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Abstract: It is necessary to explore the effects of saline water irrigation combined with application of organic
fertilizer on water-stable aggregates of plow layer soil. In this study, a long-term saline water irrigation
experiment combined with application of organic fertilizer was carried out under winter wheat-summer maize
double cropping system. Treatments were set up with four irrigation water salinities (1, 2, 4, 6 g/L) and
with organic fertilizer applied (OF) or not (NOF). We measured the effects of different treatments on
variation of soil salinity (EC,.;), soil organic matter (SOM) content and the stability of water-stable
aggregates in 0—20 cm soil layer form 2018 to 2019. The results indicated that saline water irrigation tended
to increase soil salinity and decrease SOM content and the stability of water-stable aggregates. Meanwhile, with
the increasing salinities of irrigation water, SOM content and the mass fraction of water-stable aggregate
(>>0.25 mm) (WR, ), mean weight diameter (MWD) and geometric mean diameter (GMD) decreased; on

the contrary, soil EC,.; and fractal dimension (D,,) increased. In addition, there were significant differences
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only between 4 g/I., 6 g/L. and 1 g/L treatments. It was found that applying organic fertilizer could reduce

EC,.; in 0—20 cm soil layer. When the salinity of irrigation water was =2 g/L., the EC,.; of plow layer with

organic fertilizer application was 4.64 % ~48.29% lower than those of treatments without organic fertilizer

application. Applying organic fertilizer significantly increased SOM content, WR,; » MWD and GMD, with
the increases of 80.75% ~127.32%, 10.36% ~90.44%, 12.90% ~129.11% and 11.88% ~ 81.57%. In

summary, irrigation water salinity of =>4 g/L could significantly increase soil salinity, reduce organic matter

content and destroy soil aggregate structure, so it should be used cautiously. The application of organic fertilizer

could promote the salt leaching from the surface soil to the deep layer, reduce the negative impacts of salt on

soil environment, and contribute to the safe and efficient utilization of saline water resources.

Keywords: saline water; organic fertilizer; soil salinity; organic matter; water-stable aggregates
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F, UM A5 A BB 2 A AR PR G

A HLITAE A - AR Ty 1% 5 2 A o R L A
BRENEEERZ —, AFES . LKBEBZ SOM
i A A KAk B R I A K R B 2 2R
FEmEH,SOM & 5 18 EC, . &2 2 A G C
RN AEE AR S ZMHE M. X
o 5 450 ) D PR R s K T TE 5 B R B T L B R
- B AR 25 4y L ek 55 - HE X A ML [ 2 R A A Y RE
F1 s [ EE AR AR AZ 30, b K LR AT AR A AL
R LR R A L AT R
it AT HUIE AT 5 4 v A K AL BBE . SOM & &,
SEHE P, — i P A HLAE3S hn T A IR A L B 1 B
AR, R A LR AT s AR EEL OR AR
5% BA )RR 2R 43 D6 400 Y0 D 348 0m A AL 1) i A R K
T, AEBRE L2019 A HLR & BT
2018 4F, JRIAJE 2019 4E 2 1 KA TR £,
e 28 TR i WELm, A K ETEZE, £
L A 5 1) o R e XA T - 5 A I 5 5 2 S 2 AR
AR . 5 2006 4F iR 56 0] 4h B AE L . 2018 4F A1 2019
HEE FARWR I NOF &4 T & A 3 ey 8k 2 1A
BT 75 e 45 B G PRI, 3o = B K 0 it £ S i
AR UK EEVE FH IS5 5 (0 OF &4 T 4 ab 3 +
BT AT 5 B RGN U0 B A HLIE T A Rz
fifp 1< 300 JHE TR JR K R it ) A BB Xk A 9 AL P A Y
T 52 W) o A B 28 R A g

8 A R - R A A L R RS Y
(5L A 20 BB T, TR R Y R E M WR s
MWD.GMD L} D, %48 %5 K 3P4 . WR .5 . MWD
I GMD K, D, {8/, RAF A+ 58 141 5 A3 e P

SRS 2GR R B K HE I IR 4 A R
ER , ARG WR, . MWD ,GMD Fifi 25 ¥ % K 5
TR RE i Tt e 2 SN S, D, (B 25 R G 3 SR
KW ACEE =4 g/ L W], AR ARTR 8 P48 b W35 T B
X5 RN I AE B ST R A e A L. R PR R R
JHK Y Na® o 28 %0 3, R R b W B 32 He P
Na ™ 157 5 3 e e 4 1) Hi 8l el v 389, 51 5 4 8 1A 2R
A T A TR 5 B A B AR Ak 3 T AR AR 8 T SR AR T
R itE B A HLAC BB 08 1 o - 1 R M HLAR
i fR R SRR Y AR . AT 4 R BN A
) Ak 3 Rl K HE B 2% 14 R OF &b B (4 B 2 1 3% A 3R
RFaE s fr B & LT NOF ab ., HIFHNETA
PURE A AN fil 0 38 i 4 M b 2F 4k 3 L 288 L 4 R 45 K
Gy FA LA by - 1 P SRR 0 T 1l 4 4L e 45 0 I
I AT Sy Tl A A R A 4 5 R B T A A 0 A T SR AR T
BRSBTS b, KT
6B R MUAE B0+ 98 A 3R A A2 1k 4 A 7 A
5 ) (LT 35 40 5% e R0 0 Ay 970 TRT o TG S 2 0F 1T Y
WiV F1 0 A ALIE > Ko LB > —F HAE. &
o b 45 R £ B, NOF & 1 T #F )2 SOM % &
WR,,; MWD.GMD il D, 5+ 3 EC, .. Z ], LA &
WR,.;: MWD .GMD # D,, 5 SOM & & 2 [b] 5 5 3¢
BESH R EM L Z F.OF &4 F HEA
BT 5 2 R AT SRR RS P 48 b 5 - R R B 1) 119 4 56
PEA T R ARG S i AT SR AR AR R PR AR 5 A LT 5 S ) 1
AAOCHPE TR . X — 20 ud W it A L IE AT 9 553 sk
THEWR T R 43 0T - S ARG R A SR ARG A 1 10 AN ) 5
M), 3 5 A SR AR RS E M. AEBRZ (A, 5 2018 AR AH L,
2019 4E £ 4b BEHE 2 L3 EC, .. 840, SOM & &7 %
% B A K AR M AT SR MR8 P48 AR 20 A T 4 7,
PRI 2 g P SR A R PR BR 32 3k 43 Fl SOML %
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Wi, 2019 AF BURE B (8] J2& B R W3Rk T fn 2w, B2 +
ek Z RIMLAE 258 R 28 A R L 1T 2018 4 fR) BiURE
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4 45

(1) 22 E Y2 4 B 3% 2 2 4F UK BE B0 F
HERUCSR N R T EC, . BEHE K 010 B R 1
Rk, Ho4,6 g/L 5 1 g/ L AL B IE] Y 22 50k
IR it A LR T A 32 Ja 7K B TBE A T gk 43 bk
Ve BEARHE R LIEEREE 4,6 o/ L BEKAL I H A i,

(2) HHEA MU 2 B KT TR A 3 in 2 A
L5 1 g/ L ANIRAR L 4,6 g/ L 7K Ab 30 5 2 A s i
FHANUIE AT i 25 1 g Ab B 2 H A LT & 6L, 1, 2,4,
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o536 4%

6 g/ L ¥E 7K Ak 3% 38 g B2 43 531 Ry 80,7590 ~97.41%,
86.7%~112.33%,88.91 % ~115.25%,101.25 % ~127.32%,

(3) 7K HE WEAT B AP 2 K AR A R iR fa e
PE A B, Bl E R K 06 B A R, =>0.25 mm KR
R R AT SR I 3 50 1A SR A 34 B S A RN L Ae) oF
B AR W8N, o T8 dEECE W K, Horb 4,6 g/L
51 g/ L #E/K AL B E] Y 22 573K B & K P, it A HLIE
AT G R R AT K Ak B ) A g PR R AR R R AR 5
L EARMIR M T =4 o/ L oK HEE 2 B0 in 1 4%
AR BEAR - AT AILBT 5 i R IR AR 254 AR A%
A A 1 o o P RS 5 Pt AT TES A 205 A AT K o)
R 378 Vs YNNI A 1l NI N S S 6 B
PO X 22 P9 2 A& H it FH A LIS FUAS Jite A AL IE
Z AT JROK HEBE A AR BE S E A3 4,2 g/ L.
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