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Screening and evaluation of Pleurotus ostreatus cultivars cultivated on

corn straw substrate in Liaoning province

LIU Guoli, XIAO Jun, CHEN Xun, MA Xiaoying, GONG Na

(Institute of Edible Fungi, Liaoning Academy of Agricultural Sciences, Shenyang 110161, Liaoning, China)

Abstract: In order to screen the best strains of Pleurotus ostreatus suitable for cultivation with corn straw as the main
substrate in Liaoning region, 19 P. ostreatus strains were used as test materials in this study, the growth rate of mycelia in
PDA, the time of filling the bag, the contamination rate in cultivation bag, the biological efficiency and the agronomic
characteristics of 19 strains were compared. The results showed that the growth of mycelia of stock culture and cultivation
bag were not completely corresponding to the biological efficiency of fruiting body. In production, mycelium growth,
fruiting body traits, biological efficiency and other index should be comprehensively considered for the selection of
strains. The comprehensive characteristics of strain C14 were best, although the mycelium growth in PDA and corn stalk
matrix were moderate, but its biological efficiency was high, its fruiting body was dark and compact, with short stalk,
large and tough type, thick and medium size cap and thick edge. It can be used for the production of excellent strains. The
fruiting body character of strain C10 and C2 were general, but their parent species and straw cultivation substrate had
excellent characters on fast growth, biological efficiency and strong straw utilization ability, which could be used as an
alternative parent material for breeding.
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Table 1 Pleurotus ostreatus strains

EDRs [ e % WA TR
No. Strain No. Strain
Cl 2008-A Cl1 HAR
Tissue isolate
C2 9408 Cl12 Ui 2 5
Kangbing 2
C3 A C13 7= 8105
Heiyoukang Gaochan 8105
c4 JEAE Cl4 FHL 650
Yuansheng 2 Tekang 650
Cs FEHBLE C15 HEk 615
Chungiukangwang Zaoqiu 615
C6 Bk 158 C16 HHi 50
Zaoqiu 158 Xiakang 50
C7 P E C17 k25
Heipingwang Huimei 2
C8 HIKS 5 Ci8 F4k 2010
Chunqiu 5 Fengyou 2010
C9 3500 C19 HAV
Tissue isolate
C10 3302
1.2 FH#*E

121 #A#44E RHINE PDA ¥R Kk, 5 A -
R 200 g, H A BE 20 g, MgSO, 1.5 g, KH,PO,
1.5 g, AN 3 g, B gk 18 g, 225 F7K 1000 mL,
pH AR . SEZE LKL YA, K& 30 min 72

AR A K, R G 2 A6 98, 4 78 98 W
% 1000 mL, I J5 B 0N & 20 g MgSO,
1.5 g.KH.PO, 1.5 g B2 R 3 g, Bfl6 18 g, 78 70 ¥4
R JG e oy 25 3] 18 mmx 180 mm [ ik &
B 210 mL, IR ZEJS 121 °C KB 30 mine L
BlEG EEEMRE R, 25 CRRBHE L KHE
&R
122 BAPHIE SRR R TR AT EM A
BE 7 N 2R 98%  F1 8 2%. W0 dulk L&A
N KE 1 h BRI A, WK 5
B INATE 78 0 IR A S 38 N 500 mL (1) 6 Sk
b, b s )5, 78 121 °C R K 1 he 7E3EME
NGB S RN BERE, SR G TN 25 °CHE FR 48
KRB 20 d, B 22 KRS R
123 H3EAHME 2020 4 1 H 17 HEERFE K.
B FRRIAC 7 N « FORFEFT AT KIS 78% %k 20%
FE 1% A K 1%, T KE 65%. FREURAEL, K
PEA) RS K E AN 65%. A 17 cmx
35 ecmx0.05 cm R 1R 48, FEAR 4G K} 900 g, i K B
10 he FrAR IR EIRE, TW &M NN R R M,
RS R 40 4%, B TE LR ,2 H 26 H
# 28 t o KM, A [5) B8k 1) B WL X 2L HE 710, 42
T3 AT M B
1.3 mMBNE
131 #MHBLKY ELEFZMHET, HER
0.5 cm MFT FLAR X O &35 0 0 1) B8 Fl - AR 34T 4T
LR EHR UM B2 G IN'E PDA KR HZ
9 cm “FHREI g, BT 25 °CIE I 1% 77 46 v B 8
Fto BFHMELH 22 E KNG, 797 6 d J5 LA 7K
ik BENREEER, WS EERE L ERKE.
HARE 3 RELR.

W22 K/ (em - dD=HT% LR/ EH LA KR
#, e))
132 #HEMBA2Z2EDFHR ERGFRET
T e UL 5200 5% %A TR PR I B 22 K3 LB
SSIF], GEit s YR

5 P 3/ %=15 G T AR S B 204100, (2)
133 FEAKAMFRRAZE YTEAKE
)\ A HEAT SRSC, LI & SR AR ) S PR I
FEE . AN ARBENLE BT SR 5 A, AT AR
PRI 52 , CLFE 5 B bR T SR B A KB )
eV B AR, Gt 8= & IR AR SRR .

e ) 25 R Y= T SEAR B TR &/ RE IR R TR
Fx100, 3)
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Table 2 Comparison of growth of different Pleurotus ostreatus strains on PDA medium

G [RZA N W 2B VI AR WVR ELAT

No. Mycelia colour Myecelia density Uniformity Growth rate/(cm-d") Diameter of colony/cm

Cl A e B 0.57 cde 6.15 cde
Pure white Less uniform mycelium

Cc2 WEHHE - ¥5) 0.78 a 7.25b
Pure white Uniform mycelium

C3 H - B4 0.64 bed 5.83 cdef
White Less uniform mycelium

C4 s ++ 5] 0.49 ¢ 478 g
Pure white Less uniform mycelium

Cs eS| o+ L] 0.53 de 5.30 fg
Pure white Less uniform mycelium

C6 A - %% 0.74 ab 6.90 b
Pure white Uniform mycelium

C7 A ++ B 0.59 cd 5.75 cdef
Pure white Less uniform mycelium

C8 S| +H+ B4 0.59 cd 6.50 cde
Pure white Less uniform mycelium

C9 = +H+ %% 0.62 cd 5.55 def
White Uniform mycelium

C10 bEqE| - %2 0.8la 8.25a
Pure white Uniform mycelium

C11 H ++ B 0.64 bed 6.25¢
White Less uniform mycelium

C12 S| ++ LS| 0.67 be 5.80 cdef
White Less uniform mycelium

C13 H + B4 0.59 cd 5.47 ef
White Less uniform mycelium

Cl4 =] +++ 5] 0.60 cd 5.67 cdef
White Less uniform mycelium

C15 bEqE| HHH B 0.64 be 5.77 cdef
Pure white Less uniform mycelium

C16 H ++ K] 0.34 f 3.62h
White Unevenness mycelium

C17 A ++ 5] 0.40 f 4.08 h
White Less uniform mycelium

C18 CAE| R %5 0.65 be 6.20 cd
Pure white Uniform mycelium

C19 H +H %] 0.62 cd 5.62 cdef
White Uniform mycelium

PR TR +++ 3R R ++++ R 2 . REVINE SRR AR ZE 0.05 K LS BE . TR,

Note: ++means mycelium density is sparse; +++means mycelium density is medium; ++++means mycelium density is thick. Different small letters

indicate significant difference among treatments at 0.05 level. The same below.
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#. C10 T MR A PRI B 22 AR KR A i oK 1)
BB, 2094 0.81 cm - d! F1 8.25 em, H 1 7%
HARERTHAMEER. LR C2 5Hk, B
AR RN 7% ELAR 2 0008 0.78 em- d! A 7.25 eme
C16 5 Rtk W 2 £ Kl R 1, W% BN 25
A LB 5 A KR R B VK B
A DLE B 22 AR KO e B PRI C10.C2.C6 5 B
Folr, L TR 22 By 5, T 243 I3 4] . B RR T 224
TR A 22 %5 FEAE BERR R R B S8 — 3
Lhin C5 5 2% A, HAEKERKE, N
0.53 cm-d";C11 SRMRAKIR IR, N 0.62 cm-d
{2 TR 22 i 7
22 FRBEMNEEMREERBEFERLEK
1B

1% 3 W], %A BRI bR B 22 75 AR B L T 3
FHH: W A8 ) O 30~38 do C10.C11.C17 S
P S ) B A, N 30 d, KRB A . Cl3
5B RIS I A A K, N 38 de CI1LC19 5 B bk
R 22 KT A8 S T I R G 2 e AR R B
M L5 YK E,C1.C2.C3.C10.C13 5 kR
FI5HE ) 0,C8.CI11.C17 SHERITRFEE, N
7.5%.
23 SHEMREERBEHERLFIEAKRESHER
FFE

A [ A Rz ) B B b 1 T SRR 2R AE oK
FEFF Aabs F RO B 70 RIS A . ik 4
AR, 19 AN A B 38 AR 0 Kt K R
R KE . EHEWKE T, Cl6 S HEMEK, N
10.5 cm, CI18 ‘5 ¥ S 4K B AR & 50, K EE AL A
2.7 cmo fEF SEARFIMETT 1M, C9.C11.C13.Cl14,
C15.C19 SPELF o K B AR 7 SEAR B 550 B
JE,C2.C6.C8.C9 Z AU 7L, C1 il C16 5 MK
W\ TE o 7E T S AR L Ath 14 R U7 TH, €74 €9 C12,4
C14.C17 S#EE a3, i s ek er . C2.C5.
C8.C10.C18 ‘T F kg th s A 4, Jf H ¥ Sk )
PEZE L% 5 T3

K 5 0l A1, Cl4 5 B bR R & ) B %
R B, o e 0.95 kg Al 105.8% , Hk A& C10
SR, A AR AR 4 ik F) 0.91 kg
A1101.3%. C10 il Cl14 SHEKPS=EREHT
HABTE PR (C2 A1 C4 BRAM . Cl1 SRR~ &
Je AW SR AR AU 0.44 kg F 48.5%. 19
R bR B S 7 R AR ) AR K BN RO
Cl14 > C10 > C4 > C2 > C5 > Cl13 > CI8 > Cl6/

R3 FRBEHREERBFEREERR LR
Table 3 Comparison of growth conditions of different
strains on corn stalk substrate

s WHeKH LA EEN THASET IR 5 YRR

No. Mycelial growth Myecelial Bag full  Contamina-
vigour colour time/d tion rate/%

Cl R R W H 36 0.0
Robust, dense Pure white

C2 M e e =! 32 0.0
Robust, dense Pure white

C3 R, MR W 34 0.0
Robust, dense Pure white

C4  HHRE i =! 35 5.0
Robust, dense Pure white

C5 R W W 34 2.5
Robust, dense Pure white

C6 AL, BORE Sk 35 5.0
Robust, less dense  White

C7 W [Sfe! 33 2.5
Robust, dense White

C8 R,k W 32 7.5
Robust, dense Pure white

Co MM, Bk S 31 5.0
Robust, less dense  White

C10 KM, ik eS| 30 0.0
Robust, dense Pure white

Cll MM, k%, i =| 30 7.5
R Pure white
Robust, dense,
mycelial tissue
accumulated on
the surface

Cl2 A, BOKRE Sk 34 5.0
Robust, less dense  White

C13 R, W b= 38 0.0
Robust, dense Pure white

Cl4  HH:, BORE Sk 34 25
Robust, less dense  White

C15  HH:, W A S| 34 2.5
Robust, dense Pure white

Cl6 MM, k% SREN 35 2.5
Robust, dense White

C17 MM, e e =! 30 7.5
Robust, dense Pure white

C18 M, BOKRE [SREN 31 5.0
Robust, less dense  White

C19 MM, W%, T H 31 5.0
R Pure white

Robust, dense,
mycelial tissue
accumulated on

the surface

Cl19>C3>C6>C8>C15>C9>Cl7>C7>Cl2>
Cl1>Cll.

- 109 -



X ISR 5T

ST

37 %

x4 ERBEFERNAREEKRFREEYF IR0
Table 4 Effects of corn straw substrate on fruiting body agronomic traits in different strains
ETRS it BN llEs [EEFIZN TR IABER
No. Colour Stem length/cm  Tenacity ~ Cap shape Other characters of fruiting body
Cl RIS 4.1~8.2 B NI /N R EREUR, G, &R WG G TR A I
Dark grey Better Light horn -shaped ~ Small fruiting body, thick cap, fragile
C2 =k 2.8~5.9 — w7 S/ T S, R — IR, 125 B 2 AN LK
Yellowish white General Shell-shaped Small fruiting body, fragile, edges easy to crack
C3 e Sk 4.3~8.1 By T e/ aE R b W LR (T
Ash black Better Fan-shaped Small fruiting body, less mushroom slices, thick cap
C4 R 3.1~5.8 B JETE TR AR, A SRR B LA
Dark grey Better Fan-shaped Compact fruiting body type, thick cap, individual wavy edge
Cs HA® 2.9~6.2 —f& BT gt J /b g Y — R B o T AR R, AN LK, S TR
Yellowish white General Fan-shaped General fruiting body type, medium thick cap, edges easy to
crack
C6 IR 3.3~6.1 By w7 Tl 7 AR » TR R, AN LK, B IR
Claybank Better Shell-shaped Sparse mushroom slices, not resistant to heavy water, easy to
be infected with diseases
c7 Kt 4.2~7.8 By =p7 P NN i) Y R D N
Gray Better Fan-shaped Good fruiting body type, thicker mushroom slices, medium
slice size
C8 EgEki 3.4~6.9 LiE N5ET P S AV RE R SRR, %, SR H R 2
Yellowish white Bad Shell-shaped Slightly thin cap, compact fruiting body type, fragile
C9 R 3.6~6.2 Ly U7 AR W &, T R, A O, T
Dark grey Good Shell-shaped Compact fruiting body type, mushroom slices, thick cap
C10 HAM 3.3~5.9 i FATE 4, B A G, T R AR, D,
Yellowish white General Fan-shaped Thin edges, medium size cap, fragile
cl KB 2.9~5.9 b J T P AP ELBSE , 7 78—, 1 2 PR S, 0l 1y oK, kb
Ash black Good Fan-shaped Thick and hard stalk, thick cap, large mushroom slices
C12 BRI 3.5~6.4 ESUT BT T R R e AR, B o SRS, AT
Dark grey Better Fan-shaped Compact type and medium size of fruiting body, thick cap
C13 &) 3.7~8.4 uf J T e A W A, T AR R S B
Ash black Good Fan-shaped Medium size and general type of fruiting body, thick cap
Cl4 TR 3.1~6.8 by 22017 SN T TR R S TR M JSE L T i P RSN S RS ORI
Dark grey Good Fan-shaped Large fruiting body, compact fruiting body type, thick cap
C15 e i) 4.2~8.4 4 T B e, TR i 558 T i P A /D
Ash black Good Fan-shaped General fruiting body type, thick cap, medium size cap
Cl6 E3 g 3.9~10.5 By EL LN Z B, R A AR R
Claybank Better Light horn -shaped  General fruiting body type, thick cap
C17 B 2.9~6.2 By R SRR T R T i BRI, T LR L LR AT
Ash black Better Fan-shaped Large fruiting body, compact fruiting body type, thick cap
C18 HAG 2.7~5.8 Bz J T B i A KN TR ot A, S, T A
Yellowish white Bad Fan-shaped Medium cap size, thin cap, thin edge
C19 KB 2.9~5.9 33 Ji T PR ELRE , B8 35 5532, ok, Bl b
Ash black Good Fan-shaped Thick and hard stalk, thick cap, large mushroom slices

3 WieE4iR

LT TORREAT IR A R AR A
By B AR G 5 R B R T B R TE AR e
S J, ANLBE BRARARST WA » G fiff b X 1 “ TR AR
J& 7 1), 34 e SEBL BRI K 2 Je AR A A B R RS
i o ER TORAEAT A1 D9 B F T 228 5 A R D T i
AAEE 2 1AL, JEHL 2 H AR B =2 38 B RS AT 2 5
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Table 5 Effects of corn straw substrate on yield and
biological efficiency in different strains

i SR E%?iﬁli e LR T i%%ﬁﬁli

No. Yield Biological No. Yield Biological
per bag/kg efficiency/% per bag/kg efficiency/%

Cl 0.47 fg 52.0 Cll 044¢g 48.5

Cc2 0.88 ab 97.8 Cl12 052f 57.8

C3 0.75 cd 83.6 C13  0.82bc 91.0

C4 0.88 ab 98.3 Cl4 095a 105.8

Cs5 0.82 be 91.4 Cl5 0.64¢ 70.8

Co 0.73d 81.6 Cl6  0.77 cd 85.6

Cc7 0.59 ¢ 65.1 Cl17 0.60¢ 66.7

C8 0.66 e 73.2 C18 0.77 cd 85.7

Cc9 0.61e 67.5 C19 0.77 cd 85.6

G5 W B 5 RO G B AR U
By T BRI R (0 P 50
i 416 P 0, 2B 4 5 140 A T .
AR S B R 2 O 2 31
BRI 85 7635 R0 ILA 50, Ll 5 5 B R 4
eI 1 (LA KO A0 L B BB B
e AR B AL Mo 5 B R TE BB B3
MK 35 KR U AR A KL, R
8 10 3B 04 98 19 A e
Bl XL A B KB BRAE R R R F A T 7%
BN TR i T B PR 7 LUK R 38
EFFRIT A 1 55 HOS N PN R 5 R AR
HETR DL KR 2 57 . AR Rt R )
5 P KR T 9 4 R L BT B O 3 8 52
AT 385 Twuagwu 25071 KU S5O e 4 5
B TR FT I o K530 0 B AP 7
FRRE AV, HEoR L C10 S bR AE LB 5 7226 1 24
Ko A KR 5 R — 5. RRR 22
KIS b7 S B 2 R 5 2 AR L (AR
B4 PDA B -2 1 KRR BB o 10 K25 A
SITRT PRI IHR . A i % BB 2 K3
TR 7 B SRR AT B 015

B3 1R (LR B R FT 0B i A
LK 1 0 5 9 222 A 7S R
B REHEAT T VP4, KR TS50 25 9% AR 5 047 0
T R ST R B BRI T S0 T
7 95 18 B 71 R R 4 R S5 A0 R
7 T B R GG T I R TR RS 8 £
7 AL

G LA C14 BHRER 2 PER AP RLIT, BARSE

BERpH AN TR FE A B 0T h K S IR AR, (R A )
S, W O, WA, o< K B,
WM B E R GEEEF AR A A R ik
#H. C10.C2 TRk T SRR LI — M, HH
BERD S R 35 B e T KA FT R85 B2 ot b K ik B W)
S, R RS AT RE 098, nIAE R & Pk & ik o
AbEEL
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