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Forms and Availability of Copper in Solution of Soil Containing Organic Materials
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Abstract: The effect of two organic materials, pig manure and peat, on total water soluble Cu (WS - Cu), easily labile Cu (EI - Cu)
and labile Cu (L - Cu) as well as Cu uptaken by rice was studied with pot experiments. At the tillering stage, the concentration of
WS - Cu in the treatments of fluvo — aquic soil without adding Cu was decreased by the treatments with pig manure and peat, re-
spectively. However, the concentration of WS — Cu from the treatment of red soil was not decreased apparently. The ratios of EI — Cu
to WS — Cu (B/A) and that of L — Cuto WS — Cu (C/A) were lowered by the two organic materials. For the treatment with addition
of Cu, the WS — Cu was decreased in the two organic materials. At the mature stage, the two organic materials increased the WS — Cu
under the conditions without adding Cu whereas decreased the WS — Cu under the conditions with adding Cu. pH and DOC were found
as the main factors in controlling the solubility and the forms of Cu in the soil with varying significance under different conditions. The
uptake of Cu by rice root showed significantly positive correlation with WS = Cu, EL — Cu and L - Cu.
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Table 1 The contents of some elements in organic materials tested

Cu Cd Zn Fe Mn C N

JER
/mg * kg™! /g kg™!

¥ 76.00 3.01 359.8 2.40  0.31 279.2 20.6
’m 15.02 4.51 211.6 3.05 307.9 251.2 3.52
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Table 2 The forms of native Cu in soil solutions at tillering stage

DOC Eh  EC pH A4 B
/mg + L™ /mV  /mS /g L1

C B/AC/A
Ak 3t

W4 XFHE 26.85 571.51.216 3.93 9.37 5.73 8.93 0.61 0.95
3¢ 101.9 542.51.514 4.74 3.61 1.11 2.54 0.31 0.70
P 28.90 533.11.398 4.07 1.80 1.00 1.61 0.56 0.89

2138 XPIE 11,10 586.6 1.288 3.43 0.69 0.48 0.68 0.70 0.99
3¢ 74.40 518.51.245 4.24 0.90 0.27 0.72 0.30 0.80
Y  44.85 567.71.106 3.61 0.60 0.31 0.49 0.52 0.82
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Table 3 The forms of added Cu in soil solutions at tillering stage

Qb DOC/mg * L™'  Eh/mV EC/mS pH A/pg L' B/pg- L' C/pg- L7 B/ A C/A
W+ XJ R 47.15 603. 3 1. 653 3.88 53.22 48.02 51.94 0.92 0.98
IR 124.0 586. 4 1. 660 4.69 20.37 14. 81 16.59 0.73 0.81
Te 52.45 619.1 1. 344 3.58 31.62 28.70 30.79 0.91 0.97
2135 X g 15. 65 531.7 1.120 4.05 434.2 320.0 433.7 0.74 1.00
biE 105. 4 413.2 1.435 5.37 10. 65 7.65 9.70 0.72 0.91
beYd 19.35 525.0 1. 586 4.03 99.53 37.56 99.07 0.38 1.00
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Table 4 The forms of native Cu in soil solutions at mature stage

Qb HE DOC/mg * L~ Eh/mV EC/mS pH A/pg+ L7" B/pg- L' C/pg- L7 B/ A C/A
W+ X B 21.35 414.7 0. 706 4.30 0.71 0.34 0.69 0.47 0.97
IR 38.50 394.9 1. 091 4.47 0.68 0.37 0.53 0.54 0.78
e ¢ 11.25 425.5 0.985 4.13 0.97 0.58 0. 66 0. 60 0. 68
EaR: payilst 16. 80 477.0 1.379 3.90 2.57 1.93 2.19 0.75 0.85
bR 30.25 374.8 1.234 4.15 3.20 1.05 1.97 0.33 0. 62
e 5 19. 05 395.0 1.292 4.27 3.78 1.82 3.25 0.48 0. 86
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Table 5 The forms of added Cu in soil solutions at mature stage
Qb3 DOC/mg - L~ Eh/mV EC/mS pH A/pg+ L™ B/pg- L' C/pg- L' B/ A C/A
W+ payiist 30. 30 412.1 1.959 5.13 131.2 122.9 129.9 0. 94 0.99
i 10.75 451.8 1.486 4.71 660. 5 610.6 652.6 0.93 0.99
IR 46.75 385.2 1.957 4.49 42.0 33.41 38.95 0. 80 0.93
AR Xt R 23.50 353.2 1.679 4.80 260. 7 24. 69 26.05 0.95 1.00
i 29.45 387.4 1.254 4.56 618.0 579.5 617.5 0.94 1.00
Je s 60. 80 338.3 1.032 4.75 170.0 158.3 69. 30 0.93 0.41
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Table 6 Cu contents of rice root at tillering stage (mg * kg™')

Ab B AU 04l kil

i Xt 8 69. 87 668. 3
biE 56.53 53.30

bEY/d 93.35 570.3

218 X IR 9.33 630. 5
bicES 11.36 150. 8

e 20. 21 528.0
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i (V) SN KRR S i (X)) | S i R A
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HE R R

Y=162.3+1.358X, P=0.0337 N=12

Y=167.3+1.815X, P=0.0384 N=12

Y=163.5+1.356X; P=0.0339 N=12
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