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Regional and Environmental Status of Upper Basin of Daechung Reservoir to
Predict Nitrogen and Phosphorus Loads from Aerable Land and Forest Stand

Hye-Jin Kim, You-Jin Lim, Jin-A Song, Misuk Park, and Doug-Young Chung*

Dept. of Bio-Environmental Chemistry, College of Agriculture and Life Sciences,

Chungnam National University. Daejeon 305-764, Korea

Approximately 67% of the total land area of the Korea is covered by forest. Eutrophication, defined as the
enrichment of waters beyond natural levels, principally by the nutrient phosphorus (P), is a serious cause of
concern at the present time. The contribution of forestry to P loading in catchment waters has not been
intensively studied in Korea, but is potentially important because forests are often located in near-pristine
environments. Phosphorus is retained by most mineral soils and, as a consequence, losses are usually
negligible. However, it is much more mobile in organic soils where it can be relatively easily leached or lost
through surface runoff, as these soils have a low capacity to retain free phosphate. This report has been
prepared to study the influence of arable land used for paddy, upland, and forestry on water quality in the basin

of Daechung reservoir.
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Fig. 1. Configuration of slope gradient of forest along the
basin of Daechung reservoir.
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Table 1. Areas of upland, paddy, and forest stand adjacent to upper basin of Daechung reservoir.

Classification Area
Chungbuk Dacejeon Chungnam Total
P~
Upland 73.8(12.2%) 3.5(6.9%) 7.5(10.9%) 84.8(11.7%)
Land Paddy 55.2(9.1%) 2.8(5.6%) 6.3(9.2%) 64.3(8.9%)
Forest 476.4(78.7%) 44.2(87.5%) 54.7(79.9%) 575.3(79.4%)
Total 605.4(100%) 50.5(100%) 68.5(100%) 724.4(100%)

i Urban promotion area

D Rural community area

, DAgrlcultural area

D Bare grassland area

. Forest area
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Fig. 3. Vegetation distribution of the forest stand along the

basin of the Daechung reservoir.
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Table 2. Cropping systems and crops and vegetables along basin of the Daechung reservoir.
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Period UplandT PaddyiE Orchard
Autumn-Sep. Pepper, Pumpkin, Potato, Lettuce
May-Sep. Sweet potato, Green onion, Soybean, Corn, Sesame Rice geach
rape
Aug.- Nov. Radish, Chinese cabbage P
Pear
Oct.-Jun. Garlic, Onion

"Continuous cultivation of vegetable crop during summer (May to Nov) in upland.
*single cropping system in a paddy area.

Table 3. Standard fertilizer application rates for rice and other vegetable crops depending on period and types of field

Types of fertilizer application

Name of crop Basal Additional Total Remarks

N P.0s  K,O N P.O0s KO N P,0Os KO

kg 10a™

Rice 5.0 4.5 4.0 4 0 1.7 9 4.5 5.7 Mid-late maturity
Soybean 9.0 15.0 15.0 0.0 0.0 0.0 18.0 15.0 15.0 General
Corn 10.0 5.9 7.7 18.0 0.0 7.7 28.0 59 15.4
Radish 5.5 6.3 15.6 0.0 0.0 0.0 5.5 6.3 15.6 Field
Sweet potato 11.0 7.8 1.0 21.0 0.0 8.8 32.0 7.8 19.8
Chinese cabbage 10.0 59 7.9 15.0 0.0 4.0 25.0 59 11.9 Field
Pepper 6.0 5.0 4.8 4.0 0.0 32 10.0 5.0 8.0 General

Table 4. Comparison of fertilizer application rates between conventional and recommended for vegetables in upland and fruit trees

in orchard.
Level of Fertilizer Application rate .
. - Difference & (A-B)
Cultivars Conventional (B) Recommended (A)
N - P,Os - KO N - P,Os - KO N - P,Os - KO
kg 10a”

Rice 129 - 6.6 - 84 9.0 -57-69 39 -09 -27

Soybean 59 -54-52 30-30-34 29 -24-18

Corn 29.2 -11.0- 11.0 174 - 3.0 - 69 11.8 - 84 - 4.1

Potato 14.1 -11.0- 11.0 15.0 -15.8- 13.0 (0.9)-(4.8)-(2.0)

Chin. cabbage 30.2 -13.0 - 19.0 320 - 7.8 - 19.8 (1.8) -5.2 - (0.8)

Pepper 27.4 -12.0 - 18.0 19.0 -11.2 - 14.9 84 - 08 - 3.1

Garlic 16.8 - 9.2 - 14.0 20.0 - 59 - 12.8 (32 -33-12

Onion 31.8 -12.0 - 19.0 24.0 - 7.7 - 154 78 - 43 - 3.6

Pear 222 -12.0 - 19.0 20.0 -13.0 - 20.0 2.2 «(1.0) «(1.0)

peach 17.7 -11.0 - 16.0 13.0 - 7.0 - 10.0 4.7 - 4.0 - 6.0

Grape 11.3 - 76 - 12.0 13.0 - 7.0 - 10.0 (L.7) - 26 - 20
I ¥hdo] Sl Aog AetET) (G 4), THH Park et al,, g EY olEeiEd Het ddT foe =
(1999)0] 8711%= 1347 thd Al w5 ez A= 10, AN, T, 2P AT 2EARY 5 2ARRIE
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Table 5. Characteristics of soil samples from various locations of uplands, paddy, and forest stand adjacent to the Daechung reservoir.

Particle Distribution Soil
Site pH EC - OM Remarks
Sand Silt Clay Texture
15 dSm’ % %
] 1 6.51 1.03 7328 2192 4.80 Sandy Loam 1.19
Sllte Uplland 2 622 174 8328 1528 144  Loamy Sand 145
3 6.56 1.16  82.70  24.58 2.72 Sandy Loam 1.63
Site Upland 1 6.07 1.60 7328  22.00 4.72 Sandy Loam 427 Garlic
2 2 2 5.81 1.24  75.28 18.92 5.80 Sandy Loam 3.74
1 433 1.07  76.56  18.00 5.44 Loamy Sand 291
Paddy 2 435 0.73 7456  19.00 6.44 Sandy Loam 3.08
3 4.17 0.68 84.06 10.50 5.44 Loamy Sand 291
Site Drainage 5.91 0.98 86.58 7.66 6.76 Sand 5.09 Forest stand
3 Drainage 5.95 0.57 8791 5.66 6.43 Sand 3.44 Paddy
Upland Furrow 4.63 094 83.84 5.80 10.36 Loamy sand 4.58
3 Drainage 6.40 023  89.26 3.87 6.86 sand 3.71 Upland
Drainage 5.72 025 87.19 3.51 9.30 sand 4.55
Site 4 Upland 4.10 0.96  76.70  20.46 2.84 Loamy Sand 3.17
Upland 1 3.89 1.03  83.28 12.92 5.80 Loamy Sand 1.81 next to Forest stand
2 4.03 1.11 73.70  23.86 2.44 Loamy Sand 2.94
Paddy 1 4.19 0.84  79.28 16.00 4.72 Loamy Sand 3.02 )
adjacent Orchard
1 2 4.20 0.73  73.06 23.50 3.44 Sandy Loam 2.58
Site 1 4.13 073 7528 1892 5.80 Sandy Loam 3.68 )
5 Pagdy 2 398 178 7228 1992 780  Sandy Loam  4.89 al‘?acert“
3 3.85 .15 80.00 13.28 6.72 Loamy Sand 6.48 ores
1 5.00 3.00 79.78 13.50 6.72 Loamy Sand 6.32
Orchard 2 6.41 1.24 7528  16.92 7.80 Sandy Loam 5.90 Peach
3 5.88 1.15 8528  10.00 4.72 Loamy Sand 6.53
1 5.08 028 9548 1.77 2.75 Sand 2.46 Reservoir
Sand area .
Others 2 5.36 0.11 8941 4.37 6.22 Sand 0.48 coastline
Pine stand 5.25 0.19  75.26 542 1931 Sandy Loam 1.94 Forest
41308 ZAHGION] BRG] AOw HYo] QUT W SREASO] sop 9 A B olee 47 gREAL
o 79 = fARE T Mol AO® Ak T fle) R fEEol PRERE §UD /Redel S
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Table 6. Chemical properties of organic matter collected from various locations of the forest stands adjacent to the Daechung

reservoir.
Sample pH EC Organic C Organic Matter Remarks
1:5 dS m’ %
White oak 5.10 3.61 34.15 76.37 slope = 25%
Pine tree 5.25 0.19 5.34 11.94 slope < 25%
A 3.97 0.51 15.75 35.23

Larch 1-0 4.70 3.76 32.74 73.20 slope > 60%
2-0 4.56 3.30 33.42 74.72 slope = 45%
3-0 6.43 5.63 35.70 79.82 slope = 25%

Sediment 6.46 371 20.66 46.19 Drainage

Table 7. Amount of nitrate and phosphate in A and O horizon of various forest stands adjacent to the Daechung reservoir

Forest stand TN water-soluble (A) exchangeable (B) Total
Types horizon NO; PO NO5 PO NO; PO
(%) mg k'
(e} 1.45 13339 (90.6) 34326 (782) 13.80 (9.4) 9580 (21.8) 147.19 439.06
White oak Ditch
sediment 1.43 0.57 3.4) 91.99 (11.8) 16.37  (96.6) 685.84 (88.2) 16.94  777.83
Pine (¢} 0.25 891 (352) 51.04 (125 1637 (64.8) 358.18 (87.5) 2528 409.22
A 0.55 3341 (66.5) 756  (21.7) 16.86 (33.5) 2730 (783) 50.27 34.86
Larch O-1 1.00 330  (20.1) 20354 (354) 13.13  (79.9) 370.70 (64.6) 1643 57424
0-2 1.86 236 (13.5) 24550 (37.6) 15.16 (86.5) 407.05 (624) 1752  652.55
0-3 1.42 0.61 4.0) 179.72 (20.6) 1477 (96.0) 69235 (79.4) 1538 872.07

() indicates percent proportional to sum of water-soluble and exchangeable for each anion.
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Table 8. Distribution of water-soluble and exchangeable nitrate and phosphate in surface of paddy and upland soils adjacent to the

Daechung reservoir.

) ) Water-Extract (A) 0.1M Oxalic acid (B) Total
Site Period - . - . - .
NO; PO, NOs PO, NOs PO,
mg kg'1
May 173 (53.7) 0 (00) 149 (463) 1820  (100.0) 322 1820
Jun 492 (63.6) 0 (00) 282  (364) 1155  (100.0) 77.4 1155
Paddy Jul 518 (339) 156 (6.1) 1009  (66.1) 242 (93.9) 152.7 257.6
Sep 563 (37.6) 83  (42) 936 (624) 189 (95.8) 149.9 1973
Oct 496 (359) 104 (55 884  (64.1) 178 (94.5) 138 188.4
May 60 (37.1) 64 (L) 1119 (629 577 (98.9) 177.9 583.4
Jun 724 @34 73 (06) 944  (566) 1251  (99.4) 1668 12583
Uplland Jul 9.8  (86.9) 87  (82) 146 (13.0) 97 (91.8) 1114 105.7
Sep 1012 (90.7) 91  (123) 104 (93) 65  (87.7) 111.6 74.1
Oct 9%.5  (91.0) 93 (19.7) 95  (9.0) 3 (80.3) 106 473
May 135 (36.2) 58 (03 238  (638) 2091  (99.7) 373 20968
Jun 1004 (69.1) 676 (7.9 450  (30.9) 786 (92.1) 145.4 853.6
Uplzand Jul 297 (873) 386  (3.0) 34 (127) 1235 (97.0) 2631 12736
Sep 1954 (881) 278 (25 263 (119 1069  (97.5) 017 10968
Oct 1354 (872 225 (19 198 (12.8) 1147 (98.1) 1552 11695
May 1044 (434) 520  (14) 1359  (56.6) 3752  (98.6) 2403 3804
Jun 1010 (484) 676 (1) 1075  (51.6) 3114  (97.9) 2085 31816
Upl;“d Jul 669 (59.9) 580  (50) 448  (d0.1) 1094  (95.0) 11.7 1152
Sep 89.4 (734) 452  (318) 324  (266) 97 (68.2) 1218 1422
Oct 782 (706) 397 (50) 325  (294) 748 (95.0) 110.7 787.7
May 0 (00 119  (33) 362 (100.0) M8 (96.7) 362 359.9
Jun 66 (157) 1292  (1.8) 354  (843) 6880  (982) 2 70092
Orchard  Jul $B0 (605 22 (82 281  (39.5) 250 (91.8) 71.1 2722
Sep 9%6.0 (81.1) 142 (59) 224  (189) 26 (9%4.1) 118.4 240.2
Oct 590 (762) 134 (63) 184  (23.8) 199 (93.7) 77.4 2124
May 276 (462) 214 (160) 321 (53.8) 112 (84.0) 59.7 133.4
Jun 168 (49.0) 0 (0.0) 175 (51.0) 69  (100.0) 343 69
Forest Jul 358 (22.8) 0 (00 1214 (772) 59 (100.0) 1572 59
Sep 254 (24.4) 0 (00) 785  (75.6) 62 (100.0) 103.9 62
Oct 186  (24.7) 0 (0.0) 567 (75.3) 40 (100.0) 753 40

2 A2Ae) WlEe] w2 AR A W =
Bl Aatele 6d7 = 849 HlEol ey
o] % 2@ o] vlgo] TrIshe Alr AR, <l
B2 BAVSA] B 229 HlEo] w2 A 0R AN

o Yo ko= d=prloll sigshs 5
T8/ 8] Aatol2o] B EAsh: Ao AR
&It} (Table 8).

Al7]= 549 skt AlRFE o] 69 10 o] Hol TR
o AJH| = gl 523155 o] 4% 9 H|RE A
sto] Bk Aol what 7]&9) AR ¢F 80% <=
Z (9 7T kg HE) 0 R AT Ao R RAEQITE Fig, 49
Al K= v} o] =ojuh g F9 FRl SHE RAL Y]
b % B% 0.6 mg L o5t RAREGIen £ 3 )
T-PREFE Y EE ZAESIC, 1ei A T-Pote
2 59 ol HAR Fashe AT Bk =9 vz
S Qitol et 197 ke ARt w7
W) Fasieht S71ske F7H el 2ArE|gle,

T o] QURIR =] TP W 249 5 7 W
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Fig. 4. Changes of T-P in various sources adjacent to the
basin of Daechung reservoir

W T-P =f2 b} vl 29k, oj2fet AL AvE 2

4 =

5 anofopsio] Jake nlAlE Aol ole Fx uYe
Folom Agohs SANZYE fUuE Ao Ueid
shth eiu oy Eeh go] Fue] Ao TAH qa
AR 718 EHo] e A9 7S Ao whet fA7H
MRS 79 79-0) o5t A Ard kel EAISHE $7]
o Ei 844 ] Aol olo] TR $E THsAE
w9 o1t ofol Tt AT WS- mlgSIT - cAel A
L s fo0) SARET A 1Y S40 BE 2
9} Q19] 91 AP $15tel 57, A Quk, e
T hRE foo] 2AS AR SR TE} 2AL
& W 5 2k oloh HhEo] 4K Al 7]
B ¥4 23 g7l Aok 9 e Akt
oo e 2} A FAY u) ST FYss Aao}
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