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Abstract: Bletilla striata var. Alba is a variant of B. striata which possesses high ornamental and medicinal value.
However, there have been no reports on its seed germination and propagation to date. In this study, using the seeds of B.
Sriata var. Alba as the experimental material, indoor seed germination tests and pot tests were carried out to investigate
the effects of mycorrhizal fungi from different sources (MB-15, MB-18, MH1-E and YDLXB) on seed germination and
seedling growth. The results demonstrated that various mycorrhizal fungi had different effects on promoting the germi-
nation of B. striata var. Alba seeds. Among them, the Sebacina fungus MB-18, derived from the roots of B. striata, ex-
hibited an extremely significant promotional effect. Compared with the control treatment, the germination rate and
seedling formation rate in the petri dish experiment increased by 10.76% and 20.55% respectively, while in the pot val-
idation test was 36.95% and 355.78%, respectively. Moreover, when sown directly, the seeds of B. striata var. Alba
could germinate, but the seedling formation process was hindered. However, compatible mycorrhizal fungi (MB-15,
MB-18, MH1-E and YDLXB) effectively promoted the formation of seedlings. The results are of great significance for
the germplasm conservation, large-scale seedling breeding and sustainable utilization of B. striata var. Alba.
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B FREER LA R T A ]I 5 e A5 44 ke 5 A E R
YERM, i sBImrse B, AR T KR
Fl 7% 54 H /g% ( Mycena osmundicola Lange )
GSF-8104 %5 LA HEFI A RE# &I WK ZE , 111 Ji
BREE KB SR B 2R W A5 5 R (Armillaria
mellea Fr. )3 A: A BB 1E 5 Az 4 T8 WU H: 8 A K .
WAL, S/ A5 L R A . B R
BREMM R BRI EA B EREEN, A
DA AR AL 0 %y B R A% 2 B A1 L O TR A B i 2 A
FAET R A KRz VIR s B, Ao
[EAi i} ( Dendrobium aphyllum) JRERZE /) 2545
MR ( Tulasnella spp. ) EL# REML &2
HEHFD B R ML EIE R, M HIE 45.2%, T
R4 DA SRR 25 43 B 15 2] 1 KR # )& ( Trichoderma
spp. ) ELTH MM AT % . AGGARWAL %
A E R AR W R HOR, AR E 7 e 2
4% ( Dactylorhiza hatagirea ) 4, F-F H
MG I AR A G B, AR WY AR B R =2
BRI — R A RO, B2 H T 2 RHE Y
(UE S=Richasln

I % ( Bletilla striata) 4 22%} ( Orchidaceae )
H & (Bletilla) MZAFEARAEY), HIKEEL
genyrhehpt, BRI . Pom . TH A LRI
AT, Rz AR T
TR ER, BAREREZ, e (b E &S
PILT A4 5% ) 5 i fE At 146 1 2 ( Bletilla
striata var. alba ) N LR, EREAG, HA
BRI E A2 AN, BLAhHAE B B3
KR, WA I A8 T1 o AW BAET A5 A BE
1AL 1 ORE L83 1 S A S 2 -,
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2,59, 3.14, 2.25 5, HAi, AXMEFZL,
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A ) Y, Ay 2 SR FH R T 3% 0 v
PATHBL B E, M &Rk 69.7% "), H
FEFEJE WA KR 218 | R A PR v A ]
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FEW T, N E AR RO s 5 AU
FIFH A8 ( Coprinus). IXIEEJE (Tulasnella),
JE5E & ( Sebacina ) FIJCA 72 14 & ( Serendipita )
FRS A LR AT e W K, e B 5 A TR R
SL15-7 FIJCHLNE 7¢ A WPk IST-3 AU e fe i Fp+
W & MG I AR, i ELG 2l AR AR A B AUR
W S5 25U ) Epulorhiza sp. il Sebacina sp. i
PRXT AR 1 SR F AT AR W R, R 2 A
P4 AR HE WA Rk, W R R X
HEIR T 8.61%A11 18.43%., H I T 1 &g Fh T3t
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FWNAAET AN T, BEZ AR,
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FIF FAL T S GEIRAR A . RUAAL B AT 44t
FFEFIA.

A5 38 3 R TR AR LB 5 AR R Y
AR R0, A3 BT AN ] DA U5 B AR L TR X o T
KM AR FZ, G B e f Rl
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1 #RERE
1.1 #7#l
1.1.1 H##H T 20234E9 H7E BRI
Pl Vi [76 R S A EL o A T 2419 F A 1 B SRAE N
715 2 oA Ak
112 AR (1) WG R, DR E
HIEREE IR R 7R3 PDA ): 200 g/L Hh442,20 g/L
iz, 15 o/L 3G

(2) BT & TR . DA% B A R R s
F:3E (PDB): 200 g/L D445, 20 g/L #iZghi.

(3) Fp i R AL Br R B, e B o o 2k
(OMA ): 2.5 g/L &4, 10 g/L BilE.

(4) BNAARIET . KHE G E R M2 RS
BEER (BRI A3 1),
113 A@AH %2 B A A LR AL
B E R (MB-15, MB-18 ), 1 ¥R H 5
H 22 JEBREE R I 2 R Ak (MHI1-E) M1 BRAE
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W) i N A TR ED B AL S0 B Ak ( YDLXB ). LU
Tulasnella calospora ( GU166419 ) NANEHE, F]
BT BRIY ITS JF515 NCBI Hh kA5 (1430 2 Ff
5 s e KA AR ( maximum likelihood, ML )
ZERER, I MEGA 11.0 8A4E 34751 H X,

Wil FigTree v 1.4.4 81T R 5L B W B dif
1B bootstrap {HF 1000, &G A T /s F &
1 Fis o TESRA WY ACHT, TR BK B T (25+2) °C I
FUTFRFR 7~10 d, WKNSGAERKERNEZH
TEEEM, HEREOLER 1R,

100 MB-15
100 MB-18
76 MG992005 Sebacina sp.
—— HG995784 Uncultured Sebacinales
1 ebacinales sp.
L 0Q148690 Sebacinal
75
MNO956854 Sebacina sp.
KF574236 Uncultured Sebacinaceae
80 KF718257 Uncultured Sebacina
o [ L e
74 MG707387 Uncultured Serendipitaceae
3 KJ188489 Uncultured Sebacinales
— 98 KF061284 Piriformospora indica
S e E
0Q874719 Serendipita indica
GU166419 Tulasnella calospora
0.8
TR B BB SRR SRR
Number of nodes represents support values.
E1 EFZREEITSEIMENEXUAE (ML) REXEN
Fig. 1 Maximum-likelihood (ML) tree constructed based on rDNA-ITS sequences
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Tab. 1 Molecular identification of tested strains

Hikk Strain i1 T & 5K Latin name  F13C & FR Chinese name FKUE Source B a5 Accession No. [l P Identity/%
MB-15 Sebacina sp. 7 R EPETES PQ610543 99.64
MB-18 Sebacina sp. 7 R EPTES PQ610544 99.64
MHI1-E Uncultured Sebacina W 5 R R 5[ 2 REREE PQ628116 93.33
YDLXB Serendipita indica ENEE AL 41 MY iEN A PQ899502 98.71

12 A% BRI, BT 12h 6, 12 h BEE, SLHEE

1.2.1 A-FHRRE 5 M. KB N 2000 Ix, RBENQ2S +2) CRFETHETR,

(CK), VARl AR B MB-15, MB-18.,
MHI1-E #l YDLXB, & MMAbHEE 10 K. @i T
YEG BB i e i SR, e 75%I0 K
HEE 30s, FH 3.5%KAMRMIHEE 10 min, J5H]
TR K vk 3 UKo FH G TR B8 4R T SRR K 4
FHES T R TR 1 S DI, 8 - i D T B
TR o TR BBORP 8017 W, B 15 5 LA 1 mL( 2
100 KiFH T ), K EAR R S mm () B B R LE T

AT 15, 350 115 d W%, Gt & IE .

122 ZAZHRAE KHHEHEZMT PDB i
b, FEEERGEKRT 27 C. 160 r/min 514
TRFRE T do AR AR (042 12em.,
% 8cem, 5 8cem) ik T, Ik 5 AVAbHEE. K%
Fh( CK ), VUS43 il He A B AR EL P MB-15 . MB-18,
MHI-E fil YDLXB, #7225 A 80 g 2o, &
JKEHN 100%, 735 EIr il — 2L 250 HiY



1200 o AE A F AR

%46 &

JEREWIAG . FEAHE 100 K24 AT, AL PEE
3. EAFRARATINA 10 mL FH W],
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12h JEHR . 12 h BBEE, SGHESREE R 2000 Ix, JEE
h(25+2)C R SR, IR, 5T 25,
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FRAC . AR ARSI T SRR AR

123 AWZEHAME  fEHAE 105 d, s
RICHMR ARG, BUBMREB, HIXUHE I R Y1 A
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1 BEF-YUI A MEE N A Ab FEAR 2R ) LR R e T O
1.2.4 AR FHLGAHZEEN S
STEWART %! SUf Fft 11 2% B Be ) o0 S b, %
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BURTR B (P RS R 2 e b e 28 4 90 D A A A1 480
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Tab. 2 Different germination stages of
B. striata var. Alba seeds

BB fiiig

Stage Description

0 KRR HFIT
1 FRBOK K, 2a6 (PR TR )

TR, SR & 2=t IR A= 2H 2R (JRUREETE AL
MEFHE)

3 KSR 1 Ry RIRSHER (4 REE BB

2K BB (R 2), nlitaas B Bofh 1 &
L REREERRIL R

T35 5 WA AR 0 A~ Ak 3 b 43 i e B S
ML/3 %, WES, Geit ML/ iR 7 i & B s 4 i
B, PEEIARR . EEREER . iR, HHEAK
WF . P85 & R =1 & Fh 55045 B Fh 7 S8
100%; J5 3k 25 3=t BR 2250+ B O AR PR 1 2
Hx100%; 4 H=4 BRI TR T < 100%
1.3 HiEAE

K H Excel 2019 344X g0 £ da 24 T3 3 |
Giit, SRFH SPSS 26.0 BB AT R R
Zorr, FIAHXBE B ZE M2 (Duncan’s new
multiple-range test ) 17L& L (P<0.05), X
JH Origin 2021 %2214 .

2 HRERH
21 AEEAEMEMFRHEES

HRI R AL R4/, K 144,14 pm,
$& 21.46 um, EWLFHIR RGN EZIY, AL
T e v e, Bz B B e AR T 0 P & (K
2A); KR TIBRITE OMA BRI )R, AR K
Tl Kz FTHA WK I K, 3~7 d RhIRIE K284,
WA AR 1 BB (K 2B, K 2C); 7~15 d
IF, AR 220 i T S Al B, TR R kR, 3
KR RS 2 BB (K 2D ); 15 d J5 JRERZEIAFR
BRI E B 1 b, KB SER
FEA (B 2E), 30dJEJREkZERKH 1~2 /it
A H B, MR R RS 3 BB (& 2F,
K 2G ).

A: BBt O0; B. C: Wikt 1; D: BBt 2; E~G: BBt 3.
A: Stage 0; B, C: Stage 1; D: Stage 2;. E-G: Stage 3.
B2 BRBEMTFAEHEALZENER

Fig. 2 Developmental stages of asymbiotic seed germination of B. striata var. Alba
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K, 5 AR FAE A SRR R iE A R EREE
BB, 25 Ab BRI R 5 R ER R RAEE—E 22 57 .
MB-18 Ab3H A & AR ZE R 3518 93.51%
190.57%, WE# T CK, MB-15 fl YDLXB At
MY CK Z[E T 255, 1M MH1-E &3 &
REEMT CK (E3A), 535K, £4BH
1 ST R RAE R R 22 5. Hib, MB-18

Qb3 HAh, MB-18. MHI-E. YDLXB b3
TR AL AT, %5054 84.88% . 75.87%
H1 84.80%, 1fii CK Fll MB-15 A0 3 (1) Fh - it AR 1
e (& 3B ). 55 115 K, MB-18 b & K |
Ji BR 2K N4 R 5100 R 96.42% . 95.51% Fl1
94.64%, Y@ =T CK, 1M MB-15. MH1-E
YDLXB 4B A 411 %5 CK TG i 2 25 (&1 3C ),
55115 RA AR Fh 71 & A KK B ILIE 3D,
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* 20 H = 20H = 20 H
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CK MB-15 MB-18 MHI-E YDLXB CK  MB-15 MB-18 MHI-E YDLXB CK MB-15 MB-18 MHI-E YDLXB

Ab# Treatment

MB-15

MB-18

A: 15d; B: 35d; C. D: 115d. ARRE/NGFRRREREE (P<0.05),
A: 15d; B: 35d; C, D: 115 d. Different lowercase letters indicate significant difference (P<0.05).
B3 #MFHAZREPIARLESEERNFELER

Fig. 3 Germination of B. striata var. Alba under different treatments in seed germination test

222 &FRE (1) Z2RERARENEAEA L
Toh 71 2 R0 B R R S ) 2 PN R 4 R R
W, B MB-15. MB-18, MHI-E. YDLXB %
A6 S A3 3R B AR B R CR , 5 CK 3
EZREE (K 4), Hi, MB-18 BRTEZE N A
RIS IR R O e, ARSI BT CK
(K 5), MRS 25 K, 4 HERAAIRAFIT
PRH & MO RO 2, SR E A 3 BB, Utk
B CK A FARAL 257 2 BB, RIE Al ( & 4A ),
%5 50 K, MB-18 MR KRB A BE, HikR,
JBK ZE SRR A 1 #5000k 89.50% . 87.39% .

77.97%, WEFT CK (E 4B), % 105 X, §
CK #itt, 4 dmmabBRpgfp g &% | JREk=E%R
KA BER R, BRTFLSE 3 B,
1M CK I RHR /A5 B AR 2 BB (1 4C ),

(2) 2RV B AR BT X (AL T XA A K AR A
IR o 4 4L DA IRAL BT P18 1 B 40 i b i
TEA AR A R EA, DR T Yk
M R MR R HRRL L AR B B
Fife (% 3), B MB-15 fil MHI-E 4b 346, H4r
TR V0 Ak B A S8 B E AE 1 R 1 Rk 2 R i
i, Horf, MB-18 Ab B T A FR AR B3 & T CK
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A: 25d; B: 50d; C: 105d, RFE/NEFRERRZES BIE (P<0.05),
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Fig. 4 Germination of B. striata var. Alba under different treatments in pot test

CK MB-15 MB-18 MHI1-E YDLXB

50d

5 AREEFRHEARRLEEZBRHHERESR

Fig. 5 Seed germination of B. striata var. Alba at different culture time under different fungal treatments
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Tab. 3 Growth and development index of B. striata var. Alba in different treatments

#8 % Index CK MB-15 MB-18 MHI1-E YDLXB
B2 /mm 1.74£0.07° 10.28+1.22° 11.74+0.50° 11.21£0.49° 12.05+0.87°
4 /mm 0.83+0.10° 9.83+0.89° 10.14+0.75° 6.91+0.87° 9.02+1.03®

I G /mm 0.45+0.05¢ 2.55+0.38" 3.75+0.29* 2.54+0.25° 3.16+£0.26®
R 1.00+0.00° 2.80+0.37° 2.60+0.24* 3.00+0.32* 2.80+0.20°
ERZEM/mm 1.24+0.19" 1.36+0.20° 2.38+0.29" 1.13+0.11° 2.00+0.20"
R/ mm 0.00+0.00° 6.94+0.81° 5.56+1.18" 4.57+0.60° 6.57+1.33"
HHL/mm 0.00+0.00° 0.56+0.07° 0.72+0.11° 0.53+0.09* 0.57+0.04°
HEEL 0.00+0.00° 1.80+0.37* 2.40+0.24° 1.40+0.24° 1.80+0.20%
i I it/ g 0.0007:£0.0002° 0.0219+0.0023° 0.0346+0.0034° 0.0156+0.0028° 0.0383+0.0013*

AL AL, fe A= HOCR B AT

I RR/NGFRRR 255 B3 (P<0.05),

Note: Different lowercase letters indicate significant difference (P<0.05).

(B 6A), m MB-15. MB-18. MHI1-E. YDLXB
TR VR AL B R B i R 381 o R 22 ) 2 B (1] 6B~

23 AESEBEBRRAEEREEEFRL

e R A AR v AN [ b B A4 AR 1 e A AR
Bt AT RGN, CK AR B R DL B BT 22 1 4R

Kl 6E ), TR 22 F= 2L A FE R B 1) Bz R RE AT M |,
T B S0P 4 FhECR AT TSGR
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A: CK; B: MB-15; C: MB-18; D: MH1-E; E: YDLXB.
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Fig. 6 Colonization of mycorrhiza fungi in root of B. striata var. Alba
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RS TR) S 80 ) B AR B o 2 R 0 1 D 1 2 3k
RAFAER R Y 2 5202 R IE g i L T B2l
Fri %, AL RS E K AT,
T DTG P 32 v 174) L e D) ] G O TG 35 7% A 4 110 T/
T 7 % B LA ARG PG 3 BRI 5 R
PR 1 BRBLE A8 B AR A B Fh 7 P2 0 A&
FORFAER R ZESR, o8 A H AR (1 i 5
R FL TR MB-18 FE ) 135 P AE TR BYIE A B
W YDLXB fighl it & {2 Fh 0 A AP AL,
HUL MB-18 R R B ok i 3 o oAt 25 i AF
TR, WEFEEIR (SL15-7. QZPS- G018) LUK
FUEH)E (R6 ) ELHRENS A i ik ;g [ 2
AL (1 B Rl R AR, HX A
AR L A T S RN A R
Mo W72 EMAYE R B R 8 T2 W B H
B, AT HEWTS E B H B R AR HE R E A R
AR TE , LS 5C B LA A2 0 & AR A
FRUE A8 E A .

ZRHEY SRR BRI e R Z 2R R
(RS, AN TR 25 AT B AR B 1 A2 1 4 A7
ERRESR . AR FR N &g, #5%2
T 8 FL T MB-15 X [ 6 [ R Fh i & Fgl i A=

o F LA, HETE MHI-E # ) H A 5
K, MRS PiX 2 Bk BB H A [ R B i fe
HEFP - & A N s B Pt A 2
LR TEDL, Bk £t (D. officinale) 9, 54
2= ( Neottia nidus-avis ) VF147 % ( Spiranthes
sinensis ) P74 22 RERE Y R T (101 4 52 3155 R 2 1Y
S, FE A ARAME T MISCEG 2= 2500 T 3 H AN [H]
ML —k o ORI 2 BHEY) S5 R TR I & —M
KARZZFHZR, W2EBHY 2810 | EF
TSR MM . R 220
JELTE AN [) 85 35 25 R AR EL B 22 BHE Y AP 1 &
M5, X = RHEY PO T RS . G = BHE
VIR IR AR K R ELAA B

AL HA 2 BHEY), R EEY) SRR BT
TR, B4 (Caladenia huegelli)
4 5 Serendipita vermifera 4= 447 fil
( D. nobile) B & — b5 e & B ( Tulas-
nellaceae ) H 1 4: P, Pterostylis nutans F
Sarcochilus weinthalii 1V 5 i 1 & J& ( Cerato-
basidium ) EL 34 P223 i3 2= ( Corallorhiza
triffida) & —Hb 59 & F} ( Telephoraceae ) H.H 1t
ABH AR IE T, RIS 1 3 R R B bk
1 BRARUE 60 & B bR 2 I 25 b A2 o 1 48 1 R
R M AR, WAL, tfa2eEm R R, M
J1H# )& (Fusarium oxysporum) [# ¥k KB-3., 224K
%)@ ( Byssochlamys spectabilis) itk 1-N2 F1E
Fe T ( Trametes hirsuta) 2768 & 3 46 5 1 S FP 7
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R &R, JF HEgm g i m 28 . i =E 1
B EEEEEAR L PR AR S KA AR,
RHALEEY SERER L MRS, 52
FhTRAR EC P B AR SC R, XA R F 1 kT 14
HE 35 6 2 I SR X PR BE I N, A R
R T B A )T ORI A N M R 1
S O S D& N R A D Ry e S e DT
e Wi oK A& A E SR Gy, RS ZE TR
FALG GO T, A SR A USSR+
SLIARW&, XA RS CK AH TG
EAR R R ROR .

LT 4B KR A AR R, R R
PR AF RN 2 BHEY TR E DL L SR
S RHE BT i EE )y P i, SRt
2 RHEYI R T & A B, e 2 B
MR M EE A EEE L, HRiE, 78 HXK
Kk ( Gastrodia elata ) JFERZE o) 48 H /N 46 L
GSF-8104 A& HHES) T KRR TARIE MR T T
i, 4388 ESihB A fi (D. chrysotoxum) JRERZE
KIE bR GC-14 A GC-15, LIRS T Ay 2
( Paphiopedilum spicerianum ) J§ Bk 2 ()
GYBQO! Fil GYBQO2 TF#k, By S 1 ki A7 fif}
5 AR 22 B AN ] BRI TR 4 R
WIRE S AAE A S R R R, AR
RPN 22 A, Hor DL AR A S i 5T
@ ELR MB-18 {2 dEVE ol B 3, ZE BRI
WEEFE 115 d R R R . FEREER | iR
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