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WEFC R, R R AR RS Y, HER AR R TS . B, S8 i S ik
DXANAZ 11 X I AN ANKIYE I i35 B (0T K BEAT AR IR, (45 1 3R R RN AN KA AL
5%, AN MR A T R NANERE, SECEEAPURI AR, 4R if 6
PR TAFREEERAR . SR, AT NI 2 BORAE LI = A T, A HARIHEAT 3 ekt
FTAE, XTBERAEEMT, KPS GIRIE GRERANLTRYIIR SR FEBEXT 358 [ 3R 1 i
PRI AT P T 7 2 AN R S b . BRI, AT Tt B SR AR A R KA ALY S ek A 0] 1 358
HR OS5 IS BEAT 1 4RF, S8 SRR S BT A AIRDKBHIE, 2K Bt fanl, oes e,
Ky, B AR R R [ B MR R AR

1 REHE

11 EXEAREMR

AT 1 HE XA T B 4 S b~ JR AR T ] R, 1960 ARABEE, & — AN LIS ALK UR
EHEI RS KR 2 K TS, MEBETI L. Hmmm k. BR. WE. K. 5F.
PWANE (XD 33 NS HIZ 79 800 hm? A& T, X BEREIX T 1950 4E B 5 Tl/K, — B LATi5 4
R AR HERKIR, WEREE IR, KF LT IR 4 £ 424 33 607 hm? &K, M 20 {H42 90 4E4L
6, 5K A P S T R A T HEB KRR T S E Ry B2, B2k
WM BhAS RARRR, MELL—— /3B . N T AxTH L S WK R H G AL TS Gk, AL COD
VER R HLDTS G R F . 2008 4F 11 i G XK AE AT RN 2 Bow, 28 X KA T
1) COD 3 87.8 mg L™, ifii %} HEHE X /K #9735 COD Jy 2.6 mg L™
1.2 A 1E

2008 4 11 HH AR ARBRTTA A R X . TR 1A XORR B2, 5 YK B LA R
M EERTHA X, J8 T2 HEX QK), BT E R XARMHE KA E — s T & B G, W
BRZAFM K-, f&EF UK-2) ZIEEXKEE K-3). Kt GK-4). /Mt K5, [#H
m UK-6) —2k, BEHLIEE 6 I ACREMZFEM (0~20 cm); XTHEEX (CK) HAERFF S B
KHETHEAEMKN (CK-1, CK-2, CK-3). HAff (CK-4, CK-5) —if, BEHLIXE 1 5 rUKER
J7 LR (0~20cm), 12 X AR FH AR P AR5 ety TR /K R o S SRR I X 30 2% AR
PR R ST R P AR A R CKIIDARIRE N2 ), s g T 0, SRk iR
WRAEFE R G S50 =, JRI R L BRI R E R 10 mm 724 BT, PR A,
ARRRZN RS, TRAEAR EAEZE R, AR5 I8 % RAF st 1) L 3G L0 5 R 39 R0k 2 A
(%D,

* 1 SERESTEENRS BN LIRIRAR

Table 1 SOM contents and particle-size distributions of the soils at sampling points
i Fr )@ X + 35 Wk R Particle size distribution (%)
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R Irrigation A HLR A Kbk Rk
Soil code area SOM Sand Silt Clay
(gkgd) 1~0.05mm 0.05~0.001 mm  <0.001 mm
JK-1 T X 17.94 14.65 75.31 10.04
JK-2  JKirrigation  19.61 16.46 7351 10.03
JK-3 area 19.07 13.31 76.41 10.28
IK-4 20.77 12.36 80.07 14.57
JK-5 18.37 12.66 79.46 14.88
IK-6 20.94 13.04 71.15 15.81
CK-1 Xif R X 9.72 25.95 65.19 8.86
CK-2  CKirrigation  14.02 29.28 61.27 9.45
CK-3 area 16.64 27.35 63.43 9.22
CK-4 11.98 20.95 68.17 10.88
CK-5 11.09 22.95 67.55 9.50
13 BFRAE

3B BRAR L oy ) FH R AR IR E o Herh A R A IR BN I UL B BEAT, R )y
5min, 4r5Eid 10 mm. 7mm. 5mm. 3mm. 2mm. 1 mm. 0.5mm Al 0.25 mm 3t 8 ANk, &
i KA Yoder v, it 5 mm. 2 mm. 1 mm. 0.5 mm A1 0.25 mm 3t 5 Mg ; T 3EGIH T k5
FrA e AN UL R T EEEE T (MO YRR R 23 AT I 5E o A2 D 33 RORE 2H J Ny 1
B 1A LB AR R SRR A RE I, 38R T e A BLB AR RS .

14 BEktsE

AR R ER (MWD). P JLTEE (GMD). BIRAEBIARE (PAD). HIZREEAMSy
AR HCR R BIRAA A B, A5 R AR E M. e, MWD 1 GMD J S bk 358 [ B4R /N AR
DL H FAERR, MWD F1 GMD {8 K 3R B R AR 1)~ 33 A 5 ey, A E PEaE . 1 HEEANA E
RHRER R ENME, FHEEEARAA (D . TS EER (NMWD) 25 H
RFE R —MERE, B, RRBIRRRE N A i A R,

NMWB MWD D

r

max Tmin

K e NV T AL, Fin IR/ T FLAE

PAD = W.-W, % 100% 2
Wa
XA, Wan Wy A AR KT — HERSH R R AN EE T &=,
b-a
1 5 B (%) :T *100% (3)
. a’
LR (%) = b =100% (4

A (3). I (4) H1, a5>0.05 mm G KRS HTE; b 289>0.05 mm AU R T {E; a’29<0.01 mm
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PR B A br9<0.01 mm WU LB 78 -
2 GR55r

21 KNG GBUK A HERE X 3 3R Ak 2 RR A R i

211 RGN IEATARAE S IR RO R IR ) R B TR, 2B R
SR PRATR FIE RO RE R o A TS AT T RIIAS R K B 26 AF T, R3O 0.25 mm FERKI)
M (WK 2), AEERUAT LG RO R BRI .

R 2 AP FEAE TR I 261 T B RN IB S0 L. fETIRaT T, 22
FEIX BT 10 mm KEUZRAAI/INT 0.25 mm G315 44 & & 15/ T K5 48, A4S KT 10 mm 4128
R ZE R ARIB BB Z KT, 1/ 0.25 mm BIRECLER] PR E K. Mok, SZOHEEX g
HARKT 5 mm FZAARE B AT R 5, 1 EARAE 5~0.25 mm G ) BRI S B AT KT EE.
FERIR AT, WEIRH THFEES, RYTKERAAIG FKERE —ERE Eoes 7 L4,
PR, ARIUAEA DR TR &, 1M L ] N 1 38R i R A, CHR
Mo T 1~5 mm e A RIS R, HAS P X 3 2~0.25 mm K AR PR AR Bt T
Xof e g

® 2 NEHEKAIE T IRA R AIE AR

Table 2 Composition of soil aggregates in fields under different irrigation treatments

e 7 i Eib 22N K oK
Measurement methods Aggregates composition
T Dry sieving (%) >10 mm 15.99 20.63
7~10 mm 17.09 16.43
5~7 mm 6.79 6.72
3~5mm 14.99** 10.98**
2~3 mm 2.52%* 1.46**
1~2 mm 13.99* 7.55**
0.5~1 mm 13.20* 8.90*
0.25~0.5 mm 3.79 3.06
>0.25 mm 88.35** 75.72*%*
<0.25 mm 11.65** 24.28**
HEIfE Wet sieving (%) >5 mm 3.33 1.30
2~5mm 2.59 1.63
1~2 mm 3.34** 1.25**
0.5~1 mm 8.11** 3.01**
0.25~0.5 mm 13.68** 7.11%*
>0.25 mm 31.05** 14.53**

e o* (R *) FIRATREX e 5 0 R e 2 ) 0 22 7t 0 B 0 35 Al S 7K F - Note: * (or **)
stands for significant difference at 0.05(or 0.01)level between JK soil samples and CK soil samples
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212 NAIEMHBEIREREE RO EIERIORGNAZ R MRS S, fERRBIRE L E
AR b, AR GO BTSRRI RN AR S 3 B ) G R N ). BRIy L B AR
£ 1~3 mm HIPFIR A S1EY P A IR 1ERI 66 R, Bumeamc. Coxonosckuit 1 Cassumos t
WHHIRAEERAE 1~5 mm 2 5a A S TR AN, 8 SO E T BN S E S0, e
TERFEMRRIEFERL, G RN “OiE) RHEIERE.

IIAT IR AL, B B RARAETHFA THLCRT 5 mm KERE AT, 250
39.87%711 43.78%, 1M /EME S 1L A% A H SRR BRI, KT 5 mm BERAS BRD, &) I
FA R BB RN, ZEX g (BE) R/ B RS T 7E 0.25~1 mm 2 VG
W, b T RIS ER 14 Foh, T IR 110 Z2f . B HIER A LTS BB K AR ERE,
Al 2t P o R ERURL I A SRR R, R s T A BRI RR e 1, RIS e A R
DL

N T B BT A A [RIE L /K A4 3B P SR AR A S R B g Re e, SR (BT A3 SR A
HIF 28 70 & BAE AR PR RN PN E X B 3B HEAT 7T xf bl . G 2 ATRMR S, fEFIi%AT T, 22
FREX IEEAS 1~5 mm 1) (5iED) L3RI B 7 & B R oo I 38 ) 2 %, fERRI 2%
PN RTE KA SR A H o B e R G F 1) 2 ik, KA LG e KRR A A F)
T 1~5mm EAAVEHE ) (BT BRI, HHKEPEEON A i iR .

2.1.3 X LGRS b RAF BRI S A IR R TR BUESRARFAEAE, A1 3R Ak
WA EITLR. HATVFZE AN, LIRS AAR S 0t 7 B 5 oy B e .
AV SRR 7 A S I SR AR 7 i 45 2R (LIRS 1 AR 20 SR BUA PN E X 38 1) [ 2R ALK P

1 FNFE] 2 72 PRANRE DX L35 M0RE 2H R AN 3l (A1 SR AR AL 1) SR o B it 4, L3R 20 e R vt 43 T
2 S 1A SRAR L R R T 70 I H 2 22 Sl o, 150 B /INRIOREARE 141 58 st SR AR AR P bk s . AL 1 A
2 AT LAE H, A8 FIE DX 3Rt I 358 (X RERL 70 0l 48 14 B N Tl A SR AR R R B B R AN ], A8 I
X = S RIORE (4] SR A 7K P B 2 v Tox HEEE IX £33
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Fig.1 Distribution curves of particles and

Fig.2 Distribution curves of particles and
micro-aggregates(JK)

micro-aggregates(CK)
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2.2 KA DS GR K AR X 338 1 R pfe e P O R R

TR R A AR E MR VAN LIRS IR I B R AR —, HOKFRMEEARORFRRE bR T 145
ANUR G . FAETIEPIRARE A IR 2, HAh TR 5 T 0.25 mm H1 R K0 i
EWE FIERAREARE . Al —Fh s IR KT — BT SR AR ) ZE (N R A5 MR
FE. £ 3 EARTIHERLEX HEEA AT 025 mm FEAN 88.35%, &5 M 31.05%; i T
I JE AT IE IR B AR KT 0.25 mm BIERIA N 75.72%, MR {CN 14.53%, WiF-IET. B2 1A
FEAHARK, Ut B A b X 358 B SR A g A e P AR 22
221 XF-E3ENMWD FfiIGMD KM FIF NMWD A1 GMD K Eb 4 9 b i I Ak 2 - 398 A SR A4 1)
BRI, (W 3D, KIIETF IR T, 28 HFEX RO FEVE X L35 b IR AR RN 2 R A B,
YERALE 0 A% A T Bk L b 38 1) - 398 R SR AR AL R 2 BN K o ek, S0 J5 SR AR 4 B 2 )
HoFEAT AR EL LE R, X B X 38K T 10 mm BRI KR 2, BRI ER 2. fERIH&ME T
THZERERARE, NMWD EIZERIEE T BEAKE, 380X 17 NMWD (85K 5
152, UL REB KRG LS Bt T LR AR AR E A R AR T LA B2 R E T . WAk
FLL ) GMD % R B B2/, FHIP R A 2 e A A R, oA IR
BEH LA NMWD {E 4R R34 9 PP R 4 o PR (R A 4

7 3 TEIEKLCETIEFR AR NMWD 1 GMD EEER
Table 3 Comparison of NMWD with GMD of soil aggregates in fields under different irrigation treatments

TR T Dry sieving HEIFE Wet sieving
Soil code P 1 P P
NMWD  Average GWD  Average NMWD  Average @ GWD  Average
JK-1 0.378 2.719 0.047 1.028
JK-2 0.499 3.003 0.052 1.024
JK-3 0.403 2.781 0.116 1.207
JK-4 0.447 0.459 2.846 2.897 0.162 0.105* 1.291 1.165
JK-5 0.507 3.045 0.083 1.160
JK-6 0.518 2.991 0.168 1.300
CK-1 0.492 2.869 0.054 1.094
CK-2 0.528 2.978 0.045 1.056
CK-3 0.475 0.471 2.871 2.838 0.050 0.048* 1.073 1.065
CK-4 0.473 2.746 0.058 1.110
CK-5 0.387 2.726 0.032 0.994
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222 i3 PAD fysgmi  HSRERARBOR R R W I RIE AR E R R R 2 —. SR 4
FRTLVEH, DUEARKT 2 mm BIRASbRE, HAURR PAD PR I 5 T2 DX 4%,
HEFRAK; HUEAKT 0.25 mm BIERAbRHE, HAIA PAD P B0 I 505 25 e 152 1
BEIX 3. KT 0.25 mm ZKASHE IR AR KT 2085 e, A8 I X 398 55 0 R 38 2 i ik BN 2 25 7T
i HIAE I EIX R R A e e T IR 48, BRSEIR 1A LS e RUK AR RER X T L3R R AR AR
PERIAE IS, th S B AR AR T8 BAR RN 1 SR A

® 4 BTHENE LIRARKIZEL S
Table 4 Stability analysis of soil aggregates with the wet-sieving method

>0.25mm 7K F& PADY (%)
ERAE pp gk SRl >025mm P >2mm T
Soil code 0 25mm Water-stable  Average Average Average

aggregates (%)

JK-1 18.92 38.75 95.93
JK-2 20.67 76.42 96.74
JK-3 38.92 55.41 88.49
JK-4 41.93 31.05** 52.63 58.52* 80.80 89.63
JK-5 25.61 72.81 93.43
JK-6 40.26 55.11 82.39
CK-1 16.01 79.16 94.05
CK-2 14.93 81.51 96.35
CK-3 15.41 14.53** 79.48 80.81* 94.45 94.79
CK-4 15.46 78.67 92.97
CK-5 10.84 85.24 96.11

1) PAD: RIE{EBIRZ Percentage of aggregate destruction

¢

22.3 XHMEREMSBATMEE R HEE
RPEEFRS LR B R, FHMEMOR R LIRS w0 |
SEMERRE ;T 39 BOR U RS L3R A R A AE
KPR IRREE, ALK, NAREmRE 7|
PERAR . XS ANREIX IR R B 7 B R B0t A L

Percentage

HAHE (%)

i_fj‘—é, ﬁﬂj]%:}[;lz%ii%m%*@Tﬁ‘iﬁj\gjﬁ'ri, Mﬁﬁ%u%ﬁi Disporﬁﬁ;%%cflcfficicnt Ag:g:rcg[jltgii,:%f degree
BT i 45 W O P AR T e K3 A REKAELREREN B RK

Fig.3 Aggregation degree and dispersion coefficient of

EH lg 3 %ﬂ , i 1 Y%]Ziig% %E%{‘:Xﬂkﬁﬁif{% soil aoareaates in soils in different irriaation treatments
12.75%, M F 70 R BEMIE T 0 HE 48 21.33%, 3 — D IESE T KR A BLI5 G B K A BEREA L AT
DASR i 3 R A KT, 38R e Ve R /0, T LK R IATE i Ba e 1 LAt
23  EEHBARKEIREES NMWD I GMD {E 81 A8 <t 4-#r

TR oK AN (] R /K Ak Ak 2 ) 198 NMWD B A1 GMD i 43 il 5 3L WU & &t BORL, B b i
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ARRLIAIRYE T, $RW T IR R S A PR & BERHURALR IR &R . W3R 5 AL, £
THEFAE T, TR A FRE RN IR ELX, BRI R AR ) NMWD B A1 GMD {55 HA LB A
HUBRA AR SRR ARIE B 27K, AR S AHLSTS &5 NMWD (BT GMD (B IR 5 R 40
HUBRALRG s FERR IR 251 T, PN /K AL 2 38 [ R A1) NMWD {ELAT GMD fEL 73 15 A L 5 e 1)
FHRPERIE R Z KT, JoHZ NMWD B S5 A PR & & (8] A SR MA R B2 K, SRk,
IR R 5 B AN S AR TE B Ko Ui W) AR N REBE X 3R st R R A7 2257, (EL 358 ]
RRE RS HAEVE S AR & BRI RIS Y], JCHRKRE R RS AR S R R
FIEARKAR, M2 BB AR TN .

#&* 5 NMWD 1 GMD E5 BN R &AM LERBIHEK 2T
Table 5 Correlation analysis of NMWD and GMD with organic matter and mechanical composition

. Tk Dry sieving ML Wet sieving
B
) o NMWD GMD NMWD GMD
Correlation coefficient

JK CK JK CK K CK K CK
AN SR Organic matter content  0.6891  0.5308  0.7553  0.7495 0.9705** 0.9154** (.8482*  0.8138*
R4 & Sand content 0.1092 0.1786 0.1150 0.1518 -0.3523  0.0472 -0.6435 -0.1227
BRI &R Silt content -0.5494 -0.2970 -0.5189 -0.3081 -0.1675 -0.2373  0.0302 - 0.0386
k& & Clay content 0.0388 0.3294 0.4831 0.4879 05653  0.6798 0.7180  0.6788

W * (E) FoR B E KN p<0.05 (8] p<0.01)  Note: * (or **) stands for significance level at p<0.05 (or p<0.01)
3 & ®

AWRFCEE RN, KR BTG ReR R RBERAR T 5 SRR AL A B RO I R .
WRE, 22 HEX 3K 10 mm K FZRARFI/NT 0.25 mm (5 A1 58 i 5 0 AT X BRGEE X
EHEAWEEDY 1~6 mm {7 OitE) RHBIRENSEEZM T, W5 3K A IR AL
fledt 7 RT 10 mm KBIRAK AN B R AR R AL, R X LS AW BB A BY T/ T 0.25 mm )
A R AR B BRI T /T 10 mm B EZEAA, AT ROR E 1 IR R S5 HIR L

RIS, IR AL AR AR A T 8, AT DU 25 5 v IR BT IR AR R e 1k, iy HLA
INAESRERIE, B BR S ERFZM T, KT 0.25 mm BIERMARMBEIRA, XX + 155
BANTRREX 3, HIERERREKT: tbhh, KT 0.25 mm KA ERIRE R &8, KX
SR TR X A, AR KT, RIS X R OR R IR P R A AR E TR RE
EsR TR A, JUHAKREER RS H AU S R R 3 IER, X5 AT T 145 1B A
[ 020, iy 5 WU AL AR A 5 R BRIk 1 B 2 KT

HAT, KT KIANIG R BRI AT T, 3 E SRR e 1) SR R 3R IE AT/ TE
AHEFC P A4S 18 T T A X, A I
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Effects of Irrigation Water Polluted with Organic contaminants on Soil Aggregates
Li Xiaoyun Wang Yiquan® Sun Huimin XuHai Wang Yongjian Xu Shuang
(College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract In order to study effects of organic pollutants in irrigation water on soil physical properties,
tracts of farmland in the Jiaokou Irrigation Zone, Shaanxi, that had long been irrigated with water polluted with
organic contaminants were selected as subject in the study and some other tracts of farmland that had long been
irrigated with unpolluted groundwater were set as control. They were both the same in soil condition and under
the same climate condition and the same cultivation system. Composition of soil aggregates and microaggregates
were measured by dry sieving and wet sieving, separately for analysis of variation of, dominant fractions of
aggregates. Results show that long-term irrigation with organic-polluted water significantly decreased the
contents of macro—aggregates (>10 mm) and micro-aggregates (<0.25 mm), but increased the content of
“(quality) dominant aggregates” (1~5 mm). Correlation analysis shows that the content of water-stable
aggregates was positively related with the content of soil organic matter, but insignificantly related to the
mechanical composition of water-stable aggregates. Long-term irrigation with organic-polluted water also
improved soil aggregate stability and enhanced soil aggregation, but reduced aggregate dispersion coefficient, an
indication that soil structure was effectively improved. The findings prove that organic pollutants in irrigation
water significantly improves soil structure and properties.

Key words Organic pollution; Soil aggregates composition; Dominant aggregates; Percentage of

aggregate destruction (PAD)
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