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Estimation of Application Cost and Utilization of Turf Grass VFS for Reduction
of Uplands NPS Pollution
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Abstract

This study was aimed to estimate the total application cost and utilization of Turf grass VFS application through the field experiment. The experimental
plots were constructed in an upland field of Iksan city within the Saemangeum watershed. Turf grass was transplanted at the down-slope edge of the
pollution source area in each of the treated plots. Three rainfall events were monitored during the experiment period, and the rainfall-runoff relationships
and NPS pollution reduction effects of the VFS systems were assessed. As results, the reduction ratio of runoff volume ranged 14.1~64.0 %, while the
NPS pollution reduction ratio ranged 9.8 ~73.9 % for SS, 24.0~84.2 % for T-N, 31.6~80.9 % for T-P respectively. The total cost of VFS application was
estimated by considering purchase cost of Turf grass sods and construction and maintenance costs of VFS system as well as the loss caused by giving up
crop cultivation for the area needed to construct the VFS. The total cost of the VFS was estimated to be approximately %3,379,000/ha/year for the first
year of application, and this cost could be decreased to %1,899,000/ha/year from the second year as the construction cost of VFS could no longer need to
be counted afterwards. Apart from the NPS pollution reduction effects, the possible utilization of VFS was examined by detaching Turf grass within 40
% of VFS area for sale during spring time when the VFS systems fully covered. The benefit of selling the detached Turf grass sods was estimated as
%¥1,260,000/ha/year, and also found that the VFS area successfully recovered by the time of the summer period. This benefit could attract farmers to adopt

the VFS technique to manage agricultural NPS pollution.
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Table 1 Selected crop and VFS vegetation
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Fig. 1 Detaching Turf grass from the VFS constructed
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Table 2 Installation and maintenance of Turf grass VFS
Install season
enough water
during rootage

spring
Date 2013.8.23
Plot size (m") 110 (22 m><5m)
Slope & Soil type 8 %, Loam
Rainfall (mm) 78.4 (natural) 65.6 (natural)
A”;iﬁi‘i’t?g; ’(':’h'/lsct‘)"e AMC T AMC T AMC T
Plot no. Control TG1 TGI Control TG1 TGI Control TG1 TGI
Runoff (m®) 2.91 2.50 1.34 1.68 0.72 0.94 1.79 0.65 1.23
Runoff (mm) 26.47 22,75 12.20 15,24 6.56 8.55 16.30 5.86 11.22
Runoff rate 0.26 0.22 0.12 0.19 0.08 0.1 0.25 0.09 0.17
Runoff reduction (%) - 14.05 53.89 - 56.97 43,91 - 64.02 31.16

Vegetation type
(early April)

Turf grass
(Perennial)
Table 3 Rainfall-runoff relationships of lksan experimental field

2013,7.4~2013,7.5

103.6 (natural)
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Table 4 EMC of Iksan experimental field

Item Event Plot SS (mg/L) T-N (mg/L) T—P (mg/L)
2013, 7.4~75 cl 37.71 44 54 0.34
2013, 8.23 cl 47,50 4.2 0.58
f:f;’;' 2014, 8.17~8.18 cl 146,29 9.37 0.67
Ave, 7717 19,37 0.53
STDEV 60.06 21,95 0.17
TG1 27.90 41,01 0.56
2013, 7.4~75
TGI 22.86 26.52 0.12
TG1 14012 1.83 0.80
2013, 8.23
VFS TGO 19.86 1.03 0.24
(n=43) TGI 260.52 4,66 0.90
2014, 8.17~8.18
TGI 349.50 214 0.66
Ave, 136.79 12.87 0.55
STDEV 14077 16.87 0.31
Table 5 Pollutant loads and reduction rate of lksan experimental field
v Plots Pollutant load (kg/ha) Reduction rate (%)
ear
Item Control TGI TGII TGI TGl
SS 1.89 1.7 0.49 9.8 73.9
2013
(n=2) T-N 1.37 1.04 0.37 24,0 73.3
T-P 0.020 0.020 0.004 - 80.9
SS 2,62 1.68 4 31 35.9 -
2014
(n=1) T-N 0.17 0.03 0.03 82.1 842
T-P 0.012 0.006 0.008 51.6 31.6
UERTE 201419 79 42~59 ZH9ARAk] A S SSE Tl R 2jo]S 1l AfollA S d4do s AREL
3771 mg/L, AT 22.86-27.90 mg/ll, TNL cf27 5o Ales] da) clBo] oA e 9 458
44.54 mg/L, A2t 26.52~41.01 mg/L, T-P+= o2 0.34 I MEZE A7) Zpolof| k2 §-=400] 2 P= T x}o]|= EMC

mg/L, 2] 0.12~0.56 mg/L 2 AFYE|Ic} 201314 8 23
A 7FAAFE- SS O] -t 241 47.50 mg/L, A 2]7-19.86~
140.12 mg/L, T-N& T &% 421 mg/L, A2 1.03~1.83
mg/L, T-P+= t) 2+ 0.58 mg/L, A &]7- 0.24~0.80 mg/L 2]
HIE eI 20149 89 17~18Y 7 9-AMS2SS9] 7
£ )& 146.29 mg/L, X7 260.52~349.50 mg/L, T-N
S %1937 mg/L, A &|GL2.14~4.46 mg/L, T-P= | 2+
0.67 mg/L, #2]7-0.66~0.90 mg/L 2] Y= LEttt
SS9} 7-¢-T-N T-PE U} SF2HA b 32| Ve 73-9-AF
AR SS WA g FHo| vl F-& & 4= AU ESF
2013 8923 73S AT 2014 8K 17~18L 7S ARAT
of| A SS&] - th 2T A 2|7t = A Y= 7397t
A=t o] 2Rt o= AT QIRfel= Ttk A AR
T FAEC] A 2o = F ] Aieu] Aol AlH

AV o] At JaFE )X A0 Lredek

Table 4] LFEkHh 74944 EMC AP AT} o] 851
) L G EE S B B
- o] 2ATHO] 2 AIAPE AFH-S AFASHe] Table §
of Lhehgick. © IRt ) kel Bt vl
o ATaEL SS 9.8~73.9 %, T-N 24.0~84.2 %, T-P
31.6~80.9 %2 LteRdeh, 2582 athe] g @Azt
AT} kA ek on], 420) SRt A, 2400 7
29} 788, =] B4 5 ofe] 711 Q1] ofs) Ay
AT} SIS Aol 2 HolH 47| Kol 1 AA S
WP Tl QAPE 2AYY Az sl v A B
sfershan, Agtazte] A 9le) o] Bad Ao A
a2Ech
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o] olol7] ujiel] ejAAFEe] 2T 2AE 9

Ak Rrju 0] FIu] §-2 B ZAdu]- 8- A5

. = kAo = A 72 1 mx1 mof 10%0]
A QE, e g ulg-2 140¢lo]mg, 2hr)
el 20 24 W4 1 m'Y 1400902 Akt
Table 62 @JAFAIR oA Zhe) AT Z4d4] 203 2]
9] B8-S LRI of7]of] 27120 2 Ft]o]4 S §15t
QAMo} fA TS 915 of 2n] Go] Angick He) 24
tf 248 IR AT M E o] 42 1 ha7|E o2 EA 1913 o]
g 2710] Fash, o= "g/d 12 Q14| 1007 ¢/day 2}t o
3 191 91308 607 2/day*2 Q1 25te] 52200 /ha F =
o] W02 Ak T A FAHE 93 ]
o2 139 50HYha 71202 9 53] Y= o 25 A
Al 7492504 Y/halyear 2] v]-g-0] A~ Q F},

o
Q£
o

2

Lt RACH ZH237| 250118 A
YA EREARZ(2012) 014 AT 2 5EzE
o] 3 Ht4EF AR 1 m'F0.168 kg o, HAE

FER2012)01 4] AFEH= 2 37k F0] Bt 47}
BT 1 kg 10,778 Y09tk o] & V|0 R WA HAT F
Sl71E APt LA | m* - Ao ofgk W4l
21,8100 2 AP | ek wheha] o AbAI e 1 mg
TO| F5 T 1 ke Bt 501718 A3, iz
T-(110m) 9} B9 F4Eake 1848 kg 0|1, 0|5 hffet 3

N

Table 6 Cost analysis of Turf grass transplantation

199,172 Srojo] HAYak= 310 2 AP |9, ZAlT)
2| 79] 7ol 2ATHE Aolat A2 (100 m)2) 542
3o] 16.80 kg APEIGLOm, o]o] that B ol
18107090 2 ALY gick. ZATh 7.2 T2 A 4= ¢
OBz oz} u| sl 2 v) B 5o 168 kg stol,
A7) 2 Q15 3]l o] 18,1079 WASLET. Table 7
& S USAIER (2012)9F ARG B AR 2012)94 A
T 3 43 Ul Wl ol Erh APSE oA Y
dzTet Heiel et 3 ek Ao 24 Hgow
: 7] 9 ofof chgh 3 8- 217} Lehiich

Ao A AL 7] 2 Q1% E6f] 52 AL

2] 710] 79 16,458 4 /ha7} Fck. wheha] A8 2]
3| A Sh= A2 7] $ofj]-8-2 e} 2AY T A 2] te]
2 ghi] 520 0] X}oHQ] 1,649 A/hav} Elck. ZAT] ZAJof| 4
QE= B8-S RhE A | ha o] 24T 5+ 900 m’ 9] 40
%21 360 m” o] Sl H AL 1l 4= Q1= ] Wi £.9,000
e Flslolof ShLe, WA | hao] o8] W ] 7
QH]-8-2 1,260 900] k. of7]of Zhrjo|2jof AgE= 9l
4] 220493} o] 2 5] fA B H] 250 YL Zeshd
24T 24 9 Bju)8-2 1,730 Y/ha/yearo] Hr}. whet
A 2T 2 4317] $l8) 20 EE FHES 2 24
H]g- 2 G| u]g- 1,730 H Y/halyear 7t AT WA
O] A= 7)| & QI5F £3H|-8- 1,649 Y/halyearS B 313,379
A halyearo] 2 Q5= A 08 FAE|QIc),

Plot size VFS Area

Size & cost of 1 sod Turf grass

Total no. of used sod & cost

22 mXx5 m=110 m’ 2 mX5 m=10 m’

0.2 mX0.2m=0.04 m?, 140 100 sods>#140=t*14,000

Table 7 Annual yield and revenue of soybean

Plot t Si .
0 1320 (o) Control (110 m?)

Treated (110 m?)

Classify Crop land (100 m?) TG VFS (10 m?)
Yield (kg) 18,48 16.80 1,68
Revenue (won) 199,177 181,070 18,107

Based on 2012 National statistics of food, Agriculture, Forestry and Fisheries (0,168 kg/m?)
& aTKAMIS site: http://www.kamis,co,kr/customer/main/main,do (#10,778/kg)
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Table 8 Application cost of Turf grass VFS system for the experiment case

Classify Control VFS Application
Plot area (m’) (22 mX5 m) 110 110
VFS area (M) (2 mX5 m) 0 10
Benefit Soybean vyield (kg) 18.48 16.80
Soybean vyield (kg/ha) 1,680 1,527
Revenue (W1,000/ha) 18,107 (A) 16,458 (B)
) Turf grass purchase (¥1,000/ha) 1,260
Installation
Cost Labor (¥1,000/ha) 220
Maintenance (¥1,000/ha) 250
Total cost for VFS (#H1,000/ha) 1,730 (C)
Application cost (B-A—C) (¥1,000/ha) A3,379

April (cover ratio: 60 %)

June (cover ratio: 75 %)

Oct, (cover ratio: 95 %)

Fig. 2 Regrowing process of the detached Turf grass VFS area

Table 9 Possible benefit from sale of the detached Turf grass VFS area

VFS Area

Detached VFS area (total no. of sods)

Cost of total no. of sods

2 mx5m=10 m?

10 m? X40 %=4 m* (=100 sods)

100 sods>¥#140=t*14,000

olefat vl 8-e 2AIT A& 1ot AR o, 2170
e 2t el ) 21l o ol el
ah Hoe 24 Heo] £aEs 2618S 189949
Jhalyear 0.2 7ha517] Erk. 241 A-8H8 A4 Anps
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LI 517) S5 AAE STl 48 5o} nx
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& ol A= A2 A8 Al Bl A A7) 9
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ofhl7] sl 213 LS AAISH ok A7k

-l%m
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ol FE0] ] g 7hs/dS 2ARSHATE

71 A3 7 mloj i R3] 24 AEEtE 7] AR
Shod ZAYTH ] X wli-g0] 5Yofl =65 %, 6 Boll=75 %%
T2 Z7leom, 10€0i= 95 % 0= ZgY = o] Aj&zto]
A 0 2 Y-S ERIE 4= ATt Fig. 2= A thof| 4]
ZH)E wlojdl 2|3 Ho| AA 0 & BB 9= @%@ﬁ
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