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PMC4971126 (HEMMLI12.6 m*) 5 PubMed 1871071 GAFIFEE 3.65
um) ; /M#, Helander & Fandriks 2014 (2130 m?) .

EBREHKT

BATHE TEHARBRDUERE ) FBEABELR, 538 O] :

- fifi: 130 + 0.62 = 210,

- BUhBR: BANE/NER 2.97 X107 m?, FELA200 5N, 54759 m?; 5.9 +

0.52 = 11,

- 68 12.6 + 3.65 = 3.5,

- /Mg 30 +-30=1, 30 +20=1.5 FiPAE{EZ1-1.5,

EAIXTRER

BHOCRARBURIXAE: Xt E/heR, 29210 ke 11, #6k 2015, mti—DE%K
5 WixtiaE, #9210 k3.5, 460 1%, MRS Mg, 29210 te1-
1.5, #1140 2] 210 &%, @EEMNER, XEHE, BRREHBERHR, BX
IR

AT AR BRI OXAE: Tor R B — OIS S p A, iR
THRE (GHE A PEFLE) AbtE JLPBEMRERRIX—R) o %&b
= TME—) BB, IRREESR IS SCHERR B, Fr DOX B S, T AR A HE R

B/NBRG/NAFTER S E, K FEREILEr TR E5I#eis b, RSz
REAFERE, FERERVZIMEAIRALAUIE R, X—RBABIRE, i,

—IEHS: JRENEERE T4

TETRBUZIRINZ &, 1% Fick £, BERYREEED S ERMRIEL, 5EEMKR
bbo EAHAERRRE 130 m®, JEEEM 0.62 pm JIA5E] 1.24 um,  THEBRCUEE |
MZ] 210 FEEIZ1 105, BOX—FRIFRERE IR ROk, EREAZMmMEHEE—
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F, Bt REA. XaEN, fEESEE, WMESEEMEN. R eElEnRE
EMARAFEIRE: 24, KRR, IR B, LS FH R
N, PZRBRINGE, ABHMXFEREARTRE LR — R HEE (R T
SFEL D o

TElE: JRECRE N HMERE: K —4 (Dm) SMmpy—F (Ve, BAMESR
A ESTARMOER)  EmIERREERX —F, fEEER,

¢ M. XAMKRMELTA, TAGERIILENE

PEKRAGAZIUE, ENT2HR Ml /FE L=,

HEHAEE — 0, RO R R, TR, i, 'k
SRR, ARG, HEMRGHD, THERGKT, BRI
K, HA4END, XHEILKE RESMEDIT 5 REHEG—) Wit
ANREMELERD, A B —rEHEsnY), RS HRE
W, BRREEREINIAEK,

HEHRE M, BREFLUER, Weibel 5 Taylor [ symmorphosis (454
5FERILAD) i, FifyReEe BB R RFE R, AR A SRR
—fE2Hf% (Weibel, Taylor 5 Hoppeler 1991; Weibel 1999) , 2&#E L+
SFIERCH)—3h, ABREE: o8 ERRE P AgERi g, Frlin] DU o+
RSN ENRBERASN BN, AR ERRE, S —KEHEN
. F—YRESERREEE (BRREN — BRFR) SRS RI4ER AT
2%, BIE4%ZE Diamond 5 Hammond 1992 FFHAEM TZR2REL MR
(Experientia ~ 48:551-557) ; ABHUGE REMART REED FIEED
By b, FESEME: R—YMESEERRESESE BARE N 4R AT 20K,

RSB =, BHIPAS: M > B3R > (i > /Mg, Msts 24— 8
WAL Flmdert: #%FE—0F CHEBREENFER, Sz kmil) =i,
AR SR TR DR | SfFENY, 8, HEREIS ERTm: X—
FHURRLS, HICEMRIEE TR—H12 o

WA —FEELE B TS ZRE ST, FRERE ) X—f#RRAT
SHINAEBARIER, SIRRESZ0.19 pm, HFLRZ0.47 um, HEHSY (K
. BEAY, KAY) £90.31-0.39 pm, S AR S dRiE (£ 0.20-0.22
um) HE, ERERNTFERREEAEAFRK, TEFE (West 2009; Maina5
King 1984) . fRE FRAZR —PNEENRRMN: EAKFRHEIN, FHEFRIE
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ARG B R, IX TR ZAE 97 MABIBLSEE ARG A BRI, B
AiA NERHOL.
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FHIEFH =51 SHEHE. DIRE. ERSHKS) FERR: M5
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JEEUAR, BHRRIIZMIKER, 425 SHEEA, FHREHEENR, AF% SDE
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- TSR ATAC SR, TR, TE TR

¢ —. FB97<E81E (How)

NEREERE VEAMED o MNE—%: BEgERBRREERE, BRIt
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iz 1 Fi £ B9S2 RSk =1
D—=S—E  SH—R — kR, MiieeIT — i 38R SIRaimn i B (Bhatt 22

EREIBRRE, R EEL 2013, BN o M H—MERR
MERRE S BB R, SET

M, SRR, T

D—E—S JRILMFIRIEEE) — IR D SR BRBEpE, AHEE, 5 &Es 21

— A S At SRRy KT (Harding.
Hooper) , ZHE MHifH) 5 THSE
M1 537t
E—S—D M#REFEKE - HEHNMENE (& 5ES0Y, HESEE 29

SBAFRTERIRR, BRATREGR &)
— R TR EARE TR (ZHHA
AR, )

E-D—S  #EJ1 — B ki FRESUmRSm (i S5 RERIREDRE, mER 8

REAER. MR — W (iR
GRS, ROURRERIMREIK I, I
B /AN ALO AR DA )

it RSk (Glenny 5 1991; &)

NHEEAY, Prisk) , ATRAXZREEH

fiEpE— R A

AN, REIGEE

S—D—E: BEFEME, R RSN, KE— R, Hf<ub
PEERIAEI—ROK, IAMESE, UGN GEE TR, KR EHEMAR,
BIATHREZG A OREERSR T, AOTRREGERIRER. BNER, BH0%E
TR, IXFREEHINN, SURRITAMERRR R SR, 2R SRR R At
Hilfl, 1XLEERE West FACHIRIE I,

S—E—D: #iE TN, RERSNYLFEIBMY, M E 2R T
OhER L) o SMETEERAAEE: K B k. TRERHERRIE, UEE
BB, —BERRBETE— N — MELRE, EFRFFRRE, ZIEERE e
N WiEkALE, EEMAES, XEFTIE, BEREINER, FrbAE
I8, PEMTE,

D—-S—E: 1R, AN, WMEEREEMR, $—0<IOMiEE,
R, MfE RS BRRE, Iminys Aiee, 58 22 EaREAR: Bk ORI oIt aniE
R, BRERIM TN 2 PN A T R 2 11 271712140 46 271 (Bhatt
F2013) , WESAGIG) 7T T, IXEERHI A, A AR ER
T P B B ) LR L B AR, XN BTE S IR PR A B - SRR I TS PP B
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AR RERBER R R TR (IBRESRAS) |, AERIER,

E—S—D: REMSESE, HREESEA, KREXHR T+ R,
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FibtfEmR, MR, XA, BOAN SRR AN A X (IhRer &4k
%, RoiEREMiRE K m, HIEER, WA NEEEMRMEERZE, N
ORI A BN ) o EEIVD: BB EENIRRESRIR, EERAM
ERRGEN g EEAR GRS, BERRAN ) ; MEN TEE
A5, BB ESs, TSR,

¢ =, MB=FEEAE (Why)

ZEEEENZE TIHARZE) o SR : BEKBRIAR—4E, N 4Er) >
JEWRF); B—RESEAE. KR, FET=M. [T AREMSE, 2R FER
I & H 5 —FZR P TR

Bt (FE

WAz IREEHFE 2 C4:: [ WA
=)

SHfZE D5 E: KIS A& A7 A L fifete: o DI K g &
AETOREE WA, JEEEE RERE

7+, MR E ek, %
RS R
DA S5 E: RIFRECRESHIEETT L Bop: @EIR @R Bk

MIRRRTE Ik, BHE R Rk

DIEIARE  BIREMRAL S IR B P

& e, Sk
SEIRB L
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Exfi2e S5 D: MRSESFHEINI—OMERIG e R KIWE: 2 Hlboas:
2By,  ERL, IRA RIS
ERZHAN ML (Saetta  WHLAEE
% £ 2000) (% 28 &)

Juks, RIRHEIEG 6

S iz GBI 222%)

FTEZ: BHRENA (DHE) SEEZINE (BT M- L

WA, BHAERMEL: BIEFEE, |Sblaift; BAR, FKRE
Tt SERERIFEHRE R, MR R BRI TR, iRz DEs:
FEE, WFRREY], BFHREES—.

KRIgE—H, BYUIMERINE: SRERGIMYIBRE, RMfiER. BB PR
%, FitoiEAie 520%; BRRREE 5 N ANARE, 16 DA EIZINIIKE, SoREHE
ZH| 16 NHA AR 33% (Hsia%F) o MirfDAZKALH, HERKKEH, EE
EERE, HEAER, X TRKRER .

SET-—HH, RErdifl: iRy, il MRS ) Tk, 12PN R
FrrsE)E, RS e, XE West —~Z 2 & A IR,

D M (B AR &

FEe: BRRECRE (S) SEE (B) AL,

WEAE—A, B NRIRRSRTIEI R,

RIE—M, BREIMR: SR, ENRMER, EHRRERACS, TR
EAVA T E=E N

FET-—MH, ISR K S ki, MR —SemIkahsifk, Soh
AN L IR 13 BRNE, KRN 2RISR, P
WTERARY, ARG SR

ENfi% (A R%E) .

FEZ: HR (S) SEESH (D) —HAEINERIMNY, ERissMNTk
5

WA, B4 MaRzyiRY), SR AT.
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RIE—H, BRI 007EL, BHEENTEMIRAIEN 2 (Saetta 5
2000)

SET-—AH, BHOES: WHRIZEHI Bl e e Hlass sk, ik
FF—RhLEH, DAHRELENIK G828 %) , XBIEHERE, NHHIe: MR
HR B R, AT, XARRIURBHIE X Goligher SFHIXLRIIES
B IR, Wbk, RILZES) X%

¢ @ FEEHNILROSLE
R EE, H=771, NER. SRR BRIIERTOE T —ikE, A
Kegr, SHEALE:

®O nE

SRFEREERE, 5% 17% 10.25 M. =fF * MRECZRNSRNL) , RESWESS ENE
RE BHEFE & (fx=)

MM Blasitl, SErEEMNERFSEEsr 3oy D, BEs) 3 9H)
B &

AR DD HEE, HANE W EAIRIG B R, BREE
SRS —HRIF (PR | D, EMWhy  ARIISRAIUE

K5

G ERAT THE QA0 RTINS AR R85 28 T

¢ B, ZIMERBEANRA

RENW=AEZRP:

—, NREHFELGERIE, Gl Tifh AEsck) I 2 LRS-
AT IO A SFEDE, mHEAMESE (Longo 2013; BisF2021) , {H¥H
Fie, XN T EahfEmE ) , SEhR BB 7ol 5] X TEEE S
AR, SELMR.

=, TNiZyy. Mg, IRGSISHRIIEBRNNE, REHTEFRH,
NERETT. BN, AERHM, OABRRIN, ZRPIATIER A,

=, MRAHLET, NEET T4 8 IEBURES—) 1, &R
BRI
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¢ K. BHEAZXMERIEECH—OAS

RIGAIEE—DHRAkR T MINE, TRESS:

D IRGEAS SR, w] PASE R = AL,

B, RFFRRSER—4E: BRIRET (w1, ET) , 2BET
(Bntry, &7) , @wR2+tZT (n=<EET7TH, 27r&d) ?

B, ARREE—4E: BAEREED T TRMZREER) £, 21
BiEEl T TSRS A E ) B2

F=, WIIEHFERT2: BFRRET, ERMfAET, E2MHE ZRIVE

B%ET?

=AAIEAERSE, RETHARNAIEIZE LT, ABRNIZN, E2T, REA
RUH, NRRENE, XERERM—FE: IERMEA TR, fEE T
XA, PRl =T A E BRRIE,
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btk =% Y

BT ABEL R

H—A$, REZLNEZERMATSREEAN: Jofifbiisy, AT, X
MERRER, B NEARRIENEIA, SHEMREBONES,; RE5E=FF:
WEL L N T2, AHHMEI T EERKIAERE, 2458 —HRMEA S,

Fell —HE RIS, A EE THRBMAMT Ry, i Fick A,
Weibel (IEASI S, @/MiRE, West (IR 138, #ZRTARARE, AHBHEZE
5IH, AHE DR,

BTABR, RE TRHEE, f) B A TECED TICR R 4
e ER, B ERREARLER SR, TEEIY. KAEE, RMAEE, T
B, R VEHBOERI AT ——Xf &,

PHAFRREER ) AEESUE, F—RE XMk, 5REKRE
WR—321, F5ELAIRT RLER 7 IR A SR A

¢ —. Fick £#&. Weibel FzZ&il£5 symmorphosis

s ek, AR R BIE, BORTAZHLEABR DARAY R, Ik LUk
H B BUER, X2 Fick B8, Weibel e %2 1At L: HEMBERSH S
%, EMAMPRIEERZ 130 m* (W3 E) , HLBRERTEM T EE 0.62
um, EEHT MHAFERIMA 2 .

Weibel 5 Taylor i#—542H symmorphosis, EEE4EH5DRET KIHIC
Me: | UERILRRAR S —3, BIERNIEFEH, S22 (Weibel, Taylor
5 Hoppeler 1991) .

megh rita,  TEHR - BE) XTME, KB DFEA2E — DU, i
N LZEXR X, Weibel REWE, AFHHIPRERNEAFERE, HhEtHAX—
iR =8
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ABRTEL  ABRMARR—FMoE, AER TSRS~ EaFR) ,
2R — N ERERRMINE, 2T ECRHATZMmEM, 2T RN
DM, &MY T8, EEMDRA,

B HIXAN R THE: G LA, MRz, ik
R, FRDMES HEIML, T AR T iSMI AR P,

XHEEITRIA— A P REN LD RE, DR, 2y 8,
BN IS, MR EahERiE, FTERHBEL BN, TRESF —ERF&EH
ARG,

symmorphosis TEfifi_ A —NEHIAIHISL: Weibel F ARSI TIZS [H
ZA0 ) iR, DR BUABHINE, ShAEEARST, JEMMGIs, SRR
BR, AFiTRERE L2 H SRR — L2 (Weibel 1999; &8
AED

AV R, REWIES L LPAgERigh, DT DU, misr+23Y
g E, REZZHHARLYERD, HEEMERRE, X2ARBIRE, Fh.

BILARZ Diamond 5 Hammond 1992 R4S /IMpikIZE AR KEE
1, —RARERAFRRMELEG, EVEREL TERERNEZ) RE. ABK
WENAEA: ORA%ES TREES FIERRE) b,

AIABHISTR R REIR52K, R Weibel RUREZE Z SMIAEAAT
W, AARFE gk R —RLsdR, MR, X TEEAE, WIS RE: [
—VMERENRESE (BKRREN + BRFHER) |, SHAEE4ER A Z A,
HAZMMHEX,

¢ Z. West®y FEMmE SRORIE

fibi s BEie,  West MR SR UL R RE 0 -2 2[R I ORI 95 A,
BAMEERITAMEET, &G KE, RSN ER. @Mk, ZESMH, w0
EMEAE R MENMERRIL, M 5EE, S5k LU R, West 19—Fhfig
BRSNS TR X kT T A Ty AR se B BEie,

b s rita, EEMSEERE, AP 6 EAREUUE B SR,
XA ERIWT, RUR N I3E, 2 West BYZRPE,

ABREL. AP MG HMATE:  TARSEES N TR,
ARIERE) o mi—f3H, JRSaERENZEBE, MRAHBDIRER, F—A
B, WA PR, HIERER, EERERE, MHMEA R,

314



Ui

XRS5 — R, ANEETHISEIRE R, HRERD,

ARBEIER,  MRRENVINZ G, SR REJAS R,
IREEENELET, A2 TRKEMAAKER ) NS BT, TaaREg
thEET,

¢ =. Hsia B{UE4MER

il B,  RERYMEGMNE, RS K, Hsia 3 NREREZ: R
M ERZ. I, PEZAHZERE 2, RGN 52%, HEEEES 5 MHEZE,
25 16 A EEX IR AIREEE Z2EE 16 T H A HA IR R 33%

Xy TSRS, IMfSERERR, M HEREZ G,

e rita.  FHEAS, ABH TREKER NEHAN, B 0EE
A — AT,

AB 7 L& ABEE: HAZRK T AEFTOMEERR T, ZEEE R FR
{H, REEENATER, XERS EREIER,

AHERN—F, ZHEHIIAS L, FHERIFEEIHF (K& Dm 51l
EoRVe) B, BRX—FREGHE,
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BHWUH; RIK, R DmLkE, SEWMERD, ABRXFEEMM 7. 5
Ab, REEAVINE#T AN, HetRA MRS (Butler 55 2012, —fi 33 &4t
GIMYIRRE 15 4F) , ARESMER ARSI,
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B ETTUER HRR KR, RAERBWECAREE,
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AABHEETR, CHBA/NUEHEMRIMHEXET 0.9, W CHE%%; CHfE
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