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Effects of different matrix on growth, development, nutrient and mineral

element content of Pleurotus ostreatus

CHU Xiaozhen, LIU Xuan, GONG Pan, LIU Ge, WANG Baorui, GAO Xiang

(Zhengzhou Institute of Agricultural and Technology Science, Zhengzhou 450015, Henan, China)

Abstrat: In order to explore the effects of different straw substrates on the growth, development and nutritional quality of
Pleurotus ostreatus, oyster mushroom was cultivated with corn, soybean, pepper and okra straw as the main material, and
traditional corncob culture material was used as the control to detect mycelium growth rate, bag filling time, yield and dif-
ferent agronomic characteristics of fruit body, so as to provide reference for oyster mushroom efficient cultivation. The re-
sults showed that six kinds of straw culture materials can increase the growth rate of mycelia, shorten the time of filling
the bag, increase the yield of oyster mushroom and improve the agronomic properties. T6 formula(19% corn straw, 19%
soybean straw, 19% chilli straw, 19% okra straw, 20% bran, 2% lime, 1% sterilizing agent and 1% total nutrients), had the
fastest mycelium growth rate and the highest yield (1.58 kg - bag™'), 14.50% higher than the control. The content of pro-
tein, crude fiber, crude polysaccharide and mineral elements K, Ca, Zn, Cu, and Mn are higher than the control. Therefore,
T6 formula is recommended for oyster mushroom cultivation.
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Table 1 Substrate formula of Pleurotus ostreatus with different matrix %
- . _ N e o WAE R
P TORRSH KGREFE MERSR KRR TRE BE AR HG RHEELE
Fornmula  Corn straw Soyben straw  Chilli straw  Okra straw Corncob  Bran Lime Sterilizing agent nutrients
u

T1 38 0 38 0 0 20 2 1 1
T2 0 38 0 38 0 20 2 1 1
T3 0 38 38 0 20 2 1 1
T4 26 25 25 0 20 2 1 1
TS 0 26 25 25 0 20 2 1 1
T6 19 19 19 19 0 20 2 1 1
CK 0 0 0 0 76 20 2 1 1
1.3 FHiE 65% » H 25 BT BEORHFAE 80%~90%
13.1 A M LETHR/EHMTE . 14 EBRNE

TAE A% 10 mm 22 A5 O BORE . 4% R T 7 FR B35 335 9% IR
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B 65%/E 47 o
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Table 2 Effects of different matrix on growth and development of Pleurotus ostreatus
L LA ST LEAS ] e TS A] R i s JSVas <} GBS
i . . LRI . . . .
F I Mycelial growth ~ Mycelial Mveelial hol Days for over-  First mushroom Total yield/ Biological
ornmula celial mo: 010!
rate/(mm-d™) growth vigor Y TPLOI0EY growing bag/d  yield/kg (kg-bag') efficiency/%

Tl 8.72 cd ++ W E IR 31.0b 0.79 ¢ 1.46 ¢ 97.60 ¢
Pure white, dense

T2 8.84 bed ++ AW 30.0 be 0.81 be 149 ¢ 99.33 ¢
Pure white, dense

T3 8.58 de + IR 31.6 ab 0.76 d 1.40d 93.60 d
Pure white, dense

T4 8.98 abc ++ = I 29.2¢ 0.83b 1.53b 101.73 b
Pure white, dense

TS5 9.08 ab 4+ W HE IR 29.0 ¢ 0.86 a 1.56a 104.27 a
Pure white, dense

T6 9.22a - T HE IR 28.4c¢ 0.87a 1.58a 105.47 a
Pure white, dense

CK 8.44e + AW 32.0a 0.74d 1.38d 92.88 d

Pure white, dense

T ANEVNG P RS AL ] 2 8 25 (p<0.05) . R

Note: Different lowercase letters mean significant differences(p<0.05). The same below.

CK & # 5 9.24% , H Ik 9 T5.T4.T2.T1.T3, Lt
CK #&5 1.66%~7.58%.

FER AL R C 5 H B 22 A8 R 0] 5 i 22 AR K
HORR I — B, F A E AR RN To<TS5<T4<
T2<T1<T3<CK, H ' T6 Bt J7 B 22 i 43 I} 7] #%
¥, 284d,t CK & 3.6d.

TEF 7= B AR SCHR bR, % b PR B AR R I R A
— B, 6 FhIE L 7 1P % 7 = A AR ) SR Y
F CK. b T6 BeJ7 (s 7 B A AE Y R e
43 9H 1.58 kg Fl1 105.47% , 4> 5 b CK & #E 42
14.49%A11 12.59 N 43 5.
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Table 3 Effects of different matrix on the agronomic characters of Pleurotus ostreatus fruiting body
Ay T 3 0 T T H T H LA R HRE
Fornmula Cap width/cm Cap thickness/cm Cap length/cm  Cap diameter/cm  Gill width/cm Gill density/(No.-cm™)
Tl 6.42 de 1.62 ¢ 5.72 be 1.76 abc 0.46a 14.40 cd
T2 6.64 cd 1.64 be 5.68 be 1.70 be 0.48a 14.40 cd
T3 6.18 ¢ 1.70 abe 5.66 be 1.66 ¢ 0.44 a 15.00 be
T4 6.78 be 1.84a 5.74 be 1.90a 0.44 a 15.00 be
T5 7.04 ab 1.80a 554 ¢ 1.82 ab 0.46a 16.00 ab
T6 7.16 a 1.78 ab 5.92b 1.86 a 044a 16.20 a
CK 6.16¢ 1.64 be 6.40 a 1.64 ¢ 0.44 a 13.80d

17.40%, Hrb T3.T4.T5 F1 T6 5 CK B E %R .
2.3 AREIERECH N F&EFEAE TR TR0
B3R 4 n] 0, CEAS [R) S B 7w, S 4 1 SEAA
BRERRDGEABRKER. 6 7L E AR
TEERT. e MR T EAR S EHEES
T CK, Hrb T2 Be 7 & A i & = (w, 5 FD e, N
213100 g", btk CK & ZE #2155 9.23%, H KN T6.
T5.T3.T4.T1, 5tk CK & E 5 8.72%-.8.21%-
7.70%+6.15%-3.08%. 7L~V T SEARML 47 4 & =R

Freh, % 4b 3 £ LN T5>T6=T1>CK>T4>T3>T2,
T5.T6.T1 4358 T CK 3.33%.2.22%#1 2.22%, {H
ZEFEANEZE T3 T2 5l BT CK 4.44%.7.77%:;
T4 KT CK 2.22%,HZEF AR E . 1546+ 554k
FHARIT & B8R, 6 AN ERTRC A I T & 245 0 3
KT CK, = FMRAK VO T6>T5>T4>T3>T1>T2, Lt
CK i 2% PAAIK 3.28%~13.11%. 15T 45 7 SZLARH £
P& bR, S AR BN T1>T6>T4>T5>CK=
T3>T2, T1. T6. T4 73 7l & & = T CK12.12%

T4 TEERMNPHEFREERBSEM

Table 4 Effects of different matrix on nutrient content of Pleurotus ostreatus fruiting body

BeT7 wCE A BD wCHLEF4E) wCHIE D wCOHZ D

Fornmula Protein content/(g-100 g')  Crude fiber content/%  Crude fat content/(g-100 g')  Crude polysaccharide content/(g-100 g")
T1 2.01e 092 a 0.55d 0.74 a

T2 2.13a 0.83d 053¢ 0.64 cd

T3 2.10 c¢d 0.86 ¢ 0.56 c¢d 0.66 be

T4 2.07d 0.88 bc 0.57 ¢ 0.71 a

T5 2.11 be 093 a 0.58 bc 0.68 b

T6 2.12 ab 092 a 0.59b 0.73 a

CK 1.95f 0.90 ab 0.61 a 0.66 be

10.61%.7.58%,T5.T3. T2 5 CK ZRARE.
24 ARIEREEANFEHEFEAETHITES=EN
220

HI%% 5 AT, £E AN [R5 o BC 75, o1 4 1 SE AR

WL ESEA —EER. 5 CKAML, 1E 6 Mk
R 54, K P.Ca.Cu.Mn & EHEE 5T CK,Se
GEHMS K ZRARE. L, T6 B4 H
K.Ca.Zn.Mn & &, 7774 2874.55.70.6.76

x5 FAEERMFPETYTESENFTNE

Table 5 Effects of different matrix on mineral element content of Pleurotus ostreatus (mg-kg")

Be T

Fornmula w(KD w(P) w(Ca) w(Mg) w(Fe) w(Cuw) w(Zn) w(Mn) w(Se)
T1 2614 d 871.8 ¢ 54.32b 104.4 de 10.4 cd 0.915d 6.34 bed 0.754 d 0.015a
T2 2804 ¢ 879.4b 51.32e¢ 114.6 a 13.8a 0.937 a 6.70 a 0.758 cd 0.016 a
T3 2442 ¢ 887.4 a 5042 f 105.2 de 10.2 cd 0.920 ¢ 6.26 cd 0.761 be 0.016 a
T4 2586 d 883.4 ab 53.54 ¢ 108.2 cd 12.4 ab 0.927b 6.62 ab 0.766 ab 0.017 a
TS 2840 b 882.2b 52.52d 110.2 be 11.8 be 0.926 b 6.54 abc 0.761 be 0.016 a
T6 2874 a 881.2b 55.70 a 112.8 ab 13.2 ab 0.937 a 6.76 a 0.768 a 0.017 a
CK 2302 f 850.2d 4840 ¢g 101.6 ¢ 9.2d 0.908 e 6.06 d 0.745 ¢ 0.014 a

.93.
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11.55% 3.09% : T3 BL 7 I P & &, N
887.4 mg-kg', 3w T CK 4.38% ;T2 Bt 75 1 1)
Mg.Fe & & &, 50 58 114.6.13.8 mg-kg', 73 5
BZE®E T CK 12.80%-50.00% ; T2 A1 T6 Hic /7 41 i
Cu & E&m, %N 0937 mg kg, B&E & T CK
3.19%.

3 iS4l

P EREAT R R, AR 95 PR &
BB K. B LA RIRS T 5B HE PR R 46, T8
ZHERKKBERBK. ERHFH, 6 ANHEFIETT
PR 22 4 KRR I T CK, 38 B LR A R 58 o R 1
P AT RLEKKE, XA ge SRk C/N.
I JiR B 5 2T 2 2R E A 55 ELAREG: o 5 R R
(253 I A Rtk — B Al o Ak, DLAS[RIFS AT O
JoT R 5~ o H T SRR R Z MR — 2 R
Wi B AN AU KRG AT AR B P 4, e KN JE .
B VR ARI 6 SRS AT o G 7 AR
R ~F- 2 1 SR BT o BB < TR LA S BRI TR A
SR T CK, 2 B DURS F 4 58 AR G 1
L REEAE — MR SE IR S IR I, X 5
S D TIPS St 8

M ERFE, EARFSHHE RS &84
[, DS , DARS AT D 268 o SRR 55 F 46 7T 8 23 52 1 -
4T SEARBVE IR . AEARRTFL S, T6. TS5 T1 AL
J7 R 5T R AT 4E R 2 B R R, R
X 3 ANAC T A R T G ) E AR

W TnRAE AR & LUl R 3 A
AR . K\Mg 72 MLIRFIA R DL R VR 2 AR 7
(R0 5 21 75 5 Ca 0 25437 411 M S0 3 17 L A0 AR 2 R 4t
Doy | BEAK B 4 A5 85 R AR Fe 2 A MK
M2r 8 F AL B LG 7 Zn Mn 25 Ak
Z Pl )& S B0E , Cu W BBk L iE S E 7
[IIRARE AR SO b ik /i p i AN 5 KRN /bW
RABEAENEN AT & B ARk AR 2
FAPSNEVED T B R BRI A E SRR
71, B B AEANEY YT R, HA S AR RO
FE. FEARE L, 6 AN BB 7 A T &R K.
P.Ca.Mg.Fe.Cu.Zn.Mn.Se ¥ &) & T CK, £ H
FEAT & B I Y T R B BT wE SOR R AR A
B, DURSFT 5 PRSP 2 , T A& B AS AT
IR TR — e IR te 2. Hd Te Bl
ST T R S R AR K BLE , R T6 Bio T

.94.

AR TP s SR R S .

Zx ERTIR , DARE AT 25 it R 3~ s 0~ 4 1 AR
KRB ME IR A HEZW, b Te ii 7 A
Z MRS AT R LI T, R RO A AR RR S TR B 22
AR, P E AU SRR S R, TR
W TeE O &, D, HEFE T T6 By F T-Pas s .

SE 3k

[1] k4% .2022 EEAETHESIEESE LSV P EEH
#,2024,43(1):118-126.

[2]  WroR4k, ZR0E, DR, A5 P EREORE 108 000 A A
R EEHBOASGI] . B2 B, 2019,41(6) :42-43.

[3] A, SRR R, A AR, 2 ALK E R BT PRS0 [T L Pl
Bl2#,2020,48(10):1615-1616.

[4] MR KT P LA E w7 m ORI HR D] T E & A
#,2011,30(1):65-66.

[S] MR, TREEA, M5, S5 S AN IR Y 0 i 3R 00 (]
AL R ,2018(12):23-26.

[6] VLW AN A 2T 4k 35 2 5 35 I B0 X 1 78 75 140 1 5 1 43
Hr[I]. DR Tl K 224, 2020,39(2) :22-26.

[7]  BOGRE, T B, BRI, 45 P B R BOR R R 5 R SRR
K EHARR IR BB, 2019,27(2):122-124.

[8] sk, X . PUAN AR AR VRS FH I 5 A R 5 P 4 (Mt (0]
W ZR AR R 5 240 CE AR B RD , 2022, 53(3) :368-373.

[9]  JeMEH . AL R FLREMREFT R AR R]. 11 2 5 0,
2011(3):97-101.

[10] MEDINA J,MONREAL C,BAREA J M, et al.Crop residue sta-
bilization and application to agricultural and degraded soils: A
review[J]. Waste Management,2015,42:41-54.

[11] ATHS &, XA ATHGEE 55 REFT RS & FH o 2 00T o ke 7]
HhE A ,2010,29(6): 11-14.

[12] VAUGHN S F,DEPPE N A, PALMQUIST D E, et al. Extracted
sweet corn tassels as a renewable alternative to peat in green-
house substrates[J]. Industrial Crops and Products,2011,33(2):
514-517.

[13] BRIEJS bk, 40758, 4 B WU R AR RS FHE & F B ARSI R
FHILIR B S 1 ¢ [0] . H B FH B, 2023,42(1) < 1-6.

[14]  FLYERR, BEIRAR , FLUENT , 5 . /N ARG FT SR A8 A 7 0k v 7 i
77 e g (] . b A B, 2014,33(1):28-29.

[15]  ARfia . oK GRS AT R 1 2 e 7y Rk (] e BRIk BL 2%, 2018,
46(22):47-48.

[16] VLA, g3, Xk 5, & iSRG FHR A R EORRE ki 7 [T].
AW R ERE,2018,41(1):74-77.

(171 BEZ, v, BUNR, & 3 PR RS AT S o P AR K
SRR R, 2019, 58(15):87-89.

[18] MAaas, skAEAr, X F , & . FORFEFFRBT T2k (0 C 77 07 i &
HAYE A ] . 8, 2023,42(2) : 74-81.

[19] FERRHE, SRATKA , 2 FLET , &5 . i T ARS PRI ES P 25 e 7 L st
IS1I]. & ,2023,45(4):31-33.

[20] AFAEANRILAEEZ PAMITRIATLZRS . hZeER
FrufE £ & BRI 5E : GB 5009.5—2016([S]. 46 3¢« o1 [ b
e H R 5 2016.



9141 BRI, 5 AT TR KR B BT B 70 K A IR BT T

[21] Hde N RN E AR . R 98 € i ook 2F 4 19 % « GB/T 5009.90—2016[5] A6t EFRAE AR AL, 2016.
5009.10—2003[S]. Jb 5 : Hp E A5 H it , 2003 [29] HHEANRILMEER TAEMTHAETZRS, BEXEMY

[22] EPL@}\FUUFHZzﬂk%llﬁﬂi%tﬁﬂ*ﬁ%*}%ﬁ%ﬁ@iﬂﬂﬁ:wﬁ i ”*’gl 5T R A 2 A TR R ObR A P A I e
1676—2008[S] . At : HF LRV AR A, 2008 . GB 5009.13—2017[S]. b5t : 7 [F bk i hiAt, 2017

[23] AR RIE a‘UII%TﬁE"*EﬁEﬁﬁE,&E,FP%ff/ﬁﬁ [30] AR NRILAMEEZR PAEMTRETEL S BEE MY
T B2 D0 4 £ P B HPORIL G 07 5 B (90 52 : GBY/T 15674— R = S S I T g B T S SR 2 2 e
2009[3]. 65T A [ b vtk AR A 5 2009 GB 5009. 14—2017[5] A6t s E FRvE AR A, 2017,

[24] FEANRILREEZR PARTRATRAS, BEEMmAMN [31] HEANRIEMEER DAEMTRETE RS BREMEY
'V_ﬂ"ﬂsfﬁr“ﬁ B A bR E 5 I E - GB uﬁ':}'u/i'%x SHAR B A B R bR AE BT PR I e
5009.91—2017[S]. b5 : o E bR tH A, 2017 . GB 5009.242—2017[S]. b 5T : Fp b5 A4k, 2017,

[25] HEANREMEER DAEMTRAETRAS, BXEWnE [32] AR NIRILAEEF TAMT AR RS, X EMmY
WEERLR. &M EF A &P e G R == S I e g B T S e R s
5009.87—2016[S]. Jb 5 : Hp AR AE H i kL, 2016 GB 5009.93—2017[S]. t5% « 1 E bRtk H At , 2017

[26] FAEARILRIEER PAMITRIA TR NS, BEEMmA N [33] JEnI &, BRR , S48, 55 N RIRSFF RS IR HO0 1 4 A K S ma i L
B B R L B W A E R b AR A RS B E - BEREFE[D] . R 23 AR, 2011,27(16) : 126-131.

GB 5009.92—2016[S] . b3t : HF ElARHE H AL, 2016. [34] GREM, B, TRIRAS, 55 AN R LA AT A i 0o ST g R i RICR

[27] FHRANRIEMERZ TEATNEEZRAS, XM ORI [T]. A 5 R Tk, 2013,39(6):95-99.

i B R L A R bR AR A P B I [35] EhEF, A, TR AR e Rk R B VR VB E TR S A
GB 5009.241—2017[S]. b5 : o [l b5l i B4k, 2017 . fEEREL)] . AR (g B, 2020,47(5) : 12-17.
28] RAEARILREER PAMITRA TR AL, BEEMmA N [36] bR, AE M, . S RE T EHEAE KRR ERmK

B PR SR L 2 4 I SRR A £ TR R B E - GB

A FCEE R[] & i 7 5 & ,2021,42(1):193-198.

.95.



