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Liquid Fertilizer in Organic Farming

Nam, Chun-Woo - Cho, Young-Sang + Moon, Hee-Ja -
Chae, Soo-Young + Yang, Eun-Young - Cho, Myeong-Cheoul

This experiment was carried out to determine optimal concentration of organic
liquids for the improvement of antioxidant in pepper. As human beings enter the
age of 100, they are naturally recognized as a standard of high quality agricultural
products for safety and improvement of functional materials. Tomatoes are among
the most consumed vegetables in the world and there is a growing interest in
varieties with high functional content. However, there is a limit to the improve-
ment of functional materials of certain varieties, so it is necessary to study the
improvement of materials by cultivation physiology and environmental conditions.
The test material was sown on March 15th in Wanju province and on June 15th
in rain shelter house using pepper “suppermanidda” varieties. To investigate the
optimum concentration of organic liquids for the improvement of antioxidant, 15
kinds of treatments were carried out including control, tomato liquid fertilizer etc.
The liquid fertilizer of organic material was treated with 6 times of irrigation, and
the analysis of nutrients and antioxidant was done by harvesting pepper on the
September 10th. The contents of beta-carotene was increased in the T3, T4, T12
treatments, vitamin C was in the P14 treatments, flavonoid, polyphenol were in the
P12 treatment compared to the control. In T12 treatment, flavonoid increased by
115.9%, polyphenol by 121.7%, beta-carotene by 117.2% and vitamin C by 136.1%
compared to the control. There was no significant difference in the growth charac-
teristics and characteristics of pepper fruit of pepper according to liquid fertilizer
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treatment. Therefore, it has been confirmed that the organic antioxidant is affected
by the liquid fertilizer treatments of organic materials and it is necessary to study
the environmental conditions such as temperature, moisture and photosynthesis.

Key words : liquid fertilizer, nutritional content, organic farming, pepper
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A vty A EAH(FTA)S 20063 3-USA FTA, 20153 35 FTAZF a5
of Al BAZQ #AAAA I} Ha ok AA s =T Sk} BA Q1 FTAY)
7hHsEo] FAS V| et F4AHE AA Yol AAE Aotk w4bEe uFALS
QF =7], B, groll whet AAEH AT, 21471 1004 Altie] A7FF7-] 43kl kA,
7157, vtoll et AR " Zlolt}. &, MHA, 7154, Agnldd wet 4G el A
AE Aol otk SEuEtre] F8 A= S divlEtE AlALFE 105
7 Ban$-gl 12,3153 9/10a, T 1,177 9/10a) =A1F+= I 11,686Y/ke, &
1,8959¥U/kg O 2 6281 & 33t Zpol7} Qi whs, 4uf T thiFEo] 38 oo = Ag A
Ol Holi 9o AAHFE Fro] 11~80%7FA] BUTHR.D.A, 2015). old & F=r
AHE ol whEt a1, ks o] AL A2 Z4Z) 84,941 ha/2000', 44,941 ha/2000' o) H] S}
o 36,120 ha/2014'd, 25,062 ha/2014 3 .2 50% 7+43F95 S H(R.D.A, 2015). o] dA2 5
g do] gle 3k VHEE Ao R oidHn

o] A3 AFZE FF L AujA| Yol wE =7 EA(Shin and Lee, 1991; Choi et
al., 2000), A= % AALHA 2 EA E4(Kim et al, 2004; Park et al., 2003), carote-
noids, capsaicinoids $&w4] 2 EAH(Kim et al., 2002; Topuz and Ozdemir, 2007; Vega-G
, AFE e datsEdS g8k e,
HIEFR] Ce= tEZQ 484 viEtd] 2 iksl JEC24 oF o, =3 o, ol F
E =91, FeHle A WE FAsHeE tlol T8I A0 E HIEI JTH(Choi, 2006;
Gropper et al., 2009). Polyphenol &= 21& 221 A= E Hd F opxfjFoll F= j
A FEHE gy 28t Jom, A 4E & 3o 9@ Adud dede o
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et = 8 A8 X84 EZ<I capsaicin? dihydro-capsaicin®l] 7113t B 315 o
Jo, ot o upg) AF AAR 8TV} thFslth(Kawada et al., 1985; Chiang
1986). 139 7H¢ T83% 54 T stve 553 dents 7HA AL e Aotk a9

u]-&-BES capsaicinoid Al & 7]Q1g Ao g2 dHA o, 57) FFA Fol capsaicin
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dihydrocapsaicin®] "]-&%S U= T8 AESZE 4HA AtiKawada et al,, 1985; Chiang
1986). Capsaicinoids= =2 5 AT AES ST Byt ol d4tbs) &l
Tl AT, BEY, 4T 2 IRAd X5 5 O AP 2ot g0l
B 53 ATHZhang et al., 1994; Gang et al., 2008).

89 T FAAAE At F HAALE Eol7] A W Fo] st fU1EY
oltt. frlEde A4, 7158 BAE AT 7tede] e HoE AFHETHNam et
al,, 2015). & UM E 2, F3AA ] BEa FAEA7}E e uf, o REo
7152 2] sl AT 50-70%1 29, el ERFAL 95% ol For I3
Hold s 2 BaE 3 JTHNam et al., 2015). AT} o)A 2=2] W84 3 o2 7}

A WS iAol A3 = AL E YEFSTHCho, 2012; Nam et al., 2015). LT FTAA]
o, MAAIT e 1FZH 7]Fe] E 7leA EF BESE of 2U% Aol vhef 7]
A B4 #F3) VlES Fohitd FAAAY Ao Hao V&Y FORE ¢itd
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AuixEs O HE, @ 15, © Aokx, @ AF+itokx, © o, © sz, © STV
(5%, 2.5%) & 1542t tH(Table 1). ARA T AF ARG} FE2 o83t &4
ol Al 39 259 TE3HA 62 15Y0] P1-13 A FE HIZFEE-2el, P14, PISHEE

[e=Rs}

w0l 2zt QA SR RFoH] AZWHE 110 L BEo] nFAn+ZA5 57 e

4

7] 5 BAES 80% A, FLF 200 g+ HHE 200 g2 FET F EL 100 L77}7<]
AL T, FAS G 1 oy Bé FgAZIth P3~P15 2T WEET =21 2A 9

=
< P29} o) dHA|ZE H 2 AFAHHAFOERUF)TFRGBEIMR(AT)CE HoJd A,
| 2 F EFAN(5%), 63 BFEAT Pl2E LFWH| Aok (45)+ b2 (3F)+3]
Z(@4F)y+=HBoL 5 STIFOE HOUh dbokx, oFx, dlx, AHBOlE 247 T 5
Az & AU 2 AL A B3 242 1119 HLE T F, AU EQ7) S o] &3}
2581 (4%) = 5] A8te] FHE S0ul = 545t BSFATHTable 1). 1 ths 5% A& A3k

st F3ATIE A Al AAZ7F HASE 98] A GA A THTable 1).
FAA Ao e FUFE B2 99 Aol ANIFE It FUTIEN L3

Aol A FAsATE F71882 K, Ca, Mg, P,0s, CO/NE&S #4351, 442 o)
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Table 1. The treatments content of liquid fertilizer for the functionality improvement in pepper

Treatments Content

Control Control (to use basal fertilization for organic farming)
P2 Pepper liquid fertilizer, 5%
P3 Wild plants of 4 sorts: dock leaves, reed, goldenrod, crabgrass, 5%
P4 Pepper liquid fertilizer + P3(wild plants of 4 sorts), 5%
P5 Herbal plant of 3 sorts: Ovate-leaf atractylodes, ginseng, wrinkled giant, 5%
P6 Seaweeds of 4 sorts: sea lettuce, Gloiopeltis tenax, bundle, Irish moss, 5%
P7 PB (pepper + wild plant (4 sorts) + herbal plant (3 sorts) + seaweed (4 sorts), 5%
P8 PB (pepper + wild plant (4 sorts) + herbal plant (3 sorts) + seaweed (4 sorts), 2.5%
P9 (P7)y + ginseng + brown seaweed, 5%
P10 (P7) + anchovy + fishes, 5%
P11 (P7) + ginseng + brown seaweed + molasses, 5%
P12 (P7) + stevia, 5%
P13 (P7) + saltwort, 5%
P14 ginseng, 5%
P15 brown seaweed, 5%

E7EE, EetRolE, FEHE, HIEVIC, Aol 5 5FS #As At
HEH 2R EA 2 F 100-200 pgoll 3133t AREE FHste] 24 ddEedo) Y=o
E oS &4 10 mLF 60% TAHEFEE &9 1 mLE 7hste] 70C 8 Fol
307 2+ JESHY vt o|AS B2 B Wslal 1% FIUEF £ 225 mL
7?0@4 10%-7k xmqu Olow 2,000

Aggdo = gt} I T, HPLCO #AZA(FUH 20, ZHEE 40C, §% 1.0 mL/2)
< BE 3 FHE APEYS 20 pbE FUEA @.%KPE} HPLC (NANOSPACE SI-2,

HE}7F 28 (mg/g) = C x (axb)/S x 1/1,000

C: ADEY Fof METIEZR ¥ (ugmL)
a: AGEe] L), b: AHMF(HED A9, S: AR AW

1/1,000 : ©2] 34 Al
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HIEH] C £42 A5 F EA5HE e CE WERIMHEN O 2 253 3dF vlEgdl C
(ascorbic acid, AA)E 2,6-dichlorophenol-indophenol (DCP)Z 4Fs}A|A 4+8}d (dehydroas-
corbic acid, DHAA)S. 2 THE T3 2,4-DNPH (dinitrophenyl hydrazine)E 713l 24 9] Q A}
F(osazone)= FAGAIZ T FLHHS0.) S 71l €A 71 TAAM L F4E bis-2,4-dintro-
phenylhydrazine®. 2 1 3=]o] ¢t H AMRESS YelH=H, ©|& 34 510-540 nmol| A
EFEAR FHEE SAst] AT AR dAFS AL & F Hgs| 22 &
o] WERIAR-ZAE NS & S|4 H53 5 JHE S} SLF BIER CEA 1-5 mg
FHEEE #5538 S dAHTHW g2 100 mLe] HaZetaIe 7] H2 HE
Aik-Z24HEA 02 100 mLE ot &S o Fste] 239 & mLE AAMNA 1 F9o o
v s AR A dsde Fske ’\]Uq%"—ﬂ_‘li gttt ok, 238 B
o 3= mE Aie AEEY 2 mL 52 F vl cHF 2 4kstE HlE}
9 CFES ZA7e] S 3 MBI Ci(pe) o= UERA A& A oA 2ot T 2 Tyol
g3t Ho2RE T3l C R GE 3 A& T HIE CIEFS s 2o= +

- _ G N A3 HFHg) x 2 100
Z HelY C 3 (mg/100 g) = x50 x -
% H]E} s(mg 2) 1,000 W PEEEET)

g0l B2 2.5 mgol sFets ASEE AEd] A 80% TS 20 mLE
of g3stth AP, ALY AFS ARE TES] 9ste] ARgStE =3 At
ek AES =S 7Aoo A}J%PE} A4 E-2(1,600 Xg, OT)E 0}04 FEHE

%

AFS 50 mLE f&t}. % ZPgHyo|lER 1 2-5 mgoll *SH 3t A EE 79,%1%] =
o} 80% ANEHE 20 mLE 7tsted &3lAIZITh YA EE (1,600 xg, 10)3t] F5HS F
st o, F2 i3 AlRC A ARE FHle] FF 10 mLol| &35k o g2 10

S 7hste] LAEE](1,600 xg, 10)SH} ZHR-E] 80% &S 8 mLE 713l 33 &%
o A FE2HE sl 80% oS AMEStY] AFS 50 mLE Pk BEEA] 2Al=
2ok 71584 F71E A gl bt BB v FEE 4 R FAPY
FHFE9 AE o83ty TEEH AYFAS AT A5 FFE} AR FAE
FEEY AE AFA HEAA AR T F STt olE FHFE T

F FetHolE PH(mg/g)=Cx(axb)/S

C: /\]754}2.011%9/] zg-_ .—a].il—o]\: tﬂ—al:(mg/mL)
a: AE-&Ae] AFmL), b: X, S: AE AHHg = mL)
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F EBesE B A EEEU) AL VUL 10 mg FUA FF3H] 50

. . =
mL R3EekaTe] AE F SRFE Jlete] 4Bk o) BEAYL SR A3

sAste] xEgAor AT AP EAe] 2AE BULCRE 5-10 meoll FETE F&
st 50 mL Fy &tz HI F SRFE &7 7T 308 §¢ 259 FEAH
19 A& SFTE S0 mL BERE F A3 sMst] APEACR Ik SRS 7.5 mL

A& ol Folin-Denis A 2F 0.5 mL

nEEde $EE FRE
o BAY FHES) A o) gale] BEEAY APAS BB AR FHE} FA
Y FAEe] AF o] g3kl FFaTh WEkY C7F F E3E Gl AT Fe 1A
sp7] 9lsh A= 3 ek ol FFS AISHFEL A1E L FA, vehn ool met vl
g A vEm C AT Be AR F e o 5 EesE @Yl 14
S e AR o) 5T MEY CF APFmG 1304 BAT gF 21 9

AT FREE AT AE Co AFRE ol BFCE Yol HIEH C 1A BAAS

Z ZP9=Y FFH(EIAC.ZEA)(mg/g)=[C x (ax b)/S] - (D x E/F)

@

cAEEY Fo] gd4atke] F%(mg/mL)

A EE&d A (mL), b: FAu=F, S: AEFA(2)

: 5.1.300 4 T Co] F(mg/g)

05220 w 3 o2 A% v CY I (mg/g)
: 52,1004 HE =53 vEY] o FEH(mg/g)
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FUAFo] A3} dihydrocapsaicin 492 capsaicin, dihydrocapsaicin®] EFE 5 mgE A &3]
A &3l acetonitrile 5 mlZ =<1 EFF 1000 mg/L-S working solution® 2 A3t} &
A AZxS 13 BEEA|E9} acetonitrile= 1:108] 82 sonicator = AFE3FY] 1AIZF W &
ZTH71A 80C Z 4X 7t TRAIZAY. I F AAEE7]E )83t 4T, 15000 rpm =71
ol A 15% ¥4 EElstdth E8lE A5 HS PVDF 02 um FAM] filterg o] 83t o]
st} Aol o] gatth A7E HAYS UPLCS 2712 column &% 30C, 4 0.4 ml/
min, AELE 20T 3lo A A48T
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NS E¢F A9 Aol pHe P11 A2 T 6.4, P15 AE T 6.78 AL BE A
TolA oF 7 AEEA Z Aol7t gl T AW A= Ae vUEsth ECE o
Z7, P2, P8, P9, P10, P11, P13, P15 A& FollA ol a1, P3, PS5, PS5, P6, P12 A 2] F-l A

AWl ECol AA W ET Holx oy Fad o)lfr= & IATH Ko}, Cas Aok
An7} 23 P3, P11 A FAA Eolbxla, thE AHEFe £ AoVt fle Ao = vE
o 1 FHA e FrAELS AFEAT EGAYE(Table 2, 3), AR E UERA &3 A 2d
HI G, B o] F7) 4 (Table 8, 3), 15 BAAA ] Fr5 F-FH dAE #9E

U Boh ALE A7t Bag AoE AAHAT Mge thi29] A2 TolA thA

ol ot PlIolA = Rt Fobxlal, P,Ose= PlIClA]l Eobial & AejTolAe o
O}F AL, NHy;-N2} NOs-N&= P11 A Foll A =03 T A< tFEE wold As
ERtth o2& Mg, P,Os7}F T 3-8 P79] dll =, P119] ZHej7t 235 o] YEhd Zle =
AZEE]ATE P14, P15 A 279 NOs-NE Sl 222 Yelhd A2 AR A 24 A4t
HSE A3 AMSHA| g 254 ArPadFH B o2 AZhE A TtHTable 2,

Table 3)

b & 3¢ Peorfr

Table 2. The soil characteristics before test as affected by agricultural materials of organic
farming in pepper

H EC K Ca Mg P,Os NH4-N NO;-N
P (cmol/kg) | (cmol/kg) | (cmol/kg) (mg/kg) (mg/kg) (mg/kg)
7.18 6.07 1.65 19.53 8.96 648.16 45.27 503.9

Table 3. The soil characteristics after test as affected by agricultural materials of organic
farming in pepper (Nov.22)

Treamenss' | pH | BC | i | emolke) | (matke) | (mehe) | (meke
Control 7.30 3.05 1.02 18.87 4.06 507.92 13.30 38.5
P2 7.14 3.52 0.51 13.45 6.22 497.98 18.55 115.2
P3 7.13 9.48 2.06 21.66 6.96 619.38 21.35 136.9
P4 7.19 5.39 0.73 16.34 5.52 422.16 18.90 132.3
P5 7.06 9.27 1.91 20.75 6.86 634.01 25.20 267.4
P6 7.18 8.67 0.75 20.08 8.11 657.76 20.30 200.6
P7 7.24 6.28 0.78 18.10 6.70 590.34 21.70 135.1
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Treamenss' | pH | BC | i | emolke) | (matke) | (mehe) | (meke
P8 7.38 4.47 1.07 18.42 5.38 592.61 19.60 43.1
P9 7.27 5.10 0.78 16.16 6.90 600.28 21.70 45.2
P10 7.32 4.89 0.58 14.90 6.70 561.35 20.65 41
P11 6.44 1.67 2.39 20.76 9.40 981.13 100.80 766.4
P12 7.01 8.10 1.53 15.49 6.20 571.79 29.40 208.3
P13 7.27 3.33 0.46 14.96 6.32 517.72 25.90 20
P14 7.02 0.56 0.82 7.66 3.58 222.83 23.45 0
P15 6.73 0.60 0.50 7.74 4.08 129.55 24.15 0
Mean 7.11 4.96 1.06 16.36 6.20 540.45 27.00 143.3

“See the Table 1.

¥ Electric conductivity

Fo AuAF e TIHEL KARES TF 1bokz, o
HEL lzolH Solsl Bl PO R Aokzel A 1 BSLD N E-S %, 3
zol A QEIA BT, Fed RS %, Aol A B, MndEe %, zdEe 2

oA 7bd A Uehgth At bmEAsct Wibe Aol utel th2A] ek, B
M

ful
2
>

Eis
< A EA =SAL PO RS AbokolA EAL Znd AT FolA
4

Table 4. The mineral nutrient of the main materials fertilizer to using test in pepper

K Ca Mg P,0s Na Fe Cu Mn Zn | NH4-N | NOs-N
(mg/kg) |(mg/kg)|(mg/kg) (mg/kg)| (mg/kg) | (mg/L) |(mg/L)| (mg/L) | (mg/L) |(mg/kg)|(mg/kg)

Pepper 1,290.56 | 33.72|103.91| 59.00| 689.05| 212 | ndz | 0.03 | 0.16 nd| 57.28

Materials

Wild plant |1,130.88|160.07 | 139.50| 71.74| 653.03| 4.86 nd | 1.61 | 020 |122.36| 0.29

Herbal plant| 527.82|322.53|111.55| 38.27| 677.30| 5.69 nd | 143 | 039 | 2839| 0.15

Seaweeds |1,958.19|436.62|790.48 | 25.64|2,421.64| 7.13 nd | 9.60 | 034 |546.51| 0.12

Stevia 418.79| 69.19| 79.86| 24.42| 600.46| 231 nd nd | 039 nd| 12.10

Saltwort 543.58 | 58.23|579.07| 17.69|1,911.40| 1.62 nd nd | 0.14 nd| 64.09

Ginseng 276.88 (238.11| 85.20| 12.61| 574.89| 6.20 nd | 242 | 0.78 556 0.25

Brown

1,868.17 | 104.12 | 186.40 | 29.82 | 921.83| 3.40 nd nd 1.12 | 62.57| 0.15
seaweed

“Not detect
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A&@71ZF F BI7FE SF2 U] 722 e Ao E YEGD B do] A &EH o
8¢ o] AHFFHASH 1Y 7, AL, = =
, A2 1440 7HE =9Eom PPFDE 10~124] AbolollA 7 =74 B335 THTable 5).
Table 5. Change of air temperature, soil temperature and light intensity by times a day in
the rainshelter

Times” Air temperature (C) Soil temperature (C) PPFD (umol - m? - s™)
10:00 28.6 235 1,291
12:00 36.7 26.1 1,231
14:00 42.5 35.2 990
16:00 38.7 31.7 230

* Investigate date: Aug. 30. 2016.

Table 6. The growth characteristics as affected by agricultural materials after treatment
of organic farming in pepper

Treatments’ Plant height Leaf length Leaf width Nod number
(cm) (cm) (cm) per plant
Control 156.8a 11.1 5.1 17.5a
P2 150.1a 12.2 5.6 17.9a
P3 157.3a 12.9 5.4 17.1a
P4 157.6a 11.8 5.5 17.4a
P5 169.1a 11.6 5.3 18.2a
P6 167.3a 12.8 5.7 18.8a
P7 177.5a 12.5 5.6 18.1a
P8 157.4a 12.8 5.7 18.5a
P9 169.1a 11.8 5.3 17.5a
P10 162.5a 12.3 5.4 17.7a
P11 162.2a 13.5 6.0 18.3a
P12 167.1a 14.4 6.2 19.0a
P13 168.5a 13.6 5.8 15.1b
P14 96.4b 12.8 5.8 14.6b
P15 95.4b 12.4 5.7 14.6b
DMRT 0.05” * ns ns *

“See the Table 1.

¥ Means separation within columns by Duncan’s multiple rage test (p=<0.05)
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A5 0= YERN A ZUA T 12 wjio] 2A471F0], W E, gEivte ZE A2 o
A YEbgoy 2 frlEAAR] 18, L YAIA(Cho, 2012)i 25 A g o
F1EAA A 15 ASELLS 24, 974, 95, vidgs 25 giA=2 zol7t §ld
o 2%, wir)EellA] P14, P15 ATl ASFo] A vYepd AL =4 AUAEA
2A vgAgdEo] A9 I wZel UrE‘er Ao 2 A= ATHTable 6). 7152 A&

2 2R SHUSHE BT Y, 4, T Ao/} G IAE A, %L Aol
Yoot e Afolzt ;af flo2 estor pasAs SHE 4E 27l 11
Gl dEl e Ao @ AV S A2 AN & Ao PAALTK Ttk
7). F715AA A TF FFe BoHe P2 A TIM 7P BRI T ps A el ol

A VR e Ao Uhith oA sl e 2t A, Ak o2 24
o o% el galrt Be Ao sl el gl Wsle] Aol E AzhE ATHTable 8).

Table 7. The fruit characteristics as affected by agricultural materials after treatment of
organic farming in pepper

Green pepper Red pepper
Treatments” | Fryit length | Fruit width Weight Fruit length | Fruit width Weight
(cm) (cm) (g per fruit) (cm) (cm) (g per fruit)

Control 11.3a 16.8a 12.3a 11.1a 16.7a 10.3b
P2 11.7a 17.9a 14.5a 10.7a 16.4a 10.1b
P3 11.5a 17.6a 12.3a 10.7a 16.6a 9.9b
P4 11.9a 17.2a 15.0a 10.8a 17.3a 16.0a
P5 12.2a 16.9a 11.5a 10.9a 15.8a 9.4b
P6 12.6a 17.8a 14.3a 11.8a 16.8a 11.7ab
P7 12.5a 17.1a 13.3a 11.9a 17.0a 11.9ab
P8 12.2a 17.5a 14.4a 11.4a 15.9a 11.8ab
P9 12.1a 19.0a 15.9a 11.7a 16.9a 11.9ab
P10 12.1a 18.2a 15.0a 11.2a 18.2a 11.2b
P11 11.4a 17.3a 13.2a 11.2a 16.7a 10.4b
P12 11.6a 17.2a 13.3a 10.3a 15.0a 8.9b
P13 11.5a 16.7a 13.2a I1.1a 15.8a 12.3ab
P14 11.5a 16.8a 13.3a 11.3a 16.3a 13.5ab
P15 11.5a 17.3a 13.2a 11.3a 16.0a 13.5ab

DMRT 0.05° ns ns ns ns ns *

“See the Table 1.

¥ Means separation within columns by Duncan’s multiple rage test (p=0.05)
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FT1F ZFEE AZ 10~13 Brix %=A &7 P4 A T4 7 =4 YERT
(Table 8). f71&AA Med A4 Ao F7] &2 K, Ca, Mg, P,Os= tHAIZ A 2] 1t
AEzao)l7F A YEPGA 3l ONES ZTE E3ste AR 225%2A 2 #}o]
= EO] Z] X TH(Table 9).

F71EAA Al 78 ED BAA Y WEIERS AbokxrF 23 P3, 4 A g
%LOM 7Hd =8ka, BIE C= P14 AE T4 7HE %A, et ol EYdE
P12 Aol 718 =A JdEhsen, HAelale P15 AeTolA 7HE #A UERRT
(Table 10). P3, 4 AHg]FolA= HEIZ™ 2L /M 24 YeElgt oy SR o=
H 25 e A Ao e @A UERSTH P12 AElFE An]e 78Rl 1FE B F5}
qbokz, k% 3|9} AHM|OLE F7iet AB|EA WEIER, SR o|T, %ﬂﬂl% 7
Atolal FolA Bl AUlFo R =4 Yetston FEAR1 oA itslEde g

Table 8. The vields characteristics as affected by agricultural materials after treatment of
organic farming in pepper

Green pepper Red pepper
Treatments” Yield Yield of small fruit Yield lci NOA (}f-
No. of per plant No. of per plant No. of per plant caiettm detieieney
Control 106.9ab” 52.6a-c 52.6a-c 38.6de
P2 112.2a 40.0a-d 68.5ab 22.3e
P3 86.6b-d 42.3a-d 53.9a-c 59.6¢cd
P4 71.6de 30.9de 44 4a-c 85.0bc
P5 76.9c-¢ 57.3ab 74.6a 50.6¢c-¢
P6 84.4b-d 39.8a-d 45.8bc 66.8cd
P7 72.8c-e 40.4a-d 49.6a-c 78.7b-d
P8 73.0c-e 55.7ab 55.8a-c 70.2cd
P9 96.4a-c 39.7a-d 46.9bc 57.7cd
P10 102.0ab 37.8b-¢ 64.9a-c 33.1de
P11 57.9¢ 19.4f 40.1a-c 98.0a
P12 71.7de 32.3de 47.8bc 83.6b-d
P13 92.7a-d 34.7c-e 68.1ab 39.2de
P14 57.0e 55.0ab 50.9a-c 93.1ab
P15 58.7e 58.7a 51.0a-c 92.3ab
DMRT 0.05° * * * *

“See the Table 1.
Y Means separation within columns by Duncan’s multiple rage test (p=<0.05)
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Table 9. The mineral nutrient as affected by agricultural materials after treatment of
organic farming in red pepper

Treatments” K Ca Mg P,0s C/N

(cmol/kg) (cmol/kg) (cmol/kg) (mg/kg) (%)
Control 3.65+0.2 0.13+0.2 0.33+0.2 0.92+0.2 2.444+0.2
P2 3.49+0.2 0.15+0.2 0.31+0.2 0.82+0.2 2.31+0.2
P3 3.76+0.2 0.13+0.2 0.31+0.2 0.96+0.2 2.50+0.2
P4 3.79+0.2 0.13+0.2 0.3440.2 0.8440.2 2.5140.2
P5 3.96+0.2 0.16£0.2 0.34+0.2 0.94+0.2 1.80+0.2
P6 3.80+0.2 0.17+0.2 0.36+0.2 0.90+0.2 1.56£0.2
P7 4.08+0.2 0.15+0.2 0.36+0.2 0.97+0.2 2.52+0.2
P8 4.03+0.2 0.16+0.2 0.36+0.2 0.98+0.2 2.56+0.2
P9 3.99+0.2 0.17+0.2 0.36+0.2 0.97+0.2 2.43+0.2
P10 3.39+0.2 0.16+0.2 0.3440.2 0.75+0.2 2.14+0.2
P11 4.06+0.2 0.14+0.2 0.34+0.2 1.04+0.2 2.52+0.2
P12 3.96+0.2 0.17+0.2 0.39+0.2 0.94+0.2 2.66+0.2
P13 3.52+0.2 0.18+0.2 0.38+0.2 0.86+0.2 2.35+0.2
P14 3.08+0.2 0.24+0.2 0.34+0.2 0.76+0.2 1.70+0.2
P15 3.20+0.2 0.20+0.2 0.32+0.2 0.70+0.2 1.80+0.2

“See the Table 1.

ol 74 =tk webA P12 AT AHIE S EE e SXAHEA AP Hu|E A
st Th OiRk, ko' P12 AP HIEHY C 59 A &S Eolv d77F Zesita A
Aok HulA o] gk Fr1AES ONES AQsta A 3t zfol7t glloy, kst
=242 48] Al 3t Zpolrt AEs] WtskA UEehe 2122 YEFSETH(Table 9, 10). 413
AFoNA AFF 1F FF 1 FASEA Y FgEFAol= TRl B A 191%,
HEL2 79%, SR ol Ee 21 o) ApolE HYTh AdadA9e] Huw s Faf 7|E #F
ZFol vlgl AR e ® FHo] HE FFTUS HEsHA thHuang et, al., 2014)3L B 13}
= E‘ii, =2 Aulg 117] 58] capsaicin, dihydrocapsaicin, polyphenolics ¥ vitamin C 3
2o 77} 0.0-268.3 mg/100g, 0-55.1 mg/100g, 635-878 m/100g & 4.1-82 mg/gO. & EE 7t
2ol 5 B ok Ajua] 3ho] o] HQl Aol HolA| Futh 7ed AR A} v
SHA|, FFol e &4 Aol AN Au) B4 3 EA ol thek FoF Q] Aol= B
o] A eFSkTH(Yoon et. al,, 2010)2L SFAH. wWeEbA FEH 754 =2 Aol ok
ou =], BZEE ) AupdA 31| Zpol= foAdo] AT s o B Aol A ] o
HIA gl me} 7154 =2 xtolE yekgth kA Auidal (A, HIZF I 48R )
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Table 10. The content of antioxidant as affected by agricultural materials of organic
farming of red pepper

Treatments” Beta-carotene Vitamin C Flavonoid Polyphenol Capsaicin
(ug/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)

control 6718.70+279 87.64+4.8 166.58+18 2472612 24.60+0.3
P2 5232.89+118 93.27+1.4 114.84+6 213.95+0 23.98+0.0
P3 9871.01£185 87.3242.3 106.37+0 192.21+12 17.35+0.9
P4 9858.48+153 103.11x12.0 130.46+7 194.33+15 16.97+0.4
P5 5278.17+111 96.69+1.0 99.90+0 225.50+16 16.98+0.3
P6 6334.06+53 101.86+6.1 123.90+6 193.62+0 18.30+0.1
P7 4015.63+138 90.83+4.7 95.43+1 191.93+4 12.86+0.0
P8 3430.35+42 101.86+6.0 118.03+0 199.79+1 18.18+0.2
P9 3565.75+160 94.93+0.2 112.97+0 212.20+0 14.47+0.7
P10 5402.14+29 89.54+5.1 105.96+6 175.67+6 12.64+0.2
P11 6272.54+62 89.92+4.7 106.99+2 218.40+0 20.48+0.2
P12 8111.15£153 69.18+1.6 197.97+8 315.88+2 24.24+0.0
P13 5469.38+137 104.56+9.5 164.98+12 218.46+31 19.33+0.4
P14 3669.21£73 171.35¢11.3 138.81+5 253.27+4 21.68+0.9
P15 4390.88+66 131.89+3.8 146.80+11 244.26+24 27.27+0.9

“See the Table 1.

of gl wet BT et s ZoE AGHYL vsaFdE /A, FE T O
THAQL A77F Bastva AAEHJT FFAFE 137] AGlA =AAE AL A F
sto] AujAE FA §4E vl BAE *J%Od?ow LR g X9y jole

HAAR F2 771452 Kotk pH B FAEE 247} 4.86-5.26 H 2.10-4.25% H9
ok M3 AF9] Capsaicin 32 100.27-261.54 mg, dihydrocapsaicin &2 51.01-84.58 mg
WAL capsaicinoid THF2 1170 A HellA 200 mg ©]42] TFS HHJThHwang et. al,
2011). 59 wj2ut A7 FFS T A A 2 S, dx el weka ol
Ay, 7hE R AR 271 thali A e vl QFg A o] t(Choi and Ha, 1994; Topuz et al.,
2011). I4F 3127FF9] capsaicin TS 3-33 mg/100 g9 He|o]H(Park et al., 1999),
capsaicinoids®] o] 7.0-57.4 mg/100 gO & wj-$- FH ST 13 THChai et al., 1994).

2 AT qAtoldl e AR 12-27 mgoll ®E3te] Hulof whe} ujg-uto] FFs F
+ Z2E UehKTable 10) AFAF2} 23 vlustr]dl= 2119 xpol7b ATk dvbA
o2 fEyete] A9 3He] Aol 25, B, ESS solth ki B A9 v
sAg & 7led =2FY a3, AY 1Y 7l EE AUt e o= Hof g

>{N‘
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181 ol A Bahorun 5(2004)°] Z+F = i3l polyphenol 35S SAH Ao, &3}
= 101, B2 = 082, EVFEE 035, G2 0.13, Yl 0.13 mgg (BAIE)olA T
Kim 5(2009)2 AlFolA F55H A= Y E AAF 295 g polyphenol &2
sk Ay A7FL 0.70, A= 095, AF+= 1.06 mg GAE/g (BA15)2] F polyphenol 33
S 713 ZAoZ2 H3IH T polyphenol A3 AT-2] sweet pepperol 4l = polyphenol §HaFo]
323-852 mg/100 g <+3=°] A tH(Howard et al., 1994). ¥ 2] polyphenol T+ T Z7- 247
mgol HlEted P12 A= 315 mglE 27% A= =4 YEhd fodS Ryt AT
o] sweet pepper= & AT AF{ET A YERG I, & AES 4TS WA YEhY 1
Fo] o aslEo] &2l th(Table 10). ENIES] &atstE2 zlo]=
FEFET HER C= oF 20%, & HlsddS 28% 3o, dol=3 TS FolA
N A THBorguini et al., 2013). =3, {715 FH4 BFs5He] A 2wlxtol= ZelsE, T
2 Zpol7t §lla, FRtRolEE f7IEddA 15% w%on, 22 AP Ao
YA ES TTYo] EYa STt ol =e A F ol Frhal B 1133 th(Hallmann, 2011).
A7t SR ol B 2008 Al@A = f7lEe]l w4 YeE oy 2009 A= ¥
Fo] EA Yehgtha B 139 th(Hallmann, 2011). Wk 7154 B2 AFAINE §7)
s BYE, 1Y TR, FEol wet EEA7F BEA eSS & 3
ThH(Hallmann, 2011; Borguini et al., 2013). &, APAFANA=
o] ool we} 7|54 EZo] ztol7} Ytk
A3PATe] AgxtolE hREE F37o)r B A7 Hgaves EY3o] uebA
4 EZY a7t ol Hekl slew
A2 2 E9 22 AR EA 717340 3, B, FF
o= #FALh F, VAL 25, 50 wE =21
e} F3s] WgkekA 2Hgshe ACREA, TR 7
A7 Basitta AZE A
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AT 9] AFEe A F7lsAAe] A4 =5 7884 U=,
P2: 315, P3: AFokx, P4 1 F+4MOkZ P53 OFX, P6: 3%, P7-8: ALF+AtoRx, oF X & %9
EAHR(PT 5%, P8 2.5%), P9: P7TA ] 7-+Q14H7 e, P10: P7A &l F+E X+ &, P11: P7A
T+, P12: P7A B T+2=H HIof, P13: 74 B T+E &, Pl4: Q14 P15: ZHE)

S 15SAZEAT AdAEE 1F FHYL FF5E ol 85t STl e AA5Z

W
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Ao g FFeE E4L

v X2 HELEES P3 Atobx, P4 1LF+AFokX, P12 (P7+2:E|H]oh) A& Foll A Ekar,
HIEFR] C= P14 1A AEFolA =8kal, Zefirols, ZEE2 P12 A TolA =3
o Aol Al Al gto] & xpol7t YA skt whEbA HEEY, et ol E,
ZEsE 5 AAFRA Gikst EAFFO] B2 P12 (F EFHul+2E B oh) M FE AA
g tstEd dnlE gtk duiA e 13 BEE5EHES 27olA P4 Q4L PIs
PR A E] ol ARk Zhgtar, U A M| FolAe & Aozt dehA] gktor, |94, 4%
A= Zpol7k VERA] ekttt dhH, Hulx e FAEAL LS T, A BE ATl
I, I, F7F "ol A Zpol7F VEhA] sttt whebA frlE kA ulel] wE na
FAET Fatsl BRG] dFE vHE AS 3

Sz A77F Basiva AAEAH.
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