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Abstract

Morchella is a genus of edible and medicinal mushroom with high nutritional value, abundant wild
resources and high economic value. The fruit bodies of Morchella are affected by environmental
factors, which causes their morphological characteristics are variable and the species to be con-
fused with each other. In this article, research progress related to genetic diversity and cultivation
of Morchella have been reviewed several molecular markers applied in genetic diversity of Mor-
chella and the current state of artificial cultivation in China were also discussed, a reference for
the correct classification of Morchella and its commercial-scale cultivation.
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1. 5|

) (Morchella)s& —Fi bR 5 FEARLACL HARGMANEHEE, LEFRMEE, Bl
PN ERLE MR 25, N EN AN R BT e R (1] SRR E S ARG B R R B T
WM, IO RS SRR - B AU A R A RN A R R ISR, B 25 A
(CREAH) FICEEE, WIhdch: 7, RH, wigd, HE9R, WRESAMER, Hi
B, AORE EIE TR E SHEAMEARR, P RITAZERNB AR & E R, H
FRERE S R 2R A YU REH[2]-[5]

2. FHERIBRESHM

£ B 8 (Morchella) S & T 121 | ] (Ascomycota) £ 18 H (Pezizales) = it B £} (Morchellacea) [6], HA5
A4 Morchella esculenta (L.) Pers. “EAt B EEERAE E KE A 046, BHHSFE ARSI
I sem, HAER R 0E 727 R AT AR T B, E R A% 1T Ao AR K R Hp 1 DG
AT, B B ZAEAR R R PR — R E R FE 8 R U A B 22 AN R AR R e A
TR R LR AR A AL R 22, R L IR R, AR BRIk, S8 T SR
TEA 22 Rk e WHE,  [F) R MR PR 2 R 7], FHEBERIMERSERN 2%, Bk
PIEAFHEAR, w0 4 DT BB MEFEFEE, BOFERER. PIFEERARLE M E R
RE[B]-[12]c 70 ¥ hnic & H BT AL w8 A% 2 RE R 5T FI A R0 . AFRPRCER & HRE A, &
BB AR IO N E

2.1. #F RAPD, AFLP F1 ISSR i#{TH4r

Singh Z£[13]#] ] RAPD (Random Amplified Polymorphic DNA, BEHLY 14 £ 214 DNA Frid) Ak
XA RS> BRI 46 AN FREB BT RGF 00T, R E KAGEBEHL S E I RS TR
Wit 52 [14]FH RAPD 23 T AR%S 15 Ak B B P &3 I s bRk A7 70 i, A IR R IR 15 N
PR Z AR R 22 5o Irfan Z5[15]F ] RAPD RN 3 Mt @it 1T R R B b, b wiAy
FRERAE—iES, 55 = PMAE, [HENZAEDIMK. XIHESF[16]1is %5 RAPD-SCAR (Sequence
Characterized Amplified Regions)bric #A%F 36 /K4 H E N 12 ANAN A4 0 1 =F It B R w8 kAT 20 A
AR AR SR I T /R AAD2 AT AALS 5 AT FR S5 ik, R W] RAPD 43 1Fric i LA FH RPPAN
WL Z L.

W7 R4 (1718 AFLP (Amplified Fragment Length Polymorphism, 474 F B K 5 22 251k ) A % 49
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A %

AN S B AN LA 03 B4R 3 B T ik B BRI AR 2R AT a8 A% 22 FEPE A0 M, X LB PR T4 R 23 Dy 11 SRR
49 MRS EE RN EREE RSN 4 A, HRERENNZEMERSE . XSCAE[18]FIH ISSR
(Inter-simple Sequence Repeat, 5771 H G X1 2 A1) FAR 704 1 56 A1 B BRI 8% Z A,
WESE T ER R RPEG R RS H PR B B BAHOC . M5 [19TFIH I1SSR HAR T 1 18 AN B BTk 1)
WAL Z RN, IR0 18 DEPRZ AL ZRVER IR . A S [2018H 1ISSR BN IL T il X
S A RO 0 2 AL B 3L T 29 #REAT 28T, FLEs SR W I 7= 1l XN TR AN BT A 2 i B L A B R 1)
B ZE k.

2.2. FIA rDNA ITS FHli# T4

FRAE[21]0F 18 N EREEEMRIEAT 1 ITS FFH 50 Hr, KI5 MRRAZFENTE, 13 Bk S e A F
LB 4 BRI SCAEE[I8TRI A ITS 781 20 Hr X A6 i 8 MR I RdEAT 42 . £ RS [22]FH ITS
FEB o AR HORH B 7 BREF AR SE AL REAT S E . B EE (19 A ITS FF 81 3 Bt 18 A= L Te AR 3R AT 4
o Gy BAEEE[231H ITS P4 At B as Rl ik i 10 BREFAE EAL BT 5 . R SE[201RH ITS
F AR AL 7 b X A2 AR B () 2 A 1R 3T 29 BRIEAT S . FIH rDNA TS J7 51 m] DLEATAS [F] 2E A 1R ) &R
GRE WIS E, BRI A IS, A SRS FBAAE—EESR, EENBHER.

2.3. FIF GCPSR &#f

T rDNA ITS 5314 & R FERZE RS UERT, 2000 4F Taylor 25 A2 T GCPSR (Genealogical
Concordance Phylogenetic Species Recognition, 23 KECA /0 HTiE), IRy 184 S A By, I
BRI R P PR AN KRG R EW, BIADREYA A E, HENZEARW ZNHTERKRAEKE
9T H[24] [25] [26]. O’Donnell %6 A\ [27]F 2011 4F - F| | GCPSR (LSU + EFla + RPB1 + RPB2)[#) /7
PR E AT ARG K EHIE, AHFEREEARI R 3 AR REFFE X R (Elata Clade). 31
]k 3 & (Esculenta Clade) f1AR41 2 it 1 37 & (Rufobrunnea Clade) 14518 . #t>] 2545 [28] T 2014 7
GCPSR (ITS + RPB1 + RPB2 + LSU + EF1a){) 7 iE#EAT 70 i, 13 LR & AT i 61 N RGUK B F WAy
B BRI SR 33 R, EOCEME R 27 MRS ZL R AR 1 R, IRAKE[24]F 2015 4EF
H GCPSR 73 #1(ITS + RPB1 + RPB2 + EFla)¥f 23 PR [ ¥ a8 ) B A F LW #EAT 70 b, S5 R B R iz X
LT JE B 7 R Rh 4 k. Badshah Z5[291F) ] GCPSR (RPB1 + RPB2 + TEF1)% 3 [ B3 3H (1) B 4 2 it
BT 70, 5 HZE A 2E AL B O Morchella pulchella (B2 6 2F AL 52 R) 4518

3. FHEHATIEE

FLAE 19 20 v JE 3, — SRR S I 5K 10 S TR 92 & S AR AT S8 o fer N LR = I B o 28 18 %3 Owver
T 1982 AF P IRARIE L BN TR SRR, HF T 1986 AEIRAF T N LR 2R AL BRI (RSN
US4866878), i t il Dk = I B 1) B U2 (RS = B TR B AT A%, I P KK E R TR S 2 7 A= [30]
[31]. X2 N LR EMHER— KD . 2005 £, Miller 1 Stewart [32] Hii 1 A\ LR 21 1 105 R (&
5 US6951074), L] rhg H = i 11 B 22 06 205 A GF SR A% Malus pumila M. Bk Amygdalus persica
L. #iB Ulmus pumila. #24% Pinus LAE)H EAER], A RBARMEF IR R 4. RIEFAEE A LR 46T 1953
B, SRR [B3THE AR H 8 5 o 25 6 v R 9 it rh R = T R 1 SR T 22 A 257 R SRA9 2 L B 1 Si2fA . 2008
T, RG34 AN MIE RS, AR AR IR E R . N 2012 SEIT AR, N LA AL R
FARBSK R R, VR )X . Sr X igdimaE AR, HMEmagg £,

SRR R —FMRIR A R, BN R AR KR B AR, AR E LA A A
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A ERRE. WEAELSEARZE. E4r0ul. B KRENRETRENMEENZRRR, =
A MNTEZ 48— REME MO I A EOR . X BRI A BT AT IR &, 2RI [35] A DR TE L IX 1 Y
PR TR A2 (BRI R85 X0 AR FE AR A RURR . 2 v 2% 552 [36] A BIL e i3 Sl AR T IR BB A 5
FE T 2 R i O SR, FE SSRGS . MOt T SE[3TIHEXS SEH B8 R /K Ordr XA K 2 1 A A B
A5 M, AARESEE A

B 2 L A 075 A2 IS — 8 F R, SRk K A [38] PR I 18 55 /N 22 1)/ Bes , Hosa ™ 75~80 kg
R [BOIE AT MR AR E LT, P B ATIA 0.15 kgim®e FBrAR SR [401 76 48 M T MR ACHE DX 3347 2
MDA R, IR FE /N B IR i 7 N DR B AEAE R o (5 AR A N P AR B ) — AN 4,
HEEAW 2R P AW RAEL, A Re I AR 5 2E I 7

AR IR K IR e I RN ARG 7, -G e =R R A K 24 2 2, HAERIX EEAE
PUNT =R St NS [41]o SR N TR AR o 3 2R UGS M N AR, RIS TR N E 77
PERBBIIR g, BRI BRI L IR OBIRAUR D A, BRI X
A PR 200 DA B ORIE BN AR (9 H 9[42] [43] [44].

4. RE

WE LR, HATIEFE, EMAMERB R, AW ER R E R, FAEER
BRI fR kB 7. FF GCPSR. RAPD. AFLP Fil ISSR 5 A RE % i At 46 7~ 2 JH B 1 i8tA% 22
FEPE, NEREBE 02 83 nT 55 8., (R bR E R IIA L B A R, R4 e A R AR IR R 2

FI N LRSS ARG R DT ABUR B, MU R B2 R 2R, DA S
63, SiGRPEU s R R I AR E I R R R, WA RN e AR L) Ao et
S A PR .

E&WHE

] E ST R TR H (R AB18221047); [ S IAR AR P2 MY F ARAAR 2 4 B FH B A5 [ A 2 182 T
H (nycytxgxcxtd-07-01)
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