+ 1% (Soils), 2025, 57(6): 1262-1267

DOI: 10.13758/j.cnki.tr.2025.06.009

CSTR: 32214.14.tr202507310305

B, T, WAR, . LR A VAR IRH I E SR IR WS 30 4R, 1, 2025, 57(6): 1262-1267.

[EBLIE LT 4 EE- AR B E AR IS A 53 30 &£

BAYR, XTE, & &, B

B, NEE, I &, RF

(LY Sl AT 78 A SR A ] F S 2 (P R B g o L IRBTTE BT, st 211135)

i OE: RIEMREXHRR IO RS A SR AL A RN B LT E R Beal A 25 s0sulh © I 1996 4F
THR BYFEAE AR -AEARHIY E A AL 15 ZRE N AL AT AL BR(CF) . S HLACAL BE(PM) S AR RO S R EACAL BRAE , 124 B BT
JET 30 4. ASCERGATTRRNSCHR, W SERAVE B (B AEA MR RRT A S PG . AEAah T TSl MR i I
TIEPRIGE T IR A T OT RS T E AR IR EET TSI, T T [ B R, 5 IR R Y AT ) 4
R . BGRB8

SRR AREIEAE; A, KRIEAIRT; ZUHE; Al
FESES: S-3 XEkFRRRRS: A

Thirty Years of Peanut Continuous Cropping-Fertilization Experiment at Yingtan Ecological

Experimental Station of Red Soil

LUO Yongming, WU Yucheng, TU Chen, TENG Ying, LIU Wuxing, WANG Yi, LI Zhengao
(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

211135, China)

Abstract: Long-term field experiments are invaluable in exploration of agricultural sustainability and ecosystem evolution over a

long period. The peanut continuous cropping-fertilization experiment, located at the Ecological Experimental Station of Red Soil,

Chinese Academy of Sciences, was established in 1996 and has lasted for 30 years. The experiment comprises four treatments, i.e.,

chemical fertilizers alone (CF), combined CF and trace element fertilizers (CF-T), pig manure (PM), and combined PM and trace

element fertilizers (PM-T). In this article, the advances obtained from the long-term experiment were summarized based on

literature analysis. These were mainly associated with soil physicochemical properties, continuous cropping obstacle control,

peanut quality, soil microbial responses, soil environment quality, and soil health assessment. In the future, the research should

focus on topics in related to the experimental treatment as well as the ongoing global changes and emerging environmental

problems.

Key words: Peanut continuous cropping; Fertilization; Long-term field experiment; Red soil; Soil health
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LU ARSI T 1996 AEFF AR AUAE A EAE-IERHE
e AL 24 T ST 30 4, TEAEAEAERY IR
PIRIBT A RIYIBEAE Y - ERA 2S00 | - ERR S
SRS U T — REIFTECR , 2L X
VEAOW B T 582 K AR AL 1 F SRR SO A S T
FHRICHR, ZRE a1 T R RRS Be 20 e AR 25 S0 50 v
30 AR B AR MR E AL IR B U Y B2
B, FEXPARRM A JETT AT TR,

1 REEE-EPHCHAE LI #E R

A IE D IR AL T v [E R 22 B 2T 4 A AR S e
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PRk 1794.7 mm. 35X AR TRV G40 s
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SRR b A B M AR A I A
Ja . XHZ X AT T I BRI RE CE R )2
hFERLEE).
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FFERN, 8 H AR, A2 KN, L5 4 Atk
. ABEHEIE(CF) . AR LI+ TR (CF-T) .
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FEA/NX BT AN 30 m?, /NXBEHLEES, tHEZ
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Table 1 Design of peanut continuous cropping-fertilization experiment

T A 2

HER AL S AU = (kg/(hm*-a))

S 24 WL A R (t/(hmP-a))  BERBOEFP S K H H# (kg/(hm?-a))

A ALIE(CF)

HARA DL (PM)
WA VIC+E TR (PM-T)

FEEERRIE 145 G104 45
FEEERRIE 145 G104 45

FRE 45; FEEEBEIC 45; SALHR 135
FHHMEIE+ROR TR (CF-T) SRR 45; FHEERRIC 45; AL 135

- iR 155 $HBR%EE 0.3; BRIREE 9
1.69 _
1.69 iR 15; #HER%EE 0.3; BRIREE 9

e FEE R FE PRI I S A R F, FEASCH, Si—Lh CF UK ABAMEIEA B, PM ACEEZEA VB TE, kil
MR RTEALIE, 35IRE (S N 460 g/kg). FHEEBIL(E P.Os 140 g/kg). S ALHH (% K0 600 g/kg). HEiRm% A HUIE M S2u 3k 8 30 24
e, MR L. CF A B S R PRSP B R (0 & A, DI oS e me e A& fksr, LARE CF R PM AR B it A 4L

B BRI R 2

R, R NG 1 ST i .7 P V0 Wi PRI

B} onvamviemna. e
e e, g

o b o - » e [P TR ————T S S

EE

Y Do 3%

e e

B 1 EECIRS A E - E A 1 B R

Fig. 1 A bird view of peanut continuous cropping-fertilization experiment at Yingtan Ecological Experimental Station of Red Soil

2 FEWREW

21 TEBEAMRTHER

RIGTFHART (1996 4F 4 H), T3 Eab s bk i
i pH 3.90, zZHeth BFRIE 4.72 cmol/kg, A8 HaE
A& 1.01 cmol/kg, A2 P40 % & 3.71 cmol/kg,

TIEAHLRE SR 8.44 g/kg, FHE T3¢kt (CEQ)
9.95 cmol/kg, A& . W, 2 E RN 0.61.
0.27. 14.9 g/kg, Wi &= 45.1 mg/kg, A R0BE S
HACTK PR, SR & 93.2 mg/kg!™ . KA
JOITAD, 2 5 b 21 98 1) ERL 2 S5 o 2 AN ) 10 it A Ak 2
KT WA R 2).
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Table 2  Effects of peanut continuous cropping and fertilization on selected edaphic factors
3 5T 1996 4 CF b3 PM 4b3
2005 4EH 2016 4EH 2023 4EH 2005 4E# 2016 4E# 2023 401
pH 3.90 491+0.18 4.98+0.16 5.16 £ 0.04 5.64+0.26 5.98+0.19 5.99+0.12
HHLF (g/kg) 8.44 15.6 + 1.66 12.7 + 1.66 13.7+1.21 18.7+0.51 13.4+0.97 17.5+0.61
R (g/kg) 0.61 0.90 + 0.09 0.87 +0.09 0.83+0.05 1.14 +0.09 0.94 +0.04 1.08 + 0.02
2 (g/kg) 0.27 0.41+0.09 0.49 +0.05 0.53 +0.04 1.03 £ 0.07 1.24 +0.24 1.27 +0.03
2 H(g/kg) 14.9 12.3 +0.66 11.5+1.07 14.0+0.14 11.5+0.35 13.4+0.81 13.0 +0.77
CEC(cmol/kg) 9.95 11.8° - 10.5 +0.37 13.5° - 12.3+0.26
e *RIR 2008 4ERE .
211 RE TEEVECE, LI pH BHIRE FA BMRIEEA KGR 2) (EECENE, B CF Al PM

FIZSH, CF Fl PM b BE ] 144 R i 2 25 S
HAE 10 4EJ5 (2005 4F), CF 5 PM AL B 33 pH 4341
4 4.91 Fl 5.64; iEFE 21 4FJ5(2016 4F), CF 5 PM
REFRR 1 4.98 F1 59810 #AE 28 4EJ5 (2023 4F),
CF 5 PM AbFE 351 5.16 F1 5.9910 e M {ij 44
pH & WifaE . CF AbBErf £ 3 pH (W34 inv] G545
BEWRAEIE A 56, T PM ALFE = pH £ B 555
AHLIE A B it v B A O (A g TP 2 A HLIE 24
¥ pH o 8.5). IKAh, HEAE 13 4FJ5(2008 4F)44b
PR A SRR , o R A A8 S5 0T R - 4 AH L 3
TR, PM LB T RIREE R CF ARBETE R, SEp
UE T it A 26 AT HLAE S 800 A LTS AT [ I A #e
PEFRRIVE .

2.1.2 BHEAHUE RKIETFEYIE(1996—2006 )
FHEA YT SR PR A, SRR S AR
BEAE 28 4FJ5 (2023 4F), CF Al PM AbSH A A 1L
TSR R 13.7 F17.5 g/kg M, 43 5145 1996 4E4
T 62% M 107%, FuorARSA P & A )
KFIER . Si AEMiE—2 4001 T+ A HLR A AL
A, & B PM Ab BT RN I AT LT T AT AL
Rl o (BAEE A PR . e R A YRS
AALH HLIR)

213 BT %EE 13 4F)5(2008 4F)CF
1 PM ALFEAY CEC 43914 11.8 1 13.5 cmol/kg!'?;
28 4FJE(2023 4E)/3k 10.5 F1 12.3 cmol/kg ', i
HIRERA YIRS 45 T+ CEC, XAlfESHEdk
T IR A B B A G

214 +HHSRSY AEFEARERT LS. E
NSRS TR IGTF RS 13 4E(1996—2008 4F)
] CHEA B, FEEAKCTRY R, K PM AbHE -
R . e RIS, W CF AR AR H
FFTHN . 3 10 42016 4E R4, HIEARFR

Ab P S R AR, (HEEAE 28 4R (2023 4F), WA
WH SR AR I T AR X BRI AL
A FELIAAHLAEZCN E, & CF AbB i 4 S /R
S FAE P B R TS

48 Tl 3R T B AZ R B A R S 52 e e
HIREFRG  REE AR, RIR AR R ARy
BRI, BHIGR A POm 5 A 22 o it R A L
JIEL YT - 398 4 B B A A5l 4 R 1 R g kg B g T
2023 4, PM AhbBH 4B R CF ARFEAY 2.4 £51,
AR S RNA CF ARG 10 £5 LA B, Diass 2%
A HLAR S 25 B AN I 5 T ICHLAE
22 TEEEEBHNEZESHEERK

R TFLR G BYRT 5 Z2(1996—2000 4F)#E 4 7= &
I AR BE R EEE, 2000 AR5 PR EEAE TR
1996 4E 1 2=, CF Fll PM AbHAEA: 7= i 2247 805 43 1
b 2.42 Fl 3.54 t/hm®, FEZE 17 Z2(2012 4F), 4k
PRAYAEAE PR B R 2 0.21 A 1.38 t/hm?, i fK T
AR - K - (2.79 thm?), FER0 AN B R Y 2
PEpEfg M (E7ERIIE], PM Ab B A PR R 2
F CF 4b# . Chen ZEPNIE T #4E 21 4FJ5(2016 4F)
FIFEAE =, PM ARBIAE/NIX  P= 20k 12 kg,
J& CF ARFRY 2 £, o H il R 25 MLAE X el s i
VR BRERRE IR AR o

TN T A 12 AR e A6 A R R
oy BRI, G5 R R, i b NIRRT AN
AR EE R E , CF AbFR/INX A A A K 2 25 I ) &
WA 68%, PM AbHUE IR FRAE 8% fidy. AL
FrE i AL E KR Z A iR A SEOE R, TESKE
AL A A AR R A B R U AR
HEVEAEA I F 2, O JR TR 45 o B A T R G A
(Ralstonia solanacearum), Ht—HWFR A, TE4EMHR
ZOrIh EE AN R, KPR, 3,5- K
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AEFR/NXAEA ) O/L S 1.68, = F CF AbFRAY 1.62,
LA (A8 SR (A K A (R A7 SRR T

(R EEAA HUIE I A S R T4 S AR A AL BT . X
2012 FFURINAEAETEFT 30T, &30 PM AbBErpAEAE
1~ Cd % (2.92 mg/kg)/E&: CF 4bBH(0.55 mg/kg)f 5.3
09 AT EIAT GB 2762—2022 (£ 5 2 4 [ FAr e
15 PG e R ) O e B AE A 0.5 me/kg AYRR
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Mo TEARIGTFREM 30 4FMH], 2 FH8 8B (nAs
PERREEBERS LUK (DGGE)SF) . il it . 4124555y
MrERAWIEA, HEsh T LI Y 58 BR AT
JB . F/NESEROSR GO DGGE J7 % AR
13 472008 )AL A MR PR 38D T T 208, £ 3 PM
Sb FEAE A AR B A L AR SR A 17T 200 TR RNk PR AR
BE ST CF B ; AAb3rp b5 16 A B R4
PEEAERCR A BTN, Liv Z52UH Chen 2517351
KA I TP A MiSeq 7 £ R X #EME 17 4F
(2012 4F)F 21 4F(2016 4F) () - HEAN B BETE UEA T T it
Bro HIE AL, PM Ab3HE CF Ab3HAG B i 40 T =F
B OREOR Z AR, P Ak B HE X DL TR
(Proteobacteria) . Jill £k I (Actinobacteria) 55 Ay fI #
I J5 3 & Bt R S A LI BRAIE T A6 2B AR PR Rl
JEW Ralstonia WIFIXTERE, TMARPRA 25604 W =E 1
HO, X AT RESE PM Ab FRAE A 7 A BSR4 31 2% i 1 i
2 — il 3P UR il i qPCR O HiA
X AR 28 42023 4F) L RUEY Sk . BEICR
PEIAT R D RESE R HEAT T 208, & Bt FH A 2547 AL
JIE 8 A T g rp S A A S R AR, R
AN [ it A o) 52 1 2T 30 A= W D s 0 i 2

24 TERERETWK

30 APk, AR FH A HEPREE o () A A T 15 3 4
FEE I EA, R (I 5T PR TS Y ek
TP R R SR T OGS R . IRFEAR K B
5y, RESEIT R T XTE 4R | OB RS e o A Y
BRHERIBIEGE , LASE 7R N [R) e AL ] o) 52 b 21 498 3R 455
J R S
241 HE)R Wang UM THEME 17 4E)G
(2012 4F)+-4E Cu, Zn, Pb, Cd W&, K PM
WFEH Cu, Zn, Cd W& EEE T CF AR, X[
RESHBEA —ER Cd AROXEE BT Cd
SN (7.91 £0.06) mg/kg), AN ALAEH Y Cd & &
WIE 0.1 mgkg Zidy. Si ZUWNIGE TEME 23 45
(2019 4F) - 4Erp Cd WY&, RS T AL RIS R(CF
ABFR(0.36 £ 0.03) mgkg, PM ALFEA(1.52 +0.09) mg/kg).
PM 4b3 + 1 Cd & &% CF AbFREY 4.2 4%, im#fk
FH Hb - 38 JXURS 07 26 015.(0.3 mg/kg, 5.5<pH<6.5)",
R XU 45 HIE (2.0 mg/kg, 5.5<pH<6.5)> T & 4
i, E—2 R BCR #EZAREUE /T 3 cd 1Y
A, A8 PM AbHH SRR PRI & LL(F1, 43.6% +
2.73%)%% CF AbFE(23.0% + 1.66%) RMER AN, [5]H) 5
AAENLGEE) B ERA e, XREEAE
HLIE AR A — D7 BN T H 464 308 Cd & i,
FH— R Cd WERE, HEK AR Cd 25
JRUBSS 38 i
242 KL Yang ZEPUEAE THEME 23 4E(2018
)RR RO R R R, kAT il G SR AL
B HHEEAT 43.8 + 16.2 MEIERHER , i 7 T Kt
MR R 164 £2.7 45 XFHCERL, HFEP A
A 1250 + 640 NERHURL, - HEFIRE S BT &
RHGETUR S AL 23158, PM ACFE + 35 s
B4 FR BRI (3.50 + 1.71) x 10° 4~/(hm*a), X
A K0Tt FH i 25 AT ILAE T BE 5 | &2 SO R 45 3 15
W R S
2.5 TEERREITEM

FET AR R, AT DO A K EE S £
R EBERDL . Si S IR NBAR S ik, AR
pH. AW, &R . & . WmEMES8E 6 ~=
BAHATIPN, RIKIEIET PM A REAY +HEAE ) ik
FEIEHCH 0.747, 334 WIS 1300 01 (R 5
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JB VT A 25 KU 45 B (mERT) 7 VE AT ITAR L %% PR 143
4 PP &R T TE A S XA Cd > Cu > Pb >
Zn; AREIFGEAEAET, J5 3 FE4)E e SR

http://soils.issas.ac.cn



1266 +

e %57 %

Krds %k B/NT 40, AL FARIS YK ; (78 PM 4b
HAHE Cd 1Y ELikF 174, H CF ARFRH s T
3345 ~4.0 £, RUIK Wit G FEA0 3+ 58 Cd 238
| y5 YLK 261,
2.6 ETFKEKLE T EEROEMHAR

ZAF B AR EAE St IR RS TR B T PR PR AN
Rl R LT IR 2), Xee RS ] IR H
HEOCH A A R LR R RS L N, e
AEUOIEEGE T 5 R H R R X A T R
TERYRE, AL CF Ab B+ AN pa BETE 1Y Z AR PE A
T AL T ) SZ PR B SE R, T PM A3 4 S A0 TR 7
AEXTANERURR, X AT HES PM bR s i3y i 3T AL
B P EE R A W R RE , NIRRT R E5R A 3%
YOG, #HEASEPRIL, CF Ml PM AbBRHFh + 35
Hh BRI BT R R R A A I A e 22 5, A 10
pH 5 2B S BT %) A P R i

3 T EE-IERHKEAE DXL B Rk
73 1]

ARG H W ZAG M | T B AL AG
)4 fE W BL o, B KM E A2 e 1 H A9 IEAE T
o BEA HE PR AL AT R T, KM E ik
St TR RS I S, R Ss TR  RLA e) RE
Wb SCRTIR LT A6 A AR MR Y E o3
%30 4Rk, TEEEARRERPIG . LD AL . AR
PR RN A5 AN R D5 T AR AR 2 R B IR A2 4
A 10 AFHFE IR, R SR AR A T SR R, R
AT BB, AT RO R, R BUORARTEL
NI ST
3.1 WETRMEEK LS

i T AT A PR T R WL BEAERL
HITRZS SEYRIE A P AR A KIS 1
AIEIRD | BRI EE . FRRRERAYALBE, S TR
A P S0 2B 2B AR AR 1 S SCHEE o AT L B
SRR R O R S R AN, XY IR
ORI, IR AR AR | R YIRS D RE A e

MR 7 T R AL figh 25 T Sy 0 LT v D7 218 X
Pl TC Bt S 19 23 Ak i 4R (IR 2 AR
3.2 AREEHRENSNE

TR g T FE A T 38 [ e vk ) 45 R R A1
TATBRE T KA EE S AREES
SRR LA BB A B R AR Y A AL, ST
TIRBUEY) SR B SR, M 30 AFAN[E] 5 Bk

RGO, B LA PR R RS 7 fE
PEATAE A7 SR | LSRR e SR e v 3 3l K
AT 2 7 3 (] R fif 2200 O ) Y g O - L 21
SEA HLB A KL A H Tk
3.3 tEESHITEYKEEN

VP2 LIRT I U R B, 5 A B R - o
MIEL, O LIS R 205 R | R
PrAERP BB ER RS, AT RE L B
AR A IR . AT RO R, A A AR
SN 30 4F )5, BEREFEADUILHEAR) Cd. PiER
MUPEEE | WOBERE C AR L rh A AR R R . Rk
WAEBA S, a2 il Bl Sk,
Xof 3 BEAL 2 R TS Y WA TR M 2198 () 2% 1R Y 36
BT g AL 5 KU RO AT IR A BR S TR A
o

4 Z5iE

AT 50 AR RIIAO A 2R Bl o 2
SR DAL, O TR 2T A A AR
K@ XA A T R Bk 218, HAMEA 542
38, WAk HE AN BOR AR AR Rk B A Y
PSR EEB . ROk, LTSRS AR AR T At
FER 30 5 A7 36 P07 A S0 X — e P T, 3 el
AL E , Sy 3k [ pig 75 D X AR AL KAl
BRIk TR )4

S 30k

(1] VCFEgHR. 4% 2024 [M/OL]. Jtxt:
[E 43 bt, 2024, https:/tjj.jiangxi.gov.cn/col/col385
95/index.html.

(2] R, HESCAS, 2R, AF. FEA AR ROAT R R HLEEF
FERERET]. 3, 2015, 47(2): 259-265

[3] ZEFNI, SKREEAR, E264F. fE4 AR R ALK 5T
PERE[I]. 13E, 2015, 47(2): 266-271.

[4] Chen D L, Wang X X, Zhang W, et al. Persistent organic
fertilization reinforces soil-borne disease suppressiveness
of rhizosphere bacterial community[J]. Plant and Soil, 2020,
452(1): 313-328.

[5] Rasmussen P E, Goulding K W T, Brown J R, et al. Long-
term agroecosystem experiments: Assessing agricultural
sustainability and global change[J]. Science, 1998,
282(5390): 893-896.

6] XA, &SIl 0K L g A Bk 2 ).
B R AR R2244R, 2012, 35(5): 147-153.

[7]  $hiE, RIER, 48 R EEBAESS R R
SRR S RYI]. T3, 2007, 39(6): 849-854.

[8] Chen W, Teng Y, Li Z G, et al. Mechanisms by which
organic fertilizer and effective microbes mitigate peanut

http://soils.issas.ac.cn



%6 1

BEKIIAS . TR LT St 6 A S AR MR 2 SR W 30 4F

1267

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

continuous cropping yield constraints in a red soil of South
China[J]. Applied Soil Ecology, 2018, 128: 23-34.
FNE, BROKHL, AR, AF. R LI X I B
Frle sy D208 S ST 52 e 1 R BE]. R,
2011, 48(1): 98-102.

LI, PO, BREAT, S5 RRERECRIN P b2
BREVE 2 M A ST (7], A 5 RN IR 2], 2025,
41(10): 1358-1366.

Si S C, LiY, Tu C, et al. Responses of labile organic
carbon and extractable cadmium fractions in an agricultural
soil following long-term repeated application of pig manure
and effective microbes[J]. Bulletin of Environmental
Contamination and Toxicology, 2022, 109(2): 304-309.
TN, BOKHT, ZRdRwE, GE. K SLMIC X LrE R
A FEEPLR . F50M CEC RIS, ITiERll A4k,
2011, 23(10): 133-136.

A4, WR, BTE, F KRIWESE#IE N R
LTHEAE SR SR P BESE[I]. B SR IR B AR,
2023, 39(4): 480-487.

Wang X B, Liu W X, Li Z G, et al. Effects of long-term fertilizer
applications on peanut yield and quality and plant and soil heavy
metal accumulation[J]. Pedosphere, 2020, 30(4): 555-562.
ENE, BAKE, XHE, 55 LLEEAREAE T AN &R
TR RO I 2 B[], AEZE2#4R, 2010, 39(2): 6-10.
E/NE, BROKHT, 2R, SF. KIUIE M X L0
AL AR AR W 2 PR RN T AR 9 3 R AR R []]. +
HE2E 4k, 2011, 48(4): 725-730.

ENE, BEKE, XA, & AEAAR S I S e M
HAGRAE D). B4R, 2011, 30(12): 2803-2808.
ENE, BB, XVHE, S B4 T AR N RS
R SEE o ORGP SRR R[], EAE B ih
iz, 2011, 27(1): 88-92.
EEDEEFREEN 2, BETSEEEESR. BMhE
EZARE B SPGB GB 2762—2022[S]. b
AU R AT, 2022.

FANEE, B8O, XIHE, 5. AIEEREANRLET
IR BRBAE Y X R BT ()] BN R e Rk S
H ARl ERR), 2011, 32(4): 23-27, 38.

Liu W X, Wang Q L, Wang B Z, et al. Changes in the
abundance and structure of bacterial communities under
long-term fertilization treatments in a peanut monocropping
system[J]. Plant and Soil, 2015, 395(1): 415-427.

[22]

(23]

(24]

[25]

[26]

[27]

[28]

[29]

(30]

(31]

[32]

[33]

[34]

B2 BB 5l £ Sl G FRAH SC AR My W s )
WFFE[D). ¥ &: TLPGRL K%, 2025.

R W SR, B ERER 2 L5
PBE i AR M A T e KUK A AR v (1047 GB
15618—2018[S]. dbat: s H AL, 2018.

Yang J, Li R J, Zhou Q, et al. Abundance and morphology
of microplastics in an agricultural soil following long-term
repeated application of pig manure[J]. Environmental
Pollution, 2021, 272: 116028.

SiSC,WuY C, LiY, et al. Divergent soil health responses
to long-term inorganic and organic fertilization
management on subtropical upland red soil in China[J].
Ecological Indicators, 2023, 154: 110486.

AR SRV P Bt i 2 e 398 ok A A A g
WEPPAE ST D). dbst: shERREBE A, 2022.

HWEEH, BREAT, B4, 5. AEGEICAAH T 5L
Fh TR L A PR A R B R RIS ()]. 3, 2022
54(6): 1201-1209.

Janzen H H. Long-term ecological sites: Musings on the
future, as seen (dimly) from the past[J]. Global Change
Biology, 2009, 15(11): 2770-2778.

X, REE, RERE, & hESPHN SRS S
AR, FRERRA224R, 1990, 10(2): 132-137.
KA, TRIERE, M, & P ELH LR RE T
HEA AR RS T EBABEBE T
2018, 33(2): 191-197.

Ren G D, Teng Y, Ren W J, et al. Pyrene dissipation
potential varies with soil type and associated bacterial
community changes[J]. Soil Biology and Biochemistry,
2016, 103: 71-85.

B, BREAT, HER, & =P m g bR
AT AL S A B T R 1) L ERIFR ], B, 2025,
62(6):1711-1721.

Shen D H, Gu X, Zheng Y Y, et al. The fate of
erythromycin in soils and its effect on soil microbial
community structure[J]. Science of the Total Environment,
2022, 820: 153373.

Han Y J, Teng Y, Wang X, et al. Soil type driven change in
microbial community affects poly(butylene adipate-co-
terephthalate) degradation potential[J]. Environmental
Science & Technology, 2021, 55(8): 4648—4657.

http://soils.issas.ac.cn



