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Fig.1 Improving saline-alkali land with high water pressure salt [ £ 43 E AbrifE T 2h 4y, TIEVIEE 4 (B
- gt : #) 7.756 g/kg, HXLUREEAH 50 cm, pH=7.15, ¥4
BrIKE 6% (A E K E), HIRARF RN 1.25 glem®,
KEEER Sy (BT EE) 0567 glkg, pH=6.05. ¥4
KAFFEAR X IR IR Eh ki an 3R 1 o .
3 Bt (Sp)o LUK AMARIER L% k5
ERNBEAR L5, FARF RS IER LRI 46 11 £

B 2 kT LY 2L (BT & #)105.21 g/kg, B IR 4 50 cm, pH=8.72,
Fig.2 Salinization of soil under drip irrigation VUG K 6% (RFIE/KE), HIEARI =N 1.25

wo = g/lem® (HIEARURE), WE 2 Fros.
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Table 1 Vertical salinity of soil in normal growing cotton root zone g/kg

) Ccos” HCOs cr S0% ca® Mg?* K* Na* BT R i

+ERElcm

0 0.128 0.054 0.249 0.068 0.046 0.001 0.019 0.567 0.071

0~10 0 0.185 1.566 10.260 2.397 0.658 0.028 1.750 16.843 2.105

10~20 0 0.178 0.261 4.603 1.318 0.244 0.024 0.370 6.997 0.875
20~30 0 0.185 0.313 3.883 1.179 0.183 0.024 0.293 6.059 0.757
30~40 0 0.152 0.278 3.308 0.919 0.280 0.024 0.208 5.170 0.646
40~50 0 0.174 0.313 2.253 0.440 0.268 0.029 0.233 3.709 0.464

P E e 0 0.175 0.546 4.861 1.251 0.327 0.026 0571 7.756 0.969

k2 BrHEMAMIEY AL 2R LN

Table 2 Vertical salinity of target soil where cotton will be planted g/kg

+E i Elem COs” HCO3 cr S0% ca® Mg®* K* Na* HTaE I
0~10 0 0.550 8.180 47.860 2.120 1.580 0.012 41.120 101.422 12.678
10~20 0 0.630 8.370 48.920 1.450 1.280 0.024 41.360 102.034 12.754
20~30 0 0.610 8.590 50.660 2.320 1.560 0.036 41.650 105.426 13.178
30~40 0 0.730 9.080 51.810 2.510 1.660 0.125 41.820 107.735 13.467
40~50 0 0.780 9.280 52.460 2.620 1.840 0.258 42.210 109.448 13.681
PR 0 0.660 8.700 50.340 2.200 1.580 0.090 41.630 105.21 13.152
12 KSR % s 5 2 RWSAEA 2 Uh, BHENAA 3 h
121 KB &SR H 75 ok Z IR W5 3 AW kI E N 3 Lh, R
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TR BRI =k AL B AR KL . SRR R P B AR 73 R 351 T ) 7 v (o]

D WSk A EE . SRR AR KN T A E . 3 Fw), WiE SIE AR Ehil A IR IX A R
TR IEEE Y 20 cm (2RAETR, AILATS 4 Fhikie:  RARERI AR L.

WIS 1 RMIREN 2 Lh, RN 2 h Z R4 R
141



FEBLHEZK 23] http://www.ggpsxb.com

B 3 S 2 ANl Sk iE K H IR IE AR

Fig.3 Wet body with single pipe and two drippers dripping water
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Table 3  Test results of water and salt in four kinds of wet body

m s W . N X THi 2% Tk .
RIS HkEE/em (LD WK RN RSB lem  §HEERem 4 R 2o R 2em 05 2em e
1 20 2 2 32.8 215 15.2 15.2 215 — %

2 20 2 3 39.3 239 20.6 20.6 23.9 — %

3 20 3 2 37.9 24.2 18.7 18.7 24.2 R I*

4 20 3 3 455 26.6 214 214 26.6 g
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B 5 #5RAKTER
Fig.5 Schematic diagram of single tube wetting body
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Fig.7 Dropping rules of three capillary droppers

4) KHFMARIER A AR 19 BT sk s AR A
B CanlEl 8 o), T LI RA BB 2 MR (L
W), Z ARG 2 ANMEHIE CRIEZRD SR 5358
PENV.o % 22 Gt B 42 il IR R K KA 15 K &, 7Kodd
15¥EmlE (R KK, AEERRATO
W15EE, POl SEERK2 h2E, 29
Az IS, XK 15 25 3 5FEMEK2h 545
Rk (il 8 Fros).

Q@% XE
15
/ K& i
o /P
*/ 7, ’ 7
/ 7
WAL L Pl o
_____ o e BN . V5 i
s T M o A o T . B .
20cm  40cm  20cm 60 cm 20cm  40c] 20cm  60cm

—wk T
B8 XEHAMBALERNTER

Fig.8 Schematic diagram of cotton planting mode in field
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Fig. 9 Salt change process and salt detection point
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Table 4 Results of irrigation once every 5 days and once every 2 days m3/hm?
H 0701 0704 0707 0710 0713 0716 0719 0722 0725 0728 0731 &it
5d 1 Kk 480 480 480 480 480 480 2880
2.d 10k 261.8 261.8 261.8 261.8 261.8 261.8 261.8 261.8 261.8 261.8 261.8 2880

TEMES RIMRESAE N 5 d 3 1 YOKAT 2 d #E 1 70K
SRR X 2R 2 fomi it 22 A K, Bk, %S H it
VHE KA AN 5 d B, ATHE R A FEAR X 30 2 1 AR
. FEAK I 5 d 2 JE AN AR R i in 2
Fatth LB AL, SR HAR X 3

froge R,
2.2 $EOLESKEY 3 FEEEK 6 X3 BIRLIRIEAKE
SIS

ALK 3 2% B NI AR T 2 7 A
TRTUE Y 3 Lh, BRI 5d R, #EK 6
RS s Ror DU A4 PN 7K-FEE 9 40 em b T2 3 57
K ER 7338 5 Fros . B3R 5 Al A, iR B ER

3 BERE K URE A 22 1T A, MR PR st 2 320 1
ARG R . #EK 6 YRR AN K 08 40 cm
AL EE T (8 KT MMEREMAZER, FFIkHEk
ST SO >Na™>Cl>Ca’ " >Mg*">
HCOs>K", MEaHRAEREL 50 cm LA LRI 2
TEERES, BEBBCRIRIIE (R 5).

TR A A 7K ER 9 40 om A i 22 #5731 FEAIG
o HBUEPIIRE D CRER 2) BE#EK 6 K5
TR KT B0 40 em AbTE2kHh 70 (3R 5D, FIERTG
ETK 6 I JE SR A4 N KPR D 40 om AbFE 2R #h 7 (Y B
K& (&6).

%5 HARLEK 6 KEREKRNKFIES 40 cm 4oy 24 &5

Table 5 After the target soil is irrigated for 6 times, the vertical salt at the horizontal distance of 40 cm in the wetted body a/kg
+ R IR lem COs?> HCOy cr S0, Ca?* Mg?* K* Na* ERSS-:s B
0-10 0 0.250 3.718 20.755 0.964 0.718 0.005 15.691 42.101 5.263
10~20 0 0.286 3.805 23.236 0.659 0.582 0.011 16.800 45379 5.672
20~30 0 0.277 3.905 24.027 1.055 0.709 0.016 17.932 47.921 5.990
30~40 0 0.332 4127 25.550 1.141 0.755 0.057 18.009 49.971 6.246
40~50 0 0.425 5.062 27.615 1.429 1.004 0.141 24.024 59.700 7.463
FHE 0 0.314 4123 24.237 1.050 0.754 0.046 18.491 49.015 6.127

A6 BARLEK 6 46 RIAKESOEKE

Table 6 Decrease of salt content in wet soil after 6 times irrigation of target soil a/kg
+ 2% lem COs* HCO5" cr S0% Ca?* Mg?* K* Na* BT Yl
0-10 0 0.300 4.462 27.105 1.156 0.862 0.007 25.429 59.321 7.415
10~20 0 0.344 4.565 25.684 0.791 0.698 0.013 24.560 56.655 7.082
20~30 0 0.333 4.685 26.633 1.265 0.851 0.020 23.718 57.505 7.188
30~40 0 0.398 4.953 26.260 1.369 0.905 0.068 23.811 57.764 7.221
40-50 0 0.355 4218 24.845 1.191 0.836 0.117 18.186 49.748 6.218
FEE 0 0.346 4577 26.105 1.154 0.830 0.045 23.141 56.198 7.025
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CHEN Wenjuan, LI Mingsi, LI Qinglin, et al. Salt accumulation and

An Innovated Drip Irrigation Technique for Improving Water Use Efficiency and

Increasing Salt Leaching from Cotton Fields
DONG Wenming™?, MENG Lijun*?, HAN Simin"? A Yakuzi TA Lidawuhan*?, MU Haxi**"
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China;
2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumgi 830052, China)

Abstract: [Objective] Soil salinization is one of many factors faced by cotton production in Xinjiang. Improving
irrigation is one way to mitigate their detrimental impact. In this paper, we present an innovative drip irrigation
system to ameliorate the effect of soil salinization and conserve water resources.l Method 1The proposed method was
based on that under drip irrigation, salt accumulates in the periphery of the wetted zone around the drip emitters. We
reconfigured the conventional drip irrigation system into a system consisting of three-capillary tubes with staggered
emitters. Parameters, including spacing between the capillary tubes, drip layout patterns, irrigation amount, and salt
leaching were determined experimentally to elucidate its efficacy on salt migration in the wetted zones. [Result]
Keeping soil properties and water quality consistent, we implemented the staggered delivery of water through the
system in a cotton field. After six rounds of irrigation, soil samples were collected from the wetted zone to assess salt
content in it. The vertical salt content distribution at a location 40 cm from the wetted zone decreased from 105.21
g/kg to 49.015 g/kg. This means that the proposed system effectively increased the desalination of the root zone and
resulted in a reduction in annual saltwater usage by three times per year, compared with conventional drip irrigation.

[ Conclusion] The expansion of the desalination zone in the root zone is contingent on factors such as soil bulk
density, irrigation method, frequency, drip patterns, soil salinity, irrigation water salinity, and irrigation cycles. As
irrigation rounds increase, the desalination range grows. The method hence offers a promising strategy for managing
saline-alkali lands while in the meantime optimizing water use efficiency.

Key words: three capillary tubes of dislocation emitter; lagging dripping; cotton root zone; leaching quota; reduce
salt and save water
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