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Assessment of Agricultural Organic Matter Flow in a Rural Area
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The method to estimate agricultural organic malter flow on the regional scale was
established and applied to a rural area in Chongwon-gun, Chungbuk in 1996, The study
area 1s of about 67km’ and its population is about 7,000, The stocks and flows of organic

matter are represented in dry weight per unit area and dry weight per unit area per vear,
respectively. The amount of inflow in the study area exceeds the amount of outflow by
211kg/ha/yr. Significant net mflew of organic matter imdicates a possibility to cause

environmental pollution, The amount of animal waste 767kg/ha/yr account for 42 percent

of total amount of organic waste 1,834kg/ha/yr, and therefore the environmenl in study

area is greatly influenced by livestock. The decrease mn recycling rate of ammal waste

from 100% to 70% has greatly mcreased lhe amount of disposal waste nearly twice, Le.,

from 2687kg/hasvr to 497kg/ha’yr. The resuils of

this study demonstrate that appropnate

armimal population, ncrease in recycling of ammal waste and preservation of agncultural

land are necessary for environmental conservation of the study area.
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Fig. 1. Schematic of organic matier flow
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Table 1. Estimation of flows and stocks of organic matter
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Fig. 2. Map of study area
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Table 2. Population and land use of study area in

1946

Item Value

Arealkm®) 66.90
Papulation{person) 7,014
Agrnecultural pepulabion(person) 4,164
Beef caltle 2,885

Anmmal Dany caltle 507
population P 4747

{ammal) 12 :

Paultry 61,041

Paddy a.15

Land use area Upland 4.81
(km®) Orchard 0.18
Forest 50.05

Oller 2.61
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Table 3. Population density and stocking rate of
study area in 19%

Item Value

Population density (person/km®) 105

Agricultural population density{person/km?) 62
Beef cattle 43(34)

Stocking rate Dairy cattle 8(7
(ammal/km®} Pig 56(78)
Poultry 912(986)

Note' Values in parentheses indicate national enes
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Table 4. Estimation procedutre of main product and by-product of crops in 1996

. ]

ftem ;IL‘E:Z‘Z p?pe[?er Other Total

Cullivated area(km®) 018 0.95 2.34 1255

Yield(kg/10a*} 12,596 274 1,629 1,858
| Production(kg) 4,530,519 2,257,775 260,586 | 1,985,288 | 5,034,168

phri?gct Moislure content(%)” 95.2 155 67.8 63.5
Preductionikg, dry) 3,823,758 108,373 220,195 311,283 4,463,608

Yield (kg/ha, dry) 18 33 47 667

Eatio of b;;irfi&gt to main 0,534 0000 0.204
Recycling(kg/ha, dry) 9 ] 33 800
By-product Self-sufficient roughage 54
{kg/ha. dry)
Disposal{kg/ha, dry) 98
Yield(kg/ha, dry) 9 a 33 056
Note * Agricultural land area only
*< Calculated as [vield of mam product] ® [ratio of by-product to mawn product] — [self-sufficient

roughage]
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Fig. 3. Stocks(in dry ke/ha) and flows(in dry ke/ha/yr) of organic matter in study area. Bold compartments

represenl stocks and values in parentheses are for recycling rate of 70%
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Fig. 4, Inflow and outflow of organic matter in study area
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Fig. 5. Composition of total organic waste
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Table 5. Amount of disposal waste with different
recyeling rates

Recychng | Reeycling waste | Disposal wasle Total
rate (kg/ha/yr) (kg/ha/yr) | {kg/ha/vr)
1004 1.567(85%) 267(15%) 1,834
70% 1.337(73%) 497(27%) 1,834
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Table 6, Comparison of watershed characteristics hetween Gadeok and Ushikunuma

Item Gadeok Ushikunuma Ushiitrllit‘:; 0
(Korea) (1996} {Japan) (1985) Gadeok
Arealkm®) 66.90 158,65 24
P;p;ii';” 7,014 86.743 53
Agncultural populalion 4164 21918 27
{person)
Beef cattle 43,1 3.6 0.1
Livestock rate Dary cattle 22 0.3
{ammal/km®) Pig 56.0 72.1 13
FPoultry 912 796 08
Paddy 14% (915ha) 14%(2,253ha) 1*
Agricultural Upland 7% (491ha) 21%1(3.370ha) 3*
land{ %} Orchard 0% {18ha) % {180ha)
Sum 219%(1,424ha) 36% (5,803ha) 17*

* Indicates ratio of percentage.
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Fig. 6. Comparison of stocks(in dry ke/ha) and flow(in dry kg/ha/yr) of organic matter between Gadeok and
Ushikunuma. Beld compartments represent stocks and values in parentheses are for Ushikunuma
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Table 7. Comparison of amount of organic waste between Gadeok and Ushikunuma

(dry t/ha*/vr)

RIZHA| 71 2(31%)
A

Gadeak Ushikunuma
Human waste 0.0 0.8 0.8(9%) 04 2.3 2.7(31%)
Anmimal waste 2.5 1.1%* 3.6(42%) L5 0.7 2.2{26%)
By-product of crop 38 0.4 4.2049%) 3z 0.5 3.7(43%)
Total 6.3 23 8.6(100%) 51 35 86(100%)
*Agricuitural Jand area only,
**Represents values for recycling rate of 70%.
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