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Research progress on artificial propagation of source plants for Cremastrae
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Abstract: As a traditional Chinese medicinal herb, Shancigu (Cremastrae Pseudobulbus Pleiones Pseudobulbus, CPPP) is valued for
its clearing heat and removing toxin, resolving phlegm and dissipating mass effects. To date, more than 300 compounds, including
phenanthrenes and bibenzyls, have been isolated from CPPP. With increasing research on its pharmacological activities—particularly
antitumor and anti-inflammatory effects—the market demand for CPPP continues to rise. However, large-scale artificial cultivation of
its authentic plant sources remains unresolved, and wild populations have sharply declined due to human disturbances, resulting in an
increasingly prominent supply-demand imbalance. Artificial propagation is thus a key strategy to address the resource shortage. This
review summarizes the current progress in artificial cultivation of CPPP focusing on both asexual propagation and sexual propagation,
analyzes existing challenges and discusses future research priorities. Symbiotic seed germination of orchids, characterized by its short
germination period, high efficiency, and enhanced seedling disease resistance, is regarded as a promising breakthrough for large-scale
cultivation. Future studies should focus on the screening of germination-promoting fungi, the elucidation of symbiotic mechanisms,
and the optimization of cultivation techniques, thereby supporting the conservation, sustainable utilization, and industrial development
of CPPP.

RS EHER: 2025-07-29

EEUE : P E SRR S @ REAHE A3 TR (BRI EGIHHE ) (2021-12M-1-032); ILRERILFEEFEEXTH (Tsqn202211233)
TEEEN: WS, WLotyiE, W72 AR RS . E-mail: 17830667856@163.com

HBEEE: BRI, IR, NERWES%. RERH X2 HEYER A5 5. E-mail: kibchenjuan@126.com


mailto:17830667856@163.com

* 9198 »

F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

Key words: Cremastrae Pseudobulbus Pleiones Pseudobulbus; Cremastra appendiculate (D. Don) Makino; Pleione bulbocodioides

(Franch.) Rolfe; Pleione yunnanensis Rolfe; seed germination; artificial propagation

Ll 2%k N = RS 2= Cremastra appendiculate
(D. Don) Makino. M7= Pleione bulbocodioides
(Franch.) Rolfe 84z Fg M55 2% P. yunnanensis Rolfe [
TR 2 . ATE NLGRRN “ BRI, EMNE ALY
PR “OKERT 7 Z2gMWH s flE, PR, 3.
Mz, BABHR. RGN, BHir, &
M Z R B AESR . BRR. R R. S A
HE5E 300 ZFGED, A RS AL 22 o 22 5+
W, B R B 4.9%2). B ZG T ST E
B, s S R YE R BA UM . UL, ph
SR, U, bUmRRG BRI Drah ke rEmE
o PR EE D e S o e e SR B, BEE 1L 2R
WA AANER I — P2, HFHREZRFE LA, W
ks W ZE A, EHEFE H .

Ll 2 2 3 Ao JER AL R 3 O3 A £ L 75 R S
(WIS =Fg ST BPREEH) ARTERR . JRE R
FEUE, MER M2 MR 20 H LT 5 e 5
aAAEN. A HESHERN b EE A
TH, http://www.cvh.org.cn/), F-E%=25rfVE IR,
AJREAR 2 2208 DLARHIIX, T 2= B AR =2 00 A B
FEERER AP, HIRZMAT, X
V) E ARG 22O B AT RO SR, A
FEIS AR R TFAE ARG, &5 LR S R0 15 K HAIK
G2 HRBI, HphHAA 2RI 0 Rr BRI
N B, BIRIRE TS IE T R R ILA A R
B K o

W2 s L Y N T8 F B AR
B (O BRIRIE A LA 7)) MAMHEEE (MriE
B R AN R AL AR B O, H AT R SE AR R
T3 AR B OB 22 BT H AR BT R AR AR HiF
TORYZ . BRI ™ 5155 SR ek (60, 3 it iR
T O A N I K R SR B AR U, G
ok, LR Y O R R PR
s NLEE . W LSS A
ARG L s N AR et Fuidt e, &=
MU AL AR B R T 1 SRR ST R, A
R ORI R S TR R R S
1 WWERHEREFREMNFESESEMAR

W Z A E AT EE SR 22—, FAEBAR
(AEARE) P EA G, HEEEYEIAE A=

FESZ. R, (HHETAR) (& BRIERES
KRB Pric Bl 2k R YA B U N = R
. HIVERTHIE 20 AT 80 AR, Bkl RE g A
JFEYIZE 2L, W T E AR GRS 2
A AR, EHUR R, R ERELLR,
B CRbE AIH, faiR s, R AN R A
SEEEREWD, PRI o e AR S R R S A 4
P L 2B aEAH AR R, HE (R EZ ) 1990 4F
P I ORE LD 28 7 (B SRR 2 D S B HAE RS 22 L g
B F MR, JPRUE AT RN L
e B, L2 R S A B B AR
Hewl fa S SCHRAI R (P E 25 88) T2 R9A

FEAG AL AR A 2 AR = R R R =2
W ABLENERR IR EAFAEZE R, HP LAY 2 R A
IR WRALAS 2 8, s =25 2 B s =2 U S DL
RE2Z s 2 . —HERAY: L EAREZM
b, st B =ER 1~2 Fit, JRE A L
WG, AR, 7RSS LI E
AT ARG R EEIEERTE, H 2~3 N, fE
FEREARTEST, 5 FL 5~22 /e iR 22 R =
GRIEAHER, DUH 1A, e 2 ohde, DI
PITE: o s SRR SR A I, B 1~2 A
W, PPl H dE. = E et S BRI 2=
5t AERS EAE O NI R B, R TC ] A
Mups IO LB, SRR OIS 558
MR SRR A, BRI ORE, H
s,

BE T f R A 2R 5 B R 9% A5 AR A T
LA TR0, SHERAEEAE R, 3 REA B
@A KX TR E R X, JCAPYI . =5
ST AE PO DX . Horr, RS2 aoN)
Z, BRVGELIX AN, BTz THHL. mE. B
TEAEM, FEZRUE DB X IRE T2 0 A a2
AN, EEEPERILCIEBX,; = Blsx
= fidE, AXRTZr. WNIRED X, £
REARXTRAE, TRESZ PR T4FE U Bk AR By
S FCR I AT o 3 ol SR L A 47 AT B
TN Y WO oY tiofe st R o8/ a7 N R A S
i Forr, MR A = R R e LT A
e A AR, S H AR RIS B ) R A



F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

* 9199 -

T EEARE MY T, 45 580D kg
KN TR FUR BHAR S5, ELAS R Fh 6] 1% L [R]
(RN SLAEAE R 2 22 . IR AT T I, ShsE =M
B S AR R (1100~3 500 m), 1 AR
2EHFIRATARRHRAR (500~2900m). MAEZE R
PEMAEEADI12, KRR 22 T R . T R IR
Wy ZiE e, RS N THRERE N
SERPRIBE SRRy R 22 B A — 8 BN SEVE AN L,
HERE SR, oo ROl
%, WHREY 30%~65%% 6 IRA B T HA Bus o
FURN, 1 25 B JURR 22 56 PR 85 140 38 o 66 7 AH X ¢
59, WAK TR, BERE /N RS .
UAEsR, WA LR E 25 5 S E 3T,
W TRRFFEK, MEEEA T A, H 35
1 R JFAE Y I A7 AR AR BT RE 1Mk AR B
PERRSFRE R, I KN RIZFIAESTOR, Bk
R Hanhg . ScHb B R B0, SRR 2 50 A0 T
R, SR, R R k. R
B K O AN E SR Y, FREih N T,
5 B AR RS A, FRIGHAR M AR, 1
TEMYRIREL A REA—. EFHEMRE R . [
IF, AR Mg RN X 4 228 5y S Rl R otk — 20 e 1 %
RS0 TERTAE IR SRR o = b AR B Al v 55
M =T, RENTEEERCECNZER TG
Bl HES L 2 7k e i OB R AT
2 LIEEMATLEE
2.1 FTMHEE
2.0 pRRETE A& I % 2K A ORI
Afe, RHMMTIHEEHEM EERE .. SHREE
72 L 2B 3 1F 5 R ) P R A G HLSL B2
NTEH 75K, JUHIE T 5 5 i N A
Bk, 3 MUEMIHERE 2 AR RANY), B
FRAETERT, —MoREs 2~ 3 ERIRER 12, DU
22, F O RAR A AR S S RT3 AR ZE R AT
FEAEHA W Fr B i 22 A ) (D i B35y
R CHASIAD . ORHRIA B4 AT A . 31X Fh B
AR BEABE RS BEEREE . KA R
MRS, AE A AELE BEBRI 3 SRR RS J 5 R ALK
S, ANIE A KR T AR AR =08, g R MR
BRI, WEEE 1 BRERR A 1A
R IR | MEREBEZE . BEARI, A3
XA A IS B S EYEER IR G ALK
Fom AR R R I R R R R RIA, HH 40 A

I ZLF AR S TR ), AT T B o 0] 2
U6l SEUOUFSE, 23R Tl p 35 T LA e s ) 2
W, HALHI AT Ae L A P ey ok B 1 A oKIEIE B H
R W, FEE BKEER A 7,

2.1.2 AR LRI YR FAER
B bBE ), AlET AR 57 05 AP E
B, FEMWRE B ERE, SRR SR
BRI R B PR R T
B MRS S B AR S S T . AT
F S A AR R SME R AT H L 5%, (e
RS F AR S TR R RE TN US). HAT, MhER
FAEFS 22 H8 ] DA R 5 25 K L 2, sdad 2H 23R
BRI/, AH 2 R =2 R i 2R 2 2
FEADLEEKERD, REHBMOIT, TREHT
R R SEHL M (0.2% HgCl+1.5% NaClO
RO, ALFRF ] 10~20 min) U181, % 2K fil
ToHXRE. 5T HASEEER, SRS
F5 AME PRI, HAMEAR AT REAFAESE AR B, K
AR 2, T YR AIBET R LT, R 1]
WL, RIFEERZEE S8 R MS AR RE; AR
T 6-BA &5 T A ZERYFE FIG5E; 10 1/2MS K
T VN 0 B A B PR I W T A R == AR RS =
AN AEAR AR A IR AT I BCR, AR R T 90%,
TN = SRR 1 o B A B4 A R0 e g A K AR AR
R

22 BM#E

2.2.1 1l 2R JERE A B AR BT IR AR W A B A
HARE TN, L2 Y 45 503K (S FF
TERREN 5%), BiRBAE CHARMATAERIRD), IR
HI T LR R B A, IR R, 3 A
LUNER SRS S L A ERTF O N R i e R E]
RSGEIX IR TR, FLAS SAEIE M AL
H G (<15 25), TRICHIIHT ok R Aei80,
R 25 R T 45 SE R M1 i 20,

SR, RSP T R I B 120,
Xof Ho ol B R A T R, B R RS B A
T (D) M B B850 S8 FRAE R BRFARY . 2R} Fh
TGN AR, WIFEEFRDITEAE, ML
YRR BRI R . IR G RN E
AR TE AR E B, WiREESIZ M. (2) P45t
Fb 2 il o3 T B i« = RbRl I8 w B 2 BRI,
AN R A AT LA BEL G , P R e AN I K
AIREBR A 7 AR SE TR, X — R RN



= 9200 -

F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

=1

LRSS B R Y o1t EIE A SR B 5 KRR R

Table 1 Overview of culture media and outcomes for asexual propagation of original Cremastrae Pseudobulbus Pleiones

Pseudobulbus
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Table 2 Overview of culture media and outcomes for aseptic seed germination of original Cremastrae Pseudobulbus Pleiones

Pseudobulbus
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Table 3 Overview of culture media and outcomes for protocorm proliferation and differentiation of original Cremastrae

Pseudobulbus Pleiones Pseudobulbus
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AR, BRI L2 A% IS LR A BRI B
FLEE MO, S MARTER B AR R R T 2T LA
S TE A HFRPOS, X — LR R B A ALY 22 ] R
KELT — R RIE P ILAE TR, fE4ERr 542K E W
LA ER, R RE R S 5 AR T AR
AR R, R IE RO . X AR
RZPP AT BEREIE N TR LR o 5
T IR I PR B 45 22 PR 158 2% A4 1 L B L | 2 — 131,
LRI, 5oues == AR 1 B v 1) 4 R B A I ) £
SPYE, EPMAR RIEREIZE 2 W B, #Ev& S5 1AL
/Ny BRLARFFABRI AR E o IX e A R A FR 22 4%
KW f M H H ( Cantharellales ) « 1% 5% H H
(Sebacinales) KB £} (Tulasnellaceae) P4, Xz
T s =2 B AR AR A AR AR 2R AT v d =
B A HRREAMAILAE T OTUs s AHIE (9 M 11
A, BPAEAMARIL A U 3 E A R ST H H R
H-H (Auriculariales), #3554 32 4 78 B 1
H (Tulasnellales) Flif5eH HB3,

FREAMRE AL, AR R P AR OB a1 5
B AR T # & Fusarium % f 1 & Xylaria HER%
fJg Alternaria. E5CH)E Chaetomium. 755 # )&
Penicillium RN ELFJE Colletotrichum %5 F 1 KB H
fe = RHEYI N AE B E LA R MY )
52 B I [R] FPR 15 R 2R 520000 1717 Ji B H S P9 AR BB AN [
(IR LF P4, BT A I, RS =2 PN A T b il 4 3
e 1T ek ELA [ 334 B AR 3 N AR A 34 L B AP R AT
TER R ZE 507, MipheR == WAE E R BEE IR AE KR
BEEEAMBEAABIE NG, — L 4 TR A e

FERMERKE . FURTI RSt e 4
EEIER, WIfENERFE P IROARNLERE
(dark septate endophytes, DSEs) & — > H Z [ V.,
fWAAERmER. KR, T5. R EZ MR
e EreE, AT TEYIRERE SR, K
BB, SR 2 B A SRR MA TR Kk
UL Phialocephala J& i & 3174 ] DSEs FL# 3,

(2) {2RA R BRI A A R
PR RO S, EE A DU R et 2R
Ry g AR, HIL AR AR B W A
IR AR BRGNS J5R. PURTEIL. 42
e 24 DA RO & AR BB LA, KR T
H AR I 5C R I 8 57 U7 AN BERS A RO 1
AR, [RIIN RE Dy 22 RHE Y AR B 1R ]
1T HIBOR B AR

R A A LT B SR AT S AT A IR AR AR 5%
B, ANRH A AR RR T BE S A A AE A SRR R S
AR E I, TR AR R R AR T A
AR RERZE T, BB RAR b 7 B T R
R T G B A IR R v, TR A3k
RIOTERFHBR KA JFHE S W a5
Hu A B R FE AT e, iR 4TI, B
TR IE 5 T2 1L 28 0 SR A ) - R TR 9T 5
LR PEALRY R, R = A D BARGE,
2R AL R IS MR WARGE . HATHT AT
RN, FERG =T A BRI 6 AR B 1
R PEARAS, 73 BEERAT I R R R IR T S A
K, b, HRE RS B L e AT K
RORAT, - BRI E B RS ME . R TR

*4 EBREVRBLEZSEEFREIMNFHLNER

Table 4 Reported fungi for promoting seed germination of original plants of Cremastrae Pseudobulbus Pleiones Pseudobulbus

(i K EL B R BT R SCHR
A& )& MR WHREIE 84.6% 62
PRy M8 3HEBHAR, BREN 378%4.1) %, 19 ARIHKHF, HFERE (59.0110.7) % 51
MBS A M8 3REBHR, BRFE (333+59) %, 19 ARMHKEE, HHFEERE (200167 % 51
SRR S BIRREH (71.6110.92) %, 6 FJSHE 80% M TR, # 8 M 8%MFHERERLH 63
BB/ A S 2 A AKMERRZE, BEKHAER 33
IR/ R PRS2 BEIREERIEET R RBAR, A (62+1.8) % 64
TR/ FEEYE B —w R R A, ERRER A KA I AR A 64
SR PRS2 BH—E R KR 64
o T WA ASE BRI 30d B RN (294424) % 64
Serendipita officinale MRz FIEEMERN (340£0.8) % 65
Bl EEALA MRz JRERERREN (34.48+530) % 65
SreE HIARLS0l MRt BRI RN (85.1847.360) %A KE (66.81£6.57) % 66
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IR 22 R AR 20 B K 55 T PR R 8 2 i3k i
Ko (BRI RIRERZEP MR H L BF, HARMAT
JRBHEFR, HRE R T K R A A0 RS,
IEAE, BRI o i e B H H B R A U R
2ERFEA R . Yang ZEOSUE T 2 RIS, SR E
H At ¥y Fh 8L PR 5% B Serendipita officinale  H
Serendipita indica RERSIEHIFR =Pl 1 K B 24
W, EOm Ll S T MS B RS RE R, 2
WAEAEAH 2 L5 R R Mk B 1 JF I A0 T
B Lo MR 2 Fh 7 57 5 S IR A 1 R 2 4y
SR H PR LS01, & I i% E Ak RS B35
HERER MG RE, BARBERT
Serendipita officinale FNANE B %] IR 21001, X dbgk L
M AR 2l fe SIS B B Rk et A, Je4k
R T 47 B A5 B T 22 R 24 AR Bl A R LR DASR
EHILAERE R . = R R 22 BIC AR (R K W
AT, AHICAR P a0 P 45 AT DM A 5 2R e
S, AR R E T 1 0% v] E SOGEE Fe
IS H MAHH .

H A7 8 B 70— 20 X AL 24 {2 B R 4R
B TR S R R A IR 7 7 SRR S 77 kR ik
ATHFFE07-09, AR B RATE PDA Ki Rtk
BB 10.0 /L BERERY 5.0 g/L. # %k 15.0g/L(35 C.
G, pH N 6.0) B 22 A KA AN, i AR A
R k22 S RIS R E IR TR oK, RN EISIRf F
B H A b nl v VR VE R A B R (25 °CL pH A 7.0),
ik KRR I FF AR A RA A HE S A BRR
o T FH BB B S R VB R AT SR AR R
FEAL AR BREREE T AR BT 3 ANE 79,
AR B, 4R ERGTE OMA Bigrdk (25 C.
pH N 7.0, HBED) BikFIE 7538%07, HEURALE
OMA+44E% 10g/L (20 ‘C. pH N 6.0, EEH) 1k
FREEARN; JFEREE I B RS RIS, 4R
ERAETE OMA+HEATFF 5 g/L KRR R A&
94.53%, £ BE R ERZEHG AT, i R R < T 2
1/4MS L1855 & 200 mg/L+HIEME% 0.5 g/L+2Z5 2.1
0.2 mg/L+6-BA 1.5 mg/L 7 RESLI 72% H %) Ji
W B T R IR G-I B 11 1
JRAC &4 3 RANVKE 40% S /KERE I ERAE, BN
AR T <% i B AR K TG B R I ), SR AL
2, HECTSHRE T PR R ORB S kg/m?+
BT 1 kg/m2+FF 50 mg/m?), HE &K% (33.69%)
M (2.18%) UK, Ft—2uik.

2 B T ST (R4 285 1 3k 8 A2 AE 3G 77 2R
bl v s 65N ST 7 N B I R E A UN 2
H— PR R IR B AR IE B, R S
VR BERERIGHR . 2RSS SRR G 0K H #
FhESAIE B R = B A e, RILILRERS T K
HFRAE, SCPRE R R ATIE 40.9%700, 7552 FRA R
B v AT £ M R T A AR R RO < 4
PP AR, EARES, 30d JERERUE A ARG 2= Fh 1
MARRIEE L, PEFRALRS SR . A, AW
FIHBLI A8 Coprinellus T %55 Fhid it 47 2 #&
Bl CHE— T 228 — T 5 1 2 -0 R 5 KM R
B R-28 — 85 A 228 WM 2D 17 0, Bk
B FRRS 22 B JTOR FIRR T 0 28 VR &4
PRMAE IR e LA AR E 1, s A
45.6%!71,

(3) ILAFTRHUS: =R S1E i K HET
oA W R 52 2 P SRR AR (A SR I R it R .
FEALH 48 7~ A CE B T i B IX — R R AR &
MASFE S, BRAZPHEY RS LR APE
TR SRR S . Ak, RS
gL ARSI . R ARG TV M 2 A
FARIS HHLHFATIRE . ZRF R K 5 S K IE
IR R BB, FBE R 22 2 MR EER B2
Ns BFIHRIFERZ TR 24 . B o P gk sk
JER Pl A AU B A st w22
VA T 40 Y e i 220 SR U2 I R S 5 iR )
S5 %pi. RS aEf. MR SR
BILAE AR S ARZEILEMAEY (a
ISR R (RIARK RS BT HAE
KRN, ATREILZE R —FAME 5% SaElg, A
AL (E SR . DA RERY, ZREYS
PR R B L AR AR, /8 U 2 ORI B I
Mg, ILAAE T8GR B MR AR LA i OB R 7
A RIEE B, RS 5IEESH
BN 33,

b 5 B AR A2 B R ST B 22 PRI, AR AT R
BEIBUE 550+ (O A BRAR LA rh i () Sk 4
R4, R R B L AR AR R s RS B 75D WG]
FEENT, [, BB . SR R
SR FE LT B A5 UOME 5 ) ot s S A 5 AT 4 B
WK, R R, PR, REREMAH
KU B KA B 4 175 Tk S Atk B o1 B 1% A A 470
dHHukE, B2 FIEAMRE. SR, ZRHMEY S



F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

* 9205«

HERR LN 7 73600 REE S50 7 5T
Fe'papte, S AU e Go B B 5 AR AR L 2 )
DRIF P 25 S B 25T RO RFER AT T o

FUTR A2 22 BHE Y R 1 1 5N 4y Bl A Y 2 22
BRI, T, B AT DB E A SR AR
S QIR B IR A RS, e BBk 25 s i
I 35 DR U] R R A AT R BREA AU 53—, AR
T DA RV A T 22 [T A0 e Y T 22 3R B
SRS )M 0 2 W S S SRR SR SR 0,
AR AR, L ARHEAY) 3 BRI R ORI i 5
BEERAFOR B FCRR (B, LA 26 W AT R R 1) 7 20
s E ORI RS, R e AT
WA E R e R AL R B BeAh, AT
FORBLAF AN b B R AR B IR e A% B HU T
PAZERF FARGEESY, Zhao SEBVRIUIL AT REA 22
FHEY R ERZE ] et O SRR T, T RE T Ak
XUV E IR HE, AR R R B IE
BRI S SR R AN B B AL TR
TR A, REFRUARSN . SR
A AR AL AT 2E

AR RE A, MDA B 22 P OGN
ARREFWEF MR FRIEREE . HITURI,
NI IR 75 B 3R 2 S 3 B AR 1 i e R B AR
I B B, T AR IR 2R A IR B R/ R
R R A 3R T 840, T VA R A SR AR 15
TR, RS EAMTRERA ERREEK
KEMHLDPACERA K B TR I R
THAEMRE P EL R ER 2- AR 3R
(5 S SCHB PR ¥ Do Pise s =R=atik Uik B il ingy)
ARSI B R D HEATTS) (BT AR B A 3

An 1 SR

AR, AT M

wwRz. Abme]

Al A T

wRza. sekim |

= (LR 2R RERS) MERSESHESN
BABSARE, FAAREMBNIEE AR ERS
Ji BRI AR R

BT 2 RBM T SR R J S AW R K &=
Woe, Bt e SHNEWE . Lo,
FE SRR T T, LRSS S R R A
B R MLEIEEAT 7 W AR 2RS0T, SR 1 1 e <= vl g
= B3 3ok A RN A= T 00 EE AL A i R S 2 R
K, — T THIE I BEBOR TEGERG . AR 2T 4 3 2
BEARACRR A0, MBI, MRERRYEIARAR;
— T R DI TR A OB R (i 2 3R AL
B 9-J- A REHE DR XUINARE 3. B-5HEY b
FRAEE) BN, 4B BB nT RER0 ) R ZE
RO, MR A BARIR . KR IE R A
FIREIE T J BT SRR ZEAR IG5 . 3 A 2T 4k
FONRBRZEIR AR . B B R K P A AR
PO (B 1), BT S IAIE .
3 HiESRE

AT, I RN T B AR R
T RNTHETE (FRERE. A% Mm%
FE (P 7B R AR 28 (- 2). Uy
PR AR 15 RN 2H 4385 97 9 E 1 oM B 4 R LA as A
MolRAEE . KIS, AR R AR
R E B . AR, X ETTVETEAE B &
UK BER T IR FE R SR [ BhPe, X DA 2 R
AR TR MHLZ T, AHEEEKIEERHEY
FFHEERE RIS, TR R IR RILAANE
BRIV REES, wR T AEE RS
T gz 8 W PR o S T B, B B K Pk Ak
71 HEl, JoRP AR B TR Sk, (HA

iR, itk |

IR Z /. SRR

o\ o
*§ ERL. KB 1

wnim | wiam || RikR. Kb | ' X
car 11 ) caT. pop. sop] SOD /t i
B D S |
POD. SOD i l g POD. CATL 2
D:mm ©: B 0. #8 O : AREM O : AHEEW sz 1o M. gsen l R u: 3 R

A-H R RAMIERT; B-HERAMKES; C-RERAMIEE; D-HMLBWFE®E: CAT-LALENE; POD-ILALYAE: SOD-HEMEALY.

A-before fungal invasion into embryo; B-during fungal invasion into embryo; C-after fungal colonization of embryo; D-degradation of fungal hyphal coils;

CAT-catalase; POD-peroxidase; SOD-superoxide dismutase.

B ETHRSEUR. FEEGREURERERESTHEZMTFSERACHEEHFLLRE

Fig. 1 Symbiotic germination process of Cremastra appendiculata seeds and Coprinopsis lagopus, based on morphological

observations, physiological indicator changes, and transcriptome data analysis
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Fig. 2 Artificial propagation methods for original plants of Cremastrae Pseudobulbus Pleiones Pseudobulbus
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