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KB EFE £z g Em? sl

(1. _Biliifol BB HE R ERE MR TR A F0 B 201403)
Q. R R EmBlERE V96 A 210095)

B E: (801 58 XTREK LB RSP BARBAT RO, T GO R 5
Ba#H Ak, [FX] AFL BT LAKRIIRAFRARITAR, ZooE X TFREKRGE
A KRE, TR . AR 3E B B AR vAE F # A AR, AR ISSR (Inter-sample
sequence repeat) € # A A F RAHA MR EAE £ 7M., [ZR] a TRy, ALEKRES
FENAHA 19.5%F 89%MHAME T EA; FRERT B L4 Kk & o T TR T ZZ R AR K
H(R=0.102, P>0.05); 37%% BthiIZ AL EAdL; HEPR. BERLHESH & 53%. 11%,
A AR A K TR E S A A 5-13 mm A= 21-75 mm; R A& RAEHR, HINEH. RBILFAK
A b 23%. 19%. 5%. [46]) @itsd FREIRE RGOS, MFRF hA Kk, &
5. BEBARGAE, MK, lefdid ik, BITR LML RERG ST BB
F157, WMZ-FHERTE 334 g AMFREGL 4%, FEREHRE® 7.1%, itz
A, A ISSR S AW, HAKREA O F 7M.

Inbreeding and selection of new strain Shenxiu-1 of
Pleurotus pulmonarius
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Abstract: [Objective] Several main cultivated and commercial characteristics of the inbred progenies
were comprehensively analyzed to inbred desirable new strain of Pleurotus pulmonarius. [Methods] In
this study, we used a commercial strain 3108 of P. pulmonarius as inbreeding parent. The mycelia
growth rate, yield, fruit body appearance, anti-hybrid bacteria and stress resistance and cultivation cycle
were aggregately analyzed to select new cultivated strains. Inter-simple sequence repeat (ISSR) was
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used to identify genetic differences between new strain and parent strain. [Results] In the inbred
progenies, as for mycelia growth rate and fruit body yield, respectively 19.5% and 8.9% of progenies
were apparently better than their parent. However, there was no correlation between mycelia growth
rate and yield (R=0.102, P>0.05). The cultivation cycle of 37% progenies strains was shorter than their
parent. Pileus of 53% progenies strains were the same flat as their parent, and 11% generations strains
were thicker than the parent. Range ability of stipe diameter was 5—13 mm and that of stipe length was
21-75 mm. Yellows incidence, withered or dead fruits and malformation accounted for 23%, 19%, and
5%, respectively. [Conclusion] We selected one new strain of P. pulmonarius named as Shenxiu-1
through comprehensive analysis of progenies strains’ characteristics. Shenxiu-1 had fast growth rate,
high yield, thick pileus, thick and length stipe, strong anti-hybrid bacteria and stress resistance, and
were not easy to be cracked. The average yield per bag of Shenxiu-1 was 334 g in the first three
flushes, which increased 7.1% than the parent strain, and the biological efficiency was up to 74%.
Moreover, the new strain was stably cultivated. ISSR identification showed that Shenxiu-1 had its own
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specificity.

Keywords: Inbreeding, Cultivation characteristics, Mycelia growth rate, Yield, ISSR

7524 [Pleurotus pulmonarius (Fr.) Quél])E:
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velutipes) # i ) A sC I ACAE Y 2= R R, R I ATAR 4
BRI EPRAFERE B A AR S T bk
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1.2 #IEHE

B Ff R FH 5 45 246 %5 B 3508 (Potato  dextrose
agar, PDA)EF3E(BD A rl, FEEUH B ECE S,
1x10° Pa K 30 min; J5Rl . Felimh Rk ikt
FERHEC 5 (T ) : 30%T K0, 25%A)E . 13%%k
B 13%AKME . T%IRFFFE . T% M. 3% E KK .
1%A K 1%555, MK ZE&KE 67%.

KH 17 emx35 cmx0.005 cm FI 3R 26 5R 4
Bkl BRI 1.1-1.2 kg, TR 0.45 kg &2,
BlEs 18-20 cm, 1.5x10° Pa K 2 h, #3577 %H
WA T, R FH A 8] B
IR A Ay ™
1.3 BXFREFGE

A A FARIEACR F 2960 A 28 i e, R
BB I I <3108 TSR T, PR
A4S, ZalpalE 2otk . B e S, M
T 3108711 A 28 FAUHEA.

14 BXFREARZEKRENE
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PR AR SEAS T, N 2 AEBE SRR IF 4R W & BT
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By HE e R, 3 A EREM
1.5 BXFREAFERESMERNE

1.2 Ik, dF B8 PRBRA R A
PR IEAT #5000k s o5 R IF 2 A2
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SCURRRT R, P, AR, wEiN
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REEE, PLde . POBPERIS %8 KGN )y
2, BANERE 30 ANEK . i2 A 1BM SPSS B4t
AR TR A,
1.6 HFEM<ERFE 1 SHIERE
AR, ra, AL, Biak. PsitEL
FARES SRR 2R & LA, K5 B 28 TR IA
e A SRR 75 150 S A AR
A, WSS R SR e B, RO
(AR B DAk
1.7 ISSR HF4EZE
2 B R TR R L S S E RO AT Il
HE—ISSR 72 ), P 1) 12 4~ ISSR 5 [ #7 %3108
38T AR A e 7 S 1 5 T R A S A 1A T AR S
YOE, SIEREIE 1.

2 ZR545h
2.1 HEZEKEREM~SLLR

“3108” R bR 21t A 28 FACHE IRl , 3t
53] 318 ¥R H AL, 4N pg-sl-pg-s318. 4
1L B 22 R R AR R K B, AR
T LA KGN, TR LM TR 5 15 Y I 55
BAER, XTRIAM 292 NERE BCEAR TR 2
A A R T A S A Bl s, R A 1A
TLIE 1A 2.

WE 1 IR, FEAR“3108” A 224 Kk N
5.08+0.3 mm/d, HZ BRI HUE N

%= 1 PCR RRHFiER ISSR 547

519 F4

Table 1 ISSR primers used in this study

519 F4

Primers Sequences (5'—3") (RIS Primers Sequences (5'—3") 1=
P, TGC(AC)s 46 Pu (GA)sAC 54
P, GTG(AC)s 46 P, (AG)sGC 56
P, GGATGCA(AC)s 58 P33 (GA)CT 54
P; CCA(GTG)4 50 P24 CAC(GA), 52
Pg GGA(GTG)4 50 Pss (GA)sCC 56
Pio (GA)sC 52 | 2% CAC(CA), 52
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Figure1 Frequency distributions of mycelia growth rate
of 3108'sinbred progenies

e P: EAR“31087 T 224 K.

Note: P: Mycelia growth rate of parental strain 3108.

445 mm/d, W 2 £ K # E 2 LR E A
1.23-7.31 mm/d, ZBFRECH 23%; FAEHAAK
HERN MR IES R, A 57 HRERKEEA
B, HREARE 19.5%, B 22 KEE N
731 mm/d, HAERKPRERAE.

TFACHE R T ST =380 7™ 5 1) 43 A 1 Ol B s
(K1 2): EACEI A58 310.0424.3 g, HALT
FBERR 1R 225 g, AFLIEREE R 56-375 g,
TR RECN 30%; FACHHA b i 2 IEA S
i, PR HCEARRM TR 26 t, (SRR
i 8.9%, femn -k 375 g, HA R R
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Figure 2 Frequency distributions of fruit body yield of
3108'sinbred progenies

T P: SEAR“3108”HFH 7 AL

Note: P: Average fruit body yield of parental strain 3108.

http://journals.im.ac.cn/wswxtbcn

W B S8 TR IR 5 25 A B R A K R 7 o
PR A E ST, B 3 AT FACHE
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Figure 3 Correlation analysis between mycelia growth
rate and fruit body yields of 3108'sinbred progenies
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x2 EKEERFERANFHERFREK

Table 2 Myecelia growth rate and fruit body yields of selected inbred progenies

[EstS W22 K FrH HE LR
Strain Mycelia growth rate (mm/d) Fruit body yield (g) Biological efficiency (%)
3108 5.08+0.3 310+24.3 68.9
pg-sl 5.3+£0.2%* 330+21.2%* 73.3
pg-s4 5.77+0.1* 320+30.2 71.1
pg-s6 6.00£0.4** 3404+26.3* 75.6
pg-s10 5.15+0.2 314+15.7 69.8
pg-sll 6.23+0.3* 315+35.3%* 70.1
pg-sl5 5.15+0.1 321+27.8 71.3
pg-s25 6.08+0.7** 319+20.3 70.9
pg-s32 6.15+0.5%* 343+28.9* 76.2
pg-s52 5.31+0.3* 313+23.4 69.6
pg-s57 5.23+0.1 321+26.7 71.3
pg-s69 5.62+0.3* 351+31.6%* 78.0
pg-s80 5.23+0.2 356+30.4** 79.1
pg-s98 5.38+0.6* 316+19.8 70.2
pg-s125 5.31+0.4* 317+25.5 70.4
pg-s219 6.08+0.2%* 331+23.4%* 73.5
pg-s221 5.92+0.1* 360+31.6%* 80.0

T B 30 MRIERNGTTEE R, *: P<0.05 2T BB, **: P<0.01 925 BEE.

Note: Statistical data calculated from 30 cultivation bags. *: Significant difference at 0.05 level; **: Extremely significant difference at

0.01 level.

9.00+0.10 mm, KKK 49.0040.50 mm, Ifi {28
FAEN AR BRI B 53528 5-13 mm,
21-75 mm; FEATLAREEE S, AR 5L
BRSO hm . o K3 R, R K
o A | bR/ . AR . B, ARRIT IR IR
W, B R ARIIE B SR E B D TeiA R
TSR N I R B T SRR, SEAE
iR, AR 31% MR BR S EAA Y, Ha
NPRRIFEEE IR, I Has 25 1SR % B
TRTCAR SN,

AR, FEREIN 16 AT BRI AR B R
i MEIREH M (3 3): pg-s10.pg-s15 . pg-s25 . pg-s52.
pg-s69 .pg-s80 Fl pg-s125 i 1 V- FEJE 22 , i ARG,
AN R AE 5 pg-s4 | pg-s57 il pg-s98 #ii Flhy-, {H
A2, RIS PEZS s pe-sl. pg-s6, pg-sll. pg-s32.

pg-s219 Fil pg-s221 #h3 T-J& . WKL, MR i
MR R, JEHAE pg-s1. pg-s6 Fl pg-s32 HA 4 5
B RGRE . TG T R SR
FIT AR SR, ATV SRR A i £ R TR R
2.3 . M RIREERAELE

FEF PAREHRIR S, Xt A S AR A T TR
RPN BT 2% T A0 ARG L K 6 1 T 094G
SEATH R BT A B R e o, i A TR
o, RAEVEARE . IINE LA I . WP R
Al 23%. 19%., 5%, B A8 REFAREHALE
R T B 2208 B 2 B R F kA, B4R
PRAERN R Ak B PR BT 0 4% B S po i 1 Jy T H B iR
AR Yert o B Tk Bk IS . FAREEIAR R
AR R N 55-90 d, A 37% kiR
W EL A
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Table 3 Main cultivation and appearance characters of selected inbred progenies

% Pileus Al Stipe FSEMR Fruit body
i z,; e FIREE JE R it " KB T JA A
Color Flat rate Thickness Fragility Diameter Length Density Development rate
3108 TR A = i S il A G =
pg-sl IR, = & NGy i il IS th [
pg-s4 WK, = i Gt il &) 1% i
pg-s6 YRHEN [ = NS H K th [
pg-s10 BN i ¥ Gy g2 b (= [
pg-sil Y REN =1 H Syt il §N H i
pg-sls TRAE {[iS i ot 4 5l (IS =1
pg-s25 TR ik T i gl & [ HR
pg-s32 TRAE = JE N1 # IS H =1
pg-s52 YRSREN ik i Gyt H h 1% [
pg-s57 VIR (=] i g 24 7] = =]
pg-s69 TRAE {[iS i AL il 5 =1 =1
pg-s80 IEREN {[iS & s il i ik =1
pg-s98 IR [ T Gy il & ik ik
pg-s125 YRHEN ik i Gt il &) [ =
pg-s219 YRHEN [ = NS H K [ i
pg-s221 WA =1 ¥ Gy il K i [

0 B 30 MR EE R
Note: Statistical data calculated from 30 cultivation bags.

LR FER pg-sl. pg-s6 Fl pg-s32 H¥EA
“31087Ht% . HULRESIBIE AT F, pg-sl. pg-s6 F
pe-s32 EAR S EAMLL, pg-s6 Al pg-s32 [HFEBAL
kA A, T ELTE kil B b s B K Fn 2
4. IR (R 4). X 3 D ERTEA K
PR, RS KRR T EERL TR A, ah i

=4

AN, K, (IO REAAS RIS P 2 A
151k, AL pg-s1 Wtk SEAM Y, pg-s6 1 pg-s32
I PR B

TEARIE IR L, pg-s1 BtRAR S A
68 d, HLIEAS | pg-s6 Al pg-s32 M 1 7051 4
7. 7R 11d(El 4). pg-sl. pg-s6 Fll pg-s32 (R4

FARBRXMERERR MR

Table 4 Disease and stress resistance of parental strain and superior inbred strains

RN LA LN PR A ATt

RIR

Bk BRI R AR EZ N3

Strain Stipe diameter Stipe length Stipe Yellow water Yellows incidence Withered or dead
(mm) (mm) consistence exudation (%) fruits

3108 9.00+0.10 49.00+0.50 i J <1 T

pg-sl 11.00+0.13* 56.00+0.49** g J <1 7

pg-s6 11.00+0.11* 55.00+0.39* i WA 9 AT

pg-s32 10.00+0.17 53.00+0.26* L7 W& 8 W&

e BN 30 MAREAS ST AR

Note: Statistical data calculated from 30 cultivation bags.
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m Cultivation period
00 - & Spawn running full bags time
The time from primordium forming to harvest
g0 | O Turning tide time

~ 60}
=
40+
201
1 1 1
3108 pg-sl pg-s6 pg-s32
Strains

B4 MAEXERERHHIEEDH
Figure 4 Cultivation period of parental strain and
superior inbred progenies

o PR R TR AS I B S AR A, A pg-s6 Al
pg-s32 FIARTE IR EL & B I AT LR i st (]
AR, R BURLRIFE B RO R AR, A pg-s]
PRIARTE A PR B R TS R SO0 55 AR o i Bt )
KRR R AR B AR TR AE, SRR
18I0, Bt ddntt, ik, Ak R mwik
ARFEA BRI I — &%
24 “HBFE 1 SEKREERE

ZEA LA TR MR AE A K L s 4 3R F

AR, peg-sl WHRTEAERKBUE | i . RIS
YRR R T LA, LA R HIHE . bt
Wt R TS, I HHGRES A | b, Ay
ZORCHFS 157 B AR % N IRk R AR S
FAC3108 AT T i e, HARRI(E 5). i
L FEIE TR R G 5), FEH KRS
BT )RR A AR T R A
BT
25 ISSR B TEE

ISSR " Z B F Rk P EgXR | #
& ZREMESERE R AR D, R FZ 5 TR X & 18
PR B GEAHEATYERE , RGBT 8 bk 5 SR AR ] ) 22 5%
PE. ISSR SELER /R, 12 513yt 69
NG, WS 4-10 Nk, KR/ A
#£ 2002 000 bp, AT MK 5GPy,
Pio. Pii. Po), ZEMHHGIR 7% (B 6), Xk
WHSEAPETE, “H 5 1 Sk, RHHFH
1 S BEAAAE SR A AT, [RINAATE SR A
ANl e S 45y, i B A 3C 2 FRAE 338 01k
ARG RN AR T AE WAl 2 e, “H 55 1 5 bk
SRARA LR, BARSFE.

El5 FEAFMMEKRES 1 S HRLER
Figure 5 Fruit body appearance of parental strain 3018 and Shenxiu-1
T A JREARC31087; B: HIF5 155 C: JREAR“31087(a)MIHIFE 1 5 (b).
Note: A: 3108; B: Shenxiu-1; C: Parental strain 3108 (a) and Shenxiu-1 (b).
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£ 5 “3108”F1“HFE 1 S EIRFIS MR L E

Table S Cultivation characters comparison between parental strain 3108 and Shenxiu-1

Li5 LS

PR R Fr

WEAE LIS NG

Strain Yield (g) Sinfvlzigiit( z(l;))ody Stip(’fni:)lgth Stipe( lfrllilitlr)neter thill;u; :’?i?rln) Pileus r(1$ ntl};ickness
3108 312.0+£26.8 4.80+0.67 49.00+0.50 9.00+0.10 9.00+0.11 0.90+0.02
Shenxiu-1  334.0£19.9* 5.00+0.51* 57.00+0.44** 10.00+0.14** 11.00+0.13** 1.10+0.02%*

T i 1000 MAIHASBEHLIIAE 100 EIZETTHEAAR.
Note: Statistical data calculated from 100 cultivation bags randomly selected from 1 000.
bp M 1 2 3 4 5 6 7 8 9 1 11 12

6 12 4~ ISSR SI¥IXFEAFERE 1 S EHRAIY BEIE
Figure 6 Amplification profile of parental strain 3108 and Shenxiu-1 by 12 ISSR primers

7. M: Marker D2000; 1-12: ISSR 514, XIhNi5|#¥4S >~ P1. P2, P4, P7. P8, P10, P11, P12, P23, P24, P25, P26; &4

Bl —ANUKIE R IEAC3108, 5 ANKE B FE 1 5.

Note: M: Marker D2000; 1—12: ISSR primers, the corresponding primers numbers were P1, P2, P4, P7, P§, P10, P11, P12, P23, P24, P25
and P26 ; First lane of each primer was parental strain 3108, and the second was Shenxiu-1.

3 ik

F AL T — Al R Al 5, SRR Ay
FE SR ARA IR LAY 0T E R, B
B2 A7 F BE ARIEIN A Rk A 205 FEAE S8R HE
B, G AT e A S INREGE SEAR R K
PR ARRREEAE 2 s, TRAE PR A SC R
HRBLALTERY IR, D RAERE S JEks Hedt— 2T
Fhln R [, ZSSE R EEAR R AT
IS F AR bk P

ASCHIFETS 2 13108 bk A 22 TAUER AT
LRI L i TSRS AR R A
S TR, O A SRR AL R
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ik, Pk, BIERBSEER L, MW T RT
AR AR IER, H A MR Z 8] 7L AT
AFTEAR KR . A RTINS, AR RPTE
AR | L s DL SR R AR B
PRI S bR R A R, AR S e S T 3%
—H4.

“3108” F & TAUHFMA H BE A 22 R A A 22 5
IBIG H SR AT RE T 2R AN A S R = A
A IR TR, AN ) R R 2 LA B RS SR SR B 30
S5 AR VL RE D58, W DAERE 1 28 TACR R B AR
K, oie . whia)E . Ao, FEAHLIK SRR
AN . A SR ) a] e A N kA Al
B, 25N ) 0l R B0 A ) o Bk ok
P20 TR R A AR A IR R — A
KA E R, ARk T A2 2] A S e s
U TN ERAGE IR EE S S INITAE SN e v N[
PRETRSENE , 4 A SRR AR R SR AE A B st
Yy ORI S RS R IE R AR T 5 BOR BURHIE 22
5, I, 52— PR R R 26 R
FEEEARLI S

DL, )™ | AR NPT R R S5 — B E A
AR T3 B ARl i 3108 bR H 58 T
PR TR IVRRE , B 2P EE N 5B 0 F S Rl
R, RS TURMRIBEARL, DIRZER R,
PR )5 AL | R R L R Ak
TR LI SR S PBR R 7 ol F AR, DA P 752 1 A
L R FIERIFEE 1R 55 1) 75 B2 i BT i ik, g 1 B2
oA H MR HESEERR S , XS E R RA L, H
8 574 LA BB it 2R B T 2 AT SEBR AR 7R VR 5
N E BT 2wl R R, R HA R
AN E RIS Rl B4 5 A
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