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Jitd FH 25 S 00 A0 A AL AR X Bl A TR A A DA Vs Y
A0

A HAAEE BHE B, L
FEF MO BB RIS Rl S TR B, T 410004

T o B = S R R P e R R KD O = 7/ S S S I (2 8= 06 = e N 0B = A 1 ) v s N S D S
(Koelreuteria paniculata) B Y . DI AL R X B NI F, L CKU100% & ). S0(90% B # +5% J 1%
5% U1 4 ) Fl S1(90% W i +5% J 4 s +5% [T, iR 2R W) 55 3 A 4k 2 4 i WA IR 5 R0 B2k 1 2 R 1
25, BTN B B AR A 2R A A T v A B R RCR R . S5 SRR, it e R (BB g
AT R ) 455 T pH, HE5R T OLAE D AR K s R 2R T BR R EE & R A A R, Mn. Pb. Zn W
Pl A e BRI, 8 S0 R T T 5.73% . 13.5% Fl 6.47%, % CK 43 IR TF T 4.98%., 12.8% 1 6.01%, 5
R0, JE4 3T M, Pb. Zn B K R IR E2E 5 W3, RN S1<SO<CK. P 284 Fite FH e K70 % B
B EY R SEE K, Hrp SO MS1 AR AN o ZFEEZE TR/, MEFEFRE . 5 CKMSoMLL,
S1 A FRAUAT B 1] (Bacteroidota). FRFFT 1] (Acidobacteriota). T 1H ] (Basidiomycota) F1F % T '] (Ascomycota) I
A S N, AR SRR S A S AT R AR R, R R R AR O AR ot R g A
e, B H B B L ROR -

KR AR ; HYBE; RN B MAEYEEEE

I E R Ak i KA IR TH AR AE 1, #2020 4F, FREAA 07K 230 EE, R AR
2721107 1, @ 20174 LR, 2 /MRS XG5 Ak, SR T RERET ED, &=
o XALF SRR IR S, BAE TS B R TREA AR K RS, i
JR Al PR B IR AT K Ui %, R0 DX 300 1 A 25 PR RN S B 3 ™ R A Y A e
AN — R e A i BB R BOR, YR R R BeAl L T S T R A L
By, BARARM, 2ORE . AS i ERSR A, CBLRNBEEESRG RN ELT
Brz—r,

WA B EU R E W R, KRR Z B E R . TR (Phytolacca
americana)’, VE (Cyperus rotundus)™ FVERFT 5 (Artemisia sacrorum)™ 55, 55 — 22 DURA Ry 3 19Tt
PESRHUVERL Y, X SR X 4 Jm 1 AR O SO A L (RS Y ) B AR B A i 52 1 s
P, B A AP (Nerium oleander), 2 (Koelreuteria paniculata) F1HLH (Paulownia tomentosa)
WA EER: 2023-03-09; FAAHA: 2023-06-05
ESWB: Wk A AESHRTHRRPIOE (HBKT-2021029); #1H5& #0757 5 By AH T H (20B595)

E—1EH: T (1997—) , HB, WL 5k, whesuft@l63.com; RIEEIEH: Wikt (1977—), 5, W+, ##,
chenyonghua3333@163.com
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SN0 H AT R IR R R A Y R 2RO R, AR MRRR /N O AR i/ INVEI A TR Y A
B, EaEEEMAED, MK ERIERE TS, ERME TN A B R RRE, KA
MY AR KB AR, JFHEALZBMRAME, GEPGE | &R & #h &£
PR, WK R, ERl. MEREESE N R —E R Feith. BMeEEe)E,
JUHAE TR X H 4 R V5 Juin B S AR SR & TR

BT ORGSR IR RRRKPERE 2, SRR S R, A Y AR XETE R
A U ARSI B W HEAT T R AR AR ) AR BN B 0 A, R B ASRE AILT A T g i
HEMBENNHTEEMmET Ha R Y B AV R, BT, X 288 kA5 4 19 A DGk 58 3=
TR RTERLY) A B 8 G S A AR S LA O, T X AR R B 52  AIL AT AR D o MR PR R AR
Yy - - e A W AT W) A 4 AT B AL 3 BRI, AR PR b S BT ARCAR ) R S e AR ) 8 AR 1Y
2ANE R RN L 7 AU A A O T AR 09 A KR B PR AET, A YT
B 09 2 ML R B A 3k, — T TR R AR R W om0 AR W LA, G 1 RO
5o . AeAeAE W AR B O P R AT AR, 53— 7 TR AR MR Rk Oy IR A L A PILER S ) R A
PERE MR AE RO, 4 v 4 T T 52 1 R e 0210,

Y, AR LR A R XA AE NS T, LSBT (Koelreuteria paniculata) “M {31 48
Yy, VI HLEE %% (spent mushroom compost, SMC) 55 JCAIL MY #5453 (attapulgite, ATP) At KA 8E, #
AR LSRR S, RS R S X R A 18 B ROR MR PR A B e N,
TERER R DX A 2548 S SR (IR 2 Bt MR 28 5
1 MRSk
11 il

5K (Koelreuteria paniculata) Wi F W FRAIN & AR FEHL, 0 & 20 80 ecm 9 1 a A= 1 o B 4 i (&
BEa) W IR A SOl Bt , EBAORBRE . ZERA K, SCERETINAS HIE AL AR E (R 1),
MR R e FHOR A SR MR X, R SRR R IREY . pHTE 8 &cfh o B AT IA I A I
WL B %, Mn, Pb. Zn, Cu, Cd & SE &, HE 10425, 3324, 5861, 135,
38.21 mg-kg ',

F1 EIEEMNILSEFE
Table 17 Chemical characteristics of spent mushroom compost
4R TR 480 (mg kg ™)
Pb Zn Cu cd

pH AL/ % TN/Agkg")  TPAgkg')  TKAgkg")

7.25+0.01 52.32+0.25 6.36+0.02 3.05+0.03 8.36+0.01 5324622  29+0.61  169+£2.42  254+0.28  0.41+0.01

1.2 ARG LI

BRI (g 3 il e il F R WA A m R, NHEEK. 98, &4 100, 100 F1 80 cm,
LETIHBESHRE, HUSI SENIEE R R MR, Bk RKERE NN R B e
HESMREAFEMRESGE, F2021 41 H FAMAZEE, (355 A F] 80 cm, £ 8 B A &
K30L, FHEBRMHREAE S, 642 D H 5 IAS 4 ke B P L B AR A M o . iR 1 X IR A 2 A4S
SCAH, CK: 100% R, JToH#; S0: 90% A +5% B 4 ik +5% Ml b, JoAiYr; S1: 90% A
+ 5% HE i +5% MM AR, BRSO IS Y T 21 4 3 A N AT RE, AR 6 bk, X
3T

KA E RIS AT, R AL AWK, EBIBRED, REIN S IATRL . A Y RO A R 52
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R, A3 A H MR R R, e NMHE SR, B oMNHE AN ., YK
JERH, 6 IR E B A A KR AR S AT S A W, SR AR IR R Y A S R, b ER S
HEAT B B U B R B BT . IR S T 2021 4E 1 H F 2021 4F 12 A 78 P R Ol BE R 2 1
WIFJE, S X @ A = R, AR, AR P RE R R ZY 1 500 mm, SEEGHIE], ST 41454
BRI IE R A AER, HRRILPFIRA TEMEENSA T2, THEAHEP LETW
MR Kik.

1.3 HRLEFSHF

1) - 3 2 Ak P ot R 4 S W A o R FH A% TR A ALK -4 O B I e A BLIT iy R A pHL R
FETHI 2 4% pH; R A =S A7S A AR -4 006 B VR I PH B8 F-ag 4 it 5 HHEBE I & KR RN A
AR AL T MR T A . A UR AL IR, SOAECR Y By, 3 SRR
FHBR -H BRI OO, A SO R kR S 4R B2 AR B BT 0 e Bk s 8 A SR H A b
AR - KA VR F W B, AR R R Lk . S IOCH B k™, SR 3. 5-fif 3
TKA R Ll 0305 I o - S8 TR 0 2, Ik A o 1 - SR M b € vk DA 5 e ol 1 il 0 P )
HEATIN R (ZRF BRI A RA R SRARKILA BCR UL & H I E S BIEAS .

2) AP A K AR RN A o A RO 8 DA - 38 3 1T B T A BE B9 5 AR 2R 2R KO B AR R
FH5 A I 5 (Win RHIZO PRO 2013, Canada); R WA Y4 AR L ZEF1 0 3 384, 7E 105 °C F T4
30min, SAJGAE 7S C T HE2fEE, e HAYETE,

3) LAY 2RI E . RS AR IR R E A L, FIERUE Y 2R IR i
Wk 55 A= W) BE 2 B4 A BR AN 3647 o 0 ] Trimmomatic #eff 3k 47 244 . R A Vsearch k44, HIEFE
AR MER U 24> OTU,  J7 9 A ARLEE KT 8055 T 97% 9% 3y — 4> OTU Hiot . fifi [ QIIME 4k fF
Pk A A OTU WA R T H11, JIF 6 T A AC 3R )7 51 5 $0 8 P8 i 47 L X 7 B . 16S fifi A Silva
(version138) 4k 4 HLXF, TS i A Unite £ # 22 b Xt o 4% Ho X6 73 B (8 F BLAST #14F.

14 BESWHE

— i S 55 A 4 iz FH Excel 2021 48 47 Ab 385 il 5 22 43 B R 2 PR A 55 R SPSS 22.0 B
B, R Ry 3 R E S R S R E 22 (n=3); — IR FH Origin 2019b #RF5E L, A=)
i 2 Kz S = V-5 5 s
2 #ER5iTR
21 ZRAEFRLETERBUERES

MASE AR ZS R2)KE, ARAMAREY & pH M 746 B EF LA T
7.62(P<0.05). BRI i & AR IR 8 55 1240 10%, FLEREE SN2 9%, [FIRFEA . Mk, A%
BRI B B A A SR T, BRSNS K 190% . 36% . 2.5% Fl 43%. B it v AR Al S R A
KE] T 10.07.gkg "y Bl R A0 A RS TEREAR T S . S AL T R B E IR ARE S &
(B 1) LBk A, SR I A LA 5l . SRR UM U R T K, il e CK 2T T 124.5% .
271.2% F1 43.1%., M 4% ib B [A) () 35 o i v (1 1) R B, AT CK 41, SO 1 S1 H3EREpifig . K
ViR 1 80 AR G 1) 3% MRS 3 T A B S YR T (P<0.01). SEIG R BT . AR B 3 A BEh CK 2H
3 A 3 il 0 M B A TF AR, R T ST ZH AT SO 4 (P<0.05), S5 b I AR 0] S B ST Ab B
3 =T S0 4B AR AL B (P<0.05). 7E 3 SIS RY B, S1 AU SO 2 AT AL L S R A
AR S e e AR LS T CKANERAL ., UL mTRAAE H, BN R AU 460 Ak M i 5 08 ) &%
PR EIEA . WIS, ZEM A K — e BB R OR T R0 K R ORFERE T, (AR B IR E AL bl
B, w7 L ARAE R KRR T .
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Table 2 Basic physicochemical properties of each substrate

AbFHL pH TKE%  FFNgem?)  LBEFR/%  TPA(gkg') TNAgkg") TKAgkg") HAHF/% CEC/(cmolkg™)

CK, 7.46+0.02a 2533+1.22a 1.5740.04a  40.82+1.26b 0.33£0.003a 0.16+0.01a 10.07+0.02a 2.03+0.0la 17.99+0.69a
CK, 7.38+0.02b 15.55£0.54b  1.50+£0.02b  43.23£0.49a 0.32£0.001a 0.14+0.01b  8.47+0.06b 1.99+0.01b 17.65+0.30a

SO,  7.62+£0.02a 35.02+1.23a  1.344+0.04a  49.66+1.49a 0.45+0.003a 0.47+£0.01a 9.82+0.09a 4.58+0.06a 25.69+0.28a
SO0,  7.55+0.01b 21.06+1.14b  1.2740.02a  52.00+£0.66a 0.25+0.010b 0.33+0.01b  8.60+0.08b_ 4.33+0.07b 22.43+0.36b

S1,  7.62+0.03b 34.68+1.15a  1.3440.0la  49.33+0.34b 0.44+0.010a 0.47+0.01a 9.82+0.05a _4.52+0.03a 25.67+0.15b
Sla  7.74+0.01a 28.40+1.32b  1.22+0.02b  54.01+0.60a 0.35+0.006b 0.30+0.01b  8.00+0.10b  3.87+0.07b 26.45+0.44a
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= 5000} X
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Fig. 1 Changes in soil enzyme activity and available phosphorus, nitrogen and potassium content at three stages
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22 ARCETERYFESEREERTH

LRSI, eI b E SR & EE x3 BRERESERENH
it (;E 3) AL P, i BRI A A 45 B iR Table 3 Content of heavy metal of each substrate
A #H Mn, Pb, Zn, Cufll Cd %5 HE 4 )8 SeR i TR GRS (mg'ke )
Rl = NIy O N R L - L I s CK 80 S1
SR H Mn, Pb, Zn, Cu Ml Cd By & &1 FERET  10910£194.7a 9 448+34.2a 9 453+28.0a
3T B (P<0.05), {HAN[A] Ah PEEH 2 [ i T B MU S sameniB mseoib 884943400
IEEAH 25, SIAFIFF Mn, Pb, Zn, ST 33404392a 302942142 3 053428.5a
Cufil Cd & &= © K W 2 0 35 I T S0 4 31 P gmE e Na308800 273822400
(P<0.05), [A] B}, SI &b P 7F 52 5 5 3 & A SCRHT 423941302 382246.8a 3 830+13.6a
Mn. Pb #l Zn 7 (K T CK AL B AE &L T, 2N SR To47i3sehT050421 2 3 428433 4b
TESZE )5 Mn, Pb Fl Zn (4 & B A5 A 8] 72 B ST 14343.2a 13422.1a 135+1.1a
T CK 4B, c SLE 134+2.2b 124+1.4b 125+2.4b

FESCB A X AR L 25 S LT A ST 342740400 30.07+0.15a  29.60+0.26a
W & o e TR (3% 4), AT LUK LA U5\ Josoriosh 220310060 252760046
AL Mn M Zn 9 & B8R, TE 230~1 100 Vi [RIRRIE 4R SCI NI AR 7R AR A BT S 4
mgkg™, BT ASIE A AT 10 B AR ), U P00s).
ELIE R 35 BB 5 R AR ) 00 bR o T IR R % A T4 RWR, E HANESRIE
2P Pb . Cu M Cd Zri ik, 7£0.5~160 mg'kg71 . Table 4 Heavy metal content in roots stems, and leaves of
%@%%&Tﬁ‘ﬁﬂﬁﬁé}% AR B Sy — Koelreuteria Paniculata

A A R E SR ERE )T e MERIEI e ke )
L& B, 283 Mn. Pb. Zn.. Cu it = i
Cd B B 5 AR /N, 7E 0.0019%~0.026% . Mn 922.3+16.8 357.5433.7 1116.5+2.8
T S [ b 38 o L 5 4 B A 1 7 2 T I Pb 10.3+0.1 1.340.1 163.4+9.8
GIES D . W 69%-23%, J bt 10 4 5 Zn 295.7+20.2 237.56.5 234.6+0.6
LSBT K A8 7 7 46 . ST ANER M. Pb. Zn Cu 27.0£1.5 7.4+0.4 16.90.3

cd 0.55+0.13 0.61£0.04 0.8140.03

3 PR 4 & AR T UL R 1 LU B B KT (P<0.05)
R (CK) Fek RAL I (S0), %5 CKARF A5 T M2 6% . 11% Fl 13%, %5 SO 4b 34351 T 5 2y
4%. 13% F1 10%. 45 Kb IETT T Cu 942 3 I 2K & L 38 6 B 3% 22 & (P>0.05). 73 AMEAREE M
S, BCR A AT SO Ab B Cd 142 I I 2k 1 Hb ) i T CK AR #E (P<0.05).

FE S 56 T %o 45 Ak B EL o P A JR R A HEAT A0 b (181 2), AT DA EDWLHEE Y, CK AT SO 4b 32 (]
Mn, Pb. Zn3 FhE 4 )& 452 800 A it a2z /. ST ARBE S CK R SO ZbBEXT LY, fi i 3 1 25
SRR 2 R AR A A AR S L, S1AREEF Mn, Pb. Zn 54 & 5% 45 09 EL ] b SO Ab B4 51
i 5.73% - 13.52% 1 6.47%, Lt CK A3 73 5l &t 4.98% . 12.81% 1 6.01%., [FIBS AT A& B, S1 Ab
L Cd (5% i 25 F AT 36 JE A 3 CK AL B34 25 T 5 (P<0.05). 45 25 5T Cu 48 KR 43 AR i 25 Fl AT
AARBAETE, WIS ATIR R BRI 5%, b2 FER W0, 2 A4 AR A ek B 590 A0 S Jin 78 52
50 DL FH RS AR 0 Mo, Pb. Zn., Cu 1 Cd A BRI 25 L 9) (P<0.05), /b i b ix JLFh &
& B BE M KA T A AR i, X T A JE R IR B T R I RO
23 TRIMAETERPHEMEEZNZHMN

3N AR ERLA Y 9 A~ AR AS 20 B TR 3 BIE RIS B T 17 543 A4S F 1 563 AT HRVE R IT (OTUS),
FEAR A W38 35 R HE 96% LA b, MR 45 S BB 08 I B AR AR BCSC I 00, )T A B . F AR bR il A B
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(PC,A)(E] 3) H ] 41 4 e A 35 A iy 1l 2R 25
—i, SFEAH NHMITEL, 4 X o
TR o A Ak T L T A B RE VR S5 A AR TR R |
ZFRAKR, FEMHAFEAZILE] (Proteo-
bacteria). PAFF 1] (Bacteroidota). JilL 2% ]
(Actinobacteriota), H.ZF L '] (Gemmatimona-
dota) FI R T 1 ] (Acidobacteriota), £5 4b B 4H
R BE KRR 450 22 5 kW W 2,
320 LR EE M FE] (Basidiomycota) |
FHER ] (Ascomycota) . $EE ] (Zygomycota) .
B35 ] (Rozellomycota) Fav 1 | ] (Chytridiomy-
cota) A . H, HFEITLE 3 AR AR
F 225 (P<0.01), fECK. SOl S14b¥ i 51
535K 9.06% . 76.18% F1 51.66%. T35k 2 441
MEFBERNE TRRENAEGET], T
R 17E 3 207 5 He o 5 R 60.13% ., 18.71% FI
2821%, AW E 254 23.10%., 3.11%
F12.00%. LAY o Z R B0 B
iR (o) KW, ME M : X T chaol F5 4K
I observed-species 15 £, SO 1 S1 4b #FE 75 4
PR G B 3 25 5 (P>0.05), B E LT CK
Qb PR (P<0.05), i simpson ¥E 80 7T LIE H, %&
Ab B[] ) Fh 3 TG 3 25 - (P>0.05); FLIA
J5 T . CK I S1 Ak BRRE I Yy fb B Jo e 3% 2=
5 (P>0.05), ¥JE#EZF S0 41(P<0.05), H 'S0 4
WA A B AR T H A 2 A ik 3 (P<0.05)
Carfes T ES

h
Mz ElGES
Pb

100 Mn

;v

NNANANNANNNNRNNNA, S —

NANANNNNNNNNNNNNNN A —

NS AR I3 o /%

AN

AN

R
Sy
Ry
ANAANNANANNNANNNNY

CKIS01S1 CKIS0!S1 CKIS0!S1

E2 £EKEMn. Pb. Zn, CuF1Cd FTRIFESHDT

Fig. 2 Distribution proportions of heavy metals Mn. Pb.
Zn, Cu and Cd of each substrate

x5 BABERDEESREAL

Table 5 Distribution of heavy metal of each substrate

T4 /%
GRS S ‘

EREER AR

CK 77.216£1.50c <+ 22.784+1.50a

Mn SO 79.686+0.50b — 20.314+0.50b

S1 93.608+0.60a 0.004+0.00 16.495+0.59¢

CK 78.213+1:01b N 21.786+1.01a
Pb SO 76.589+0.40b — 23.411+0.40a
S1 89.691£1.62a  0.001+0.00 10.308+1.62b

CK 76.586=1.02c — 23.414+1.02a
Zn SO 79.814+0.69b — 20.186+0.69b
S1 89.487+0.73a  0.003+0.00 10.510+0.73¢

CK 93.503£1.35a — 6.497+1.35a
Cu SO 92.324+1.76a — 7.676+1.76a
S1 92.809+1.93a  0.006+0.00 7.394+1.93a

CK 88.949+3.05a — 11.051+3.05b
Cd S0 76.331+0.60b — 23.669+0.60a
S1 85.372+2.07a  0.026+0.00 14.625+2.07b

e FEFIAEFHRRAARGE T ZAESR R & LS
(P<0.05); FIFHSCERT. JH43EFHMn, Pb, Zn, CufICAH&H
B A T RIS S0 . EHR AR EE, MBS R et
512K 1) T 4 1) e (S AR A R A VAR TR ), SRS
BHHESRBEICAIETAFE . SULH SRS [H 8 48 1
PR . 25, AT E A E SR SRR, Rk
it (T 4 i I R R T T 7 18 98 25 A ) ) S 36 iy 366 o o 4 U A
IR R L AR A, I B R o A T
IH—fbAb 3

04r : 050
02} - -
_ ‘ 025 :
S o S
N S S - 3
~ N
— o~
g ; g O PO
g 02 Ly & r’e
| eCK i e CK
041  mSo 0250 8 = SO
A S1 : A Sl
1 1 i 1 1 1 1 1 1
0402 0 02 04 025 0 025 050
PC1(33.26%) PC1(25.25%)
(a) 405 (b) HE
T BRSO RN PR R 25 ok, BB R PR AR ]
7 SR

3 ANEIRIEEFRIMEELIRH ST (PCA)
Fig.3 PC,A of bacteria and fungi of each substrate
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Table 6 o diversity index of soil bacterial community
WYy AbTELH chao 1154} goods_coveraget§ % observed_speciesti& 4k Simpson$& £k

CK 3 890.44+561.08b 0.982 0+0.002 4a 2 860.30+468.34b 0.967+0.034 8a

il SO 6 353.55+458.40a 0.969 9+0.002 4b 4 816.40+387.44a 0.995+0.000 2a
S1 6 845.26+372.30a 0.966 7+0.001 2b 5057.53+486.56a 0.995+0.000 8a
CK 380.34+30.25b 0.999 39+0.000 22a 338.30+41.05a 0.88+0.06a

HEF SO 326.59+59.23b 0.998 84+0.000 23b 224.27+39.14b 0.67+0.12b
S1 477.47+31.41a 0.99859+0.000 01b 392.03+£37.15a 0.77+0.07a

SO Il S1 AbBEAN G 7F 7% o ZFEMETC L 35 22 5 (P>0.05), TEERIRF F22 5% 3% (P<0.05).
24 EFREREMRE E€BURIMEETFENMEX M

H 20 P O 35 s R FE AR (] 4()) AT LUE Y, S Ab BRI OE 3 2 S oy Wl i o S1 AR B 425 FE 8K
FHEAZIEE T T CCD24 ., Bacteriap25 Fl Acidibacter J& VA X TR FT W 111 T #) Subgroup 7 )& .
BEIR SR SRAE AT (K 4(b)) s, ST ALBRA (9 L 35 JR CCD24 &5 bacteriap25 R, 55 5 e
Pt . DR . BR0CTE B 2 Wl RN pH AF 7R B IR IE AH DG OC &R (P<0.01). Acidibacter 1 Subgroup 7 1E S0 5
S1A ¥ LR . Subgroup_7 55 5 BT REMERG . IR EEFI pH &3 1F AHOC (P<0.05), fAFRERY, MR
FFETTT subgroup 7 J&F RS 4 pH R IEM KR, X SRR ML FIE—N . Acidibacter
Ja& B A A R BT G i AR 1 BRI O 55 ] LR R B ) A g R R R Y, L R B R R A . AT
BLBT . VA AT pH 8 8 3 1A M (P<0.05), Nitrospira(fE LR TE w8 ) & H P BB AR 5w, »
fR ik A 2EE A, R R IEAE ™Y, 5 [ i i R D 3 B I AR OCHE, (AN 1B 3% (P>0.05),
MeAh, CKALFE AR B9 UL 28 Sulfurifustis M1 S0134- terrestrial_group 5 3 Jit B 76 o4 Al pH &2 A 7] 72

Ji i3 (P<0.05) Bl 2 3 1A 3¢ (P<0.01).,
’tl‘iﬁﬂr | Sphingomonas
PLTAI3

MNDI1
- Sulfurifustis Al3
AHX ' Sphingomonas gq;furlfuztzs
- PLTAI3 ideroxydans
! - Acidibacter S0134_terrestrial_group
0 Sideroxydans MNDI
-1 Steroidobacter Polycyclovorans
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Fig. 4 Difference in bacterial community at genus level and correlation analysis of environmental factors
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Fig. 5 Difference in fungal community at genus level and correlation analysis of environmental factors
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Effects of modifier application and Koelreuteria Paniculata planting on the
microbial community of a manganese slag

WANG Hao, CHEN Yonghua“, DU Lu, LIU Hui, WEN Fu

College of Environmental Science and Engineering, Central South University of Forestry and Technology, Changsha 430004,
China
*Corresponding author, E-mail: chenyonghua3333@163.com

Abstract The application of amendments can reduce the stress of heavy metal pollution on plants in mining
areas, but the mechanism of its impact on the rhizosphere environment is still unclear. In this study, Koelreuteria
paniculata was taken as the test plant and a manganese tailings slag was taken as the substrate, the differences in
the occurrence status and microbial diversity of heavy metals in CK (100% slag), SO (90% slag+5% spent
mushroom slag+5% attapulgite), and S1 (90% slag+5% mushroom slag+5% attapulgite, planting Koelreuteria
paniculata trees) were compared, and the effects of application 'of modifiers.and planting Luan tree on the
interception of heavy metals in slag were explored. The results 'showed that the application of modifiers (i.e.
mushroom residue and attapulgite) increased the pH of the slag, enhanced its fertility and water holding
capacity. Planting Koelreuteria paniculata trees could reduce the. bioavailability of heavy metals, and
significantly increased the residual proportions of Mn, Pb, and Zn, which were 5.73%, 13.5%, and 6.47% higher
than SO, and 4.98%, 12.8%, and 6.01% higher than CK, respectively. A significant difference occurred in the
amount of Mn, Pb, and Zn loss with rainwater runoff in each substrate before and after the experiment, and the
corresponding order was S1<SO<CK. Planting Koelreuteria paniculata trees and applying amendments had a
significant impact on the microbial community structure of slag, and slight difference occurred in bacteria
between SO and S1 treatments, while the significant differences appeared in fungal o diversity. Compared with
CK and SO, S1 treatment significantly increased the relative abundance of Bacteroidota, Acidobacteria,
Basidiomycota and Ascomycota, as well as the relative abundance and diversity of beneficial bacteria such as
saprophytic and eutrophic bacteria, which was conducive to maintaining soil fertility and promoting the growth
of Koelreuteria paniculata trees, improving their stress resistance and repair efficiency.

Keywords woody plants; phytoremediation; modifiers; Mn slag; microbial diversity
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