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Effects of Organic Liquid Fertilizer on Growth and
Fruit Quality of Hot Pepper

Joo, Seon-Jong - Jeon, Jong-Ok - Lee, Guang-Jae

This study was carried out to evaluate the effects of applying levels of organic
liquid fertilizer (OLF) on growth and fruit quality of hot pepper. The OLF was
made with compositions of chicken dung : rice bran : soybean meal (2:1:1). Hot
pepper was applied with 5 treatments; control (chemical fertilize), OLF-1.0X
(standard applying levels), OLF-0.7X (70% of standard applying level), and
OLF-1.3X (130% of standard applying level). The plant height was reduced at
23cm in the OLF-1.0X treatment compared to control of 293cm. The number of
hot pepper fruits was significantly increased. The content of capsaicin in the
ripened pepper decreased by 23.6% in the OLF-1.0X treatment with 253mg- kg™
compared with control of 331 mg- kg™, but the content of free sugar increased by
19.5%. The content of capsaicin and soluble solid content in OLF-1.3X treatment
were significant different with other treatments. The vyield of red pepper in
OLF-1.0X treatments increased by 15% with 4,190kg - 10a™ compared to control of
3,643kg -10a”, and OLF-1.3X and OLF-0.7X treatments showed increase by 10%
and 6%, respectively.
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A9 FalEn Fuiely Ak Falsel Aoutty LA Uk 5,

1998). 7} E o) HlE A& AA 63%, 4t 104%, ZF 9B5%Z S Eoom2(H,

1904), 745 RS o9 ABH ¥Y A7/ DL golth Rk 45 HelsE

olgstel IF W) AF B3t EF) TR FFE Bk BulFo] BLFT pHE

tha WolA L EC, Q1A XB4 el SUhshAon, wul 2o e 13 4% 5P
]

7V (A 5, 2001), A EFH]F o vl i Ha Y 25~50u] < HH|A]
Zro] 116~139% Z7}sttial sth(7] 5, 2002).
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1. odu] Az 8l AFA

EAEe SHEETHV =Y %ﬂi‘ﬂﬁ}%iow 2003 29 25¢ 72%F ZE1 EY
of FE 1. §HIY 49 269 75x40enE A A 119 1971
2 A H] ZH(N-P,05-K,0 = 33.1-20.5-32.3kg - 10a™) ¥} E|H] 1,000kg -

2=~ =
T T
10a'¢ 217} A1 g den, 7R A, A4k, ZES AMIEe) 55%, 100%, 60%S 7tz

AHIA g s F8] S 2t O txT, @ 1153 F3 & AHIF(OLF-1.0X), @ L5
F4% 30% FHIF(OLF-0.7X), @ 115 F3% 30% SHIF(OLF-1.3X)E FAth tx=++=
L48 A3t FHISIOH, BHIFE 13] AHIFS 15 F3 AJHE, F3 AH
o] 70% FF3}, 130% F9) AR#ES AA WHSFE Yol FFIATh frdn=

AZxZ AR, 27, oFake 201(ww)e] BlEE IF SE3 F YA E AR ¥
=4 o =

e &, AE Az AR 5 el sigehs Fo =& FehaE 87]6) ¥ 75
G 2ol AR aste] etk g FA AFFE 3 ARARA F7]0E
Al A Te f719RE, dE2Te =& vF 19, 19 ILE FEstdth AT 1L
F 6555 1NEo 2 sl oy kRO R HiX|skatt

A o] gol, FARL ARTAA A m}mw
sero 2 RE 7} AunAe) 2
o

48 A Ee 38A AAHE AEE 10704 3RtEo = 23 sto] ARS8kt e
< A B 1008 42 AF skl A5 590 SF 50mlS 7heke] FEe -8 400rpm.o.
2 2057 94 By I 59 H3) Sep-pak(Cie) @ 0.45um millipore filter2 o 73+ T}
sugar pak columnS AH&-3}le] HPLC(SDV30pls, Fe1xsh gz B30, H,0E o] &4 o
2 3] F&S 05ml-min' 2 Z2A 3 THHurst 5, 1979).

Capsaicin S AlE 292 95% o EHE 15mIZ 2417t vioh wsks] FHA 33) %3
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e AsHS S 5 300 348k HPLC(SDV30pls, F1#43hHE ©]-&3f
3t th Columne Cis Column(4.6x250mm, Beckman Ultrasphere)S AM8-3133, ©]&%4
Acetonitrile : water(1:1)2 2027} 1.5ml-min?e] &= = B4 a9 th(Weaver et al., 1986). 7}
£ 18E g £ homogenizers ©]-83to] 253 35S T AI(Atago, Model NI,
Japan)Z 3¥HE- o 7 =A3}9ith

M
fo X

4. 2k 354

EY g2 B SHRFE 159 vER £3ste] 3023 18121 - pH(Radio-
meter M-92, Denmark)E Z743tH2. M, EC(YSI-32, Yellow Springs, Ohio, USA)E =743}
Suf ek @oe= yehllen, f& A4t
Australia) =433 t) Z4He A+ KjeldahH o2 431931, Fol242] K, Ca, Mg= IN
ammonium acetate® ¥ =3}o] atomic absorption spectrometer(Varian SF-200, Mulgrave,
Australia) 2 243}t

AFS- lancaster 2.2 H]A(Varian Cary-50, Mulgrave,

5. EAIA

A& el EA A2+ SAS Program(SAS Co. ver 9.12)& o] 83t X3¢ Th

1. §71fule 3434 =4
E‘ O\i?oﬂj\“i A]’%‘\E]__ o 7] ol ]:]]_04 le‘:__‘_ 65 ECL‘:__—_ 2.91ds‘cm—lo]o_]q—(Table 1) % %_/':33}%
FFe 208, F A2 FF 5189 kg, AT FF 0709 kg, BF T 4109 kg, 2

% 32 0.68g-kg', PF2Ul% S 6.38g-kg', CINSS 5750t

Table 1. Chemical properties of organic liquid fertilizer used in this study

EC T-C T-N P20s K20 CaO MgO | NaO C/N
pH (dS : Cm-l) ........................ g- kg'1 ................................. ratio
OLF* 6.5 291 29.8 5.18 0.70 4.10 0.68 6.38 4.77 5.75

*OLF = chicken dung : rice bran : soybean meal (2:1:1).
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2. §719u] A gl W2 A% 54

7198 AR 2A g FeR2:1:1)9] BH] Al EHS ZaElste] Auie Ay, 13 %
& OLF-0.7X¢} OLF-1.0X A7+ 79k A7zt 248 Yehil oy, OLF-1.3X
A= x2S e Al Fdth(Table 2). F74784-2 2]l o} 28.2~31.9cm
2 Aol zol7b filen, 473 thET 15.9cm, §719H] 16.0~17.1cmo] AL,
BR¢E Agd we} 34~36.270F A7t 2}olzt I

FZ Je HE2F7F 9270 o]y OLF A8 7-= 99~1037f = 7~117] F7lst] Folds
Ehlont, 342 11.5~11.7cmzE A 2f7kol] #eoldo] giith A8 A (H, 1975)0 4 Z4xH]
5 AH o] STt E ZAarrt S8 E], B ATl % OLF AfFolA da H]
F57F &olst] A&S 35 St SAEEE e AAEsAE S B9 A E
A Aoz AztEn B4 A wet 19.7~20.4cm=E A2k fF9d0] At

Z27-2 OLF-0.7X A 2]7-¢} OLF-1.0X Aol thxFol Hlgte] kot +7474

, wATE 2 A7t sl & =i Ast AgaE #elste] Aulg 159 7]

7
2 U279 diFsiths 2a(q 5, 1999)¢F X33

ofN Hu

o,

o

Table 2. Characteristics of hot pepper growth according to different applying levels of
organic liquid fertilizer

Fertilizer Plant Main stem Stem No. of No. of Fruit Fruit
concentrations? height length diameter branch fruit length diameter
(cm) (cm) (cm) (ea/plant) | (ea/plant) (cm) (mm)
Control 293 a’ 303 a 159 a 36.2 a 92 c 11.7 a 19.7 a
OLF 0.7X 276 b 282 a 171 a 36.0 a 99 b 116 a 204 a
OLF 1.0X 271 b 319 a 16.0 a 34.0 a 103 a 116 a 204 a
OLF 1.3X 281 ab 302 a 165 a 349 a 100 b 115 a 202 a

Z Control, chemical fertilizer; OLF-0.7X, OLF-1.0X, and OLF-1.3X are 70%, 100%, and 130% applying
levels of standard OLF, respectively.
Y Mean separation within columns by Duncan’s multiple range test at 5% level.

3. fr7ldn] A&l Wi +%F 54

A

130 FHL OLF-1.0X A FolA 4,320kg-10"2 7}F ©9kom™, OLF-1.0X, OLF-
0.7X, &7 =22 gol Azt f9J4d0] A= AtKTable 3). 15 FF3&2 Aol
we} 97.0~98.0%% F94-S YERNA] ekt 10ad T35 S =7 3,168kgell 13|
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OLF-1.0X 277} 3,490kg 2. & 10.2%, OLF-1.3X A& FE 4.6%, OLF-0.7X A&7+ 3.2%
z259th 10a% F13E 5 U2 475kgol] HlEH] OLF-1.0X, OLF-1.3X, OLF-0.7X
Aol A 2zt 47.4%, 45.6%, 24.6% SFERNOH, 100F F5FHS 27} 3,643kg-
10a*©] 2131, OLF-1.0X, OLF-1.3X, OLF-0.7X A ]ellA 77} 4,190-, 4,007-, 3,861kg- 10a™
o gz HlEte 6~15% SFH AT 13 FulguiA] Hhe] FHE AL F e F
71 24 #H) FEE 1052 ¥ A thFig. 1).

Table 3. Fruit yield, marketable vield ratio, marketable yield, and vield index of hot pepper
fruits according to different applying levels of organic liquid fertilizer

- -1 -

Fertilizer Yield M_arketabl_e Marketable Yield (kg-10a™) _Yleld
concentrations’ | (kg -10a™) yield ratio index
g (%) Red pepper | Green pepper Total (%)

Control 3,717 ¢ 98.0 @ 3,168 ¢ 475 ¢ 3,643 ¢ 100
OLF-0.7X 3,980 b 97.0 a 3,269 b 592 b 3,861 bc 106
OLF-1.0X 4,320 a 97.0 a 3,490 a 700 a 4,190 a 115
OLF-1.3X 4131 a 97.0 a 3,315 ab 692 a 4,007 ab 110

% Control, chemical fertilizer; OLF-0.7X, OLF-1.0X, and OLF-1.3X are 70%, 100%, and 130% applying

levels of standard OLF, respectively.
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Relationship between different applying levels of organic liquid
fertilizer and fruit yield in hot pepper.
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A 5(2001)2 AT A5 A E2= TEAS Avshd spuls Alulte] vls) A

o
o] Frkgtta Bustgon, 13 AuA w&2XEH BTAME b AL S
50%, 75% % 100%%] =&% A3} AYSFE dnlgustd FES gix2To v ERn
100% A 2Tl A 4% S8t o, =i 75% A2 TolA 113% Sstithe Bal(H
T, 1999)¢} frAMs ARE AUtk 15 AEiA] fF71ARIE B#H] AufetE 2T diH
6~15% AL S5 F AdReH, 71 5(2002)8 =ALFu)Sot drjue] QA =R
g oBS 25~50u 8 WH|A] Fko] 116~139% Z71EtAtia Bttt Adzow =R
=5 o]&ste] THIAIA] AEvith HAPAHF e 3] v E FRETSEN A
IFA FHFAE A A 71T Hoz AHEn.

2k

4. §71u] gl WE FuRe] Fo AR T

Sh
gk

Z %2 % capsaicine $%-S OLF-1.3X 2] 77} 483mg-kg & 714 =4ton, OLF-
0.7X A )77} 218mg- kg o2 71 SEgkeh(Table 4). 7H64 13 & F-2 OLF-1.3X A2
Tl 9.0°Brix2 7Hg =oF thE AT 9 4S UEtlth EY & AAl 15 7
EE F9EEF & EC 30dS-miellA thE o Frol Hls] =t Baeiet
2004)9} A3 ©)9f o] FAY vt HS4E Gt Folzl 890 2 W
Fotel whE 8 Fgo] vrolx] A Yo 7 ko] Fobxl o g AZtEn fE%
e izl Hlslke] OLF-0.7X 229} OLF-1.0X A& Tl A 7Hd =4 Yebgth
2139 gk fructose, glucose”t FF& ©]F oM, sucrose= tET2F OLF-1.0X * 2]+

Table 4. Nutritional components in red pepper fruits according to different applying levels
of organic liquid fertilizer

Capsaicinoids(mg - kg™ F.W.) Soluble Reducing sugar contents(g - kg™ F.W.)

Fertilizer solid content
concentrations® . .| Dihydro- o
Capsaicin Capsaicin Total (°Brix) Sucrose | Glucose | Fructose | Total

Control 231 b | 100 b 331 b 85b - 156 c | 203 b | 359 ¢
OLF-0.7X 164 ¢ 54 ¢ 218 d 88D 10 a 199 a | 237 a | 446 a
OLF-1.0X 189 ¢ 64 c 253 ¢ 86 b - 203 a | 226 ab| 429 ab
OLF-1.3X 326 a 157 a 483 a 9.0 a 06b | 180b | 214 b | 400D

% Control, chemical fertilizer; OLF-0.7X, OLF-1.0X, and OLF-1.3X are 70%, 100%, and 130% applying
levels of standard OLF, respectively.
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.
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NNE AEHA Atk 139 21T FFS fructose’} 7HE B L, glucose, sucrosess B
A= A 5(2000)9] A3 Aot A EATE F71ABIE o]8te] 13 Tl A S o)
Z7ol vt fAafelal e Gy Bre FUbste 1EE 1F2 A 4%s
S Ao g AZHEY. Ho) ANF WHElE vy} w1, JARlA gFo] Fe Fas
g FAFE o]&3te AFFo] oA A7) WiEeltt

5. fr7IHu] AJGoll wtE 2 SpebA] W}

N A g 5Ed B4 A%, A9 ¥ B9 pHE tET 759 18] OLF-1.0X
28] & 8.1, OLF-1.3X A9} OLF-0.7X A& 847 o3t Z7}F3tAtH(Table 5). EC
= R 2.48dS-m’el HlEke] OLF AHz]FellA 0.73~2.05dS-m' 2 7248t%om, oM &
e A" A3 2 Aol AU F 500D So] BulAMAl EoF pHE ot A%

i, ECe Zadtglon oM ozt rastgithe Aol Ux|E gl
NH-N-& OLF-0.7X A2 7& A 9lsla Z718190m, NO:-N g tZT 915mg-kg®
o Hl&le] OLF *18] 7+ 20.6~76.3mg- kg o2 A HS F94S Yehdth. f& QA4 3
Fe txTek OLF H73tel o444 vetich

A4 ZFS HET 0.16cmol.-kgtol BIs) OLF-0.7X #1279} OLF-1.0X #2714
73k X34 24 SEEe A3 Aol Bla] AF Fol| 7rastgon gr)dn] xaTt
A ZFaFo]l AN thxT9 F949E Uetdeh 284 ntadls FF2 Y F F718
Rew OLF #HlErt o5 S7150] ok CEC= Ald Aol vt A& & 2=

@ o

=, x| Hlsle] OLF-1.0XolA pHeE oFt 71l ey ECE #Ast

NO-N e 742% 7H2s190m, A8 25, 24 @ CECE 747 RolA|x 214k3} v}
D% BRE ZINSAT EC FEo] Bold4 S RN, 2F, g $Ee Hol
A W B4 B Sobth B4 Aol B ol UE NHN, KO S5 Ae

Fol SJste] FE FLUL AsEAT Ba(e] 5, 1063 AAst Ak A 5
(20012 o) TUIAMA BF, a4 FaFol Byl Hel o)A WA et Ege] o
F A40] dolux ethe wasl Lo A%L Ueith % gRAel A9 gt
#7] G B ATE AL FAHOZ B o] Fol X3 90w Jarecki et al.
2005), ekl e ol et AF7h vIES OIS Hl, 2005), FO.E o ol
o Tg Aol WA slslor & Roluk
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Table 5. Chemical properties of soil before and after experiment according to different
rate of organic liquid fertilizer

Exchangeable cations
oM NH4-N NOg-N AV.PzOs CEC

Fertilizer pH EC K Ca M
concentrations” | (L:5) |(dS-m™) | (g-kg?) 9 | (cmole-kg?)
...... mg.kg'1 Cm0|c.k9'1
Before 750 1.10¢ 11ab 23d | 309c | 150d | 0.13ab | 16.3a | 0.8d 173a

Control | 75b | 248a 12 a 35¢c | 915a | 185¢c |0.16a | 108b | 1l.2¢ 13.4b

OLF 0.7X | 84a | 1.05c 11ab 19e | 206d | 228b |0.06¢ 96c | 15b 12.7be

After
OLF 10X | 8.1a | 2.05b 10b 45h | 23.6d | 225b |0.12b 96¢c | 15b 121¢

OLF 1.3X | 84a | 0.73d | 1lab | 6.2a | 763b | 297a | 0.13ab | 105b | 17a 11.3d

? Control, chemical fertilizer; OLF-0.7X, OLF-1.0X, and OLF-1.3X are 70%, 100%, and 130% applying
levels of standard OLF, respectively.
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.

V. o L+

B AT MEE fr1guo Alg7Fo] 15 A B A FHo vXe TS FHA

H frrldne] 248 AR AA L giFEh21, wiw)olH, A1E A
= FsHHlE AHIERL g2}, f719ue] B2FE AHIE A2l OLF-1.0X &,
OLF-1.0X2] 70%32] OLF-0.7X 27, OLF-1.0X¢] 130% 3¢ OLF-1.3X &+ %= 4
A E st 242 OLF-1.0X A2 FollA tZ=7 293cme] HIgt 23cm HAsl o1t
A= FosHAl S7FsEA T OLF-1.0X X8 gollA FaF2] F AAtolal 32 253mg-
kg'o.Z thxT 33lmg-kglo.2 Hr} 236% Hidtot, T T 195% FU1eHA
o} OLF-13X A9 & FAlolAl 57 7184 1 E e & HYsd o8
UERRITh OLF-1.0X e 1% %S 3490kg- 102’2 thET 3,168kg- 102 M.
o 10% F71etR e, S5 ES 15% S7tetinh webA], a5 f7|d8] AnjuAl 278
A& OLF-1.0XE Y& F )

[=Ed5Y @ 2009. 12, 13, =254 Y 1 2010. 2. 3. HFS=EFFY : 2010. 2. 8]
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