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Bt ST RN, T2 ABEZEH . RRE AR 3L T6 AbEE (Y5 « WAIEERE © B4 BEs
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WYSRIRAL R, SCAT ARSI AR 20 eah,
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R RS EREE . BRI R B, MR
R TR LT B 7 T 7 FER A T - 498 vl 40 B A R A
JNEXT AL 3800 39.7% , ik 4 T A 3 18.0%
H AL B pH MR, AR, fokikz e,
AL i ) L T 2 R SO AR MR TR 43 32 B L K ERE
AN JE A

HEW SR/ . ZALPEROBR AR T, BT
PORAEIAE S S, B T TR, A
YA LT B e T 44.9%. KA Wi
BT T R FE S TR . B SR A
RS, MNIMHUGERL R B L E . teah, A9
B JFEAPRRIR 7 . Ay AR L S T k5 %,
i H A BB AN B R E R 7, W
R HESE 2 BRTE R, H LR T B A
A VAR s - S 4 B R PR AR, AP A S i A e
Ab B 43 ) (5 - S 4 R ECR HE S T 16.19% 1 35.7%,
HEBCE R T 300.0%., R, A9 0t FH GE
PR AL SRR IR Y T, AT i WAt R AT A
S, MR B U W R R R, i
SN L SR W TR IR O S R R ZE AR AR, HE,
ISR FH AR 4 e %o WAt 2 A1 s i SOtk A 7 P A i
P KRR o R AN 22 L o

BT, ARSI L R 2
BRI R, AA P e R, ERFEAN ]
FEFNE HEXT KRR R RS2, T30 H 3l F
IR A A A ¢ B XU g BE T, A Ay 9 90 25 A
F o SASRR R B4 T A 7 A e A A3
PR S

1 #REFE

L1 kR

A T BB A B L R AR
FEP LML A -5 B 3 o 4 TE TR 0 i
E W PHKK R S AN R RE 46, B BRIE AR
AR R, A M2, H
e, RO g i o SRRk, HA 3 R
kL, AWrrcad 1 omm G, OBURRE EEA E PYR
gk, HEEARBACYE RN 1 R, 7R
7B AL, RS 58 em () x28 em (%)
x3 em (R )o BHKZEFORIR T HERACE YA
PUEHBRAT, Mo mESRL BEBA. BAO. H
M R, BHRAEYI BRI T LRUE THE T RERHL
e 55 A5 BROY AL, 1o /INZERG AT, il 4 07k O AR
fifrik o

x1 WABEEEMEYREREBLER

CERS A AL g A el EER L A TR
s pH N
(mS/em ) (glem’) (g/kg) (g/ke) (g/ke) (g/kg) ('mg/kg ) (' mg/kg) (g/kg)
WANGE T 6.86 0.32 0.47 42.96 2.73 0.59 0.84 139.07 268.69 1.55
Wk 8.02 0.83 0.73 51.89 1.20 1.06 1.15 18.22 324.40 0.35
1.2 Bk 122 HEBH

1.2.1 ATt

W RUA 45 TR s . AW R IR A T BR A R
MORIE LI AR A, 4% 5B RS L an & 2
N, 6 AR, I LUH AT ey A T 6 IR
(CK), #SAbHtiTe—E P,

®2 BEERER (FRLL)

5 e R G B
T1 3.0 8 1 1
T2 2.5 8 1 1
T3 2.0 8 1 1
T4 1.5 8 1 1
TS 1.0 8 1 1
T6 0.5 8 1 1
CK TG
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ER AN B B SRR R 2.5 em, —
WPERIBEIKE T, BEREFAR (70£1) go KIFHE
FIETRFN 2 d, 7EWRAIE L2 do BANEH 3
ANEE, HEHLXAHHES .

1.3 HEACRE S E
1.3.1 SBT3 il

S E . LB Gl AR . Rk AL
BREE . UK. FEok A %R R T E
BRI

R (25)8 (V = 4L, kil 3L&IFH/DN
JIEE LI/INGERR ) B SEMBERR, FRigrE (W1); 24
SR B DU T A SBHREAR 28 3 L £k, R
(W2) 5 SR BB A7 58 T 1 S0 RHBE AR T 2R 20 A
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24 h J5 (KM RIRAEE DL ERTFEL 2 em)
MoK, BREE AR, ik 3 L 2P Bk A
msE i, BB RACRES FRRE (W3), JRigE D
HPRRLAiE (W4) ;i R i ks
MBI, RN EK s (oK) BlPET,
WE (W5) . AT AR A WESER > .

LB = FKFLBRE + WA LB

HHE (glem’) = (W2-W1) /V

SFLBRE (%) = (W3-W2) /V x 100

HAALBRE (%) = (W3-W4) /V x 100

FKALBR = SALBRE - @SB

UK H = 8 AALBREE / R LB

FrK 8 11 (%) = (W5-W1-W4 ) /(W2-W1 ) x 100
1.3.2  Fmufbsat e

pH FTHL 3R PRI S kil 2, JER 4.
. MRS IR HYLICE &k S
Bey KIBCEEEIE . A LTS R FH R R 2
RIS, B RS R AR ORI e, A AR
W 5ok FH NaHCO, 1248 — $HER L b ikl e,
RO S B R NH,0AC 345 — KOG E 12,
1.3.3  JEFRE Wi e

R P AT 50k I e 6 T T A R L ECTA
LB Y, BRI OTE I T

N R IR A DA RE 3 oL, HA
10 g/L.. NaCl 5 g/L. Bifig 15 /L RJikHRIELRRE
BRI, FT pH £ 7.0 ~ 7.2,

BRI H . AR 0L, EH
i 5 g/L. K,HPO, 1 g/L.. MgSO, + 7TH,0 0.5 g/L..
HNFr4r 33.4 mg/l. B 15 o/L. FAFEE Z 100 g/L
F/D Gt B WD S A AR 5T — s 24
Ik,

AR T B R R A AT R VE B 20 g/L,
KNO, 1 ¢/L, KHPO,05¢/L, 3§ 15¢L, MgSO, - 7H,0
0.5 ¢g.

1.3.4  JKFFHYAE B PRI

S THEIG 7. 15, 25 d AL FEFEHLERL 10
PRAKFE BT HEA TN ,  SRAE T RO o 1 P Ak oo AR
e, TEbRIR RO B v ) 2548
1.3.5 PP R BLLE T FIAR 236 ) il

IKFERR P HE RN 20 d J5 BORE il s HOK FRAR 2R T
J1 U RIR R LS Sy, BRI R

MRRELE T E: e NP IR —Hih K
10 em WY TE TR R EE , MG 2 I 1 B i BE M 1

X, KSR L, —imieE e R, B AR
LB SER ST, SRIEEE R, B3 N EE S
FOFHIE, VENIZIEB IR R A2

MR SE . RS =R SEP0 &M (TTC)
oo PRHURAESL 05 g, A 10 mL 28, A
0.4% TTC WAL 2% th i 1Y 25 52 R4 10 mL,
AR SR AR W N, 7 37 C T REAL PRI 1 h,
S IMAHREE A 1 mol/L AYRRER 2 mL, DAME 1R,
ARG, WK ESLRENBE3 ~ 4 mL FiZb
WA PR, DIPR HE ead R

AR, AR OROBEEIRETER 2 ~ 31k, B
BARE, BGOSR N 10 mL, 2

S TAE 485 nm R EL AL,
1.4 BdEmdr

K Excel 2010 & SPSS 20.0 #7850 Bk 40
. ZEFRS 00T, SR Origin 2022 #ATVER,

2 ERESH

2.1 AN[EJFURHAC He X K R B B B R /K P 1 52 )

i &1 AT A, CK A AR K G R A g, ik ]
fEE W, HER N 22078 g, MIB/KEE N 14.14
g, T1 PR IR /K A P, 3K 348 &I 8 &Y
216.24 g, BKE 8N 18.68 g, ML CKALFE, T1
AR KRR 32.11%., BRI S, Sz
[ RKPE I —E AL, Bl ARk &g, B
IR RIS, DKM R BB IR KGR
KR PEEHDTFK S TL>T2>T6>T3>T4>T5 >
CK.

236 ——Tl

2 1 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NN RN RN NN RN RN
A e R AR
i) (14 )
E1 AEEAEEEERMNRKMZ
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22 IRUSURHEE X KRS 7 ORI B AL PR S
22,1 ARIRIEDRHER HXT K R 7 R R 1 B R £
Wi

e 3 0 40, T1. T2 Ab PR AY 25 5 20 9 M 063,

0.60 gfem’, 3 T HAWANHL, CK AN E i),
H 054 gfem’s AR, AR EMREIMRICH
TI>T2>T3>T4>T5>T6=CK, XU b5 AL
R AWk R RRE N, AR AW AR,

(T

£3 ARELKBERERNYEER

pisei A (glem’) BALBUE (%) WSLE (%) FRALBE (%) UKL
T1 0.63 £0.0la 58.68 + 0.80a 13.58 +0.09ab 45.10+0.71a 0.30 £ 0.003¢
T2 0.60 + 0.01lab 53.91+0.26b 13.47 £ 0.11ab 40.44 £ 0.36b 0.33 £ 0.005be
T3 0.59 £ 0.01be 52.64 + 0.86bc 14.72 +0.13a 37.92 + 0.85¢ 0.39 + 0.009a
T4 0.57 £0.01be 52.36 + 0.3%bc 14.08 + 0.16ab 38.28 +0.51c 0.37 £ 0.009ab
TS 0.56 +0.01cd 52.51 + 1.35be 12.87 + 1.20bc 39.64 + 0.44bc 0.32 +0.030¢
T6 0.54 +0.02d 52.70 + 1.58be 12.57 £ 0.25bc 38.80 + 0.28be 0.32 + 0.006¢
CK 0.54 £0.01d 50.19 £ 0.15¢ 11.79 + 0.26¢ 38.39+0.17¢ 0.31 +0.008¢

e NG FREARZFORE N 2 R B (P<0.05), T,

X RALBREE T, B A 5T 7 AN BB
o, SALEREE SR A, CK A B S
FLBRBE /N, 4 50.19%, T1 AbFEA4 S FLIR B Bk,
9 58.68%, 3 T AHAMAL IR, X TR LB EE
M5, T3 AR, N 14.72%, 551 TS5, T6 Fi
CK b P i 2 H2 5 14.37% . 17.10% ., 24.85%., XtT
Rk LB 7, T3 db¥if/N, M 37.92%. T3 kb
FRAYSOK LR, M 039, 5 T4 B AR AR,
{0 5 25 s T A 2
222 NFIEURHEC X /KA B R A M BT s

FHe 4 AT, T1ALFR A o R (E e i, R 0.89
mSem, i EE T CK AT b3, 43 BI4R T 17.11%
1 8.54%, 1H5 HphAbBila] 22 5 K 8 %, XFF pH
M, 403 pH i R BNHEFHR KA TL > T2 >
T4 > TS=CK > T3 > T6, Hrr, T1 4b¥EAY pH Fio Kk,

h6.82, b EETHAALEE, T ZbBEAY pH Fe/lN, R
6.51, X FRIBHAE AWy o A3, BRI
pH BT Tk, CK AbFEA 0 &40 117.53 me/
kg, T1Ab A 0w & 5 AR, 4 103.86 mgke, 4L
CK AL PR T 11.63%, X T 800 FAg ML & i
M, TR, 53514 50.13% 1 219.67 mgke,
T6 AbFE (A HLET & et me ik, A 4524%, LTI A0
11K 9.75%. TS AL BRI HSHR & i Bk, 4 19743 mg/
kg, FbT1AMEEAC 11.24%, BRI, MG A RN
ELrm, SEBHAPLR . SR A R B A
T, GRS R EER . KRR TAY K
A BILT B R B A L A R A A I
B XTI A, T1AREAR, o 119 gke,
Te kb f iy, M 135 ghkg, 430l LL T1, T2 Fl CK 4b
P 1345% . 10.66% 1 11.57%.

x4 ARELLKBERERMULFEER

fhs R - AT AR A WA
(mS/em ) (%) (mg/kg) (mg/kg) (g/ke)
T1 0.89 +0.03a 6.82 +0.03a 50.13 + 0.36a 103.86 + 0.62d 219.67 + 0.79a 1.19 £ 0.02d
T2 0.82 +0.03ab 6.74 £ 0.04b 48.75 + 0.18ab 106.15 + 0.25¢d 213.12 + 3.45ab 1.22 £ 0.02¢cd
T3 0.84 + 0.03ab 6.61 £0.03d 47.86 + 0.30bc 107.56 = 0.66¢ 208.50 + 6.82b 1.27 £ 0.02be
T4 0.86 + 0.03ab 6.69 + 0.06bc 46.41 + 0.50cd 110.50 £ 0.92b 211.96 + 6.59ab 1.25 £ 0.03cd
TS 0.83 + 0.02ab 6.62 + 0.04cd 45.58 +0.97d 112.06 + 0.68h 197.43 + 6.29¢ 1.32 +£ 0.02ab
T6 0.82 + 0.02be 6.51 +£0.03e 45.24 + 0.54d 117.59 £ 0.77a 198.87 + 5.40¢ 1.35+0.01a
CK 0.76 + 0.06¢ 6.62 +0.02cd 47.93 +0.61bc 117.53 £ 0.20a 209.43 + 4.98b 1.21 £0.0lcd
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2.2.3  A[E|EURHAC LS 7K A 5 BRI AR S Br

FPE 2 TR, S A AR 5 A S A i (pHL
AU, HALEN ) BB EIEMACKR, SAHWE
AR PR SR S R 5 A SR AR . R AL
FER LB R R IEAOCE AR . SEBU UK It
B AALBEE R IEARDS, AR L AR

KE| o 0w
P 108
AL 106
FkfURE 704
K 102
HLSR 40
pH - —0.2
HHL 0.4
Hwk -0.6
ety 038
TR

B2 EREEHERME/REELED T
e FRERBE (P<0.05),

2.3 AR C L K AR B R 3 Jo % K R A K FE A 1
A1
2.3.1  AN[AIHC H /K R 7 RS o 0T K Rk v P i)
A 3 al %, ORIRIED b B B o K ARE A
B MAF AR R 25 5 . FEKRERE M S 7 d, T2
Ab R KRR R B, iR E] 6.83 em, HKUE CK.
T1 A0 T3 40 FE, 4 51 K 6.81, 6.04 F16.37 cm, T5
REPRRR B AR, h 5.64 em, [E T2 AEFRAK 17.42%.,
FERERNEE 15 d BF, Te AbBRLE BR R /)N, i 10.82
em, CKACFERUTGHeE, A 12.97 em, b T6 AbFHE
19.87%. 1E3&Fh 25 d B, CK ALH AR S e, 1k
16.46 cm, HIJE T2 4bBE, H 16.19 em, T6 ZbFfE
ER/N, 1426 em, H T2 AREEAIG 11.92%, 4K
M, S R AR R, bEE
AP s RN, MR R IR, A
s RREEREE i A B =25:8:1: 1
AF 7K A B I BR e e, BB AR I K R B PR
HEREMRIKIR M CK>T2>T3>T1>T4>T5>T6,
2.3.2  AN[AJHC He /KR 7 R S0 /K R 25 R A i)
M & 4 W1, FERERPG 7 d i, Te AbH =5 R
s, 041 mm, WS T T1HAITI A3, 4050

FE T1 1 T3 4b P 755 28.89% H1 16.33%, {H 5 HiAh 42b
FRIA2E SR &R 15 d i, T2 AbBRZEMAL
. A 1186 mm, WEE T T1 AL, #EF5 25 d,
CK AL i) 22 ML e K, 4 117 mm, Hi¥k Ry T2 4b
B, ZRHM 113 mm, Z3% He T1 AT T6 b2 i 3548
15 13.20% F1 13.65%. AR, FE DAY
ARG, KRR ) 2R R S B B
B, OMEFRAEY K SIREFE R B A 2
A =258 1 | BP/KAERLE 22 mt, (HY4E)
I Pt ARSI S BRADK R A . Bk
T4 A BEZE LA HERF A CK > T2 > T3 > T4 > T6 > TS5
>Tl,

—a-557d

—o-415d %254

201
18

16 W
14
12 - @/@\-Q\@___q}\_@/@

10 -

(em)

Phisi

S N B~ O ®
T

Tl T2 T3 T4 TS T6  CK
AbF

H3 RS SRR RSSO

COm 221 913 B 14 ES s B 16 [k

121 ;i

=]
o
T

Ho

ZH (mm)

<
w
T

9%

b3

TR

=

<]

0.0

~

15
FERREL (d)

B4 REELAES SRR ZEN0m
VE: NEFRERR ORI 2R B (P<0.05), .
2.3.3  ANEIAC KA B R o6 K R AR K 8 52
HE S oA, KREEREFPG SR 7 d i, T1 Ab3
WEH&E, 288 cm, BEHEMT CKALH, CK b
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COnZ R s BRAET sl ts [ Jcx

L abe abc ab
8 bc%
. L i
~ 6 i
£
St
N4
4 4
3 - -1
P
kS
L P
2 ::3
1S
%
Ir B3
8
KK

~

R (d)
Es REEEKEEEERHRE RN

PRI K, N 354cem, &T T1AF 22.92%, 5
T2. T3, T4. TS5 Fl T6 AbFRA] 22 55 A B 35 . 1E3KFh
JG# 15 dR, CKAVEMRKREK, H651cem, 5
T2 AbP2E A, WS TIHALRE, 7RG
Jas 25 d BF, T6 AbBARK S, M 7.17 em, T2 4k
PR KR K, N 7.94 em, 435k T1 1 T6 4k 3
PR 8.77% 1 10.74%, BRI &, BfE LR
A S BN, KRR B B AR R IR S B
B, MR A« WG i g
A B =2.5:8: 1 | BKFBUE R KR, #&
R A AL AR RN/ IMEK A T2 > CK > T3 > T5
>T4>T1>T6,
2.3.4  R[AIEC B oK RS BRI B K AR AR 223 71 FIAR
FREES T8

HE 6 T, CK AMEEAR 2T Ty, HCh T2
A B, 4350k 7812, 7584 e/ (g h), T6AbFEAR
RIGTEAL, ~5564 pg/ (g+h), ¥ CKFIT2 Zb¥E
30 28.78% . 26.64%. HIEl 7 AJHI, CK AbFEAR 3
HE e, A 326 kg, HUKON T2 4bBE, 4 3.17 ke,
W T HADANIE, RIS, AR AR
TGN, KAEAAR RIE T SRR RS ) i
SRR, MY SRS A
W7 - BBERE =2.5:8: 1+ 1 I /KRR R 806 s
MRRELE Tk, RFRWG i = EHRAHET A CK >
T2>T3>T1>T4>T5>T6, AR FR &4E 1 ok 2 55
HEF A CK>T2>T3>T4>T1>T5>T6,
2.4 UR[AIAC HK A B B B0 G AR AT 1) 52 k)

H R 5 A, TEKREME A KA S =,
— 188 —

o
(=]

r5520 d ab a

o

=
S
T
HHO

oy
S
T
HH e
Hie

W
f=)
T
HAo

N
=
T

WRARWEN [pg (gh) ]

—
(=]
T

TI T2 T3 T4 T5 T6 CK
b

6 AREEHKEEREFXRERRE IR

5r5620d
4 F
a a
E I :
Z 3 ) | b
b
P T ] be
N l T
fece] 2L T cd
W& T d
i F
1k
0

TI T2 T3 T4 T5 T6 CK
Pl

B 7 AEELLKFEERERMRERRZE DRI

ANTFITC b ) 6 oS T 400 T . L R R e AT ) A A
o XFTHE S, FEKFEREFE 7 d i, T4 208
IR, M 15.57x 107 CFU/g, BEE T T1
REFE, B T1 AT 32.96%, {H 55 Hifth b FH a] 2% 5
AN, TEKRERERIS A 15 d B, T1 AL PRAN B
B AL, N 11.57x 107 CFU/g, T4 Rb3H 40 15 K
B, K 15.14%x 10" CFU/g, W& T T1 R,
T1 AP 30.86%; TEREFIES 25 d, CK ALFRAHTR
B, N 15.14x 10" CFU/g, T1 AbH4H %R
A%, }11.29%x 10" CFU/g, . CK 4P 25.43%;
AR, ST &S 7. 15 A1 25 d #f3k
P ABURREE , Rl AR T s, 5 4
PREE SIS A, FEEEETh AE e - XL
TR G B =1.5:8 1 1 BRI AL
Hicr, (YA R ARSI e, AEEE R
PR B

S
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x5 AREEILKEBERERNMEMEE

Mk A %fﬁiﬁ po-
4574 %154 %254
4TI 1171+0.75h 1157 +0.95b 11.29 = 0.87b
(x10" 95 1414£086ab  13.86+0.96ab 1371+ 0.94a
CFUE) s 1471£099ab 14432053 14.00 + 0.69ah
T4 1557+1.03a 1514 1.14a 14.71 + 0.68ah
TS 1529+ 1.04a  14.86+ 1.01a 14.57 + 1.13ab
T6 14.86+122ah  14.57+0.78a 14.14 + 0.80ah
CK 1443=1.02b  14.71+0.6la 15.14 + 1.01ab
BB TI 3871+1.05hc  39.86+ 1.08c 43.14 + 0.83be
(x10° 0> 39574184 4057149 42.57 + 1.00c
CPUE) s 4171 1 150be 43,04+ Li2abe 4529 +0.89be
T4  4275+097abc  44.00+095ah 4629+ 1.27ab
TS 4343+ 1.1la  44.86+0.67a 48.00 + 1.29a
T6 43.57+1.02ab  45.14 +0.96a 48.14 = 1.01a
CK 4329+1522 4429+ 1.70a 47.14 = 1.42a
B TI 3114+ 142b 3043 +0.75¢ 29.86 + 1.44a
(x10° 05 29434107h  28.57+0.84be 28.00 + 1.07ab
CFUE) o 28712106 27862070abe 2729+ 0.97ab
T4 27.14+1.03bc 2629+ 148ab  25.14+0.96hc
TS 26.14+1.10c  25.14%0.77a 24.86 + 0.70be
T6 24.14+1.12bc  23.29+0.89a 2329+ 1.19¢
CK 1686=126a 2557+ 1.09% 26.14 + 1.28he
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Preparation of carbon-based bisporus residue matrix and its effect on rice seedling cultivation

SONG Meng-lin" *, ZHANG Qin-juan" >, WANG Ling" *>, CHEN Song-ling"” >, WANG Jian-fei" >, XING Su-zhi" >
(1. College of Resources and Environment, Anhui University of Science and Technology, Fengyang Anhui 2331003
2. Anhui Provincial Engineering Research Center for Agricultural Waste Utilization and Soil Quality Improvement, Bengbu
Anhui 233400 )

Abstract: To find out the reasonable ratio of rice seedling substrate prepared by Agaricus bisporus residue, which provides
a scientific basis for the resource utilization of mushroom residue. Six kinds of rice seedling substrates were prepared
according to different proportions using Agaricus bisporus residue, biochar, vermiculite and perlite as raw materials,
and the effects of different raw material ratios on the physical and chemical properties of the substrates, the quality of rice
seedlings and the number of microbial communities were explored. The results showed that with the increase of biochar
content, the water withdrawal rate of the prepared substrate showed an increasing trend, and the ventilation porosity,
water-holding porosity ratio and gas-water ratio of T2 treatment ( biochar : agaricus bisporus residue : vermiculite : perlite
=25:8:1:1) were increased by 14.25%, 5.34% and 6.45%, respectively, compared with that of CK treatment
( commercially available peat-containing matrix ) . With the increase of biochar content in the raw material ratio, the
contents of organic matter and available potassium in the matrix showed an increasing trend, and the contents of organic
matter and available potassium in T2 treatment were increased by 1.71% and 1.76%, respectively, compared with CK
treatment, while the content of available phosphorus showed a decreasing trend. In terms of seedling quality, stem diameter,
plant height and root length of T2 treatment increased by 13.65%, 13.53% and 10.74%, respectively, compared with
T6 treatment ( biochar : agaricus bisporus residue : vermiculite : perlite = 0.5 : 8 : 1 : 1), but there was no significant
difference between T2 and CK treatments, and the root vigour and root binding ability of T2 treatment increased by 36.30%
and 96.89%, respectively, compared with T6 treatment. In addition, with the increase of biochar content, the content
of bacteria and fungi in the substrate showed a decreasing trend, and the content of actinomycetes showed an increasing
trend, compared with CK treatment, the content actinomycetes in T2 treatment increased by 7.12%, and the content of
bacteria and fungi were decreased by 9.69% and 9.46%. On the whole, when the volume ratio of hiochar : agaricus bisporus
residue : vermiculite : perlite was 2.5 :8 : 1 : 1, the prepared rice seedling raising substrate had the best effect.

Key words: subsirate; rice; biochar; bisporus residue
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