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Effects of brackish water cation compositions on soil pore
structure under submembrane drip irrigation
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Abstract: To explore the effects of brackish water irrigation with different cation compositions on soil pore
structure under mulch, a two-year field location experiment was conducted. The treatments included local ground
water irrigation (CK) , NaCl brackish water irrigation (T1), KCI brackish water irrigation (T2), CaCl, brackish
water irrigation (T3) and MgCl, brackish water irrigation (T4). The effects of brackish water with different cation
compositions on soil pore structure were studied by CT scanning technology. The results showed that; Compared
with CK treatment, with the increase of irrigation times, the soil macroporosity of Na* treatment was significantly
decreased, and the soil macroporosity of K, Ca® and Mg”* treatments was significantly increased. In 2022, the
soil macroporosity of Na* treatment decreased by 44.49% on average, and the soil macroporosity of K*, Ca® and
Mg treatments increased by 5.73%, 80.73% and 25.75%, respectively. During 2021 and 2022, compared with
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CK treatment, the soil pore rounding rate of the four different cation treatments showed an increasing trend, among

which the soil pore rounding rate of Ca®* and Mg treatments increased significantly, and the average increase

range of soil pore rounding rate was 25.52% ~30.94% and 17.46% ~23.19% , respectively. After continuous irriga-

tion for two years, the soil cracking degree of Na™ and K* treatments was aggravated, and the soil stability was be-

coming worse and worse, while the soil structure and infiltration performance of soil were improved obviously by

adding Ca®* and Mg™ treatments.

Keywords: soil pore structure; CT scanning technology; brackish water irrigation; cation composition
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FAI ST, L2 M b K A% B8 (CK) L 43 30 A
] EE IR 2 bt AN [ R B R ALER (i) | P AN 1]
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ERUT” KN — AT G HE R W R =
SR B 30 em, WA 2.7 Lo- b7, NXFPAE 8
TR, FORBRIEATIE N 30 em, HUFEE]HE 70 em,

F1 AKX TIEEHER

Table 1 Soil physicochemical properties before corn sowed in experimental area

I THHAE Particle size/% B o) A Bulk density  MUAIEHRIRR F% "

Depth/em — ghki Clay  HPKE Sl ¥0HE Sand Soil texture /(g em™) EC./(dS - m™) )
0~20 23.5 44.7 31.8 ¥+ Clay loam soil 1.42 1.30 8.42
20~40 21.4 49.1 29.5 ZiE 1+ Clay loam soil 1.44 1.10 8.63
40~60 24.8 46.5 28.7 FiE+ Clay loam soil 1.42 1.18 8.54
60~ 80 4.3 4.9 90.8 i+ Sand soil 1.52 1.36 8.50
80~100 7.7 9.7 82.6 b4+ Sandy loam soil 1.49 1.83 8.54

F2 HMEKALEEER

Table 2 Treatment table of slightly saline water

BHES F4H 1/ ( mmol - ]4_1)

Y5 Qb3 o . EC
(jdll()[l composnmns _
No. Treatment /(dS -m™)
Na+ K+ Ca2+ Mg2+
CK HiR7K GW 103 02 40 7.4 1.6
. -1
pp OWH20mmol = L7 5 5 50 40 74 3.7
NaCl
. -1
mp OWH20mmol - L0y 5 000 40 74 4.0
KCl
GW+2 -1
p3  OW#20 mmo 103 02 240 74 3.4
CaCl,
~ L7l
pg  OWF20mmol LT 0 0o 40 274 4

MgCl,
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hm ™, A F (]R3 38 e i e T — 3,

FETF RIS R, B L AT PR 45 il 7
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BME, S BP AT HE W, B M T K EC (1.8 dS -
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418 mm,
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Fig.1  Visual structure diagram of 0~40 cm soil for each treatment
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Fig.2  Proportion of macropores in 0~40 cm soil layer treated by brackish water irrigation with different cations
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Fig.3 Rounding rate in 0~40 cm soil layer for each treatment
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Table 3  Fractal dimension of 0~40 cm soil for each treatment

R W

Kb Treatment

Year Depth/cm CK T1 ™ 3 T4

001 0~20 2.31+0.072b 2.24+0.029b 2.37+0.054ab 2.49+0.043a 2.39+0.015ab
20~40 2.54+0.053ab 2.30+0.017¢ 2.46+0.044b 2.66+0.050a 2.49+0.043ab

2022 0~20 2.33+0.057b 2.19+0.046¢ 2.35+0.071abc 2.55+0.063a 2.42+0.064ab
20~40 2.41+0.043b 2.23+0.06¢ 2.32+0.037c 2.63+0.058a 2.55+0.058ab

I : AN RNG TR R IR AR e AN R AR PR 7] 25 5 . 2% (P<0.05) o R[],

Note: Different lowercase letters in the figure indicate that the index is significantly different among treatments (P<0.05). The same below.

T4 BHRIE0~40 cm HIEZEE G

Table 4  Soil connectivity of 0~40 c¢m for each treatment

KbFH Treatment

Ehy TREE
Year Depth/cm CK Tl ™ k) T4
2001 0~20 571+£26.30c 261+7.05¢ 364+19.05d 1009+22.98a 576+70.1b
20~40 729+11.59b 579+26.5¢ 762+11.34b 855+7.31a 564+11.53¢
2002 0~20 429+13.44c¢ 221+1.76e 369+10.06d 1624+19.37a 858+11.14b
20~40 784+18.58b 342+6.17d 621+16.85¢ 1077+£69.72a 855+17.34b
F5 TEABEHEEREXES R 3 iTJ‘ 1N

Table 5  Correlation analysis of various

indicators of soil pore structure

B LB R ESE
. . . Fractal .

Index Porosity  Circularity . Connectivity

dimension
FLpE Porosity 1
WA Circularity 0.34 1
o
i 0.41 072" 1

Fractal dimension

FEMPE Connectivity 0.45" 0.70* * 0.76 * * 1

¥ Note: * P<0.05; * * P<0.01.
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SR AR RS BRI S R I, AN TR B
TR IR SR 25 57 AR B I T 5 Lk
4 L eSS AR AR Ak 8 ELR B B BRUROK AN 2 il 4 K
LEERERAL, AR T R R R Y L AR SR,
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