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An overview of the updated classification system and species diversity of
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Abstract : Arbuscular mycorrhizal fungi ( AMF, phylum Glomeromycota) could be the most widespread symbiotic organisms
in nature. They can form symbioses with the roots from a majority of higher plant species. The research on AMF species
diversity has attracted much attention because of the widespread distribution of these organisms in various types of
ecosystems around the world and because of their great application potential in the areas of agriculture, forestry and
environmental sciences. Recent study has shown that in these ecosystems the diversity and community structure of AMF can
have significant effects on the diversity and productivity of plant communities, giving this research on AMF species diversity
even greater significance.

Despite their widespread world distribution, fewer than 250 morphological species of AMF have been reported to date.
However, evidence is now accumulating that the overall AMF global diversity has been severely underestimated. In natural
or non-natural ecosystems, the species diversity of AMF could be affected by such factors as the species composition of host
plants, human disturbances and by a variety of environmental factors. On the other hand, our understanding of AMF species
diversity depends to a large extent on the development of methodology and on the application of new techniques. For a long
time, the obligate symbiosis character of AMF and the methodology limitations have greatly hampered the research progress

on AMF species diversity.
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For many years, investigations of AMF species diversity depended on the morphological identification of AMF spores
isolated from the rhizospheric soil of host species. However, the species diversity of AMF spores cannot truly reveal or
reflect the diversity of the AMF species colonizing host plants, and the morphological identification of AMF species has
relied too much on the research experiences of the investigators. The more recent application of the PCR-based molecular
method in AMF species diversity studies has much improved our knowledge of AMF species diversity. On the one hand, the
PCR molecular method can directly detect the AMF species diversity within the roots of host plants. On the other hand, as
its procedures are more standardized, it can provide more reliable and comparable results. However, there are also several
drawbacks of the molecular method. Firstly, the design of the AMF specific primer is dependent on the published DNA
sequences; therefore the discovery of new AMF species is hampered. Secondly, large scale investigation of AMF diversity
by molecular methods is still expensive, though the price for Sanger sequencing procedures has dropped significantly in
recent years. Thirdly, the molecular method can only provide the results of AMF “taxa” diversity, not of AMF species
diversity.

For many years, these drawbacks hampered the further development of the field of AMF species diversity. In recent
years, the improvement in methodology (e. g. the proposed DNA barcode region for AMF) and the development of second
generation sequencing technology (e. g. the 454 pyrosequencing technology ) have provided excellent opportunities to
strengthen our knowledge of AMF species diversity. We believe that within the next few years there will be huge progress in
elucidating AMF species diversity. In this review article, research advances in AMF classification systems, in
understanding of global species diversity levels and affecting factors to AMF species diversity, and in development of

methodology for studying AMF species diversity are described and further research fields that need focus are also analyzed.

Key Words: arbuscular mycorrhizal fungi ( AMF ); species diversity; host plant; environmental factor; 454

pyrosequencing

AR BB (arbuscular mycorrhizal fungi, AMF) J&MiBR b0 ) 12 B9 — A8 9 e A4E EJ O, BEe 5 K
RO AR AR R IE A E R Y L BT 2R ARy A R R R AR A X A ST B 0 A B
B, S0 AMFE 2T R2Y 4. 6 ACHZ AT, JUT- SR AEAE ) [ it S AE Bk S A ) DK A BRI i 20 %5 il
BB AEAEF 2 —2) ) T AMF ZEAR AR FRBE S5 4008 1 1 K T 1, AMF 957 2 REE A T 98 — B2
BRI . AR MRS IR, AMF RE S8 b B4 A )34 T A 28 R G h A Y v 0 2 R R A 7 0
FRAETRZIFE I R, AMF #9FP Z R0 T @ AR E SR it T AMF U 56 R % BRI R
T LA G R 25 A BESE AR 6 5 A I I 1 0 o 2R LA K Z AR PR S8 A0 X 5 Fhn B E e T B e B
IR BRG] BELAS T AMF $)FRh ZFEE DRk, D4R WH9E 00 B i kel SO BRI &k ey AMF b 2
FEME AR PR AL TARGFAIMLIE . A SCEZRIR T IR KAE AMF 328 R G IR YA R AMF 950 Z HE 1452
R LA S AMF W)fh ZREPERTIE 505 3 A 07 TSR R s i i, LIS [ Rl T4 5 2%

1 AMF MK RGREXNHBE
1.1 AMF R KRG

AMF 73K RGN R TF e AMF Wy Z RE PR 5T S22 A BLIE TR . W AMF (%73 2S00 ™ st
FHF AMF JEAFFEAIIEE . Morton 251 RIEXF 27 26 AMF S5 F4FAE (035 AMF filF XAR I AIE R ) 2 A
SR B4 AMF I A I ER %% H ( Glomerales , SR & T4 A5 49) . Schiifler R RN 18S rDNA 43
T AT B LS R B AMF B9 2 38 2177, IR 9 A B L AU BR2EEE 1] ( Glomeromycota , f,45 Fr A £ 1
AMF Fhs K — b H R B 605 2D 4 P 2 BT ( Geosiphon pyriforme) ) o WIBESE I ER 110 5 1 A9
( Glomeromycetes )4 1> H ( Glomerales, Diversisporales, Paraglomerales, Archaeosporales)7 ~%} ( Glomeraceae,

Gigasporaceae, Acaulosporaceae, Diversisporaceae, Paraglomeraceae, Archaeosporaceae, Geosiphonaceae)9 /&
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( Glomus, Gigaspora, Scutellospora, Acaulospora, Entrophospora, Diversispora, Paraglomus, Archaeospora,
Geosiphon) 5 It Jii 28 31 71 Wt %b 78 A1 4 ol o T 4 AR ( Claroideoglomeraceae, Entrophosporaceae,
Pacisporaceae, Ambisporaceae )9 /> J& ( Funneliformis, Rhizophagus, Sclerocystis, Claroideoglomus, Racocetra,
Pacispora , Otospora, Redeckera, Ambispora) ,@ AMF( BREEEL] ) BREGHEETT 104 AH 11 AR18 NE
(WL hitp ://www. amf—phylogeny. com) , #¢ilT , Oehl %57 HRIEXT AMF () DNA JF51] (445 'DNA F1 B-145 2 1
SN FI) ARG SRR 236 o0 i — 2D X BR B [ ) 0 2R R G ut AT TR B H A% 3 495 1~ H
14 FL 26 DR M EHT AMF 38R 50 (% 1),

x1 M EREE (arbuscular mycorrhizal fungi (AMF) , BREEF] ) Ei%ﬁﬁ’]ﬁ%’é%éj‘f[”

Table 1 Updated classification system of arbuscular mycorrhizal fungi ( AMF, Glomeromycota) |7}

2N Class H Order Fl Family J& Genus
Glomeromycetes Glomerales Glomeraceae Glomus , Funneliformis, Simiglomus, Septoglomus
Claroideoglomeraceae Claroideoglomus , Viscospora
Diversisporales Diversisporaceae Diversispora, Redeckera, Otospora
Entrophosporaceae Entrophospora
Acaulosporaceae Acaulospora , kuklospora
Pacisporaceae Pacispora
Gigasporales Gigasporaceae Gigaspora
Scutellosporaceae Scutellospora, Orbispora
Racocetraceae Racocetra, Cetraspora
Dentiscutataceae Dentiscutata, Fuscutata, Quatunica
Archaeosporomycetes Archaeosporales Geosiphonaceae Geosiphon
Ambisporaceae Ambispora
Archaeosporaceae Archaeospora, Intraspora
Paraglomeromycetes Paraglomerales Paraglomeraceae Paraglomus

1.2 AMF B2 R Fh &

HuBR_E KA 70% —80% (I SR AR BENS 5 AMF JE LA R L B H AT M 1k, 78 AT FR AR 2]
W K 2 R 2 BRI A B b 4 2 BT AMEF POAEEE™ . REERFSE 70 ARGE T AR AR R0 et |
F RN i A U P g A R E T Tl Y XY IR A R AR S R R Gevh
AMF 53 YA R . AMF 5 137 FRAESE 2R 78 70 E B EATTRAS [/ A= 55 28 10 g 38 Pk DA
BATTRR A 38 PREE A i 37 B

G AMF B NS 7 EMAR R N 24 1E 2FKEF N HGE Y AMF PrFP g 22 /0 F 250 4~
A Chttp ://www. amf-phylogeny. com) , ZEIEAR T HAF FAEM R Z M, — VB MRS AMF AR
HI 25 E RN L —E RIS IS SR A — R R T X — s 0 SR A B AR R, &
ARG AMF Pk 5 27 AU 2 (A7 AE 2 W S A0 27 B IR Ak 5 0 R AR, AMF 75 27 AP AR N A A KA
DU E AT AR R A SN Y SR IR S (KRR ) B UIARSE, HE—2BIESE T AMF A L — A
bR AEAE . R, T AME B8R 27 E it AL — Mok iR AMF Fh28 M i it THF E Mk 2
FEE B AT AEE BRI,

UTAE R AT R 2 TR 26 B AMF 76 A BR RS0 T BE gl ™ B ARAE 0 Borstler 25 AR 46 76 P
AE I E RS R G AMF B9 2R A 45 R, 2 ERVE BN AMF RS2/ 0BT 1250 Fir, Opik 2620
KA HTINEGT T AMF fE2 IR BEE 2061, R IUAE C IR Ay 52 FhaF EAR N —IL 85 95
A~ AMF (9502050, Wang 520 EE S8 7 ik | W0 A Y0 Vg 20 MR 2 B v Ll G T 210 AR 55 ) AMF 4 b Z2 R
AT INAEAS [R) 3 (B1 45 546 43 A5 1 3 ey EAEPIAR N — 2L I 2 23 4~ AMF 2028500, i A D JH A5 )
GEIR DT I eV 2R RS R TR R AMF R ZREE (R 2) s U R IE o T+ F B
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HEAT AMF Wb Z REE R 2 2 b PR B K U R 28 1 AMF J32 512020 s i S b Sk — b S0 Rf T
AMF 7542 BR3E FEl N BP0l Z2 AR T RERC ad H AT R B ML, A B4R i, KV H N AMF
(AR 2 REE T RE S L AF ARSI ZREHEAL TSRO 2 R4S AMF 15 2Bk [ A I b 2
FEVE AR T 2 — 2D AT TS A REWT A , AMF RO D 2 REMEAR AT RE 20 i T H AR A 3B AMF A&

x2 #@NBERSMSEEREE (abuscular mycorrhizal fungi, AMF) YT E R BB

Table 2 Typical reports in which high level of arbuscular mycorrhizal fungi ( AMF) species richness were detected

A B Fpf SRAESR I R 7y =X

Habit types Species richness * Sampling effort Detection methods

T 43 271 37 7 R 21 A IR AMF 77 A2 25
i (28] 24 taxa 2 Tty 47 AAREE M AMF , Sanger Il ¢

F 45 160 74 taxa 3 P 15 AR HEA AMF , Sanger Il JF
AR 30 taxa 2 Pl (2 AbA B ) 48 SRR P AMF, Sanger 13
uS N 34 taxa 5 Fittid 90 AMAREE MR AMF, Sanger JIlJF
RUp N 47 taxa 10 Flit 4,458 RAE N AMF 454 B @RI T
Lt + [30] 73 taxa 1 AR (14 AbA3E) 232 AL RN AMF 454 BRI T
VA g (31 70 taxa 16 Fht4 ,59 IR EE N AMF 454 B @RI T

* TEIB X T2 0 RIS R T AMF 7328 B30T (taxa ) IR ELSRAE ; » o« 20095 TAEY) A5 BOR L MM BRI = = REIEAR B
AR AP SN T

2 AMF ¥# Z %R mE &

TR RGP REEZ N AMF YR ZREVER R RARZ 55— b A58 b AMF 1980 Z2HE 2 S O3 A1 e AE AT
JE R AR AE AR A Py R 2 S [ TR A5 2R
2.1 FEHY)

VER A IR TERE AR N 09 L PS4 LT AMF (W) FP Z2 R MK 52 30 25 AR 0052 2 T 2 W . i
TR A: B AR RIE G 5 70 W 5505 T 1] AR R 22 5, ;X IR 232 I 3] AMF X 27 T AH )
AR AR Yy TS0 3] AMF (94 KR E oL oA REE LR 2R

BN HRT IR, RT3 EAEYIRS AMF Y0 Z2 REPE 5200 1 B 5 38 A 2 AR Rl 10K AT PR, A
WE9E B TEAR RIS SR A S O [R) R S 25 A AR N SR PR B9 AME ) it 22 R 3 i A7 TR 3R 1 22
S RIESE T A BRI RN XS AMF YR ZREVER SR R, BRI, A BT R BRI RPN AMEF ZREE I
JCHH M Y PRI, A AR AMF Rh 2R A R RO 54 B AR BT AR IS DAL S AMF 2R R 2
VIR FERE A LR KT, SETFASTR] il (SRR ) 25 2RI AMF 97 22 Bk 52 i i B 5 U ot S 22
W, FRAE AR E PR A T R — Ak BN [ 4HFF ( Paeonia suffruticosa) AR PR 1B R AMF #0155 5 Fp
JRALRL Wb Z R ST, e AN [R] i b B L P RE A 3 B A W] AMF RS R A Kk, T 52 i ARL B
AMF ) Z M FIEEA FRAE . Hannula 55 SR F 2R o B 1R A< B2 22 250 (CT-RFLP ) 1) 5 36 Wl 1™ K H 2 il ik
N DASR + 5 (Solanum tuberosum) FhFMAR FEl AMF 0O RIS 4540 N 2060, R ILAT 5L AP i 22 BT AR [
AMF B ZFEPEFIRE I 450 IFJC B B2 o PR AN [) b Rk DR R O R ) % AMF ) Z2 REE 2 AR5
M) (52 ) ) 6 8 RS R AL o 7 10— 2D RO BIF S A BB, I 4F0k  TERFR K P-ITSE 25 A X AMF Wy Fh Z 4%
PRS0 A TR AR SR A2 B )2 GTE R PR, TR [RI RN B 2F EAEYIXT AMF 09 f- e & — 1k S AR 7
O AFERR 2 5 BT 4510 S 2 FEE R Xz A i vh AMF (S 4 i R b 22 A 7 A TR )
BN, ASDBESE KB, AR 2 REVE 5 (LR B b AMF A4 2 RE M KOE A A e s 0 NI, 25 MW
(TR ZFEME P BE R PUE AMF YR ZREME R B ZEE R 7 BRI, X 3k — &5 A T LA AS [l ) fige e, D
AMF [ Fh Z RV T BE 2 S MR W BETE AR PR — N2 71 S50 b, AMF (4 Fh 2 BEbE AR D) 1
V2 FEME I IZR— R TR M EAERIOCRD
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2.2 HEEHT

I T X5 AMF P8 Z2 AP B2 e — B AR 98 U Y B N2 . TE2 0 AMF 22 RE P 19 2% Fh PR 45
R b B 2 1 T RGN AMF W Fh ZREPERY 2, 124 0 1k, 6 T - HE AL R 7 %) 1 3
AMF F8FFh2E 240 B iR O 98 C 2R 2 L Oehl 21 P28 T 16 SRR SFEX L HEh AMF #2711
PP L B S Z2REE | & 0 IR AR SR ZU S 0 AMF 611 (1 B V5 2540 Je Z 88 MK ST, Antoninka %5 £ — &b
FHA R ARG IR R, KW (7a) it N IERE 0 3 0 b AMF 785 19 % B SR 28 Z Mk
Gosling %5 (BIFFT & B, AR FH A 245 2R 46 P R N3 1A ML RE RS BH i 42 ik H -k AMF J T RP2R G 24
Mo BeAh, T AL T A7 EAR N AMF ) Fh ZFEE S I RS A TR 4GE . Wirsel' ™ R 43 T2
TR T —A A S R G A A AR AN [ 2R + 38 59 75 25 ( Phragmites australis ) HR PN AMF JEL 5 i F14)
FhZ e R AT AR AR - S BRI RRIE 2 P 25 A AMF RS s A Z RSP EPE R F- . van Diepen
S E— R B AR R R A ST R B, KT (> 12a) it FHAMNE N RERS 3R ZUR2 0 i A4 55 o AMF (0 RF & 254,
I B EALE TN AMF (YR ZREH: . Zarei 251 FI Martinez-Garcia 2515 [ ifF 98 L #5355 BH , TR
PR TR 0 25 EAEYIRR N DL ARER AMF BYRER S5 M Z ARV B 200 R, PR, TR MER TG IR 2 X
THIPR AMF 677 0 S N AMF FP28 1) Z VK324 B 2R 5200

B T HHEELH T 20, A ARG RGE T H B IR O AME YR AR50, Wang 550 R
Y T2 T-BORA T — b 20 RIS A 25 R G B AMF 2R | S IR /K 5 2 S IR R AR N AMF £2
FEMEM DL EYER T Gai % A T PERERLILFEA RS0 1975 EHY 5 AMF (AR & Bk 2
VEAR RGN, AME (R 0R BE ARBR 3 (907 25 i KRR 2R3 0 PR . Wu S A T &
L FEAS RN AR (5 2 43 A0 (0 DURD 25 EAE AR N L) BAR BRI AMF PR ZHE60E R 30 AMF B3Rl Z 61K
-2 I BEEE SR T o T R AR S AT TIA A, 3 n] BB i AN [T e ORI R P 4 A | L s ARV oA A 22
SATSEUY, AT R B, AR AR Y AME (9 R 2 R LA W BRI Dumbrell
S5 IZ FH SRR R B R I PR ARSI 1 — b TR AR B P A EREAR NI AMF BEE 25 R ILAF &
RN AMF (Y5 ZFEE SRR HINAE A A E AR B 22 5 . 22572 xF AMEF 2R 152 ) 3 28 2
HT2F EAEPIA R YRR 27 EAEY LA N AMF $60F 19 J) i BREE IR (iR EE | H RS R] 7K 4345 ) A5 Rl
AT G LAY 10 AR SE T AR AR AL CAn AR KR CO, MR T 45 ) X AMF ZREHE
W A RIFFE 32 200G . AN DIFSE R — BRI CO, WL THE BB 2 1 27 =AY A C A 1ER , 5 mmoK
AT B AR ST F AR R AMF (42 G B R R ZREE DY A TR R, TR T R
FERENSHE N 27 ERIYIAR B AMF F{R 545 B R Fh 28R 00 s — T2 i TR T o 402 0E T AMF ARSH
PR 22 oA S P 5y —Jy T D R TR TR R HE T A BRI R AR R A B AR, IR
FBETH R BERSAR = 1R N P OB SRR RCE Y T A AR AMF R 2R BUR L ST 4Bk
SARAZAXT AME P Z2AE 14D 52 W0 186 A R U 5 300 5 5 A ) B 1) 60 2 i) R SR 42 R AR AL X AMF ) 7l
ZAEVERYSZ IR B2 A AMF P Z2 REPEE 58 U B A5 G I A5 07 )
2.3 A3

AT S RENS 8 i B s (W) 2 Y 07 X AR S R GEh AMF W) 22 REIE 72 A TR ZI B2 0, A DF5E 41
A TS BB RIS R G AME (R Z AR S Helgason 5577 (05T 25 5, 764k H
RGO TR R AR B AME (9490 22 R P K P38 5 8K, Lin 550 R 454 Fmfme il 3 44
AR E T A DA (>20a) SR AN [ IE 75 =X 94 B v AME 1) 2260 KR 4 i, ¢ S0 300 it A 4k 24
(JUHSZHE T P AEAT N AE ) B SRR T A A= 55 P i) AMF ZREE7KF . Schnoor 25171 7E— kb2 AT % i1 4
BRGE R, X LA TV IR e T i AR D AMEF BYRER 2540, JF W EREIR T AMF 99
FHZHEME, Daniell 557° Fl Rosendahl 55" (UM F0 28 ALK B A A THEXT F AR N AMF 1) Z4E
PERNREIE S5 YA AR B G SR, 6T AR TR AMF ZFEME RS AT AR HGE . Opik 5% R A
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T BORA T —Ab g AR R 5 R A AR P AME BOBETE 25 40 R 2 e e IR — 2 5 B A R
XA EAR A AMF AORER S5 A N2 REER JC I B AYSE IR, Hijri 4510 F Vallino 45" A8 T 25U 25
AR, NTE SN R G AMF PrFh Z 88 (52 0 % S5 A T3 A 7 20 Ras B 25 VIR SS9
3 AMF ¥ SRS *

fE5E%T AME #pFh ZREPERG TR A J2 56 T 27 EHYR PR L3 AMF /0 FRTE 82508 UG T N A7 4R
3 55 2 R AR U R 75 S5 32 3R 500 AMF 7Y L Y24 R 1R 30E B AMF FpE ) 23 Ty
PEE MBI, SR, BEE X AMF ZREERF S IR A B A2 B Wi BB MU AL, — 7, iR br £
Her i AMF -7 JC75 MERR S BLar AR AME (RIS 2544, BRI JC 36 X R0 AR P () AMF BE9% shAS ik 47 sE it
Wi, T AMF fEE 30 AR P F BRI S  JETARPR L HE R AMF 1 F 59 ZREPESE A AEARAL T AMF ECSE
I REMEKT . AL, 3 R A7 AE — S U AMF #F A9 2R W3R LA K DL AMF 9870 2 £ 10 27 A8 A
W' GBI AME RS RS A ER N AMF RCRH BAETE R RS S, B —J7 i, 13t AMF
T BRI A5 h B 2RV K- B R 25 SR 51 A2 SR AR RO S Tian 251 g8 T 3 BRI AR B A B R
i AMF F8FIEE shAS , KRB AMF F8 5 [ Fh 2 B S 2 REPE 7K V- BH .32 BIFPABVEY) (/N2 Triticum aesti-
vum ) AR B WIS IR . AMF f0F RS S REMAEAE Y7 P im0 KV EL I B T e Ry, Li 55090
Cuenca %' FUBFFE 25 FALF W, SRAERT )X AMF 0 F 2 REERY I A 45 R B EE N, fi5, AMF 17
FITE A5 24 S e AR AR KRR BE L ARHS T 28 N B3 0 2 06 R SRR B R AR AR B, X6 ) 27 3 R A LA R AR JE 5 LA
TEAFHEARIER AMF S8 )7 A — @ R AT R 30k (AR RUR B

[ Simon 2517 YIE A3 F2 R TR 2 £ AMF B9 ZREMELISKR L) PCR SRR 4 F22 ke
ZRHT AMF R ZRYE  ZREME A DL BEVR 25 AT . — BB 00 R %05 e 8 Je Xt AMF A AR A /N
FFEFELR | PG SRR X B/ SRR R I 363 R R B AT S VB 44, SR )5 38 FH AR MR B Rl i k%) B
PG 223 E ) BRI A B B 228 T Bl A B Pk R B 2 A T SR R 18 R B T 4
43 B4y AT, B D 2 H B BERY DNA B3 JF IR F RS R T 400, LI T AMF PR SR LK
RGETF-BL, i 7 R R S e T RE 08 EL A I 25 EAR N 1) AMF FEE S5 R 2Bk s o HHSC 045 o
Sobrife SERALE N E T L, ARSI ORI T X AR R A T AMF #5802 REE B9 IA TR, I T %
AMF Py Z2FE 1) 2R

53 —J7 1, R T A AR B TRAD T AR GIEA 220 IR BG , EATFER T AMF #9802 BEHE 1 5T
HE BRI I S D R, i e, RS HRTE &R TR H T AME 58055 PE 3 38 6951 9 (140, AMI1-
NS317° JAMLI-AMI2)) ik B8] )k £ HAEY 8RR/ A EL 01 AMF R S8 T2- A B 45 ek 4
T S5 e AR 27 AR N B AMF AR, HOR RS HR A B 2RI T Sanger 5 9 BUAR , ZEREAR BEREK
FITEDLT AMF ZEPER > F2A AR AE AN TE . B, 7EiE A F2A B R 75 ERIAR N B AMF 2R
PEAT IR A AR A Rl B A 35 PP D B R P A AR A R AT ARG ) X LA 4 T S A SRR IR Y Y AMF 22
FEVE . B, AMF ZREVE B 43 T2 R 58 S R AR 1 02 AMF B Fh R R B3 /0 25 o0, AN R S L Y
AMF“Fh” T HETE T AMF Ffa) fRD oy g9 25 8 22 2K i RiE 28 T AMF 43 F e B 9 H A A
Bl AR TCIEAE R A KL 5] AMETY | S840 58 T 3R AS 19 AMF Fh R B/ 43 8 50 DL TR L 48 8
f) AMF“Ffr G 57 B AR C R o DA b IRl A7 A — e R L BRI T 43 F-22 0 ik i i, BB T AME 4
ZREVERIF SRR . BRI 38 O T4 05 F 9T AMF (04 h SRS 7 0 B A UEJE . Kriiger 257 %3
4 41 AMF e PER S R A, e B 0 R BT & 0738 S0 o5 B FE R A 7K X 4 AMF (O BE 7, Bt 21
5 AMF 1) DNA 59245 ( DNA barcoding) 77" Wang %50 & UHGE T %415 190 FH TEF 4 AMF ZREM: 8
PRI 455, R T 3 i BE B RS 1A A a5 240 Z A5 | A AR S 1) AMF fese ik, WRES R
FIRFSE S RERSUE— B BIZFFIME N DNA SIERS R AT 471, JoEE BEAE B R A HEDEXT AMF B Fh 2R i A
FikRE,
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AMF Y% ZFE AT 5T 2 R AR AR KR FE AR T o8 F BRIt 20 3 40 o Pt & J il — Ay
FOAR  WNEGH 1 454 FEREIRIN T4 AR (454 pyrosequencing) , TEXT AMF ¥ Fh Z A9 Y b B TG 0+
SETETC] AR B RS 5T, B — AP AR B I IR B A R e A e = AR — AR R R, W] LA
R B4R S 1 AME 380 (8 T & A AR N AR AMF #h2s, HOR 3 — Q5 H R TEXT AMF R 19
DNA J¥ 44T PCR ¥4 2 J5 BT IN)F , Joia Xt B 0 R Bt A7 e b | o B0 e S50 |, FLATFIT 45 SR AR 0T ok
YRR BAnEXE T AMEF LSRR 454, BT, B PR EA R O 2R0E T2 FIZBRXT AMF 250 117
L5, Opik % B IRIRGE T 18 FZH AR — A0 A AR A B AMF ZREE MR A 255, L BH 454 SRR I 17
FARAT ARG B SML Ge 43 T2 07 B GG I 2 (1) AMF 2325850, Dumbrell 255 1 Gillevet 2517 i3 1
KPAIBFITEE R . Moora 257032 F 454 I ¥ H AR VHA T 4045 T A [] s X AR B Trachycarpus fortunei ) #& PN )
AMF BE& 2549 s AT TN 14 SRR 3 A AR B (B4 4 Ab B AR B9 AE B LA 10 bR AR 026358 ) i B AR %5 3
MR —SLR I F] 73 A~ AMF 43285050, X SEHGE AR/ uE ] 18— P EORTE AMF Y 258 h
B E RN AT, WAE—E BB L 3 HF 7 28R AMF 9% 24 A8 ™ S ARAG A5, Bl 3 3T 41K 454
FERARR I - ARAE 9 AT 332K BE ((H AT AT 35 3] 700—1000 bp ) L BAS 15461 5 i i) bR sk 2% J | ] LA UL A %
AEZ NZF AN R B IIRAANTTXS AME Py Fh Z2 A48 ) 3%

4 RE

ST 7 WG S BOR 1) & i BT AME $8h Z REPE 9 o S8 41 1 A 4 i L ; A 38l AR , AMF
WFh Z R SO AR T UAE Z NSRS R R . B T TR R 1 & (A5 T 280 2B E A TE AMF $7)
ZAEPE T S A LU AN 5 2 75 S AOCTERY . B 5E, INsREAS [R) 2 R A B (U HOR & PP RR IR 1 AR B 26
A1) v AMF (94 Fp 2 e e AR S TIRE U9, JF R AR DT AMF IR R s 2K S EMHEAES R
Gerb i KRR AE R TIREZ M YR R . BN, S8 C A DI A TESE R b AR R R G W IZ AATE AMF
HEP RS20 H ETE AN T AR ENR A S R Ge T AMF (R ZREPE KDL S AMF 76 8 AR 58
WA ST REIE TR R S5 G FIIEIE O vk LA S SRR 4 R T B 3 a4 A R TR R AR b Bl T R
FORBE (ELH5 R[] A2 (0] 5 52 ) A e i 7 X R G SY AMF WP 2 R A 35 v g 3 6E Y 9
DL R AR P AR RS I AL, AR A B AMF BEE BN AR RRE (I 22 RAETRG) 52 MAEH]
B,
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