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Agroenvironmental Characteristics and N-P Demand of Paddy Fields Irrigated with

the Water of Nagdong River

Ui-Gum Kang, JaeSaeng Lee, Ji-Yeon Ko, Chang-Young Park and Ki-Yeul Jung (Yeongnam Agricultural Research
Institute, National Institute of Crop Science, P. O. Box 6, Milyang 627-130, Korea)

ABSTRACT : Agroenvironmental characteristics in paddy fields irrigated with the water of Nagdong river were
analyzed along the river watershed for two years from 1999. The sites monitored from upper reaches of the river
were Andong, Sangju, Gumi, Goryeong, Changnyeong, Milyang and Pusan. In paddy soils, the contents of heavy
metals such as Cd, Cr, Cu, Pb, Ni, Zn and As were around natural values showing the highest values in Pusan
followed by Goryeong. In brown rice, the contents of heavy metals were lower than natural values. Soil chemical
propertles appeared higher values in the lower reaches including Goryeong than the upper ones. The highest para-
meters in Goryeong were pH (3.9~ 6.1), EC (0.8~09 dS/m), Av.P0Os (155 ~201 mg/kg), exchangeable Ca (6.7~74
cmol'/kg), Mg (1.92~2.50 cmol /kg), K (0.18~0.21 cmol’/kg) and those in Pusan were orgamc matter (23.0~29.1
g/kg) and T-N (1.6~1.8 mg/kg). In conclusion, the recommended rates of N fertilizer for rice cropping were 21.4%,
11.8% and 8.8% high for Andong, Sangju and Gumi, respectively and 14.9%, 4.6%, 4.5% and 11.5% low for
Goryeong, Changnyeong, Milyang and Pusan, respectively reflecting the chemical properties of soils and the quality
of irrigation water on the basis of 110 kgN/ha. In the case of phosphorous, the rates were 18.9% and 33.3% low
for Changnyeong and others, respectively on the basis of 45 kgPOs/ha. The populations of bacteria, fungi, actino-
mycetes, Bacillus, fluorescent Pseudomonas and Biomass C were high at the lower reaches including Goryeong, which
showed relatively much nutrient contents of organic matter, total N and phosphorous etc..

Key words: Nagdong river, watershed, paddy soil, agricultural environment, nitrogen, phosphorous.
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Table 1. Some characteristics of monitoring sites and pollu-
tive sources in watershed of Nagdong river

Monitoring paddy Pollutive sources
Sites [irrigation distance” [populationb)(city),
(No. of samples)] industrial complex]
Andong 615 2)~25 (3) Sangju, 326 (Andong,
(Pungsan) Sinheung  Yeongju)
Sangju 08 2~25 (3)  Yongji, 194 (Sangju,
{Nagdong) Ceugrag  Yecheon)
Gumi 03 1)~20 @ Gyuam, 3506 (Gumi
(Buksam) Sangju,  Euiseong, Gunwi),
Jisan Electronics, Textile
Goryeong 04 () Gyuam 2,586 (Daegy,
{Seongsan) Gyeongsan,
Waegwan,
Goryeong,
Habcheon),
Machine, Textile
Changnyeong 23 (5) Yuga 549 (Jinju,
{Docheon) Euiryeong, Haman,
Changnyeong),
Machine, Textile
Milyang 10 (9 Gyuam 10 (Hanam),
(Hanam) Hanam complex
Pusan 1.0 {5) Deunggu 1,434 (Milyang,
(Gangseo) Gimhae, partial

Pusan), Machine efc.

“Distance from Nagdong river : km.
P’Population in Nagdong-river watershed : thousand.
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Table 2. Water quahty of Nagdong river nearest the monit-
oring sites of paddy”

Sts”  Year DO BOD COD S5 TN T.P
(mg/L)

Andong 9 94 09 34 46 198 014
(Pungsan) 0 95 10 35 23 149 00R
Sangju 9 104 09 33 107 3108 0183
(Nagdong) ‘00 104 12 34 80 2451 0083
Gumi ‘9107 15 40 132 3732 0277
(Buksam) 0 104 20 45 102 3103 0110
Goryeong 9 103 31 62 166 5113 025
(Seongsan) ‘00 110 43 70 150 4481 0208
Changnyeong "9 110 28 62 160 428 0143
(Docheon) 0 97 29 69 207 4007 0147
Milyang 9 112 29 64 140 4271 0129
(Hanam) 0 98 26 68 162 4108 0131
Pusan 9 110 31 64 130 3950 0123
(Gangseo) 0 98 29 69 142 398 012%

YAnnual data from Minister of Environment.
Water sampling sites : Andong, Yeongnag bridge; Sangju,
Nagdan bridge; Gumi, Nagdong bridge; Goryeong, Goryeong
bridge; Changnyeong, Namji bridge, Milyang, Susan bridge;
Busan, Gupo bridge.

B F34 B4 3750 B a3 gl
FHET, FIHE 10 g2 100 mL AEekazd) 23 3,
Cd, Gr, Cu, Zne 01 N @2hgo)g, Pbi= 1 N 2Agde,
Asiz 1N Q418942 712} 50 mL 7}l 30T e 257
(1008)/HE 1A+ Asl] Nob oAz o743t e
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Table. 3. Contents of heavy metal in paddy soils irrigated with the water of Nagdong river”

{before ~ after farming)

Sites cd Cr Cu Pb Zn As
mg/kg
Andong (Pungsan) 0.08~0.14 048~0.54 34~48 6.3~85 88~13.7 14~21
Sangju (Nagdong) 0.08~0.10 052~0.55 34~34 105~10.8 54~76 14~13
Gumi (Buksarm) 0.06~0.07 0.58~0.65 29~30 79~119 61~63 11~12
Goryeong (Seongsan) 020~028 060~071 72~83 88~121 147~227 25~28
Changnyeong (Docheon) 0.18~0.20 0.63~0.70 6.0~6.2 11.2~131 55~84 28~25
Milyang (Hanam) 0.20~0.27 0.54~0.59 56~6.1 69~9.7 98~118 21~25
Pusan (Gangseo) 0.21~0.36 0.75~096 13.0~11.3 106~13.0 128~213 27~26
Worry value 15 40 50.0 100.0 - 6.0
Counterplan value 40 100 125 3000 - 150
IMean value of year 1999 and 2000.
o7} k. 5t o AAAHSZE Table 204 Q5F
Table 4. Contents of heavy metal in brown rice produced in 7t o 1

the watershed paddy of Nagdong river”

Sites CGd ¢ Cu Pb NI Zn As
mg/kg

Andong

0007 0528 2412 0028 0491 1681 0002
(Pungsan)
Sangju 0003 0642 2487 0067 0568 1655 0003
(Nagdong)
Gumi
Bkears 0009 0768 2000 0114 0897 159 0003
Goryeong 0007 0748 1971 0113 0561 1889 0003
(Seongsan)
Changnyeong 000 0542 2785 0044 0431 1671 0003
(Docheony}
Milyang

0004 0878 1681 0067 0914 1468 0003
(Hanam)
Pusan 0009 1433 2734 0153 0975 2190 0009
(Gangseo)
Natural contents 0050 - 3310 0440 - 205 -

“Mean value of year 1999 and 2000.
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Table 5. Chemical properties of paddy soils irrigated with the water of Nagdong river

(before~after farming)

Sites ver P EC oM TN Av.POs Ex. cations(cmol’/kg)

{5 {dS/m) (g/kg) (g/kg) (mg/kg) Ca Mg K
Arcong (Pangsan) ‘9 60~61  027~030 144~151  13~13  217-207  43~45 07~11  02~02
& (rungsan, 0 58~59  030~026 187~197  14~13  25~238  42~44  08~09  02~02
Cara (Negdorg) ‘9 58~60  046~040 160~164  08~09  71~86  46~41 08~12  03~04
g (Nagdong, 0 58~58  049~018 154~170  06~08 ~T9  42~46  02~07  03~02
. ‘9 60~58  031~028 135~143  08~08 60~80  46~37 08~15  01~01
Gumi (Buksam) W 57~58  04~022 168~172  07~08  8~9%  38~31 12~12  01~01
Gorgeong, (Seongsan) ‘9 62~61  100~090 219~04  12~13  AB~M1  72~67  12~25  06~02
ryeong (>eongsan 0 59~59  160~082 208~B6  11~10  138~15  70~74  20~19  02~02
‘9 5760  040~038 226~24  14~13 69~68  67~51 11~12  02~02
Changnyeong (Docheon) ) o) o6 071~03%  192-198  12-14 8-5  58~53 18~19  02~02
‘9 57~57  056~046 195~205 11~12  137~128  56~42  09~10  02~02
Milyang (Hanam) 0 58~56  111~030 186~189  11~11  142~138  54~55  10~12  02~02
‘9 53~54  074~070 282~291  17~16  130~126  50~74  08~18  03~03
Pusan (Gangseo) 0 52~54  103~05 21~B0  17~18  142~151  43~40 09~10  02~02
Optimum value 60~65 - 2530 ; 80~120  50~60 15~20  04~05

Table 6. Recommendation rates of Nitrogen and phosphorous fertilizers in paddy soils irrigated with the water of Nagdong river

Optimum

requirement by soil”

Nutrition supply by irrigation water at stages of rice”

Recommended rates”

Sites N PG
N P0s Trans- Till- Head- Trans- N POs
planting ering ing planting
kg/ha

Andong  (Pungsan) 123.0 300 13 20 72 1335 30.0
Sangju (Nagdong) 1230 30.0 tr tr tr 1230 300
Gumi (Buksam) 126.0 300 08 12 43 02 119.7 300
Goryeung {Seongsan) 1134 300 24 37 13.7 02 B.6 300
Changnyeong (Docheon) 1183 365 16 25 93 1049 365
Milyang (Hanam) 1188 300 17 26 95 105.0 30.0
Pusan (Gangseo) 10.0 30.0 14 22 80 974 30.0

Standard amount of fertilizer for rice cropping (ha) : N 110 kg, P,Os 45 kg
YiGenenal water quality for checking the nutrition supplies by irrigation water(L") : T-N 278 mg, T-P 0.068 mg. Water amount for

irrigation(ha™) : 1,200 Mg for transplanting, 1,850 Mg for tillering, 6,770 Mg for heading stage of rice plant.

90ptimum requirement by soil checking minus nutrition amount supplied by irrigation water.

3 AArA “N (kg/10a) = 1274 - 152+ %
0.028 - Si0, (mg/kg)", P05 (kg/10a) = (100 - &
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Table 6. Microbial populations in paddy soils irrigated with the water of Nagdong river

(before ~after farming in 2000)

Sites Bacteria Fungi Actinomy-cetes Bacillus sp. Pfsleli(()il:;icﬂoe;l;s Biomass C
Log cfu/gsoil ug/g.soil
Andong (Pungsan) 71~64 37~36 55~6.0 55~58 24~33 195~256
Sangju (Nagdong) 6.7~62 33~32 49~52 53~50 29~31 260~225
Gumi (Buksam) 6.8~6.8 32~37 55~5.6 51~52 22~24 157~278
Goryeung (Seongsan) 7.0~64 43~31 57~62 56~59 16~45 433~344
Changnyeong (Docheon) 71~65 43~40 49~58 51~52 29~31 272~263
Milyang (Hanam) 6.7~6.6 3.8~38 59~62 48~54 26~28 292~453
Pusan (Gangseo) 74~65 37~42 52~57 54~49 29~31 428~549
A 55U7e] 6770 Mgs 247t A 839t 1 Ay, Aa Biomass Ci= Table 501419] EokslslA)o] grjzloz 53}
() MRS B AR 10 kg/ha AECR F FE Q@ w8 AAedE 1 aRelA B Ageldn: 53,
AME B35 kg, AF FES 13 kg 71) B 97 ke & 18 S o)M= 284 Bacllus, 3334 Pseudomonas
AE Ba7t glont 11F QAR 164 kg B TS o NAEEst 2449 FolA Mg EJTh Lee 50

51 kg, 0o SPHE 5 kg HAF AME 126 kg2 Fof F
= P Ros EASd. mI MHPO) nEE
keg/ha 717202 B o, 39 mheMe 85 kg2 74t 36.
kg Alg-sla 7D E 15 kg 743 7)EAH)EE 30
kgih AFelE L 0w ABHA. A1 WAEE
e =EY] ale aeld wjsdew
Zof) ARA AuEsz vehd 4 9l
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5 2
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A @A) 953 kg/haoll M3 FAS PEgick
Fok Han 578 2.41919]

W A7t gl o) YY) =EY #9)
ZALgE A3, ha F Aae 297 kg 2918 05 kol
AQGIL B Kim 78 695 987 Brjge
COD7} 21~53 mg/Le|a NHyNo) 32~53 mg/LSl F37%
FFAG FIIEAHHIE 20~23 g/kg A 116~138 mg/
kgollM A AL§7FE 30% EolM WE Auie dst, 12
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