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Effects of Contlnuous Annwa‘ Crop' Rotatlon and Fallsow on Sqll Aggregate Stﬁ-blhlt,y and
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A’bstract An, order lo explpfe the effects of continuous Jnnuaﬂ crdp rolgj]on ahd fallow q,n aggregate stability and,bfgdmc-(“.érbon content in red soil , the red soil in sloping farmland was
lakq*,‘ifas lh?'resedrch obJecl‘, and lhe_waler stable aggr@gales a-hd organic (ar})on '_(Pg_utenl were determined using the wet sieve method and? };olasslum dichromate-concentrated sulfuric
dmd quemal i_h,ealm'gl,'lﬁelhod re§peclnelv The changes in ;011 aggre{e‘lte sl'bll,u. organic carhon content under the four treatments of maize-vetch-maize rotation (M-V-M) ,
maize- pé‘a ﬂfaue rotation-{(M-P-M) , maize-fallow-maize (M-F-M) , and nual fallow (F-F-F) from 2020 to 2022 and the relationships hetween them were analyzed. The results
showed lhal in 2021 and 2022, the contents of > 2 mm aggregates treated with F-F-F, M-V-M, and M-P-M were significantly increased by 67. 01%-100. 92%, 29. 71%-33. 67%,
and 29. 68% 38.07%, respectively, compared with that treated with M-F-M. In 2021 and 2022, the stability parameters of F-F-F and M-V-M were significantly higher than those of
M-F-M (P <0.05). The content of >2 mm aggregates, geometric mean diameter (GMD) , and mean weight diameter (MWD) under the M-V-M treatment and R ,; ( > 0. 25 mm
aggregate contents) , MWD and > 2 mm aggregate contents under the F-F-F treatment increased with the increase in fallow years, whereas the content of 1-2 mm and < 0. 25 mm
under the F-F-F treatment decreased with the increase in fallow years. Both green manure rotation and fallow treatment could increase the SOC content, and the SOC content of F-F-F
and M-V-M treatment increased with the extension in age. Correlation analysis showed that SOC content was significantly positively correlated with R, ,; and GMD under all
treatments. R ,; and GMD under the F-F-F treatment and GMD and MWD under M-V-M were significantly positively correlated with SOC content. The results showed that
continuous annual crop rotation and fallow was beneficial to improve the content of soil macro-aggregates, aggregate stability, and SOC content, which could provide theoretical basis
for the implementation of reasonable continuous annual crop rotation and fallow patterns and soil erosion control in red soil areas of sloping farmland in southern China.

Key words: green manure; crop rotation; fallow; aggregate stability; soil organic carbon
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Table 2 Test design and treatment
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Table 3 Green manure turnover under rotation treatment

2020 4F 2021 4 2022 4F
Qb - -
fif 7 T&E TH fif T
M-V-M 10 341.41 2667.73 10 300.13 2631.20 12 674.74 3734.30
M-P-M 7937.32 1760.27 9738.13 2193.87 10 372.68 2760.27

1)M-V-M B M-P-M 431 38 7% 5 K-35 - R 5 A B 6 K-8 - R K AR A, L0 J R+ 2 09 507 35 00 kg hm™
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1.5 Hdmabre

F] ] Microsoft Excel 2016 Il SPSS 23. 0 %k 4 #E 17
B 0 R 5 3 b, R SR 2R T 22 43 BT (One-way
ANOVA) PFH A [ b B[] £ 46 b 19 25 S Wl 357k 5 R
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Fig. 1 Soil aggregate composition under continuous annual crop rotation and fallow pattern

2.2 ESLFAERAERBERL T g A R AR E M
A ACRRAE

AN TRV B A R ASE 20T K AR P 4 48 1A SR A RS 1
B EZ MR 45 5 (] 2). 7E 2020 4 1, M-V -M 4B () GMD
FI MWD ¥ i 21K T M-F-M 1 F-F-F 4 3 (P < 0. 05)
[ 2(b) F12(c) |, Ry, 38 M-F-M Ab #  25 FEAK T
9.33%[ & 2(d) ]. 7£ 2021 4E 1, M-V-M, M-P-M Fl F-
F-F AL ) GMD . MWD F R, ,s 34 2. 3 & T M-F-M &b
H(P<0.05) K 2(b)~2(d)],M-V-M & #{¥) D % M-
F-M & FEAR T 14.37% [ K 2(a) ). 7£ 2022 4F ,M-V-
M Fl F-F-F AL B GMD . MWD Fl R, ,s 34 i 2 55 T M-
P-M A1 M-F-M(P <0.05)[ & 2(b)~2(d) ], D W & ZA%
T M-P-M HI M-F-M 4L BE (P < 0. 05)[ 8 2(a) ].

A TR 56 AE AR Ak R ] — K R i P 3R A AR e
SHAEAR AR 0y Z A 2% 5 (F 2). M-V-M

I M-P-M 4k B F 2021 4F D 4 2020 4F W 3% BE AL T
12.00% F17. 49% ,F-F-F AL FE R 2021 4FF1 2022 41 D
I i A T 2020 45 18] 2(a) ]. 76 M-V-M AL B R ,2021
AEFN 2022 4F () GMD |, R, ,, F1 MW D ¥4 I 2 55 F 2020 4
(P<0.05), H.MWD ., GMD {8 b % % 5 4F R i 38 fin i
B . AE M-P-M kb B R, 2022 4F () MWD 8 2 & T
2020 4 (P < 0.05) ,2021 4 1 2022 4F GMD & 3 & T
20204F . 7E M-F-M K Fa Pk A1 SR A AR 0 PR AE 45 He 1
PRARAE 3 [ JC B AR LB . 7E F-F-FAREE R ,GMD.,
Ry, »s F1 MW D Bl ACHE A B 7 388 o g 385, D W i 22

HI AN [ 56 VR AR B4 003 A VR AR BFASE X A 498 A
RAIRTEE VERRUR TR T 2250 B R W (K 2). S AEIR#F
ARy AR 2 S — 35 9 52 BAE X R, s MWD I GMD
BIA A 02 52 ), R VERBFAE Oy A 0T D A7 A i 2%
SO, 35 A HAE DR DA 3 5



1648 woom B % 45 %

v [Cvev [ wem [ P

3.0 1.0
(a) Y: P<0.01 P:P<0.01 YXP:P<0.05 (b) Y: P<0.001 P:P<0.001 Y XP:P<0.001 Aa
Aa Aa
25 _TAE—T—é,iéha B, BabLBab AB?Ba Aa 0.8
_L_I_ L T e _l?_b Aa Ba
2.0 Aa i ]
Ba Aa M Ac Ac
g 0.6 Bab_| T | Xe
E Bb = Bb
Q15 % 7|
O 04
1.0
0.2
0.5
0 0
2020 2021 2022 2020 2021 2022
1.4 90
© Y: P<0.001 P: P<0.001 YXP:P<0.01 Aa ) Y: P<0.001 P: P<0.001 Y XP: P<0.001 A
- Aa 1 80 Ab Aa _Ti
- _L Aa I Ab L Ab
Aa Ab Ab 70 Bab_1, Bab Bc Ac
p T [] M me | e [P
g BabL—L T = 60t ] 1
£ Bb _1 | B
g o8 1] e £ 50
= g
0.6 < 40
30
0.4
20
02 10
0 0
2020 2021 2022 2020 2021 2022
4 1

I?n‘/J\%%l%ﬁi%ﬂ'Jf"1’E4ﬂ<ﬁ${‘H’J?HflﬁlIi’%ﬁf%%ﬁfhﬁHﬁ*ﬁkiﬂlﬁﬂ%%ﬁ%@<@ 05); Klﬂiﬁilﬁﬂ“ﬂ ﬁ*ﬁiiﬂﬁ’%ﬁ
luJI%%WTTLEMM’EPH#E{é lﬁﬂ##ﬁz(F(Ol 05-) Y*ﬂPﬁﬁﬂi&ﬂ*i"{’ﬁ%ﬁ@ﬁﬁﬂ%%ﬁ*%ﬁ WP <0.05F1 P <0.01 FoRd i E B,

P <0l 001 Fe7i 7 bt TR Ly v “ F'g

(& V)5 o Mﬁw

2.3 '_,;é’zs@rﬁEi‘@‘f/&ﬁ:ﬁ*ﬁﬁ?ﬂgﬁmﬁmﬁ I (v Evrm By B
R TR AR PACHE A5 28 AR 55 X8 - M LR 7 Ik FG 23 Y PS0001: P <0001 ABa T

SR 45 5 (] 3). 2020 4F F1 2022 4F 1, F-F-F il M-P- ol a B e 1 ‘LGE

M 4R 1 SOC 4 34 2 75 F M-F-M(P < 0. 05) , ?_LM 1., j

£ 2022 4E 71 F-F-F . M-V-M Fil M-P-M &b 3 i SOC % W 1s ad il

O M-F-M 4 G 3 50 44, 14% . 30.21% A 2

21.32%. M-V-M il F-F-F 4b B R 1 SOC % &= bl & 5 % 101

YEAF R By B T g fn . o, M-V-M 4 BT 2022 4F

(1) SOC 25 5 2020 4F A1 2021 4F 1 35 #2725 23. 59% Al o

16. 17%, 1Mij F-F-F 4 B 2022 4 /Y SOC & 1 4% 2020

G E R T 20.59%. WU 7 2 A HTR T # A T o 202 2022

PR 4E 1 AR 29 5 SOC 75 7 A 4 5 % g o, h

N e ANTF NG FBE R OR R — S AR R BEAE 63 (19 SOC & 1 76 R [7] il A b 31
Wi 9% S IR !
A2 EAE I H2 AN 2 25 52 5 2 (P < 0. 05) s % 7 e 5 5% B 35 7% [l — i R Ab 149 SOC.

2.4 ESEEAERAERPRE T 1 5 H R R E T AE T IR 48 R PBEAR 03 17 22 5 .35 (P < 0. 05) , Y Al P42 31 36 R 6

S5HBR S B2 R PRBEAE O FUAC AR AR BEEE 3R, P < 0. 05 I P < 0. 01 R A B35 30U%
o . P <0.001 R A7 5 2 B0
3 E ] Ex 2 o) p
BT S HLRR 5 - R 9 A T S0k
9‘%&7\*}1“%‘% E»q ( Fé—] 4) s TIE F-F-F ﬁ}E‘F ,Rg_ 25(7‘:0. 730, P= Fig. 3 Soil organic carbon content under continuous

0.025) Fll GMD (r=0. 780, P=0. 012) 55 SOC &t it % 1F- annual crop rotation and fallow



3 1 AT S TR AR SRR B X 4 A SR IR AR e Mk S LA 9 5 i) 1649
e r=0.730, P =0.025
o r=0.076, P=0.850 @ o ®)
e r=0210,P=0.580 °
o +=0.580, P =0.100
° [ ]
80 2410 e o % e
e® o %o
e
[ ] PY [ ] [ ]
[ ] ° (J
[ ] [ J
ES Q 22 ¢ e oo
5 70 ° ° ®
R
[}
[ ]
° ° o0,
¢ 2.0
[ ] [ ]
60 ° o F-F-F ® r=-0.730, P =0.025
® M-F-M e r=-0.110, 7 =0.780
° ® M-P-M ® r=-0.058, P=0.880
® M-V-M o r=-0.340, P=0370 o
1.8
15.0 17.5 20.0 225 25.0 15.0 17.5 20.0 225 25.0
® r=0.780, P=0.012 L4 | o =0610,P=0.079
® r=0.180, P=0.650 (c) ¢ e #=0.210, P =0.600 (d)
® r=0.560, P=0.120 ® r=0.620, P=0.076
e r=0.710, P=0.032 o #=0.790, P=0.012 °
PY [
0.8 1.2 °
[ ]
£ g °
E g peC
a ) B 10 [ ] ° ; /,,0 'S
= = e
G} = ° ° o
0.6 e ° <% o.
[ B
° o ° ¢ ° ¥
2 e o |
o 4
. " oo ° ° . ¥
. 4 08 [ o
e
[ ] [
[ J P °
0.4
15.0 17.5 20.0 225 25.0 15.0 17.5 20.0 225 25.0
(SOC)/gkg™! (SOC)/gkg™!
i P<0.05FP<0.01 /R EEME,P<0.001 FmHEEH I, KA XK 5% i EA5 X 8, T [

B4 FARLETIHEARFREMSSOCEENXER

Fig. 4 Relationship between soil aggregate stability and soil organic carbon content

AHE, D5 SOC & i 2 i A 5¢ (r=-0. 730, P=0. 025) ,
16 M-V-M &b 3R, GMD (r=0. 710, P=0. 032) 1 MWD
(r=0.790,P=0.012) 5 SOC & i F IE A X% . 7E M-P-M
A M-F-M F,SOC 5 £ 48 P 5 A 4 [a] JC B 8 19
MRS

B2 AR R R R 0T R Pl 5 5 A
R E AR CPE S BT R (B 5) ,S0C & 5
R, s 5 i 3 TEAH 5 (r=0. 674,P < 0.001) ,5 GMD &
L FIEAE (r=0. 463, P=0. 004) , 5 D A1 MWD 43 51| 5
BAH SCHNIE AR DG B R4 1 7K F-

3 it
301 3% S JE AR B A PR B X 0 SR AR AR E TR Y

AL

S AT SR AR A R AR - 8 P SR AR 1 AT

RUAR AR, LA U RS E Mt T R R A A7 L EOK
55 R AR b 0 A A1 9 P SR AR s A I i £
HELEAL I VE M 4 R 0 S 1P G T AR 0
HEMWD ., GMD ., R, ,, Fll D J& FAF 4 38 P 5 R Fa e
() EHE AR , MWD . GMD Fl R, fH# 5 , IR A BLIR
Tl AN BBV BE M - HE AR TR 4R B (D) /N R
- M S R RS . AN B SE 45 R R AE 2021 AR
2022 4E X AR, 5 K- N - BRI, H
A KA AR R BEAL PR 2 3R S T > 2 mm 1R
K E B MWD, GMD FI R, ., B T < 0.25 mm M1
PR B D, X 5 SCHk [ 27 TR BIF 98 45 SR AR, B0 R 4%
JIE 38 T A 4 K P SRR H ) [ B s D T B A R
MR ). TR PR R 3k 0 R I AR 2 7E - 1 vh R 4k
15 2 K ik B 5 0 A8 A AR T N A R T 1 3 25 4
(T B>, Liu 5558 13 fF 58 5 R RUR FASVE R G0



A R R I, R T L B
ToKFaE I BAK X 5 AR B R 45 R — 80 HR
P 2 2 A 3 3 R VS ) 3 AR RN B A T Bl A L
ke ) 2 AL RN A3 i B 3 T A R SR L AT S 31T SR AR
(49 25 A2, Nouri %5703 i F 5% L 45 55 /B9 T A9 A
Rfetrd, 5E S, EL 34 a B 55
VEY) (B G RHE Y ) b B K3 HE £ (1% 1 3R 17 1 o 2
B AR (MWD) B B 42 &, 5 A0 58 15 21 1 25 AR
R R AR YR R AN SR AR R A
SECAR TR Y 18 SR AR | LT - 38 SR Y I
Ty — 5 T JE AR R K gk RE S AE b HE R 2 A RN 2%
R R 38 2o 40 2 - HERIURE A T AR - HEAIORE S 2 i 1
e VA SRR (4 FE R A L T 4% TR Ak B i R A
T EAG, BUBRER IR T X A B, 5 8t
VA 58 A B 397 40 A1, 08 T B0 A P 3R R 5 s 1k
FEK, <0.25 mm BRSNS . AFRIE
KL, 2020~2022 4F AR R BFAL B > 2 mm F1 SR 1K

1650 % om B % 45 %
@) r=0.674 . o (b) . o =-0165
20 P<0001 P=0337
° °
24 (X ] ° o
¢« o * 2 ° *° o
75 o o o
. e o °
° .
S 22 * . *
5 70 Q ° ° °
< . .
.
65
2.0
60
°
18 *
15.0 17.5 20.0 225 25.0 15.0 17.5 20.0 225 25.0
© r=0.463 . @ r=0320 .
09 P=0.004 P=0.057
° °
° 1.2 .
08 .
. °
°
0.7 = ®
g £ . ® e o
g 1.0
S ]
&) oo .
= ° °
0.6 N ® o °
o ® o
o o
05 ° i
0.8 . [
o ¥
. * .
0.4 .
15.0 17.5 20.0 225 25.0 15.0 17.5 20.0 225 25.0
; »(SOC)/gkg™ o(SOC)/gkg™
' r =] 1 & . =
JRATFEN = CEs | AMEAREREENS SOC A BRI X R
/ i .‘;.:' o | Fig. 5 Relalio;fghip l)etween—s'oizl-aggregate stability and soil organic carbon content

SERMAMREEY S TSEREMENLH, X5
Miao 55" 3 1o BF 5% Bk 2 AR B RV FORBEAT 3
P SR R A5 Ak R AIE BT A5 3] 10 235 SR AR AL . JHE PR 2 fR B
G0 1 R PR SR AR AR VR i K TR IR R OK R E R G
HARBEAE B A Y Fp 2 B 2 ] g HL A 1 1 24
WL, I A O R AR BT AR e O — A
JE R RIE ARG LA 22 5 OBk b 38 rp 24
)RR AR T AR A Ak B R A A R T K AR AR A
TP, DRI, A 110 T A IR0 4% R = 1) L T T 2 AR ok
T KRR R RARC> 2 mm) I9IE Y. Udom
AP o F RO [ AR B A 5 MWD A5 3] T AR A
A ZE S, B S AR R B - MWD B35 & T
TR AR M e . 5¥ L R R AR R B AL B e £ op
Wy 5% VR TN R V5 W 0 7 35 A BT B A T A 18 AN
IKAY I PR FEST B BE T WS R Wk KOR
B 1) BB TR 4 = SR A A ) 1 BT 22 AR B 43 W )
A BT A A /N ORL Y £ 2 R 2 A AT+



3 1 PR RE RS A AR RS VR IR R e e 1T R ARG 1 B A LA () 52 ) 1651

BEK A R AR BT BN FR 2 Y. ARBIF ST IR R B, 2022 4F
FK-FF-EKREELIFER GMD, MWD R, , 1 i
FETER-BO-EXDNEEMERTER-BIT-E
KA FR H R AT BB 5O [ SR IE 9 AR 2R o A R )
WA BB RS MR R . AR PR A ) 4
o 23 AN ) A 2 5 W) - 498 AT SRR 1 08 IR AR A, A
117 5 BOA [7) 2 BB 55 A b 38T A 58 A 2 i B o 1 7
22 R

- LSRR 5 A b R R A B it 4 A
FHYIMIC . e R L fe R 72X RS AR H
T A A B 45 A5 S e 3 A AR R L AR AR
e B A A W T A 2 — 2 B ) - R A R AR TR S
FasE o FEAR B ST, B A e A RBE A BR A A K
JE R S B AR AL PR T AY > 2 mm B BIK & &
GMD F MWD 324 14 i, 2% BH Bl B 1 J8) A AR B e 2+
FAE K AT LA Rk I AR A R SRR g L X
5 R 2502 E W58 45 2 0 25 S AR L, Miao %52 58
R, 24 a RIRHEA TR AT R A 18 0L
%ﬁ%WM%mﬁmﬁﬁﬁm%wé¥%%$%%
WEFETE0.25~5 mm FR A S & GMD M MWD. H

ﬁlm%%%ﬁ&ﬁ%ﬁﬁﬁ@mﬁMMﬁﬁﬁﬁ

Lgm*$%ﬁ$ﬁfwg¥?¢£#ﬁ%ﬁ
AR A Mt 1 55 4\ B4
%%ﬂﬁ%ﬁﬁﬁm@%ﬁﬂ%ﬂéﬁz#mfﬁ
ﬁm%ﬁ*mzﬁﬁﬁﬁmﬁﬁﬁiﬁ x4 [

m%ﬁ@%%%%“]%%ﬂm%%ﬁﬂmﬁwzﬁ

J#Wﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂfﬁﬁ%ﬁ%ﬁﬂyf

cmtﬁmthl%wwmx_ﬁ$m%ﬁ@ﬁ

S . IR PR T A N 20 B R 7 A L
PR R 22 M S5 ook H AR R R T SRR R R Y
T, ) AR 0 T 8 0ok PR SR A 5 L O A
WL S5 48 45 K A SRR AR B Seoh, Bk -& IR -8
Kb BT (9 4% 7 P SR 4 5 ik AR S P S B A B
FIE T 80 AR D AT S B B e K i
) T %k E BRI B, e TR B 1A R, B L
9 P SRR A A L R 58 T R B R AR
52 RE 1, DT B IR T - S A 4 1 R E v 5

BEpE,
3.2 SR AR R B T BLE B i 1
AT LB 2 0 MR RS B % L

%ﬁﬂ%w@*%#ﬁﬁkﬁﬁi%%%&?‘
ZRVEYI G AE R HIE | 2R | it AR AR N &R
JH%WW”$ﬁnkﬂ3am%ﬁﬁ%%?¢
b B ) SOC 25 5 359 i T4 PR A B . o) ol S 0 A 9
HH 4% PR) 300 o ol 28 S 0 2 TES OB S 42 1) 8 o i AL 4D
JEAT LR, BE A% 8 28 19 1 SOC &5 12 . Miao 25 W 58 &

L5 T K VAR L , < 0K BE R 9% 35 4 7 SOC
L3 SRR AS B 45 ML) LB DA AT R R 2
5 ) o 2 MR v 3 45 A7 2 5 B 0 3 A 1
A 24 A 0 R, LA B 4 B At U T LA
2 3 4 498 A L R 4L 4 5 T A, 00 35 R T AR B R L LA
BATHLK S T W9 B, L35 WK AL & W R 35 3 4, A
A7 F T SOC 1Y %4 £k A AR 7 i 4% PR b B v 7 35
YA ELBEA A IR T %3 H 1936 3, AT 53 S0C
SRS ARBIIE R, AR E K- T K
A FE T 9 SOC 35 4 B 25 58 45 AR 4 B 9 22 1 1
hn, H 2022 4 SOC & B 2 % 5 F 2020 4 , X 5 Liu
A4 995 3o TR 9 35 5 K SRR RS A R 1 SOC 3 ik 1
g5 MRL . Nath S50 58 0 2 01 13 a (9 & Rk R -16E
W K R /I 22 - L A A A WL A e ke T
5%~T%. It , 3% SL 5 AF AR BERE 48 1 fin SOC & &=

AT WU A IR 45 0 ok 1 308 P 2 AR 1
FUAT WL R R R A %ﬁ%ﬁﬁﬁ*
mamW£mﬁﬂ%%%m;M%wﬁW%§ﬂ¢
?ﬁ%ﬂ&ﬁ?@maﬁ%amimﬁ% 35
GMD 5 5 3 0 A % & k-5 7 - ok e sl
m%m%%imﬁ«mnﬂMmm%wc@iéﬁ
%Eﬁﬁlm%wﬁn%ﬁéﬂﬁ%Tuﬂhi%
3 R XA A B A i it
%?Wﬂﬂfi%ﬁ@%%ﬁﬁ%p%ﬁﬁm%%
AL PP %k 1 9 S L A o 0 R 0o
%&%%ﬂﬁﬁ%ﬁﬁ%ﬁ%ﬁﬁﬁﬂﬁ%ﬁm
I3 1o R SRS A A0 SR S D B AR AR BRST
R, AERBEAL B R R, s F1 GMD 5 SOC % H &
IE B A5 X 5 Miao 25 BF S 18 FI A0 45 — 50 . 1
J5E A1 S A M e AR 00 B A I 0 R A U A
Ji 7 1 i RS B R L AL WK AL 9
EW R, T AT AT SOC R 2 1T SOC 1 4 13k A1 3
T 2 1 B R 4 550, A R Tk T R R T i S R e, L
PR 2 5 1 T 22 R A A e S T 1 K T R At
TR L3 EUE TR SOC HE B[y J 4 2, W T 412 a0k e
Fry 1 0 3R A g

%

(D) #AERBEBL KT > 2. 1~2, 0. 25~1 F1 < 0. 25
mm PR MR E S 80 A B R . 7E 2021
AR 2022 4, 7 S0 VR RN AR IR BE A0 B Y RE 48
P e R A SRR B o R A SR AR AR

(D?WWﬁEPﬁ>21zox1ﬁ<0%
mm P 5 R B it AR 2 1 S 8O AE RO, B oK -
P T -ERAEA PR B9 > 2 mm A K S & GMD
HIMWD K J8 AR AR B Ak B 6 11 3R 1A F 52 e S 8 (R, s



[10] Six J, Bossuyt H, Degryze S, et al. A history of research on the

1652 woom B 45 %%
MWD) HI > 2 mm %Mié',\ﬁ Fﬁ% %/ﬁffﬁ(ﬁﬁi PR E(JE link between (micro) aggregates, soil biota, and soil organic matter
f/(ﬁﬁij][] . ﬁﬁ)%] ﬁiﬁ(ﬁﬂ}E—F 1~2 mm 1 <0.25 mm dynamic:i[.]]. Soil and TAillage Research, 2004, 79( 1):7-31. .

- . Cn] fafge, BB, 50, 45 R S fbos 74 mg w6 7 - e 1A

P SR 5 4k I AR R A o I £ £ A BRI . BUEHERL B C. N, DAL SRR AR W 1. 5

5 VAE (0 5 T 1 D 2 3R e o B B, 2022, 43(7): 3752-3762,

‘l‘é%ﬁ}% uﬁﬁ% ) He Y, Sheng M Y, Wang K, et al. Effects of land use change on

constitution, stability, and C, N, P stoichiometric characteristics
(3 ) ﬁﬂe%,ﬁz }D{?k%#ﬂ‘ffﬁﬁjﬁ? ﬁgﬁ%% SOC /E"\% ’ of soil aggregates in Southwest China karst [J]. Environmental

H T 5 A2 B A BE A SOC 5 5 B 47 BR A9 4E Science., 2022, 43(7) : 3752-3762.
Kﬁﬁiﬁﬂ ) [12] Ye L P, Tan W F, Fang L. C, et al. Spatial analysis of soil
P - . aggregate stability in a small catchment of the Loess Plateau,
(4) B ﬁ AR SOC & 5 Ry o5 et ) IEAH China: I Spatial prediction [J]. Soil and Tillage Research,

K, 5 GMD 2 i3 EAC s 4R IRBHL B R /Y R, L5 AN 2019, 192: 1-11.

GMD &J@P?%’VE‘F E,(J GMD FI MWD i/“/JL:j SOC /Fl\iﬁ [13] ZhangY, ESZ, Wang Y N, et al. Long-term manure application

s N enhances the stability of aggregates and aggregate-associated

%E$Hﬁ : carbon by regulating soil physicochemical characteristics [J].

Sk CATENA, 2021, 203, doi: 10. 1016/j. catena. 2021. 105342.

[1] RanY G, WuSJ, Zhu K, et al. Soil types differentiated their [14] 2%, shEsp, skts, &5 . KPR R+ HEH R 415
responses of aggregate stability to hydrological stresses at the AP LR LT]. BREERFAE, 2020, 41(5) : 2416-2424.
riparian zones of the Three Gorges Reservoir [J]. Journal of Soils Wang X, Zhong Z K, Zhang X Y, et al. Relationship between the
and Sediments, 2020, 20(2): 951-962. composition of soil aggregates and the distribution of org_auic carbon

[2] Li HQ, Zhu H'S, Wei X R, et al. Soil erosion leads to under long-term abandoned restoratmu— [ Envmﬁmenlal
degradation of hydraulic properties in the agricultural region of Science, 2020, 41(% 2416-2424. —;,-’"a"l '.
Northeast China [J]. Agriculture, Ecosystems & E'ﬁ;i'rolnmenl, [15] MalL, degl',__Q.u Shen S T Response of soll aggreqate %lalrlhty and
2021, 314, doi: 10. 1016/j. agee. 2021. 107388. .'._,:F' dl%lrlbut]{)l’ljof orgdmg ck;rb(m to alpine grdssldﬂ%ﬂﬂﬁnonl in

[3] ZhuX A, Liu W J, Yuan X, et al. Aggregdte :ldblhty and size Northwcst S’ichuan[ﬂ eoderma Regional 2029” 22, doi: 11
distribution regulate rainsplash erosion: ,“Ev1dence ,fmm a humid 1016/} geodrs 20?0 e00309 | o .-"f;-"
tropical soil under |dlfferent land-use regrmeb UJ Ceod’erma_,— [16] Cudn % An"N Zm:g ,,“et a{ Climate warmmg nnpgcls on soil

."_2I022 420,, lq_l 1() 1016/j. geoderma. 2022 J'IPSS'O i f‘ orgdn}] (mbqqf-frd(tlons dngfggregdte stability in a llb(ffd ,dlpme

[ 4:1 4hdng ¥, .F-Q"I' X.‘“ Qiu Q, et al. S(nl a_fd; W‘d%ﬁ’irvatlon meadow‘[ J. Soil Blol!*gv and Biochemistry , 20}8,.116+-224~ 2__'57' '
| rheasures Hvedhcﬁ" erosion but resuTt in carlbou- and "i;m [17] Mwit.ﬁ%l FUE ?Fﬁj{ G YR K *tﬂ:_;kﬁﬂﬁﬁﬂ;XT )

f qccumu;latlon oLred soil in Southern L]nna {,j} A. rlwllure, j:ﬁ’z%#- - 13 141 %ﬁéﬁmbﬁ Rz ()], Iﬂﬁi wmfﬁ

-~ ' E,co%y%tnems & Enurunmenl 2023, 346 !{011 10. |10 9{] agee. (':F'%I) Q_‘QI.ZO 28(1) 96' 103.

'n‘ I-F 2023 108346 I ' " J Lin P‘F Y, Zhou M H, Zha.gg B W, et al. Effect of long-term

[5“ Pgng Q‘ I;PU B LY H‘p Y X, et al. The ro]e.d)f convéﬁlor;:y application of biochar and straw on soil organic carbon in purple soil

‘. dm-."ﬁpgrlcultural ! soil erosion [J]. Agrlculture, Ecosystems & aggregates of sloping uplands [J]. Chinese Journal of FEco-
Ehvlronmem 2023 348, doi: 10. 1016/]. agee. 2023. 108407. Agriculture, 2020, 28(1): 96-103.

[6 1 ﬁk’]@ﬁ*, XUAE, S diAh, 45 . SR Ui o BT R AR AR IR Bk H [18] Li Y M, Duan Y, Wang G L, et al. Straw alters the soil organic
T E R ARG S RE )] BB Rl 22, 2023, 44(1) . carbon composition and microbial community under different tillage
482-493. practices in a meadow soil in Northeast China[J]. Soil and Tillage
Nan Z W, Liu Z, Meng W W, et al. Structure and function of soil Research, 2021, 208, doi: 10. 1016/j. still. 2020. 104879.
fungal community in rotation fallow farmland in Alluvial Plain of [19]  Yan Z J, Zhou J, Yang L, et al. Diversified cropping systems
Lower Yellow River[J]. Environmental Science, 2023, 44 (1) : benefit soil carbon and nitrogen stocks by increasing aggregate
482-493. stability: results of three fractionation methods[J]. Science of the

(7] R, skertty . At My R 4 DOBE %8 75 IR F 09 25 1) T 44 Total Environment, 2022, 824, doi: 10. 1016/j. scitotenv. 2022.
[J). ARG, 2022, 37(9): 2231-2246. 153878.

Song G, Zhang H M. Spatial reconstruction of farmland rotation [20] Seidel E P, Caetano J H S, Karpinski A S, et al. Residual dry
and fallow in the typical black soil region of Northeast China[J]. matter, weeds and soil aggregates after winter cover crop [J].
Journal of Natural Resources, 2022, 37(9): 2231-2246. Journal of Experimental Agriculture International, 2019, 32(2) :

[8] Deng L, Liu G B, Shangguan Z P. Land-use conversion and 1-11.
changing soil carbon stocks in China’s ‘Grain-for-Green’ [21] Thapa V R, Ghimire R, VanLeeuwen D, et al. Response of soil
Program: a synthesis[ J]. Global Change Biology, 2014, 20(11): organic matter to cover cropping in water-limited environments[J].
3544-3556. Geoderma, 2022, 406, doi: 10. 1016/j. geoderma. 2021. 115497.

[9] XB4e, mB, Jed, 5. AW scRFSFTE X460 + 5k + [22] Kamran M, Huang L, Nie J, et al. Effect of reduced mineral
WA RAR S A AL r s []. FREERE A%, 2021, 42(11) ¢ fertilization (NPK) combined with green manure on aggregate
5481-5490. stability and soil organic carbon fractions in a fluvo-aquic paddy soil
Deng H, Gao M, Long Y, et al. Effects of biochar and straw return [J]. Soil and Tillage Research, 2021, 211, doi: 10. 1016/j. still.
on soil aggregate and organic carbon on purple soil dry slope land 2021. 105005.

[J]. Environmental Science, 2021, 42(11): 5481-5490. [23] Elliott E T. Aggregate structure and carbon, nitrogen, and

phosphorus in native and cultivated soils [J]. Soil Science Society



34

SEREST U JLEeS

A R Xk e e P 3R A RS 5 A B A BIL Bl F) 5 1

1653

[24]

[28]

[29]

=
]

1307
_,J

-
f

Y.
I

[31

[34]

of America Journal, 1986, 50(3): 627-633.

Yang J L, Zhou Y D, Ye X, et al. Continuous ridge-furrow film
mulching enhances maize root growth and crop yield by improving
soil aggregates characteristics in a semiarid area of China: an eight-
year field experimenl[]J. Plant and Soil, 2023, doi: 10. 1007/
s11104-023-05953-4.
Ye L P, Tan W F, Fang L. C, et al. Spatial analysis of soil
aggregate stability in a small catchment of the Loess Plateau,
China: I. Spatial variability[ﬂ. Soil and Tillage Research, 2018,
179: 71-81.

Zhang Q Q, Song Y F, Wu Z, et al. Effects of six-year biochar
amendment on soil aggregation, crop growth, and nitrogen and
phosphorus use efficiencies in a rice-wheat rotation [ J]. Journal of
Cleaner Production, 2020, 242, doi: 10. 1016/j. jelepro. 2019.
118435.

Blanco-Canqui H, Mikha M M, Presley D R, es al. Addition of
cover crops enhances no-till potential for improving soil physical
properlies[ﬂ. Soil Science Society of America Journal, 2011, 75
(4): 1471-1482.

B8, TEE, BDUR, 5. SOME X KR B A3 A1 R 1k
M B R S e ) S NS T 5 s A L) . e A s ARl o
R ORHE30), 2021, 29(7): 1194-1204.

Lya YT, YuAZ, Lyu HQ, et al. Composition and stability of soil
aggregates in maize farmlands under different gréen  manure
utilization patterns in an oasis irrigation area[J]. Chi%ﬂouma]
of Eco-Agriculture, 2021, 29(7): 1194- 1204

Liu W X, Wei Y X, Li R C, et al. ]‘mprovmg sonl aggregale:

stability and y(ul ?raam( carbon seqpesp‘auon l]y ﬂ'o I,rﬂ arg,];

"'_k:gume hds,eﬂ (rop Il’otdtl(ms in the NOI‘til Chmd}l’lajln _ﬂ-"'i

(flf the Tgfa]r’ qmrgfmem, 2022, 847, dOI -",Wi‘ 9',_ l_totenv
2022. 1 7:5-18' ,-"-* Ll ¥
]ﬁoun A“' Tee ] L_Ym X H, et al. Thlrly fo h)./__ear; of no*llll}age and
cover crgups improve soil quality dnd ln’?ﬂ’dﬁ:‘ ((]tt(m ::yleld 1r1
Alfl:%o]s, Sout easterrul__gSA 7] GeoHerma,‘u 20],9 337 998-i
1308 Y : o g A
-J‘Hpﬂ"‘k C Pul_x;]lca C, Otten W, et al. Funcllonal root
ié‘fi%'slfl( ;ation of cover crops to improve soil physical properties[]].
]Luropedn Journal of Soil Science, 2022, 73(1), doi: 10. 1111/
ejss. 13147.
Miao S J, Qiao Y F, Li P, et al. Fallow associated with autumn-
plough favors structure stability and storage of soil organic carbon
compared to continuous maize cropping in Mollisols[J]. Plant and
Soil, 2017, 416(1-2): 27-38.
Soka G E, Ritchie M E, Mayemba E P. Influence of current land
use and edaphic factors on arbuscular mycorrhizal (AM) hyphal
abundance and soil organic matter in and near Serengeti National
Park[J]. Journal of Ecology and the Natural Environment, 2015, 7
(5): 158-169.
Qiao Y F, Miao S J, Li N, et al. Crop species affect soil organic
carbon turnover in soil profile and among aggregate sizes in a
Mollisol as estimated from natural *C abundance [J]. Plant and
Soil, 2015, 392(1-2): 163-174.
Lichter K, Govaerts B, Six J, et al.

contents of soil organic matter fractions in a permanent raised-bed

Aggregation and C and N

planting system in the Highlands of Central Mexico[J]. Plant and
Soil, 2008, 305(1-2): 237-252.

Udom B E, Anozie H. Micro-aggregate indices and structural
stability of soils under different management[ﬂ.
of Soil Science, 2018, 28(2): 66-71.

Zhao F Z, Fan X D, Ren C ], et al. Changes of the organic carbon

Nigerian Journal

\

[38]

[40]

[41]

[42]

[44]

[45]

[46]

[47]

content and stability of soil aggregates affected by soil bacterial
community after afforestation [J]. CATENA, 2018, 171:
622-631.

Zhu G Y, Shangguan Z P, Deng L. Soil aggregate stability and
aggregate-associated carbon and nitrogen in natural restoration
grassland and Chinese red pine plantation on the Loess Plateau[ J].
CATENA, 2017, 149: 253-260.

A, TR, AR, 25 JESRMA A R SRALVE B Y
eV RS AEL D). VORI AR, 2019, 32(1): 148-153.
Zhang Q, Yu E J, Lin H B, et al. Soil aggregate characteristics in
topsoil layer under continuity planting same green manure crop[J].
Southwest China Journal of Agricultural Sciences, 2019, 32(1) :
148-153.

KEH, AR, BRRIE, & HHE SHATIL H O SO0 A A
AR AR S AT s ] b A S RO AR (R 330
2021, 29(9) : 1558-1570.

Zhang Y M, Hu C S, Chen S Y, et al. Effects of tillage and straw
returning method on the distribution of carbon and nitrogen in soil
aggregates[]]. Chinese Journal of Eco-Agriculture, 2021, 29(9):
1558-1570.

ke, TRIL, i, & Y ﬁ‘ﬁﬁﬁ]iﬂﬁ{’ﬁ%ﬂ@it’é.
LIS Vs ﬁ&T’mﬂ#ﬂ ‘ 7ki1;k1¢ﬁ#ef"§019 26(2):
9-16. —:;r"""'f u'j'

Zhang Q YI_I.'L_LE J Lin\H B, et al. §lab111ly d?ﬂ Pl‘()dll)lllty of
dggrevdtf dgfected hy dlffi:ant continuous green m"‘dlnu ﬁ:’dll?nb
[Jl. Rese’ rch of S(rll and’ Water Conservatlon,ﬁm%ﬁ (i) :
916.“.”’#‘ \ ' _,J,fw-’f?
dos Reg‘ Mﬂﬁms My, CzL{] JIE, Jorge R F,J:zl al, -"CIOF type
mﬂult;,pll‘ est sorh'aggregqtum ﬂg)ﬁ organic matter under no- rﬂldﬂ J l-rl
Soil and'Tl"age Réscilth, 12009 104(1): 22-29.._ ’_,.r’
£ 24 i 3, S, S KR m#mﬁam:;agﬁ/
e wﬁ&ﬁN%m (LI AT R 200 35
(24)., J.21 128. |
deg"X QiJY, JingZH, ,e! al. Effects of long-term conservation
tillage on soil aggregate stability and carbon and nitrogen in paddy
field [J]. Transactions of the Chinese Society of Agricultural
Engineering, 2019, 35(24): 121-128.

RUHE, BERER, B F, % B - TR e AR A8 U] L e
RARTE TE A HLaR A2 ma [T, op [E AR ARl 24412, 2016,
24(1): 27-35.

Song L P, Luo Z Z, Li L L, et al. Effects of lucerne-crop rotation
patterns on soil aggregate stability and soil organic carbon [J].
Chinese Journal of Eco-Agriculture, 2016, 24(1): 27-35.
Siddique N E A, de Bruyn L A L, Osanai Y, et al. Determining
the role of land resource, cropping and management practices in
soil organic carbon status of rice-based cropping systems [J].
Agriculture, Ecosystems & Environment, 2023, 344, doi: 10.
1016/j. agee. 2022. 108302.

R, BRI, 28 AR, 45 AR ARIL S RS U 1) i X R
i o M A AL P R M 0 R e (D). Al TR R
2020, 36(7): 125-133.

Liu W, Geng M J, Qin Z G, et al. Effects of co-incorporation of
green manure planting and rice straw on soil organic carbon pool
and soil enzyme activity in a mono-rice cropping system [J].
Transactions of the Chinese Society of Agricultural Engineering,
2020, 36(7): 125-133.

Liu S H, Kong F L, Li Y, et al. Mineral-ions modified biochars
enhance the stability of soil aggregate and soil carbon sequestration
CATENA, 2020, 193, 10. 1016/

in a coastal wetland soil[ J]. doi:

J. catena. 2020. 104618.



1654 I S 45 4
[48] Nyamadzawo G, Chikowo R, Nyamugafata P, et al. Soil organic 123-132.
carbon dynamics of improved fallow-maize rotation systems under Huang L, Zhao G H, Li T L, et al. Effects of straw returning on
conventional and no-tillage in Central Zimbabwe [J]. Nutrient the organic carbon components of soil aggregates in wheat fields on
Cycling in Agroecosystems, 2008, 81(1): 85-93. the loess plateau [J]. Transactions of the Chinese Society of
[49] Liu X T, Tan S W, Song X J, et al. Response of soil organic Agricultural Engineering, 2022, 38(13): 123-132.
carbon content to crop rotation and its controls: a global synthesis [52] AnsariM A, Choudhury B U, Layek J, et al. Green manuring and
[J]. Agriculture, Ecosystems & Environment, 2022, 335, doi: crop residue management: effect on soil organic carbon stock,
10. 1016/j. agee. 2022. 108017. aggregation, and system productivity in the foothills of Eastern
[50] Nath C P, Hazra K K, Kumar N, et al. Including grain legume in Himalaya (India)[J]. Soil and Tillage Research, 2022, 218, doi:
rice-wheat cropping system improves soil organic carbon pools over 10. 1016/j. still. 2022. 105318.
time[ J]. Ecological Engineering, 2019, 129: 144-153. [53] Nandan R, Singh V, Singh S S, et al. Impact of conservation
[51] Bk, WA, 450852, 55 FEAFIE O 88 + RO i+ e tillage in rice — based cropping systems on soil aggregation, carbon

IEERL 2 R FERH W Tl AT S

RIEE A2 [J]. Aol TR 24, 2022, 38(13):

pools and nutrients[ J]. Geoderma, 2019, 340: 104-114.

(IR R ZF) & 5| IE 8 #r & 51 B 5F

202349 H 20 H , o FERFA SRS ST IT 1 ERHOE SCHTT A5 R S fii & B A T 2022
g G AR . Gt 4R B R RBERE#) 2022 4F 12 &

7

‘ SFIE uE FE
BB 14 897,%&@? 3.759,%&@%@ o A3 it
: o i

[ = |
[
ill' ';:I. I |
Illl" # 1/ " I"
| 7 3
™
j BE.
ﬂﬂ. Ii &

)

S
W



HUANJING KEXUE Vol. 45 No. 3

Environmental Science (monthly) Mar. 15, 2024

CONTENTS

Research on the Evaluation Method and Application of Provincial Differentiated Carbon Peaking in China ««eeeeeesreesssresnssimnsniiin LIU Run-pu, PENG Shuan, CHEN Yu-shuo, et al.
Evolution and Influencing Factors of Spatial Correlation Network of Construction Carbon Emission in China from the Perspective of Whole Life Cycle «eseeeseeeeeeess REN Xiao-song, LI Zhao-rui
Efficiency Characteristics and Evolution Patterns of Urban Carbon Metabolism of Production-Living-Ecological Space in Beijing-Tianjin-Hebei Region

TIAN Chao, CHENG Lin-lin, SHAO Ying-chao
XIAO Ting-yu, SHU Yun, LI hui, et al.
Coordinated Control of Carbon Emission Reduction and Air Quality Improvement in the Industrial Sector in Hunan Province «+eereeseesseessseenee LINan, LIU Wan-wan, ZHU Shu-han, et al.

Assessment of CO, Co-benefits of Air Pollution Control Policies in Taiyuan’s 14th Five-Year Plan«++-++++:

Coal Control and Carbon Reduction Path in Henan Province’s Power Industry Under the Carbon Peak and Neutralization Target: A Medium- and Long-term Study

""""" ZHANG Jing, YANG Meng, ZHANG Wei, et al.
Environmental Benefits of Pollution and Carbon Reduction by Bus Fleet Electrification in Zhengzhou ««eoeeseesseeresesssisime, Z0U Chao, WANG Ya-nan, WU Lin, et al.
Multi-scale Driving Mechanism of Urbanization on PM, ; Concentration in Urban Agglomeration in the Middle Reaches of the Yangtze River
+ZHANG Zheng, ZHOU Ting-gang, ZHOU Zhi-heng, et al.
Analysis of Spatio-temporal Distribution Characteristics and Influencing Factors of PM, s Concentration in Urban Agglomerations on the Northern Slope of Tianshan Mountains

WANG Xiang-nan, ZHANG Zhe, LIU Fang-qing
Spatial Variability and Source Apportionment of PM, ; Carbon Components in Tianjin - WU Fu-liang, WU Jian-hui, DAL Qi-li, et al.
Characeristics and Source Analysis of Carbonaceous Aerosols in PM, ¢ in Huaxi District, Guiyang «eerereeeresemsnsnenesenessnseenen: GUI Jia-qun, YANG Yuan, WANG Xian-qin, et al.
Pollution Characteristics, Source Apportionment, and Meteorological Response of Water-soluble Tons in PM, ; in Xinxiang, North China «++++++=++- LIU Huan-jia, LI Lan-qing, LI Huan-li, et al.
Characterization of Metal Elements in Atmospheric PM, ; and Health Risk Assessment in Heze in Winter from 2017 to 2018 +++x+xe++- DU Hong-xuan, REN Li-hong, ZHAO Ming-sheng, et al.
Analysis of the Jumping Characteristics and Influencing Factors of Ozone Pollution in Beijing «+veseeeeererresrsnimimnnis PAN Jin-xiu, AN Xin-xin, LIU Bao-xian, et al.
Analysis of Photochemical Characteristics and Sensitivity of Atmospheric Ozone in Nanjing in Summer +LUO Li-tong, ZHANG Yan-lin, LIN Yu-qi, et al.
0Ozone Pollution in Suzhou During Early Summertime : Formation Mechanism and Interannual Variation ««+seesoeesseesrrssissnin., WU Ye-zheng, ZHANG Xin, GU Jun, et al.
Distribution Characteristics, Ecological Risk Assessment, and Source Tracing of Heavy Metals in the Sediments of Typical Lakes in the Middle Reaches of the Yangtze River
........................................................................................................................................................................ LU Hong_bln' LU Shao_yong. LI Xlang, et al‘

s of Heavy Metals in Surface Sediments in Lake Ulansuhai Based on PCA-APCS-MLR Model

CUI Zhi-mou, SHI Xiao-hong, ZHAO Sheng-nan, et al.
Spatial and Temporal Distribution and Risk Assessment of Heavy Metals in Surface Water of Changshou Lake Reservoir, Chongqing *++++++ ZHANG Rui-xi, LIU Ya-jun, LUO Yong-nan, et al.
Pollution Characteristics and Ecological Risk Assessment of Microplastics in the Yangtze River Basin - «+eseeeserersrersssnininnin. LI Si-qiong, WANG Hua, CHU Lin-you, et al.
Assessment of Microplastic Pollution and Estimation of Annual Emission Volume in the Dongshan Canal of Yichang City DING Shuang, LI Wei-ming, ZHANG Xu-tong, et al.
Occurrence Characteristic and Risk Assessment of Microplastics in Sishui River (Xingyang Section) «++resesesesesesesesnnsnniniine ZHAO Chang-min, HE Bing, LI He-tong, et al.

Contamination Characteristics and Ecological Risk Assessment of Pharmaceuticals and Personal Care Products in Drains Flowing into the Yellow River of Ningxia

GAO Li, LI Ling-yun, ZHENG Lan-xiang, et al.
Characteristics and Risk Assessment of Antibiotic Contamination in Oujiang River Basin in Southern Zhejiang Province «eoeeeeeseeseersseseneeens ZHONG Yi-xin, LI Li-xiang, WU Xin, et al.
Spatial-temporal Distribution and Source Analysis of Polycyclic Aromatic Hydrocarbons in the Sediments of Poyang Lake ««esoeesseessrssnssnisinininin MA Yan, SUN Chen, Bl Jia-le, et al.
Change and Prediction of Water Purification Function in the South Bank of Hangzhou Bay in the Past 20 Years veoveeeereerereeeseerees WANG Shan-shan, CAO Gong-ping, XU Ming-wei, et al.
Effects of Land Use Types on Water Quality at Different Buffer Scales: Tianjin Section of the Haihe River Basin as an Example «+eeeeeeeeees DAT Meng-jun, ZHANG Bing, DU Qian-qian, et al.
Hydrochemical Characteristics and Control Factors of Shallow Groundwater in Anqing Section of the Yangtze River Basin ««esseeeeeesreresrrsrisineen LIU Hai, SONG Yang, LI Ying-chun, et al.
Dynamic Changes of Dissolved Organic Matter Derived from Algal Decomposition and the Environmental Effects in Eutrophic Lakes —+++++: ZHANG Jin, CHEN Ming-ying, HAO Zhi-neng, et al.
Degradation of Carbamazepine in Water by UV-activated Sulfite Process +oseesessessssmsmismmmmsiiiiiiiis s LIN Tao, YUAN Yu-jie
Detection, Generation, and Control of Disinfection By-products of Reclaimed Water ««++«++++: LIAO Yu-feng, WANG Zheng, PAN Yang, et al.

HE Qiang, CHEN Bo-wen, YANG Yu-jing, et al.
Ecological Environment Assessment and Driving Mechanism Analysis of Nagqu and Amdo Sections of Qinghai-Xizang Highway Based on Improved Remote Sensing Ecological Index

Absorption of Ammonium by Three Substrates Materials in Constructed Wetland System

.................................................................................................................................................................. FU Kai_,(iang’ JIA Guo_dong’ Y’U Xin*XiaO, et al.
Spatial-temporal Evolution and Driving Factors Analysis of Ecological Environment Quality in Daihai Basin based on AWRSEL «+eeeeeeeeereereessnsniininei ZHAO Jia-li, LI Xing, SUN Bing
Quantitative Assessment of the Impact of Climate Change on the Growing Season of Vegetation Gross Primary Productivity in the Middle and Lower Reaches of the Yangtze River

........................................................................................................................................................... XU Yvong’ PAN Yvu_chun’ ZO[; Bln, et al‘
Effect of Vegetation Restoration on Soil Organic Carbon Storage in Coal Mining Areas Based on Meta-analysis ‘LI Jian-ming, KANG Yu-xin, JIANG Fu-zhen, et al.
Effects of Continuous Annual Crop Rotation and Fallow on Soil Aggregate Stability and Organic Carbon »«seeseeeesresssseniniiin LU Ze-rang, LI Yong-mei, YANG Chun-huai, et al.
Effects of Four Amendments on Fertility and Labile Organic Carbon Fractions of Acid Purple Soil »«ereeeseerersesreeeeenes +*DING Xin-ru, YAN Ning-zhen, WANG Zi-fang, et al.
Changes in Soil Nitrogen Components and Their Relationship with Environmental Factors with Different Tea Plantation Ages —«esseesrersseessiesiieeene SHAO Qi, WU Tao, XIE Xue-feng, et al.
Nutrients and Ecological Stoichiometry Characteristics of Typical Wetland Soils in the Lower Yellow River+++: WANG Chuan-ying, WANG Kai-yue, WANG Hao-ran, et al.
Effect of Film Mulching Age and Organic Fertilizer Application on the Distribution Characteristics of Microplastics in the Soil of a Peanut Field

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SONG Ning-ning, LI Meng-jia, WANG Xue-xia, et al.

Effects of Straw Returning and Biochar Addition on Greenhouse Gas Emissions from High Nitrate Nitrogen Soil After Flooding in Rice-vegetable Rotation System in Tropical China

HU Tian-yi, CHE Jia-yue, HU Yu-jie, et al.
Tillage Depth Regulation and the Effect of Straw Return on Soil Respiration in Farmland +++* +«CHEN Xi, ZHANG Yan-jun, ZOU Jun-liang, et al.
Distribution Prediction of Soil Heavy Metals Based on Remote Sensing Temporal -Spatial-Spectral Features and Random Forest Model +**WANG Ze-qiang, ZHANG Dong-you, XU Xi-bo, et al.
Characteristics and Identification Priority Source of Heavy Metals Pollution in Farmland Soils in the Yellow River Basin eeeeeeeeeressersrsnisiisnsniiiinn LI Jun, LI Xu, LI Kai-ming, et al.
Characteristics of Cd Fluxe in Topsoil Around Typical Mining Area in Hezhou, Guangxi «++esseserseesssmsmsmisnni YANG Ye-yu, LI Cheng, YANG Zhong-fang, et al.
Potential Ecological Risk Assessment of Soil Heavy Metals in Fengdong New District Based on Information Diffution Model ++eeseeereseereeresivsneiiesnns YANG Nan-nan, HAN Ling, LIU Ming
Traceability Analysis and Environmental Quality Assessment of Soil Heavy Metal Pollution in West Hunan Provinge +oeeoeseesessssesnssnsenen XIAO Kai-qi, XU Hong-gen, GAN Jie, et al.
Distribution Characteristics, Source Analysis and Ecological Risk Assessment of Heavy Metals in the Typical Industry Reclaimed Soil ***SHEN Cheng, WANG Wen-juan, SHA Chen-yan, et al.
Provincial-scale Soil As Migration and Transformation and Rice Safe Planting Zoning: A Case Study of Guizhou Province *** DONG Xin-yue, WU Yong, ZHOU Zi-han, et al.
Effect of Silica Fertilizer( Husk Ash) to Improve Soil Quality and Reduce Cd and As Accumulation in Rice «+oeeeeeereerssmmeniimmninn. YI Xuan-tao, OUYANG Kun, GU Jiao-feng, et al.
Effect of EDDS Application on Soil Cu/Cd Availability and Uptake/transport by Castor —++eesseeesserssrssnmsmsms LIU Wen-ying, WU Gang, HU Hong-qing
Blocking Effects of Foliar Conditioners on Cadmium, Arsenic, and Lead Accumulation in Wheat Grain in Compound-contaminated Farmland

............................................................................................................................................ XIAO Bil’lg, W’ANG Qiu_shi7 GAO Pei_pei‘ el (ll‘

Soil Microbial Community Structure and Functional Diversity Character of Abandoned Farmland in Mingin Oasis LI Chang-le, ZHANG Fu, WANG Li-de, et al.

Microbial Mechanisms of Removal of Phthalic Acid Esters in Purple Soils Revealed Using Metagenomic Analysis ++veseeereereressssmsnsninnnnnne LI Yu-tong, YU Hai, LIU Kun, et al.

*BAI Yu-qiao, SUN Xing-bin, QIU Tian-lei, et al.

*GAO Ya-kun, LI Wei-ming, ZHANG Xu-tong, et al.
Biological Effect of Microplastics with Different Functional Groups on the Bacterial Communities and Metabolic Functions of Zebrafish (Danio rerio) Embryos

.................................................................................................................................................................. YAN Zhen-hua, ZHANG Yan, BAO Xu-hui, ef al.

Air Microbial Contamination and Risk of Respiratory Exposure of Workers in Chicken Farms
Occurrence Characteristics of Microplastics in Multi-environmental Media and Bellamya aeruginosa of Manao River

(1233)
(1243)

(1254)
(1265)
(1274)

(1285)
(1293)

(1598)



	0
	20240337
	01



