201449 f

A AN 1 =

545 & 59 W

doi:10.6041/j. issn. 1000-1298. 2014. 09. 027

7K FE NS T ek A T R ARt = = F0 BRI S50

kM B & HEE A AELE B O
(L. P EA R Bk BRI A 4 K Ve T £ 0%, 9% 453002
2. WA AHRREBE SAERL BRSO, 7K 053000)

B : O 1 IS A EOK TR, 2R D E i, WS 1 1.3.5.7 ¢/L 2% 4 ALK (2050 i S1.82.83 84 3%
718 ) THEE XS AR FH 3K PR 8 A R IR A AE R H 7 i FAT 4 BT R S  45 R R W] KA AE B I A &AL T O ~
40 em )2 FIEEKCRHT 5 em Lb 40 BB b HRBEE B KA 0L A ST O, {HL 28 SN O 5 A B ) 1 3%
LR S AR, E KT A B A, R S RO, MR AR A T A R N A5 Ak BRER O b e R A T
29.40% ~40.40% . 13K I3 FEE 73 F T8 53 A0 32 ) F 139 BHh | Ko TR AE 28 R 2 FEOK 5 T A0, L3 T4 36
Or A MG AN S o MR AE B R PR | B e DRI T RUMI R I A6 23 240 W 2 TRE SR /K 416 B2 Py 8 T i B
FEAR = R B/ IMEIR g S2.S1.,S3 il S4, o, S4 55 ST Ab B (125 533K 2 K7 o sk HE TR 38 5 3 28 4 o e

XFEF Ykt BT A T ORI, U S4 AR BR . BIFSEAE SR T S AR AL UK B BOR A R SR B S

KR : BRI
FESES. $562; S273. 4

KGR MRAE TR AR
SCERFRIRAD: A

515

AL O 2R [ T AR 9 B B A ) 9, A AE
b P e R s R SRR L 2, ZE R E B
TR AR KBTI H 45 AL 195 50T, &R Eh i Al
R FIRR AE JK HE REE A SR AR AL 7 Ml AT HF 5 K R 1Y
LR, JEK R T R R i S B Y [)
i, AR REGHT AT R XA AE A KA - R b i
BT ARG o DAHEAT AR 1 B AR R
R SRR A B 2R, i, 20 Af AL
J 7K 22 R BB ARHE S5 7 T AR 4 AR X - SR
3 LR G N, T TR L s B ML
fifp X — AU B . CABETRM, R s
B T HOK R AT LAHEIRT , Js K 7 T
AT T BHOK A SRS AR i B IR O . 1k
A0 SRR TEBRS AR AL 2R K A4 32 i R i B —ER 0 Y
THE A I A I 2 R A LR R
SRR R Xy mT R R S X MR S AR B, = XA
AEAEA R B DRI o Rt B ek
JETRRA T 00 R ER AR AR XS TR R
A LA A 78 FER AR AE A A 2 iR AL R A B B

PR H . 2013 -09-03 &[0 HiH: 2013 10 -23

XEHS: 1000-1298(2014)09-0161-07

R o N AR ST AN R A0 J3E Jal 7 7 T X A% P
LK ERr i E AL AR 4 R R AL, I3 B R AR
BT R BRI TR R R R AR AL
24 b SRR SR THE TR P WD SRR, A O S A AE R
IR AN Z PR B o

1 REMHSTE

L1 R XHER

I T 2012 45 ~ 11 H 72 J6 48 RAREL = B
AR KA R Bl (b4 37°447, ZR 28 115°47")
AT o sl HUAR T A6 5t R e oy it AR
MRS , i A8 B B AR A = it 32 IX
P TR R B 21 m, ZAEF IR 12. 8°C L AR H R
B4k 2 509 h, ToFRE 1 188 d; AEHZ8 Lt 1785 mm
F7K & 500 mm, % [X 0 ~200 em + )2 + AR 42
G3HT (AT B0 WA 1 7R ,0 ~40 em T 29146 +
B RN T 0.1% ~0.2% , +3EAH HLFE R
s 115 g/ke, MALE B L 76 mg/kg, AL
W LU 15 me/kg, AL BT L ol 112 mg/kg,
TSR N 1. 44 g/em’, H AR K 3R A 28%
R AKHERAE 7 m LT

* [EI K H AL GBI (51179193) IR (FR4E) Pk SRR R B T4 T B H (CARS — 18 — 19) A f5 HEAT AL (R0l )

BHIT& T 22 2% BT Bt H (201203077 )

YEE B RGNS, -k BV B, 2N FAEY K A A B S 8O K BB BFST , E-mail ; jpengzhang@ 163. com
BIVES: IhEE IR 5 A S, S EY K A B S S U K S AR5, E-mail ; jshsun623 @ yahoo. com. cn



162 KAk MO ¥ R

2014 4

#1 REXITEHHESH

Tab.1 Particle size distribution of soil in

experimental site %
LRI o R o
0 ~0.002 0.002 ~0.02 >0.02
0 ~40 7.38 53.78 38. 84
40 ~ 80 12.23 86. 49 1.28
80 ~ 140 10.28 71.94 17.78
140 ~200 3.81 34.05 62. 14

1.2 5eigit

T SR P 0t T e Ty R, LB 4 4>
TEME KB A BEAL TR, 7353 1.3.5 1T g/ L, X g /)
AEFRARASAR I Ay S1.S2.S3 iS4 Jir FJRK R JH 24
Hu TR JZ H T 7K 42 58, NaCl i i, b R 2 3T /K
MR AGEE R 1 g/ L, X AL (S1) fE R %t B, A~
PR AT 4 U, it 16 AN /N X, /N TR
37.62m* (5} 6.6 m x5.7 m) . Bt 1E 5 Fh ok
“FIAR 6167 RN L ik 2R B AT 58
17 80 em ZEAT 50 em Ak BH 30 om , FE G AT AL, BR
SR LA 1, & A B A K T R
PR H E 47K 200 65% , 24+ 387K 33k 2R B B
K, HEAKER R 75 mm,

JIT A Ak Pt A R Vit 52 M (A A% Ut
B15% , A7 B o 73 B0 15% , A7 B8 o i 0 B
15% )750 kg/hm® , o3 AE . A2 [ TR 52 R, 4540 B R
FHAR LA B2 )9 E 7K 20 ) T 1% i (4 1 27 1) %
7K S0 mm FFHI(6 18 H)FEK 75 mm, FifE
A H WRIFE K i 447. 2 mm, Hip,5.6.7 8,910 11
HHEKES S 1.9.75.8.181.1.,51.9 . 117. 3,
1.9.17. 3 mm,

1.3 HWmB5AH*
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Fig. 1  Effects of saline water irrigation on variation of soil moisture and leaf area index of cotton
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Fig.2 Distribution of soil moisture profile in drought and humid period
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Fig.3 Effects of saline water irrigation on variation

I
£l

Hi

0 £l
B zuen]

of soil salt in cotton field

2.2.2 ARV A BEER S T O3 A R AE

XTLCIE 4a A 4b /] LIE H T 5EHH (7 H 20
H) FRIEE (7 H 29 H ) #5403 35858 430 1w o
W ESEERNAEO0~140cm /2, 0~20 cm +
2, T5EF ST .82 . S3 il S4 4hF Y + 8 TR L
TR 4 B8 T 73.21% (115, 13% ,79. 76%
F176.16% , XKW1 T & b 2 4 4 R 40 R R

|- 3 F:%6/(dS-m ™)

002 04 0.6 0.8 1.0
40
5 st
&
e 120 F
160 | —a—
—&— S3
200 L —*— 4

()

B L TSP e g sy B we= e R EOF 2
WS B E TR K2R R G R TE R R
S5 MR B 2R 2 I AR SO R, FR b AR RN
VERTE, 20 ~ 140 ecm + )2, T 20 14 40 3 + 3
SRMEE R R E BT R R
PR F A PAE 60 ~ 80 em (R S4 AL HLAM) F
120 ~ 140 cm )53 ; 0 108 Bof 10 0) 5 B Oy * 16— 3%
(AR ACARRAE , £ 70 322 BRABUAE 40 ~ 60 em F1 120 ~
140 em +)2 . B F AWM H 2Z 8] 59 R K & 5K
(116.3 mm ) , £5 Kb 39 5 73 375 2 A [5) B2 2 9 9k
e, 5T 50 HAAH e, TR Es Y ST .S2 . S3 1S4 4b B
0 ~100 em + )71 LI A HIFER T 14. 84% |
20.67% 17.68% F1 13.13% . C. 7 #2186 45 H —
VERIRIFIK 23 0 A 2 2 TR E R 1 7 AR« £
BEZK B LS, AT LUACK, R e 1 m
TR EASTEXEY AR SRR, 3
by F B X MUK By v e R, it R
KB YIS, F, 7 3K 0 —8, A
) A SRR 43 B TS I 1 43 A R S 14
JoT b | e RN FIAR A 78 R 2RI FEK 5 1

I F/(dSem )

0.2 04 0.6 0.8 1.0
0 T T T .
40 T
E sof
=
% 120
]j —— 81
160 | —=—S2
—a—S3
200 L —x%— S4

(b)

P4 SRR ] S0 SR 7 9] 1 23 A 4 i
Fig.4 Distribution of soil salt profile in drought and humid period
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Fig.5 Effect of saline water irrigation on soil temperature in cotton field
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Tab.2 Effects of different salinity water irrigation on yield components and fibre quality indexes of cotton

e i P/ BB FFRTRY O EATE BT RBTE 53 ks W s/
% cm T A/ em?® (kg-hm’z) /% K JE/mm 28 % [ IEN % (cN'tex’1 )
S1 82. 72 91. 35¢ 5764.47°  3276.32% 83. 94 28.23¢ 82. 49 4.70° 4.92° 28. 12
S2 79.01° 88.95" 5482.92%"  3405.18° 78.79" 28.22¢ 82.53¢ 4.76" 4.87% 27.11*
S3 71.30" 73.05" 4761.96" 3 182.28" 75.75°¢ 28.22° 82.70" 4.78" 4. 89 27.91*¢
sS4 45.06°¢ 71.75" 4300.03° 3035.60° 73.59¢ 27.87° 82. 82 4.96" 4.99¢ 28.22¢°

s AR NG B 5 A 2 (P =0.05) KF
3 #ig

(1) AS[R) A P J3E R 7K R 8 o % TH 4 30K 73 L R
P FRE AR S B T —E 255 . HEBEKE L

F L, AR 2, 280 ~40 em L )EHS
R WK B 2 T 4 R, AR AR AR B A )
S2..S3 F1 S4 b FRAYF- 1 Eh 43 B i LG BR A3 il 1S K
T 10.72% A43.43% F170.51% . 5 +38E 5 L,
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Effects of Saline Water Irrigation on Soil Water — Heat — Salt Variation
and Cotton Yield and Quality

Zhang Junpeng' Feng Di'  Zheng Chunlian' Sun Chitao' Sun Jingsheng' Gao Yang'
(1. Key Laboratory of Crop Water Use and Regulation, Ministry of Agriculture, Farmland Irrigation Research Institute
Chinese Academy of Agricultural Sciences, Xinxiang 453002, China
2. Institute of Dryland Farming, Hebei Academy of Agriculture and Forestry Sciences, Hengshui 053000, China)

Abstract: To make full use of saline water resources, the effects of irrigation with saline water of different
salinity on soil water-heat-salt variation, cotton growth, yield and fiber quality were studied by field
contrast experiment. The irrigation water salinities of four treatments were 1 (S1), 3 (S2), 5 (S3),
7 ¢/ (S4), respectively. Results show that the soil water content in depth of 0 ~40 cm and the
temperature at Scm soil layer have little differences under every treatment during the cotton growing
period. Both of them increase with the salinity. The differences of soil electrical conductivity in the
treatments are significant. The higher salinity of irrigation water, the higher the soil electrical conductivity
is. The leaching efficiency of rainfall on soil salt is 29. 40% ~40. 40% under each treatment at the end
of cotton growth. The profile distribution of soil water and salt are restrained by soil texture, rainfall and
water consumption due to cotton evapotranspiration. In drought time, soil is dry and salt accumulates in
surface. But in wet period the results are opposite. The seedling rate, plant height, largest leaf area per
plant and pro-frost yield of cotton decrease with the irrigation water salty rise. The cotton yields of the
treatments from high to low are S2, S1, S3, S4, respectively, among which the difference between S4
and S1 treatments reaches significant level. Saline water irrigation produced a negative impact on fiber
quality by changing Mic value, especially for S4 treatment. The study provides an important theoretical
support for developing saline water irrigation of cotton.
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