ISSN 0367-6315
Korean J. Soil Sci. Fert. Vol. 45, No. 2, 177-184 (2012)

= = A= (o] =
Az SHEX| o] AS=2Al3 AR
ST EA RN PEPN
AEEsA71edY

Management of Recycled Nutrient Resources using Livestock Waste in
Large-Scale Environment-Friendly Agricultural Complex

Young-Hun Moon*, Byung-Koo AhnT, and Seong-Soo Cheong

Jeollabuk-do Agricultural Research and Extension Services, lksan 570-704, Korea

This experiment was carried out to investigate soil properties and the requirement of livestock manure
compost in a large-scale environment-friendly agricultural complex (EFAC), Gosan, Wanju-gun, Jeonbuk.
Total cultivation area of major crops was 2,353 ha. This complex area included different types of
environment-friendly cropping sections (402.9ha) and livestock farming including 21,077 Korean beef cattle,
1,099 dairy cow, and 32,993 hog. Amount of livestock waste camried in to Resource Center for Crop and
Livestock Farming (RCCLF) was 32 Mg per day and the production of manure compost was 9,600 Mg per
year. The manure contained 1.4% total nitrogen (T-N), 2.7% phosphorus as P,Os, 2.1% potassium as KO,
0.9% magnesium as MgO, 2.5% calcium as CaO. Amount of compost used in the EFAC was 6,588 Mg per
year. Soil pH values in the EFAC were varied as follows: 78.1% of paddy field soil, 58.2% of upland soil,
60.3% of orchard field soil, and 62.1% of greenhouse soil were in proper range. For the content of soil organic
matter, 41.7% of paddy field soil, 46.5% of upland soil, 40.5% of orchard field soil, and 81.4% of greenhouse
soil were higher than proper range. The content of available phosphorus was mostly higher than proper value
on the different fields except upland soil. The contents of exchangeable K, Ca2+, and Mg2+ were also exceeded
in the orchard field and greenhouse soils. In addition, microbial population, especially aerobic bacteria, in the

EFAC was higher than that in regular farming land

Key words: Environment-friendly agricultural complex, Livestock waste, Manure and compost, Soil chemical

and biological properties
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Table 1. Different types of farming area (ha) in the large-scale environment-friendly agricultural complex located in
Gosan, Wanju, Jeonbuk.

Crop Overall cropping area Organic farming area  Non-pesticide farming area Low-pesticide farming area
Grains 1,740 493 64.2 0.5
Oil crops 4 2.1 - -
Beans 6 0.5 34 -
Fruit-vegetables 140 53 5.7 55.7
Root-vegetables 180 2.1 1.7 -
Leaf-vegetables 70 1.0 2.1 14.3
Wild vegetables 2 0.1 1.1 0.2
Fruit tree 191 48.9 91.7 40.9
Medicinal crop 20 1.1 10.7 0.3
Total 2,353 110.4 180.6 111.9

Table 2. Different types of livestock waste camied in to Gosan resource center for crop and livestock farming (RCCLF)
and amount of manure compost production.

Type of livestock . Amount of Receding Daily yield amount Annual yield amount
Number of livestock L.
waste carrying-in waste rate of manure compost of manure compost
Mg/day % Mg/day Mg/year
Cattle waste 6,000 60
Hog waste 6,000 12 66 32 9,600
Poultry waste 200,000 12
Total 212,000 84 66 32 9,600

Table 3. Compost required for the cultivation of environment-friendly crops.

Classification Cropping area Recommended amount Required amount Total amount

Mg ha!f Mg ha Mg
Grains 114.0 2.6 15 1,710
Oil crops 2.1 2.2 10 21
Beans 39 2.2 10 39
Fruit-vegetables 66.7 4.4 10 667
Root-vegetables 3.8 4.4 10 38
Leaf-vegetables 17.4 33 20 348
Wild vegetables 14 33 10 14
Fruit tree 181.5 35 20 3,630
Medicinal crop 12.1 4.4 10 121
Total 402.9 6,588
"Fertilizer recommendation for crops (RDA, 2006).
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Fig. 1. Different types of certified environment-friendly farm-
houses in the large-scale environment-friendly agricultural
complex.
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Table 4. Distribution of deficiency, optimal, and deficiency rates (%) for chemical components in paddy soils.

Component Classification Deficiency rate Optimal rate Excess rate Optimal range
pH EFAC' 4.6 78.1 17.2
5.5~6.5
(1:5) RFL 26.4 66.2 7.4
OM EFAC 36.4 219 417
r 25~30
(g kg) RFL 11.9 53.8 343
EFAC 17.9 17.2 64.9
Aval. P05 80~120
(mg kg™) RFL 16.1 51.6 323
Exch. K EFAC 35.8 7.3 57.0
1 0.25~0.30
(cmol. kg™) RFL 24.0 473 28.7
Exch. Ca EFAC 82.1 12.6 53
1 5.0~6.0
(cmol. kg™) RFL 82.7 14.9 2.4
Exch. Mg EFAC 63.6 21.9 14.6 L5920
(cmol. kg™ RFL 83.5 102 6.3 o
Aval. SiO, EFAC 86.4 8.7 49
- 157~180
(mg kg') RFL 89.7 6.5 3.8

'EFAC, Environment-friendly agricultural complex; RFL, Regular farming land.
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Table 5. Distribution of deficiency, optimal, and deficiency rates (%) for chemical components in upland soils.

Component Classification Deficiency rate Optimal rate Excess rate Optimal range
pH EFAC' 28.8 58.2 13.0
6.0~6.5
(1:5) RFL 44.2 48.7 7.1
EC EFAC - 100 -
1 2>
(dS m™) RFL - 100 -
oM EFAC 19.2 343 46.5
1 25~35
(g kg) RFL 38.7 37.1 242
Aval. PyOs EFAC 31.9 59.4 8.7
1 300~400
(mg kg") RFL 413 52.8 5.9
Exch. K EFAC 44.6 36.6 18.8
1 0.7~0.8
(cmole kg') RFL 50.4 39.4 102
Exch. C EFAC 4.4 51.3 6.3
A 6.0~7.0
(cmol. kg) RFL 48.0 49.5 2.5
Exch. Mg EFAC 26.7 55.9 17.4 o
(cmol. kg™) RFL 32.0 51.8 16.2 o

'EFAC, Environment-friendly agricultural complex; RFL, Regular farming land.

Table 6. Distribution of deficiency, optimal, and deficiency rates (%) for chemical components in orchard soils.

Component Classification Deficiency rate Optimal rate Excess rate Optimal range
pH EFAC’ 143 60.3 254 60265
(1:5) RFL 33.6 543 12.1 o
EC EFAC 100
1 2>
(dS m") RFL 100
oM EFAC 159 43.6 40.5
N 25~35
(g kg") RFL 29.7 43.0 273
Aval. P EFAC 5.6 2.7 91.7
val. F205 200~300
(mg kg") RFL 13.5 11.2 753
Exch. K EFAC 6.4 33.3 60.3
1 0.3~0.6
(cmol,. kg) RFL 8.3 39.3 52.4
Exch. Ca EFAC 26.1 20.4 53.4 50.60
(cmol. kg™ RFL 31.8 16.6 51.6 o
Exch. Mg EFAC 234 113 65.3 590
(cmol. kg RFL 313 9.8 58.9 o

7LEFAC, Environment-friendly agricultural complex; RFL, Regular farming land.
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Table 7. Distribution of deficiency, optimal, and deficiency rates (%) for chemical components in greenhouse soils.

6.0

Component Classification Deficiency rate Optimal rate Excess rate Optimal range
pH EFAC' 244 62.1 13.5
6.0~6.5
(1:5) RFL 413 50.8 7.9
EC EFAC 75.0 25.0 5
>
(ds m™) RFL 100
oM EFAC 6.7 11.9 81.4
a1 20~30
(g kg) RFL 9.4 28.6 62.0
Aval. P,Os EFAC 6.7 26.8 66.5
a1 350~450
(mg kg') RFL 15.5 21.6 62.9
Exch. K EFAC 12.5 25.0 62.5 0.7-0.8
(cmol. kg ) RFL 25.6 223 52.1 o
Exch. Ca EFAC 255 213 53.2
- 5.0~6.0
(emole kg ) RFL 36.5 11.6 51.9
Exch. Mg EFAC 18.0 11.8 70.2 1590
(cmol. kg ) RFL 214 13.3 653 o
'EFAC, Environment-friendly agricultural complex; RFL, Regular farming land.
7.0 80.0 1,300.0
6.8
6.6 50.0 M '7;1‘100‘0
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Fig. 2. Changes in soil pH, organic matter content, and available P,Os content in

friendly agricultural complex; RFL, Regular farming land.
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Fig. 3. Changes in exchangeable K', Ca’ and Mg’ contents in greenhouse soil. EFAC, Environment-friendly agricultural
complex; RFL, Regular farming land.
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Table 8. Comparison of heavy metal contents in soils between the environment-friendly agricultural complex and regular

farming land.
Classification’ Cd Cr Cu Ni Pb Zn As
mg kg’

Paddy 0.403a 0.335bc 3.4d 10.5a 23.0a 34.0b 4.65a
Upland 0.072¢ 0.621b 3.1d 11.8a 5.4b 49.6b 2.54b
EFAC Orchard 0.478a 0.351bc 12.7b 10.7a 22.0a 68.1b 6.42a
Greenhouse 0.113b 0.597b 3.6d 11.0a 2.3b 81.2b 1.12b
Paddy 0.466a 0.210c 9.4c 9.6a 26.2a 43.7b 8.95a
RFL Upland 0.074c 0.543b 4.7d 15.8a 4.2b 69.2b 1.49b
Orchard 0.527a 1.099a 25.9a 13.2a 38.4a 77.0b 5.79a
Greenhouse 0.065¢ 0.415b 1.7¢ 12.4a 1.2b 129.2a 0.23b

SCWS 4 5 150 100 200 300 25

"EFAC, Environment-friendly agricultural complex; RFL, Regular farming land; SCWS, Soil contamination warning standard.

Table 9. Soil microbial distribution (colony forming unit g'1 dry soil) in environment-friendly agricultural land and

regular farming land.

Classification’ Aerobic bacteria Bacillus sp. Gm(-)i Coliform group Fungi

x10° x10° x10* x10° x10*

Paddy 13.3¢" 14.1a 5.9¢ 5.5b 4.5b

EFAC Upland 48.2a 20.2a 11.2b 16.4a 17.6a
Orchard 52.6a 22.9a 12.3b 18.5a 16.4a

Greenhouse 33.2ab 11.5a 20.9a 10.6a 20.7a

Paddy 12.8¢c 11.7a 1.3¢ 2.1b 4.8b

RFL Upland 20.1b 19.1a 11.7b 11.2a 20.6a
Orchard 19.9b 20.4a 11.6b 13.4a 25.7a

Greenhouse 13.1c 21.6a 21.3a 12.1a 21.0a

TEFAC, Environment-friendly agricultural complex; RFL, Regular farming land.

j"Gm(-), gram-negative bacteria.
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