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FEEMRRNFRETIEFARERE GRS AR

Hidet, EaRY, FEU, LeERY Kb’

(U PR IAE B ABE, AR 6111305 2 DU T A SRS MM .0l PUJIE T 629000)

W OE: SRR PR AGETE 500 CTRHUSAES TR, AT A 1L X 3 R AR R (R A | KRR R ATEDI T 112d
MIZENEETRRE, G CK. 0.5%. 1%. 2% F14%5 Fhctth, i 15 A3, SRANRIEAHTREAED BRI LB T 3 ik
el - B Rt A SRR, . R A DL S A I R, IR R LA S 3%4&% >0.25 mm RAR KR K A R4
AN, HARY RSN LA T, Hrp et >2 mm kAR SRR, IRERT T 12.71%; KSR g
J& 0.25 ~ 2 mm R AR IR K, R EF T 8.25% F1 8.19%. 3 Flit4EAY MWD, GMD FiI Ro.zsfﬁﬂmﬂﬁa?ﬂu, TR R
IR RN, RN TERE B2, B3R . 3 Fh R R ARG HLBR Y & i R IR, ELRER
JnetA Eﬁi*buﬁ’ﬁi*ﬁu RALF 25 57 .3 (P<0.05), 2551 <0.053 mm B4R IR 1k 96.35%, /KAF - 0.053 ~ 0.25 mm kit
FALR A RIS Sk 74.22%, BEHET >2 mm RARTE HLAR B B IR R A B 334.79%, 3 Fh AR 0.25 ~ 2 mm RLARAG HLARAHRT
FIRRRR S K L, ZRE AT A G TN 3 Al i e KA AR, IRTHRIR AR E N, SRR A R A HL
Bery & A 2R FHE I (P<0.05)

K AEWFR; R HIERIRE; HEEENLR

hESZ%ES: S152.4; S156.2 XHERARERD: A

Effects of Biochar of Tea Residue on Soil Aggregates and Their Organic Carbon Distribution

in Tea Gardens

XIAO Xinjuan®, X1A Jianguo'”, YU Zhengyi', MA Daiyu®, LIN Wanpin?

(College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2 Sichuan Suining Ecological Environment
Monitoring Center Station, Suining, Sichuan 629000, China)

Abstract: In this study, biochar was made at 500 °C from tea residues produced during tea production process and used in a
112 d incubation experiment to study its impacts on the distributions, stabilities and organic carbon contents of soil aggregates in
three typical tea garden soils (purple soil, paddy soil and yellow soil) of Ya'an, Sichuan Province. In total fifteen treatments were
designed with five applying rates of biochar (0, 0.5%, 1%, 2% and 4%). Soil aggregate size distribution and their organic carbon
contents were determined. The results showed >0.25 mm aggregates were increased in the three soils with the increase of biochar
applied. >2 mm aggregates increased most in purple soil (increased by 12.71%), 0.25-2 mm aggregates were increased most in
paddy soil and yellow soil (increased by 8.25% and 8.19%, respectively). Biochar increased mean weight diameters (MWD),
geometric mean diameter (GMD) and macro-aggregate content (Rq ,s5) significantly, indicating biochar can improve the stability of
soil water-stable aggregates, and the effect is intensified with increasing biochar input. Biochar increased organic carbon contents
in all size aggregates in the three soils significantly, and the effect is intensified with increasing biochar input. The differences
were significant (P<0.05) between different treatments. Organic carbon content increased most in <0.053 mm aggregates in
purple soil (increased by 96.35%), in 0.053-0.25 mm aggregates in paddy soil (increased by 74.22%), and in >2 mm aggregates in
yellow soil (increased by 334.79%). The relative contribution rate of SOC was the highest in 0.25-2 mm aggregates in the three
soils. In general, biochar of tea residues can increase large soil aggregates in tea gardens, improve the stability of soil aggregates,

and significantly promote organic carbon contents in all size soil aggregates.

OF-4THE . IR T HE S H (2021 YFS0279) U145 H AR IR T RHIFT B (Kj-2021-7) %8Bl
* SEINAEZ (xiajianguo@126.com)
EZRIAN . HKIE994—), 2, PR, BLaFseds, FEEN R HIEVEEOR 5T, E-mail: 1057006243@qg.com
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4 AT SR AR IR SRR S5 R B, S R
RS TPERS, 5 PTG ) . PREE BT R E v
A R RY, A PR (SOC)E M e 454
Z 5 HRIE LS A 0 R, R RNy
AR AE BT, IRt A
UEAESR, A I A AR Y % R -5 R BT 1 K A7 ST
Bl W o ss &k, WA R 45 e i )
A HLICHLE A, B RN mmt, A=
JRAG H BB T SRR, S e
fBEfh, SCER I BRI BRSO
HAGREFFIR T, & BBt A 4y ot nT LA 48 £ 1
H1>0.25 mm k2K A R AR R R, H 8 ML
PR RIS BT TP
. FEFFRCIE B, & BUA Y o Bt AL e DL R A
Yy FNAS AT O AL IE Y RE AL 1 ¥4 +>0.25 mm i
AR o R R 2 B o SR 2 S K e Ao
RIS L I, AW it AL A A BRAE X St A AR i Ak
B N T A5 R A R AR A LB S, Hop
PL>2 mm KER PR R AT AR & S S B i . IR
JeEMs— R 20 tthm? F1 40 thm? 4= 45 5% 3 a )5
A IR ST REAR L, TR SE A ) o Ab B I 2 v
JnT 2000 ~ 200 um PR ARLAL 56 ML I & &
Sun AT Lut M5 RS AT AIA S A9 T A -3k 728
Big%, RS AR T A A T AR S 0 SR
P RARBI R S A5 R - 38 A SR AR LA 1 55

LI KRR EEZEM N ZE K Z—, 1)l
BZ BB BB AL <1043l A 22

i, Zkbd ORI, doR MRS, PR
el - SR 7 - 34 8+ S EBRAE T, PRUEZS el £ S
i, SR LT )Y P R AR A LA (R A R Y
PREE. P, AR A I o A W i , i 8
PR 3% IR 20 A A [ it FH 2 1) 2% i 2 ) Jo 9 X AN [
21k el - S PSR AR 2 B AU PR AN BB 5 5 0 A 1Y)
SN, 7 LR W) 0 o 25k bl AR SRS R TR I S A L
B AR , LU W A ) o o i 25k el - S 4544
KRRt —E R B S

1 #RE7EZE

1.1 ikl

P - A2 2 LA IX AR AT+ g6 A —
FA B B MRS G | S Pl
eI 2 s IR B IR KRR £ 3 A, R A
iy PR 2 b S LR AR R P 12 DX 34 T DO 44
44 11X(30°00" ~ 30°15'N, 103°03' ~ 103°22'E), i%
DX 3l J 8 B A R T R, AR 158 °C,
ToFEIZ 298 d, AE-EYIMIXTREE 82%, AARGHR
X, S, Wil 3 Fh 0 REE, B0~
20 cm BHEZ, AT G HIBRA B Am] Wb P 5%
A, 2 2 mm i, e RS 0 BBORE— 0310 5 - 38 AR 1
e (R 1), FAESHTENERRE. A9k
JEOBHER [ DU HE 22 52 L0 2 OR35S 7
WA I SR AT R FAR TS, Sl R B i 2% ol
i 2 mm i, FED IR LL 500 COBRAAZEME 2.5 h,
BRI 0.15 mm i £ .

*1 HRERBUMER

Table 1  Physicochemical properties of tested soil

T pH A HLI(g/kg) 2% (0/kg) 2 (9/kg) 25 (9/kg) T A (mg/kg) A 2 (malkg) HALHH (ma/kg) 5K (%) B (%) K4 (%)

ot 4.30 40.17 1.12 0.55 8.20
pig: 4.32 11.38 0.85 1.31 9.60
KFE+ 4.35 56.55 1.59 0.81 11.00

128.32 15.30 5451 23 57 20
96.71 7.14 48.25 30 32 38
139.62 38.70 77.18 17 62 21

1.2 A%t

B 500 ml WySRN, BeAHY LT 1 400 g
Mgt | KRS RN E e, R — AN (CK) Rl A
W) I - e b R (4 W 1 33 R L 43R 0.5%
1%, 2%, 4%), #t 15 P AbBR, A HE 3 AN EE .
fE 25 CHHESE LG, RIS AW Bk 750 iR
5], 25 CTFATENEFE 112d, FTKE 5

ISR F H [E KR 60%, EFatfid, 4F 7 d
FHRRE AN S AR R K 53
1.3 #HmXEE&E

T 2019 4 3 J 14 HIFtaEEFIA%:, Higk 112 d
JE AT RAE, ERT R A AR W R BT, &
10 mm fi, KA e 0K Rtk R AR A bR
&7, Fifesr A >2 mm, 0.25~2 mm, 0.053 ~0.25 mm
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F1<0.053 mm, - FH FE 4% i B -V B 11 1 I B ) 52 2%
WL AR ARG HLA % o
14 MEmMBEAZ*
1.4.1 KR PE A R AR 2 SR RLTA R
50 g AT HAF BT R (LAY 2 mm |, 0.25 mm
F10.053 mm), TZEIRKHE ML 5 min, FE R 5
A (A AR A R A R AR ™, B%5 TPF-100),
SRIG LA 3 em 4RI . 25 r/min FSIRIRY; 2 min, YR
SEHE A R A R ARV A T T RRE AR &,
[P B R A TH/DMilirh, #E 24 h 128 IR
BAfRET, BAEE T 55 C A hHTFRE,
B2 TR Wie
142 AP S ENE  CRAEBIRE NN
kAT, Hd >2 mm 1 0.25 ~ 2 mm kiR A
BAAFHE RS 0.15 mm %, 0.053 ~ 0.25 mm
F1<0.053 mm K AR HET )5 7T ELEEUEA T o
1.5 #HELE

R FE S 0 95 AR A5 0 45 R A T SR AR o 1A M 4%
B BARD &, SRR Q) ~ )it
B >0.25 mm KR E MR BRI S 5 5 H(Ro2s) .
5 B AE (MWD) AL L] -2 145 (GMD) «

o = Mr >025 1550, 1)
. M
n
MWD =3 (%w) )
i=1
n
> miIn¥,
GMD = EXP| = 3)
2m
i=1

K Mrsoos A >0.25 mm BIRIKR TR (), M2
PERAK S BT (9), X A R A RS- 1 B AR (mm),
Wi SRR A R AR L, my S TR G AT R AR Y
it (g)o
AR AR P SR LB R - 33 G BILAK A X BT
kAR (@)IHE
SOC, xw

SR A L AEA = —
2.(SOC; xw)

i=1

x100%

4)
K SOC; M&-KL A PR % 2 (9/Kg)
I H R ] Microsoft Excel 2016 F1 SPSS 24
AT 08T 5 L FH PR R 28 2290 HT (ANOVA) - Hx
ARl 4k 3 2 [6] 7 22 5P (Duncan )

2 EREHSWH

2.1 FEBELEYRAENANNFE T EKEERBEK

£H R B 52 i

R AEYFOR A G, 3 FhAShE 3 A0 Kk e A
BRI R (2 2). 3 PSR R AR 1
7 0.25 ~ 2 mm, Jir AT Az 1 o Ak RS R b S n o5
Bt >2 mm KA R A% R (P<0.05), HIE S54EY)
TR IS I BIEAR G, 61 4% AV TR
HEINT 12.71%; KRG - AEEE >2 mm kg A R ik
BOETEAEY BRI IR 0.5% 08 T AR fEA
=, EHARHETI 8] B T (P<0.05), MR 54
YIRS I I IE ARG . B 0.5% WmEksh, Had:
Wi e AL B /DT 3 AP 4398 0.053 ~ 0.25 mm Figk
HERIRR & ik, BEOR S AP o s in L9 IE ARG, 3
M 4% AR 45T 9.34% .
4.06% #18.55%. A=Ak BN 55 (4 1 <0.053 mm
LA TR TE W 2 5, (> TR AIK A 1
<0.053 mm i g% A R HE
22 FEAYRRIFELEKEEAREKRE

4 1 22 M

Sy i A2 (MWD) . L] S 3 B 42 (GMD)
1 >0.25 mm A RIE S 5 (Ros) 2 B+ 5 A R KR 5
SEPERIHE bR, (BRI R AIRFR e MR AT . A5 2B ) o
HAFIX 3 M HEARAE M AR 3 Firs o A2 T F A
T MWD, GMD il Roos {3 -5 4= 4 5 i
JEE ARG . 0.5% ESMEL T 5868 4 Rl K A 11
MWD, GMD #il Ry 2L AR, {HHEHE MWD 1
Ros 354 TH(P<0.05), 4% LT 445+ MWD,
GMD Fl Rops b CK ALFEBAfI T 8.82% . 12.00% Fil
9.85%, /KA +IEHNT 7.06% . 18.92% #18.10%, Ht
N T 6.12% ., 16.33% Fll 7.52%. 3 Fli A% [l 44k
Fatk B R AR e PR R I Sk - >5 e +, A
YIRS NG N T 3 FhAS ] - K Re b A R AR 1)
FeEE, AHIE A9 s i E A9 X Roos M4 THE
FHERIN R 28 60, 4 >R >80, 1T X A6 40 JoT o i) i
& KHER N GMD.
23 FEEYRRNFELTIESRKRERARE

BRI R

R Y TR AN 3 RSB 4 345 2% R K
UL SRR 4 R 3 Fh IR R AR
A WL B 389 B A 400 Jo o S I L A9 P 348 ot 4 m
H B P SRR AR 3 KM K . A=W B A
2546, 4<0.053 mm 72 A R LR S I IR RO,
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R2 TEEYIFRRLE T L1E KGR % F B2 R LE /Y (g/kg)

Table 2 Distributions of soil water-stable aggregates under different biochar treatments

-3 AW e b 3 >2 mm 0.25~2 mm 0.053 ~ 0.25 mm <0.053 mm
Kot CK 1442 +32¢e 300.3 56 ¢ 2819 +96a 2736 54 a
0.5% 1489 +1.6d 307.1 +2.1 bc 271.1+7.4ab 2729 x69a
1% 1529 +23¢ 315.6 +4.1 ab 267.6 +£8.3 ab 263.9 +8.3a
2% 1569 +1.1b 3215+12.7a 261.5+13.3b 260.1 +25.8a
4% 1625*1.2a 3258+45a 255.6 +8.1b 256.1 +13.6a
KFEL CK 172.7 £5.4d 411.3+9.3d 206.7 +5.6 a 209.3+9.0a
0.5% 176.7 2.0 cd 416.9 £5.7 cd 203.2+16ab 203.2+4.1ab
1% 179.8 +1.8 bc 427.1 £8.4 be 201.2+09b 191.9 +10.3b
2% 182.4 +1.0ab 438.9 +£3.1ab 199.7 +0.5b 179.0 £2.2¢c
4% 186.0 x1.5a 4453 £53 a 198.3+1.4b 1704 x29¢c
g cK 247.7 +4.4d 398.9 +6.5d 199.7 23 a 153.7 +04.2a
0.5% 251.9+28cd 404.0 £5.6 cd 196.1 +2.6a 148.0 £55b
1% 256.1 +2.6 bc 4111 +19c 1874 +1.4b 1454 +19b
2% 260.9 +1.2 ab 422.0+34b 185.8 +1.2 bc 131.3+18¢
4% 263.7x10a 4316 x21a 182.6 £1.7¢c 1221 +1.8d
1 RAPREIFNG FREAR R IR 5 b 1A 5 A= 4 Bk db PR TR] 22 57 1 3 (P<0.05), KAl
R3 TEEYFRRLETHIRARKREN
Table 3  Soil aggregate stabilities under different biochar treatments
+4 AW A 3 MWD (mm) GMD(mm) Ro.25(%)
S CK 0.68 +£0.01¢c 0.25+0.00 b 44.45 +0.58d
0.5% 0.69 +0.00 ¢ 0.25+0.01b 4559 +0.17 cd
1% 0.71+0.01 b 0.27 +£0.01 ab 46.86 +0.5 bc
2% 0.72 £0.02 ab 0.28 £0.02 a 47.85 +1.29 ab
4% 0.74 +£0.01a 0.28 £0.01 a 48.83 +0.57 a
IKFE CK 0.85 +0.02 d 0.37 +£0.02 ¢ 58.4 +£1.45d
0.5% 0.86 +0.01 cd 0.39 £0.01 bc 59.36 +0.57 cd
1% 0.88 +0.01 bc 0.4+0.02b 60.69 +1.02 bc
2% 0.89 +0.01 ab 0.43+0.01a 62.13 +0.25 ab
4% 0.91+0.01a 0.44 £0.01a 63.13+041a
A CK 0.98 +0.00 e 0.49 £0.00d 64.67 0.2 e
0.5% 0.99 +£0.01d 0.5+0.02d 65.59 +0.78 d
1% 1.01 £0.01c 0.52 £0.00 ¢ 66.72 £0.07 ¢
2% 1.03 +0.00 b 0.55+0.01b 68.29 +0.27 b
4% 1.04 £0.01 a 0.57 £0.01 a 69.53+0.2a

47 10.90% ~ 96.35%; 7TE 550+ 4% AW AT,
R R R BN B & RIS N T 68.07% .

63.15%.83.79% A1 96.32% . /K 1+ 0.053 ~ 0.25 mm
B AR AR A MLk & IR R K, b 10.47% ~
74.21%, TEKFELE 4% EPFORAEIET, SRR H
KENVNA NS 25 538 T 46.13% . 68.51% .

74.21% F169.79%. HiiEH >0.25 mm kit A RIAAHL
B B IR R R R T°<0.25 mm kig, Hir<0.053 mm
B IE R e, HEIRYEE A 39.47% ~ 273.51%, 134

1o TR R A 0 SRR A L 51 1 5 £ - RK R -
W A% EYITORAEET , R K B/INE HLER
FEAKKIE T 334.82% . 333.17% . 293.02% i
273.51%. SAFE , FrAAFE T <0.25 mm ki 41 R4
(A5 AR 75 AR IS T4 B A AL 5 o

3 Fofr - 49845 2 AT B A MILBB AT X DTikR W3 5
Fis . 401 rh 0.25 ~ 2 mm R PSR AAT HLRRAF T
Tk F A K, UG YK K 0.053 ~ 0.25 mm, <0.053 mm
Fl>2 mm kit AWBUREIN LG R 2% Fil 4% B
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Table 4 Organic carbon contents in different size soil aggregates
135 A=W B b P VSR (A LB 75 i (a/kg)
>2 mm 0.25~2 mm 0.053 ~0.25 mm <0.053 mm &+

e CK 2931 03¢ 28.55 +0.46 e 23.87 £0.32 e 20.65 +0.33 e 26.44 +0.11e
0.5% 32.28 +£0.27d 31.42 +0.25d 26.77 +£0.33d 22.9 +0.33d 30.43 +0.16d
1% 36.03+0.24 ¢ 34.74 +0.38 ¢ 30.97 +0.32 ¢ 27.96 +£0.38 ¢ 36.35+0.13 ¢
2% 41.85+0.55b 40.16 £0.54 b 36.77 +0.33 b 33.12+0.19b 42.17 £0.18b
4% 49.26 £0.27 a 46.58 +£0.17 a 43.87 £0.65 a 40.54 +0.38 a 50.71+0.12 a
FKAE 4 CK 40.36 £0.29 e 33.72 x0.45¢e 30.86 +0.49 e 27.74 £0.85¢e 35.21 +0.23 e
0.5% 42.97 £0.44d 37.46 +0.01d 34.09 +0.38 d 29.46 +£0.49d 39.77 £0.18d
1% 47.03 £0.47c 42.21 +048¢c 39.89 +0.37 ¢ 3419 +£0.33 ¢ 45.13 £0.13 ¢
2% 52.35+0.12 b 48.88 +£0.36 b 46.02 £0.49 b 40.11 +£0.37 b 52.31+0.23 b
4% 58.98 +0.57 a 56.82 +0.65 a 53.76 +0.37 a 47.1+0.33a 59.94 +0.35a

T CK 6.72+0.24 ¢ 6.21 +£0.04 e 6.02 +0.37 e 57+0.19¢ 7.64 £0.62 e
0.5% 1069 £1.2d 9.44 £0.34d 9.03+0.32d 7.95+0.18d 10.35+0.23d
1% 1459 +0.42 ¢ 13.73 +0.38 ¢ 12.69 +0.49¢c 11.5+0.18¢c 14.81 +0.19 ¢
2% 20.74 £1.25b 19.59 +0.41b 18.17 +£0.49b 16.56 £0.37 b 20.69 £0.07b
4% 29.22 +0.39a 26.9+042a 23.66 +0.37 a 21.29 +0.56 a 28.03+0.23 a

x5 TRERINERARKHBENHRAESSTRE
Table 5 Relative contribution rates of organic carbon in different size soil aggregates
et GV SR ARAT B AR X TR (%)
>2 mm 0.25~2mm 0.053 ~ 0.25 mm <0.053 mm S

®o+ CK 15.99 £0.37 a 3242 +x042a 25.45+0.89 a 21.35+0.22a 95.21 +£0.22 a
0.5% 15.79 +0.43 a 31.71 +0.19 ab 23.86 +0.81 ab 20.57 +0.96 a 91.93 +0.87b

1% 15.16 +0.27 b 30.17 £0.7 bc 22.79+0.36 b 20.29 +05a 88.41+0.72 ¢

2% 15.57 £0.08 ab 30.62 +1.13 ¢ 228*1.07b 20.45+0.83 a 89.44 091 c

4% 15.79 +0.16 a 29.93 +0.61c 2212 +£0.74 b 20.46 +0.97 a 88.3 +0.87¢c

KiE+ CK 19.79 +0.68 a 39.38 +0.69 ¢ 18.12 +0.59 a 16.47 +0.45a 93.76 +0.84 a
0.5% 19.09 #+0.55 ab 39.26 +£0.15¢ 17.42 +0.19 b 15.05 +0.28 b 90.82 +£1.05b

1% 18.73 +0.19 b 39.95 +0.04 bc 17.78 +0.03 ab 14.54 +0.93 be 91 +0.73b

2% 18.26 +0.33 b 41.02 £0.51 ab 17.57 +0.04 ab 13.72 +0.22 cd 90.57 +£1.22 b

4% 18.3+0.19b 4222 £0.54 a 17.79 +£0.13 ab 13.39 +0.23d 91.7 £0.74b

g CK 21.77 £0.43 b 32.43 £0.64 c 18.91 +0.73 a 11.46 +0.38 a 8457 £09b
0.5% 26.01x1.11a 36.83 £0.79 b 17.1 +0.15 ab 11.38 +0.52a 91.32+1.39a

1% 25.22+0.29a 38.09 £0.23 b 16.05 +0.3 ab 11.3+0.47a 90.66 +0.44 a

2% 26.16 +£0.91a 39.96 +0.46 a 16.32 +0.22 ab 10.51 +0.19b 92.95 +0.88 a

4% 27.49+0.19a 41.41 +0.16 a 15.41 +0.24 b 9.28 +0.44 ¢ 93.59 +0.6 a

A B SRS (E, 1 >2 mm R AT R ARG BLER S A
XF TR A4 (P<0.05), HAh S N IHTC w2, KA
+ AR HLERAE XS STk R IR 0.25 ~ 2 mm>
(>2 mm)>0.053 ~ 0.25 mm>(<0.053 mm), H:F >2 mm
F1 <0.053 mm 7 2% it £E 4SS A s LG A3 im0
0.25 ~ 2 mm K% Ml A5 4 JoT s 3G i3 fm, - 0.053 ~
0.25 mm 7 2 A R AAAG HILAK 57 k5 0 A 57 21 A ) 5
BBEW; LKL 4% LW A IR ), 4%

% R R BN HA BLER STERRAR R . CK A B />
T 1.25%. 7.68%. 13.08% HI4.17%. i&HErP4&KiL
P B A AR AF G Tk e i HE P S5 KRS £ — 20, B
B A BEFRTET >2 mm 1 0.25 ~ 2 mm A4
BRI LR STk RIS i 3 R 1 0.053 ~ 0.25 mm
Fl <0.053 mm PSR A4 AH X BTk 46 (P<0.05) ; AT
5 4% Y FURAI R E], 5 CK ALFEA L, >2 mm
025 ~ 2 mm PSR AT MUK BT ER R A m T

http://soils.issas.ac.cn



%3

P TRAR A5 = 25 W A W s 0 2 el ST SR A S AT WL 7 A1 15 1) 599

26.27%. 27.69%, i 0.053 ~ 0.25 mm #l <0.053 mm
PIASRL A HLER DTRRR D T 18.51% 1 19.02%.
2ttt | KRS - B A [ b B4 2 AT SR AR 43 B 1Y
A HLBR L Z 4350 88.30% ~ 95.21% . 90.57% ~
93.76% Fi1 84.57% ~ 93.59%, 3B} 7 A B 4443 B 1t
rh A A LR A T B AR R | RAR A 45 AR T 5
24 FETEABHEARKREES TEERME

FREIHE X

¥ IR RIR SRR E TS A5 B A R AR & i
5 R MR BT K R AR OGRS BT (3R 6), 45 2R
BRBR RSN, 1A A TS 1 S R AR A
WA AR A IR B A GG R o Ros 5 3064
B S 5 35 IEAH 96 (P<0.01), Sk & i 5 B IEAH

*:(P<0.05); MWD #1 GMD 54 fEk & B %
e B A & (P<0.01), 580k & & B 3 A G
(P<0.05); >2 mm ki 2% A R 1A i 5 A ML AR
i 2 U5 (P<0.01), 4w, Bk ARk
R R B IE A E(P<0.01); 0.25 ~ 2 mm ki 2 4]
RIKGEY pH M2 & 03 EA ¢ (P<0.05), 5
4R W 3 1E A 6 (P<0.01); 0.053 ~ 0.25 mm i
PR TR T 5 A i AR I 3 Uk G (P<0.01),
5 pH FI48f & & B 3% U (P<0.05); <0.053 mm
LG A R AR S 1 5 A Wl RN R ORL S At 3 BOAH DG
(P<0.01), 5l F it i ¥ IFEAHC(P<0.05), #IAFE
e, G S iR S R 2 SR 5 5 PR R AR Al
FUETEB VI IR &R .

#R6 Ryss MWD, GMD, SHRERHFABRGKSESHIEREARMRMEXM

Table 6 Correlation coefficients of Ry .5, MWD, GMD, size distribution of soil aggregates and soil basic properties

pH AHLE 2R e g kL Boki HrkL

Ro.2s 0.533 -0.468 -0.129 0.914™ 0.644 -0.641 0.756" 0.445
MWD 0.414 -0.592 -0.271 0.962" 0.523 -0.745" 0.842™ 0.569
GMD 0.372 -0.634 -0.322 0.975™ 0.483 -0.780" 0.870™ 0.612

>2 mm 0.130 -0.817" -0.565 0.992 0.232 -0.919" 0.967" 0.801"
0.25~2 mm 0.790" -0.078 0.277 0.681" 0.889™ -0.281 0.434 0.053
0.053 ~0.25 mm -0.701" 0.255 -0.096 -0.798" -0.789" 0.450 -0.589 -0.232
<0.053 mm -0.383 0.612 0.295 -0.966™ -0.507 0.760" -0.852" -0.590

W o*, o SRIFIRAE ML P<0.05 Al P<0.01 2 /K (RUI).,

3 ifit
3.1 FEAY R FE T EKRERRE AR
R E MRS

FoE M A RARM S T L5800 “dnp”, HoaAmmm
Feve k5 R R B A G . A >0.25 mm
1) B A4 A 33 b e Y S A A, LA B A
SRR SRR B IE R C, A gErh, A T TR
hnge Ak AT B 3 Al H1E >2 mm 1 0.25 ~ 2 mm ki
BRI & &, FREmisingE T, $RIaCRsE B
(P<0.05); [RIEA=H B e iEs MBI T 0.053 ~ 0.25 mm
By & iy X8t <0.053 mm g B Ak i
Je iR, (H ] DL AR K RS + i <0.053 mm
BRI RIRM B, BAE—@ERmLel T 25 8%
(P<0.05). X SANEMMIIBFTE A A, il N ixX
AT BB A A 9 e & A B R i R B R 4 AL
BEH, BNSRKREEILS T, R E YA
shig i, WeR R, [RIECE ARG A S5
A R NBURLZE G, AT E A SRR I

HoAb 275 e WUEERE AT i T W) B e = DA SR A 614 52 Wi
Iof s A A AT ¢ AT L 25 3 0 R A1 2R A (>0.25 mm)
o, AGKEG b, ARSI R, Xt
SRR P SR A A At A B S0 o AR ) T RE A 1 -+
SRR VAT SR A5 i A DDA T 2L 53 DA B4 T I e A
o FAEARH 245 A HURR (38 i A A= 9 o e 35
THTAFAE B R B REMITAT OG0 LS PR A ) 25 il 7,
TIPSR RS E My, AW ORI A Y
TR SRR AT, e R | 2 S A B AT A R
5 IR Y RMORLES &, T B AU K AR AT 2R
PAC23 Tl P ) 5 A 0 R e S B 2 O R
VEMIRI LA 5 o AR W) IR AR B #5417 (149 5 3 i A5 AT L
O35 AT ARSI - Gl A My 1, s AR, R
FCor I T 22 04 - ST A5 ) e A SR A SR A Y
R, (R LT Bh 2 VAR AR AR R A K
RIFARZR PR 5305, 340 3P e MRS Pt
B R IRIRIIE . A2 A £ 4
i pH (IE BERE A A R IR R, 5
G, Ay i e R YRRV E T S 3
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4 % 53 &

M I kT i S - 49 P AT Bl B D IR = — T

PR MWD, GMD Fil Ry 5 A2 S ik +
AR E M EEAE PR . MWD, GMD F1 Rz
MR, oo BHEH RIRHERE . ARG, AR KR
PR IAT LA I 3 b+ HE/K AR M A SR 4K MWD
GMD F1 Rozs, H5AY R MEA ¢, St
BN RN B, W s 0.5% 1A
JEAHE, 5 CK ALBEAE, MWD, GMD Fl Rozs
TC AL s MAINEN 1% BF, MWD il Ry 5 4" i
FE X, W GMD T ARk, X5 HAph
(T S SR o Liu 25 UBMS R ] 2 i A 18 A 90 5 3%
B ABY A, R AIE Roos (HBELEY) BRI N
BT 2 25 0 TS i) A e L8 1) A 9 T
ST AT i i 1 A R AR MWD {i, H 1L 500 C
SAF T BRI RCR el A o 2R T 2 POV i 1 g3 4
WA T 3a e, W& TR R R E
P, HLLAE R A S TSR fede . T AR I e
AT LA TR 2 P R AR (B) ARG 5 791, 14 m - 3 A SR AR i A
PEEN A MR B T A R v 4 O T S R L T
TR A VRE S, ek E A RIRAIE AL,
P v AR IR R AR E M, B LR AR A A B T4
e 1A, ABFSER 3 AR e i TR AR
KB RMHERIARR, B ERaAEES, SAHEAEY
B 25 P i 7L, A TR ] At i 1 L 465 D 20 3 o R
SRR, WA EEACTR, Wirk w40 /e s, H 44
FRor o AR, REARGS s LA A E TR KA 1
B | Rl SR R A VE AR ] 5 5 = R 4 LI
U & Wk 2R+ B i e R ) AR £
Forg o Tl IEPEN X £ S YU A X,
FhPE BT BT - B A IR LR T AR, AT AR
T 22 (R W B a5 SR AR A ) B e 5 3 A R A SO, A
et - HEPH AR B I, SRR E P 5 Soinne 45
g, WA 0 I AN N 3 i A SRR X D I 1
b, XTRL T e R AR R fE VR TR I &, AR B
FEHO A R AR B R M R AR AT
FAH M BTt BB T3k — o5 [, RHER B4
B IR ICR AT, WIEE AL 3 Fh e
[Fi) £ 40 o A VA o e g A (7] ) S L
32 FEEYRRNFELTIESHEBAREFN

ik ) 4 i)

W BURA G Frifc il i, R 40% ~ 75%,
HEERaE, BiRHE T LY bR e v s P,
AHFGE Il s AR TR 5000 °C R I
%, Gkl 67.95%, HA LS BERTT 3

A5l A HE 4 A 0 BT ARSI KRR 1 1A 3R A4 45 A2 L
G ST WU i, LB A= 0 S0 A VA I L A8 % e o i 34
Mo Six ZEPIA B0 A A HLI REAL K AT B AR 114
TE B, P A AL s 52 3] P SR A ) LR A T AR D
ZRL, BRERECLM, S a B, A
A= 0 I il 408 1 00 T 45 b A T R AR A BILA 1)
ik, Ho>2 mm kA AR B A LR S B i
o ARWFFH, 3 Fh - ARIAR AR AR Bl & Y
BRI A 358 I K, (LA 0 0 i AR 45 R4 A BIL
M3 THE R K/NE 3 B B R 22 5710 . a1 A
K FE 4= A AR A 34 i B 2 AR BL7E 0.053 ~ 0.25 mm
1 <0.053 mm BFRIAE L, MEEMRSERSH
FER AT 5 5D, 33X AT S IR O (0 4 FUK RS
ARG AL & LT TR, B LR E TR
VSR, T LA AR 300 05 5 F O X L 79 o - 1R [ 5
A BB 1) P 5 MU RE R 570N 5 Al ] BB 2B 40 T A
A AR B AR A 98 P SR A v R B ML 23 S A T
AWEFE P A T 25 0.15 mm i /e i At
e Y, DRI SR D B Y 4% € - AR R VR
122 A BRAAR S A AR 8 4 B B A 0 0 i, el X 43K
1 A R HURRIG N 2, 177 4% 0+ P SR AR R R
FURTFRAG L, UL 2 HA PR AS] T <0.053 mm
PIFEARLLL A3, X T B T30 3 P A R AT 3R
IRAT LB & 22 SR RA L 3 Fb 38 FORA% (>0.25 mm)
P 3R A b 9 A LB B 2 X 8 T/ INRELAR (<0.25 mm) A
BAR, x5 TR 2 P R BB ST 4G —
o FEFRWIN, AR P B s in Ak BEAS ) 458 F 1
P 3R A4 428 43 A T SR A4 AT AL 15 i 119 A8 AL R A A7
FE—E AL | SR A1 3R (AR AR 2 A 0 P SR AR e
[ TE 3 A DG OE 2R o A R AR A R AR I A B o1
kR A2 A P R AR A B4R AR A BB & B
e, AW, 3R R LIEYJE 0.25 ~ 2 mm ki
2 - A U X DTk fe i, 25 DTk RS A
T2 55, (HARRRERIA IR R KRiAR (>0.25 mm) 194 Bl ok
FEXT BTk % 5 T/ VR AR (<0.25 mm), i e 1T
gER—E.

AWFFE IR H 200 g -+ HERE 5 7E 5 Y E IR E R 4%
PEFREFREATRY, 3t 112 d, 3R . mi 4
PFT R BRI T2 25 2, Bk ERY
IR L N YA W[ R 51 B A R D G B 2
W IO S T ke 5% el - 458 P ZR AR 1) 5 WA TR IR AIF ST o
AR IS IT 45 S 5 R 6 T AP e 22 5%, S
T AT A H R AR08, R A T 4 M R 5
A58 A ) S5 o i AN A% Bl - KRR A SR A
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HLERAIAE T, S 2K T A ) Jome 7 24k el - HE i R v 4

PR Z A S KA
4 it

kL 44 X 3 A s bel FIE (st KA+
ISR AN 4 BT B A AR Y o UEA T4
7% 112 d J7 , 3 FpAS I 35K R R Hh AT R AR (>2 mm Al
0.25 ~ 2 mm Fif2)Ay & it . 11 MWD, GMD F1 Ry 25
(ERSRTE 2752 il b= 4TI B U N Wik co: ) | P /A E 3
AT AU 5 et S 2 1G4 o e S i L4613
KK, KO EMEE >2 mm R goKFabE i Rk
AR DTER AR IR B . Hor, 280 A ) BT A v
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