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Behavior of Nutrients in Runoff Water from a Small Rural Watershed

ABSTRACT

The purpose of this study was to investigate characteristics of behavior of nutrients such as TN (Total nitrogen), TDN (Total
dissolved nitrogen), TP (Total phosphorus) TDP (Total dissolved phosphorous) in runoff water from a nonpoint source dominated
watershed (6.67 k). Regular and intensive flow measurement and water sampling were taken during two years (February 2002 to
January 2004) in the Ingyeong River, a tributary of the Han River. The mean concentrations of nutrients during rainy days were
significantly (p < 0.05) higher than those during dry days. The mean TDN/TN ratio in rainy days (95%) is almost identical to that
in dry days (96%), but mean TDP/TP ratio in rainy days (24%) significantly decreased compared with that in dry days (66%),
suggesting that dominant form of TP is shifted from dissolved form to particulate form. Accordingly, the measures (.eg. filter strips,
cover crops) to reduce soil erosion for fallow upland in the rainy season should be taken to control particulate phosphorous.
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Table 1 Land use of the study area

Forest | Paddy | Upland |Residential| Others | Total
Area (km®) | 549 | 043 | 061 0.05 009 | 667

Percentage (%)| 82.3 6.4 9.1 0.8 1.4 100.0

Table 2 Livestock farming in the study area

Vear Cattle Pig | Chicken | Goat | Deer Dog Rabbit
(Head) | (Head) | (Head) |(Head)| (Head) | (Head) | (Head)
Outlet 1 2 km 2002 27 0 |30002 | 132 | 23 111 31
Fig. 1 Location and overview of study area 2003 13 11 - 76 9 352 -
Table 3 Fertilizer application rates and timing in paddy fields
Year Fertilization Date Nitrogen (kg/ha) Phosphorus (kg/ha) Remark
Basal dressing Mid-May 73.4 25.1 Transplanting: Late May
2002 Topdressing at tillering stage Early June 33.8
Topdressing at panicle formation stage Early July 2.3 0.8
Total 109.5 25.9
Basal dressing Mid-May 112.0 35.7 Transplanting: Late May
2003 Topdressing at tillering stage Early June 59.3
Topdressing at panicle formation stage Early July 8.5 1.0
Total 179.8 36.7
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Table 4. Summary of mean discharge and flow—weighted mean concentrations of nutrients in runoff water in several studies

. Mean specific discharge Mean concentration (mg/L)

Day Source No. of observation 3 9
(m’/s « km") TN TDN TP TDP
b This study 111 0.0109 1.9 1.8 0.04 0.02

I

v Kunimatsu and Sudo [1993] 38 0.0100 0.3 0.2 <0.01 <0.01
This study 78 0.2286 3.1 2.9° 0.34" 0.08"
Rainy Kunimatsu and Sudo [1993] 156 0.0316 0.5 0.5 0.01 <0.01
Okazawa et al. [2003] N/A® N/A 10.1 8.4 0.37 0.18°

“Significant at p < 0.05
%includes baseflow

®Not available
‘indicates PO,-P
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SE4 7t A% Ao = YERT (Table 5).
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(66%)= D] AHA b (9 W4, 23.8 ha)ellA] 37t =
4%l Bt TDN/TNH] (88%)<F TDP/TPH] (79%)(Kunimatsu
and Sudo, 1993)¢} vl sk TDN/TNH]E= =LA, TDP/TPH]
= 42 A debgedl, 2AR e W TDP/TP Hl= &

Table 5. Ratios of TDN/TN and TDP/TP in runoff water in
several studies

Day Source Land use | TDN/TN(%) | TDP/TP(%)
b This study Mixed 96 66
Y Kunimatsu and Sudo [1993] Forest 88 79
This study Mixed 95 24
Ra Oh [2004] Paddy field 92 41
ainy
Gburek and Sharpley, [1998] | Upland N/A? 31-33
Okazawa et al. [2003] Mixed 83 49"
*Not available
®indicates PO,-P/TP
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