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Economic Analysis, Growth and Pests of Wheat ( Triticum aestivum L.)
in Gelatin - Chitin Microorganisms-treated Organic Culture

Ahn, Philip - Lee, Jiho - Cha, Kwang-Hong + Seo, Dong-Jun - An, Kyu-Nam -
Yoon, Chang-Yong - Kim, Kil-Yong - Jung, Woo-Jin

This study was carried out to investigate the economic value of organic wheat
production using gelatin-chitin microorganisms in Gwangsan-gu, Gwangju city. The
soil condition of experiment field was clay loam Jisan series. The organically
cultivated fields were sprayed gelatin and chitin degrading bacteria. The test was
performed at conventionally cultivated field and organically cultivated field.
Emergence of weed on organically cultivated field was significantly higher than
conventionally cultivated field which sprayed herbicide before seeding. Weed
emergence have a critical impact on grain yield. Occurrence of diseases and insect
pests were higher than conventionally cultivated fields. In 2019, the amount of
lodging in conventionally cultivated field were higher than conventionally culti-
vated field. In 2020, lodging and wet injury were occur in both field. Comparing
yield element between organically and conventionally cultivated experimental area,
grain yield in organically cultivated field was shown slightly higher amount than
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conventionally cultivated field. However in the actual yield of 2019, organically
cultivated field shows 20% deceased yield because of overgrown weed. In 2020,
weed emergence and yellow mosaic virus by wet injury cause 30% decease in the
grain yield in organically cultivated field. Content of protein, carbohydrates, ash,
water and fat in the grain were not different significance. In 2019, net incomes of
conventionally cultivated wheat was 461,031 won/0.1 ha while organically cultivated
wheat was 443,437 won/0.1 ha. In the rate of income, conventionally cultivated
field was 83.0% as against organically cultivated field (73.3%). In 2020, net incomes
of organically cultivated wheat was 437,812 won/0.1 ha while conventionally
cultivated wheat was 418,281 won/0.1 ha. In the rate of income, conventionally
cultivated field was 81.6% as against organically cultivated field (73.0%).

Key words : organically cultivated wheat, wheat weed control, wheat quality,
wheat yield
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HZ3E2 QITHNAQS, 2003). ©]2]g X344 AL sHABEHAY EF 2 FH24
o] Az, TAHE bHAT FHo Y, ALTMsd Yo A o] Fo] AAHS Vs
& 4 AL Zolth(Jung et al, 2015).
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A E =M (Park et al., 2001) o] &2 AW A7 AHo] A= A= B E I TH(Beanlard
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o2 HydE = JATKNICS, 2015b).
87 AFE7elA A" - 718 23] v A E(Gelatin Chitin Microorganism, GCM)2 T+
gk 2lE WelT A 2 AEAR B tie A7 wol sE itk 18 Fux
1 8 F71AA Agte - 7| ESn| A ES JUHA RS A & AEAAS 9 75
QA do] ZAE AL H(Choi et al, 2018), Z1ERE3NV A =] Bacillus amyloliquefaciens
Y1& ESH G A elste] BEulEel WASt= Fusarium oxysporume] WA 2 2= AY
& HYTHMaung et al.,, 2017). =3+ 7|”HE3] H|ABES o] &3 F7lA <] T
HiF71ES ofe] &= H&ste] el BAd S A d77F RuEJAHKim et
HE 0 ES o] 83 34K S 7154 (Brzezinska et al., 2014)3} 52HE 3
ol g AEsfozA bl B3 A77F HIE AK(Singh et al,, 2014). SHARF &
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ZAFHAL B A7) 20199 IH T FEHFS 529 mmOE A
A, 20200 LHF FHFLS 5.04 mmE 2L 77 AUE dH T A5 vlwsty
025 mm F2 ZASE ZALEITHKMA, http://web.kma.go.kr/aboutkma/intro/gwangju/index.jsp).
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el 7|’ P =(GCM) w2 1= PA=Eg7IolA GCM PIA=E[500 mL, GCM,
Lysobacter antibioticus, 1.5x10° cfu/mL, (F)F24], A A9 Adgel . 716l wjorg 712
(500g, GC™)& @il 25~35C oA 3Uzt vjfste] nlefed o] Agtel . 7| el Eau| g o)
CHRES s, PAE FE 1FEF WAE FIAQ L, N9} Hr(1~2kg) S
Hol 25-35C oA 447F O wjefete] & Aol ARESATE F7]AHlT ol had B ¥
750 LE 2 Aui7IZEe) 2019 3¢ %, $57, 49 T, 5 284 713, F 43 g4
Azt

ARAFFTE 201830 R A2 APA i+ 25 S (Triticum aestivum L. cv.
geumgang)< &3 AL, 2019d 50l 25 S Y (Triticum aestivum L. cv. saegeumgang)

& HESAT
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o] FAIEE 2018 1€ 59, 2019 11€ 390l f71AwFo] 2 F4tat gge
2 0.1 had 303 kg¥ TAE dFekA L, AP 2] B¢ B4 YR O = 0.1 had 24
kgs T3
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ANgolAe= = F71A8 Al 71824 HzZbe] HE Aufjsta ¢ Hy Y 22 F4bE

g F EFFEE 2o $U1ANEE AT Fule u
=3 f71dvRE Agaan.

714 vz} dutn| g ek A ZFLS Table 19 JEFAT. A3 §-71A)

Table 1. Comparison of amount of applied fertilizer on conventional and organic cultivation

Item Conventional cultivation Organic cultivation

. + Rice straw (230 kg/0.1ha)
+ Rice straw (230 kg/0.1ha)

Basal . + Chamjoa (mixed pressed cake)
. + Pro24 bokapbiryo (N-P-K=24-16-5): .
fertilization (N-P-K=4.5-1.5-1.0, organic matter

50.6 kg/0.1 ha
70%) : 133.6 kg/0.1 ha

- Ddangkachi (organic fertilizer)
+ Urea (N-P-K=46-0-0) : 9.1 kg/0.1 ha (N-P-K=3.5-3.9-1.4, organic matter
60%) : 12.5 kg/0.1 ha

Additional

fertilization

Total amount of
. + N-P-K=16.3-8.1-2.5 kg/0.1 ha + N-P-K=6.4-2.5-1.5 kg/0.1 ha
fertilization
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9] A9 dd= 812230 kg/0.1 ha)yg 25 A3ttt f71Au 7= 71824 3
1S 133.6 kg/0.1 ha (N-P-K=4.5-1.5-1.0 F71E 70%)= Al&3tal FH2A E3{7]| A s
= 12.5 kg/0.1 ha A1-&3FATh & AH| & N-P-K=6.4-2.5-1.5 kg/0.1 hao] Xt} T3 vl 1=
718 2 1] B3] F(N-P-K=24-16-5) 50.6 kg/0.1 ha, 50 Z 2 AH] F(N-P-K=46-0-0) 9.1 kg/

0.1 ha® Al-&3l] F AH| S N-P-K=16.3-8.1-2.5 kg/0.1 ha®] At}
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2 Aol AREE 2 2 el F HAlE sAA Y ARE A7) B A 2 7S Table 29 2
o} YA ] F2YAE ste] 35 Aol glufosinate Al 2] <2H<&0]° 2} butachlor Al 2
o WA E ARAE AEAL, F7IA AT JE2UAE st o A Al 1Y
2HY AY F FFFE 10 aT 303 kg®E FAopH o2 Wt vhFetnh =9 U
o] AF7I Folle F7FE ol&sto dFHste o EYHA WHOE Axste= WHE
o] &3tk Hell F= BAstE FAEF HEUES YN EE 7)o ZF Aol A
A 25 ANF st TFE AT BeA Tt AT Zh2E R 30 em®
A 3ukE o 7 zAMsLITh
Wl es WAE sl dAAu oAM= W T FAAE ol &tA Fkom, {7l

ko Eon

af)
Ae}E . 7B B v A E(GCM)Hl FH S A-S7]7F B2k F 43] 500 L/0.1 ha®d ¢

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 weeds - Control of weeds
- Average seeding (24.2 kg/0.1 ha) - Dense seeding (30.3 kg/0.1 ha)
Nov. 2018 + Rotary tillage before sowing (once) * Rotary tillage before sowing
ov. .
* Glufosinate-ammonium 18% (three times)

(300 mL/0.1 ha)
* Butachlor 58.8% (300 mL/0.1 ha)

- Control of general wheat disease and | - Control of general plant disease and
insect pest. insect pest.
+ No control of disease and insect pest | * Gelatin-chitin microorganism culture
Mar. ~ Jun. solution
2019. Ist: 500 L/0.1 ha (early Mar.)

2nd: 500 L/0.1 ha (middle Mar.)
3rd: 500 L/0.1 ha (middle Apr.)
4th: 500 L/0.1 ha (early May.)
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Application time Conventional cultivation Organic cultivation
- Control of weeds - Control of weeds
- Average seeding (24.2 kg/0.1ha) + Dense seeding (30.3 kg/0.1 ha)
* Rotary tillage before sowing (once) * Rotary tillage before sowing
Nov. 2019. + Glufosinate-ammonium 18% (three times)

(300 mL/0.1 ha)
+ Butachlor 58.8% (300 mL/0.1 ha)

- Control of general wheat disease and | - Control of general plant disease and
insect pest. insect pest.
* No control of disease and insect pest | - Gelatin-chitin microorganism culture
Mar. ~ Jun. solution
2020. 1st: 500 L/0.1 ha (early Mar.)

2nd: 500 L/0.1 ha (middle Mar.)
3rd: 500 L/0.1 ha (early Apr.)
4th: 500 L/0.1 ha (middle Apr.)

AAzst T FAAE Tt F7 ATl A el A= WalFR] FSwgoly, |t
4, 74}1‘%7]‘%, ke, TERARIAN, =UAR, AUEFE ZASIT. £3 He

&
Az 2 Aol A BAskE Fellet =RTsE Ao

S F e HREHE 201990 $U71SUEAT oJzste] 43T 2020
o B I EAATIN S8, A, HEGFE A n BraE zunde

2 =
() OATCOl| o|&ate] B3l Bauhg o2 2| Fo|okEehd s A FFH4e] Wi
O 2A FEE AU7TEA xR, AW AdHE2FSH(ESEdY), WAL Anjalo]a =
A9, 3 EHFL JZRAHE o] 835t A8 A THMEDS, https: //foodsafetykorea go.kr/
foodcode/01 02.jsp?idx=263). B3} ESF2 A 5o FANA ZA, Z20dd & 3&E
SrFS W g ol&ste] ALts it
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A @T A= Ao iRy 3HHE 0 2 sto] AHEo A&, Wallg TANIE, U A4
g, 4 AR S A Y BAIEAS SAS 9.4 (Statistical Analysis System Institute Inc.
2002) packages ©|-&3sto] EA st om, 7‘1‘1] b F214d-2 Tukey’s Studentized Range (HSD)
Testo} t-testS ©]-&3t] HASIAT

il

N@7I1ZF & # 9 F71AE AT B o|58hd EA2 Table 37 2T 2018
o] #PAu) T pHE 6.1, 7715 18 gkg, A 71 mgkg, ASAHZLF 03 cmol*/kg,

W
m{o
L _,

X 23 ZF 4.8 cmol /kg, AP IVE 1.3 cmol /kg, &4 170 mgkglo 2 SA =

H =EY 7IE St AL A ZEH TR, A7IES R A A
S Hola FFFAA] Fokt Bkl HrAl shetdel vlastH Aot faAE A
SHZtgo] S £ FAE Bola frled Faih AL FEY dEFS Ee 4
= 2ATh 20183 5¥2] A71AH AET pHE 6.0, F71=F 19 gkg, FE214F 54 mg/kg,
A BAAZEF 0.3 cmol'/kg, XA ZE 5.2 cmol'/kg, XA vF1HE 1.3 cmol/kg, FET14F

275 mgkgl Z VENGTH =EF /)% SR AW A faLo] #AF He 3
BE HolT FEFN WAL fHoR B Urhnh

= T
BEHOAN B BN LAY A4 VR B LT, D56
ekl o £XE Holu fUEH FaTh XA FY e 1%—% _/':;‘(]TE__ B

Table 3. Chemical characteristics of the soil used in this study

pH oM Av. P,0Os Ex. Cation (cmol'/kg) Av. SiO,
Item
(1:5) (gkg) | (mgke) K’ Ca™ Mg™ | (mg/kg)
Optimum level 5.5~6.5 20~30 80~120 0.2~0.3 5.0~6.0 1.5~2.0 157~180
Average level 5.4 244 114.5 0.7 4.5 1.3 136.7
Conventional
6.1 1 1 0. 4.8 1. 170
(May 28. 2018) 8 7 3 3 7
Organic
. 1 4 . 2 1. 2
(May 28. 2018) 6.0 9 5 0.3 5 3 75
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Table 4. Weed emergence on conventional and organic cultivation

Investigation date Cultivation Weed fresh weight (g/30cni) Weed dry weight (g/30crf)
Conventional 3.47° 1.34°
May. 10. 2019.
Organic 28.55" 7.88"
Conventional 2.10° 0.62°
May. 22. 2020.
Organic 15.73% 3.49°

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

B A AS7|7el AR, 2, B, olabdolel ZAPA A= Table 59 YERASITH
20199 59 1090 &A% 2] 49 APA 7} 8.5 cm, F-71AH]TF 9.9 cmZ -7 A
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77 e e FAE BRoU fFojHo £ AAE HolA FUth 2019 3¢ 29
dofl 43 L5 A9 BAANTFIE 02 F71 AT 57T Tha BkA Fo
2]l 2hol= AT 2019 29 28Ul AT Ymae] A9 FFAE L 5070, 1A
o7k 3470 = B3

]

YA 7 FeH o2 we FAE HATh T3 2019 29 28U lA 5
1 1097HA] A4S =39 A9 dAAE T} 1A T o ApolE Holx] ok
Itk 20201 5 8ol A5 £EF2] A5 AT 4NZ FrIA 8T 48N = F

Table 5. General growth of rice on conventional and organic cultivation

Investigation Cultivation Plant length |Seedling number| Tiller number Ear length
date wiHv (cm) (No.) (No.) (cm)
Conventional 8.70° 50.3* - -
Feb. 28. 2019.
Organic 9.80° 34.3° - -
Conventional 18.67% - - -
Mar. 15
Organic 18.27° - - -
Conventional 28.13% - 60.7% -
Mar. 29
Organic 30.20° - 57.3% -
Conventional 44.73? - - -
Apr. 12
Organic 40.93* - - -
Conventional 64.67° - - -
Apr. 26
Organic 69.93° - - }
Conventional 99.27° - - 8.5°
May. 10
Organic 103.87° - - 9.9%
Conventional 67.07° - - -
Apr. 20. 2020.
Organic 63.20° - - -
Conventional 71.87° - - -
Apr. 24
Organic 69.93% - - -
Conventional 93.73% - 47.7° -
May. 8
Organic 93.93* - 48.32 -
Conventional 95.53% - - -
May. 22
Organic 96.20° - - -
Conventional - - - 777
Jun. 5
Organic - - - 7.37

Values in a vertical column followed by different superscripted letters on each date are significantly different at
p=0.05 using Tukey’s Studentized range (HSD) test.
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o]ZQl zo]E Holx] ekgtor 2020 6¥ 15U =43 o] A9 AP T} 7.8
cm, 714N 7.4 emZ 2] Z Q1 xpolE Holx] ikt 2020\ 4€¥ 20U HE 5€ 227}
A SAE 2% I FYHR] Aol E HolA| stk v 8 A WFAule] SAlE A
B3 AF(Im et al, 2013)°l &J5tH A=A FAHFANA A=A AT vls] 4ol 10
emA = st EH B Aol e M Abe]l fo48E& Kol Zpolrt giith o]elgt
Ade Fz27 AT F7IA T A Agd - 72w g Eo] AHEL] x| e A
S S7HAA FHxel o3 249 Favt AHE R AlndT

41:1138]
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A A B = 8 e TR ARRIMY, 2w, AVFEE, drkEl, =1
AR, AHER7F BEEN oW Zh Au] ol A o) DAY }o] Table 69 LFERAATH.
2019\ 0= F2=3ol, AV, v”}éhﬂ 747:}—‘?*71“3, E-AF, AY=o] TAYsEe]

m[o
PN
>
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om BYANTF W FAAMTANE ARG HeFgego] tha B
o 202080 BT, AAR, Lrﬂxﬂv ABE, FERAo| o] WA

ow H ATt vls) BRI =-ATE F7 ATl A oA skt E R
Al Al e ol gt AE Fagh 9102 BuE 3 JTHNICS, 2015b).

o] zuf Alof] WA= FaF Ay 24 201930 = =Eo] #EEJ oW 202013
o= =53 Fal7t H“&o 31 w WAYRIEE Table 60 VYEFH AT 2019 ol 33 vl
T7F 71T RY =540l T AFEHJYOH ol APAu oA AAHNRE
F71 AT R B Bol Al%é Zo] &9 WAl JFE vH S o= Hi .
2020950l &= 7 Al BF 257} F3l7F dAS R Ahd T o] Sk &3
7} Aol FERApo] A o] EAd] WA E T

201997} 202019 2] WHalF L AR S HnEHE w FrAE A 2R
B FeFgolgE 2019 vl 20201 HAYo] FASHATE 2020l = F A El T
Y S7FE I dupgo] TSR] RAT Ak SUFE 1% vl BRe R QI
FEREAro| Ay o] ST JJrﬁJJXHHHer«l 739 20200l = 24F7H o] WAyt oF
T} 2019\l BI3] 20200 ol F3l et FEREAo] A o] WS =H] 2019l Bl %
7]&0] 1.6 C7} Wekal 2019\ 1€+ 7&# °] 3.6 mm, 3€°l= 7.5 mmo] =T 2020
19S 21,7 mm, 3¥€= 155 mml 2 A8 Z7)ol o] o B Ao| f1o g A}
gt FErxolaye B AL Pohymyxa gramins ™7\ 'E'—‘ olo| 2|3 Barley mild
mosaic virus (BaMMV)7} ¥2lolm ALy Ed 7| edsy sk ZU12 Qs A3t
(NICS, 2017).
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Table 6. Emergence of disease and pest insect on conventional and organic cultivation

Major disease and pest insect Phﬁslol(()jglcal
Investigation . sorder
date Cultivation
Fusarium |Powdery| Yellow | Leaf Pentato- . . Wet
blight | mildew | mosaic | blight Smut midae Aphids | Lodging injury
Mar. 29. | Conventional 0 0 0 0 0 0 0 0 0
2019. Organic 0 0 0 0 0 0 0 0 0
Conventional 0 0 0 0 0 0 0 0 0
Apr. 12
Organic 0 0 0 0 0 0 0 0 0
Conventional 0 0 0 0 0 0 0 0 0
Apr. 26
Organic 0 0 0 0 0 0 0 0 0
Conventional 0 0 0 0 0 0 0 0 0
May. 10
Organic 0 0 0 0 + 0 0 0 0
Conventional + + 0 + + + + + 0
May. 24
Organic + + 0 + + + + + 0
Feb. 29. | Conventional 0 0 0 0 0 0 0 0 +
2020. Organic 0 0 0 0 0 0 0 0 0
Conventional 0 0 0 0 0 + 0 0 0
Apr. 20
Organic 0 0 0 0 0 0 0 0 0
Conventional 0 0 + 0 0 + 0 0 +
May. 8
Organic 0 0 + 0 0 0 + 0 +
Conventional + 0 + 0 0 0 0 + 0
May. 22
Organic + 0 + 0 + 0 0 + 0

* Frequency of disease and pest: 0 (none), £ (low), + (moderately low), ++ (moderate), +++ (high)

gt

5. % T eL 8 4

U FEFdes B FFE 20199 62 5%, 20203 62 5Y 3] £AEE F Table
7~8° UEFHSIITE 20190500 48 & ojat o] Fof FAE ARG A, AsyA vl

= 1579 28370 vebd v 7]l 179 2548702 YrERgTE 20199 =0 2
Ao 85 S-S 159 4AY 2 345 A= Table 790 YER = 33
A T7E 293N =, 7AW TE 283702 FoA ] Ato]l & B3] YT Table 7004
1579 Ade AT 01370, F71A = 0070 24 By A2 {7126l 7
ZF o] ARl Apels HAFA] gkttt

Table 8ol A Z+ A E]l79 1 m’e] F#HS 30kE Ho3te] 0.1 had FHS A4S
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20199 %0l A el 532 kg/0.1 ha 71 A8 = 559 ke/0.1 haZ 7] A8 +7} tha
=t FEXFE DA TE 100% 7]FCZ AR HA FI) A8 TE 105% 2 27
O] @2 &S BTk Table 8ol UERA BHF2 AAF= 812 g, fF71A8] T2 804 ¢
S 2 H]5=3tH T Table 8ol A4kt AHE2 FPAulFAA 2%, F71A8 TN = 1.2%
2 FA L Rols Aol HolA| edt) EF Table 8ol 3H4td 1 3 NP FT = AP A)
Hi o A 1.2 g, F71AMl oA 1.04 g2 AZE B8t fFo)dS Hole Aol fITh
2020 =)= 10a2 A4S FaFo] AYAH]F-= 541 kg/0.1 ha 7141 Hl 7= 603 kg/0.1 ha
Z 71T A U FEAFE BYAETFE 100% 71Eo2 ALt B f7]A)
HI = 111% 2 22 O B8 k2 Bt} Table 80 UEMA EFS AP Al T= 875 g,
F71 A T2 873 g0 & W53 Table 80l Al4HeE AHES B3 Auj ol A 8%, 7]
Al A A= 10%E F24S Hole Aole KolA &skth 20191d Hl3l 202013 A
HEo| S7IIA = ole A5 SVt W HiFEFOR QA% FEEA o]l o3

=78 Ao 2 BRItk(Park et al.,, 2006).

Table 7. Comparison of grain numbers, weight of grain, head grain numbers and broken
grain numbers when wheat was grown under conventional and organic cultivation

Investigation .. Grain numbers | Weight of grain Head grain Broken grain
date Cultivation (No./spike) (No./spike) numbers numbers
/5P /5P (No./spike) (No./spike)
Conventional 28.28 1.21 29.28 0.13
May. 10. 2019. Organic 25.48 1.04 28.33 0.07
t-test ns * * ns

ns: Not significant difference, * p=<0.05

Table 8. Comparison of broken rate, grain yield, weight of liter and weight of white grain

which grown under conventional and organic cultivation condition

Investigation Cultivation Broken rate Grain yield Weight of liter Weight‘ of white
date (%) (kg/0.1 ha) (2) grain (g)

Conventional 2.01 5323 812.3 4.20
Jun. 5. 2019. Organic 1.23 559.8 804.7 3.96
t-test ns ns ns *x
Conventional 8.0 541.3 875.0 6.02
Jun. 5. 2020. Organic 10.0 630.0 873.8 5.78
t-test ns ns ns ns

ns: Not significant difference, ** p=<0.01
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2 AelA 1A T A ARl s FrIAMAIG T A EFEARA] 2}
A F71AA AT A FEFE vwEtdS w 20199500 o 20% = S
2 447 kg/10aS HTh F2rh ThEAdd B9 FulE o] &ste] & Al EHE]
7heked ol FaEs dAde] R £ A@ At T FIEF(1996'd) 0l A
SA T SR FAEAE vt 0.1 had T2 Belae] B9 422 kg2 B A
TN E ta 5 s BT FAE SETE 769 g2A & AlFolA e deyAu)
ok F71AMT7E § =A%

2020 =0l = FrIAE T A ARG B2 F-Fo s I Fajol o7k FEREAC]
Aol BT Fzo) thlAY o2 S ML F 30% FE e £ 442 kg/10aE B
ATt FYA T E3E Sl o} FERAfe| A of3h de 2
& 7l 487 kg/0.1 has B 3iTh

>

off ofN Mot

< ZARE A3E Table 99 YERAATE 20190l =843 el
A AT} F7IA T TF A EEEFS o AR0 Aol YR A At Sy
SHA(NICS, 2019)¢] Kol oJstH g2 gastdolA 2015020l &3k dd=e] |
FAzA | mEE Tl Fg e 10.6%2 YERG W, B A o] FeAuj o) A wha
A3 8.78%t 1Al o] T H 3 EF 8.45% KT EUTh A FAEY 20150 =0
ZAHE 3RS 0.58% % e REH B A FollA A A ul o] I]ESEF 1.52%%}

F71A o] 37 1.56%= oF 2.60 H2 TS BT 202009 783 ol A
FEIFFE BYAT= 9.6%, F7IAMTE 10.1%Z 201900 53t Lo Ao $1
FFET FolAE Hole ZHAE BAth &S F AT 25 20199 &35 A
I FoA S Hole AolF Ho|A gk F Auj7Ee] Aol HolX| it T}
Fol A9 F Al % 201990 e dLHT Fo48 Kol FTUHE HYloH F
A EzEe] zpol= HolA] kit A e 20190l BIS) 2020089 O FUHEE & R
Fom FAYAuF7F KA TFEYG ¥ 2 TS BT eestEEER 202000 5
et ddo] 20190 g WEHTE 2 S BIow F AuF Ao]e] zpo]= Kol
A Tt LR =2 IR HE vEete et Vi e AW HdEs S
o S ojFA vteE Ao® ®BuHE ul rhKang et al., 2008).
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Table 9. Wheat grain nutrient analysis which produced by conventional and organic

cultivation
Investigation Cultivation Water Ash Protein Fat Carbohydrates
date (%) (%) (%) (%) (%)
Conventional 10.96 1.52 8.78 1.11 77.63
Jun. 5. 2019. Organic 11.24 1.56 8.45 1.11 77.64
t-test ns ns ns ns ns
Conventional 9.55 1.50 11.11 4.01 73.13
Oct. 19. 2020. Organic 10.10 1.44 11.82 2.93 72.63
t-test ns ns ns * *

ns: Not significant difference, * p=0.05

7. A8 &4

A Ay Fet G AFEAL] 20199 D A 9 40 BAG A
Table 100 YERJATE FAaA e D 32 1 m*oA Q] 43F& F4FH(532 kg/0.1 ha)
F& AHgstA e, AT U FEERe Fxadel] o3 &8 20% 283t 447 kg/
0.1 haZ YeEPgT =2&2 1374 B2 20193 71 13 E 52 AR EA= 1 haT

09, F71ASH AL A7 1 ha 35THAY REFS WY 5L ALD w) Hel
oz We Ay Wi REFe Avon Yol e mtalan. Ed,
S FRo AFSE = olnd ARFORA | had 0RAL 2 AT Sl E
Faer) = olnd ABIe WE AT 1, D 5o 4BL Aaol e F At
nzo)7] Wie] Selol AT Wl Aoz tiro] AN gkt AN MR 5

°F 5 FAANAT FAMAE E@z‘s}%l o AP Te] A Gn] TN 9.47H/0.
2 Yehd vka) §71AE 2] gl = 16.29-9/0.1 haZ F7 1A T-7F B A u) ol 1)
3 tha w2 o E YETH 463%HHH?«I ol &L 83.01%= YERd WHA, 714 )
T9 EFAES 73.25%% AFAMTIE F7 1A TFEDG ThAh 52 A0 R Yyt 2 A
279 I A F7EAL F71A 2(45,0009/40 kg)ol T3 Al H(38,0009/40 kg)Xth
drjgoo] k(2018 719), =& A F71A A X8 Rego g s
A2 A EA(35,0004/0.1 ha), 71X 42 EA(17,5009/0.1 ha), = ©] 22224 (50,0009)/
0.1 ha)2 0.1 ha@ A ZF 102,500¢ ] HzaS Adigton APAQuj7e REFOE
= o] 22 E-A(50,00094/0.1 ha)S A|Ltc)

20209 59] 7 BRNA A Fohe ABFo zbole 201997 Aol7t gllem {714
v el A= %;9} F3ll, FERAo| Iy Fdllo] 9t £ARE 1 m*IA Y FEFE 10a
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I AYAE A= F
3k2H8H(541 kg/0.1 ha)X
e 71 A vl ol A

Sl §7)

Mol §71A A PRl YL AL Fa a0gA Frel thigel A}
Ha ok FrIAERN A F2EAA S FY F de AEE Auirisoly HAYY 5
of A7F Hast 25 gGA AT F Ae s7IAY Y e o] Bad Ao
2 Helt}

Table 10. Economic analysis of rice production when wheat was grown under conventional
and organic cultivation condition
Conventional cultivation Organic cultivation
Classification Amount Cost Classification Amount Cost
(won) (won)
Yield (0.1 ha) 532 kg | 505,400 Yield (0.1 ha) 447 kg | 502,875
Subsidies for eco-
friend ult 0.1 ha 35,000
iendly agriculture

Q Q

é Paddy double-cropping é Subsidies for sustain

= ~ . 0.1 ha 50,000 | .5 . . 0.1 ha 17,500
= direct subsidies 2 organic agriculture

=g 2

Paddy double- i
accy CoUbIeTeroPPINg | 1 ha | 50,000
direct subsidies
Total 555,400 Total 605,375
Basal fertilizer 25 EA 40,480 Basal fertilizer 6.7 EA | 111,555
Additional fertilizer 0.45 EA 9,000
s:f: s§ Additional fertilizer 0.83 EA 13,114
] Seed cost 243 kg 29,889 || &
&, @,
@ =
o Herbicide (butachlor) 3 kg 5,000 | o
2 2 Seed cost 30.3 kg 37,269
Herbicide (glufosinate) | 300 mL 10,000
Total 94,369 Total 161,938
Income 461,031 Income 443,437
Rate of income (%) 83.01% Rate of income (%) 73.25%
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