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1.1 RIEHH

AW T LB LS AN E SR X 3 R 10 (G
gt Byt R LD AW RIS, 0 R E w@E
(109°19'E, 36°51'N) . K (107°78'E, 35°21'N) Flf#
K (110°52'E, 38°83'N) A& H BHE I B 5 8 T oK EAE .
2018 4 10 H T K HEI G REE 0~20 om 1 HIERE G, 5
R RS2 G AR T, 1 2 mm & AR A
100 m’ 3 J1 R AR AR P2 3B 50 2 75 =R F (A e K i
AR - 498 R ] SRRt ER AL M R AN 1 FTOR

F1 R IR R AT ZEE AR L R
Table 1 Basic physicochemical characteristics of soils and
earthworm casts used in this study

CBEALR O ggn opm W
L Particle composition/% Organic  Bulk Bk
Treatments 0.02~ 0.002~ matter/ density/ Field

<0.002 mm

2mm <0.02 mm (gkgh) (gem™) capacity/%

HHE1(CS)

Loess soil

RYLDS) 0y 3742 2036 627 135 315
Dark loessial soil

AP 1 (AS)

Aeolian sandy 6722 30.74 2.04 1.14 1.71 154
soil
LIRLSES
Earthworm cast

23.57  59.89 16.54 4.96 1.43 23.1

19.78  59.69 20.53 18.92 0.62

P b5 25N o 7 R RSl (Eisenia foetida) Fir=,
W W Tk S AE S ATl AR TR R D B 4 e St
DX L RAT S ], AR i AR AT K L
11 cm, HAZHN 0.5 cm. W2 BAANSE T EW R #
3 kg M EIR I, 1 kg SERE, 5 kg TKBFREERA
B FAT (ERS0ecmxH/E 30ecm) , RE20d4d H
FREEEAR R, RGeS N
R FRRE, RS IRAE R 40 SR . 2R ]
IS FRFCEAE 25 CHITRE R, CRFrE: FR5E T B AR
1E 50%~65%. FEMG 7 d NBFFRE R MR AR E 3%, A
2019 4F 1 H 25 HERFFEEREE 3 AN H, bk ss H ik
FTHRIC . K12 30 AT IS 42 () e ] 308 & 25 20 ) T T AR 40
TR R8P R 56 1% 2%
1.2 REHZE

9o G s I8 2 A, A AR FH &= N AR IR
AT WRIGT 2019 E7E H ERNE BK R RRTF 7T T 3%
TR R 5 R RO E 5 E S s T . R
IOILEE 12 MOEE, FE 3 R w4 (CS) .
it (DS) ARIP+ (AS) ;4 Flbi s 26 & 0.
1% 3%F1 5% CHrdsl 2E 57 & 5 L E 2 ff LD
W] it FH &8 0 P ERAE XTI (CKD , BN
BI3ANEE., RWAETEHEIIEHEN 5~35 gkg,
HAHHUT RS BON 25%~35%, 15| 3% it F & 4
AHUAE A A WL B A 2 R A A TR 1 v A L
I HH R) 2 A R 25 A AR U 00 AR A SR i R
W VR A5, R H N E AR EENERN 25 om,
FEEN 25 em [ PVC B, &R EH B ILfh A K8

U, FL36 Nk, HFEEEEE FENEITRRE, B
A (2243) C, KiFmTEIN S H 15 H—9 A 15 HILit
4 H o TSINIK G 45 Ab T (1) 39825 /K 3k F IRV RR 7K B 11
75%, ARAEIE L B E CS. DS M AS HIHI4A 338K
FN 17.3%- 23.6%A1 11.5%. REA 4 3 d FRECEHE
Fis, THEAKS PR E TR TS, DA EE K
SR BIWIUEAKT . BEFREE AT, R AR M BURE 16 05 1k
REETIERES, BRERNLERESARKT, X
Tk R Uy ARG T R TR E AN 1 em £
AN, 2 BN T
1.3 #RFRMEMITE

K FH 07 0 SR 4 0 R 3R s 1 121 SR A4 2% 43
W7 E, R A 0.25. 0.5. 1. 2 Al 5 mm &
B IR AT 5 . KRR R AR R A Yoder
IR E . BEC R R KR A HUR, S A
EBREE TR, RABOCRE (Mastersizer 2000) &
HASERi . A MU e 77k S OCER[15].
138 55 A B R FH 333 mmol/L &5 4 B4 A8 A0 5

TR AR EE RS EREBEAS (Mean
Weight Diameter, MWD, mm) « JUfE[*F¥ B 4% (Geometric
mean diameter, GMD, mm) DL A ki 42 KT 0.25 mm H] R4k
B (Rogs, %) FeHik, AR FIL

MWD =Y G w,) (D
i1

GMD:exp(Zn:(milnfi)/imij (2)

i=1 i=1
R, -M,_, /MT 3)

o X, NSRRI RAR KAk, mms w, SR ]
BRI RAR BRG], %; m AASFR A3
BIRARBIR R, g5 Mpoos ARIAE 1>0.25 mm 1] 547
&, g M NBEIREPSRE, g

ks 2 R Ak g Aot L3R MR STk % (CR,
%) R AR

CR = (a,b)/ cx100% (4

b o, NERR B RIEFNIRE &, gkes b NAFFRIH
TIEFHRAREE, %; c N THIEAIRE &, gke.

N T a0 o b b ] 3 ) 3 T R R AR e R B
Wi, RIS E T IR RN T 4E R IR T4
D) AR R,

M, My =(%x) " (5)

Kf M, KA r<x, BFIBIRIEIIE R, %; Xno AETER
R B R RiA%, mmo
1.4 HiEabiE

SR FH LR 25 7 2 43 BT A 6 e | 288 it P £ 0 - g 2 Y
SXof 158 [ SR AR 4 AT RS M DA R A SR M 4 A B B
Ak e ME s . AN R ACFE 2 1] %2 B EL R A Duncan
BEWEE (0=0.05) , A4St sHrif#H SPSS 20.0
BAFHEAT, FIFH Origin 8.5 e il B
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2.1 Jite F R S| 26 % 1 158 ] B4 4E AR RO 2201

B 1 DA [ ] 5 e ) o Ak 28 40 ] SR AR 4 2 A
5 CK ANt #6) FHEL, it A s 2545 3 ol 358 pokir
%£>0.50~1.0 mm {7 &3 Rk 28 ZHEnN
(P<0.05) 5 3% 5% &R f#>1.0~2.0 mm H A& £,
AR <0.25 mm HI B S EEIC, CS. DS F1 AS
BRI A SRR S B CK b T 15.6%~24.7%-
13.0%~21.3%#1 25.9%~34.0%. 1%ifiiE3H &~ CS M
DS #<0.25 mm PFIRAESEHBERE T RERK, L CK
T T 9.2%H 7.0%. XFF>0.25~0.50 mm HIEE, CS

FIDS H 3%H1 5% FH & Hr 4] FE A0 BE B 1R AR A B A & 21K
F CK, 1 AS #ix 2 MEFN T CK, 1%H&EF DS
Wiz I RAR T B E A . CS Hp it i 5] 2% 5 >2.0~
5.0 mm FIRAKEZWN, 1% 2R 20 DS Al AS &
AR TR Z 0, (5 3% 5% & N %4 F Rk
a3 ) EIIG AR D S . i AR 2E s CS AbEE
>5.0 mm BRI S EIE 0, (HfF DS 1 AS HiZkigk [F
RIEEEWD, 3% S%BHEURAGFELEE ER
(P<0.05) o 4hi& FIEPRI RS ERIN: 1%HEX 3 Fit
RS ETTRERW, YL 3%, TIEFRE
REASEEN.

Jiti FH it Application rate/%

Sy s ala 7700 XY 1 L3 W 5 o
401, b b 50 o
S PRy, b £ 35frbe s dg
B 35H/hbe i 3 IR S BN
2 IR NN 2 INe 2 40} N
S 30l e N SARIZN g “ra N
=& o VTN N & o N o ab N
& 85I AN BEESA SE N
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w8 200N b Nl T 200 as ab PN N
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Aggregates size/mm
a. 41 (CS)
a. Loess soil (CS)

Aggregates size/mm
b. H¥yit (DS
b. Dark loessial soil (DS)

Eib S L

Aggregates size/mm
c. bt (AS)
c. Aeolian sandy soil (AS)

1 ARVNE FREORF — L3R E — B AR R B 2 R B3 (P<0.05) , TR,
Note: Different lower-case letters represent significant difference among treatments for the same soil and aggregate size (P<0.05), same as below.
B 1 R £ 8 F AT L3R B RAEZES T

Fig.1 Aggregate size distributions of soils with different earthworm cast application rates
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Fig.2 Distribution characteristics of water stable aggregates in soils with different earthworm cast application rates
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Wik 2 frs, 3R A A A B4 MWD, GMD.
Roas 1 D 2 ERW (P<0.05) , 1H &3 HAERX
AR R e e b R 52 (P>0.05) o 7E 3 Fi i
o, i 3% 5% B 35 5 MWD. GMD Fl R s
¥ REW L (P<0.05) , 1%HELHEXT AS BIEHAE
FaE MEFE bR A 235 5200 . 3%t A /AL BN MWD, GMD
F Ry s I CS 43 5 H CK & 17.0%, 16.1%F1 26.2%:
DS FiZEE N 19.3%. 27.0%F1 9.0%; AS FiZE{l N

92.3%- 29.4%AH1 61.5%, HHEHEINZE 5%)5, 3 ME
bR IR ERAR S K. DS F1 AS 3% B 54K D 18 78 )t H
Wi ] 28 5 B N (P<0.05) , CS Y g 24 it ] &k
B 5%0 D EA KA REE, {H DS Fl AS 1 3%F1
5%HEE M IAFARZEER SRR 1%k
gl 2% B AT 3 B R D - P R AR AR E M, i A F
3% I i FH 4] 28 4 %o 5 4 b A B [ R AR R E T
wmEA EEEH.

F2 HEHIFEHEAE R DIRERN TIREA R EHERR R0

Table 2 Soil aggregate stability index affected by and soil types application rates of earthworm casts

Rz KT 025 mm

LR L TR JURTIIRE g B Rovs TN

Soil Types (ST) Application Rate (AR) /% g/‘[ean weight Geometric mean Content of aggregate size ~ Fractal dimension
iameter/mm diameter/mm higher than 0.25 mm/%

0 0.47+0.03¢ 0.31+0.02¢ 27.143.2¢ 2.87+0.03a

L (CS) 1 0.52+0.02bc 0.34£0.01bc 33.7+2.7bc 2.79+0.03ab
Loess soil (CS) 3 0.55+0.01ab 0.36+0.02b 34.2+43ab 2.72+0.02ab
5 0.6120.03a 0.42+0.03a 35.143.6a 2.630.03¢

0 0.57+0.03¢ 0.37+0.01¢ 35.443 3¢ 2.66+0.02a

Myt (DS) 1 0.64+0.04bc 0.44+0.01b 37.242.9b 2.53+0.01b
Dark loessial soil (DS) 3 0.68+0.02b 0.47+0.03ab 38.6:4.1ab 2.46:0.02bc
5 0.72+0.03a 0.49+0.02a 40.7+3.9a 2.3540.03¢

0 0.13£0.01¢ 0.17+0.02¢ 9.6:1.7¢ 2.3240.02a

b+ (AS) 1 0.22+0.01b 0.21+0.01b 14.7+2.6b 22140.01b
Acolian sandy soil (AS) 3 0.25+0.02ab 0.22+0.02ab 15.5+3.2b 2.15+0.03bc
5 0.30+£0.01a 0.24+0.02a 16.1+2.3a 2.11£0.01¢

ANOVA 73 #t F {H

AR 35.74 29.80 4223 36.54

ST 27.67" 33.86" 57.62 20.05"

ARXST 121 0.35 0.56 1.02

e *, P<0.05, FE.
Note: *, P<0.05, same as below.

2.3 SEB|EFNTIRENREARKREESRNTIT

FACE S A YRS LK 3. 5HIEANR S E
(& D MLk, CK BRI AR S E N T 3.8%~6.1%,
T e FH i ] S 0 e L g A LB S 2 = 1 17.9%~
66.9% (P<0.05, K& 3) . AS[FIs 3 H &b B 2 (7]t
FAELREZER (P<0.05) , W25 ER &N (5%) ,
CS. DS #1 AS MANKETES CK MHELa s T
29.5%- 32.7%F1 66.9%, BNt I FENT 3 M gEA
BUBR & S 3 BoA BARAEF,  HAE FH AR b it FH 3
K.

—_
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Organic carbon content of soils with different application
rates of earthworm cast

Fig.3

3Fh IO DR IR P AR LS Ak S AR 3 T
Ne LIERMAGEH EXN S R RELE GRS ER BE
o (P<0.05) , H - H#XHAEALEER M. 5 CK
b, it FH sl 2 B2 B T AR R L R AA S A RS =
(P<0.05) . 7£ CS f1 DS 4b2Erh, HEH 1%EINE 5%
B, AFERH R RA L Gk S B2 &, CS
A 1% 3% AR ER ] DL K 3% 5% FH & A 3 ) G 5. 3%
Z5t, DS W 3% EALEA L 1% H &AL B A)>1.0~
2.0 mm PR GG SRR, HEH 3% INE 5%/ 1
RA>2.0~5.0 mm FIRAEEEmEREAE T REEN,
Hop, FRARSEARES R1E>0.25~1.0 mm Fig% [ Rk
WKL, WEZEERH RN 1%, 3% 5%F, 252 H
FihdiGimys CK MtkanlfEm 17 29.3%, 37.4%F1
41.9%. AS 1 1% 3% H EAXAE>5.0 mm HIZRALE 56
SRETNTEAREZESR, M 3% 5%H &N E>0.25~
0.50 mm FISRKRE SRS E T EFEBE; FIREYS SRS
HIE>0.50~1.0 mm Rl m, H 1%. 3% 5%H 54k
5 CK A EL BN T 44.3%. 60.7%F1 82.8%, fE AS
H1>2.0~5.0 mm K2 1 SRR S A ik & s B i

i) St P . RS % HUAH AR R e
KLZ A SRR 3 B MR DT (P<0.05, & 4), H
TEAFR L3 52 - A — 3. CS ALK EZE A1
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>5.0 mm Ak, DS 1 E B AGE>2.0~5.0 mm [FE

R, T AS 3 EAE>0.25~0.50 mm B AR d ik
1528 f5 CS A1 DS 1<<0.25 mm PIRAEN B E BB DTk
FRAK T 21.4%~41.1%F1 15.7%~20.4%, 1 AS /1 3%l
5% FH B dE] 2548 <<0.25 mm B RARST SAT HLBR 5T iRk R
CK #&1m 1 9.4%~10.7%. &N 3% 5%, it i
LSECEI R | cs H1>2.0~5.0 mm F1>5.0 mm B BAEN S A

HLBRSTERZE, 187> <<0.25. >0.25~0.50. >0.50~1.0 mm
mﬁsm%ﬁ:%, T 22 Boks 2 [ SR AR X 8 B HURR 5Tk R 4

x3 MEFEEAERTELR N LIRARKE S K

1% Bl ] 28 AL BE 5 3 F R B 2T . [ DS FR s I sl
¥, WHR>0.50~1.0. >5.0 mm 4 E ARG WU 5T
k2 % AR A A, i <<0.25 mm R SR AR 0 s BB T
BRRFEAG, 1%5 3%LAK 3%5 5% BB A G B 2% 2
5t 1%5 5%HEAEEAFEZER. HH 3%/ 5%H &
HIME W FE0T, AS &2 SRR S WL DTk 2358 CK
KA, T 1% EAU>2.0~5.0 mm Y5 A 1 F R 4E
THRFEA BEEmM. 5 CS Al DS A, AS %4k
(<0.25 mm) Xt EH UK TR 27 it F e 51 3 5 A ﬁﬁi"jmo

BRI

Table 3 Effects of earthworm cast application rates and soil types on aggregate-assomated organic carbon content

dageem i FH R ARLE &0 & B Ageregate-associated organic carbon content/(gkg ')
Soil Types (ST) Application <0.25 mm >0.25~0.50 mm  >0.50~1.0 mm >1.0~2.0 mm >2.0~5.0 mm >50mm
Rate (AR)/%
0 3.84+0.41¢c 3.93+0.34¢ 4.17+0.19¢ 4.85+0.43¢ 5.03+0.36¢ 5.17+0.22¢
W44 (CS) 1 4.13+0.25b 4.25+0.08b 5.39+0.25b 5.6620.38b 6.12+0.45ab 6.2+0.64ab
Loess soil 3 4.36+0.07ab 4.53+0.12ab 5.73+0.3ab 5.84+0.61ab 6.35+0.57ab 6.410.09ab
5 4.58+0.32a 4.7740.29a 5.9240.11a 6.02+0.23a 6.42+0.41a 6.63£0.152
0 5.43+0.25¢ 5.75+0.18¢ 5.9140.78¢ 6.13+0.18¢c 6.32+0.31¢c 6.74+0.57¢
i (DS) 1 5.97+0.39b 6.22+0.34b 6.75+0.42b 6.67+0.24b 6.97+0.27b 7.38+0.42b
Dark loessial soil 3 6.03+0.41ab 6.35+0.27ab 6.920.63ab 7.1240.53a 7.4240.45b 7.52+0.28ab
5 6.27+0.72a 6.48+0.41a 7.08+0.252a 7.36+0.37a 7.55+0.63a 7.91£0.332
0 0.870.02¢ 0.94+0.04¢ 1.22+0.05¢ 0.53+0.01¢c 0.59+0.04c 0.62+0.03¢
Kbt (AS) 1 1.28+0.11b 1.330.04b 1.76+0.09ab 0.92+0.07b 0.77+0.02b 1.1740.13b
Aeolian sandy soil 3 1.77+0.05ab 1.58+0.07b 1.96:0.12ab 1.23+0.10ab 0.96+0.11ab 1.54+0.07a
5 1.95+0.09a 1.92+0.03a 2.23+0.07a 1.41£0.17a 1.04+0.13a 1.6740.15a
ANOVA 73#t F {H
AR 56.88" 39.60° 29.12 36.56" 4029 27.98"
ST 4261 26.49" 33.51° 4725 28.53" 63.21"
ARXST 0.32 0.59 0.21 0.94 1.25 1.07
FT 4 BEY5I2EHE 2 K T IERB T Z PR AR A R B ERREE B
Table 4 Effects of earthworm cast application rate and soil types on contribution rate of soil organic carbon in different particle size
aggregates
g H@ﬁﬁ % HHLEKTTER Contribution rate of organic carbon/%
Soil Types (ST) Application <0.25mm >025-0.50mm  >0.50~1.0 mm >1.0~2.0 mm 2.0~5.0 mm >5.0 mm
Rate (AR) /%
0 12.5242.43a 8.53+1.12a 14.1242.74a 12.4543.11a 22.1542.71¢ 30.23+4.52¢
wWaE (CS) 1 9.84+1.59b 8.25+1.76ab 13.77+1.58ab 12.26+2.74a 23.34+1.88bc 32.54+3.76bc
Loess soil 3 8.57+3.05bc 7.94+1.06b 13.53+1.09b 12.18+1.87ab 24.63+3.84b 33.15+3.83b
5 7.3842.17¢ 7.52+1.11¢ 12.66+3.15¢ 11.87+1.58b 25.49+4.23a 35.08+4.28a
0 10.73+3.87a 10.15+2.05a 13.27+2.64a 18.46+2.53¢ 29.64+4.67¢ 17.75+2.16a
®iit (DS) 1 9.05+1.86b 9.24+1.94b 13.01+2.05ab 19.23+2.91b 31.75+4.53b 17.72+1.94ab
Dark loessial soil (DS) 3 8.76+2.12bc 9.06+1.83bc 12.85+3.13bc 21.07+3.23ab 32.22+3.86ab 16.04+1.69b
5 8.54+3.08¢ 8.83+1.66¢ 12.64+1.83¢ 21.86+4.04a 32.7942.95a 15.34+2.15¢
0 23.5445.04c 27.3543.15¢ 13.1143.16a 12.96+1.59a 13.23+1.73a 9.81+0.95a
Kbt (AS) 1 25.12+3.96bc 28.44+5.23bc 12.71+4.22bc 12.62+1.15bc 11.35+1.16b 9.76+1.14ab
Aeolian sandy soil 3 25.75+4.87b 28.66+6.03b 12.77+1.95b 12.5942.12b 10.97+2.32bc 9.26+0.78b
5 26.37+5.12a 29.44+3.65a 12.63+2.16bc 12.25+2.33¢ 10.13+2.06¢ 9.18+1.21¢
ANOVA 43 ¥ F 18
AR 55.73" 39.67° 26.12" 3351 67.71" 45.72"
ST 36.53" 29.58" 39.66" 48.50 30.64 28.55"
ARXST 2761 48.95" 2256 3731 29.12 21.46°

2.4 GEFYEYSIEENT 1R S SRR
ANEEE FE e 2 N 3 RPN R AR R B AR

@ WK 4 Fron. it Mgl 36 525 30n 1 35 5 A A ik
& (P<0.05) , H. &Kk A 544k Ty S A ik 2 5 35 B i )

#ﬁmﬂiii*bnﬁﬁi*jc o T DR 26 ) P SR Ak, AN TR 1
A 5 b G A A & B E BRI R B DS €S,

AS. Jiti S5 2 f5, CS AN EDRLZ H R AR 5 S Ak & &=
Eb CK #9117 5.1%~18.6%: DS Fl AS R4k 5 b m

SEBKEDHN 4.2%~13.8%FH 26.7%~61.9%. 3 Fh
- 352 [ SR A v ) B SR AR ) B R A A K T
hn, Hojte A o ] 3 S 5 A Bk A K K 2R B I AE
>5.0 mm I H R4k .
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Fig.4 Labile organic carbon content of soils with different earthworm cast application rates
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Effects of earthworm cast application rate on soil aggregates and
aggregate-associated organic carbon distribution in typical soils from the
loess areas

Li Yanpei'?, Shao Ming’an"***, Wang Jiao®*

(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 2. Key Laboratory of Ecosystem Network Observation and
Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. CAS Center for Excellence in Quaternary Science and Global
Change, Xi'an 710061, China)

Abstract: Earthworm casts exhibit remarkable fertility and have been used since long as an organic fertilizer for agricultural
production in many areas of China. Both soil structure and properties are effectively influenced by applying earthworm casts.
However, the effects of earthworm casts on the physical properties of soils from Loess Plateau have not been well understood.
This study focused on the effects of earthworm cast application on soil aggregates and aggregate-associated organic carbon and
their stability. Soil column experiments were conducted in the laboratory using three typical soils (Loess soil, CS; Dark
loessial soil, DS; Aeolian sandy soil, AS) at four earthworm cast application rates (0, 1%, 3% and 5%). After incubation for
four months, soil samples were collected from each column for determination of dry aggregate size distribution and
water-stable aggregate content. Organic carbon contents of the aggregates were determined as well. The results showed that the
content of dry aggregates increased after applying earthworm cast for the fractions lower than 0.25 mm by 9.2%-24.7% and
7.0%-21.3% for CS and DS, respectively. The aggregates lower than 0.25 mm in AS, however, were significantly decreased by
25.9%-34.0% under the treatments of 3% and 5% application rates. Applying earthworm cast with rates of 3% and 5% was
beneficial for the increase of water stable aggregates. The contents of water stable aggregates were significantly increased as
compared with CK in all three soils. The mean weight diameter, geometric mean diameter, and content of aggregates of higher
than 0.25 mm increased after earthworm cast application for AS, while the value of fractal dimensions decreased. These
indexes varied when the application rate reached 3% for CS and DS. The results indicated applying earthworm cast with rates
of 3% helped to improve aggregate stability, while no further improvement were observed with a higher application rate of 5%.
Additionally, application of earthworm casts significantly increased soil organic carbon content. Meanwhile, the contents of
aggregate-associated organic carbon were higher in treatments with earthworm cast than those without, indicating a positive
effect of earthworm cast application on aggregate-associated organic carbon. The relative contribution of aggregates not higher
than 0.25 to the total soil organic carbon significantly decreased by 21.4%-41.1% and 15.7%-20.4% after earthworm cast
application for CS and DS, but increased for AS. No significant difference, however, was obtained between the treatments of
3% and 5% application rates. This indicated applying 1% earthworm cast was able to increase soil organic carbon and
aggregate-associated carbon content, but the stability of soil organic carbon wasn’t improved until the application rate reached
3%. The relative contribution of aggregates higher than 0.50 mm to total soil organic carbon was higher in CS and DS
treatments, while that of aggregates in the fractions not higher than 0.25 mm and 0.25-0.50 mm to soil organic carbon was
higher in the AS treatment. The contents of labile organic carbon were higher in treatments with earthworm casts than those
without. As for the three soils, DS had most labile organic carbon and AS had least. Based on an integrated consideration of
the stability of soil aggregate and aggregate-associated carbon, an application rate of 3% was suggested for the agricultural
production. The findings of this study improve our understandings of the effects of earthworm cast application rate on soil
aggregate composition and organic carbon distribution of soils in the Loess Plateau, and are able to aid in improving the
application efficiency of earthworm casts as an organic fertilizer in agricultural practices in the loess area.
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