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Abstract: Genetic diversity analysis was carried out by using ISSR markers in 20 main cultivars of
Stropharia rugosoannulata in China. In 28 commonly used ISSR primers 22 were polymorphic.
UPGMA cluster analysis showed the genetic similarity level was 0.68-0.86. Strains can be divided
into six groups at 0.72 level, which indicate great genetic differences between groups. The
optimum pH value for growth on PDA medium was 5.0-6.0, except for strains Sr-03 and Sr-05
which were at pH 8.0. The growth temperature ranged from 5°C to 30°C, except for strains Sr-01,
Sr-08, and Sr-11 which stagnated at 30°C. The growth rate was increased with the increase of
temperature, and only five strains were survival at 35°C in 20 days of cultivation. The mycelia of
Stropharia rugosoannulata grows slowly in the compost using sawdust as main substrate, with
growth rate of 0.73-1.08mm/d. Comparison of the agronomic characteristics among strains
indicates that the strain Sr-12 has the best fruiting-body shape and the highest yield, with a
biological efficiency of 98.09%. Sr-08 and Sr-12 strains have better fruiting-body hardness and
significant difference in cap color as compared with other strains. The gill color of Sr-19 and Sr-20
differs from that of other strains. Combining the differences in genetic diversity, biological
characteristics, and agronomic traits, this experiment screened out seven excellent germplasms
with high yield and strong stress resistance, and they can be selected for breeding and genetic
research of S. rugosoannulata.
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4% N EBR 55 4% Stropharia rugosoannulata
Farl. ex Murrill 3 J& T <> 4X Agaricomycetes.
AW H Agaricales. FRE%EF} Strophariaceae
(Hawksworth 1991). 4FRER 55 i & Bk &
MR ZH 23 ) e vh B X ERE AR T B W 2
— (MIRZEZE 2020), EHREEHEFZH
7, RiEhEEHEh2S, 2018 4
A 2019 IR E ISR G wE - E T By
BT 96.92%F1 149.99%, K- Y Ik
TEME, 2019 Fr-g#id 7 14 . H
FAIABR A TP (R HEC 2014) KFSFT
FEfgae Jom GEZE 2018), Refi KEFRFT
ERMEAMBIRNE, FELFNE (7
JiiioE S 20200 FIAZ A (Francesc et al.
2018 ; Pozdnyakova et al. 2018; H = %%
20200, I H AR BR 5 36 8 77 5 5« R
BEEEMIEERS (Wuetal 2013; Liu et
al. 2020; Yan et al. 2020), HAHUE. Pk
R AR (Wu et al. 2014; Wu et al.
2019; Wang et al. 2021), &% A5 %
(Brodzinska & Lasota 1981), fF & [FE#m%k.
W 7 PO, Hrem. Hi. .
LS KBRS (E#ES 2013; kb
H5E 2019). Bl A5 G A BR 55 1 AR5 B ) &
A5 Ak R ey, R i AR & T
¥ K (Zhang et al. 2017), HI|ZJ4 A ER 35 4577
Mb P 32 ) R BT ok, A g EAER
o L AR AR RAREL. AR
R “REET7 RBIONRH L
5520200, H BT IR AP EAE T 5 B
(S 2019), H 5| Fhi&E Rk “ [F4) 7
27 FEIR, ART g R E.

SRR 5 s Rk B T A B TR A T
A A AN IR B R . BT S AR
LA PEIRAL 1) B, 2% ) T B PR 75w AE
AR EANKRE . B FME B B E A A
ML (k4% 2011), HUKE. R, &

& ZREPEVEAN 5 BT A 2 8% & Fd — A
HEBEWBFAR M GUERE 2005). £FXf A5~
w3 B () S e 8L, ASHIF 7RISR 20 A
B AT T ISSR o T ARG L 2 RSy
Br, BAERECRGOCR, RIS XTI BB R 1
BV R, ARG pH ANEE
B, A8, Wi, HEma. mH
T 55 R B ZHRIREAT IR AL, AR
T B P S B PR AL RL A FE R (S A T
20200, AR I % A E B TR AL R R
FrpTRIRARE, SRR 55 % k15 ol ok A
BRI S,

1 M5 iE
1.1 A
1.1.1 pEbk: Y 20 PRI ER T 45 AR
TL7E A R B2 B (Jiangxi Academy of
Agriculture Sciences, JAAS) VN A=)
it 5¢ BF  ClInstitute of Agricultural Applied
Microbiology, IAAM) WXEEFF- PR, PRI N5
MR BRRIEAE B ILEE 1.
1.1.2 il 73 SR EE & MR (PDA)
HrgRdk: 2008 B4, 20g HiENE, 20g B
fg, ZZVE/KERZE 1000mL, pH B JiFh
SR TT : AIARJE 78%, %Y 20%, £ K 1%,
AFH 1%; HERIA T (3 000kg/667m?,
fAI PR 3:2:1 B J7): 50%AEEL, 33%AKE, 17%
Bt
1.1.3 K57 K519 BSOAERY DP305 fEA)AE
[AIZH DNA $2 A& CRARAEARHET B IR A
H)); Premix Tag™ (EHEEMFAREGIRA
F]); ISSR BIMIILFE 2 GEEBH% 2009),
AETAYTRE (B RaERAF S K.
1.2 RE M S

FORAT B AP TR 55 265 B PR 4% T PDA 85595
FIG A 10d, BN T OK B B ES ARSI PDA
ik b, 25°CREIER:FR 10d. AW T

EFiR 3083



MrEiE F /REERBIFRSEREREE SRS

Research paper

B LR BFIN 1.5mL BLE T, FRELH .
K AAE AL 2H DNA $2EGAF & (B kA
DP305) #HU R 223 KIZH DNA.

WAL ZFEME TR ISSR FRiCEEIT (3%
fRFHSE 2009), Sk HEPAME LA B B
BRI 5 1~ DNA FE AR X 28 45 ISSR 514313817
TiI%E, Bt I W B s P VRN, 32 HH PR UK 2R i
B RG2S E R Wi A

= 1 WIS EERRIER RS

B FRE PCR 4714

PCR ¥ 3 e Wik 22 (20uL): & Premix
Taq 10uL, 4umol/L 51%, 20ng <Rk DNA, il
KW AEIKE 20uL. F 8 I Lh i [ B
WM 0.2mL B0, JEA1, N PCR
iR, 34T PCR ¥4 . NFEF: 94°C FHiAR
4 3min, 94°CA&M: 30s, 55°C & 4 45s, 72°C
ZEAH 2min, 3£ 35 ANMEER, 72°C LEAH Smin, 4°C

Table 1 Source and strain number of Stropharia rugosoannulata test strains

WSS SRR

WSS SRR

Strain Origin Strain Origin
sr-01 WL SO Sr-11 e AR AR 7 e B R T Bl
Wouyi cultivation farm, Zhejiang Institute of Edible Fungi, Fujian Academy of
Agricultural Sciences
Sr-02 BT ARMA 2 B Sr-12 e 8 AROL R B R T TTBi
Beijing Academy of Agriculture and Institute of Edible Fungi, Fujian Academy of
Forestry Sciences Agricultural Sciences
Sr-03 LV R Sr-13 TG e 2 R
Xinyu cultivation farm, Jiangxi Gao’an cultivation farm, Jiangxi
Sr-04 TLVEAE ARV AR B AR Y S G A 0 wF 5 P Sr-14 g AR e B R T SR
Institute of Agricultural Applied Microbiology, Institute of Edible Fungi, Shanghai Academy of
Jiangxi Academy of Agricultural Sciences Agricultural Sciences
(IAAM, JAAS)
Sr-05 TLPE 7K F R 7 Sr-15 L 2R A8 AL R 2 e AR L B3 55 PR e F 7 e
Yongfeng cultivation farm, Jiangxi Institute of Agriculture Resources and Environment,
Shandong Academy of Agriculture Sciences
Sr-06 Ha g ol FHARAT B 3% Sr-16 AR AR R 27 e AR MY B R 5 SRS I ST i
Gutian Lindeng Fungi Farm, Fujian Institute of Agriculture Resources and Environment,
Shandong Academy of Agriculture Sciences
sr-07 L0495 %R Sr-17 TLVEAE ARV AR B AR b S G A 0 F 5 P
Wan’an cultivation farm, Jiangxi IAAM, JAAS
Sr-08 TL7H i B U ) Sr-18 TLVEAE ARV AR B AR b S G A 0 F 5 P
Heshi Town cultivation farm, Jinxi County, Jiangxi IAAM, JAAS
Sr-09 TL7H i B T ORI Sr-19 TLVEAE ARV AR B AR b S G A 0 0F 5 P
Heshi Town cultivation farm, Jinxi County, Jiangxi IAAM, JAAS
Sr-10 e AR R 7 e & R RIT T i Sr-20 TLVEA ARV AR B AR b S A 0 F 9 P
Institute of Edible Fungi, Fujian Academy IAAM, JAAS

of Agricultural Sciences
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% 2ISSR 5|#15%
Table 2 List of the ISSR primers

ElE/EA S SIMIFF 5 EIRVE S ekl

Primer name Primer sequence (5'-3') Primer name Primer sequence (5'-3')

P1 TGCACACACACACAC P15 GTGTGTGTGTGTGTGTTA

P2 GTGACACACACACAC P16 TGTGTGTGTGTGTGTGGA
P3 GTGACGACTCTCTCTCTCT P17 ACACACACACACACAC

P4 GGATGCACACACACACAC P18 ACACACACACACACACC

P5 CGTGTGTGTGTGTGT P19 ACACACACACACACACCT
P6 AGTGTGTGTGTGTGT P20 ACACACACACACACACCTG
P7 CCAGTGGTGGTGGTG P21 AGCAGCAGCAGCAGCAGCG
P8 GGAGTGGTGGTGGTG P22 AAGAAGAAGAAGAAGAAGC
P9 AGAGAGAGAGAGAGAGG P23 GAGAGAGAGAGAGAGACT
P10 GAGAGAGAGAGAGAGAC P24 CACGAGAGAGAGAGAGA
P11 GAGAGAGAGAGAGAGAAC P25 GAGAGAGAGAGAGAGACC
P12 AGAGAGAGAGAGAGAGGC P26 CACCACACACACACACA
P13 TCTCTCTCTCTCTCTCCG P27 GTATGTATGTATGTATGG

P14 ACACACACACACACACCG P28 GTATGTATGTATGTATGC

{#4%. PCR F=WITE 1.5%3% I K Bk Jie B ok A
Mo k3% ISSR Bl s R, Wyk&w
i 0/1 AT 2 HE ) BOH i He, 2% IR b EL T
PR I 2P IEON 1, TSR RIIE N 0, SR
NTsys-pc2.10e H - 2: 1] UPGMA FR G AL
1.3 HIXEREKHKIE pH ESEE

f#H 1mol/L FRERFN 1mol/L S A ALK
K 1] PDA £57%3E pH 43731 %) 4.0, 5.04
6.0~ 7.0. 8.0. 9.0 A1 10.0, ¥R E M E
% 9mm FTFLERFTILIE MBI pH {HT
PDA #5773 I, Befi 5 & T 25 CH 74 2
M EE 7%, 28 3 RIF e R R — IR W B A7,
ML EIL T 2 A KAF 0, BANEEE 3 A
HH,
1.4 HiEKRHEEEKEE

PDA 35 B MAS AR AR 5 20 ) B
F 5. 10. 15. 20. 25. 30 1 35°C[KIE I
FFGAT B R R, 5 3 RIFuhEERINE—
REIE B, MES5I0RE 2K,
MW 3 ANER

1.5 HiIXEHRSREKEE IR

B E RS RIC TR A5, AT S KEAN
60% /A7, KH 12ecmx24cm BRI BT 2B R
R, FHRSETRE N 150g, &R E R (121°C.
0.1MPa) ‘K& 2.5h, HIRAHIGHEF, A5
BT 25CIEER RSN BRI, R
BHIZ J&, B 1 AN RIS e — IR 418
BraeRl AR KRR, A 3 AN ER.
1.6 PR ETEE ML TR

ARG ORB AT 3:2:1 (18 ks
Fic 77 34T 20 FRAFPAEK 25 265 B Ak H 100, AR
BRI TN 7.5kg/m?, AR5 7 VE LB oM
(2020) il 7 B4R ER 75 K HH AR AR R
P o g0 Hh SR VL PE 4 AR 2= B e 9 &
RN PR 579 S AN s W S AN
[X 2.52m?, Z&K 4.2m, ZE%% 0.6m, WiZE[A]
PE 0.4m, FRIERIEL 3 K.
1.7 FEMR RN E

15 EYCA PR BR 5 7 SR B R AR Tl S A
BEEERFENLG TR SR, P E NN
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B0 /I8 DX TG S 208 9 1 7 2 R P M 8 B
TR HEEE, FiRER (H7F
PR, BOPIMED WK AR EAR (+
RN, BOPEIED SRR R RGEAT
&, Fs SR T AT IR, R
FERFI T AW 1 B S WA B B
E T R L], St B B Rk T
RRIEWSLEY/E S &

2 ERE597
2.11SSR 7 FHRie 5 4f

M 28 /N B T ISSR 5147 ik
22 MEESIY, K20 BREGR AR Y 1E H
132 N4k, Hidr p2s Al P11 5| Wi £,
A 8 Mkl Ps Sy M ED, R 44 %
o Bt 2 AN 45 FOR B, P gt 110
Mm%, ZEMELFRET 83.33%. ¥
14 HY ) DNA 7 B 2% [ K ZINE 250-2 000bp
Z 08, B 14514 P14 % 20 MR B AR K)
PrahaE g,

FRYE AR ER 35 15 ISSR FEEIK, 20 FRAA
BR 75 4 b AR A AR UM KSEAE 0.68-0.86 2
6], FEEALARIEKT 9 0.72 I AR AR AT
38 6 ANREE (B 2), KRBT A 4 N
(Sr-01. Sr-02. Sr-03. Sr-13), ZREEII A f5 3

bp M 1 2 3 4 5 6 7 8

2000

1000
750

500

200

& 1 514 P14 &Y PCR ¥/ 1 EIE

ANEBE (Sr-07. Sr-19. Sr-20), REEIIALHE
1 NEPE (Sr-12), EEIVAHE 7 DRk
(Sr-04. Sr-05. Sr-06. Sr-14. Sr-16. Sr-17.
Sr-18), BEEVALHE 1 NEFE (Sr-15), Kt
VIE45 4 AN # Fk (Sr-08. Sr-09. Sr-10. Sr-11);
20 FRAEIBR 55 15 TR PR Sr-12 A1 Sr-15 5 HiAth
KL I AL 22 530K Sr-08 1 Sr-09 8% AH
K5 =i 086
2.2 W KEFER 24 K RIS pH ESEE
¥ 20 PR SE IR ER 55 45 R AR TE pH {EN
4.0-10.0 Z []ff) PDA B53p%E E 895 5 K BT
HHRAE pH 4.0-10.0 Z (A1 A] A K, %I
PRIEANIE] pH B R A=Kl FE (F3&E B 1, 7T LAy
RaAH (K3, BARKRIUNERYER KA
18 /N, HIH & pH [EFHAMIE, HiE pH E
4 5.0 TR 14 ¥k, RINAE pH 5.0 I A4
Kl R, pH 1H 6.0-10.0 A= 38 B % T
BEA%, ARBEMN Sr-17; H& pH N 6.0 [
Wk 4 > (Sr-07. Sr-08. Sr-11. Sr-18);
AN P Sr-01 Al Sr-14 B AR EE pH t4 5.0,
HEER T 5.0 (1) pH E T, AR K32 B 5K
i, KIEXT pH M= ERUR. 2 DRk
(Sr-03 A Sr-05) A K fE pH /& 8.0, K
TR BN T B R A e o 4 AN SR TRR o B R A
% pH E T AR WK 3, X pH {HE M

9 10 11 12 13 14 15 16 17 18 19 20 M

Fig. 1 PCR amplification map of primer P14. M: DNA markers; 1-20: Stropharia rugosoannulata test strains

Sr-01-Sr-20.
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220 FRERIFERE LS EHRE T ISSR 53 FHric TR R K [E

Fig. 2 Cluster diagram of 20 Stropharia rugosoannulata strains based on ISSR. 1-20: Stropharia rugosoannulata

test strains Sr-01-Sr-20.

Isr-09

—— Sr-10

Sr-11

% 3 IR IAIRELEAE PDA 1A E EXT pH ERE N M S E KRR RE

Table 3 Groups and representative strains of Stropharia rugosoannulata adaptable to different pH value on

II
[ 111

V1

PDA medium
pH A& S 1 [k A
pH adaptability Strains Representative strain
Mif 21, pH 5.0 Hid Sr-17, Sr-04, Sr-19, Sr-10, Sr-13, Sr-02, Sr-12, Sr-17
Acid resistance, optimal pH 5.0 Sr-16, Sr-06, Sr-09, Sr-20, Sr-15, Sr-01, Sr-14
Mt e, pH 6.0 Hi& Sr-18, Sr-07, Sr-11, Sr-08 Sr-18
Acid resistance, optimal pH 6.0
fif B, X pH s Sr-01, Sr-14 Sr-01
Acid resistance, sensitive to pH
it Bs i, pH8.0 Htid Sr-05, Sr-03 Sr-05

Alkali resistance, optimal pH 8.0

P f o R T AR A Sr-17 AT sr-18, ZEARTA] pH R
AKEE T 2mm/d DL, 53E pHE T
AKHFETE 3mm/d PLE, R R B o
(ORI PR A Sr-18, T A e 538 P T AR A Sr-175
A KT B B R IF) /& Sr-01, #E pH 5.0 41F Nik
$1/(3.1420.04)mm/d, A=K IH 2 172 Sr-01
£ pH 10.0 251 F1£(0.1320.03)mm/d. 7 4t,
TE£5 pH 25 B B AR A K B2 1 B AR A Sr-15,
AT Imm/d. JiiiE H PR BRI

PEPUE R I B R Sr-17 AT Sr-18.
2.3 RE R BKETEE 224 KA

20 FRAEIAEREG 4 I 2R E 5-30C 2
ALK, mEAKREEE 25-30C. iR
£ SCH, WLRegEIBERK, AKEEY
7£ 0.30mm/d LL R . ¥ 20 DN FRTE 5-30°C ]
(A K AT R [R1 VA 2 #r s TR AR Sr-01.
Sr-08. Sr-11. Sr-14 Al Sr-15 {E 30°C i} 32 331
hil, HENHREEAL, AKEE SRR A

EFR 3087
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MR, He 15 NEERS MRS
Ik 4, [AERE (R 7F 0.949-0.989
), AR e HR R 5 B G e o 58 P 3 Tl
AR THES, RER{ETE 0.079-0.115 X 8],
WA 35°CH, WA Sr-04. Sr-07. Sr-10.

Sr-16 1 Sr-17 1X 5 MR AT LABE &, HE:9%
20d e E AWM, HARBKAHK, 20d 5
TiE .

By A&, HAKEERE, Hddk
TH P B R R AR A VRS2 Sr-07 Sr-17. Sr-18.,
Sr-16 Al Sr-03 (£ 5), 435#1°4(1.20+0.09).
(1.08+0.14). (1.02+0.01). (1.02+0.04)F1(1.02+
0.09) mm/d, HAREHKEKEEIIE 1mm/d
LR, Sr-04 4K L84 0.73mm/d.
2.5 FEIEKTES FEAEMIREEER

20 PRABEFA IR 55 1 TR PR HY 26 ke 7 A5 IR

WK 6, Sr-12 WMk B8 E & T HAR Rk,
HAY) 2 MR ik 98.09%, Sr-15 =& 1K,
N 3RANR 3.2%, Tk = o B e PRI
SPARR Sr-12.  H 4 I [A) 5 K () B KA Sr-06,
A I Sr-150 SRR B2 8] 52K (] Sr-06,
B IA Sr-15.

20 PREGINER 55 4 B AR 1 SR R 2 AR
WK 7, Sr-16 HME T SAERMERKR, HFk
. Wi EA. R AN
T SR AR I B T A R R, O
PRI 7= B IR R P Sr-166 Sr-08 Al Sr-12
T R T FE B 4T, Sr-11 1 Sr-15 Tk AR P % 22
L Athy T R 2 AT R IR o T R K A
Wert (K 4n), Hd sr-08 1 o At ik
W (B 4B), Sr-12 B A FE N4 @,
B O R e (B 40, WA

3.5
30
25F

26

HEAH

Growth rate of mycelia (mm/d)

15 ©

3

[# £

1.0

05

0.0

3 1EFFE pH AR IR E R E 22 KR E RS2
Fig. 3 Effects of medium pH on the growth rate of
Stropharia rugosoannulata mycelium.

2.4 BEFMPELERKEFELR
A ER 55 1 1 22 A5 AR TS 9 E X B R A%

® 4 EREKEESEEENEEEEFSH

Table 4 Linear regression analysis between strain growth rate and temperature

wk AR AT wk A FRE AT 8

Strains Regression coefficients Linear regression equation || Strains Regression coefficients Linear regression equation
Sr-13 0.981 y=0.115x-0.329 Sr-07 0.979 y=0.101x-0.161

Sr-17 0.984 y=0.114x-0.304 Sr-18  0.976 y=0.101x-0.155

Sr-02 0.960 y=0.113x-0.168 Sr-03 0.949 y=0.100x-0.066

Sr-12 0.969 y=0.111x-0.343 Sr-06  0.976 y=0.099x-0.198

Sr-19 0.953 y=0.108x-0.424 Sr-09 0.972 y=0.098x-0.079

Sr-16  0.978 y=0.105x-0.218 Sr-05 0.987 y=0.098x-0.210

Sr-10  0.953 y=0.103x-0.131 Sr-20  0.989 y=0.079x-0.164

Sr-04  0.975 y=0.102x-0.152
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5 AWINIRETE L2 RE R RE

Table 5 Feeding capacity of Stropharia rugosoannulata mycelium

[R73 (AR IS R/ PR 22 KT
Strains Mycelial growth rate (mm/d) Strains Mycelial growth rate (mm/d)
Sr-07 1.20+0.09a Sr-13 0.92+0.06cdef
Sr-17 1.08+0.14ab Sr-01 0.91+0.09cdef
Sr-18 1.02+0.01bc Sr-10 0.90+0.03defg
Sr-16 1.021+0.04bc Sr-06 0.90+0.06cdef
Sr-03 1.02+0.09bc Sr-09 0.85+0bcd
Sr-12 0.98+0.07bcd Sr-11 0.84x0.11cdef
Sr-08 0.98+0.08 bcd Sr-14 0.81+0.05efg
Sr-05 0.97+0.05bcde Sr-15 0.7610.12fg
Sr-02 0.96+0.07bcde Sr-19 0.77+0.12fg
Sr-20 0.96+0.08bcde Sr-04 0.731+0.12g

e Bl 3 OB P I E AR IR 2, NGRS FREROR P<0.05 I ZE R EE, T

Note: Values represent the mean of three replicates + SD; different lower case letters indicate a significant difference at P<0.05,

the same below.

BRRE PR Sr-19 R4 & (& 5C) 1 Sr-20 A4
IR (B 5B) Ak, HARIHRIH KB A (E
SA), T FL BRI #E B bk, 7 bk (] 5D
afi €0 T RE 1) R PR TR 25 0 B8 LE K BE A R
0 B R 1Y) B PR B T B (&1 6) . 20 BRI
PR A L) (BP 23655 19900 F 19 #RiA
FIPLR, 1 Fk Sr-09 NELF, HH Sr-12 ik
TR B AT, 3 1.36. Fik HY B o e
PR R B 0 2 22 R I B PR Sr-08. Sr-19 Al
Sr-20.
3 it

AR EENR A ARSI EET . ik
LT 20 AN ER 25 705 B MR AT T 2ot A%
ZREMES T FRATI T IX EE B AR I = AR
SRFPERR 2R . AWFFR A 1SSR FRid it
A7 TR PR (8] 1) 38 % 2 FEPERE 5T, [RIRE SR A
UPGMA K50 HT, AL R LA R O
% (2018) KH SRAP ARG E /N, RILH HE
R PEAE 22 57 o I — 7 T A2 A 156 B A

AT N Z R, ) —TJ7 1 =2 ISSR Frid
M2 NESE, 12 ISSR b4 RA S
giil, A EMgHRZE. RASREE N
RoE. BTt UAKRABESEEET
2y THRiCU SSR. SNP. InDel Z5hnic ¥ B
TR IRE

A ER T TE R MRTE pH [N 4.0-10.0 2
A A K (g 2002; 47 EIFEATE
H/R 2005), AHEFTA 18 MNEHRIRAE pH £
KA mERTE, 2 AN WIS, 5P
% (2013) [MWAHRHE LSS AR, AH TR
Fi PDA R332 (AT AR pH & MR 45 R
SR EL (20200 7E T ARSI 1) B IE pH E T
RIS, AIREFER R LIZES . 9AEREG
Tk B ARAE IR E 5-30°C Z [y ml 2B K (FER A&
&5 2001; XABE 2004), HELKIREAE
25-30°C (Zhou et al. 2010), H:rhiFikH 5 4
R (Sr-04. Sr-07. Sr-10. Sr-16 A1 Sr-17)
£ 35°CHi % 20d A5 Hy 4, &gl (1996)
B 0 1 B R B A B A () T A 1
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Table 6 Yield statistics of different strains

Wk R E P A HY N (A

SR I 1) MR

Strains  Yield per unit area (kg/m?)  Cultivation cycle from inoculation Harvest duration (d)  Biological efficiency (%)
to fruiting (d)
Sr-01 3.22+0.21i 127 74 42.89+2.74i
Sr-02 4.57+0.06fg 110 73 60.8910.74fg
Sr-03 4.52+0.09fg 96 76 60.27+1.14fg
Sr-04 6.75+0.16b 94 86 89.96+2.09b
Sr-05 5.73+0.22cd 108 82 76.44+2.94cd
Sr-06 5.78+0.08cd 77 113 77.11+£1.07cd
Sr-07 3.94+0.40h 112 80 52.49+5.29h
Sr-08 6.11+0.27c 86 114 81.42+3.57c¢
Sr-09 4.53+0.30fg 96 84 60.35+3.96fg
Sr-10 5.97+0.27cd 92 105 79.55+3.61c
Sr-11 1.49+0.42j 137 47 19.82+5.54j
Sr-12 7.360.34a 94 86 98.09+4.53a
Sr-13 5.80+0.24cd 84 111 77.38+3.2cd
Sr-14 5.93+0.2cd 132 54 79.11+2.67c
Sr-15 0.24+0.10k 142 5 3.2+1.27k
Sr-16 5.80+0.18cd 108 79 77.29+2.35cd
Sr-17 4.23+0.19gh 113 79 56.36+2.57gh
Sr-18 5.59+0.35d 94 83 71.16+10.26de
Sr-19 4.92+0.10ef 94 86 65.65+1.28ef
Sr-20 5.11+0.43e 94 86 68.09+5.74e

S PRER 55 4 R 22 E UK S 3 AR 5 2k
Jii Hp AR KA i A5 1S, Sr-03. Sr-07. Sr-16+ Sr-17
F1 Sr-18 WZRLGE J7 458 o G BR 5 4 H 75 iR 56
T, Ko T MR I AR 2 RO S5 AT S
(20000 [IHEEE 5 TAH Y, Hor WK
MR, Wik 90% LA . FEAREE F R B
FRIEANFRESHCTN 95% M T ik 2 284 LL A5 A
R (>0.8), Hikdm T i85 (2021) KA
FLEE A, U0 RS PR IE 5 7 R 4 A K 5 4
1) %5 B R M A K

AR 20 MBI E R, Sr-12 Al
Sr-15 HIAM AR IE L Z R EOR, Sr-12 77

3090 EHMFIR

B E T HAMENg, wmMERK, N
1.36, LHEVRGEREHECLT; 1 Sr-15 PP E K.
TR iR 22, MIRBIMEREK; Sr-04 Fl
Sr-12 AWM EE S 5N 89.96% 5
98.09%, 11 HAth TR 1T A 47 2 300 3 7 ks 43 A
T 60%—80%, H.t sr-04 7 TZEEEIVH, Sr-12
AT IRBEL, e 5 F— R B bR ) %
R ZERREOR s Sr-17 1 Sr-18 [RAER IV K,
X 2 ANFERESTANE pH E F3E NP R, (H
[E] A IV KRk Sr-05 Z1R BN pH 8.0 #ix
i&; Sr-19 1 Sr-20 [N 11 R3E, XMEH
B IR, JF B T AR, H
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E 4 IS F LA E
Fig. 4 Color of Stropharia rugosoannulata fruiting
bodies.

i
T S
E5 &RE, kEMGREEEREBTFE
Fig. 5 Grayish black, greyish white and pure white gills

of Stropharia rugosoannulata and their spore print.

Ele HRRHEMNEZHNENXR
Fig. 6 The relationship between gill color and pileus
color.
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Jo for AL 3 SME A EE R R 3L R 1 (Gong
etal. 2019),
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