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Abstract: In order to (‘laufy the impa(’l of no-tillage on'the iquahtv of |farm1and %01]. regates in China and Promote thgI adapllv& app].u‘atlon of no-tillage practlces a-M?‘{a analy sis

was ot)nducted by colle(‘ung dala. (from 116 published studies, Thﬁ eff?c 4 N age on aggregate size (hstnbwphm m(’an' welght 1ame&§r‘ MWD), and aggregate- assocfaleﬂ“c C wert
studled r[]he results skltg,weﬂ tha’[ compared with that unﬂer t‘ljéﬁge.-, %ﬁage srgmflcantlv increased the propomon of macroaggrf-gates (10 9%) and MWD (12.8%and decr Eﬁf&
the prqportlon of claa"‘ nd! sﬂ,t {(~15.5%) but had no mgmﬁc‘anl e'ffect‘on soﬂ'mwﬁ aggregate and aggregate- aséoma C. The subgroup and Meta regression analysis showed that no-
tillage 51grllflcamly mCIeaseH-the proportion of macwaggregates m."Nonhv,' st,(ﬁuna (17.6%) and MWD in Noﬁ thlna (15. 4%§ In upland and clay loam, no- llllag&-ﬂ-ﬁcreased
MW i} by 12. 6% and 18. 4-1} respectively. The effect of | io tﬂldge on mgmedsmg the proportion of maLroaggl‘dgates increased with thelsoil pH. When straw returned, no- tillage
ﬁgqiﬁbdnﬂy 'mcreased the propomtm Lof macroagglegatés 9. 6%;') dnd MW D (11, 6%‘3 , butino significant effect of no- tillage on aggregatés was found after straw removal. Regarding
test d}lrdtlon short :‘efm <5 a?')‘ no-tillage could 51gn1flcapﬂ\ mcré’ﬂ" se the P ¢ Proportion of macroaggregates, whereas long-term ( > 10 a) no-tillage could improve the MWD. In
dlffetent"so‘g l'_y.ers no-tillage could only significantly improve the dggregdfé' size distribution and MWD in topsoil (0-20 ¢m) but had no effect in subsoil ( > 20 ¢cm). In summary,
no- ulldg@ ‘could improve aggregate size distribution and stability but had no effect on aggregate-associated C. Production region, soil properties, field management methods, and other
factors btl()ll 1d be fully considered in production practice to effectively improve the quality of soil aggregates.

Key words: no-tillage; soil aggregates ; mean weight diameter (MWD) ; aggregate-associated SOC; Mela analysis

G B2 DR P PEBRAE Y S B BA Y, 2 B LY PH 2R A 1) 285 4 B0 Sl RE AR 2, 1 80 4R AR, Tisdall

BEVERT I 2 — , 2Bk M T B A 1. 5542 hm'. 5@
WO, S BREL & ABE RS AT 8L 36 (> 30%) A~ 22
ST RERE DR 1 R Bl AR K L R AR
T, BRI A 2 Ak b AR A R LR G

P SRR 2 b MR A5 F B BE AR BT TR R Y - )
ARG ER | BE R 5% Ak . SR 20 PR A0 A M3 A A D7 T A
PEE AR NC oA P BRI A5 1 | 32 R AR AR E
PR ZE 4 A e A TH AR 7 ) B B R AR e
(a3 AR SINFPS UNTSI S S 4 Z i dZIE LN
(] f1) & Al 5 7 20 A, AR P 3R R 2 R R 4R Tl
T3 ARG R L P R 1 A A R AE B
RN R A BT W SRR O AL 1 A A A AL
], S0 S G 4 B e SO

ZEPILL0. 25 mm S FE G AT R AR ST R4 I R
(R A28 50 b 1 32 25 R e LR AN ) /DN 11 T 3R
PRI 7 AT PR R [k 2% A P 3R AT Bk J2E AR 5
A 0 3 Bl 45 T R P I A AN TR], HE 4 A RS ]
HEZ 38 P 1 A AL R0 A R i 22k i e

B 14 7K L £ £ jj“” VA 5 R A A 1P U % P e 1+
HESE R RS E VE 8 R JF R E R AR (MWD) ok

s HHA: 2023-03-16; &iT HH#A: 2023-05-04

E£WAB: HRHARFRFILETH (32001487) ; LA A HERHEA
A 6% TR T H (SDAST2021q104) 5 11 2R 45 4< kB 2 Bz
A B B T AR H (CXGC2022E01, CXGC2021B08,
CXGC2021C03)
TEEE N WA (1997 ~ ), Lo WA, FEIFR Ty 1m Ak W
A 3 B Bk , E-mail : xuyiping9703@163. com
#* 3@ A5 VE % , E-mail: liukc1971@126. com; daihongcui2013@163.

com



2 4 TREVEAE : SF R A T B PR SR M A S A AT 5T < Meta 43 A7 953

PN A SR e B R AR T L R AR
AR IR ST T K E ST . Papendick A TR I
K BB 2 B AR R T 3R 2 R A M R E ﬁﬂE‘Jj:
BRI 2R 0 XUl TR S DU T 68 B IR - 442 ol

e P R R M A RO S 25 4. Weidhuner
SEUTIE I 49 a MRS R B, AH LU BRE | e B RE AR R K
VAL SRR LU f51) 1 DA SR A G e, Ak 2 AT R Al ] 455, 1HL
,\%U”i%%*Tiigﬂ%F TE S AR H S it ok

VAL SR A 2 4y S R P | v e B A UK it B K o AT AL
PR 2R aﬁmﬁﬂﬂ??ﬁ%ifﬁ“s UL RSB IE

Fa A B, e HE KON BRI 5K i b e
B B A BE 08 o 3 AT SRR g A K Re E PE AT A T
WHoE .

HHT, O& T S Ak ) - 3 A1 2R 440 5% il 1) AF 5% Jmg FR
T H ] s, DA ST RE I £ A M B R B AR
P4 38 56 DXL 38 i A e D T T 3R R 1) 728 b R A
KA . ASBFSE R FH Meta 4347 , 3 & Sk o 36 [ & H
SV RMORLAR I3 A | e M R 2 AT SR A AT L
T o B B S I 4 Eﬁi&kﬁﬂﬁfiﬁgﬁﬁn
ﬁﬂ‘ﬁ,Uﬁﬂﬁ?ﬁﬁ]ﬁaﬁlﬁ%&fh@ﬁﬁﬂ_}mfﬁﬁ%

LRSI [

1/ ﬁﬁ%@ ﬂ | Y/

u ﬁ'aﬁﬁno Vrﬂl* Zero tlll*,no pouﬁh*) v fﬁ)ﬁ
ﬁﬂ*ﬁ:‘(consewa&ﬁn till*) 7 F .%@k(ag‘gregaje*) 5|
ilﬁfj | TE IWH(CNKI)*H W?b (')if $01ence ﬁ(ﬁ?@

122 g 2 S o 1 0 0 b oy e
%ﬁﬁﬁﬁCﬁmmu%¢@ﬁu&lzﬁﬁw
WA 5 X % s @I B 4 A S B FBEAE G B .
B RER AS S5 5 U FE TR BR A 5 20 1 R i) e e 565
GBI 56 Ak B A, H Al FH ) 457 2 e — 30 O BA i 13
A 3 56 B 09 240 FN 5 52 500 A B 9 3 55 1+ fa
2R [ S ik A R R T ) — T 5T s, A AN A BB
Bl . 20k, LIRS 116 A &k .
1.2 i3k

43 00 B B | B Ak BT A - S AT 3R AR %
FEARHEAT A3 AT , AN TE A 46 - A R AR AR 43 A
MWD D K #5450 9% A AR A Uik & i . i T AR 5T
rp A SR AR R AR A AR AN — | DRI, R B 4 e
J& Hl%ﬁi# 245 — R4y S R R AR (> 0.25

L M B A (0.25 ~ 0.053 mm) Fl Bk ok ( <

0. 053 mm) ™", Ff- 4 HUR BT AR AR Y A R AR
BLBR 75 f2 . eAh, IR S Rk | E R L
B A 23 R A SR AR T 43 7 vk S A A B 4
SCHk A A ST B A T 3R R B9 RS B R AR,
T 4% 20 B4 B0 38 5 Plot Digitizer #0148 3 B . 43515

2 506 1 %ds T Meta 534t .
1.3 Mo br
et T I ML 28007 A5 R ok A S B X A A HE B 1 52
M), 38 3 [ 4R X B 1 B In RV KON A
InR =1In(x,/x,)=Inx, — Inx, (1)
o, x Fl o, 0 50l 27 e Bk AAF A b BT A0 R 8 7 4
B AT XA (] AT SR MO AR AT TR A R B A
i 2 FE A B 1 KA 4R TP ORIE T . R A F 5 48 K
56 S HOR TR A B X AL E
w,=(n,%xn,)(n,+n,) (2)
0, 275 B R X YR, n, AT n, 0 590 7 A Bk A
BE AR b BT B9 5 T A Rl 64 999 Tk ik AR
bootstrapping 75 EJ ill AL 35 30 AR (InRY) F11 95% B A5
X1 (95% CI).

SE, .. =/ 1w, (3)

InR"

InR" = Z (InR, X w, /zw _,,.--""'

95% Cll='InR" = 1.96 $E, Rr,.,.!“ -"-H (5)

5 959% |CIAS 5|0 FE ), U %% - *ﬁfﬂcﬁu’ﬁ ik
ﬁm&r%%ﬁﬁ%¥m<ﬂwymmf%>m<
om)hhaﬁﬁﬁﬁw*wzw>uﬁ}%
I P oV w. ]
’ 4 (g€ x 100% "6,
ﬁ“i?ﬁﬁ%%#?%ﬁﬁi%@%%ﬁg
M 2850 07 4 %5 ’fﬂfr?ﬁE’Jﬁt%Eiﬂﬁ(}th [LEIANE SF N
. E%Ni%ﬁmmmﬁ:ﬁ%i Bit). i
LRI R CRAE | KRR L K ) | R R AR B
(F5Fric W AR IR FrZeaf [ ( <5a. 5 ~
10 a, > 10 a) . X REBRE 7 2 CRERE . BIFE . VA ) L R
FEHJZ(0 ~ 20 em > 20 em) A K IR 53 5 v (i
ik L T ) A o A B R AT A B . X e
AESEREE RN R L 1 pH DA X AL
Tk % o S5 % 22 AR JE AT Meta [ IH 23 #7
1.4 Siitobr

fdt ] Excel 2016 3 17 % 45 % B ; i H] MetaWin
2. 1 #EAT Meta 43 BT Fl 43 28708 52 30 20 430 s (6 R A5
“metafor” i ¥ 17 & 22 A i 1) Meta 8] 15 43 M7 ; i
Origin 2021 2 4] .

2 HBRESH

2.1 G T 9 A AR #E R AR AL

AT S5 R F B A L BEAE e bk 3 s e 1 1
R AR (kAR o0 A B oAt (B D). ot i & s
KU B AK 5 10.9% (P < 0.05) , FEAK 55 85 kL &5 1
15.5% (P < 0.05) , H XT3 A 3R AR (5 LA 52 . F
VAT 2R A o P 7 T, R LU B A L S bt I 4 e T SR A



954 E78 5

B 455

MWD(12. 8% ;P <0.05). 7 A R RA HLAR & & 7 1,
FH LEBRVE , ToBF T 2500 9 A1 3R A ML & & 5238
FEE (BN & N
|
KARME - : —@— (1= 808)
|
AR % (n=253)
|
|
Fikrkr - —e—i (n‘=238)
|
MWD e (1= 660)
|
|
KRARKH - F——@——1 (1=258)
|
AR - »—‘m—c (n=155)
|
|
ke L ———— (n=134)
I | |
-40 -20 0 20 40 60
SEH IR %

2L 2R 2% FR e HEAR LU BE A 08 P SR AR AR 43 A S5 4B b o B3 1
RN, (02 2k 3R B I 35 SR, R 00 2k 2R SRR B T‘j'n‘a‘ n
FRHEARL A
B 1 e L EERERESH. MWD R ER kw0

Fig. 1  Effects of no-tillage on aggregate %ue distribution ,
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Table 1  Intergroup heterogeneity test for the effect of classification

variables on soil aggregates (PQ-\M)

- : 1A AR FE e
KARME AR Fiky kL MWD
T30 X 0.507 0.949 0.959 0.527
45 0.977 0.355 0.881 0.792
il A4 21 0.693 0.996 0.773 0.998
WX 0.976 0.548 0.261 0.926
1230 417 252 1 (1) 0.808 0.728 0.651 0.936
+ 3 A 1 7 = 0.976 0.873 0.978 0.949
TR E 0.490 <0.05 0.148 0.321
11 2R A 43 O vk 0.127 0.609 <0.001 0.983

1)# Py fH <0.05, <0.01 % <0.001, W 3% B 77 5 i 3 19 41
T S SR, W4T 40 o~

=

A TR xmﬁmﬁiﬁw’égﬁm
%‘WEXTi%I%MK*iéﬁW’E&MWDE’J?/HU;ZU“T
P 2). T el .5 R e i 1
i 17, 6% P<(5'05) f“ﬂjtimi ﬁa}é#%(&& i
B 1 (5 5. 9% P"<O*()5) ﬁ%ml%‘%%lvlwn
(15. 4%:; P'<£0 05); ﬁﬁ%iﬂzf G B S R
(S MWD(,&J@% P<G) 05) ; ﬁﬁf}ffjtiw@%nfﬁ%’ﬁ

E\A%%%%Eﬁ(%% 11} ﬁaﬂﬁi%&@&l% di*ﬂﬁxﬁgﬂxzxi X, ﬁaﬁﬁlﬂ%%ﬁﬁ%ﬂﬂiﬁfﬁﬁ _,;;-'?
(a) kﬁlﬁéﬁi | (®) ﬁﬁlil?;%ﬁi (c) FMrki (d) MWD
FRALHX HH (n=174) e (n=69) F o+ (n=69) 3 ted (n=138)
WK b re (n=285) e—i (n=44) e (n=44) o (n = 233)
ApduHIX - H—l (n=189) o (n=93) Fo (n=93) {4 (n=194)
KR het (n=123) i (1= 40) et (n=25) b (1= 82)
PERGHIX o (n=37) F—e————(n=7) t—e———(n=7) f—eo— (n=13)
-80 —46 6 46 8I0 1io 160 -80 —46 6 46 86 12‘0 160 80 —40 (; 20 80 120 160 80 6 86 16.0 240 320
AR % PR/ % AR/ % B %

218 2k 2 R G AT HC B A X P SR (AR A2 20 A A6 8 bt AT I 38 TE A0, W (8 4 A R AT I 35 B0
BELRAFIRBLA W 5 n T AR KL

& 2
Fig. 2

AN TR A S 5 R, S WA LB 1 X AT SRR Y
M 280 7 A AE 22 5 (18 3). Sk i 25 R AR 3 08 L i ok
Ki 5 H19. 8% (P < 0.05) , - $2 5 B 1 - A Rk MWD
(18.4%;P <0.05). 1754+ K Fh L, S #fF X A1 2%
PACREAR A3 A FI MWD 354 520

7 Hb A O O T (18 3) , 5 BREA L, S b

T\F]li\ZEAEtET G H 2of - 358 ] B8 A 4 A % AR RE M

Effect size of no-tillage on soil aggregate composition and stability under different regions

% M) B 380 1 B

2 i AR A A HE R AR AR (5 10.9% (P <
0.05) , FEARZEE W RL (5 1 15. 4% (P < 0.05) , [m] i) $2 &5
A AR MWD (12. 6% ;P < 0.05). 1 78 K 5 58 /5 1 %
K S B R B B A SRR A% 43 A1 g T
AR FE A B 300 5 2 e () R R B4 O X0
O3 RAAE HEAT Meta W20 50 BT, 25 5 SR (181 4) « F5 FF



2 1 WM Bl A B A 58 R AR (52 W T 5T < Meta 23 BT 955
(a) KHZIK (b) BN (<) Bk | (@MWD
b ‘ (n = 40) - —eo—— (n=24) 3 ((n=21) o— ((n=36)
L b 1—0—1 (n=138) o ((n=66) o— ((n=66) o ((n=113)
Lot e ((n=151) F—o— ((n=49) e—i ((n=149) e (n(n=132)
M 11 ((n=703) Fe-1 ((n =215) Fo (n=212) o ((n=617)
KERRME }-—0—1 ((n=85) —e—— ((n=24) F—e—— (n=12) Fo—1 ((n=35)
km F —e—— ((n=20) —e— (n=14) —e——— (n=14) —e——{(n=9)
-80 -40 0 40 80 120 -80 -40 O 40 80 120 -80 -40 0 40 80 120 -100-50 O 50 100 150 200
A% FHAEARER %% PRI % AL %

2T (8 2 25 AR S AR EL B A0 1A 2R 4O A2 23 A A 45

b B TR AL, (2R AR SRR B 3 OO

TR LR AR A B 0 Rom REAKL
B3 AREERMETHAATXT, %5 58 F IR H R R AR % B 2R 1E

Fig. 3  Effect size of no-tillage on soil aggregate composition and stability under different soil textures and land uses

A TH I, SPFPE AT EL , S B i 35 42 R A SR A
H9.6% (P < 0.05) , i IR FE B KL & 1L 15. 9% (P <

0.05) , Jf &k 3 42 &5 1 A MWD 11. 6% (P £ 0405).
AP bR G , BE T B A R k4 #Jﬁi% ré'ﬁ%fM’E

MRAT RS, |
,ﬁﬁﬁiﬁ@%%%wmﬂrﬁmmﬁ%f
mm?fﬁ%ﬁﬁm>ﬁm%§mg<y@ Hi

#

B FE R AR 20. 7% (P < 0. 05) 5 24 i B4 ,ﬂ]‘lfﬂﬁda
S > 10 a Y, 5 B 44 fg 12 5 A % W M (5. 19
13. 5% P < 0. 055 AT 200 38+ 901 5 A p
ﬁﬁnui%ﬁ&ﬁﬁ%ﬁﬂﬁﬁﬁﬁ~
rjﬁﬂwngﬁa%marxm@m>wmﬁ%
ﬁﬁﬁaﬁﬂx@%wgﬂu4%@<odbwﬁ
ﬁw]ﬁguﬁm 99 ( P<‘0 05), I ﬁu%@wja

BT S Gt o T B g, 89 <

(13.5%;,

<p 05 ) ugmﬁ%ﬂfﬁu\ﬂfﬁﬁﬁ B e xd

9 A

0.05) M %dOﬁT%ﬁL@T%ﬁ%ﬁ% i%m%mémﬁ%mMﬁrmrﬁz 7
| RsEREm | ted (n=473) o (n = 168) Fo (n=161) o (n=412)

(a) j(léﬂﬁéﬁi (b) TR R (c) FikhL (d) MWD
REFFRRR I—O—{ (n=232) He—i (n=172) 3 o (n=064) e (n=169)
<sal e (n=426) e (1= 88) e (n1=73) ot (n=329)
5-10a | h—O—i (n=197) o (n=177) Fo—ii(n=77) FH-e—1 (1=87)
>10a | e (n=185) e (n=88) e (n=88) Fe—i (n=244)
Wwewr o (n=128) o1 (n=43) e (1=37) i (n=138)
wEE o (n=426) e (n=123) Fod | (1=117) et (n=313)
i H—i (n=161) e (n=37) —e—1 (n=37) t—e—i (n=147)
80 -40 0 40 80 120 -80 -40 O 40 80 120 -80 —40 0 40 80 120 40 0 40 80 120

PR/ % AR % FHAEALER % FHAEARER %

21 2 2% FR G AR H B A o P SR (4O A2 23 A A5 418 b AT I 38 TE 000 i (0 2 A R A I 35 00
AR FORBA W 5 n TR AR
B 4 Tl_JEHIETJMEE?’tﬁﬁT Gt 2 458 ] B 4 4R AR R B8 RE M Y M B 3R M

Fig. 4 Effect size of no-tillage on soil aggregate composition and stability under different field management practices

78 Meta 70T A, - TR ST B IR + 2 IR A — 3K
B TR 2 TR A HERE 5 4 B — bR i o A, L5 R T

158 1R i 5 A A g g M . Bk Ak BR B2 19 K A R
G 4R 12. 6% (P < 0.05) , 5k A1 B IR F gl b 5

AETEAE N 22 . R, AS TR 5% % BURE 2 25— il 43 A Lt R AIG 13. 8% F1 20. 5% (P < 0.05) ; A 2 & MWD 2
JZ2 (0 ~ 20 em) AR JE £3E( > 20 em). W41 50 #r 5 15.6% (P < 0.05) , H5m T R Fa e v . i 7e IR
gk IR (B S) A FEBEE , 5 Bk RE 0% v s #F 2 + 2 M G A SR R 4 by R R e MV AT R



956 o5 #® 45 %

L,
=

BB B E KT (P <0.001,2 1), 1T s b, sk
2 AR R kL (5 L 39. 8% (P < 0.05) , 1 fdf F 1 i
DR 25 RN B e A R RR M T ek ke
V3R 1 MWD 1) 5 AN A2 i 43 5 vk 52 il 1 0 7 L 18

H A A ARG 4y 43 o R I S R O
. RE 5T, St R AR 43 A (14 5 1)
FEE2E 5 (B 5). ARMF 45 B3R I, (0 AR 0 vk 1, G
B AR LB AR 3 B K AR L, I 14, 2%

(P <0.05), 1 fdf 0 2 1 P 5 22 2 A8 B 3%

R

i 3 75 1T, S A AR ECBE A X 30 b L 4 R i 22 S 1

i 2 N, e BE Yy W IR A R AR MWD (12. 6% .

12.8%;P <0.05).

(@) K (b) e © BEL (@ MWD
0~20cm | e (n=503) o (n=151) o (n=142) —o— (n=405)
>20cm | e (n=260) e—1 (=97) e—i (n=91) F—e—1 (n=244)
M t-e+ (n=552) r—H (n=202) |—H (n=187) e—f (n=454)
FoE - r—0—| (n=235) »—o—| (n=51) I —o— (n=f§1) —e—1 (n=200)

-60 —3‘0 O 3‘0 6I0 90 -60 —3‘0 0 3I0 6I0 90 -60 —3‘0 0 3IO 6IO 90 -20 6 2IO 4l0 6l0 80
FAIALH % T % T % T %
a@%%ﬁr%mmmWWMl%%ﬁ@ﬁﬁ#ﬁmaﬁﬂﬁmﬂJuﬁfi%£mﬁﬁﬁ%ﬁﬁm,ff?rz

W AR 5 10 B AR A\ %
BS RELERHAHET, %%#XTiH%I%WZHﬁkE%g‘EIﬁvWE’J?iFE \ r

Fig. 5 Effegt'size of no-tillage on sdll a.ggregate (o‘tnpoﬁ.rtmn and stability under dlfferenk‘;‘ml layers dnd aggreaale sieving mpﬂands

1“ Fa . Jf
2.8 ﬁﬁﬁi%@%w%mmenﬁﬁ 74

Hﬁ%&ﬁ%@%ﬂﬂﬁ‘%?ﬁh Y

CE r%’*aaé(P<op5V“ﬁ'ﬁﬁﬁtﬂ‘r 7 'ﬁii;%%ig%ﬁ&
f@ﬁﬁﬁ,wnmw%ﬁ%mwffgnma i
ﬂm%i%NIW%i%ﬁmﬁ“ wmqwéa 2t A ) () b 06 s i 0 i
*é‘i(T‘m#u;?@{iﬁ Metalﬁljﬂ"ﬁﬁa'f?fmﬂ Miﬁttﬁﬁﬁ&r“ﬁﬂ?m(}ko 05,R* = 0. 676). iX &Ik
W%W?Tymﬁw@%wﬁﬁﬁﬁﬁmwuw@f*%rmwwuﬁw:ﬁﬁwéﬁ-%wﬁmma%

) { $W?7i}ﬂ47‘ﬂﬁAj:iﬁpH 5 ORI RO A
4 Om=4.619,P=0.032 4 - Om=0.897, P=0.344 4 F Om=0.008, P=0.928
R*=0.676 n=212 n=197
%\ n=534 %
= 2f = 2 £ 77 i
2 B z o
% 0 § 0 8 B B okg B % 0 8 8 ECS % ?3 LE
X = TR BT | & s
_2 —
ok -2 L
I I I I I I L I L I I I I I I
5 6 7 8 9 5 6 7 8 9 5 6 7 8 9
+3% pH 13 pH +3% pH
HE 2RI R R 95% Clsn #7m T Meta 015 73 B 9 HE AR 2
6 tiEpHS5FARMEHES ) Meta BV 547
Fig. 6 Meta regression analysis of soil pH and aggregate distribution
3 i MWD(P <0.05, & 1), 356 F R AR E M. (HRbkk
WY

0G0 A% KL 2 AT SRR LA S B (AT 1), J A
o, VAT SRR SR A S URE R 1 DA 3R 5 IR i A i
PSR AE FR &5 2R . VA SR I B SR AN AR i S A
BLBE & 5 A A R B R ™, 2

3.1 G A HE A R AR 5
Meta 73 Hr 45 5 B~ L # Hﬁﬁf/ﬁ,gﬂﬂﬁ%%%i
HER A RAR &G b, BEAR B kL L, I 4 o A R A



2 4 TREVEAE : SF R A T B PR SR M A S A AT 5T < Meta 43 A7 957

I R A LI 45 A 5 R K 9 M
LIS AR DR S5, 30 28
FOTE A5 R ) A SRR A e T
2 M e T AR 2 O 1 PR
B ) B b S 1 — 2 S 400
IR 7 0 2 0 28 I 4 B T 2
SIS IR 7 20 4 ) 354 BT T
LA LT AL 2 e 3R A e 7 B L
R IR M 26 R0 I 26 B 2 B
B A R 2 R R 5 MR
3 LB LK A I A 3 ARSI
5 5.5 0K D ) 50l 1 B
156 8800 4 K 2 T R S AL 4
Fl T TRy 5 0 7k 6 B 1 48 20 R O 1
AL BT K Sk R R
A Bt LA ST G B AR P T o B
B B A 2 58 B T 5
LI P S 1L . 3 0 e 4 T T 7
[mM%ﬁﬂ%ﬁﬁ%%ﬁu%wgwmﬁﬁx%

AR A B B T EL R RE AR o UBR A R L G TSk
RENHESHE SIS ﬁ%ﬁ%i%% mmw
frit=— 25 | [ yf“
3,2 Wmﬁﬁwiﬁl%%ﬂ mn%fj;_
3301 s j P

KHﬁWLﬁ$w%ﬁﬁl%w mmmrr

-H Zliﬁﬁﬁiﬁﬁﬁ@%*# ﬁﬁjti’&,lijt@%ﬁiﬁttﬂ’ﬁ

ﬁ%wﬁﬁ% 50 A e 0 A B K o
?ﬁﬂ’f’ﬁ,u*”%#ﬁf”‘ S B3 MG RE 05 8 A6 5 TE 0 I
VAT - 190 P13 A 1 R 98 KU Tk R 0 - 4
S, T 2 17 R 471 e 45 H . AR AL HLIX , S B AT
EU B 1 3 R AR 30 0 R 7 L 15. 9%, 41 iR R
MWD(15.4% ;P <0.05) , 3455 A SRR TR M. X fRg
J2 Py e iR P B 2940 E PR AR R AR L TR AR H
PEAEA B, - ESE W BN ™ 5 . i e Rl T B
P RS SN NI NI A
FEPER

BT T 3 AR (19 5 ) 6 AN [ J5i s 1) - 98 P A7 A
25 ARBEIT A SR A L BEE  FE B b AT
G HERE O B AR BRTRE & b, 42 v T SR AR S 5 T A
B RUHE A+ R bk A R AR ¢ B R
R A AL . BT AWE SN 3 L P s
ML-TCHL A A 1A 58 4 110 1A s 435 4 O B R e k7, 2 4
T A JEREERR R K SRR R
% 308 33 4y R oAb 2 1 Dy 2O i - 9 0K 22 JR) A
VER U iiga e R A . S3 40  AH LR+, B+
f18) 39 J5 b B O R 35 K, R T s Bh A B T

{18 90 R 16 K P B A A . DRt L FE BN b g
BB DA AR S 0 5 P

16 LR 7 T L S L K AR L Rk
T o B A5 B . 35 g 3 5 T -+ 490 1 A 8 AR 48 4
5 JRAGE P . T B By S5 T 06 A
VT 35 e 3 ) 5 e A T LR
K BT . T 7E K SRS AR I KK R 5k T
75 o A AE VKR S B T A B A e
R /N R 0 99 A S O 1 3 A 4 4 e R
SRR R

AHF5 % B, -+ HE pH 5 3B (A {1 1] 47 75
WEWMLEXR(P<0.05), #)1h H 3% pHE MR, &
AT 47 25 K P B 5 B SR B A B L
WA HLR A B EL A S s ™ T 52 6 WL 4
W B I ORL A T SE BE  RR pH 1T
b S O R ARG D B MR i 1 1
%%%ﬁwj%QQMXﬁ@MﬂEQM$E%
RSt PR 2 2 G . oo
5 B0, HT LA S5 B 5 3 e -+ M0 B 025
Fy 25 1t ﬁﬁ%&@»ﬁﬁiﬁl%wmﬁhﬁﬂ
S UERIE Ko iE t  th s e A o o
ﬁﬂ?mﬁﬁﬁiﬁl%ﬁﬁ ﬁkﬁ%wﬁ
I %ﬁ%ﬁ?iﬁﬁ%%%%%%?%? mig"
ﬁmEMAﬁTWﬁFEMﬁmmuﬁﬁﬁﬁi
i%ﬁmﬁﬁ“”ﬁ%?@@i%%ﬂ T TR B
| 3.2.2 #in

FEFFIE 1T RE 05 55 00 7 L ik 3% - MU 54 . ACBF 9
LE L] RS FFIE T 4 (FF L S Bb 2540 25+ 0K Al
S0 L 1), LA O AL A BB A L 5 1 R
BSOS L TR FF RS IR S 0 B 36 1D 38 1A 90 200 SR
FEBE  REFEAE 1B, S0 O A4 11 38 5 R T il
3N T AT S TE T KR L NS O R R
S A ML T SR A LR B0 5 4 T
R 5 1 5 A 2 A o T T 26 0+ K 42
7 B 4 58 T R A R B B
I I R O 3 o I 2 4 8 % 4
5 WL AR 3 1 B B AL R < R G e e 2R
SEF A AT K AE I 5 | 5 R AN A
F AL 258 258 24975 B T K T 58 MO 1 OF 48 8% 1A 9
Bt . MR ARG . L T2 . T Rk
R T A3 9 2 B 4 6 B
R 8 R R b

DAk 0 43 25 B 5] A9 13 430 S 96 5 1 4 2
BBV AP AE 2 5 AR TR <5 0) S bk 32
3 R P 0K L B R B IR T A
BRI . MR IR LE S ~ 10 a, S HE F O+ R



958 R TR 45 %

R 5 H AT 20, 79% (P < 0.05). 7E3X—BrBE, (2] RS, 903, AT GBhxd B R 4 G

e . \ L HORLEE, 2014, 31(4) : 650-658.
S5 BT A AT LR 45 . T AL %07 < At T Sl W N
. Chen Q, Sun T, Song C Y. Influence of no-tillage on soil physical

é‘lj*ﬁ*j m 1’7& . gsé Mg *u j( . gé MK EI(J %% %/ﬂ: . ﬁ:tg{ﬁ}‘% properties and crop production [J]. Pratacultural Science, 2014,

2510 a LB, 8 T B9 R AOR AR AR B3 L E 31(4): 650-658.

Ha M 2 T 13, 5% (P < 0.05) . 1] A& P K- [3 ] sk, BRar, T4, . BUEW e 13 b i R Akt

o o P55 B BLIRTF G e ()], M2 AR, 2022, 59(6) : 1479-

SO0 60 BT S 5 T 62 T B O 4 .

%‘I‘é . Zhang B, Chen Q, Ding X L, et al. Research progress on

Mi%{ﬂ—égﬁ Eﬁj\*ﬁ , ﬁ‘ﬂ‘l;‘ E/‘J iig %,ﬁg% accumulation, turnover and stabilization of microbial residues in
. . N soil[J]. Acta Pedologica Sinica, 2022, 59(6): 1479-1491.

AR EREES . RPREIILHEZ A R Ik L5 1, [4] T, 580 RGP RS R o 535 4 K 7 5

P B R PR IAR 2 M, MR IR = S B A . A PRELARIBE I T]. L5 A, 2018, 55(4) : 825-834.

H /% 2}6 |:F| , ﬁ);é (0~20 cm)& iu i} ﬁ,ﬂ;%ﬁ] HEi}fJﬁ jg;% . Wang D C, Wu J G. Effects of organic manure on soil nutrients and

N . 2gale ¢ sition in soil under Mono-Cropping of soybean[J].

MG BRI TR LRI ot o

R PL B IR e PR R RCR Wt . M BR)Z H I (50 v WRRIT. WA 5. i I L0 A

(>20 em) A G Z B shie b G NG M 24005 & MR LR LA ], FRETRR:, 2022, 43(8) : 4353-4363.

,ﬂi[%] /%QE%EE&F ?ﬁ‘@&ﬁ?@ j{‘?ﬁ‘tﬁ—%ﬂ}?‘ﬁﬁﬁ Leng M, Jin Z J, Xiao X Y, et al. Comparison of bacterial

’ A : N community structure in soil aggregates between natural karst

jciéb S [ﬂlﬂ: ﬁﬁxﬁmﬁjii%%}iiﬁmfﬁ“%%‘*% wetland and paddy field [J]. Environmental Science,__27022 43

VL HE . 2 IR AT LI 25 {0 W TR e . o ~

*jl:ij] E@ IEJ Hj‘ i j][] 9[\ /}E‘:ﬁ *Rﬁ&?%éj\ﬁ/\ ’ %% 1%&5,5 [ 6] Yilmaz EsSonmez The role of organl('/blo ferﬁget al‘ﬂendment

. . . N '; ) on aagregatgatdlnhty and organic carbon™ bont?nl in_ different

% {E‘@ ’ mu ﬁ Hﬁ ﬂ:/ﬁ[} ’ﬂ:{%}%’ :ti;% E/‘J géﬁiémﬁ& iE%\ dggregate :gd]es [J} i{)ll and Tillage Resed}'t'h s 17, 168:

TEPE r ) 118-124. | | v ||

3.2.3 Jﬁ%ﬁ}ﬁfi 'I. : f. ',_ [7] Trlpathl R Nayéﬂz A K, Bhattacharyya P, e al me—aggr%rtlon

‘-- o and dl%mhulfﬂ‘n 0[ cagbon ﬁnd nqurogen in dlﬂelen‘rfraog?m after 41
"_:tj%. %@Jﬁ?%ﬂi%ﬁ?}ﬁﬂiaﬂ {"lk Jé“%"’_ Vedrs_,)lmg tqt‘,ﬁa fertilizer Q_J‘l}fenmem in tropical rice- q‘(e.,syslem
eﬁm#;c m,m' B 2 1 oty u;-_gg%%’ | 1) Gebderna, 2018 213 280285, o “:,f,.;

AR b &FE%E, H ﬁw%«wﬁaﬁf AR fﬂ o § gjfg;;;m%rfwm

- l “ J] e 2021, (6)% 95-

Fﬁzﬁ%&*ﬁj *f ‘J_:[ i Al Aﬁﬁﬁmj‘j ’I{ iﬁ{#%xﬂ@ %%12'{ LiQ, deg y F, Zhang Y F et al. Effects of tillage rfi‘éthods on

éilﬁ]}j: ﬂfﬁ'ﬁpﬂﬁ@ﬁ q:Jﬁ%{%XBE ﬂ:.ﬁﬁ%}iﬁ:ﬂu soil struclure and yield of mél?e in Sanjiang Plain [J]. Soils and

‘J‘ EE ﬁl &ﬂz Eﬂ E@% BMSW .JJ:[: pﬁﬁ}ﬁ{’ﬁ%ﬁ/ Fertilizers Sciences in China, 2021, (6): 95-103.

9 Tisdall J M, Oad M. Organic and - - stabl

A B, AT R R TR frie o T e e

aggregates in soils[ J]. European Journal of Soil Science, 1982, 33

RS 8 7 8 O A, 58 R 908 (2): 141163,

VAL SR 0 44 T AR T RE T W [10] XUW e, T8, G0, L PATR R IE BRI E DL - B

ERES LT, TSR, 2023, 60(3): 627-643.
4 Z’n:ﬁ»} Liu Y L, Wang P, Wang J K. Formation and stability mechanism
of soil aggregates: Progress and prospect [J]. Acta Pedologica
(1)#4H ttﬁl:,ﬁg ﬁ‘%ﬁ:‘*lﬁﬁ]gi jJ[IZ\Z H j:igj( %] B'féﬁg Sinica, 2023, 60(3): 627-643.
2 (1] XUZLAME, 2200, o bl 55 . ORI R X b e 1 2R 1 B Bl

SR mlﬁ%ﬁﬁ UE M (R 835 4 v 25 R 2 AT 2R :

AW E R W WA T R ()], AR IR AE i, 2020, 29

A PLax & (6): 1277-1284.

(2) ﬁaﬁ}’j‘ . %{ZIK 1"] p ol %/—\E i E]’J —L& E XQ%X Liu HM, LiRY, GaoJJ, et al. Research progress on the effects
lXiJ;ﬁ . Z? H %ﬂ . :ti;i%ﬁi”ﬁiﬁ m ﬁfiﬁiﬁfr%i of conservation tillage on soil aggregates and microbiological
characteristics[ J . Ecology and Environmental Sciences, 2020, 29

LES AR (6): 1277-1284.

(3)§'€7TE ééf%[_jﬂﬁ#‘%ﬁlﬁ&fﬁ*?iﬁj H %%ﬁ@ i [12]  Van Bavel C H M. Mean weight-diameter of soil aggregates as a

. ﬁ; ,ﬁt ,ﬂzﬁ,ﬁ; 7\:7 At % }m j:% ;B{éfﬁi éyj_tj 1:/4] ,ﬁt ,H: ;H] ;talisti;:al]ign;i(;&x ;):(aig;reiagi(;r;[ﬂ. Soil Science Society of America

U, ournal, s : 20-23.

RIKFEGSAL M P FISET SR B RTARI L IOBURE . (13 e, pan, i, %5 B BRI D B

SE W PRFFAE R )], AL RRE 2007, 40(9) : 1973-1979.

[ 1] Shakoor A, Shahbaz M, Farooq T H, et al. A global meta-analysis Zhou H, Lv Y Z, Yang Z C, et al. Effects of conservation tillage
of greenhouse gases emission and crop yield under no-tillage as on soil aggregates in Huabei Plain, China[J]. Scientia Agricultura
compared to conventional tillage [J]. Science of the Total Sinica, 2007, 40(9): 1973-1979.

Environment, 2021, 750, doi: 10.1016/j. scitotenv. 2020. [14]  Papendick R I, Parr J F. No-till farming: The way of the future for

142299.

a sustainable dryland agriculture[J]. Annals of Arid Zone, 1997,



[J]. L3, 2017, 48(6): 1523-1529.
Xu X R, Wang J K. A review on different stabilized mechanisms of
soil aggregates and organic carbon [J]. Chinese Journal of Soil

Science, 2017, 48(6): 1523-1529.

2 1 IR s SR XT A B T 30 1) 52 WA BT 5 < Mleta 3 AT 959
36(3): 193-208. (28] 3KZERL, Kolbe H, JKINFE . +IEA HLARAT ) L e AL AL I WF 52
(151 #mk, BEAF, Fais, 5. H0E Dy =0 R 5] 2 R # K HERLI]. T ELR R, 2020, 53(2): 317-331.
A5+ P IR AR A R R sE e rgse i [ 1], W 2R & 244k, 2019, Zhang W L, Kolbe H, Zhang R L. Research progress of SOC
30(10): 3463-3472. functions and transformation mechanisms[J]. Scientia Agricultura
Huo L, Yang S C, Wang C B, et al. Effects of tillage types on soil Sinica, 2020, 53(2): 317-331.
aggregate distribution and stability in irrigated sierozem of Gansu [29]  Z=d, shwesd, Judm Pl , 45 . 38 SRR 5 Ak WA AR FHF
Yellow River irrigation area, ChinalJ]. Chinese Journal of Applied 0], AEAEE AR, 2013, 22(9): 1625-1632.
Ecology, 2019, 30(10) : 3463-3472. Li N, Han X Z, You M Y, et al. Research review on soil
[16] SBAL, Bl , D—JU, 55 . CRAHEARE X BB 3K 45 aggregates and microbes[J]. Ecology and Environmental Sciences ,
FEAE AR At R R (1], K b PR A 4R, 2010, 30(4) - 2013, 22(9): 1625-1632.
1-5. [30]  BREL, ShscHl, FARRE, 4. SR AL 138 P R AR
Guo X S, Yang R P, Ma Y F, et al. Effects of conservation tillage EME LY R [J]. 2R, 2023, 60(1) -
on soil water characteristics and soil erosion in slope farmland [J]. 151-163.
Bulletin of Soil and Water Conservation, 2010, 30(4): 1-5. Chen H, Ma W M, Wang C T, et al. Effects of shrub-encroached
[17]  Weidhuner A, Hanauer A, Krausz R, et al. Tillage impacts on soil grassland on the stability of soil aggregates and cementing materials
aggregation and aggregate-associated carbon and nitrogen after 49 in alpine grassland of Qinghai-Tibet Plateau[J]. Acta Pedologica
years[ﬂ. Soil and Tillage Research, 2021, 208, doi: 10. 1016/j. Sinica, 2023, 60(1): 151-163.
still. 2020. 104878. [31] GaoM, Li HY, Li M. Effect of no tillage system on soil fungal
[18] Wi, sikve, #higoy, & . ARG P 5+ gk i community structure of cropland in Mollisol: A case study [J1.
R ABE KRR []]. ol TR 2440, 2012, 28(5) : Frontiers in Microbiology, 2022, 13, doi: 10. 3389/fmich. 2022.
85-94. 847691.
Hou X Q, Jia Z K, Han Q F, et al. Effects of different rotational [32] #tE, ¥, 4:52%’5 Sl f’i‘:)r#ﬂ—Xi-Eﬁjﬁw }‘}\ ﬁ*ﬁﬁ
tillage patterns on soil structure, infiltration and water storage &R fﬁiﬁ;‘m%ﬁ”ﬂ[ﬂ ﬁjbﬂﬂ%* 1l0;'29( 10):
characteristics in dryland [J]. Transactions of the Chifiese Society 1528-1536. & | \ e Fi
of Agricultural Engineering, 2012, 28(5): 85-94. i':.F' Yang H,,I r;ll'-l deg W Y, et al. Reiponﬂes A‘r’Busu}]dl
[19]  SWERE, B, BIoL. R KR m{_ﬁﬁ?}j@ﬁﬁ/k%@'l@ Myconhlza;}r‘f‘ungl arld Shll physwal and chemlcal opemes u]ider
) Meta 23 Hr LT 1. P EALRER S, 2022 "23'( 11): $i6"l_ 880. dlﬂeram ullage pﬁctlces in arld area of Northwest (;hlm'ﬁj-' Acta
Gong X Y, ZJ’ldo "] Yang X G. Hlfdrq‘!hermalleff‘é‘rts “of th_e Agrlgulwrae 'ﬂoreahq()((tentaﬂm Sinica, 2020-:7-29(_1:90) 1528-
."'_(onserthmI) tllldgd in soybean farmland in -'T\lfiort,he}s -E :a 1536_,.' .' .";-J' |# '” -
S ]}‘Ieta ar),dTy_;ps"‘Elh ﬂChmese Journal of Agrofﬁ}lé"gh%zf ._22: 43 [33] Qiu S J.-, Nie I ]Qng'é P, qt al. Aggregate masﬂ' and.carbon sto
..-:n. Qll) 85;‘-880 'il" Ly ' - |'F- 4 = in a paddy soil after ]Eng term application of chﬁmlcal or orgamc
[20] I|,u X F..'Hou E p_ GuoJ Y, et al. Nllmﬂe a.g\dul),bn %Ujuléfg% soi} ferhluea?l]] IMISml U%e and Managemenl 2022, 38.(4 llI”|'l,1564-
- _.A‘ dggregdqon and_enhances carbon 510rdgé in ‘F:rrqélndhe( OF#Iems of 1577. o ‘ﬁ | ¥
'l‘ I"-? Chn{a A mer *analysw [J]. Global (I:hangeHBlolpgy, '2021 27 ._j [34] xU?EJ"I%E X\t , & EPEJI:IIEH:% P
] (!fz) 2789- 2792 I~ ,';; LA 4;5;/ Hepy R R AT ], KO E FR SRR L 2019, 25(2)
[21 -:ald"‘es L vV _‘]Curevltch J, Curtis P S. : The meta- sis of 235-244.
,.f sponse ratios in experimental ecology [J]. Ecology, 1999, 80 Liu S, Wang Y, Liu H L, et al. Soil physical properties under
o (4): 1150-1156. different restoration measures in the northwest of Shanxi province
[22]  Van Groenigen K J, Qi X, Osenberg C W, et al. Faster [J]. Journal of Plant Nutrition and Fertilizers, 2019, 25 (2) :
decomposition under increased atmospheric CO, limits soil carbon 235-244.
slorage[]]. Science, 2014, 344(6183): 508-509. [35] Liu W X, Wei Y X, Li RC, et al Improving soil aggregates
[23] Han M G, Zhu B. Changes in soil greenhouse gas fluxes by land stability and soil organic carbon sequestration by mno-till and
use change from primary forest[ J]. Global Change Biology, 2020, legume-based crop rotations in the North China Plain[J]. Science
26(4): 2656-2667. of the Total Environment, 2022, 847, doi: 10. 1016/j. scitotenv.
[24] Chen]J, Luo Y Q, Van Groenigen K J, et al. A keystone microbial 2022. 157518.
enzyme for nitrogen control of soil carbon storage [J]. Science [36] WuXL, Wei YJ, Cai CF, et al. Quantifying the contribution of
Advances, 2018, 4(8), doi: 10. 1126/sciadv. aaq1689. phyllosilicate mineralogy to aggregate stability in the East Asian
[25]  ZRviT, BAF. 3 o> 248 S HAE 3R [ 0 R[], 3 monsoon region [J]. Geoderma, 2021, 393, doi: 10. 1016/.
24, 2019, 56(1): 227-241. geoderma. 2021. 115036.
Wu K N, Zhao R. Soil texture classification and its application in [37] BRER, RAR, FHIE, 5. Z-FHAXHGHERLHE
China[ J]. Acta Pedologica Sinica, 2019, 56(1)- 227-241. WA= LR E PN L] el TR, 2020, 36(16) : 35-43.
[26]  Ffafh, Zdat. R RETRHRL]. KRR, Zhang Y P, Chi Y J, Wang Z B, et al. Comprehensive evaluation
2002, 9(1): 81-85. of periodic productivity of combined tillage mode in wheat-maize
LuJ W, Li Z B. Advance in soil aggregate study[J]. Research of double cropping areas[J]. Transactions of the Chinese Society of
Soil and Water Conservation, 2002, 9(1): 81-85. Agricultural Engineering, 2020, 36(16): 35-43.
[27] A, TERSE . LA SR S A7 HLBR RS 2 DL (% BF 5% 2 T [38] XUH, Dl , RIEZ, &5 TIRACE T 2 e M R A 2 P AT

FEERE S EEL)]. 14, 2018, 50(5): 853-865.
Liu Y, MaM H, WuS]J, et al
A review [J].

Soil aggregates as affected by
welting-drying cycle: Soils, 2018, 50 (5) :

853-865.



T

7

Es 45 4

[41]

[42]

Hss, B4, I, 5. et LR RIEAGUEY 56
BLB S R AP R[], AR AR # 4 (P 3 30) , 2023,
31(3): 364-372.

Dong X L, Wang J T, Tian L, et al. Review of relationships
between soil aggregates, microorganisms and soil organic matter in
salt-affected soil [J].
31(3): 364-372.
R, B, Sk AR 2R e AL 3R R £ 7 HIL R AY BF
FEl)]. PEfeEim, 2022, 38(14): 89-95.

Yu J, Miao S J, Qiao Y F. The stabilization mechanism of different

Chinese Journal of Eco-Agriculture, 2023,

types of soil aggregates[ J|. Chinese Agricultural Science Bulletin,
2022, 38(14): 89-95.

Fan W, Wu J G, Li J M, et al. Comparative effects of different
maize straw returning modes on soil humus composition and humic
acid structural characteristics in Northeast China [J].
and Ecology, 2018, 34(4): 355-370.

Zhao X, Liu B'Y, Liu S L, et al. Sustaining crop production in

Chemistry

China’s cropland by crop residue retention: A meta-analysis[J].
Land Degradation & Development, 2020, 31(6): 694-709.

SIF, ART2, W BN, AL AT IE X LA HLB AR R
AR K ALRI AT B R L], A A AR 2 4, 2013,
21(5): 526-535.

Pan J L, Dai W A, Shang Z H, et al. Review of research progress
on the influence and mechanism of field straw residue ineorporation

Journal

on soil organic matter and nitrogen availability [ J]. Chin

[44]

[47]

of Eco-Agriculture, 2013, 21(5): 526-535.

Chai Y W, Chai Q, Li R, et al. Straw strip mulching in a semiarid
rainfed agroecosystem achieves winter wheat yields similar to those
of full plastic mulching by optimizing the soil hydrothermal regime
[J]. The Crop Journal, 2022, 10(3): 879-892.

LM, IEAF, EE, 5. RFARIRS FF I8 B E R B AT 1
- AN 2 RV AR IR AR SE e ()] Al B IR R A
12, 2023, 40(2) : 423-433.

Wen M J, Yang S C, Wang C B, et al. Effects of subsoiling and
the return of straw on soil bacterial diversity and community
structure in an irrigated sierozem farmland [J]. Journal of
Agricultural Resources and Environment, 2023, 40(2): 423-433.
Ning T Y, Liu Z, Hu H Y, et al. Physical, chemical and
biological subsoiling for sustainable agriculture[J]. Soil and Tillage
Research, 2022, 223, doi: 10. 1016/j. still. 2022. 105490.
DuXF, Deng Y, Li S Z, et al. Steeper spatial scaling patterns of
subsoil microbiota are shaped by deterministic assembly process
[J]. Molecular Ecology, 2021, 30(4): 1072-1085.

Fo K, BB, BRSLIC, A W I e A A 5 DX B R A B
SRR R R VR L BT IE L), R syl 2022, 42(7): 2751-
2762.

Wei H, Deng Y S,_Lin L W, et al. Comparati

% study Jon the

F .f".

stability of soil aggregates in typical\ micro ats L!lfr-lr karst
| |

ecologically fragile areas [J]. Acta Ecologie injﬂg, 22, 42
] \ y.

(1 27916762, | 1\ 4
TS\ (i ,f%



HUANJING KEXUE Vol. 45 No.2

Environmental Science (monthly) Feb. 15, 2024

CONTENTS

Impacts of Anthropogenic Emission Reduction on Urban Atmospheric Oxidizing Capacity During the COVID-19 Lockdown +eeseeeeeseeseees ZHU Jian-lan, QIN Mo-mei, ZHU Yan-hong, et al.
Transport and Potential Sources Regions of Double High Pollution in Nanjing by Different Synoptic Situations «+«+sesseereesessersnimnsnsimnenns QIN Yang, HU Jian-lin, KONG Hai-jiang
Differences of Three Methods in Determining Ozone Sensitivity in Nanjing ««+eeeeeesseessrsssssssnssmisinii CHEN Gan-yu, LI Xun, LI Lin, et al.

Characteristics of Ozone Concentration in Shanghai and Tts Associated Atmospheric Circulation Background During Summer Half-years from 2006 to 2021
............................................................................................................................................................ ZHENC Qing-[engv LIANC Ping! DUJ\N Yu_sen‘ el (ll.

Distribution Characteristics of Near Surface Ozone Volume Fraction in Shanxi Province Based on Atmospheric Composition Observation Network

..................................................................................................................................................................... LI Ying' ‘X'ANG Shu_min' PEI Kun_ning‘ el (ll‘
Photochemical Mechanism and Control Strategy Optimization for Summertime Ozone Pollution in Yining City «eeeeeeererssreesrrsmnisninininnn. WANG Wen-ting, GU Chao, LI Li-ming, et al.
Characteristics, Sources, and Ozone-sensitive Species of VOCs in Four Seasons in Yuncheng:««+e«seereesresrssirsnsnini, YIN Shi-jie, LIU Xin-gang, LIU Ya-fei, et al.
Pollution Characteristics, Source Analysis, and Activity Analysis of Atmospheric VOCs During Winter and Summer Pollution in Zhengzhou+++*LAT Meng-jie, ZHANG Dong, YU Shi-jie, et al.
Pollution Characteristics, Sources, and Secondary Generation of Organic Acids in PM, s in Zhengzhousseeesseeeserssismsni L1 Zi-han, DONG Zhe, SHANG Lu-qi, et al.
Nonlinear Variations in PM,  Concentration in the Three Major Urban Agglomerations in China +«+xsxssessesssesssssssnsssssssssn: WU Shu-qi, GU Yang-yang, ZHANG Tian-yue, et al.
Medium and Long-term Carbon Emission Projections and Emission Reduction Potential Analysis of the Lingang Special Area Based on the LEAP Model

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WU Qiong, MA Hao, REN Hong-bo, et al.
Dynamic Analysis on Carbon Metabolism of the Northern Region of China Under the Background of Carbon Emission Trading Policy ++++ ZHENG Hong-mei, SHEN Fang, XU Guang-yao, et al.
Carbon Reduction Analysis of Life Cycle Prediction Assessment of Hydrogen Fuel Cell Vehicles: Considering Regional Features and Vehicle Type Differences

........................................................................................................................................................................ MA Jing, CAI Xu, ZHANG Chun-mei, et al.
Nitrate Pollution Characteristics and Its Quantitative Source Identification of Major River Systems in China s«++eeseeseeereereereens WEI Ying-huai, HU Min-peng, CHEN Ding-jiang
Effects of Land Use Structure and Spatial Pattern at Different Temporal and Spatial Scales on Water Quality in Suzhou Creek ««esoeeeseeesseeereee TAN Juan, XIONG Li-jun, WANG Qing, et al.
Spatial-temporal Variation in Water Quality of Rain-source Rivers in Shenzhen from 2015 to 2021 and Iis Response to Rainfall «++eereeeeeee WEI Bi-ying, CHENG Jian-mei, SU Xiao-yu, et al.
Chemical Characteristics of Shallow Groundwater in the Yellow River Diversion Area of Henan Province and Identification of Main Control Pollution Sources

........................................................................................................................................................................... W'ANG Shuﬂi, REN Yu' GUO Hong‘ el (ll‘
Chemical Characteristics and Genetic Analysis of Karst Groundwater in the Beijing Xishan Area««soeeeeeereereessmmiiime, GUO Gao-xuan, DAI Yin-dong, XU Liang, et al.
Hydrochemical Characteristics and Its Origin of Surface Water and Groundwater in Dianbu River Basin ZHENG Tao, QIN Xian-yan, WU Jian-xiong
Hydrochemical Characteristics and Genesis Mechanism of Groundwater in the Dry Period in the Zhangjiakou Area®«+++++++ JIN Ai-fang, YIN Xiu-lan, LI Chang-qing, et al.
Distribution of Typical Resistant Bacteria and Resistance Genes in Source Water of the Middle and Lower Reaches of the Yellow River «+++ MIN Wei, GAO Ming-chang, SUN Shao-fang, et al.
Contamination Characteristics, Detection Methods, and Control Methods of Antibiotic Resistance in Pharmaceutical Wastewater +++seeseeeeereesernnns PENG An-ping, GAO Hu, ZHANG Xin-ho
Effect of Water Components on Aggregation and Sedimentation of Polystyrene Nano-plastics ++«seseeseeressssssesisnisnen: TANG Duan-yang, ZHENG Wen-li, CHEN Guan-tong-yi, et al.
Lead Removal from Water by Calcium-containing Biochar with Saturated Phosphate ++««++«esseeessersssssrmsmsinnsie LIU Tian, LU Si-lu, DU Xing-guo, et al.
Preparation of Chitosan-modified Biochar and Its Adsorption Mechanism for Cd™ in Aqueous Solution +JIANG Ling, AN Jing-yue, YUE Xiao-qiong, et al.
Efficacy and Mechanism of Tetracycline Adsorption by Boron-doped Mesoporous Carhon 70U Zhen, XU Lu, QIAO Wei, et al.
Adsorption Properties of Magnetic Phosphorous Camellia Oleifera Shells Biochar to Sulfamethoxazole in Water ««+eereeeeereesresresrsnsnieiinens HAN Shuai-peng, TANG Li-wen, LIU Qin, et al.
High Resolution Emission Inventory of Greenhouse Gas and Its Characteristics in Guangdong, Chinaress«eresessesssmenmn, LU Qing, TANG Ming-shuang, LIAO Tong, et al.
Ecosystem CO, Exchange and Its Environmental Regulation of a Restored Wetland in the Liaohe River Estuary = «oveeeereseeeresssenennesisnenes LIU Si-qi, CHEN Hong, XING Qing-hui, et al.
Effects of Biochar Application Two Years Later on N,0 and CH, Emissions from Rice-Vegetable Rotation in a Tropical Region of China «+++xexexee: HU Yu-jie, TANG Rui-jie, HU Tian-yi, et al.
Research and Application Progress of Biochar in Amelioration of Saline-Alkali Soils««+eeseerrerersrrsrmmimimnii WEI Ying, JIAO Le, ZHANG Peng, et al.
Effect of No-tillage on Soil Aggregates in Farmland: A Meta Analysis XU Yi-ping, RAO Yue-yue, MENG Yan, et al.
Spatio-temporal Evolution and Multi-scenario Simulation of Carbon Storage in Karst Regions of Central Guizhou Province : Taking Puding County as An Example ++++++++ LI Yue, LUO Hong-fen

Effects of Different Modifiers on Aggregates and Organic Carbon in Acidic Purple Soil LI Yue, XU Man, XIE Yong-hong, et al.
Effect of Ca Modified Biochar on the Chemical Speciation of Soil Phosphorus and Its Stabilization Mechanism ZHANG Chao, ZHAT Fu-jie, SHAN Bao-qing
Plant Diversity Changes and Its Driving Factors of Abandoned Land at Different Restoration Stages in the Middle of the Qinling Mountains ~ +**YAN Cheng-long, XUE Yue, WANG Yi-fei, et al.

Contamination Characteristics and Ecological Risk of Antibiotics in Contaminated Sites of Typical Pharmaceutical Factories in China

...................................................................................................................................................... YANG Jiong-bin, HUANG Zheng, ZHAO Jian-liang, et al.
Pollution Characteristics and Risk Assessment of Polycyclic Aromatic Hydrocarbons in Soils of Guangzhou +«sseesesseesssnessissisniiiinn 70U Zi-hang, CHEN Lian, ZHANG Pei-zhen, et al.
Quantifying the Contribution of Soil Heavy Metals to Ecological and Health Risk Sources +esoeeeessesreesmsnsiim. PAN Yong-xing, CHEN Meng, WANG Xiao-tong
Potential Ecological Risk Characteristics and Source Apportionment of Heavy Metals in Farmland Soils around Typical Factories in Hunan Province Based on Monte -Carlo Simulation

..................................................................................................................................................................... LUO Hao-jie, PAN Jun, CHEN Xiao-xia, ef al.
Health Risk Assessment for an Arsenic-contaminated Site Based on Monte Carlo Simulation and Parameters Optimization YUAN Bei, LIU Hu-peng, DU Ping, et al.
Pollution Source Apportionment of Heavy Metals in Cultivated Soil Around a Red Mud Yard Based on APCS-MLR and PMF Models** SHEN Zhi-jie, LI Jie-qin, LI Cai-xia, et al.
Characteristics and Mechanism of Cd Release and Transport in Soil Contaminated with PE-Cd «eereereeerereesimmnien WANG Di, XU Shao-hui, SHAO Ming-yan, et al.
Characterization of Reductive Dechlorination of Chlorinated Ethylenes by Anaerobic Consortium LI Wei, LIU Gui-ping, LIU Jun, et al.
Analysis of Heavy Metal Pollution Evaluation and Correlation of Farmland Soil and Vegetables in Zhaotong City *** ZHANG Hao, DONG Chun-yu, YANG Hai-chan, et al.
Safe Utilization Effect of Passivator on Mild to Moderate Cadmium Contaminated Farmland ««eseeresevesesrssnenimminn, WANG Xiao-jing, ZHANG Dong-ming, CAO Yang, et al.
Simultaneous Immobilization of Cadmium and Arsenic in Paddy Soils with Novel Fe-Mn Combined Graphene Oxide YUAN Jing, WU Ji-zi, LIAN Bin, et al.
Effects of the Application of Irrigation Water Containing Zn at the Key Growth Period on the Uptake and Transport of Cd in Rice * *ZHOU Xia, HU Yu-dan, ZHOU Hang, et al.
Effects of Exogenous Zinc on Growth and Root Architecture Classification of Maize Seedlings Under Cadmium Stress — «+reeeeeeresreseenenen ZHANG Hui-hong, WEI Chang, LIU Hai-tao, et al.
Mitigative Effect of Rare Earth Element Cerium on the Growth of Zinc-stressed Wheat (Triticum aestivum L. ) Seedlings ++++++++++++-+ ZHANG Jing-jing, XU Zheng-yang, JIAO Qiu-juan, et al.

*GUO Jia-jia, WANG Chang-rong, LIU Zhong-qi, et al.

Effects of Combined Stress of High Density Polyethylene Microplastics and Chlorimuron-ethyl on Soybean Growth and Rhizosphere Bacterial Community

Two-stage Inhibition Effects of Burkholderia sp. Y4 Application on Cadmium Uptake and Transport in Wheat ***

HU Xiao-yue, HUA Zi-wei, YAO Lun-guang, et al.
Human Accumulation and Toxic Effects of Microplastics: A Critical Review* BAO Ya-bo, WANG Cheng-chen, PENG Wu-guang, et al.
Overview of the Application of Machine Learning for Identification and Environmental Risk Assessment of Microplastics «eoeeeeeressssesssiissneneens BAI Run-hao, FAN Rui-qi, LIU Qi, et al.
Research Process on the Combined Pollution of Microplastics and Typical Pollutants in Agricultural Soils HOU Yu-qing, LI Bing, WANG Jin-hua, et al.
Research Progress in Electrochemical Detection and Removal of Micro/Nano Plastics in Water ++++* ZHENG Wei-kang, LIU Zhen-zhong, XIANG Xiao-fang

Factors Influencing Willingness of Farmers to Pay for Agricultural Non-point Source Pollution Control Based on Distributed Cognitive Theory ««+«+++++ GUO Chen-hao, LI Lin-fei, XIA Xian-li



	1
	20240232
	11

