2016 (5)

doi: 10. 11838 /sfsc. 20160517

12 1% 13 13 4 4
(1. 264003;
2. 266109:; 3.
100049; 4. 257091)
( FC) (FS) .
: FS. FC 0~10 cm
: 9 t/hm’ . FS
FC (0~10 cm) pH
. 0~20 cm Na* CI° 9 t/hm’
0~10 ecm S0;- K*. Ca’*. Mg’"
FS FC
FS FC
: S141.4; S155.2%93 DA : 1673 —-6257 (2016) 05 —0096 — 09
5
23.6 hm’
70% S .
3 o
1
1.1

(118°58-40. 1"E  37°45°58.7"N)

: 2015 -06 -27; : 2016 -08 - 15
« 551.6 mm
. 7 (Y254021031) ; 1 962 mm 12.8C
(2016YFD0200300 - 03) ; ( ) 2590 ~2 830 h 206d =10C
(201105020) ; 4 300°C..
( 11910220008)
(1987 -) 3.321 ~3.970 g/kg

o E —mail: wucongwen@ 163. com.

E - mail: xbchen@ yic. ac. cn. o



2016 (5)
pH 8.16 12.10 g/kg
0.75 g/kg (P) 5.54
mg/kg (K) 90. 93 mg/kg.
1.2
: ( 28 ).
2012 10 o ;
(17 =17 - 17) (N 46.4%) . EM
N =10 /mL.
1.3
2mx3m 21
3 cm
3
( ) (25:1
v 60% v 200 mL/t EM 0.4%
) o 1
m 1 m 0.5m 50 kgo
4. 8. 12, 16, 20 d 1. 3.
7. 14, 28, 56 d  14:00 NN
0.25 mm o
2014 5 3
CK ( ). FC ( +
) . FS ( + )
FC FS (3. 6. 9 t/hm*) 3
7 (1 3 o
750 kg/hm’
225 kg/hm’ 375
kg/hm’ 150 kg/hm’ .
0~10. 10 ~20. 20 ~40 cm o
1
(t/hm?)
CK —
FC1 3
FC2 6
FC3 9
FS1 3
FS2 6
FS3 9

1.4
6
( MarlvernMastersizer 2007F) o
T pH pH
2.5:1; ( DDSJ -308A
5:1;
( Dionex ICS 3000) ;
( FP6410)
2
2.1
2.1.1
o 0~10 em
( 2
( CK) 6
9 t/hm’
7.76% 7.28% -
( CK)
(%) (g/em?) (%)
CK 28.77a 1.378a 48.48a
FC1 29.24a 1.337b 49. 83b
FC2 28. 88ab 1.311c¢ 50. 69¢
FC3 31.29b 1.271d 52.01d
FS1 29.96a 1. 345b 49.57b
FS2 30. 68ac 1.299¢d 51.09cd
FS3 30.91c¢ 1.283d 51.61d
(P <0.05)



2016 (5)

2.1.2
<
0. 002 mm 0.002 ~0.02 mm
0.02 ~2 mm >2
mm o
( 3)
9 t/hm’ o
N o 0~10 em FC3
FS3 CK
(P<
0.05) ; FS3
o 10 ~20 em FC3  FS3
CK
o 20 ~40 cm FS3
3
(%)
(‘cm)
0~10 CK 7.55a 26. 50a 65.95a
FC3 8.38b 26.78a 64. 84b
FS3 8. 16b 31.81b 60. 03b
10 ~20 CK 6. 00a 18.31a 75.69a
FC3 9.38b 33.59b 57.03b
FS3 11. 13¢ 38.9%4¢ 49. 94c¢
20 ~40 CK 4.74a 15.41a 79. 85a
FC3 4.87a 16. 16a 78.97a
FS3 4. 88a 24.89b 70. 24¢
2.2
2.2.1 pH
( N . N )
pH 1 o
pH
8.0~8.5 > > > °
( IB) 0~10cm FC
pH CK FS
CK. 10 ~20 em FC3. FS1 CK

FS3 pH
pH o 20 ~40 cm FS3
( 1C) 0~10cm pH
FS1 CK. 10 ~20 cm
FS2 FC3  FS1 o ( 1
D) 0~10 c¢m (P<
0. 05) FS FC CK.
10 ~20 ecm 20 ~40 cm o
4,
0~10 ecm > 10 ~20 ¢cm >
20 ~40 cm > > 0 0~
10 em EC CK
FS3
o 10 ~20 ecm FC3 o
o 0~10 ¢m
10 ~20 em 20 ~40 c¢m
0~10 cm FC1 CK o 10 ~
20 cm 20 ~40 cm
o FS FC
0~10 ¢m o
2.2.2
8
2 Na”
0~10cm > 10 ~20 em > 20 ~40 cm
Na*
o 0~10 cm
CK

FC2. FC3. FS2. FS3  CK
(P<0.05) FC FS

o 10 ~20 cm FC3. FS2, FS3  Na“
o 20 ~40 cm FC FS1
CK FS2  FS3 CK o
6 9t/hm’ 0~10 10~
20 cm Na* o



2016 (5)

8.8 8.8 B
A CIcK
8.6 rZ3 FC1
E= FC2
17 =1 FC3
R FS1
@ FS2
mm FS3
10~20 20~40 10~20 20~40
F+EEE (cm) F+2%E (cm)
88+ ¢ 8.6 D
CJcK CICK
T FCl g4l rZ3FCl
II_ EFC2 : ESFC2
m <0 FC3 £ FC3
H EEEA FS1 82 EFE FS1
u B FS2 B FS2
H I FS3 8.0 I FS3
g g
g T 781
= 76+
& 74%
H 72+
0~10 10~20 20~40 10~20 20~40
TERE (cm) +ERE (cm)
1 pH
A. B. C. D N N N B
4 (dS/m)
((cm) CK FC1 FC2 FC3 FS1 FS2 FS3
0~10 2.35a 2.19ab 2. 16ab 1.96b 2. 13ac 2.09b 1. 86¢
10 ~20 2.24a 1.61b 2.08ab 1.40c¢ 1. 69ab 1.55b 1.58¢
20 ~40 1.53a 1. 56a 1.61a 1. 68b 1. 46a 1. 50ab 1.47ab
0~10 2.40a 2.23ab 2.25b 2.19b 2.20ab 1. 86bc 1.77¢
10 ~20 1. 34a 1.49b 2.11b 1. 36b 1.59ab 1. 39bc 1.29¢
20 ~40 1. 10a 1. 15a 1.32a 1. 06ab 1. 20a 1.05ab 0.87b
0~10 2.03a 2.07a 1.81b 1.77¢ 1. 88b 1. 84bc 1.71¢
10 ~20 1. 86a 1.77ab 1. 68b 1.49¢ 1. 38bd 1. 78abd 1.62d
20 ~40 1.75a 1.61ab 1.52b 1. 60ab 1.48b 1.42b 1. 65ab
3 0~10 cm FC3. FS2. FS3
K* CK FC3 FS3 CK ’ . 10 ~20 cm FS3 CK
(P <0.05) FS3 27.4% . o 20 ~40 cm
CK o



2016 (5)

127
1 CK
=21 FCl
L — FC2
1.0 E=1 FC3
mm FS1
@ 08 i
®
i 0.6 [
A
2 04
021
00 0~10 10~20
+2EE (cm)
2 Na*
0.18 1
= i
0.16 1 3 FC2
0.14 | B 151
= o -
o 0.
?) 0.10
il L
fm 0.08
M 0.06 |
0.04
0.02 r
000 10~20 20~40
T2ERE (cm)
3 K*
4 0 ~10 em Ca’" K
FS Ca™*
FC o 10 ~20 cm FC1. FC2
CK FC3 0.13 g/kgo
20 ~40 cm FC3. FS1. FS2 CK
CK
121
—cK
73 FC1
10} =43 FC2
=7 FC3
EE FSl
S2
> 081 % £s3
®
1 0.6
fru
" 040
021
0.0

0~10
TERE (cm)
4 Ca’*

— 100 —

5 0~10 10 ~20 c¢m Cl-
20 ~40 cm.
Cl-
0~10 cm Cl~
3.0 -
— CK
7 FCl
25+ ] FC2
< FC3
1 & re
/;D 20+ T :I N FS3
) 5
~ 15+ 1
Eﬂ m ML
| M
5 10F = ’i
- H
= ’E
0.5t H f=
- i
0.0 L =
10~20 20~40
TEHEE (cm)
5 Cl~
2.3
2.3.1
0~10cm>10~20 cm>20~40 cm ( 6) o 0 ~10
cm ( 64
; FS3
FS2 ;
(P<
0. 05) FC3 CK 26.3%;
FS
10 ~20 cm ( 6B)
FS2  FS3
o 20 ~40 cm ( 60Q)
8.30 ~9.31 g/kg 15.57 ~ 16.36 g/kg;
( FC)
(FS)
2.3.2
0~10 cm
10 ~20 cm 20~40cm (7)o 7A



2016 (5)

0~10 c¢m o
o FS2 FS3
FS3 FC3 o
14. 38% ( FS) ( FC)
25.79% ; o 7C FS3
7B FS3
30 r— cx 14 —
CJcK
éz;g; A [ZZ3 FC1 A
25 =< FC3 12 i=ra
£ FS1 £ FC3
= 12 Lo |EBESI
~ 20 . Fs3 U e Es2
™ s - FS3
e 08 L
2] g
\g 0.6
10 | 5?"4
s 04
S 02|
0 e = 0.0
i B HE
MiEA K
30 r—5cx - ==Pe%
vzz71 FC1 B 223 FC1
£ FC2 12| E=3FC2 B
25 =<1 FC3 £ FC3
B FS1 B FS1
B2 FS2 1.0 [ B8 FS2
~ 20 (EEm FS3 — . FS3
% % 08l
~ 15 F %
o % 0.6
2 ol 7 &
& 04F
5 L
i 0.2
N;
0 N i 5
R W EE o Wl WA e
Linyidacy St FRAEAE K
30 M= 14 T3
£ZZ3 FC1 C EZAFC1 C
E= FC2 FE3FC2
25 F == FC3 1.2 '=rc3
EEEE FS1 EEEFS1
R FS2 1.0 EEBFS2
5 20 - FS3 | mmmFS3
= % 08
~ 15+
! ~—
\E 5 0.6 |
o b
04 -
St 02}
0 0.0 3
WEH ol ERz Ll
MAEA K
6 7
. AL B. C 0~10. 10 ~20. 20 ~40 cm B . A, B, C 0~10. 10 ~20. 20 ~40 cm

— 101 —



2016 (5)

2.3.3

0~10 cm

— —
(=)} oo (=) (8]

£

H#wk (mg/kg)

A (mg/kg)
o o = ISy

£

AR (mg/ke)

0~10 cm
20 ~40 cm FS3
8. 84 8.91 mg/kg. 8A

10 ~20

FS FC

— CK

B RN rEm
e

I

3 cK
273 FC1 B
=3 FC2

EHH Fs1
B8 rS2
[ FS3

3 cx
EZA g
E=3 re2 C
=S rC3
EH pg)
B8 pS2
R FS3

T
R K

0~10+ 10 ~20. 20 ~40 cm o

93.4%

o

(9 t/hm?)

20 ~40 cm
FS3 o

2.3.4

0~10.

160

140

120

B (mg/ke)
S

(=}

160
140

PR (mg/kg)

160

140

—_
[\
(=}

—_
(=3
(=}

B (mg/ke)
3

8B

10 ~20

WE

oK
| =zz2 Fc1
= FC2
S FC3
HEER FS1
BB FS2
| W FS3

FS3  CK

10 ~20 cm

( 9
20 ~40 c¢m

Gt RS2t
MRAEAEKI

C3Jck
| @za Fc1

=Py
SN FC3
e Fs1
BEE FS2

. FS3

B R R
FRAEAERIN

E7L) W OERIM Rl
RRAEAERK
B. C 0~10. 10 ~20. 20 ~40 em



2016 (5)

90.05. 54.51. 44.90 mg/kg.

0 ~10 cm ( 9A) FC3  FS3
( CK) (P <0.05)
9.72% 9.42%; FS3
CK 20.41  29.67 mg/kg.
10 ~20 cm ( 9B) FC3
FS3 CK
, 10
. 20 ~40
cm ( 90)
45.62 ~62. 57 mg/kg
2.4
o 10
FC1 CK
FC3. FS3 CK
219.5 351.4 kg/hm2 CK
7.1% 11.3%. (FS)
( FC) o
4000 -
3500 F 1
~ 3000 L % — %
£ 2500t —
1)) ]
Z 2000 - =
i L —
1500 —
1000 - =
500 | —
0 : E=ELN
CK FC1 FC2 FC3 FSI FS2 FS3
Kb
10 ( )
3
(1)
o ( FC)
( FS) FS3
(2) pH
8.0~8.5 o pH
(FS) (FC)
- FS FC
0~10 cm

(3) 0 ~20 cm
Na® Cl°
Na®. Cl° X K*.
Ca®" FS FC.
(4)
; 9 t/hm’
; FS  FC
FS3
CK : 0~10 ecm
FC3  FS3
(5) (Fs) (FC)
pH pH o
1
J. 2014
(1): 50 -53.
2
J.
2013 15: 50 -55.
3 .
J. 2014 15: 126 -130.
4
J . 1999
17 (4): 16 -21.
5 .
J. 2000 (2): 51-52.
6 M .
2010.
7 M .
2000.
8 D .



2016 (5)

2013. 2000 (2): 123 -132.

10

2012 (3): 12 -16.
Effect of cotton straw returning after treatments on the physicochemical properties of coastal saline soil and the cotton yield
WU Cong-wen' > CHEN Xiao-bing'""  SHAN Jing5ing' > YIN Chun-yan' > YUAN Ling' ZHANG Li-bin* (1. Key La-
boratory of Coastal Zone Environmental Processes Yantai Institute of Coastal Zone Research Chinese Academy of Sciences
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Abstract: In order to investigate the effect of cotton straw returning after

different amount of field trials and cotton field soil

physics  chemistry indicators were analyzed according to the different cotton growth periods. The results showed that both kinds
of processing 0 ~ 10 cm soil layer increaseand reducet the same time the were respectively presented positively and negative cor—
relation with the amount of returned straw. When the amount of farmland 9 t/hm*> the proportion of clay and silt increased.
pH of topsoil (0 ~ 10 cm) in cotton boll opening period. treatment were significantly reduc  and with increasing the quantity of
returning. Returning process effectively reduce the in the soil. The effects of reducing SO, content and increasing the content
of K*
crease soil organic matter content. increasing soil total nitrogen and available potassium content

and the FS better than th FC. Cotton straw re—

Ca>* and Mg’ " in 0 ~ 10 cm soil layer were the most obvious when the amount of 9 t/hm”. treaments significantly in—
but the effect on available
phosphorus opposite. The two treaments effectively increase cotton production
turning not only improve soil physical and chemical properties but also reduce the waste of resources.

Key words: cotton straw; coastal saline soil; physicochemical properties; the Yellow River delta; straw returning
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