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Effect of water management coupled with nitrogen fertilizer types on growth and

arsenic accumulation in multi-crop mowed water spinach

HE Juxia, TANG Yisheng, KOU Zhansheng, WEN Haoyue, LI Shuoyu, MENG Dele, LI Huashou "
College of Resources and Environment, South China Agricultural University, Guangzhou 510642, China

Abstract: Geological high background values and arsenic contamination from industrial and mining industries are the
prominent environmental problems of soil heavy metal contamination in China and Southeast Asia. Airborne vegetable with
the relatively easy uptake and accumulation of arsenic is the main year-round leafy vegetable and risk source of arsenic
exposure in these regions. Moisture and fertiliser affect the translational transport and accumulation of arsenic in the soil-
crop system, but information on the effects of water and fertiliser control on the growth and arsenic accumulation of multi-
cropped mowed water spinach in mild-to-moderate arsenic-contaminated vegetable plots is not yet clear. Therefore, in this
experiment, a high-yielding variety of large-leafed water spinach, which is widely grown in actual production, was selected,
and urea (Urea) , urea peroxide (UHP ), and organic fertiliser ( OF) were applied under water management of flooding
(WF) and alternating wet and dry (AWD) , respectively. Three consecutive above-ground edible young stems and leaves of

each treatment of the water spinach were mowed for three consecutive crops during the 178 days potting experiment, to

EL&TH : B R E S LRI H (2020YEC1807805 ) ; 15 H 48B4 H 45 (42277223)
W H #9:2023-07-02; P £& H ke B 3 : 2024-08-23
# W IRAER Corresponding author. E-mail ; lihuashou@ scau.edu.cn

http ://www.ecologica.cn



22 4 2R A5 KA TR S UL RPN 2 FE X 23 03 A K A AR A 5 10323

explore the effects of the water spinach on the Arsenic accumulation and the effect of arsenic transport and transformation in
soil. The results showed that different combinations of water and fertiliser and the number of mowing significantly affected
the yield and arsenic accumulation in water spinach. Increasing the number of mowing increased the above-ground biomass
of third-crop water spinach under WF conditions by 11.23%—51.61% compared with the first crop, the total arsenic
content was significantly reduced by 57.24%—94.43% , and the ability of water spinach to transport arsenic was reduced by
2.4—18.05-fold ; the arsenic accumulated in the above-ground of AWD-Urea and AWD-UHP treatments at the time of the
third crop was lower than the national food safety limit standard, achieving safe production. In conclusion, when planting
water spinach in moderately arsenic-contaminated vegetable land, it is recommended that the first three crops are planted in
WF-OF mode with remediation as the main line; and after mowing the three crops, it is safe to produce under AWD-UHP or
AWD-Urea conditions. This study clarified the effects of water and fertiliser management and the number of mowing on the
accumulation of arsenic in water spinach, and provided theoretical references for the remediation of mildly to moderately

arsenic-contaminated vegetable land.

Key Words: arsenic; fertilizer type; water management; number of harvests; water spinach
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A HREN S AT AR B R B a3 03 (Spinacia oleracean) " iR B X &, B WK (WF) | TIEZ
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Fig.1 Effect of different water management and fertilisers on biomass of water spinach
AWD: T2 Alternation of dry and wet; WF; #57K Water flooding; Urea: JRZE Urea; UHP: i & fbJRZE Urea peroxide; OF: 5 HLAL Organic
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Fig.2 Effects of different water management and fertilisers on arsenic accumulation in various parts of water spinach
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FAF T =FPIERLA 03 BCA 225 5 R B3 AWD 45/ T 45 558 45 AR, 25038 1 T # BCA 7£
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TR 2R A (TF) 15 AWD FKMS B R 2 08 5 T WE AbBE H 6 BRI n , 542 BE 1183 B
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Fig.3 Percentage of different forms of arsenic in the inter—root soil of water spinach
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arsenic; F4. H LWL LS A AW Organic matter sulphide-bound arsenic; FS: 5% Z5ff1 Residual arsenic; AWD-Urea: JK 2 -1 1 3¢ 5 4b BR
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Fig.6 Relationship between above-ground biomass and arsenic accumulation in water spinach under three fertiliser treatments analysed

with the number of mowings as the main factor
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