2010 32(4):0835 -0841 http: //xuebao. jxau. edu. cn

Acta Agriculturae Universitatis Jiangxiensis E — mail: ndxb7775@ sina. com

12 2 3 1*

(1. 330045; 2. 341000; 3.
341000)

“ - 7 2007 18

( . . . . )
(CoD) . (TN).  (TP)

. 12007 COD.TN.TP 31.31 x10*.7.06
x10*.2.11 x10* t/ 1.48 x10*.7.06 x 10*  10.53 x10* t/
9.39.2.11.0.65 mg/L. TP.TN
N N N ; > >
: X501 TA : 1000 —2286( 2010) 04 — 0835 —07

A Preliminary Study on Spatial Differences of Agricultural Non — Point
Source Pollution in Ganzhou City Jiangxi Province

HUANG Hongdan' > ZENG Bin> WANG Sheng’ ZHANG Lu'"

(1. College of Landscap Architecture and Art JAU Nanchang 330045 China; 2. Jiangxi Environment En—
gineering Vocational College Ganzhou 341000 China; 3. Bureau of Agriculture Ganzhou City Jiangxi Prov—
ince Ganzhou 341000 China)

Abstract: Based on the pressure — response index system the discharge amounts and their impacts of
COD total nitrogen ( TN) and total phosphorus ( TP) were accounted by the list analysis on the scale of 18
districts in Ganzhou City from the 8 sources of NPSP such as inorganic chemical fertilizers organic fertilizers
crops straw stockbreeding aquiculture domestic sewage domestic wastes and soil erosion in 2007 which
ware used to study on the spatial differences and source distribution of the agriculture non — point source pollu—
tion ( NPSP) . The absolute discharge amounts of COD TN and TP from NPSP were 313.1 70.6 21.1 thou—
sand ton per year. The absolute discharge amounts of NPSP in equivalent standard were 14.8 70.6 105.3
thousand ton per year. The discharge concentrations of COD TN and TP from NPSP were 9.39 2.11 and

0. 65 mg/L respectively. The water in the One — Hour Economic Circle was polluted more heavily than that in
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the inner circle and outside circle. The primary pollutants were TP and TN the primary pollution sources were

stockbreeding and chemical inorganic fertilizers. Based on the pollution pressure — response system the prima—

ry contaminated districts were Zhanggong Nankang Xinfeng Xunwu Xingguo Yudou Longnan Ningdou

Ruijin and Ganxian Counties.

Key words: agricultural non — point source pollution; pollutant source; pressure; response
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Fig.1 The zoning map of economic circle in Ganzhou City
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Tab.1 Overview of every studied area in 2007

Agricultural planting

Livestock situation

/hm? /hm?  /t Chemical /t /t / / /
Zone Aquacultural
Agricultural ~ Fruit growing fertilizer Pesticide Film Pork breeding Cattle breeding Sheep breeding .
situation
area area application application application scale scale scale
Ganzhou City 757 804 167 434 218 792 14 853 8177 2 298 683 2 298 683 836 717 241 382
Core circle
Zhanggong District 17 497 1959 4443 220 81 64 586 21 837 3837 10 900
Ganxian County 54 976 5843 12 531 758 725 150 720 56 260 790 10 522
Nankang City 65 465 6 621 19 653 703 122 201 000 52 900 0 22 668
Yudu County 73 843 10 241 18 309 1 842 1367 146 439 73 993 260 20 398
Xinguo County 78 942 14 719 13 701 1196 472 245 366 73 871 739 19 386
Ruijin City 59 628 8 727 9299 428 548 160 040 61 385 1564 17 820
Inner circle
Xingfeng County 68 931 19 643 16 815 953 1463 195 712 124 151 105 22 051
Shangyou County 25 055 4975 6 649 248 159 58 445 25 416 5 804 12 370
Dingnan County 16 732 3501 4427 75 99 211 326 18 663 1 807 6 768
Quannan County 21 839 3920 8 813 797 592 48 537 28 092 1253 8 335
Anyuan County 24 399 16 564 14 534 1975 152 92 138 39 579 5298 4400
Ningdu County 94 391 11 502 22917 1 954 1 009 123 000 92 500 1250 23 402
Outside circle
Dayu County 27 296 5270 7219 555 204 86 290 10 170 8 660 8 980
Huichang County 40 208 14 524 17 482 967 474 143 121 47 321 3185 14 380
Xunwu County 26 262 26 668 21 005 1131 179 94 451 36 238 11 749 7 640
Shicheng County 26 237 3728 9 226 305 266 66 614 13 323 0 11 652
Chongyi County 11 050 2 947 5011 584 21 40 108 33516 49 790 11 620
Longnan County 25 053 6 082 6 758 162 244 170 790 34 450 12 360 8 090
= X N X (1
= X x(1- ) X X
(2)
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= X X X
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- x 14 ( 4)
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31.31 x10* 7.06 x10* 2.11 x10* t/ (

1h

2) . 3

2.1.2 2007 19.07 x10* t/ (
3) COD.TN.TP 1.48 x10* 7.06 x10*  10.53 x10* t/ ; . .
. 4.06 x10* 12.36 x10* 2.48 x10* 0.01 x10* t/
2
Tab.2 The absolute discharge amount of NPSP in Ganzhou City
(e 7Y 1%
Absolute discharge amount Emission ratio
Zone
COD TN TP COD TN TP
Core circle 122 407.8 27 689.6 8429.7 39.08 32.52 28.4
Inner circle 101 840.2 23 676 7 040.8 39.23 33.54 27.23
Outside circle 88 904.9 19 223.6 5607.1 39.99 33.4 26.61
Total 313 152.9 70 589.2 21 077.6 100 100 100
3

Tab.3 The absolute discharge amount of NPSP in equivalent standard in Ganzhou City

/(te 7D

/(t‘ —l)

Emissions of pollutants in equivalent standard

/(t' —l)

Emissions of pollution source in equivalent standard

Zone Total emissions
cop " " Planting Breeding Living Soil erosion
Core circle 75 926.3 6 088.4 27 689.6 42 148.3 17 001. 1 47 304.9 11573.5 46.8
Inner circle 63 079. 1 4300. 1 23 676 35 103 11 268.9 43012.6 7194.4 36.1
Outside circle 51 663.8 4 405 19 223.6 28 035.2 12 297.2 33302.5 6 032 32.1
Total 190 669.2 14 793.5 70 589.2 105 286.5 40 567.2 123 620 24799.9 115
2.2
2007 2. 87 o
TP.TN 6.6.4.14 ; COD 1.09
0 COD o
; 1.7 18
COD.TN.TP 9.39 2.11 0.65 mg/L N.P2
( 4. .
2.3
80%
. (5.
“0% ” 2007 TP TN
55.862% 38.211%; 66.35% 20.04%
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Tab.4 The pollutants concentration and water pollution index

4

/(mg* L")
Pollutants concentration Water pollution index
Zone
cob ™ " cob ™ v Average index Composite index

Core circle 13.2 2.42 0.89 0.66 2.42 4.43 2.51 3.68
Zhanggong District ~ 21.78 4.14 1.32 1.09 4.14 6.6 3.94 5.91
Ganxian County 9.02 1.67 0.64 0.45 1.67 3.2 1.77 2.57
Nankang City 16.83 2.83 1.1 0.84 2.83 5.5 3.06 4.46
Yudu County 11.09 2 0.79 0.55 2 3.95 2.17 3.16
Xinguo County 10.55 2.04 0.78 0.53 2.04 3.9 2.16 3.12
Ruijin City 9.97 1.86 0.69 0.5 1.86 3.45 1.94 2.86
Inner circle 9.17 1.75 0.63 0.46 1.75 3.14 1.78 2.61
Xingfeng County  12.07 2.38 0.92 0.6 2.38 4.6 2.52 3.64
Shangyou County 7.9 1.46 0.52 0.4 1.46 2.6 1.49 2.19
Dingnan County 7.83 1.54 0.54 0.39 1.54 2.7 1.54 2.25
Quannan County 9.09 1.72 0.56 0.46 1.72 2.8 1.66 2.48
Anyuan County 8.2 1.51 0.53 0.41 1.51 2.65 1.52 2.23
Ningdu County 9.95 1.89 0.7 0.5 1.89 3.5 1.96 2.87
Outside circle 10.25 1.69 0.62 0.51 1.69 3.08 1.76 2.54
Dayu County 17.8 1.3 0.41 0.89 1.3 2.05 1.41 2.12
Huichang County 9.02 1.6 0.57 0.45 1.6 2.85 1.63 2.46
Xunwu County 9.68 2.43 0.99 0.48 2.43 4.95 2.62 3.55
Shicheng County 9.29 1.65 0.55 0.46 1.65 2.75 1.62 2.45

Chongyi County ~ 6.05  1.18 0.41 0.3 1.18 2.05 1.18 1.7
Longnan County 9.71 1.98 0.77 0.49 1.98 3.85 2.11 2.98
Total 9.39 2.11 0.65 0.47 2.11 3.15 2.01 2.87

5

Tab.5 Pollutant loading of NPSP in equivalent standard in Ganzhou City

Pollutants
Pollutant source TP TN coD /%
Total load ratio Cumulative load ratio
Breeding 41.01 20.99 4.35 66.35 66.35
Chemical fertilizer 6.11 13.93 0 20.04 86.39
Dormitory sewage 7.59 1.88 1.27 10.74 97.13
Dormitory wastes 0.53 0.06 0.09 0.68 97.81
Organic fertilizer 0.43 0.85 0.17 1.45 99.26
Crops straw 0.17 0.15 0.002 0.322 99.582
Aquiculture 0.02 0.35 0.002 0.372 99.954
Soil erosion 0.002 0.001 0.043 0.046 100
Total load ratio 55.862 38.211 66. 35 100
Cumulative load ratio 55.862 94.073 100
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Tab.6 The discharge coefficient of NPSP in equivalent standard bases on land area in Ganzhou City
/(t*hm-2) /(t*hm~2)
Discharge coefficient in equivalent Discharge coefficient in equivalent
. -2
/(e hm™?) standard for pollutants standard for pollutant source
Zone Discharge coefficient
CoD TN TP
Planting Breeding Living Soil erosion
Core circle 5.81 0.51 1.9 3.4 1.53 3.35 0.83 0.1
Zhanggong District 9.15 0.84 3.2 5.11 2.8 5.19 1.15 0.01
Ganxian County 4.11 0.35 1.3 2.46 0.89 2.62 0.51 0.09
Nankang City 6.89 0.65 2.19 4.05 2.3 3.26 1.28 0.05
Yudu County 5.02 0.43 1.55 3.04 1.14 2.89 0.91 0.08
Xinguo County 5.04 0.41 1.57 3.06 0.91 3.45 0.49 0.19
Ruijin City 4.52 0.39 1.44 2.69 1.11 2.69 0.65 0.07
Inside circle 4.13 0.36 1.35 2.42 0.96 2.67 0.44 0.06
Xingfeng County 5.88 0.47 1.84 3.57 1.01 4.18 0.61 0.08
Shangyou County 3.43 0.31 1.13 1.99 0.92 1.93 0.54 0.04
Dingnan County 3.6 0.31 1.19 2.1 0.65 2.52 0.39 0.04
Quannan County 3.83 0.35 1.32 2.16 1.15 2.35 0.29 0.04
Anyuan County 3.5 0.32 1.16 2.02 0.97 2.09 0.37 0.07
Ning County 4.56 0.39 1.46 2.71 1.07 2.96 0.42 0.11
Outside circle 3.97 0.37 1.27 2.33 1.04 2.53 0.34 0.06
Dayu County 3.26 0.69 1.01 1.56 1.12 2.01 0.09 0.04
Huichang County 3.81 0.35 1.26 2.2 1.21 2.09 0.43 0.08
Xunwu County 5.53 0.19 1.68 3.66 1.25 3.87 0.34 0.07
Shicheng County 3.68 0.36 1.27 2.05 1.36 1.74 0.53 0.05
Chongyi County 2.7 0.23 0.91 1.56 0.64 1.8 0.2 0.06
Longnan County 4.85 0.37 1.53 2.95 0.63 3.67 0.5 0.05
Total 4.64 0.41 1.51 2.72 1.18 2.85 0.54 0.07
4 4
(1) 2007 COD.TN.TP 31.31 x 10° 7.06 x 10* 2. 11
4 4 4 4
x10" t/ 1.48 x10" 7.06 x 10 10.53 x10" t/
(2) 2007 COD.TN.TP 9.39 2.11 0.65 mg/L
TN.TP COD o > >
(3) 2007 TP TN 55.862%  38.211%;

66.35%  20.04% .
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