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Variation of Phosphorus Concentration and Redox Potential in a Paddy Field Plot During Growing Season

AGR - PAFT . F F
Kim, Young Hyeon - Kim, Jin Soo - Jang, Hoon

ABSTRACT

The purpose of this study is to investigate characteristics of total phosphorus (TP) and phosphate phosphorous (POs-P)
concentrations in ponded water and redox potential (Eh) in paddy soil during the growing season. The TP and PO4-P concentrations
showed twice peak values after basal dressing and tillering fertilization. The ratio of PO4-P to TP showed low values (0.07~0.18),
indicating that most of phosphorus is particlulate. The PO4P concentrations significantly decreased with dissolved oxygen (DO)
concentrations. The Eh showed high values (179~636 mV) under non-ponded aerobic condition, but low values (74~112 mV)
under ponded anaerobic condition The TP and PO4P concentrations in ponded water increased shortly after tillering fertilization
even if phosphorus was not applied. This may be due to the release of dissolved phosphorus from the bottom sediment and its
associated algal and water flea blooms under anaerobic condition. Therefore, proper water management should be needed shortly
after tillering fertilization.
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Fig. 1 Layout of the study paddy field

Table 1 Physical and chemical properties of the study paddy

Table 2 Fertilizer application rates and timing in the study

soil before irrigation season plot

Sand| Silt |Clay| OM 1 TN TP CEC EC Fertilization Date Nitrogen | Phosphorus Remark
@ | @ | @ | @ | (mg/kg) | (mg/kg) |(cmol+/kg)|(coml+/kg) ! (kg/10a) (kg/10a)
79.4(14.1| 65 (0.78 | 5.3 432 301 35.2 100 Basal dressing May 22 6.35 2.25

Tillering fertilization | Jun 11 272 - Traﬁpla;?“g :

5 T - ay

_/]\_%_X]OﬂH %ﬁﬂ?}%ﬁ], _/1\_%—?(]01]% 1:]_/_'\, 1.:0;%}% :‘TE@'?_]’ _(';)ro_:]] Panicle fertilization | July 25 1.95 - Harvest : Oct 9
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Fig. 3 Temporal variation of pH and depth of ponded water

Table 3 Mean concentrations of phosphorous in rainwater,
irrigation water, and ponded water

Type No. of samples TP (mg/L) PO;~P (mg/L)
Rainwater 8 0.02 (0.01~0.02" | 0.01 (<0.01~0.01)
Irrigation water 8 0.13(0.08~0.19) | 0.02(0.01~0.03)
Ponded water 19 0.34 (0.08~0.76) 0.04 (0.01~0.12)

#The value in parenthesis indicates range of concentrations

0.76, 0.12 mg/Le] 297t WAL 1F7hHE Bl oY
Tof zraste] BAu] Al7]Ql 6Y Sl 22 0.12, 0.02
mg/L9] W& 7k veRith Edu] Fojl= QAo AL
W2 B3I TP wes HH] 3 ARS3lo] oF 23
Bof 2] 137k (0.68 mg/L)S B, POP &= 1
Fo Zof 2] T37}F (0.08 mg/L)& 2t (Fig. 4). 1
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HIS5H|, 2gH] A9 TP st Aedte] FHshe] Al
Bt =0l A= 0.38~0.95 mg/L (Cho et al., 2006), & &
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et} (Kim et al., 2001).
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Fig. 4 Temporal variation of concentrations of TP and POs;~P
in ponded water
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Fig. 5 Relationship between Eh of paddy soil and pH of
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