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Investigation of the Utilization of Organic Materials and the
Chemical Properties of Soil in the Organic Farms in Korea

Lee, Yong-Hoan - Lee, Sang~Guei - Kim, Sung-Hoan - Shin, Jae-Hoon -
Choi, Doo-Hoi - Lee, Yun-Jeong - Kim, Han-Myeng

A survey of 31 organic farmers were conducted to investigate the actual conditions
of organic matter application. The amounts of organic matter application in the
fields were higher in order of fruit, vegetable and rice farm. The average was 50
tor/ha in vegetable farms. In the green vegetable farms saw dust and animal
manure were mainly utilized to make compost. Rice straw, wood chip, and forest
bushes were also used for composting. In the fruit vegetable farms materials
relatively lower in nitrogen content such as rice straw and cattle manure were used
in vegetative period and materials higher in nitrogen content such as oil cake and
wild grass were used in reproductive phase. Nutrient balance investigated in the
farm in Icheon region who produce lettuce, angelica, and kale continuously in one
cropping year indicated surplus in three major nutrients. Nitrogen and phosphorous
were in excess by 29 and 10 kg respectively in the organic rice farm in yang-
pyoung region. While soil chemical properties in the organic farms are within the
adequate range in open field, it is much higher than the limits in the greenhouse
soils. Overall application of organic matter is in an oversupply state. This results
suggested that the organic matter management should be based on the soil
conditions for sustainable cultivation. Chemical composition of organic matters and
soil test reports should be considered prior to the application of organic matter.
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Table 1. Application amount of organic materials as the compost in the different organic
farming system

Inves.tlgatlon Main crops App!lcatlon f:lmOLmt °.f, Main source of compost
sites organic material(ton ha ")
Leaf vegetable Kale, Angelica, 40 Rice straw, Rice chaff,
(16 farms) Chinese cabbage Livestock manure, Wood chip
Fruit vegetabl
(;5 fge 9 © Red pepper, Tomato 40 Rice straw, Cow dung manure
Rice . Rice straw, Livestock manure,
Rice 17 i
(4 farms) Rice bamn
Orchard Livestock manure
Grape, Citr 61 . ’
(6 farms) rape, Aron Wood chip
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Table 2. Application amount of organic materials using different type material and nutrient
input | on the Angelica cultivation

Kind of organic matter Appli((;ztrilorﬁa_alx)nount Nutrient input ( Kg ha™)
Nitrogen Phosphorus Potassium

Rice barn (Type A) 40 872 1,112 572

(Type B) 96 826 746 687
Rice straw 8 50 9 8
Earthworm casts 4 12 10 4
Rye 10 53 24 63
Hairy vetch 20 134 40 157
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Kind of organic matter Appliézﬁo‘;air)munt Nutrient input ( Kg ha)

Nitrogen Phosphorus Potassium
Com 25 46 25 93
Compost A 29 531 638 302
Compost B (Type C) 36 928 694 621

F71E AU S A3te FPEE AMx Al 7130 FUXoll EYl FYE RE /18
o] RS EH3t T 7| Yol EYel FFE FE FFE & 27 Table 29}
2§78 A§ FH FEFYFS & Ao/t gldoy BAE 9522 ha® 40tons
At A9 EY FYSHe U4 §Fo] B2 A2 Yt HHE 208/Mha Al &
3tal 1'de)] 37]13-& AT EW AR A4 = ZH7} 624-846-534kgo]
Ho o)F AaEs AE A F249 13 A&t ZHFEHE HA, gL dEdE 53
A9] 13, 380l TN F3lAs 249 13 57 EiEE S-S Hol2g {75
o2 ZAEG AuEte A7t AAE A9 ol BYT RUIERREH /tFHEHS Ho F
FHE J2FE BAste §71E AEFE FAse Aol HISIHE F, 2003).

AMz A F7129E 2EI’ ESS S S AldA 4 g R AR H
H 2@ ) Tabel 35} Z°] pHE #7189 FFY AMS-Fl BARlo] 63~6.72 A H Y
&£3g oy F718 FFS HAFEY N EDA] E3H A, A dFe IHEY 2o
AR5 24 ALE Jelon AIREHIE 368/Mha AEF Z¢= 3 HAE 24
ol 2t FAYT A4ito] FHHIL YLE ¢ F AT TFH, X FGYo) JHeH)

Table 3. Effect of different type of organic material on the change of soil chemical
properties compare to optical nutrient range for vegetable of the Angelica
cultivation in greenhouse cropping system

. -1
‘ ' pH oM Av. POs Ex. cation{cmol kg™)
Kind of organic matter (1:5) (@ kg) ke™)
’ & (mg K Ca Mg
Type A 6.3 19.1 990 1.6 3.0 1.8
Type B 6.7 17.1 823 1.2 3.2 2.0
Type C 6.3 16.7 1,034 1.9 2.4 2.0
Optical nutrient range for | ¢, 70 | 2535 | 350-500 | 0708 | 5.0-7.0 | 1.5-2.5
vegetable cultivation




W F71EAA K718 AL 2 EF] By B4 61

el dio] FPAYE 29] A= 273 W ZF AEL 2F HAY g2ty A%
Holi AAE AMZ AUE YAAE F7E AUE A4S A3ty AR50 FE
o] JIEE E< 3L BHY F f71E F/E Ad3 o= A &3 f7E AEle
o g 7leF Yol aFET

ARz, 45 T AL QA 7718 ZFAo2A BALE AL B718 A
SEFAE B43 AFE Table 494 Beniel 2ok 4 Au7]|3E Fol A& 2

Z AjA ol 408/hag AP o NMXE SRS £ FFE FA3)

o] 68/hae AlE3IET, thS AMFER AY AuiAl 178/Mhad F7181] 3F3F9 M4
Aufdte A 71 Fol BAL 63E€/Ma0] ASHUY I, EYOE2RE F5d &
A4st7] Y3t ZE A7) F AR £FE 2A” A A 2E 1108/, 4
0E/Mha R AlY 418/ha$ £33l Zt A EEZ A EAE E4319 A4, A4 2 2
W F4EE 4E3a, FYE f71E T #7428 BN F4FE AYAA &
Bo g FEFAE AT A AHx A7) DA Aol A3 FF
on, o] EA4L O FEQ AFE AME w7tx A&HUAY. dNHOE EF F K
AI4 o] 300mgrkg ©13Y A$ 844t 8" sMeAol ol LY MeAEE
AR Zet 22l 1988) R71E AlSHE 2RAE o AN AEE FES] 13T I8
7t Aok v Ze] AELS AFE A 71EE AU AL S AuiE we JAHes RE

= Ao ¥A Zelo g Hxe] Aulgido] s ojof & Aot}

e

>

] A

i

¢
r

tlo

—

e oM X X o

)

A

=

;:204.‘

Table 4. Effect of different type of organic material (type A) on the nutrient balance of
the continuous vegetable cultivation under the organic farming system

(Unit : kg/ha)
Crops Nutrient input Absorption by plant Nutrient balance
(N-P-K) (N-P-K) (N-P-K)
Angelica 872-1112-572 726 - 594 - 550 146 - 518 -22
Lettuce 75-62-36 57-45-62 164 - 535 - A4
Kale 268-175-102 410-319-237 22-391- A139

F718 Adoz2A 8P ZuFE L ABEHE 0|83 A FEFAE BT
A= Table SlA Beukel 2}, A4 A7) Fo Al%if_} F71E FHL 96E/has
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Table 5. Effect of different type of organic material (type B) on the nutrient balance of
the continuous vegetable cultivation under the organic farming system

(Unit : kg/ha)
Crops Nutrient input Absorption by plant Nutrient balance
(N-PK) (N-P-K) (N-PK)
Angelica .826 - 746 - 687 745 - 610 - 565 81-146-122
Lettuce 284-185-136 137-108 - 148 228-223-110
Kale 505 -329 - 364 612-477-354 121-75-120

G f71 B AYo B ABEHE o] R3E

§ FETFAE B4 A= Table

694 BEzutet Aok Adx AWE A8t ABEHE 368/Mhas AHSSIG T M2 E
A3 FE8EI FFE F4str] Aol FYF ABEYE 5EMaS A L3193, olo]A Al
A AR Aol 162/had AL3HETE ZHEA] 7|7 Foll A} FFE A =2TT 1128/,
45 148/Mha R AY 528/Macl e, ol 7IRE 3t FEFTAE ALT A3 AUz
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Table 6. Effect of different type of organic material (type C) on the nutrient balance of
the continuous vegetable cultivation under the organic farming system

(Unit : kg/ha)
Crops Nutrient input Absorption by plant Nutrient balance
(N-P-K) (N-P-K) (N-P-K)
Angelica 928 - 694 - 621 739 - 604 - 560 189 - 90 - 61
Lettuce 211 - 96 - 58 79 - 63 - 86 321 - 123 - 33
Kale 676 - 308 - 187 520 - 405 - 301 477 - 26 - A8l
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7482 ol 1d T I AYM AAHED Ign & = Ik 2 AHelq ALT §
718 AQolA FEle FE FFE FEAN BH 02 Yiro] AL had AA-4-Z
2] Al&F2 139-80-80kge] FF A AMRE T = Ao ZE ZAFHAC o] AL ¥ Au) &
FAN U FA-A4-ZE(110-70-80kg)S} BT wf F -4 242} 29-10kge) FHTH3HA
ALET e AL ZAFEAT. 22y B0 FEF /U8 ALFES A H3A
= EGRT 97 AN Al o3 f71E AEFE 2R 7 Y22 A 83l
£ f71E Ay 398 n2stn JE A A EF) FHAEE B4 ARF
AEo] YEE 718 ALFS 2AY Yoyl Yo 59 v)F L AU FL AT
o E9ke] El3 E43 EYHEE e} 455 Fo2 Uro] f718 AEFS A4
3 A tHDonohue & Heckendorn, 1994).

Table 7. Status of organic matter and nutrient amount supplied by the organic matter to
organic rice cultivation paddy soil in district of Whageonri, Yangpyeong county,

Kyeonggido (Unit : ton/year)
Nutrient amount Native cattle Dairy cattle Rice straw Compost Total
Organic matter 298 584 79 32 993
Nitrogen 1.0 1.5 0.5 0.3 33
Phosphorus 0.8 0.5 0.08 0.6 19
Potassium 0.2 0.8 0.6 0.3 1.9

2. AGE f715u] QA 8 48 §71E ALAH =4

Ay 57154 AAEY A AIE Table 894 B vis} B} Ar|s HFL =
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Table 8. Yield of organic compost per year in several area
Location Compost Yield Price Unit | Recommendation Main element
(MT/year) | (won/20kg)| (kg) (kg/10a) Name %
Sawdust 36
Yang- , Paddy field : 280 | Vermiculite 2
Dactorbiryo 20,000 2,500 20 )
Peyng Up land: 300 Microorganism 2
Livestock manure 60
Pig manure 69.5
Yeo-Ju | Nonghyuptoibi | 1,000 2,200 20 300 Rice hulls and bran | 30
Enzyme 0.5
Pig manure 20
Fowl manure 35
Yeon- "y
h Nonghyuptoibi | 2,000 2,500 20 1,000 Cattle manure 5
on
Sawdust 30
Rice hulls and bran 10
FAA 7R F71E ASF D FREAF =A AT Table 994 B gl 2o

A8 4718 AgHL B AS &

I AU E 3~58/10a8 AlL3t9 3 THES H
¢ WAEOR B 3E/10a%} BA 4E/10aE ZEF Fo| XAFLE AEH &7 A&
AANE Ejtste] LAEAZ TEYY] 500u1Y L I AMste T YWF o2 {r]Ay
29 FHF ngty Ao {F71ES FA3L AU



W frlEAA #7118 A8dE ) B9 gy £4 65

Table 9. Amount of organic materials and nutrient in paddy field and up land

Amount of Main element (kg/10a)
Field Compost application
(kg/10a) T-N P,0s K0
Rice bran 4,000 87.2 111.2 57.2
Paddy
field Livestock manure 3,000~5,000 13.8~23.8 7.8~13.0 10.5~17.5
liquid fertilizer
Cattle manure + 12.3+21.8 16.8+37.8 2.7+14.3
. 3,000+100
Up land Rice bran (34.1) (54.6) (17.0)
Nonghyuptoibi 2,900~3,600 53.1~92.8 63.8~69.4 30.2~62.1

3. 7% R0l whe 2okel 334 w3 24

$7)%57) ABAMAE £ $5H4 24 A Table 10014 B v} 2oh i Ay
o) Agole dnBAANAL f7)5ANAN EFBSYo] AR A 2 Fo]7)
R ML ALY ASolE HE B FIERF 5 AL ZE Bopol A HH7]
EA9 2 Aolg BTk ol 2T 47% AMEIE0] YNHoE Hulk ol A
$YSE FL Aolehs AEH AHL T Yol AUAA BE ¥l F718L A8 2
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Table 10. Chemical Characteristic of soil in organic farming field

Crops pH | OM | Py CEC (cmol”/kg) Si0; | EC
(1:5) (gkg) | (mg/kg) k Ca Mg (mg/kg) | (dS/m)
Rice organic 5068 | 10~39 | 10~149 |0.22~1.57| 1.7~11.5 | 0442 | 33-259 | ~—
farming
Rice practice 59 19 84 0.19 3.1 0.6 163 -
Cucumber 7.8 70 1,676 | 2.14 18.4 41 - 13
Chines cabbage 6.4 51 2,409 248 12.9 43 - 42
Hot pepper 5.1 18 143 045 1.6 0.5 - 0.2
Strawberry 7.0 77 2,795 | 460 151 |. 76 - 5.5
Chikury 7.3 46 3355 | 343 15.2 63 - 22
Stan. | Paddy field| 6.0~65 | 25~30 | 80~120 |0.25~030| 5.0~6.0 | 15~2.0 | 130~180| —
dard | yp land | 6.0-6.5 | 20~30 | 350450 |0.70~0.80 | 5.06.0 | 1.5~2.0 | 130~180 | <2.0
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