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Effects of exogenous NaCl concentration on soil environmental
factors in the root layer and yield of Lycium barbarum
under brackish water irrigation

CHEN Yu', YANG Shuging', LOU Shuai'*, CHEN Xi'
(1. Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China;

2. Inner Mongolia Autonomous Region Institute of Water Resources Science, Hohhot, Inner Mongolia 010052, China)

Abstract: To explore the effects of typical exogenous salt (NaCl) concentration on the yield of Lycium barba-
rum and soil environmental factors under brackish water irrigation, and to identify the optimal salt concentration for
irrigation in different brackish water quality areas, a field experiment was conducted downstream of the Hetao Irri-
gation District from April to October 2022. Four NaCl concentration treatments (0.1, 0.5, 2.0, 4.0 g - L™") along
with a control (CK, clean water) treatment were established to analyze changes in soil water salinity, pH, and so-
dium adsorption ratio (SAR) in the soil layers from 0 to 100 cm, as well as the growth characteristics of Lycium
barbarum. The results showed that under brackish water irrigation, the soil water moisture content was increased by
adding different exogenous NaCl concentrations, and the soil moisture water content was significantly higher in the
treatment with a concentration of 4.0 g - L' irrigation water salt concentration than the other treatments. Soil electri-
cal conductivity increased linearly with the increase of the irrigation salt concentration, under 0.1 g + L' treatment,
the salt content of 30~40 c¢m soil layer was the least. During the growth period of Lycium barbarum, soil pH in-

creased with the increase of salt concentration of irrigation water, and there was no significant difference between
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CK and low NaCl concentration treatment (<0.5 g - L™'). At 4.0 g - L™", soil pH was the highest, which increased
by 3.27% compared with CK. In 0~40 cm soil layer, the SAR of 0.1 g + L' treatment was the smallest, which de-
creased by 9.90% ,7.53% and 20.38% compared with 0.5,2.0 and 4.0 g - L™", respectively. When NaCl concen-

tration was greater than 0.5 g - L™', the growth rate of new branches, ground diameter and crown width was inhibi-

ted. When NaCl concentration was 0.1 g + L™" | the yield of Lycium barbarum decreased by 26.49% compared with

CK treatment. In conclusion, adding brackish water with a NaCl concentration of less than 0.5 g + L™ to C1-Na wa-

ter quality can help conserve freshwater resources and prevent secondary soil salinization in the Hetao irrigation are-

a. The research findings provide valuable technical support and a theoretical foundation for the safe use of brackish

water in areas with similar water quality conditions in the Hetao irrigation area.

Keywords: Lycium barbarum; brackish water irrigation; exogenous NaCl; soil environment
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Table 1  Soil texture and bulk density in the study area
i?gﬁ% BKL(0~0.002 mm)  BPKI(0.002~0.05 mm)  WL(0.05~2 mm) HT/ (g - em™) e
Jem Clay/ % Silt/ % Sand/ % Bulk density Soil type
0~10 9.06 73.41 17.53 1.36 e+ Silt loam
10~20 11.02 71.19 17.79 1.33 e+ Silt loam
20~30 3.19 84.79 12.02 1.37 -t Silt
30~40 2.98 87.24 9.78 1.46 WL silt
40~ 60 2.76 86.63 10.61 1.44 - silt
60~ 80 4.22 86.98 8.80 1.42 - silt
80~ 100 2.40 79.47 18.13 1.39 K+ Silt loam
x2 MRERTEEAREBULER
Table 2 Basic physical and chemical properties of soil in the study area
SR om HHLFR (g - k") A (e - k™) B/ (mg - ke™") BB/ (mg - ke™!)
Soil depth Organic matter Hydrolyzed nitrogen Rapidly available phosphorus Rapidly available potassium
0~10 11.966 186.02 43.30 304.5
10~20 18.729 194.18 63.50 392.5
20~30 3.877 89.19 11.10 203.5
30~40 7.534 100.22 4.45 403.5
40~60 7.668 140.12 4.45 663.0
60~80 5.289 84.49 3.95 232.5
80~ 100 5.057 100.22 3.50 201.5
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Note: 1. “Al1”, “A2”, “A3” and “A4” in the figure represent spring shoot growth period, early flowering stage, fruit

—k— S84

expansion stage and prime fruiting period of Lycium barbarum, respectively. 2. “S1”7, “S2” | “S3” and “S4" represent the

concentration of NaCl added to the brackish water as 0.1, 0.5, 2.0 and 4.0 g - L™!, respectively. The same below.
1 AR NaCl iREMBKERTHIEEESHBLIESKESN

Fig.1 Distribution of soil moisture content in different growth stages of Lycium barbarum

under different NaCl concentration brackish water irrigation
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Fig.2  Distribution of soil electrical conductivity at different growth stages of

Lycium barbarum under different NaCl concentration brackish water irrigation
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Fig.3 Change of soil pH in each growth period of Lycium barbarum
under different NaCl concentration brackish water irrigation
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Fig.4  Soil sodium adsorption ratio in 0~ 100 cm soil layer under different NaCl concentration brackish water irrigation
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Fig.5 Changes of growth indexes of Lycium barbarum under brackish water irrigation with different NaCl concentrations
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Fig.6  Correlation analysis of each index under different NaCl
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