1995 4 ¥ a# F 8 5 ow B4

N FAESFERXME PR S HEE

BR KRR

(B F B db3E 100080)

RE A TLEAFNFLELENESFRABRTRTEAN S H. AF RN A,
FRUFERLFH, E-—FERIBRT AL FRABRERN AXFERRT
ATESFHXRE AL, %ﬁ‘rﬁ%:ﬁ*%ﬁ%éﬁ#ﬁﬁ XHBERNEZERT
—HLZHRERYETHA.

— OFESENENHR

(=) FFESFMTENEY

HEYEA G ARE: —RERT IR EYF(NAEREY), B —RRXTHAEUARTGT RS
HHARKARMEY EFIMESE BREEMANEL). FEALK AETFMBREEN LGSR
Ky AMRERXBHA ERRE"GEESENENYFE RS ASFRETHROYZ
B EREKE — B E AR T - TR R A AR R A “AEESEHR
FEREFUER, TG UMM B E R ENCRIL MAARE SRR L
HELBREAARMASEFORBEHRAE R L AFEGRESLTH#HRMICE, MEH
BEBMBERD TLRENR. KPR FAETSFAAEERENTEMEREP AT X#
B, BEAESHROME MERANKLAR"ME RN, Bl WESHHTRE/ER
HE,

60 FRAXEBHRRFETFREBTET BRF N ET FIRME FARCF K X ¥ &
FEREATIHA A BB R M. NS E TN AR MR R RN ESFIIRRE
ETHRAIFAH TR, B ERK BN BCFESEN BN ESFEE ™ T HLw
., BEREHAEBBEIMXRBAFENIBEERENLAENRER,

T0FERANENHFESFER MRENEYRNEDUHF ST PRI ZELERRQOR
¥ EMEREMSEMZ R R EY S TR REZ R K LEEKR B KA A5 R I
IREMIFERN AFESFEFRREOT AR ESEHRBILE LB RK . ATEHE
BEP R ERMZ L.

A 80 FFARNLASR , 50 F A W % 00 16 2 Al B 08 Jy I A8 2 £ R T R O T 4 A8 28 TR HE 1Y
KR ELBNEDLHEFHEER . SHFAN EFFERRAREL . BRE . BEBN. A
ZHMEMTIBRECERLTBARBER MATERATAREEALAERBEME T LR E
KRB NTHERESEXREZPHVNERNE, FZESERXBREAAS TAEYFO BRI
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ARBIEEBECHERAEFEAERINEY. 2 T74EY*¥F0LE{EHEEHARS2EX
R — B AESHERNE, BEHTXH T EREMEXRES MM AR AXE %R, R
H—AEEMRENES . EFK. A XBETEKERAEY (Genetically Modified Organisms,
MR GMOs) KEFAH#AABRR KB ENARREERIIEBTHLZH %X RAERENR,
X—HEAEASREREHS TETZERXRST TAYERNKS . FRMAMNESTLERE—
TR KNP EWENHFR. EXHEERT, 5 F4 5% Molecular Ecology) i & Tfi 4 , I
L 1992 4E Molecular Ecology %% & 819 B 45 & .

E5 BAANBSTFTEES¥T—ITHRIUNENL ABAANANATTESFRBS FAYF¥EEAR
HRAENES BRAMAEYHEMBE N HEVLIE, 75 1992 5 “Molecular Ecology” 2% i #9 & i L,
KRB TAES¥EMRS FEVE ESEMABEEY AR TR, &S FEYF8
FREARTARGAGIHEMOMBERARMNXAREALEYNETET L.

5 FH A ¥ 3E Molecular Ecology) ¥ —BF —MWHHTE - RN el BEFEE(-
AN ¥ WA (Sympetrum depressiusculum) IE7ER S . K& B BE M FEVLY 4 DNA 28
M (RAPDE R, AT UM ZEAEEEN RBEROBERATLRSNT. X—HABN D T4
YR RAPD A B AR MMAT AL A S ¥ W - fERE. R, BiEAL T4
B¥ENHRERERS D FAYFHEHERAMEKRN .

(2 HARHEMBEHBTR '

NFEE¥REBEARBEREKRSFAT LARMBEEREA XK ESFMIAGE R —
IZX%M  EHRTER IR EE N EMBHASRFIENDFH SHREETE . D
ZRIEE MAZSFEFTENESHY . HABAS TEYERERAR -EHN I EELEY R
MR RS RE TRA@BELE. Burke F A IAAFFATELTBEPRUT =4
5 18I 9 [ B2

() HFRHBEYE. AEMBRAACEDE TAESFRRPEY ¥,

@) A FREREY. AOBEHFREFAEEAR BHEHAEVNARESEFURERA
W AE ST

(3) AFEN., BFERESCMATEN L EAENERREOEW,

HFAFASER-TIHNS ¥R B A ERTHBTHA S TE. EFTFAES
¥UBEARERAEEA =N BRI

(1) AFPREERT THEAR;

(2) FHEHHWE;

(3) ATFBHANEEFSHATIDERIT.

NFEASHBREERAREIN TEYFH T EREFHBKFHEYERE. . Bit,
540 FRIEXERBRIFEV. SHEASEHL P TFEESFRADPFRKFLERMARSES¥
HEXHAEREHAARD FEDEHER HEAERN A BERFRESERE, U, 94T
ASYFRENAR ERPAYEARR PRESEEAME BB, B E M XE LR R4S H
WEE, RS FES¥HEFRAN A EREREN T @,

NFEB¥HEEBENESHUBE R TERMME ARV EERLIEZHESL R
MAEBEREURREENRS R ORE RO AT EREHN . E—TFERTIE KEWF
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KRB EEM
ZHWAFESERROAR

(—) EBBEHNHEHHR

1. B mAKEEE

EFER ERMFEHRERVAMEDYRE RN RREENENERETERZ IR R
BEAREEUYRE, UESEYERERSEE TOFAEER. H, 8 006 sS85k 5 S
iR 1 4% 9 16K 3R A A 2558 7 AL 38 AT RE 2 26 LAY (Denlinger 1992) . i TR A B A A EM B EFH
ERT#ES AR .8 Z 0 Ml & 3 (stress protein), M A E N SR E AR BIRE
JE H A AT NP 9 B 9T 8 B T 1 B 3 g 6 # i IR B A O R P L

2. LA

F A 55 457 B8 43 A7 77 3% 5 X0 52 0 b Y 18t 45 2 25 0 (BRI — N b e H & R N R0 R B 2 e A
TR H) EEZHEE . EERA KELERMMEE RS /L FhE SRR mA%LE. i
Wi R MR EA KB EEZE AN AALTERERAE RBE S,

Watt % (1977,1983,1985) fE T B MM W H M 7 W PGl M S (R 5HEM
ENHEEX., ARAEATRERRW ARAR, S EE 2 f 3 OB R, T ERER
Bor AR R R LA 4 R S AR XFHREESREMERMFEN X EETERR
AR AT R . IR NI B8 {52 5 (B) PGI AL A9 B BB ) I 84, 10 3 B 4
MEMBEFMHEATEMBERRER, RBEE AHFMES¥HEANHREH.

(D) BNy EESEDNA ESFESFELLHMNERA

IR, FREFHTEARRITHESENHBEAEY L EARBEEE, DNA K
20 1% (DNA fingerprinting) i R AL ARSI Y S G5 W h R E 7 5 6 v 89 7 B (Burke
and Bruford 1987; Burke et al. 1991a; Jones, Lessels and Krebs 1991; Gyllensten,
Jakobsson and Temnin 1991; Packer et al. 1991; Pemberton, Bancroft and Amos 1991;
Scholtterer, Amos and Tautz 1991; Smithetal 1991), FEHLY 1 £ A& DNA(RAPD) 7 4 F 4
BELHMARBRTEZN AIUEARRERRSENTTHORA . EER B TFHELA
R A AR ##E . RAPD [ 7™ 9 0] 8 K 80 %5 51 R 40 26 /K F i 6 R A IR 45, 7 b B
AN 7K P b S5 2 S8 6 TR AN A R, LA B B R) B BN O A 2k A2 ) R B B

Arnold % (1991) 3 of %I B 4~ 8 B # % 51 ¥k RAPD brm ¥ 894> #7, 3 47 # 18 BH 15X 79 B
B R 0] (9 BE 5 i 5h . Welsh % (199D i it RAPD i B RS HiE R ERMW E KRG AP R FL
Zef, BX AWK RAPD 5 DNA £ 5 H MR, TUARBEFRRRBARMEXE.
Hadrys(199D @ R ARBR T —FH R NBEARFEMNLEXR., ZRGAYNRERS
15| %y 1 1 i 3, — R L 3L R B (band —sharing coefficients) A] FSEMX # ¥ ¥ 4%
T4 #r(Lynch 1990; 1991; Burke et al. 1991a; Kean et al. 1991), ZER 49 DNA & & F,
RAPD H{AREAT LA B A iH AR R EAMAT LG, ABERERP, SRR R . HTH
EFAMBEHMRANARE., it . e - FU LR ALFYNEFEREREBHRAN
(Hadrys, Balick and Schiernater 1992) .
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JE ¥ % (Apis mellifera scutellata) ZEEWM MY B ELEIR EHXE. [ 1956 4FER P —
BRI 26 % £ B T, X S 8 5 X b BR W 88 2 28 T AR 60 4E BN AL L 3 DL 4 500 4 B
B EEm ISR, S P XM AR, EHE2FER, EERRVHBEFEMEEHTR L
J£ 7 500 75 £ Tk 4 (Taylor 1988) ,fHIF £ [al @) B 6E F 1 . ) a0 dE 9 1k 8 1) Jb i 4 o B &
BRESZBBREME AR -FRAE o EMARREREAR FERF T FES 3EA M A1
BHEMMHE? LEMMESEMN AR BN X068 —H %8 AR UL Rinderer 1988;
Taylor 1988).

F PR ) N D) B R 4k kL (K DNA Y] 1% /b Bt 9 £ & ¥ (Restrictive Fragment Length
Ploymorrhism) , Z BL7Em £ . P E A IE AL 8 o, 97— 100 %0 #) 88 BE £ 47 A JE YN A< Htb 6 80 2R 00
&k RNA R H ., HRFLBik RNA B H il ok 84 (50 F) %38, BULF BT A 4 38 78 5 W B JE
e R TRk 26 N EM A £ ARG, B, Muralidharan #l Hau (1990) {# F 28 el 4
FEEKAE T R ek DNA B R b W B2 S0, & 306 M A9 IE OW 4k 8 52 05 2 Y b [R) 4 1 4E
MA e RE N F  HAE M 55| AN A R E W LRI R HE K
o | g e U B M R E WAL BRI ARY) AT R, A R TEEE F 53 EN
e 2 [A] B [N 32 3 i JE AR 2% B i ik 3 (Sheppard %F 1991),

() BEREPHRMER

HHAY(EMOs) 6 KM T BRI KB A Y e 5w DL S xS B 40 A ) 8 th A 4 8 il
W THESERLOR R,

KEBGEE TER~EN YIRS R AR AT ATIIHAEHELHEREN P —
BAeH k" ENER BRAEMETLEZ 0BG LEBBARGEEAENS AMGEROIERE, HK
WA ANRES A EF A LR, KB EE. S R FH A R HH, 1T LU
Wit TERAYEBR T AR EREER . Flm.

(D PERAEED;

(2) EEEYHE;

) MEBEEBRGE R

(4) HEBEAK.

WHEEEEYH AR B HE P L (National Biotechnology Policy Center)1991 4 #4511, 1987
F3 1990 4 10 HRFXERVFHRBEHEARE TEXRAYDEA 90 I, B 1991 £ A
BE 170, XTHMEYMERFHAA I AA-MEXTHYW@EE S, ATLULEFE,2HF
)15 & th A & 26 ol (Williamson, Perrins and Fitter 1990) . ¥ 2 R ¥ KX IAW LR SR —
BIEFEZLM., BLEHFEOR. REVHNERBETETHEZAEFNEY FERTRE, 1
WA FRE, FXE, MEHF.DHHMMHERERERMED R R FE (Willianson 1988,
1991a) WK T E AR A B LI MREVEENLRE CYHESTHEMERE - 1TR
Ff (Knott, 1991) ¥ FHERFHEALN,MBFAFHER -S40, ENERFLEREZY. W
SR R — 0 R B R AR A B A VR A B SR A A RT RE S BUEF A R SR X BR E A A
W, B ERELETBHNREDHARFELELRER EZX AR HERA MEwK T
R, XEARELUERA#E, B, HTRLANEHEZTZERNEBHRE>BHER ., B,
A MERE SO RBEMHBEERMEBABE -HEYBFENFINE. —PERENEE
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RN EAETNEREEWUREARMREROMES, BETRIREYRFHERE
RERIANAFTE: —EGMO MBERELREAFHBEETERT ZHFMBUREMNZEEER.
HEK XEFHERRBFLSRAIREHREREMNOESTTN. B=,GMO 28181
Vs ERE YR AREREITAREYEARBRERETIBRUAREYORBRRG .2
FEB¥FRBABEE N EEMBENES.

MTAEMEAAEER EB BEXHRSEREBHEN UK BENESERAYE
., AMESBAERIAXRBETRURBREYBEBOAEG KW E B IOEE R R 3 A M E
hER, A TFES¥NEEAFZ -REAAS¥MA G408 XL EEHEBA NN,
B-E4HMNZ2EEHARMNSKNEIFHNEF BEHRBRBRUNMNANE . TE . FR.EBSSE
PR,

(M) RIPEDE

BPEYERZEOREMERENRP RO SRS REREIREGEREARA L
AT AW D B SE B e TR R A BN IR B B B R (] B AN A6 AR R Y
EHEME. BEAF L ANERESEBEESNSAMERESRMHEK. #E TEAD W LA
ETHEEMHEAHZHRMAME, RE T 3% LS HBEMRT 8 %2 H 1% (Pimentel et al.
1989), HENEYHEAREZESSNYFH T LTRSS H LA KMA 3 MY R A R4
AR 2+ 4 B (Carol 1990), Wfth il fs TRMRED#H BB ZHEENTERS
HEEEH—TEEES. '

(B) THESRS

HAMfT W AES¥ELTERMOVEANE, ERN M EEFARIEESERIT N E. B(EE
MALELESE B HIALTZEL . BEXFINHABEAARTE. ATHEET 2]
HHRAOMAERR.EEENTIIFAREFERNFRESHER LAEN FCHBEERE
CHEBER,

TRHES¥REBEARBEEHR L, FREEKTFEVAREFSHCEBETHORR, K
RER - BREBREATRAMMAEEREIOMAMBEHYAZRON , BEHLPEE
EESAMBEZEMER, AN, EHABREFRRANT . (OFREFEDHBEER  EXHR
EEZEARMNASR MXEEARIUMERAE NANEENEYEWERRSER BN
R EHEIYHITH. QOEMBEARZEAREEBAIXEEZHF O EF, % A5 H BT
Fl—BARMNRBORAERR, X SHEFTF LHNERFEMSERAER. OSMEEN
ReEFHE—HENEFETEXRE, WI—-FNERSEHOERA, MFHHEXT THF
NERAFEHOERAFEA BL2CREARBEMBFPRARN LEH . MERKNBEERT
SBITAMAR.EBEEERTANEITH GUIT R RBITAMEBITAE. A FESY¥
B AR RATHERFEEALNS T AT LR AR YRETIOFEEEF, HFR S
PRITHREERERE. »TFAETETHEROMRARSATS A THILAF@E:

(1) EBMT KITH;

(2) HBITHIMFRXLER;

) MEfTAHERNEE.

() FERmES
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EFRARETEYREYRBEREFNRN, FEFFEEIEEY X E FRRERR
BRI B IR Sy, DT RZ W SRR AE 78 RGBT 8, (6 78 — ek B 45 BT BE7E 32 5 H IR 1B R
i, Paige (1994) 3 &of %t BR ) t 7 2 &5 ¥ (RFLPS) (9 BF 55 , 16 B9 2 & p 0 25k B U 2 38 1 A
2 0 {07 B 0 35F M 6 A7 0 A0 BUBE TR R A KX IR F RO AE R FEM AR -RERE R
BEENN. FEM AP X —BEEE AN mDNA R MM HE, A HU X EEE ML
Y) & (Powers 1989) A BB MY BB M AL FEE, AERAQOTM EHERTERERNRFER.

Z21 HESFESFEZREA

B F T AERER TR M4 S 2%F B AN M8 60 RS T R
MERORE, A TESSNLRERE BARE, KA R AERREX ARG 2
BE R E 21 HHENAESEFR TS SRAMLE.

(—) ATEERBE K i AR SR S

1. )2k A5 2 Bk 69 LB

T T A2 B SO B 40 T AT 1 B 95 4 90 0 A A5 2 , B M O B A A O L 49
REVE VO BN KBS AW S R SRS A RS S B R AR
A% RIS EAE, fEA%HRRETENTKT L,

2. YR BEAT 0 R A R AL

AT N SR LA BB KR, BAR T AR — A A 9 2 10 X 2L AR 77 A A A 1 3
R, B S R X R A MR A2, A AR IR A T A SR AT R A TR B B 3
R, 7T 45 b A 0 0 2 40 R B P , 45 /1 B T 7 R AL B 908 o AT o0 L6 % R TE 3B 11 AR 0
B RS T RS E RN, TR 075 A 0 0 38 5 B R 2 A
B R [, B 45 0 1 P R R 0 R BB KNS TR R ORI, 4 R R
A RB AR M ER G OT R ARASIELREFER. D TESERMADTA
bR TEIE ) TR R SRR T A AR TR L 3B 7R A 4 R R AT R TR LI 0 2
7,

3. A YIHE R R R AL

2 L RS T o 1 0 SF o 2 T R 40 02 B 7 M35
TR 8 125 (L HEBE BB A AE . AL AR b, 11 AR SRS A R T A R BN T A0 A 0 X9 B B
i A P 05 A BRLE T S 3 R4 A4 TR 5 A 90 0 3 B A A AR b 5 ol TR 0k R R R A
B A A 30 B 1708 S T 68 A ) % B B8 S B 1 — 7R BB I , WA T X BF BB T M L T X 2 7 B
WA A E R T S ) 5 7 R 0 L 0 T R RE e, R 2 AR A LR R 1
T 8 7R 2 B A Tk b S 9 4 9 03 I 0 90 0 % AL TG T A 5 9 7 B A0 R
B8R R B, a4 TS MBI, BT R YRS TR AR R 2%
MW LR, PRI T EEREN A RNA 5 DNA, MTT MK LT B _F 18 7 9 R R A
pLm,

4. A5 SR A A R 5 — M AR

48 LA S A M TR B R — R R A A At R SR N S K
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EWEAEFEABAERESARY WY, XREYFERBREYLREE AN EFARKERY
ZREPYFEMECR@EOER . AR, 4 TES¥ERREYESZE T ARROIEN T
Bt EBERHERE.

STFEPFHEREEB/ATEMATNHE B, RALXARBRTMARECH
BACER., # FESERANEY SIFFARIE X R KM EBHR R — 1, SR L,
YR R DL S . XRE, BB AR B R A SIS E S R AR SR .

5. MUHMAESMARERE  EEFERABEANTHHDBAAS BRI XH

HTALRKTR, ARFREBBA,ESHRFABEL. AREFPERAIARE KK E
KEEZ —. BRRPBEFHAFTRRPEYZHE DEBEZREE DRHZHEERNESR
GERE. AT, AN TEYZHEERBNTRZRTOMSESE. R RENEILERR
ERR.BARRPELLHFANER ER=TREKTFHSHEE BESHEEREDFET
BEFBHNEN,REVEHRENEZENED? LSRESHEENDFE S & T ERE
ZREMMERZ bR EEZ BT R AU BT 7Y R SR 4 9 7 52 G B ] A1
WA, MERBERHELBE NIRRT E BRELREERPEDFROBZL R EL
VN XERFROEETRFEN, TR RP EVPX REFHNALERRRRE R
MV, BESHENEZNRN T RE JEEFE K B QEKF . F A (7 T KFHM
DNA K. B&E 2 THEY %M DNA B4 EARK &R, B 808 £ 5 DNA # 2% 7k 80
MESHEEAAEREHBHRYE. H THEDNA FIREEMRREYENE S, BETH
W RA LA R AR L R T H DNA SR R L a7 A 3 8 A 2 B 4 b 19 4E T 1 B (e
BXREREX ATFXEAHEX . ZBARRARHFN) . Bk, 845 DNA BRRMA 0BG
FHERAE KK R AES .

Mg TRYREYHROBERBOR S REBEEXMAREY R B %
FEEBHBENTEGR. 8 2 TESFENERBERATARNT N, RIEMNE MK
FERAMRGE—-HAEEDAATARBXR.

(D) SFESENENESFUHN R RETEN BTN ER

FTESENESFEROMEDEMN L TR EA WA (DR T R
BT Rm A LR %%, B0 TASER LU, ESFANE FEE.HE LS
AGSELUKT LRI, TR I WA A2 R BEYE R BRI 4T R W
HERBRRENBIR. T T 45N ML T4 YF BRI IENT FKF ERTFRE
BEREE, R ELEH RO RRETHREN, BN TESFRETBHOLRA ¥,
QIARERVTEREMIEZ, OB RFEAIREERRE ., (4R B MK RE R 2
[ 2

M. REESTFERFH R LR R MR H R

(=) BAREH
REREDFESFEFNRRELTNRN B, BHNAELUT A MK,
(D REMBIE . EYHENESRAERXDFEER A TRBEEWOT M B, #
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P B B

(2) BT HEELRIB, FREER K, RERES TASLOPRS iR A TE
BB (RS R IR T A A 2 B 5 (LU JUAE B+ LA 0 ], B Ot 6 3
T 9% 22 B R R R A L FLEES ) — i MR AT AR 1 R St AP

(3) RES FAEWMLNTRCH LG R, HIRE T — R 510 RE X 050 T4 A 2% 0 B
TR T AR (4 T AEBLMBIIH I LR R, 7B R E R 2K C MM 5
AR THTREMTR RS TERLMT ARG T IR CREEARM.

() BIR AT

st 72 3R I 41 5 5 0 S8R

(1) H 5 3 Ry e HLEE 60 B 5%

A MBS AE AR o 06X R BB R B A — B B . R N R M
MAEEANEMYLE, MAXEHBNTAREEEBRAEDEF KEHIER, B R T IR
PR

(2) s Z R

S8 16 25 PRV ) 52— PR AL T 0 A0 B T L Y DR 2 A AL 2 R R R
P2 0 5B 0 B 405 3 £ B34 P B R P R RS BE TR AR A 2 TS A
P 80 5 T 2 T RO R OB AR T TORR . A F 2RSSR PCR SRR M it T
O B AR 0 ML O T T BN P R 0 2 L F AR IR A K
B T R R R RS, R R RS MR MR RRES — HR
{5 2 R P BT 20 005 PR, 3846 25 B P 60 BF 5 L T S0 B 0 4R 50 S R R

(3) B 1 22 O B £ 2 B 5T

SYTHE A S A T/ 2 RO TR A0 B R R 50 A 0 S 2 1 I B AR
BRI LB B RR, W4 R B 2 R0 T AR R B

(=) WE

MARE S TAREE T HRERLS , BEAAERFERE , 5 el A T LB
Bk i 2 B, TG RO TG 2+ 40 PR D T REHBAY T AR 5 B ST SR B R S kT L 4 T
BEEREAESEFRIBAESRKAM K RITBFARR— RO, KA SN 4
B BT B R T AW LR WA VR B, NS T 4 25 % 5L A B 50 4 3
S BR B T O U T AR B 5, ) % 6 B4 A A A 5 R it K PR



