¥ G =0. 0755,

. 50 53 47 84 3 54 a4 3 ij iﬁ

1
2 s 53 e 88 14 80 2 3.1 BELEABOAEEHEE 2EAG
41 % s d w o o W PAGEHISDS PAGE #Ui s HBHH T
w2 Wz 1 w2 s e HEARENSHEE. ERTHEAAR
o e N n mamsmsik.EamnikaikaEh
71 o4z s 10 0 28 s ATEMEMER L. IHERESRS ~
TR s om0 B8 T T R B . BB AR ]
Tow 0 4 8L 8 s ST S mppoa e LTS RMEEN

6-2 14 S0 50 100 0 2B 72 LA AR EEsE L RBEREM.
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T HMEHSILARERSEY Hr=037]. X TH4E /) FESTTFRSTOHEE
(0.36)™ , EHHESHBARESHEE H. =0 343, A X TRE LA RFERHY RN ESE
F A (H.=0. 149)%0

Ed AULSENNER -
‘Table 4 Gene identity of Caragana populations

i

Population

EEH B

Gene identity

1 2 3 4-1 4-2 5 6-1 7-1 7-2 6-2

0. 68 0. 66 0. 64 0. 59 0. 63 0. 69 0. 66 0. 68 0. 68 0. Td

F 5 WBILFOAEAE B AR DIREERHAET

Table § Genetic identity(above diagonal)} and genetic distance(below diagonal?

i
1 2 3 4-1 4-2 5 6-1 6-2 7-1 T-2
Populatién
1 0. 96 0- 94 0. 93 0. 79 0. 96 0. 90 0. 87 0. 93 0. 93
2 0. 04 0.93 0. 94 0. 85 .93 0. 92 0. 86 091 0. 89
3 0. 06 0. 07 0. 92 0. 81 0. 96 . 91 0. 83 0. 91 0. 9]
4-1 0. 8 ¢. 06 0. 08 . 87 0. 91 0. 94 0. 39 0. 93 ©. 89
4-2 0. 23 0. 16 021 014 G. 78 0.81 0. 75 D. B0 077
5 0. 04 0. 07 0. 04 0. 0% 0. 25 0- B3 0. 38 0. 95 0. 93
6-1 . 10 D.09 0. 0% 0. 06 0. 21 0. 13 a. 8% 0. 86 0. 85
6-2 014 0. 15 0. 1% 0.12 0. 29 .13 0.12 0. B9 0. 82
7-1 0. 08 0. 09 0. 09 0. 08 0.23 0. 05 D. 15 a.12 0. 494
T-2 0. 08 0. 12 0. 0% 0. 12 0. 26 . 07 . 0. 16 0. 20 0. 07

3.2 EWMEREN BEBREE SFHINEELCEEFHREENE T FHNRABDNER X
FHERCERERER A BRCEHSERVIEN N ERERBREMERREST
AR AR, AUNFBERATRE (Glycine soje) B ZHY, R ERFHEREMT4B
KL TS ILENEE S EERFE TR, AEEFLER GATUZERBRT
k. Bin 165 & 449 NN FMBESEIT SR THYHN Gor=0.510, I EH EHHEF
—3e ) R AETER A, TR MY Ger=0. 099, ZE B R 90% TERE R 79, H 0Fp
BEAEBAHEERRGERSHF S HAREEEEMERTEIR.
FHERRMHERTATRER 13 BEY, H,=0.30,Hs=0.072,Gsr = 0. 76, LR 1K
MAMEREEERER HEATR RS AERSY 1/4, FEN ETESFE RS ENRE
srib. BB ILFFERIABEZHEERS BEESHEN 7. 62 RAMBERFRX
HIEEFE R . FHE— RS LA ER AT RRER Y. (EE AR 3 89— Mk, £ ER 20
¥ F T & F A R HET PAGE f1SDS PAGE. 2 R4 3 WHEKR 1 D, 1 D, 20 8 Fh-FH
PAGE i B 44#H . EfF AR ERFOEREW . FHEHFIRAEWER 2,.SDS PAGE &
LFREERID,EHATFRE 716—66kD Z BN B EES EHHFHFHE 76kD. FHFH
74kD.HHH 72kD. E M 66kD. HAHEN FERBBLERIHE - ABHFEAHNER. X
EAESHMEEREAZ TAREZADHEY . HEEATHBILWETE IR THETER
s FTRER M ER . TRHEOMFHRMESWRIER B ESY. HEERP.B8E
BHHRLWMEG Vicia faba) T ETE (Medicago sativa) B L LFHRESHE. GRS R
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RERHRTHRECILNPRESE JLRGE AR HIEREM " BESE 5 H iR
EYHEARE . EHEEETENEFEA —PHIER. FXHERETIEH, FHXES
LEARMBE NRAZFEMTRENBEATESERTH ARRE T AMAOEEERNS
R ARIEMHAMAERZ.ETEL RV EH ARSI JLEE LR 3 i wLEE R
HRAFHE AERAHE TN ERRETERT 3 M AOER. DHEREEENTEN
SMERIRBH . M FEONRASEAZERBITELZT I ERNNEEMRILHIEAN S,

TREHRAE 1088 FALRFPRAZABHERBUPEERILMTEEG L ERRLIER
P T AR B AR & RE . RN SR N TR REE LT
HMERME NESNHATESR . IR MRHZASRENAFE LHFRAHENGE 2.8 3.
HMAFE S BEBEE AL (R 5) . REE SRR EE P S % B 57 204 | i BH o (] 4
BILMITREBILEARFHE T ZRAHERE. XHA I TARXPHEEFIERES
T EILA R TR X 3 I FRTERT 1 M EEf.

BHEYHARTRARHAENE L IRREYHENERENEZ —. Armocld " iFiR
REIAER 3 FERGEI. K Bounded hybrid superiority BIRHII T A B LS L
FEW X FOR A R T RA . IEFEMR LB SRR R AL R LS
WA, EELRPEXAEILARNEERTESETE R RERE LR,

g ¥ X M
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SEED PROTEIN DIVERSITY OF CARAGANA POPULATIONS
IN MAOWUSU SANDY GRASSLAND AND ITS BIOLOGICAL IMPLICATION

Wang Hongxin Hu Zhiang Zhong Min Qian Yinggian
(Institute of Botany .Chinese Academy of Sciences.Beijing,100044)

By means of different polyacrylamide gel electrophoresis(PAGE}.purified albumins and
globulins extracted {rom Caragana seeds were separated and the molecular weight of each
component and monomer was determined. Globuin which is the major part (70%) of total
seed proteins consisted of 3 major components shared 21 monomers,indicating that three ma-
jor globulins can be considered as a protein with different aggregates of monomers, In the
PAGE,albumins were separated into 20 components and similarly,20 monomers appeared on
the SDS PAGE of purified albumins.

The results of the PAGE of total seed proteins showed that there were at least 4 puta-
tive loci coding 6 proteins among which one was the major globulin and with a variation of a
band running faster or slower,others are albumins. About 50 monomers have been detected
by SDS PAGE of the total seed protein extracts. Variation of most monomers has been found
among individuals within populations and among populations. At least 13 putative loci coding
for 17 monomets Was detected, From the frequencies of § proteins in 337 samples and thoese
of 17 monomers in 338 samples of 10 populations in Maowusu region.a series of parameters
of population genetic structure was caleculated. The data showed that more than 90% of gene
diversity existed within populatigns,and only 7. 6% of variation distributed among popula-
tions.indicating a high leve! of gene flow. Dilferent protein and monomer patterns in different
seeds of a single plant further claimed that Caragana are outbreeders. The high level of gene

* diversity as well as its spatial distribution pattern confirmed our previous results of morpho-

logical variation which indicated the nature of a hybrid zone for Caragana populations in

Y
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Maowusu Sandy Grassland,

Key words: Caragana population, seed protein. genetic structure. outbreeder, hybrid

Zone.
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(EXEROAERT“TEARHF2ZR0OBT”

TEEZBFRORTNTRBEAFR AL T B “1992—1993 £ 4 F B R 5 8.0 4T 7300
. ARBREEFTFEGCB/T13745—02 M B 0 2B BARAE Ak 30 Beh E o K8 & 5 R RAERT . 2t
EIE 1992.1993 £ F R BRI EHTIXE"BHEFNHK TS/ R, E0H5PTHTIAK (%1t
Play 300 FECHTF GEEMTRMER S EERATG 28%, B AP & 28% e X AT &
200 EMRMEL 244, EHECHTHNERERARRUEERZ LI RTRLOSSHEERBT R
HAFHIERET LEE, SHERENEZR L LAXGE.CRITIE R B3 s AMK A R 2 % 75T

T#R. ERPZEEEAIREFRECHT. S HRRKAAREERAR, £53¥RE7R00RF 27

1992—1993 £ H[FH B A F F 40317

1 FE R 50 o 7 B Bl 68 #F FE R 4E 4T
2EEER 53 WP EH MR TES TRES
S WHFR 53 3t B A 69 M5 R B9 HUR
S kS HZ 54 HEBR R 70 B Rl

13 @A 5458 70 SRR
2SRER 55 Hi F it I TLRILFEHE

21 KR ssEmEAR 71 P EE I ME

22 R # 55 BF I LR 5 58 IR R 72 LR

23 M B RE 57 BIEEER 72 ¥ B A

25 ML EE 4R S8l B R SR TR

27 £ IR 58 MR TERELWELEET
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