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Organic Rice (Oryza sativa L.) Production in Eco-friendly Complex
using Gelatin - Chitin Microorganisms

Choi, Seung-Hee - Cha, Kwang-Hong + Seo, Dong-Jun - Park, Hung-Gyu -
Kwon, Oh-Do - An, Kyu-Nam - Lee, Jai-Hak - Kim, Kil-Yong - Jung, Woo-Jin

This study was carried out to investigate the economic value of organic rice
production using gelatin - chitin microorganisms in eco-friendly complex, Gongsan,
Naju city. The soil condition of experiment paddy field was Jeonbuk series and silt
loam with a slightly poor drainage. Except for the high effective silicate, the
chemical characteristics of soils used were included in the optimum range of paddy
soils in Korea. In growth, plant length, tiller number, ear number, and ear length
were observed to be higher in conventional paddy fields than organic paddy fields.
However, number of grain per panicle and grain filling ratio (%) were higher in
organic paddy fields than conventional paddy fields. Incidences of diseases and
insect pests were slightly higher in the organic paddy fields. Water weevil, sheath
blight, rice leaf roller and rice blast were more occurred in organic paddy field.
On the other hand, false smut was higher occurred in conventional paddy field.
There was a significant negative correlation between rice sheath blight and rice
leaf roller, and rice yield. In the milled rice quality, the quality of organically
cultivated milled rices was lower by the increase of broken rice than that of
conventionally cultivated milled rices. The quality and palatability of rice were
higher in organic cultivation with decreasing of protein content. Net income of
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conventionally and organically cultivated rice was 360,000 won/10a and 610,000
won/10a, respectively. Premium net income of the organically cultivated rice was
68%.

Key words : eco-friendly complex, net income, organically cultivated rice, rice
quality
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7} &3] W3 E 3l QATHIARES, 2009; Hwang et al., 2013).

=3 ¥ F7IAE Al e Sl the AR Fa%k alo 2 AAET ok B {7]A)
v Al A EE 8 HelFoR Jdedl, ol edd, AdFHREY, v R, S8
W 2, E5uv]E 5ol BHAEJATHCha et al., 2011).
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Table 1. Comparison of amount of applied fertilizer on conventional and organic cultivation

Item Conventional cultivation Organic cultivation
® Super2l : ® Wanggwan yubaggold :
Basal 30 kg/10a (N-P-K=21-17-17) 132 kg/10a (N-P-K=4-2-1)
fertilization Three major nutrients (N-P-K) ® Three major nutrients (N-P-K)
= 6.3-5.1-5.1 kg/10a = 5.3-2.6-1.3 kg/10a
. SuperNK : 30kg/10a (N-K=18-16)
Additional . .
. Three major nutrients (N-P-K) ® Non-treatment
fertilization
= 5.4-0-4.8kg/10a
Total amount of
. N-P-K=11.7-5.1-9.9 kg/10a N-P-K=5.3-2.6-1.3 kg/10a
fertilization
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T E5 ZHRER oA E oY 25l 852,000 kg/10a) HFE-E 73%‘8}931@.
F7I2 F71AM T fEES 132 ke/10a (7181 100 ke/10a, S=H] 32 kg/10a) Al&3] F Al
H &S N-P-K=5.3-2.6-1.3 kg/l0a STt @8 = 7182 HIH| F(21-17-17) 30 kg/10a,
FHIE NKH] 5(18-16) 30 kg/l0as Al-&3te] F AR e N-P-K=11.7-5.1-9.9 kg/10a AT}
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Table 2. Comparison of farming materials used for the control of plant diseases and
insect pests on conventional and organic cultivation

Application time Conventional cultivation Organic cultivation
- Control of Bakanae disease - Control of Bakanae disease
* Aliseuwipeo 16.5 ml/6 kg rice seed * Hot water soaking method 60C,
(Apr. 26) 10 min (Apr. 26)
Apr. ~ May . . . .
- Control of Rice water weevil - Control of Rice water weevil
* Hansone 540 g/27 seed beds * Bagumi 520 g/26 seed beds
(May. 8) (May. 8)
- Control of weeds - Control of weeds
Jun. ~ Jul. * Lonseuta 600 ml/10a (May. 2) * Golden apple snail 1.2kg/10a
* Matajo 4.5 kg/10a (Jun. 12) (Jun. 1)
- Control of sheath blight disease - Control of general plant disease and
* Monkateu 125 ml/10a (Jul. 3) insect pest.
* Samgongtelam 125 g/10a (Jul. 10) * Gelatin-chitin microorganism culture
- Control of Blast disease, False smut solution
* Olkeulin 125 ml/10a (Jul. 25) 1* : 100 L/10a (Jul. 13)
Jul. ~ Sep. * Bim 62.5 g/10a (Jul. 31) 2" : 100 L/10a (Aug. 10)
* Goldeumi 125 ml/10a (Aug. 6) 3 : 100 L/10a (Sep. 9)
- Control of Brown planthopper and Moth | ¢ E-II
* Mimig 62.5 g/10a 1* : 100 ml/10a (Jul. 13)
* Myeolsaliwang 125 ml/10a 2" : 100 ml/10a (Aug. 10)
* Majingga 125 ml/10a 3 : 100 ml/10a (Sep. 9)

* Cheongsilhongsil 125 ml/10a,
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TAZE BB, W, AFHR, 3, FEEPE ARG, AFAEE e,
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7. BAEA
AT A AP A 3NEOE sto] AEo| A%, WalF TN, B A

FE AT BAIEA-S SAS 9.4 (Statistical Analysis System Institute Inc. 2002) package
£ o] &3t Ao, Azt F242 Tukey’s Studentized Range (HSD) TestE ©]-&

>

19717t Z f71A AT B o]sl8ha] 5492 Table 33 2T 2016 599 Al
AR S NPT EREE 58, f71E 26 gkg, A4 180 mgkg, XFAELF 03
cmol kg, frETAF 166 mgkg S = VEFE O FagItke] £ AL A3 U A= ¢
Ut =K B BAX 71EgF FASIAT 20179 5€ IR AT Bt
S 64, 7718 28 gke, FEIAF 84 mgke, X FAZLEF 0.29 cmol'/kg, FETF4F 344 mg/

keo 2 etk Y A Bl wal 7R ge] tha 7hEAT QAR Ao
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Table 3. Chemical characteristics of the soil used in this study
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Oh¢} Kim (2013)2] Ao} FARGE 8

pH oM Av. P05 Ex. Cation (cmol'/kg) Av. SiO,
Item
1:5) (gkg) (mg/kg) K* Ca™ Mg™ (mg/kg)
Optimum level | 5.5~6.5 25~30 80~120 0.25~0.3 5.0~6.0 1.5~2.0 157~180
Exp. Soil
(May. 2016) 5.8 26 180 0.3 6.0 2.0 166
Exp. Soil
(May. 2017) 6.4 28 84 0.29 6.2 1.4 304
2. Fz=HHA
R0l g o] gote] FRWAE ALY Aol ofstdl FeJo] ALGTFL o]UYHF, of
G5 7Y, o]dF 15¢ 42 10aF 5 kg, 10 kgg FASHSE S B (Moon et al., 1998), 49|
= A9 A d A F RY7AA, Tl I A F 9L 100%0] HEES B

ATHHwang et al.,, 2013). ©]’3] A3 A+ wje} & {7
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Table 4. General growth of rice on conventional and organic cultivation

Date Cultivation Plant length (cm) Tiller number (No.) Ear number (No.)
Conventional 42.07+1.83° 22.38+2.53% -
Jul. 3
Organic 36.35+0.90° 17.80+1.58* -
Conventional 78.25+3.23° 21.25+£2.39* -
Jul. 17
Organic 69.43+1.45¢ 20.38+1.29* -
Conventional 94.17+1.03° 20.83+1.08* -
Jul. 31
Organic 81.40+0.50° 19.57+0.98" -
Conventional - 20.40+2.10° -
Aug. 16
Organic - 18.07+1.96" -
Conventional - - 20.90+1.42%
Aug. 28
Organic - - 19.57£1.24®
Conventional - - 21.104+0.43%*
Sep. 12
Organic - - 18.90+1.02°
Conventional 107.90+3.65° - 23.11+1.03*
Sep. 27
Organic 97.19+1.99° - 20.11£1.55%

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05
using Tukey’s Studentized range (HSD) test.

4. v W5 E 24

B o] F 4FAte] W BuLTE] 3)3)& 2AATHE Table 59 2o, BAAHTSE 57170
HlTe] W EukTe) g 2T A% 7] AMTAA 633%E BY ART 167%

Table 5. Comparison of rice water weevil damage rate in conventionally and organically
cultivated paddy fields

No. of No. of No. of damaged Damaged rate by
Date Cultivation Tillers leaves” leaves by rice water | rice water weevil”
/20 hills /20 hills weevil /20 hills (%)
Conventional 4474517 1,343+152° 1.67+2.36" 0.11£0.15°
Jul. 3
Organic 356+32° 1,068+95* 6.33+1.25" 0.59+0.11*

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05
using Tukey’s Studentized range (HSD) test.
" Total leaf number : Tiller numberx3 leaves

™ Damage ratio of Rice water weevil (%)= (Rice water weevil number of damaged leaves/No. of leaves)x100
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W ASZ7]o ARFHuEY o|WAHEF WHIE FAPAIE Table 67 2T AR F
HulEw o|WAEY W¥EtaE BF {7 A FAA =4 UEST o] B EE2(8E 28Y)
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Table 6. Comparison of diseased tillers (%) and diseased lesion height (%) of rice sheath
blight in conventionally and organically cultivated paddy fields
Plant No. of No. of diseased diseased diseased
Date Cultivation height Tillers / |diseased tillers |lesion height tillers lesion height
(cm) 20 hills /20 hills (cm) (%) (%)
Conventional | 78.25+3.23% | 425448 | 1.33+1.89° - 0.33+0.47¢ -
Jul. 17
Organic | 69.43+1.45° | 407£26° | 4.00+4.97° - 0.97+1.18° -
Conventional | 94.17+1.03% | 417422° | 27.00+£3.00° | 27.08+2.08° | 6.85+0.70% | 28.77+2.59°
Jul. 31
Organic | 81.40£0.50° | 391£20* | 96.33£10.00° | 26.04+3.05° | 24.64+6.48" | 32.01+£3.92°
Conventional - 408+42* | 33.33+4.00™ | 48.83+7.17% | 7.97+0.80 |51.92+8.29%
Aug. 16
Organic - 361£39° | 170.0043.74% | 52.03+5.35% | 47.7246.25" | 63.89+6.16
Conventional - - 25.00+3.00° | 49.20+4.20° | 5.82+0.60* |52.27+5.15%®
Aug. 28
Organic - - 228.00+20.02° | 52.23+0.60* [64.11+10.18%| 64.16+0.74*
Conventional - - - 39.7545.25% - 42.26+6.13%
Sep. 12
Organic - - - 46.43£7.76° - 57.00:£9.22%

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05

using Tukey’s Studentized range (HSD) test.
" Diseased tillers (%)= (No. of diseased tillers/No. of total tillers)x100
" Diseased lesion height (%) = (Diseased lesion height/Plant length)x100
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W A&7 P 188 ZAPE I = Table 73 20k Sy F3&9€129)
2 AYAuFAAN 1.67%, F71AHTFAA 26.11%Z F71AW 77 F9F o2 =4 UE
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el go] ¥ Zo g AZER O, Cha 5(2014)2] ATFolA v F7]AH] Al F2A17](9
2 23 g2 AS a9} e ExA Zuato] 747t 48.3%9) 83.3%= LHE}
Yo, v R B e A EA 2ol A ZH 6.7%9) 26.6% 2 1§ WA YERSTE TG Cha
5(2010)9] AFAAE &A@ FASH H(&ZHH) A Al SPupe] T8 go] e
A ] 79 5.0%20 WA, 1A A 25.0% %2 =4 YEPG SR dtE AEgS 1A
<t ol A, 712 o HEF adld o3k o AHIITH

Table 7. Comparison of damage rates caused by rice leaf roller in conventionally and
organically cultivated paddy field

. No. of damaged leaves by Damaged rate”
Date Cultivation rice leaf roller /20 hills (%)
Conventional 2.00+1.63¢ 3.33+2.72°
Jul. 31
Organic 4.67+2.36™ 7.78+3.93"
Conventional 2.00+1.41°¢ 3.33+2.36°
Aug. 16
Organic 6.67+2.63™ 11.11+4.37%°
Conventional 3.67+1.25° 6.114£2.08°
Aug. 28
Organic 14.33+4.71% 23.89+7.86™
Conventional 1.00+0.81° 1.67+1.36°
Sep. 12
Organic 15.67+4.78* 26.11£7.97°

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=<0.05
using Tukey’s Studentized range (HSD) test.

" Damaged rate (%)= (No. of damaged leaves caused by rice leaf roller /60 leaves ™ )x100
" 60 leaves : Top three leaves of 20 hill

W ASE A =Y B
B A ol A A A WL,
Aol BATh BAAMTAAE W, AW, B HFAE
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710 ZAE3AE o 70.8%2] WAEAE BRA, TFHE A} 48247 662 MIHEE
Ae AEIFE W A7 73.6%2F 71% WA ZAE EITHKang et al., 2008).

Table 8. Comparison of occurrence of leaf blast in conventionally and organically cultivated

paddy field
Date Cultivation Accumulated diseased leaf area (%) Diseased leaf area (%)

Conventional 0.00+0.00° 0.00+0.00°

Jul. 31
Organic 0.13£0.19 0.01£0.01%
Conventional 0.00+0.00° 0.00+0.00°

Aug. 16
Organic 0.40+0.00° 0.02:£0.00°

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05
using Tukey’s Studentized range (HSD) test.
" Accumulated diseased leaf area was investigated on 20 hills.

H S50 BExdH o4& ZAET9Y 12¢)= Table 99 2t} o =dH I v}
7HA 2 B Ao Erdile HHEA G2 9, f7]AM A S 034%E o
2 AR o FoF 9l Aol gt B Al fFARE A3 E, Cha 5(2014)2] A
ol ¥ F7IAM) Al A7 2T A 39 FFolA EEEwo] 20.8%= e
Y, vk Z1 R R n g EA] g ol A 2.6%E W @A el =3 Cha 5(2010)9
ATl A E=REA A o] vj(ZFH) Au) Al BBA ] S EgH ﬁ%éﬁ%ol m%b_ v71
Al 2] 79 5.8%= VERSI, shdA S| vj(EHn]) =gy &
0.3%<1 W, F71AH e B9 6.3%= WERSTE 7] A0 Al°ﬂ EEy e AYod He=w
3

Fosita 4ZHgon B AddAE £y Balo] o] Fdztid JFL FH ek
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Table 9. Comparison of occurrence of neck blast in conventionally and organically cul-
tivated paddy field

Date Cultivation No. of tillers/ No. of diseased necks/ Diseased necks’
20 hills 20 hills (%)
Conventional 422+9° 0.00+0.00* 0.00+0.00*
Sep. 12
Organic 378+20° 1.33+0.94° 0.34+0.24°

Values = S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05

using Tukey’s Studentized range (HSD) test.
" Diseased necks (%)= (No. of diseased necks/No. of total ears)x100
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W K85 7)) o2 S o] ZALAE Table 100 YERA T S A ul -2} 7] A vl

TEY TAAOE 29)S AR A, I o)Ayt B A el 13.07), F-71A)
v 53702 A Aol A =A e O U {FoZ ] ApolE HolR] FUth olATH
A FFA T} 3.07%Z F71 AT 1.44%KE T 1.63% B =4 e

W oo|ETE

frol &gl Apol= %ioili} BN = ST, ‘FER] AAAE AR O, A
B WAt Cha 5(2014)8] AFtelA B [F7]1A08 Al A7) 29 A5 S5
FEoA Ol*ﬁ %HﬂOl 5.0%% e, RH ZJR S u B EA T Tl A EHH Y &7
2l FFNA 2 1.7%9) 15%= ‘/]'E]"/LU} 718719 AP 7| s n| =S A AHES
[e]

ZH ZEo AESA HalFE dAAZ AN £ 35 JERJAHKim et al., 2017).

Table 10. Comparison of occurrence of false smut on conventional and organic cultivation

.. Total ear number No. of damaged ear by . N
Date Cultivation /20hill false smut / 20hill Diseased ears (%)
Conventional 42249° 13.00+3.56" 3.07+0.79*
Sep. 12
Organic 378+20° 5.33+1.89" 1.44+0.59°

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05
using Tukey’s Studentized range (HSD) test.
" Diseased ears (%)= (No. of damaged ears by false smut/Total ear number)x100

2k

5. ¥ & 74Haex 9 3

4

TF TH8A D ALEFE Table 110 HERHATE 73 o] 2t A A8 7(23.17))

7F 71 2017 ek =3kan, oAt e A A TR 86.570) ek 7] A Hl ol A
(93.37) =2 AFoIR o} FolFQl Aol E HolR| shth MHFS YA ul 7} 22.7g,
T A7 213 g0 &2 AP TIE FoH R w4, TH5ES BAAT(90.3%) 1
o F7IAETH93.4%) o A=A UER O o] HQl ApolE HolA FUuth FHATE
YA TZ 100% 71+ 2 S uj 1T7]"HHH:rL°ﬂ/\1 88%= 12% et Axs B
B2 AFolA driHe] A9 10ad A 7AW e -9 569 kgol A, AP a2 A
T 644 kg &2 YEFSGTE Cha 5(2014)8] Aol W F7]1A8) Al 279 -5 3 e}
258 EFA S50 47 63.2%9 60.6% = UERSLL, W 7)€l Baf ) &Y & 2] 7o)
A ZHu el &xg FFNA 242 80.7%9} 88.8% = T =4 UElGTE Cha 5(2014)9] <
TFolAd W 1A Al Gk A9 sue} 5] FEONA Yol 47 193 g
232 go & YERG T, v FRIES n A E A g el A s ui el 278 FFolA 22 20.8
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r&'
>4

detel - 7 | S A =(GCM) A 2] Al
o] &3 A2, Yoon 5(2007)2] AFolA X
15) Awl Al Lactobacillus paracasei U] AEAAE o] 83 ¥ ¢ n|X= o
ZARRE A vy A A Aol mel T580] 81.8~82.9%%E UESTE
a 5173 B Auje] A2 3 Noon 5(1998)0l w2 Auk#3Y(529 kg/10a)ol H]3H
Fe-rgol A TH522 kg/10a)ol A FHFAE Aoy A XA ke 7HsA ol
Aee BAFAT YA 2329 f7|A 2 AHEE B 2R Y(EFH)o] 541
kg/10a, SHEA G (S H))o] 605 kg/10a= AR ujoll vlsl LA ettt ojepabal, v 7k
v A EE), ofAEE So] 23 f71d FHHIE o] g3t A S =AM A
Z1A(ER1E) 132} 518~571 kg/10a, 213 2} 646~663 kg/10a, 31 A2} 547~589 kg/10a2] <3
< BYHKim et al., 2011). LA 33 & FFRAF A F7]A6(LF) 648 kg/
10a, TS ANH] 629 kg/10aZ F7]1AH) ol A 3% S5 ASZ YERTHKang et al., 1995).
F71ABE AR Al B EE]Ao] JiAdE HhH, aFHolA A e Al 531 kg/10a, -
7128 Al 507~538 kg/10aZ & ko7 YA GO and Kim, 2013). 9]2] A8 A2
7GRt o2 {I|A w7t B AR o] vrow B AIFA B {7 Al o]
o 712 AB]EH(N-P-K=5.3-2.6-1.3 kg/10a)3} HFFF(HT 557), Hall5 WA 8 433))7}
o Axtg AYztE )

g7 238 g0 2 T B4 UEn} 2 A¥7 5
G B3E HQTh MARARE
7(

=

Table 11. Comparison of rice yield measurements when rice was grown under conventional
and organic cultivation condition

No. of No. of Wt. of Grain Yield (kg/10a)
Cultivation panicles/ grains/ 1,000 filling
hill panicle | grains (g) | ratio (%) |Unhulled rice| Brown rice | Milled rice
843+8" 712+8° 644+7%
ional | 23.1£1.0° S+7.3% | 22.740.3° .3+1.8°
Conventiona 3 0 86.5£7.3 7£0.3 90.3+1.8 (100) (100) (100)
750+31° 631£26° | 569424
O i 20.141.6° | 93.3+6.4° | 21.340.5° | 93.4+1.2°
rganic 6 3.3 3 3 (89) (88) (88)

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05
using Tukey’s Studentized range (HSD) test.

6. ¥ &3 ol Fake] A

H Fe el Ea & garegate] AHaA S Fig. 1, 20 JeRIUTh AFFHuES T W ¢
Zate] AANA F(-)2] AATA(y=-0.2848x+199.57, R*=0.704")S R JTHFig. 1). T
B o] BANA S ()] ATAIAA(y=-0.1361x+92.535, R*=0.8049")F HITKFig. 2).
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on the growth stage when rice was grown under conventional (O) and organic
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of yield and rice leaf roller damage rate on the growth stage when rice
under conventional (©O) and organic (@) cultivation condition. Values
+S.E. Significance levels of the liner correlation coefficients were
*P <0.05.
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3 3 o] F9] 9 FHS ARG AN (Table 12), SAHL FA3PAu)Fol A F7]
Auf ol vis] E=A UeRRTh stavlE f7IA Tl A w=A dER o o] ARl Aol &
Holx| giokth el A w opd ® 2~ FHeFe A Aol A kot o181 Aol i
o ZIAIAR] Amgto 2 7129 A 1A TlA 81602 HaA T 78.1K T
=7 YeEbg oy 2] ¢l o] E Ho|x| eFgtth. Cha 5(2014)2] AT-olA W F71AH) A
iz A sHHe} 27 FFA Az o] ZH7 6.5%%F 6.2%% e, HE
A ZRIE A g el A et 278 FFANA A 6.0%2% 6.0%2 O A
Ebtth Cha 5(2014)9] AT-ellA ¥ f71A bl Al thz7-2] -9 339t 278 FFolA
A X = Zb7; 58.8% 7042 UERSGIL, WHA F|RIES R EX 2] el A S uie} 2E
FEAA Z42F 73.07 78.02.2 ©] TA UEhd AFAHe} fAHA T

Table 12. Comparison of rice property when rice was grown under conventional (O) and
organic (@) cultivation condition

Cultivation Head rice Broken rice Protein Amylose Whiteness Palatability
(%) (%) (%) (%) (Toyo value)
Conventional 89.2+0.5 1.140.4° 6.2£0.1° 19.7£0.4* 37.342.3° 78.14£5.3"
Organic 86.9+1.5° 1.5+0.2* 6.1+0.3" 19.240.3" 36.8+1.9° 81.6+4.2°

Values + S.E. in a vertical column followed by different superscripted letters are significantly different at p=0.05

using Tukey’s Studentized range (HSD) test.
8. A4 £A4

B DA e} FrIA T A EY] & sty D =50 S 2493 A3E Table 13
of Jehidch B u o] & 3FL 644 kg/10a, 71 AT & $3F-E 569 keg/10a
2 Yepgth f71Au = S Au) o] vl AAeFo] 10aT 12% SA YERTE A
Hi o] Zgu] FH-2 398kd/10aE e v, F71A 8] A PH = 407HY/10aE -
71 AL daAu) o] vlE) 4.4% =& Aoz Yelth w8 B )] =49
36WH/10a, F71AH o] =L 61TY/10a2 7| A8l 71 ez u) ol Bl3l 10a
68% E=2 o2 eyt AR T2 &7 EL 484%E YERD HHH, {7 Au
T ES 60.1%= F71 A7 B AT Bl 11.7% E2 A o2 UERT o]
1A 0] Zo] A3 Au) HETE ArjFHo] Ea, FIIAE Al 8P REFoz 1%

SHAHAEA, F71ASH=A, A7 FHolgFAY, A TAEAGH =, 1A%

X Lo o rlo
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] S
ZkzF 709H9/10a, 605H/10a, 64%HY
YEFHTHPark et al., 2012).

Table 13. Economic analysis of rice production when rice was grown under conventional
and organic cultivation condition

(10a base)
Conventional cultivation Organic cultivation
Classification Amount Cost Classification Amount Cost
(won) (won)
Main product 644 kg | 644,000 Main product 569 kg | 682,800
Q Q
g Direct payments for rice g Subsidies for
< field 108,000 < env1ronme'ntallly-fr1endly 333,600
% % agriculture
Total 752,000 Total 1,016,400
Nursery cost 6 kg 5,400 Nursery cost 53 kg 5,830
Mineral fertilizer |\ 5 poe | 15,360 Oil cake 6.6 box| 52,800
(Basal fertilizer)
Mineral fertilizer
1. 11,4 t trol cost 13,500
Z | (Additional fertilizer) 3 box AT5 < pest controt cos 33
=3 =3
& &
Z%. Agricultural pesticides 56.935 Z% En\{ironment frien.dly 56,630
- cost - agricultural materials
o o
a Material cost 30,600 a Material cost 32,000
Large equipment cost 208,500 Large equipment cost 208,500
Hired-labor cost 12 hr 60,000 Hired-labor cost 7.2 hr 36,000
Total 388,270 Total 405,260
Income 363,730 Income 611,140
Rate of income (%) 48.4% Rate of income (%) 60.1%
V. H L+]

L F7 AN T EFRAS Ml okt R vl FEQ ANE HEFOR AT
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] v =8k, AR FHEEY, S, g o] fr Al el A ol

AR, o2 SR Al A TolA 25 O Bol A

T2 B U BHelEY AR T uFE (y=-0.2848x+199.57, R*=0.704"), SH i @AY
(y=-0.1361x+92.535, R*=0.8049") 2} & =] HA A Fojgdo] =2 Fof JaaArt
UERS T

C i) FEHe I AT A ghain]e] FUTE S F vlgo] WkA Rl whul g g ego]
A u ol mlal wrol xukAl Fd 9 §7|X|7F Fobsth

6. 2 A =5 APA ol A 369HA/10a, 71 A TFAA 619HD/10a2 F7 ] A )T+

o] =479)0] 68% =A YERSTH
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