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e FA B M AR X + 18 A B kA2 E MR R ME

B4, RER?2 BkET, F F1
1PN R 2E R S PR EE 22, dbat 1001935 2 IEgAVF E i AREHE) 35, WIFE 4611000

B OE: YRR M SRS, ARSI PRIE A A IR R TSR . A S U R
Rl JE R0 3 R B R e O F R %, G CHEAT 6 4R, JLRCREA UL, B HCHLECHE S UL 3 Rt BE . 455
FW]: WA UL B AL C Fr 2 B T AN RN 107.02%. 171.71%:; T & A HUEALE T
1 AR KRR R AR P E R E AR (WMD) UL E R (GMD) Y 583 5 A HUEHLECHE S CHUIE 65.68%. 4.18%
H116.80%- 8.26%: i 45 R A1 WA WU AL BE R 1 3K Fa PE A1 2R A& WMD. GMD {8 &2 & T HLICH LR i 5 JEHLE 41.12%.
34.78% F1 77.78%+ 63.16%; 0~ 20 cm HFZATHUELIIE N T LHABREL 1M 20 ~ 40 om HFEATHUILALHE 3 BT T L35y
BRI EFSEANURIE T LS n 3G LT L Cy KA A KA R A B2 PRS2, R R T

eSS R R U e
KHEIA:
hESES: S152.4; S141

A HUIE TR 257 1 BRaFIE i S st e —,
DAL Ay B it A LI 2 A LR IR DG B i, e B AR 4
WEAEREE, K EHRMYE S FENERRIE, BT
—ANGBE P ) TGN, A R R S T 14
Fr I T AN ¢ SRR, Mgt
PEpEE L HGR, AP C FRMBEET. i
SR A 381 “FRFE”, J2 BRI R (A
WFFCAF B H R 1R K TSR AR TR CO, bl 58 3 11 K 4]
RARZ 34%~61%"™, YLK R BEGE LR 11 L
C, 1M HRHRAE BT IR R B2 Y 5y
WIE S Py ER AL 2 E A IR Sk 1Y, TR AL
NG TANERAR G IAE, HA i K TR Gt
OO Ao 7 HHC IR AR S &, e RIS
FesEtE, BB TRY AN C MER . Mk gt
J7 BRAR T PSR AR (R e EU O A5 [ 2R A4 4 1R AT BL
C B TR, ETAHIL C AL, R4 KHIER
IS TER ML C BB k. Hoh, RN gt
SEVEIRRERT Kby KB, R K AR R IR %
Pl K. B AL BERsEA MR Ak
WFFE 33 1 gt e R e M A IR L . 20 4D 90
EARLIK, [ P A X it N LI DG — EAA 1
Tk, Mo Tripathy #1 Singh!" HEWF57 T 8 A5 HL
RET7 AR RN AR LI ML C &, (HX) R

AL, BIRARGENE: FEREER; LTS ER

Tt HLALXS 3 B B AR E P T 20 > 2 S, B
PEAS S 5 244 A A DAY 55 A% S 1 AR M )
XFEE, WFFTEATN AR KA R AR KA TR 2R
T B SR AR RO PR 2, ) AR IR A HLARE )
KESR L] 25 K

RS T

1.1 iRt S BER

TR RUBCAE P AR MY R 2 it 50 (36°52'N,
115°01E), 4= X J T IRah 7 =] O i 20 Rk
PR 13.1°C, BRI 210 K, 241
Rk 2k 604 mmo ARHE T [ 1458 R 45 oy i b - 5
i+, TN 2. HIEEEATIR, 0~
20cm: 4N 1.24 g/kg, 4P 1.61 g/kg, HA K 364.28
mg/kg, AHLT 16.94 g/kg; 20 ~40 cm: 4= N 0.73 g/kg,
4= P0.97 g/kg, % K 131.18 mg/kg, fHLK 8.49g/kg.
1.2 R4k

R IL BN AN AHLCHIRC I S
TCHUIE 3 P AL, 43507 3 AN Ot % 4500 T ik
17, BAHOGIR =R 3 AKX, RSN X —Fh
WEAE T2, H DGR = R 20, AR AR TE K 52 m,
MALTE 7 m, BT FZ) 0.04 hm? . G ALK T8 2%,
A NSl 339.83 g/kg, 4 N & 23.0 g/kg:

OFEGWH: MK+ T35 H (2006BAD15B01, 2007BAD89B08) HMIA A ¥4 E 15 (200803036) %),
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P (P,05) #i M 9.3 g/kg; K (Ky0) ik 15.8 g/kgo

ARG 0y VOt g e A E 75, [ 2002 4F
3 RS U A RPN A EAK X 6 4, 6 4F 7] LLRGAE 2
~ 3 RN T RBAT F -2 REAE, RPN 2 ke 4
STEREAE 3 34 A0 9 F 4 BV A 25 a0 28 T2 JiTAS
FEAHEACAL B EENE, b AR OE LR LR 1, i
O AT WL R B it 5 3SR )2, H i LA Ak 2

BRI AL 43 000 kg/hm?, 4 HLICHLEC fti Ak #4457
A HLIE 23 500 kg/hm?,  JTEHLIE &b FE A jiti b 4wl
JE. A HUEALFEIE Y 2 10 000 kg/hm?®, HHLEHLAS
it Kb BB X9 2% 5000 kg/hm?®. R % 250 kg/hm?, AL
HE AL BE3E it R 25 500 kg/hm?®, _aRIE AR AL A TR
WP, 43 e SRR RS 15 R A
JtEN o

1 BNMERGEEMBNERE TEN LR R, kg/hm®)

Table 1 Basic fertilizer amounts under different fertilization treatments

b AHHAE frAe FEAL e HH
N P (P,05) K (K;0) N P (P,05) K (K,0) N P (P,05) K (K,0)
ABHLAE 520.3 25.8 933.1 0.0 0.0 0.0 520.31 25.8 933.1
HHLTCHUIC 284.4 14.1 510.0 107.5 57.5 62.5 391.8 71.6 572.5
ToHLIE 0.0 0.0 0.0 372.5 230.0 125.0 3725 230.0 125.0

1.3 THRESNESZE

T-2008 4F 3 F1 43 Jta IO AN N X BURE , SRS
FEEUREE:, WA /NX 0~200 20~40 cm A1 J2 %
K5 AR, RIS S T B AR AT K
o> T AEEEE I 0.25 mm §7, XTI C il
SE o A IRAAIE 43 A7 1 10 R RS 1 0 2 R FH T2 A
WBIREN, P AN 104 7 54 34 1L 0.5,
0.25 mm [, @ik 2. 1. 0.5, 025 mm (1%
s ik AR - AT UBCRORE (1) 20 AT R TR SR Vs AL
C R 52 R F A Ml
1.4 HuEALIE

(D) FHEREES (MWD): — &R A B K1
FERESL W, LXK EAR X, BB
T2 1) iRl 2 A, RIOGSFH ERE EA (MWD).

MWD:iYMi (D
(2) JUT P EE (GMD): — bk BRI &

ALK R HAR IR B, BT R b i
ZAMERVAFERL I B ER, RIYJLA-P ) HAR (GMD)

GMD = exp[ > log X;W; /m] (2

B4 ] Excel2003 SR A AT, BOdE (AR SRRy 22
e ¥ SPSS16.0 B A 3E4T 70 AT Ab FE
2 ZERE5QHh

2.1 AEGERLEN TIEGH RS SN
0~40cm HHZF, HiaHUALAAE AL C
B B 2 e A L LG e S JE LA Ak B

107.02%+ 171.71%, 1] 0~20cm B2, BHHLICHLE
AL R L IEA L C 5 O S M T R e ML
NEAbFE 58.41% (& 1),

30 Aa 00~20 cm
~ B 20~40 cm
%25
>
W 2|
st
&)
= L
2 10
£
st

0 .

AR B HLICHLURC it TEALAE
AbBL

) — 2 2 AR A AL HE ) N E A REAS R R p<<0.05 K25 52 8
%, KEFRARER p<0.01 KTFEREE)

Bl TEZRELELRENCHES

Fig. 1 Contents of soil organic carbon under different farming treatments

2.2 AEEELETARKIGREINES
TIREAF R AR A R AR R M H R AR K A (4]
FAR, WHR TR R - R R R A, 2
TEFTIRALEE, e RS T L b S e+ 38 h XUl 1) g
WHEENT, ¥>0.25 mm WRAFR KT, 1
<<0.25 mm [ASRAFR N IIA A, KR A B ik 2 it
WA R PR e pAs e . TR, ASRIAREEAS B2 )
BILL>10 mm Figl & S 2 H BRI (£ 2). 0
~20 cm HFJZ A HUIEARER R SR RT LU A5
THHIH B FITCH AL 4.39% F12.40%, 1] 20 ~40
cm HHZ SN EE A R AR LL B A R I 25 25 5o
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Table 2 Aggregates contents under different fertilization treatments

Tk P [HZRARSURE (mm)
>10 10~7 7~5 5~3 3~1 1~0.5 0.5~0.25 <0.25
0~20cm aHLe 449.1a 1104 a 80.1a 116.52a 115.0b 65.0b 38.1b 259b
HHLTCHLRC it 259¢ 91.9a 75.1a 959a 189.0 a 1433 a 78.8 a 66.9a
AR 381.9b 1124 a 82.5a 11744 1283 b 835b 452b 487a
20~40cm aHLe 537.9a 12552 89.7a 100.3 a 8l1.5a 346a 141a 165a
HHLTCHLIC 512.0a 128.1a 92,52 105.0 a 89.1a 383a 159a 19.1a
AR 508.4 a 1144 a 842a 102.5a 96.6 a 449a 208a 283a

e R E— LEAFEAC A B RN FREAF R R (p<0.05) ZR B3, KEFEARER (p<0.0) ZREE, FH.

T 23R A () A SR AR AR A 2R A, IR 4
T R B8 TR DX (1 8 T 2R Ak A A, B R O A
B, B RE B A R s 3BTRS AR O . RS
ANF AR BEAN AR 2 LN AR AR 3 (58 3). 0~20

em BFZ AU &b B 1R K AR AT B L B = T
HHLLHLEC A HLIEAL P 14.99% F1 58.41%, 1M1 20
~ 40 cm FF)JZ 55 A0 HE 1) K AR ME R AR A R0 L 2

®3 FRERLETHARKSE (gke &

Table 3 Aggregates contents under different fertilization treatments

Ab R 0~20cm 122 20~40cm +JZ
1~2mm 0.5~ 1 mm 0.5~0.25 mm <<0.25 mm 1~2mm 0.5~1mm 0.5~0.25 mm <<0.25 mm
AU 109.7 a 246.8 a 188.9a 454.6b 202 a 6282 99.7a 81732
AHTHLACTE 50.6 b 150.8b 212.9a 585.7 ab 379a 67.0a 99.0a 796.1 a
TEALIE 25.7¢ 90.8 ¢ 198.0 a 685.5a 8.9a 50.9 a 112.1a 828.1 a

2.3 AEIHEAEALEE R H B 50 R A2 E R R M
PR AR e — B T E R H A (MWD) f
JURFEAS (GMD) KRR, KPR 45 Lk
51, MWD (R 8 K 15 fA AR 2 , GMID i k7o)
ANAEAE AL FEST MWD A1 GMD {H 52 — & 1 %
(R D, TIEN T, 0~40 cm A HLILALEE ) MWD,

GMD i) i TA HLCHLEC A A LIE AL #E 65.68%
4.18% 1 16.80%- 8.26%; A HLICHLICHE X 5 ICHIIE
AP W R . WIR NS OL T, AN WMD.
GMD {2 i TA ML HLEC A A UIE AL BE 41.12%.
34.78% F177.78% 63.16%, i 20 ~ 40 cm 5-AbHE ]
1) MWD 1 GMD 1{H A R I 2 Pk 2 5

F4 TEBELETIEARGKEINESERM/LAESER
Table4 MWD and GMD of aggregates by dry and wet sieving under different fertilization treatments

)2 Cemd RNIRFS Y IRFS
MWD (mm) GMD (mm) MWD (mm) GMD (mm)
bl e it Tl AHL e it Tl fHl T Tl AP Ot Tl
0~20 9.37a 6.28 ¢ 8.37b 10.81 a 10.47 b 10.26 ¢ 0.48a  0.34b 027¢ 03la 023b 0.19c¢
20 ~40 579a 287¢ 4.61b 7.83a 7.39b 6.84 ¢ 022a 024a 0.20a 0.16a 0.17a  0.16a

2.4 A[EITEARALIERS T IR B R EAIF M0
58 03 HOR B T R4 2R 440 52 1) <<0.001

mm [¥)5E & 550 I IR 2 BT <<0.001 mm

M T BOAH LE I AR, 2 HCREOBOR, B4

R RE M, ARG B R, 5
TRAKARNEI B Sy sk 22 ARt AL HE R -39 43k 41
RUEKDBRBEEFZER (R 5), 0~20cm HHZ
A HUILAE PR 73 R B2 s T A HLE LR L
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EALEE 132.98% 102.26%; 1M 20~40 cm HHZHHLTL
BILIC it A1 G LA Ak B 1) 73 B0 R B 88 25 s T LR Ak
PP 351.37%. 458.79%. 20~40 cm #HZEH, HHUIEH
SIHCREGE RIZ 0 19, A HUICHUBCH A CALIE ) 21
AR 2 18.15%. 26.99%.

#*5 AREMEALIET HIEHMER KSR (%)
Table 5 Disperse coefficients of soil microaggregates

under different farming treatments

+2 (em) HHLE HHLTEH LA JeHLAE
0~20 45.57 a 19.56 b 22.53b
20 ~40 5.12b 23.11a 28.61 a

3 1t

TN C IR RIS A HEA) L S
W) K L3053 o3 e r= AN L3RS B T, BT LK SRt i A
MU KA IR HIL FIEAHL C & it 3 m b
PiRhALFE, Kuntal 25290 Schjonning 252445 HiAH )
5. WICIE, — Rk A= 2, XEATHL C 1M
WA N 87.5% P, ARG A HL C 5 -+
HerpanpohoRi gk, MmIAR|E C R, A
REALEL R [ KSR, MWD {8 &% GMD {E& &0
AHUIE>GHEAUECHE > JEHUIE, WA LA
W, HEEAMEE, XS RSP g
M 6 HTLUE 5 FIRAS R ARG — e diabn 5 1
Bl C HEIIKR, SRR RBIRMAE. THIAZRAE 1
ZE & MWD H1 GMD {HE) 511 C & &R I 3%
ARG . K SCIRFR ISR 2 HIETVE M MWD
AL C e AR, SEKE. BB RS
YyER R AR A G WERVA MWD 5 R ML C &

®6 THEEER. LATHER. XARKSE.

R IEA SR ARSI B0 45 SR PR T 013
FI¥ MWD 5 GWD i35 HIEAHL C BIEAR, H
o> B s AR TEAROG, T AR B A AT,
3BT SR — 2 B T A UIE R it P 3G T g oK AR R
TR LE AT, AT 075 Ak B IS 493 20 1 T SR A bk
Re Pk SR AR LU 18 vy, A 0 5 e 245 380 1) &5 R AH
Bl R T AHUEEHR IS & T 3R OK A
RO BN T R R KR K. 20 ~ 40 cm
HHZ T, W23 201 MWD, GWD HUK R A& &
H1TEAYL C S8EEE BFEMX, UHMEETRZEN
C TERmD, X KAANE BISRAA D m thk s 1
FIE N FIREAEA S AL C &R FRCE B
AR, JF B2 B /K& SRR s s AE A g,
H 4585 Yoo 1 Wander® Y DL KX 21 A1 B i 6 25140
Ble 0~20cm HHZT, HHSERES HEAVLC R
W A DG, M 20 ~ 40 cm B2 A0 20 5L 0 5 2 G
5%, WMIEHPE RIS IEGIURS R,
THTER BT e, R BN, AR 0 ~ 20 em
PHEFT R4 SR (R 6), fibiar 2R, i
DA HUIERL o] 25 38 b is AL C &, XY
AL C A AR P, U6 2 J2 e I 1) K8 43
AHZENE FE G T i EAHL C TR K R A
O, ARSI R 25 G MREE
BRI ML C SR B R, 20 ~
40 cm IRJZH B C 32 IEAE s m i, HIEFTHL C
HHR R E LA, Ul EEEL C SalE,
RARBARE , 7 RN, X T 20 ~ 40 cm
A HLAR SR A BT (1) 43 R H N T Pl Ak B T J
Al

SHEHESHERN C WEXREY

Table 6 Correlation index of MWD, GMD, macroaggregate content, disperse coefficient to SOC in soil layer

+2 (em) Tk AIRPS SRS
MWD (mm) GMD (mm) KR MWD (mm) GMD (mm) PNEIE AN
0~20 0.369 0.997" 0.600 0.9917 0.991" 0.933" 0.840"
20 ~ 40 0.762" 0.869" 0.721" 0.007 0.438 0.483 -0.988"

e ow RORAHCMEIRE] p<0.01 BT, * RSB p<0.05 BEKT .

4 25t

(1) HHEATHUCREGHL C SRR ERTH
HUEHUEC AT LIEALEE 107.02% 171.71%.

(2) FIEaLr, gy B WMD.
GMD {f 85 2 = T HLEHLEC RN TCH AR AL 2 65.68%-

4.18% F1 16.80%- 8.26%; WeffifHil T, HjifrHLAL
AbFE WMD. GMD 18 % 2 i T A HLCHLEC it AT EHUE
bR 41.12% 34.78% F177.78%- 63.16%.

(3) 0 ~ 20 cm =Rl AL AP 525190 1
I ECRE 1M 20 ~ 40 cm BHZE HUiEA HUACAL L
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Effects of Organic Manure Application on Stability of Soil Aggregates

ZHAO Hong', YUAN Pei-min’, LV Yi-zhongl, L17Ji'

(1 College of Resources and Environmental Science, China Agricultural University, Beijing 100193, China;

2 Agricultural Technology Extension Station of Xuchang City in Henan Province, Xuchang, Henan 461100, China)

Abstract:  Organic manure application is a typical measure of circular agriculture, which can ensure food healthy and improve soil sustainable
utilization. The vegetable greenhouse at Quzhou research station was selected to study the effects of organic manure on the stability of soil aggregates,
three different treatments were designed, i.e., organic manure application, chemical fertilizer mixed with organic manure, chemical fertilizer
application. The results after 6a showed that soil organic carbon content of organic manure application was 107.02% and 171.71% respectively higher
than chemical fertilizer mixed with organic manure and chemical fertilizer; the mean weight diameter r (MWD) and geometric mean diameter (GMD)
of water-unstable aggregates of organic manure application were 65.68%, 4.18% and 16.80%, 8.26% respectively higher than chemical fertilizer
mixed with organic manure and chemical fertilizer in dry sieving; the MWD and GMD of water-stable aggregates of organic manure application were
41.12%, 34.78% and 77.78%, 63.16% respectively higher than chemical fertilizer mixed with organic manure and chemical fertilizer in wet sieving;
organic manure application increased soil disperse coefficient at 0-20cm soil layer, but reduced soil disperse coefficient at 20-40cm soil layer.
Organic manure application can increase soil organic carbon content, water-instable aggregate and water-stable aggregate, and the microaggregate
content below the tillage layer, thus it is the effective measure to improve soil structure.

Key words:  Organic manure application, Stability of aggregate, MWD, GWD



