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TR A SCHIE 9T 35 2 AR th e AR AL X, i %) T2 2R
HBIX BRI SR BT, A LAY 754 i i 22
INAE-FORFEARA T g BIF ST XS 4, sl i i 25 2 4T
R 2R WO AL NE A D L, SR BFJZ (0~ 20
om) TSV SR ik 2 e AT BILA 3 P 423 ) AR Ak
R, BT S8 AT SR A AT LR 20 70 5 A LA 128
SRS AR A A 25 28 G 38 10 0 4 338 [ e ¥
TR THE SRR FIEERE S HCHE.

1 #RE7EZE

1.1 RIgihsn

RIS XA TV i it B (118°2742"E,
33°2136"N) F- AU 5 4 55 56 S i e 5 4k TN it
XA AN B Ty 2 PR 4F P34 H IR 2 200
h, AR 14,3 °C, 24E T2 200 d, ARk
=271 000 mmiiﬁiﬂﬁﬁﬁi,ﬁ%i%%j—ifi
ACFEAETE UL 1. 74 25 VE W FR) 2 67 355 T 46
T 2018 4F 4 H Ml I XN B ER-Z/NERAE &
KAERFAE 6 HHERN,9 H AR ; /NEFERAE 10 H
W&, A 6 A L Ajlisk.

1.2 #Hima4EER

AR ZEVE W (LAT AR TE W) B A AR
W23 DY 1 SRS DR 46 Tt , SRR 5 A 5000 m?
I 5 AR IR G WA RS AR E AE 2 800 ~
3000 3k, i FE X0 BE A AHUREI 2, R B 1 28
PR B w10 7K B e 8 ask WE e % R = 1 43 = AL, A3
BV AT IEE A, K 45 B B ) AR 4E 4R AE 90
~120 d, B IEHELT 3 4 R B B9 TH WOl L A T
6 F JEh AR 1 VR RAEHEA T | it ke R H A

TR TR HENL (ZL 201921944557.5) i FH 9
[ A3 T ) AR BRI 1 DL 3% 2.
1.3 Rt

IR 4 A HEARALEL, 43 314 At AE B4 % A8
AEFR(CFO) ALABALFE( CF100) . 100% 13 A& LAb
FH(BS100) .\ 150% 18 W A5 QAL FE (BS150) . B~ Ak
S 3 WK, 12 MRS/ DX BELHES ./ X T FLA 30
m (K 7.5m. 5 4.0m) ,£&/NXE[KE 1.5 m 5610
PRAPAT TP Y KR /INZZ R 43 3 S HR AR 19 FiAE
8 S ARIEAEY T3 7 K, H 2= CF100 Y IR &
(CH,N,0) JI®m45[ Ca( H,PO,), | &AL (KCl)
Jiti FF 243 99 4 293.7.,937.7 1 187. 7 kg/hm?® , & %
Jite FH #2431 4 390. 7 .1 500. 0 A1 200. 0 kg/hm’. H345
SRR 3B ZE BS100 A1 BS150 420 3 (4 7H W
Jiti JH 4351 K 47,0 F11 70,9 v/hm? , & Z&7iti FH 143 5]
J940. 1 F1 60. 1 v/hm?.jifis FH VA 114 b B P AN 2 1
A4 FIA N Ca( H,PO, ), Fil KCI T LUKN 7. 45 A B
49 Sty FET ) /657 3L it A ).

1.4 HRRESHH
.41 IHEHBEE

IR S IBURERSF ] 2 2020 4E 5 H 20 H (HI/NE
WEGRIG) 2R F AL e F 46553 31 0~ 10 em A1
10~20 em REEAY IR 45 1 kg 2240, A B 3148
T s, 12 h PPEE RS RS0 50 % 7R S0 2 N 4
FESRTRICES R | A SR 48 BRI R B A/ 3 IR S R AR
T AYRSYIERAR IR TG 53 R R 4y — o i E
TEBA B KA T IR, 5 — 05 & -20 °C vKAEH
TRAE FREIN. - 325 S 0 2 SR FH B D 3%

®1 AKHE D EEAREARNE

Table 1

The background values of topsoil in the experimental field

+EFRE/em FHE/(g/em’) pH EC/(ps/cm) SOC/(g/kg) TN/ (g/kg) TP/ (g/kg)
0~10 2.14x0. 14 5.19+0. 04 84.03+5. 40 12.94+0.97 0.21+0.01 0.47+0.03
10~20 2.40+0. 30 5.67+0.46 59. 80+0. 36 7.84+0. 80 0.19+0. 01 0.43+0.02
E AR ER(n=3);INTP 2 ETER(REI>H) BB (AESH) AT RER, TH.
F2 WX FERGHELRYE
Table 2 Physical and chemical properties of digested dairy slurry in the field experiment
1 pH H TS/ (%) COD/(mg/L) TN/ (mg/L) NH}-N/(mg/L) TP/(mg/L)
HE 7.19+0. 01 7.25+0. 04 14 660. 00+£196.00 2 427.27+16. 26 1 816.50+37. 64 558.28+6. 11
ES 7.69+0. 01 4.11+0. 16 14 329. 60+78. 70 2 280. 08+70. 47 830. 80+12. 81 284.13+1. 08
&S 7.98+0. 10 7.28+0. 06 17 546. 67+2 566. 66 3 002.93+13. 20 1483.87+2.54 384.56+9. 50
EES 7.56+0. 01 6.16+0. 36 14 468. 60+342.50 3 577.90+53. 98 2 242.00+23. 40 499.92+5. 82

PR AR (n=3) ;TS AT EER(HENH),COD fo NH-N >SN A FTHEFER T (R ERE) EA5R(MERE), TH.
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(%) ,m, Frm IR —FoKFark B RIR A (g) ,
m FER K FPE R AR B (g) , 100 R
1.4.4  RIERHEE B I E ML N T

TS BB BT i3 B TSOC, JA K o/kg) R

1 K, Cr,0, Z5B-AMmghakie > .
Co(V, =V) x3x1.1
i , (2)
Hrr €, M FeSO, BT (mol/L) ,V, Jas ik 2
FE FeSO, 1R (mL) , V R 5 % 2 HFE FeSO, AR
(mL),3 M 1/4 i+ W EE /R Bt (g/mol ) , 1.1 2
AR IE BB, m NFERAREE R (g).

+ 38 1% v A HLIR (ASOC) 2K KMnO, % 1k
28 KMnO, W E 43514 333 167 1 33 mmol/L, 5
S 7E %) AR 3% P A HLBIK (LSOC) | i 4 A ALk
(MSOC) FliE i HA HLEK ( HSOC ) . ASOC ( FAfiih o/
kg) AR

ASOC =C x 25 %250 x9/(m x 1000) , (3)
Hr ¢ A KMnO, ¥ (mmol - L™") , 25 F1 250 435
4 KMnO, H &t (mL) FIFE BEAEE,9 H 1 mmol
KMnO, JH#EME (mg) ,m NHET +FiH (g),1 000

TSOC =

1.5 ¥R

K ARG P R AR 2 B i B AR ( Mean Weight
Diameter, MWD) .

MWD = Y % Xw, , (4)

Hor x, O RHES R E R AR A HAR (mm) | w,
R § AT T KRR P A SR A4 BT 1 A3 AR

A LR A Y

SOC,=SOCxBDxDx10, (5)
Hr SOC, b + A MUK E A7 7 (Mg/hm?, LA C
i) ,S0C N A HLER T i3 8 (¢/ke) , BD R+
HERHE (Mg/m’) D 2R (m) 10 B $R5E

- R R

C, C,

AC= . Timsoc-c,)’ (6)
Hdr AC ARRIFENGEE, €, b 30 A HLask ( BDEE
5% 333 mmol/L. KMnO, & 1k B F LA ) it 2 43 5K
(g/kg) ,Cy i AR TG PEA HLAR (RIS BEfS 9% 333
mmol/L KMnO, FEALIA LR ) Bt 7788 (g/ke) .

KRV EAS [ AL BRI 1) 22 5ok FH B R 5 25 47
BT (one-way ANOVA) , Z 8 F 3R FH B/ g 5 1 22
5 (LSD) ¥, = 0. 05; [A]— - BEFE A [F] 4 )2 ] 19 22
SV HTR ARSI BEAR T R0 ; TSOC 5456 AT
BUBIRZH 43181 1) 5 22 SR & M [l 43 #r. G it 3 BT R
4 SPSS 26. 0 v., EIE Ml #4F4 Origin 2018 v..
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HIAE A A0 ) 25 F T it T R AR IE AN 2
SN AN S aah 4 X A DAt RTER/ T WK DO I 8 S N 1)
FEE A B R T (e FH AR 2 4, BS100 A1 BS150
AEHRAGE I T oK e 3 (P<0.05) & T CF100 F1
CFO ZbFE (& 1h) [R  FEBiE IS 5 2 4F I IE &
K= i3 (P<0. 05) Biif i 3% (P<0.001) /= F45 1
AF X 1 B 5 it FH AR A A A B L V8 0 X VE
Az HA B AR A .
2.2 MERABRXHELTEARGHZM

A 5T A R AR A AR FRAE TE WL 3R 3.7E 0~
10 em 2, HIEH SRR LG B A R KR £, KA
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. EEI2019  ESI2020% A A PSR o L % (P<0.05) 7 T CFO /b
ol S5 UG P V8 VLU 22 2 /I B A 1 K A
Egl a2 A SR A A 98, L8 B P 0 8 A R T 2
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= 2p i SR I SI AT AT 22 5, B3 36 1 5 1> B 1 B >
0= CrI00 o VSRR R AT R (5 L 22 (P<0.05) IR TR )2 +
e S, T 1 2R AV 5 R A 55 L 00 4 o i e

oo | . 5 0 32 K RV AR T, 5 PV e
wl - fl e 0, 2 9 A AT B O R 9 ) B
ol ! CF100 1 LL, BS100 Fil BS150 4b 1 - 5 3 1 % 1

i H B (P<0. 05 ) 38T, 493 6 1 B A AR 1o i

VAL 2 J2 FE 6 2 -+ B T3k MWD i

3 (P<0. 05) 12 T I FIUME FH AR ) Acb 348 350 34 1)

BS150 PV Y 22 22 T 262 - A S A ) 4 B

l‘ Ny o
R I3 5 H A i AR A BLIE B B 5T 2 5 A
A AR (= 3) RN RS FEDRFR AR 5

ANZERITICFR P Y 2 57 2 (P<0. 05) 5 % Al # o 313K
) — b BN )4 5 0] 1 22 5 . 3 ( P<0. 05) R 2.3 ( P<0. 001). 2.3 HABRNHE LI ERESEENIIN
11 BTSN () TR (b) 7 PSP Y Y B = - SR A s 52 R A
Fig. 1 Yields of (a) wheat and (b) silage maize in the el 2 Jir 7. it T 8 B )2 b SRR AT e (P<
experiment after application of digested dairy slurry 0.05) 42 (¥ 2a) . 1E 0~ 10 em L2, J B WS
IR AT U REAL SRR 19. 7% , AR T it FH AL

SIS A BB 1 25 ( P<0. 05) A% T8y 6 1 B 4. 15 HEH@@IEi?ET 35.2%.1F 10~2f) cm j:)%'qf',j:i%%
CFO 1 CF100 Al e, s 0 B B0 1 Sttt PRPRIIBLGE S (P<0. 001) BEA, S22 LA 75 )

K=/ hm )
3

i

T CFO CF100

%(P<O 05) F%{E&’{E BSIOO ﬂ}u BSlSO ﬁ}gl‘ﬂ%ﬁ%ﬁ *”ﬁﬁi%?ﬁﬁ]yﬁ//bﬁ?éﬁ@ﬁﬁﬂgiﬁﬁ 10~20 cm j:ig
5 AR A P B Rk T B A A TR . Tk AT EE X RE A 243 1 384 im0 29. 2% F1 27. 8% , ELjite
Sorb PR BT R 0 R 5, i siso  THARTCHOARIRAYSAEN 27. 29 A1 25. 9% LT

x3 FRELEDHELFEFRES T EHE

Table 3 Distribution of soil aggregates in the depth of 0—20 cm soils for different treatments

b WEE/cm H /% MWD/mm
UNZEIN AR A EAEZIE I
CFO 0~10 27.7+0.98 B 27.5+1.75 A 40.4+0.51 A 0.132+0.003 B
10~20 18.8+2.71 a 35.4+7.26 a 42.248.42 a 0. 123+0. 009 ab
ESE ns ns ns
CF100 0~10 29.0+1.54 AB 27.3+1.38 A 40.3+2.39 A 0.135+0. 002 B
10~20 19.6+1.94 a 25.1+£4.88 b 50.0+4.00 a 0.114+0.001 b
* %k ns * * kK
BS100 0~10 30.4+1.84 AB 29.7+2.02 A 36.4+0.84 B 0. 140+0. 002 A
10~20 19.9+0.52 a 36.1+2.83 a 40.4+3.37 a 0. 126+0. 003 ab
* %k ok * ns * %
BS150 0~10 30.9+1.12 A 28.8+2.09 A 36.5+1.92 B 0. 140+0. 002 A
10~20 19.9+0.20 a 29.6+0.43 a 46.6+0.12 a 0.129+0. 001 a
k sk sk ns * k sk sk

EARARAKRBFADEFHESANET0~10 cm 7 10~20 cm £ B E LI £ 55 B % (P<0.05) ;ns, *  ## foxxx A KT — 4 RE L E
Z R EFAREF(P>0.05) EFBF(P<0.05) £ FHEFH(P<0.01.0.001).
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ns. ® | o ook 23RN AN )2 ] 22 BN B3 (P>0. 05) (2257 W3 (P<0. 05) BiM .2 (P<0. 01 F10.001).
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Fig.2 (a) Soil carbon storage and (b) soil carbon pool activity in the soil layers of 0—10 and 10-20 cm for different treatments
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- R B A R A B BILR 45 16 R 2 o i A
AEAFIE AR 5 s AE0~ 10 em 2 it F VA W %t
%2 A PR S PR 3R THRUR A B3
TE10~20 em )2, T3 R LK S5 410 1 75
BT TR, X5 K R R A A i b iy 25 SR — 3L,
{HREIR 5 = & A8 Le AT B sk 2. 48 17, BS150 Ab 34
MSOC & 54 py SR (&l 5c) g HE RS, 3%
WAL AR T TSOC 35 (P<0.05) & T H Al ab 3
LSOC F1 MSOC 7£45-4b P[] & A 8. % 84k, {H HSOC
A AR B e 5 ) & BS100 Ab 3 R i ] i (P <
0. 05, &l 5d) .3 & B % A VA Y0 it FH 0T 3= 388 266 1A 2R
PR TSR HLBR A B AR, S R ek
JE AR R .

2.5 TIRAREB IR ERE R ST

AN F AR R H A B S G P 2 o7 42 P Y
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Fig.3 Mass fractions of organic carbon and its active components in soil macro aggregates

A LR 3 A LR 4 B A 5y AR 41, 2% ~
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0.05) = Tt HALRE At AR 3L 7E 10~20 em )2
o KA R R A MILAK o EE A SRR T Ak AT SR R
K3 26 AR AR A MLAR ) 7 B AH R34 T, =35 3 1)
%2 + R PR B9 22.6% ~ 27.6% . 24. 0% ~
42. 8% 32. 1% ~ 48. 4% Jiti F R W I , K A R AR Fn
AT R AR SOC /9 e 3 (P<0. 05) 42 . X i
— R, R )2 TSOC BRI 1= 215 T K A R AR 1
B0, T Y 3% 2 0] 32 L Y5 R A R A A A R A I
[ 384 M P 5 S T 3R AR 45 0 1k A ML T 4 4 %) BT ik
5 FIRGEIEEAR —F (K 6b-d).

BB 55 453 A HLRR 2H 43 6] A AR S 43 i 4%
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F(P<0.01) IFAHE (K 7a F1 a’) . X ST B HFFE
SESFLARL 2R A A BT RN A HLRR 2 A AR
B3I 6 SR, 7E R [A] A R AR v, ASOC 5 TSOC
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Abstract The organic carbon in soil aggregates plays an important role in the dynamic balance of soil carbon pool.
In order to explore the impacts of digested dairy slurry application on soil aggregates and their organic carbon com-
position , this study was carried out in a wheat and maize rotation system applied with digested dairy slurry for two
years.The characteristics of soil aggregates and their total organic carbon and compositions in soil layer of 0—10 cm
and 10-20 em were studied after harvest.The results were that the stability of soil aggregates increased significantly
(P<0.05) after the digested dairy slurry application.The digested dairy manure was beneficial to the improvement
of macro aggregates. Meanwhile , this trend was more obvious with the increase of the amount of digested dairy slurry.
The soil carbon stock in the treatment of digested dairy slurry application increased by 25.9% —35. 2% compared
with that in treatments of chemical fertilizer application.The changes of soil carbon stock were mainly due to high-
activity organic carbon.The soil carbon pool activity was improved due to the input of labile carbon in the digested
dairy slurry.In addition , the soil carbon pool activity in the soil layer of 10—-20 ¢m was more sensitive to the input of
additive organic matters.The highly active organic carbon in the macro aggregates was the main drive factor. This
study could provide scientific support for the reasonable application of digestates for the improvement of carbon se-
questration potential from the farmland ecosystems.

Key words soil aggregate ; organic carbon composition ;digested dairy slurry ; wheat-maize rotation



