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Abstract

This study aimed to evaluate the efficiency of eco-friendly livestock manure compost in reducing nonpoint source pollution
in the Songya Stream watershed located in the upper Nakdong River Basin, Andong, South Korea. As part of a
community-based agricultural nonpoint pollution management project, monitoring was conducted in four agricultural plots—
two treated with eco-friendly compost and two treated with conventional compost. Water quality (biochemical oxygen
demand (BOD), total organic carbon (TOC), total nitrogen (TN), total phosphorus (TP), total suspended solids (TSS), and
pH) and soil parameters (pH, electrical conductivity, organic matter, available phosphate, cation exchange capacity, and
available silica) were analyzed after major rainfall events in 2024 period. The results showed that BOD, TOC, and TP
concentrations decreased by 10-25% in the eco-friendly compost plots, while TN and TSS showed little change. Soil fertility
improved with increasing organic matter and cation exchange capacity levels. These findings indicate that eco-friendly
compost enhances soil quality and contributes to the reduction of nutrient runoff, suggesting its potential as an effective best
management practice for agricultural nonpoint source pollution control in rural watersheds.

Key words : Eco-friendly compost, Agricultural nonpoint source (NPS), BMP, Songya Stream, Runoff water quality, Soil
fertility
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Fig. 1. Map of the study area showing compost application sites in the Songya Stream watershed.

Table 1. Characteristics of the compost application sites in the Songya Stream watershed

Sample name Compost type Location Principal crop Characteristics
G-E Eco-friendly compost Gwangpyeong-ti, Seohoo-myeon 134 Bean No vinyl covering
G-C Conventional compost Gwangpyeong-ri, Seohoo-myeon 132 Chili Vinyl covering
I-E Eco-friendly compost Isongcheon-ri, Bukhoo-myeon 552 Ginger No vinyl covering
I-C Conventional compost Isongcheon-ri, Bukhoo-myeon 571 Perilla seeds No vinyl covering
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Table 2. Temporal variations in water quality parameters (pH, BOD, TOC, T-N, T-P, TSS) by compost treatment type in
the Songya Stream watershed during 2024 monitoring

Item Sampling date G-E G-C I-E I-C
September 11th 6.80 6.10 6.7 6.10
2024 September 18th 6.60 6.30 6.6 6.20
November 26th 6.40 6.20 6.3 6.10
pH The average of 2024 6.6 6.2 6.5 6.1
The average of 2023 6.5 - 6.3 -
Increase percent from the previous year (%) 1.54 - 3.17 -
September 11th 48.17 47.97 34.39 54.77
2024 September 18th 14.23 20.65 22.95 27.77
BOD November 26th 9.43 15.22 22.71 25.71
(mg/1) The average of 2024 23.9 27.9 26.7 36.1
The average of 2023 28.0 - 29.7 -
Increase percent from the previous year (%) -14.6 - -10.1 -
September 11th 58.52 79.63 38.20 69.72
2024 September 18th 21.27 46.24 33.61 51.62
TOC November 26th 15.70 35.83 28.89 33.94
(mg/1) The average of 2024 31.8 53.9 33.6 51.8
The average of 2023 40.0 - 41.6 -
Increase percent from the previous year (%) -20.5 - -19.2 -
September 11th 19.22 28.14 7.22 11.62
2024 September 18th 10.52 19.13 4.60 5.30
T-N November 26th 9.20 13.79 4.90 6.69
(mg/1) The average of 2024 13.0 20.4 5.6 7.9
The average of 2023 14.8 - 5.5 -
Increase percent from the previous year (%) -12.2 - 1.82 -
September 11th 12.78 13.99 6.68 8.30
2024 September 18th 8.95 9.72 2.09 2.31
T-P November 26th 6.30 7.94 1.97 2.73
(mg/1) The average of 2024 9.3 10.6 3.6 4.4
The average of 2023 10.3 - 3.7 -
Increase percent from the previous year (%) -9.71 - -2.70 -
September 11th 537.3 736.0 387.6 696.0
2024 September 18th 176.4 192.1 210.0 279.7
TSS November 26th 2255 204.2 279.1 222.9
(mg/L) The average of 2024 313.1 377.4 292.2 399.5
The average of 2023 270.3 - 329.7 -
Increase percent from the previous year (%) 15.8 - -11.4 -

G-E: Gwangpyeong-ri Eco-friendly, G-C: Gwangpyeong-ri Conventional, I-E: Isongcheon-ri Eco-friendly, I-C: Isongcheon-ri Conventional



158 9% - 4

TSS(mg/L)
g

e

0 2024/09/11 2024/09/18 W 2024/11/26

%
[

80
jary 60
£
8 40
[
20
[
[02024/09/11 M2024/09/18 W2024/11/26
16
=
S~
o
é 8
a
[
'—

N

02024/09/11 E2024/08/18 W2024/11/26

60

40

20

0
G-E G-C

02024/09/11 2024/09/18 W2024/11/26

BOD(mg/L)

40

30

[

u} zozn/oefu zuzq.n'asha ] 2024/11,'25

11

[12024/09/11 [42024/09/18 W 2024/11/26

T-N(mg/L)

W

‘"

T

pH
(-] ~ ] (-]

Fig. 2. Temporal variations in major water quality parameters (TSS, BOD, TOC, T-N, T-P, and pH) by compost treatment
type (G-E, G-C, I-E, I-C) in the Songya Stream watershed during 2024.
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Table 3. Changes in soil chemical properties (pH, electrical conductivity, organic matter, available phosphate, cation
exchange capacity, and available silica) by compost treatment type in the Songya Stream watershed

Item Sampling date G-E G-C I-E I-C
November 26th, 2024 6.6 6.5 6.8 6.6
pH September 2th, 2023 7.2 - 7.1 -
Increase percent from the previous year (%) -8.33 - -4.22 -
November 26th, 2024 438 495 627 499
Conductivity (uS) September 2th, 2023 409 - 576 -
Increase percent from the previous year (%) 7.09 - 8.85 -
November 26th, 2024 2.73 1.89 0.40 0.36
Organic matter (%)  September 2th, 2023 2.36 - 0.39 -
Increase percent from the previous year (%) 15.68 - 2.56 -
November 26th, 2024 521 357 192.4 207
Available phosphate
September 2th, 2023 486 - 190 -
(mg/ke)
Increase from the previous year 7.20 - 1.26 -
November 26th, 2024 10.51 5.50 7.63 3.83
Cation Exchange _ _
Capacity (cmol/kg) September 2th, 2023 9.14 6.41
Increase percent from the previous year (%) 14.99 - 19.03 -
November 26th, 2024 63 59 97 46
Available silica September 2th, 2023 59 _ %0 _
(mg/ke)
Increase percent from the previous year (%) 6.78 - 7.78 -

G-E: Gwangpyeong-ri Eco-friendly, G-C: Gwangpyeong-ri Conventional, I-E: Isongcheon-ri Eco-friendly, I-C: Isongcheon-ri Conventional
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Exchange Capacity, and available silica) by compost treatment type in the Songya Stream watershed.
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