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TR KR IE FEC A BT L35 HUBKZH 23 A0 FLBR 2544 1 5 i 75

(A MUBRAE e+ T s i fee i A EEREH. A
WU 5 et 2 o 0 5 P UL 25 AT e 2 ) 2 ) 33 AL
B, AR At 2 B FLER S5 M i R 2O A A 7T A
JRURLZS A UB AT 2 2 5 = A JR AR 7~15 pm FLAR AL
B RE, A HUBR S I A R S5 T T Y R 4 A A
A HUBR AL FE T DA - s ik A ), v AL IR
e W, PR FIN Y5456 &G v 5 fL IR
HRZLFW . A2, 7R IE BRI A HLIE R
WET, AMNEA VLA ) LN 3 2 52w ks s A
VIR 56 A MUBR I A e, [R] I A4 48 e (R R 2> 30 L
FEALBR, TEEIRBE R T IR AL B &5 M R AiE 5 R 25 N
WY R 25 G A MU R 7 H Kt A ERR . FEH.,
TIENRA S E 2, AR 71458 18 DL 40 %
PEMA BEAT NAFAE 2 7, I 5 52 30 55 NE A& T 1 52 00
5 LA WA B e T 1S FE) J B 5t v 95 & k- ( Aromatie-C)
itk (Alkyl-C) . FALEHEmK (Alkyl-O-C) &AL
Bk (Alkyl-N-C) S35 0] DMt R gk i A1 5, 1
+ A BRI R DY, RaE IR . T,
AR SRR S LR SLBRAAAE — E IR R, H2 sk
Z A WU 55 K R fIE 0] 35 FL B2 i AR R NI 7T, BRI T
RYE T il LB HLES AR 87 )ik AR S L

X T ENTZ 4 (X-ray computed tomography,
CT) WL TSR I FLRR = 44, e i+
LB oA . BEMIESRAE, Hut o) B H T+
HEFLBR A AT AN i A 7 . ARSI T 16 a A HLE
RS AT AL e A 55 IR iK5e, R CT A/ AR E &5
rAS [R5 R A N LR AL B A B A A 4k, B
AN TRV 43 RS 7 B A AL 3B FLRR A LB o A BA &L
FLBREE A s, DU IR N AR AS 7] 155 AR AR =43 Jit o)
IR B S5 R R AL DL S B B ) B IR T R AR R
A -

1 #MR5EZE

1.1 R XER 5IRE &

RIGLE L P @ PE R ML K2 Qv 2 Rk R
B MRAEE 7L BT K Sk 50 B Hh it 47 (35°11722"N,
111°05' 17"E) » I HL P <E 13.5 C, F-Ff%
M 525 mm, TR H 205d £4H, FHERK 2290 h
KA, EIRITEE . R X B3R AONE L, HIEFA
B, AL OV R R R B N
10.9 g/kg. 89.2 mg/kg. 13.1 mg/kg F1 160 mg/kg, pH A
N 8.4,

RIEN 2007 FFFAE MK E M5, Wit 4
MF (D B (F) . GHEHLIE (MP) .
T #1316 HHL AR (SFY DL KRS AT ik H +F AL AR -+ A
(MSF) . Jiti AL BE N R R (N 46%) F1H i i 1R 45
(P,0546%) AL NHERE G 23S 3% LT 20 %),
R4 10 H/NE M AT\ MF A1 MSF 403 . F4E 6 H
INFUER)G, SF Al MSF AL A FTHEAT Ry e 4 B IE H
F il MF 23 R i H . B0 3 RESR,

ANXTHFL 60 m?e A FR /N7 A= K2 B 1) HELHE AT
*1 BAEHELEE

Table 1 Fertilizers application rates of different treatments

(kg'hm ?)
yiseil AL
Treatment Organic fertilizer B P05
F - 165 150
MF 15 000 165 150
SF - 165 150
MSF 15 000 165 150

e F, (LR MF, AHUEHUIEALEE; SF, FEFFEM+HEICALEE; MSF,
HHUE+FEFHE HHG R . R IE .

Note: F, chemical fertilizer treatment; MF, organic fertilizer + chemical fertilizer
treatment; SF, straw returning + chemical fertilizer treatment; MSF, organic
fertilizer + straw returning + chemical fertilizer treatment. Same as below.

12 HmRESHH
121 #HHERE

LIRS T 2023 4 6 FR/ANEWOGRLLE REE, RE&E
ZHITTE BRI ASAT, A PVC 38T (K 100 mm,
HA 45 mm) REFR L, FEHGHRQEHTEE L
B, Biib#H KD AR FE HIRSLR S BIR . RIS
KA 0~20 cm LEJFAR L, ZBRVTILEIREF AR, AR
S, —IBAr TRET B EE AL 3R RT, T I
AR B oy RN B AR SR 2 A s 0 — 30 B RE IR
¥ H ARG BRI R 1 em® (/NE, BHARRT,
FR 273 B 3 P R ik
122 HRAKLSH

58 WEN 26150 2 B R AR [ 578, FREURR I - 3%
50 g T 0.25 #1 0.053 mm AR HEE T, BEBKFE
4 Smin, %8 20 /min AR, 3 cm MIHRIE, b FHR
1 10 min. B&FTE 0.250 A1 0.053 mm £ i (1) L35k 5
Bl K AR AR (>0.250 mm) A H R & (0.250~
0.053 mm) , YTVE 7L KR 1) L ERURL A FR AT b fr, T
BRIEARI &, T EAS [FEPRLAS A SR AR 1 e A3
1.2.3 A HRMIE 40

1% GOLCHIN U5 (530, AW 70K 384 HLoK
PR3 D R REEEENN AR RIAEAE
ARk A HLIK (free particulate organic carbon, FPOC) ,
2) WA AR NTRIE IR, &SP A LK

(occluded particulate organic carbon, OPOC), 3) 5+

BN YIS & Vi 455 S A UK (mineral-associated
organic carbon, MOC) » FREL 15 g LIERES, T 50
mL ZE N 1.8 glem’® FBLAN R, R L, ik
WO 0.45 pm JEME, R A LR AR RD S R P & A 0k
Ak, BEE FIREAE 3~4 k. dhslm HIEskE A imA
50 mL ¥y 0.5% HI/NImBEBR AN, Ik )nid 53 pm
PRUETR, Bk B AE AR 07 o (0 o P &8 A UK A Bk, i
FRAETH AT I g & S A VR, T AR, Mot
ZE H11X (vario PYRO cube Elementar Analyser, 7% [ )
D25 B A
1.3 CTH#KkERS

FIF CT H #51¢ ( Phoenix vltome x M, GE) X}
PVC H IR R LA AT 98, 5 E 240 kV,
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H R 160 mA, 73 HEFE N 0.06 mm, FLRE 2 000
48 32 A aff S AN R, BRI Image J #5040 B 5
BEATALEE, TR JFUR LR A s AR g R T
R Pish AR b 1) 458, AT AR & 20 mm
B, R A E 60 mm 2. B 32 A K E
HE A 8 A, AT BRI LR, A5+
E IR AR AT G e, R 5 T R A0 H
b X3 AT 00, 0BG EAT A6 53 %], FIH Bone J 4
PEFE LB RN A A T R R b % BT & )
YRR 0.06 mm, R SRE I FLER IS 9> 0.06 mm [ £L
B, AW F K FLBR AL A2 K/ 4 9>0.50 mm. 0.20~
0.50 mm F1 0.06~0.20 mm 3 Mg,
14 AHEERARE
B LA o T R A UK I SRR AE,  HERRAR
I 1.0 mg i 0.147 mm ArAEGH A L3R AL L DL 1:200 FEE
Bl5 KBr V&, FE RS ok A, R i3 B 0 A
KSR LT A EREIC (Vertex 70 FTIR spectrometer,
fED BT, KSR 400~4 000 cm™!, Ay HER
Jydemt, FHFEEY 32 s EFEIER 3 XK 2 800~
3010cm ™' 1580~1680cm ™' A1 1 148~1175¢cm™', 4
AR B Bk Caliphatic C) + 75 & A% (aromatic C)
M ZKE (polysaccharide) , K OPUS 6.5 B it H Fik
AHVE e BT, B A VLU R B A & E
(%), BIAEHLE RE W T AR 5 AT i A B 4] 06 Th AR

Z RO s
1.5 HIEAIE

KH SPSS 24.0 % 1 5 K & J7 7 43 #t ( One-way
ANOVA) XA EAEALEE 2 (A (1) 550 Fr i I SRAR LAl
A BB UA K FLBR B S5 8 AR gt 47 2 2% 1 Hh 3% (Duncan, P <
0.05), K H Origin 2018 # i 17 % B LA J Pearson #H
KT

2 HBRES

2.1 EABALIE XS IR MR TN B A 43 AR RO F2 M
AN 7] it B 5 e 2 35 B g R A EAL IR (3R 2)
MF. SF fil MSF b8 2 4w LIRS &, BN F
RO B T 69.5%. 45.3% A1 89.5% (P<0.05). #H
T F 4P, MF Fl MSF AbBES 820 T A 30 (203.3%
F1300.2%) FIAERE (83.7% Al 112.2%) HI&&E (P<
0.05) . MF 4bHEf pH {H N 8.05, B F A B EFKT
2.4% (P<0.05) . MSF 4 (% F N 1.10 g/em®, % F
AFRE 2 R T 7.7% (P<0.05), 1 MF Al SF &b ¥ 1
HESHN 113 M 1.14 glem®, 5 F M EZRIFREF
(P>0.05) . X+ KEIREMEHKLLH], MF. SF Al MSF 4t
RO M 36.6%. 28.8% Fi147.4%, HIEEm T F AbF (P<
0.05); MM RMEKILLE, R MFAEREESTF
AEHE (P<0.05); FRIAUMPRLLLE], W& F A &,
ik 49.1%, B3 7T MF. SF fil MSF 4B (P<0.05) .

*2 ANEHEARIE T RIB A MR R RS B ST

Table 2  Effects of different fertilization treatments on soil physicochemical properties and aggregates

i Lt Percentage/%

- 0k N e

e . R HHE = T R
Treﬁrﬁints Total nitrggen/ pﬁ(::;ﬁzfs ) Available poEaissiunﬂ pgllffﬁe Bulk del}ssity MZEE?‘?; at Mlil(%zlimﬁg at R A R
(gkeh (mg-kg ) (mg-kg ) (gem™) etes SEICET Siltand clay
F 0.95+0.06¢ 63.1+£19.1b 104+16¢ 8.25+0.06a 1.1940.03a 18.2+3.4¢ 32.7+4.6b 49.1+1.7a
MF 1.61+0.06ab 191.4+27.2a 191£52ab 8.05+0.07b 1.13+0.03ab 36.6+6.7ab 46.2+8.4a 17.2+1.8¢
SF 1.38+0.26b 68.3+4.1b 153£15bc 8.2240.06ab  1.14+0.04ab 28.8+4.8b 40.8+3.6ab 30.4+7.6b
MSF 1.80+0.32a 252.5¢117.2a 221£27a 8.17+0.15ab 1.10+0.04b 47.4+9.5a 37.5+8.7ab 15.1£1.7¢

e AEVNG 7RSS [t Ak B ) 22 7 A B 2 2 KT (P<0.05) . FIAS

Note: Different lowercase letters indicate a difference between different fertilization treatments at 0.05 significant level. Same as below.

2.2 HEARAMIEST HIEFLBRAIS NG
ANEE AR A EE T IR AL —4E MG LI 1. F AbBE
M3, FLBREE R D, RSFRUN, A BN 45 H
52 M, MF. SF fil MSF 2bH fL i Ex %, R~
BOK, FHHE@EERR, JUHAE MSF ARFE i HIEAL
(oS E AN E S i Gk L1
¥ LU AT E BT, 45 R WEl 2. MSF &
S FLBR N 13.9%, & 2% & T MF. SF Al F 4b#
(P<0.05); MF A1 SF [FLEFLBREE 73508 11.3% A1 11.9%,
TEZFZER (P>005, HEEST FAHET 8.6%
(P<0.05). MSF 43 [1>0.50 mm FLAAHIFLIREE AN 11.8%,
BEET MF A EE 1 9.0% F1 F AAHT 7.1% (P<0.05),
fHY5 SF AL FEHY 104% L& #FHZE 57 (P>0.05); MF5
SFANF>050 mm LA ILEE LEE EZR (P>
0.05), HEEmET F A (P<0.05) . FAFEH 0.50~
0.20 mm L 48 [ FL B B 7E 1.1%~ 1.8% 2 7], MSF Al

MF AR EEZR (P>0.05), HIESEST F it
PE(P<0.05) . FAEFE[F 0.20~0.06 mm FL2& 1 FL IR B
1E 0.4%~0.6% 2 7], HAAHEETEEZS (P>0.05),

b 3BFL B R 4 A r
Lateral distribution :
of soil pore

- IFLBR I 5 A
Longitudinal distribution
of soil pore

SF

e B R O X AL, AR A .
Note: Red and blue parts in the pictures are the soil pores, and the rest part is the
soil matrix.
B 1 RRzEELE T LE R 4B (4.5 cmx6 cm)
Fig.1 Two-dimensional images (4.5 cmx6 cm) of soil pores under
different fertilization treatments
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+- 3L B Soil porosity/%e

>0.50  0.20~0.50 0.06~0.20  Tobal
FL{%Aperture/mm

B2 FRERLES LRILEN A HILREG YA
Fig.2 Effects of different fertilization treatments on soil aperture

distribution and porosity

FIFH 53 & 4 B0OR0 K i 30 3R AE -+ 58 5L B R S R AE
(K 3. YL IRM IR REM I EREE,
ERA, FLBRGS MR AT s R ER e e A= 338 FL IR A 1%
BT B AL, BE N EEPEECOK . MSF 42
(53 T 4E %y 5% F. MF FI SF ACFL R 10 T 17.9%.
7.1% F1 11.3% (P<0.05), MF 5 SF AbFE[A] () o 480
BEFER(P>005, HMFAHEZEET FAH
(P<0.05) o X T T IEFLER I RRRL L, MSF 4b#E 75 il 4%
F AbFE R E PRK T 24.9% (P<0.05) .

#£3 TEFEARGIEX T IEFL RS AR R B A0
Table 3 Effects of different fertilization treatments on fractal
dimension and Euler number of soil pores

AbHE Pawizii Wi H
Treatments Fractal dimension Euler number
F 2.18+0.13¢ 5381+884a
MF 2.40+0.07b 4 495+387ab
SF 2.31+0.06bc 4759+195ab
MSF 2.57+0.08a 4039+320b

23 FERBAEEX TIEBHEREAS R BRSNS

AN (] i B Ak B R A B AR 4 A 1 g3 AT Wi 3,
MSF 4b B 2 LB & 808 21.5 g/kg, MR T F. MF
H1SF A3 5 B Z BN T 72.0%. 22.2% A1 30.0% (P<
0.05); MF Al SF &b 3 ¥ 55 MLk & & 70 7 8 17.6 Al
16.5 g/kg, W& R LRZF %R (P>0.05), HE2EST
F b3 (P<0.05) o XJ T B A MUK A WLk, MSF b2
H & 7.1 glkg, BT F. MF Al SF AL #4553
WY 77.5%. 39.8% £ 33.0% ( P<0.05), SF il MF
A FR ARy BN 5.3 F105.1 glkg, B 2 6] B 35 2
5 (P>0.05), Hr SFAHEE ST F A (P<0.05),
MSF #b 2 17 P & 7 B A HLEk & =08 4.2 g/kg, B MF
FF AL EE 43 5 B80T 20.0% F1 75.0% (P<0.05), {HY5
SF AbFE 2RI AL ZE (P>0.05); MF Al SF AbFE 1 &
MK ANKRESELEEES (P>0.05), 755K 3.5
3.7 ghkg, BRFEET FRI (P<0.05) . XTH Y5
GEOAHMUEE, MSFE. SF Al MF A& 85514 10.2,
7.5 F19.0 g/kg, —FHZILREZER (P>0.05), {H MSF
A MF b3 82 5T F 42 (P<0.05),

) FF i L I 0 A 1 ) - 58 WL 5 R 34T 20 4T
SR WE 4. X2 WA YLK, MSF A& i,

AH XS 0 T U 3.35%, @ 3E AT H R (P<0.05),
SF 5 MF 4355 58 2.58% 1 2.08%, Wi 2 [ JC &
ZE5 (P>0.05), {H SF AR EST F A (P<0.05). MSF
Qb3 05 A A WL & AR, A XA 30.45%,
WECT F A1 SF 4FE (P<0.05), {H'5 MF 4375 8 2%
Z5 (P>0.05), MF 1 SF 4b# )55 & 254 MR AH X6 g
T A2 N 37.87% Al 41.38%, W& 2 1Al 5 B # %2 7

(P>0.05), HEZEMT FAAHE (P<0.05). MSF. SF
1 MF Kb 2 17 i 15 2540 LB AR X 0 T AR 23 S0 66.20%
56.04% #1160.05%, WEmT F A (P<0.05), Hr MSF
W T SF AL (P<0.05), {H'5 MF &3 IF L5
F#E5S (P>0.05). MSF. SF Al MF 4b ¥ (1) 75 & K G
fik: BT 2R HURR LUAE 2 738 0.464 0.75 F110.63, —3&
ZTEREEER (P>0.05), (HEEET F AR (P<0.05).

30 8t a
2. a
- > b 6F be b
® 20 b 4 4
&5t ¢ 4
Q
810 5 |
5
0 0
MF

F MF SF MSF F SF  MSF
Kb FE Treatments Qb B Treatments
a. TIEAHLIRE B b. IR AU WA 2
a. Soil total organic b. Soil free particular organic
carbon content (SOC) carbon content (FPOC)

FPOC/(g-kg™)

6 15 ¢
= 5 a ~ 12t T
50 b ‘ a
) ! 2 2 ot ab
o 3t ¢ 2 b
g 2 AN
S 1 =

0 0

F MF SF MSF F MF SF MSF
A3 Treatments A Treatments

c. P E A BRLAT LR & &
c. Soil occluded particulate organic
carbon content (OPOC)

d. LT YIRS A SIS &
d. Soil mineral associated organic
carbon content (MOC)

B3 RE AL AT IR AL 5 AR 09 70k
Fig.3 Effects of different fertilization treatments on soil organic
carbon fractions

—MSF --SF —MF ~F
PLC
ALC ARC

72F EaMF OSF COMSF
80 :

60
40
20

FRelative peak area/%

.......................

15 B Absorbance

i}
o

3500 2500 1500 500

AR XU

& Wavenumber/cm !
a. IR HUBRLT A & A HLE A #1357 Organic functional groups
b. AR HUE e AR X I T A
b. The relative peak area of different
organo—functional groups

I PLCHZBEEANRK: ARC A FRAHM: ALC AREG I
ARC: ALC NI EREHWIRFA YR LE. TR,
Note: PLC is polysaccharide-C; ARC is aromatic-C; ALC is aliphatic-C; ARC:
ALC is aromatic-C:aliphatic-C ratio. Same as below.
B4 TR 2t LR A UK 4 A IR B
Fig.4 Effects of different fertilization treatments on chemical
structure characters of soil organic carbon

a. Infrared spectrogram of
soil organic carbon
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24 IEFLBRIFESBIRZER AR

- e FL IR AN AL 5 3 WL & A 45 %
PIFHOG (R 4), A FLBRAE . >0.50 mm fLA2 1) FLER
J5E CA R 53 TR 4R S -3 A WL R %A ML 7> (FPOC.
OPOC fil MOC) # & 2 I & I 2 35 1 IEAH G X &
(P<0.05 A1 P<0.01); 0.50~0.20 mm FL 4% i L B 2 )
5HMESFRSENME R ZENIEMAXIILER (P<0.05);
0.20~0.06 mm FLAZHIFLBR BEAL S0 W 51 455 A WU &
BREEEMIEMERER (P<0.05); K5+ 50
EHURR . 7 B S R A MUBR ANE W R 45 4 250 HLAR 2 5
FRIM L Z AL R (P<0.05 1 P<0.01) . £ K

FORE 525 FLBK 5>0.50 mm FLARRIFLBRE . B FLER A
o3 T 4 H B IR ORI A 2 35 1) IR AH KO8 &R (P<0.05
P<0.01), WA HLIKS 0.50~0.20 mm L 1% FL B
ERBENIEMIERR (P<0.05), 757 KH PN F7
T A ML W5 2 LK LA 43 9] 5>0.50 mm FLAZ
FLBRIE. 0.50~0.20 mm FLARRIFLERE . S ALBEE R TE
YAy R E AR AR R (P<0.05 F1 P<0.01),
R $0 ) 5 55 7 2876 LB 55 A 245 HLRR i 05 257 BLA
EOAE S AR A2 B IEAR G R &R (P<0.05 F1 P<0.01),
e AR RREZ R FAERLR (P<0.0D).

* 4 BIRFLBREHES DIRBANRE S MENRGHFHE Z BRIHE XM

Table 4 Correlation between soil pore characteristics and soil organic carbon fractions and chemical structure character

F845 Index >0.50 mm 0.50~0.20 mm 0.20~0.06 mm BAFLBRSE Porosity R4 %1 Euler number S IE4ESL Fractal dimension
SoC 0.79™ 0.42 0.57 0.88" -0.76" 0.77"
FPOC 0.77" 0.48 0.41 0.81" -0.80" 0.60"
OPOC 0.82" 0.66" 0.30 0.82" -0.56 0.79"
MOC 0.64" 0.34 0.65" 0.76" -0.65" 0.71"
PLC 0.85" 0.44 0.18 0.77" -0.62" 0.74™
ARC -0.76" -0.68" -0.47 -0.80" 0.75" -0.67"
ALC 0.74” 0.69" 0.48 0.79” -0.75"" 0.66"
ARC:ALC 071" -0.64" -0.43 -0.75" 0.70% -0.59

VE: R B R IRMISEEIS 0.05 B3R 0.01 M2 8 KT

Note: * and ** are the significant correlation at 0.05 and 0.01 probability levels, respectively.
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Effects of the long-term application of organic fertilization and straw
returning on the components of soil organic carbon and pores

WEN Yunjie'? , ZHANG Jiancheng®** , YANG Na** , WANG Xiuhong'? , SHI Xiangyuan® , WANG Juanling?

(1. Shanxi Academy of Organic Dryland Agriculture, Shanxi Agriculture University, Taiyuan 030031, China; 2. Cotton Research Institute,
Shanxi Agricultural University, Yuncheng 044000, China; 3. State Key Laboratory of Sustainable Dryland Agriculture (in Preparation),
Shanxi Agricultural University, Taiyuan 030031, China)

Abstract: Soil pores are dominated in various soil functions, including water infiltration and retention, soil permeability,
nutrient availability, as well as aeration and mechanical impedance to root elongation. The dynamic behavior of soil pores is
primarily influenced by tillage practices, the presence of crop roots, and the return of soil organic matter. In this research, a
systematic investigation was implemented to explore the impacts of the long-term application of organic fertilizers and straw on
the soil pore structure. An analysis was also made to elucidate the relationship between soil organic carbon and soil pore
structure. The data was collected from a 16-year long-term field experiment located in Shui Tou agricultural experimental base,
Shanxi Agricultural University (Shanxi Academy of Agricultural Sciences), Yuncheng, Shanxi Province. Four treatments were
set as sole chemical fertilizer (F), organic fertilizer + chemical fertilizer (MF), straw returning + chemical fertilizer (SF), and
organic fertilizer + straw returning + chemical fertilizer (MSF). The soil pore structure was examined using X-ray computed
tomography (CT) and advanced image processing. While the soil organic carbon was assessed to determine the physical
fraction contents (free particulate organic matter (FPOM), occluded particulate organic matter (OPOM), and mineral-associated
organic matter (MOM)). Additionally, the structural properties of the organic carbon were qualitatively and quantitatively
analyzed by Fourier transform infrared (FTIR) spectroscopy. The results indicated that all organic amendment treatments
significantly enhanced the total porosity and porosity of >0.5 mm aperture, compared with the F treatment (£<0.05). Notably,
the MSF treatment exhibited the highest values. Specifically, the total porosity and porosity of >0.5 mm aperture increased by
61.6% 66.2%, 23.0% and 31.1%, and 16.8% and 13.5%, respectively, compared with the F, MF, and SF treatments.
Additionally, the porosity ranging from 0.5 to 0.2 mm in the MF and MSF treatments was significantly higher than that in the F
treatment (P<0.05). However, there was no significant difference in porosity ranging from 0.2 to 0.06 mm among all
treatments. Furthermore, MSF treatment significantly enhanced the connectivity and complexity of soil pores, with increases of
33.2% and 17.9%, respectively, compared with the F treatment P<0.05). The organic fertilizer and straw returning treatments
(SF, MF, and MSF) achieved a significant increase (P<0.05) in the contents of total soil organic carbon, FPOM, OPOM, and
MOM. MSF also exhibited the highest values among these treatments, with concentrations of 21.5, 7.1, 4.2, and 10.2 g/kg,
respectively. The long-term straw incorporation and the application of organic fertilizers (MSF) were performed better to
accumulate the polysaccharide and lipid organic carbon in the soil, while concurrently reducing the content of aromatic organic
carbon. The Pearson correlation analysis revealed that there was a positive and significant relationship between soil total
porosity, porosity of >0.5 mm aperture, as well as the connectivity and complexity of soil pores with the contents of total soil
organic carbon, FPOM, OPOM, MOM, and polysaccharide and lipid organic carbon (P<0.05). These findings suggested that
the application of organic fertilizer and straw incorporation enhanced the content of soil organic carbon to accumulate the
polysaccharide and lipid organic carbon, which facilitated the formation and modification of soil pores. Consequently, the
enhanced physical properties of the soil were attributed to the regulation of soil structure by the organic amendment. An
optimal distribution of soil pores was achieved to increase the soil complexity and pore connectivity. Accordingly, the organic
amendment can be an effective strategy to optimize the soil pore structure. Future studies should also examine the response of
soil pore structure and pore size distribution to the decomposition of incorporated organic manure

Keywords: soils; pores; organic carbon; molecular structure; CT scanning
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