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Establishment on Fertilizer Recommendation and Soil Characteristics of
Rice Paddy with Environment-friendly Cultivation
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Environment-friendly agriculture (EFA) are aimed to reduce use of chemical inputs as possible the recycling
of resources and the environment while preserving the local resources in the long term to ensure a constant
productivity and profitability for producing safe food. This study was conducted to investigate characteristics
on soil environment at paddy field of environment-friendly agriculture regions (EFARs) in Honam area.
Survey point of EFARs Chungnam, Jeonbuk and Jeonnam , rice bran farming method in two districts, rice
bran + snail farming method in eight districts, snail farming method in five districts and ducks farming method
in three districts a total of 18 districts were selected. Annual of farming method, friendly-environment
certification, amount of applied fertilizer, and history of cultivation to the farm household were surveyed.
The content of available phosphate and silicate among the soil chemical properties in EFA paddy field were
a little lower than optimum level, and those of agricultural methods fertilized with rice bran were a little
lower than those of others. Hardness among the soil physical properties in EFA paddy field were alittle lower
than conventional practices, and that of agricultural methods fertilized with rice bran were a little lower
than those of others. We showed fertilizer recommendation dose about soil nutritional shortages according

to fertilization prescriptions index by crops.
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Fig. 1. Survey points on environment-friendly agriculture
region.

Table 1. Environment-friendly agriculture area on farming method.

Farming method No. of district Name of district
Rice bran 01 Yeonsan-myeon, Nonsan-si, Chungcheongnam-do
02 Beolkyo-eup, Boseong-gun, Jeollanam-do
Rice bran + Snail 03 Biin-myeon, Seocheon-gun, Chungcheongnam-do
04 Maseo-myeon, Seocheon-gun, Chungcheongnam-do
05 Chochon-myeon, Buyeo-gun, Chungcheongnam-do
06 Dogo-myeon, Asan-si, Chungcheongnam-do
07 Julpo-myeon, Buan-gun, Jeollabuk-do
08 Baeksu-eup, Yeonggwang-gun, Jeollanam-do
09 Dasi-myeon, Naju-si, Jeollanam-do
10 Keyumbaek-myeon, Boseong-gun, Jeollanam-do
Snail 11 Jinbong-myeon, Gimje-si, Jeollabuk-do
12 Daeya-myeon, Gunsan-si, Jeollabuk-do
13 Wanggung-myeon, lksan-si, Jeollabuk-do
14 Mongtan-myeon, Muan-gun, Jeollanam-do
15 Anpyeong-ri, Jangseong-eup, Jeollanam-do
Duck 16 Gwangcheon-eup, Hongseong-gun,Chungcheongnam-do
17 Janggog-myeon, Hongseong-gun, Chungcheongnam-do
18 Gosan-myeon, Wanju-gun, Jeollabuk-do
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Table 2. Cultivation background of environment-friendly agriculture area in paddy field.
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. No. of Soil Soil Farming Agro-meterial Fertilizer Acr
Farmingmethods .. . .
district series texture years inputs level cage
kg ha ha
. No .
01 Deogpyeong  Silt Loam 5 . Rice bran 1,500 17
. chemical
Rice bran Oreanic
02 Hampyeong  Silt Loam 5 5 . Rice bran 3,000 2
farming
03 Jeonbug  Silt Loam 3 No Rice bran 2,000 34
chemical
N .
04 Jeonbug Silt Loam 2 0. Rice bran 2,000 5
chemical
Organic Rice bran 3,000
05 Gangdong Loam 5 farming Oil cake 600 12
. 06 Sachon Loam 4 Orga'nlc Rice bran 2,000 58
Rice bran farming
N .
Snail 07 Gacheon Sandy 2 Mo Rice bran 2,000 58
Loam chemical
. Low Rice bran 1,000
08 Mangyeong - Silt Loam 2 chemical Chemical fertilizer 200 120
09 Jisan Loam 2 Orga.mc Rice bran 900 4
farming
. Organic .
10 Jisan Loam 1 . Rice bran 1,250 50
farming
. Organic . o
11 Jeonbug Silt Loam 10 . Organic fertilizer 900 82
farming
No Chemical fertilizer
12 M ilt L 4 . 55
angycong  Silt Loam chemical (173 of SFLT)
. Silty Clay No Chemical fertilizer
1 1 H 2 .
Snai 3 wadong Loam chemical (1/3 of SFL) 80
14 Jisan Loam 2 Orga.nlc Organic fertilizer 1,000 200
farming
. . N . -
15 Sinheung Silt Loam 4 0. Organic fertilizer 3,600 113
chemical
16 Ogcheon Loam 4 Orga.mc Compost 3,000 42
farming
Duck 17 Jisan Loam 5 Organic Oil cake 1,000 104
farming
N
18 Seogcheon Silt Loam 3 9 Compost 3,000 110
chemical

'SFL: Standard fertilizer level.
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Table 3. Comparison of soil chemical properties on paddy soil as effected by different environment-friendly farming.

Exch. Cation

Farming methods pH  OM'  Avail. P,Os  Avail. SiO; < o Ve CEC
1:5 g kg‘1 ------------ mg kg'1 cmol. kg'1 ---------- cmol. kg
Rice bran Mean 6.3 27.0 51 104 0.40 4.2 14 104
Std Dev 0.3 2.7 8 33 0.05 0.3 0.0 0.2
Control Mean 59 23.1 33 82 0.29 4.9 2.2 8.7
Std Dev 0.1 12.4 22.0 9.6 0.1 1.0 1.6 0.8
Rice bran Mean 6.2 30.2 52 91 0.41 45 1.4 11.8
+ Snail Std Dev 0.4 7.9 20 33 0.18 1.4 0.6 3.2
Control Mean 6.4 26.8 41 86 0.38 39 1.4 11.1
Std Dev 0.8 8.7 17.6 23.5 0.2 1.8 0.8 2.6
Snail Mean 6.9 28.9 71 119 0.32 6.4 1.6 11.5
Std Dev 0.4 6.2 30 14 0.07 2.0 0.5 1.3
Control Mean 6.3 26.8 78 94 0.37 4.5 1.8 11.1
Std Dev 0.3 3.6 22.1 20.0 0.2 1.9 0.8 1.6
Duck Mean 6.9 27.5 75 122 0.31 4.7 1.3 10.2
Std Dev 0.3 7.1 23 22 0.13 0.2 0.6 1.5
Control Mean 6.4 234 77 76 0.28 2.5 1.3 8.6
Std Dev 0.2 4.3 96.0 315 0.1 0.8 0.7 1.0

‘oM: Organic matter, *CEC: Cation exchange capacity.
Control: Conventional farming method.

Table 4. Comparison of soil physical properties on paddy soil as effected by different environment-friendly farming.

Farming methods S.urface Soil Moisture Bul.k Porosity
soil depth hardness content density
cm kg cm” % Mg m° %
Rice bran Mean 18 242 349 1.36 48.6
Std Dev 1 0 6 0 4
Control’ Mean 16 3.55 287 1.45 452
Std Dev 1 0.3 4.1 0.1 3.8
Rice bran Mean 17 2.90 37.8 1.33 49.8
+ Snail Std Dev 1 2 10 0 6
Control Mean 16 3.06 36.3 1.33 49.8
Std Dev 2 3 10 0 6
Snail Mean 17 4.69 33.1 1.35 49.1
Std Dev 1 1 4 0 2
Control Mean 17 1.54 28.7 1.47 44.5
Std Dev 2 2 2 0 2
Duck Mean 17 2.88 30.9 1.43 46.1
Std Dev 1 0 2 0 2
Control Mean 16 2.97 344 1.41 46.8
Std Dev 1 2 11 0 8

"Control: Conventional farming method.
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Table 5. The recommended fertilizer rates on paddy field at environment-friendly agriculture area.
. L. Fertilizer level +
Farming methods No. of district - — OCF
Nitrogen Phosphate Potash Silicate Manure
kg ha’ kg ha!
Rice bran 01 80 54 30 3,223 12,000 2,290
02 85 44 30 1,251 12,000 2,440
Mean 83 49 30 2,237 12,000 2,365
Rice bran + Snail 03 83 32 30 3,613 12,000 2,360
04 78 53 30 1,543 8,000 2,240
05 73 30 30 4,757 12,000 2,090
06 82 70 30 3,085 12,000 2,350
07 69 49 30 1,860 8,000 1,980
08 95 83 30 631 12,000 2,710
09 73 30 30 2,416 8,000 2,090
10 61 40 30 4,134 8,000 1,730
Mean 77 48 30 2,755 10,000 2,194
Snail 11 88 30 38 1,165 12,000 2,510
12 94 30 39 751 12,000 2,690
13 87 72 30 1,932 12,000 2,500
14 71 30 30 2,226 8,000 2,040
15 78 50 30 1,838 8,000 2,230
Mean 84 42 33 1,582 10,400 2,394
Duck 16 98 30 42 637 12,000 2,790
17 87 30 30 1,279 12,000 2,470
18 74 48 30 2,437 8,000 2,100
Mean 86 36 34 1,451 10,667 2,453
'OCF : Organic compound fertilizer with 3.5% N.
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