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Phytoavailability comparison of Cu and Zn in two types of leaf vegetables after application with manure and
their equivalent water—soluble salts
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Abstract ;: Pot experiments with aquic brown soil, red soil, and irrigated desert soil as experimental soils were conducted. The phytoavailabil -
ities of Cu and Zn in pig manure for water spinach (Ipomoea aquatica) and pakchoi( Brassica chinesis ) were determined and subsequently
compared with their equivalents in water—soluble salts. As the pig manure application reached 50 g-kg™, the contents of Cu and Zn in water

spinach shoots were lower than those of the treatment with their equivalent water—soluble salts. The phytoavailability coefficients in aquic
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brown soil, red soil, and irrigated desert soil were 48.95%, 89.77%, 67.81% respectively, for pig manure Cu and 22.40%, 10.1%, 54.24%,

respectively, for Zn. The phytoavailability coefficients of pig manure Cu and Zn for pakchoi were significantly improved compared with those

for water spinach, which were 91.38%, 135.97%, and 128.32%, respectively, for Cu and 59.06%, 15.23%, and 99.94%, respectively, for

Zn. As the pig manure application reached 100 g-kg™, the contents of Cu in water spinach and pakchoi shoots were higher than those of the

equivalent water—soluble Cu salts. The phytoavailability coefficients of Cu in pig manure were higher than 100%, while those of Zn were less

than 100%, except in aquic brown soil. The phytoavailability coefficients of Cu and Zn increased with application dose and time. Further—

more, the phytoavailability coefficients of Cu or Zn were different among the three experimental soils. Cu phytoavailability coefficients were

in the order of red soil, irrigated desert soil, and aquic brown soil from high to low, and those for Zn in the order of aquic brown soil, irrigated

desert soil, and red soil from high to low. The results indicated that the application of pig manure significantly increased the contents of Cu

and Zn in water spinach and pakchoi shoots compared with the control.
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Table 1 Physical and chemical properties of experimental soils
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pH 7.03 6.04 8.14

DR A /mg - kg™ 89.5 72.1 89.3
R /mg - kg 18.6 3.84 24.2
R /mg - kg 91.5 247 201
/g ke 1.19 1.11 1.01
Selg kg 0.51 0.50 0.83
/g kg™ 20.4 14.6 18.5
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Cu/mg- kg™ 24.1 27.2 33.7
Zn/mg-kg™ 70.8 84.9 80.2
Ph/mg-kg 33.6 29.2 30.1
Ni/mg-kg™ 26.9 31.0 60.6
Cr/mg-kg 65.9 86.1 130
Cd/mg-kg 0.247 0.145 0.153
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Different lowercase letters indicate the significant differences(P<0.05) in aboveground of crop among

the different treatments of the same crop and experimental soils. The same as figure 2
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Figure 1 The fresh weight of crop shoots from different soils after applied with pig manure and water—soluble

salts with the equivalent heavy metals
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Figure 2 The dry weights of crop shoots from different soils after applied with pig manure and water—soluble

salts with the equivalent heavy metals
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Different lowercase letters indicate the significant differences(P<0.05) in Cu or Zn contents of water spinach shoot among

[ mio

different treatments of the same experimental soils. The same as figure 4
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Figure 3 Cu and Zn contents in water spinach shoot from different soils after applied with pig manure and water—soluble
salts with the equivalent heavy metals
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Figure 4 Cu and Zn contents in pakchoi shoot from different soils after applied with pig manure and water—soluble
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salts with the equivalent heavy metals
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Figure 5 Phytoavailability coefficient of Cu and Zn from different
soils after applied with pig manure and water—soluble salts with the

equivalent heavy metals(water spinach )
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Figure 6 Phytoavailability coefficient of Cu and Zn from different
soils after applied with pig manure and water—soluble salts with the

equivalent heavy metals( pakchoi )
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