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Sdlection of Useful Organic Materialsasan Additional Fertilizer for Organic
Red-pepper Production and the Application Effect

Du-Hoi Choi,” Jwa-K yung Sung, Sang-Min Lee, Yong-Hwan L e,
Jong-Mun Kim, Jung-Ah Jung', and Beom-Heon Song’

National Indtitute of Agricultural Science and Technology, Suwon 441-707, Korea
'Chungbuk National University, Cheongju, 361-763, Korea

This study was conducted to select some effective organic materials for supplying mineral nutrients at the
later red-pepper growing period under organic farming system, and to evaluate the application effect.
Nutritional characteristics of organic materials, nitrogen release pattern during liquefying the selected
organic materials, and crop growth were examined. Among 18 organic materials, meals such as soybean,
rapeseed, cottonseed, and sunflower seed except for gluten had greater nitrogen content. Total nitrogen
content liquefied solution of the mixture of organic materials and molasses or yogurt was measured after 7
days of the liquefying, thereafter, the mixture of rapeseed meal and yogurt showed the highest nitrogen,
reaching about 3,000 mg L. Selected liquid manure, mixture of rapeseed meal and yogurt, was applied 8
times to red-pepper plants with fertigation or foliar application. Total nitrogen of leaves at 150 days after
transplanting was the highest (4.4%) in the treatment of foliar application of the selected liquid manure,
whereas shoot dry weight and fresh fruit yield were the greatest in the treatment of fertigation.

Key words: Organic materials, Nitrogen, Liquid fertilizer, Red-pepper
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AME ol gy 2FFE 2As] flste] AW 03 g5 CNAE
©47](Elementar)ol ¥ FAs3th. =g <]s)
FHE R7IAHYE Mgt 2 AR FHE /717 st EAL BEUAEA BFE B4y Filol 24
A ety 98k 187H-4 F71ALE s stk (NIAST, 2000). A2l F2Fe g2 F 1509
Tl g e AT (Table 1), HlW A g9t o st Tu=e AHBES =AU
Fol B3 v {717kl ARE Fl AA, FA
B, gepae g giEeks {71 3 FHE #7014 EARN 7 IEo @2 d9AdE A4 =7
4 AES 9 AERE ST EGHF e HUA IHE o] &ste] HeEAY REHUAE FEAL
H & 98 FH|E {794 AxE L8 B3 EFs) P 7Fe] F94L SAS(ver. 90) ZEIHS AL
fom, fF71Ade] EE FX87] flste] fakt &t ANOVA test ¥, FHAFx4AH(LSD)o2 A
(Lactobacillus bifidus, S F2E)E &34t CN Z3tg )
AFEAVIE FAHY 2FEES ALFFLS o
021% Rtk T Fakete] BadoZA Fhdo] A Za o mE
%lﬂ‘”htﬂ %‘%‘%“94 Aot Badwe 47 07%
2399t WEAA Z uAEe] A B 93} TR dEez U MURI|AL HHEM
o] gl qq,] gulolo] Bl asterS oF 29,2 %A 7% 25 AiAl HEg FRE Aetr] flsko
Ak Hed 23 zhzte] 47149 7 gol 9 THE 1859 714l Weto] Fdad dEE
a ¢ g EFEAY Edtelx] R AN ZF4zm v Ade Table 13 Ao T Bhe BANS
70 miE A7tElgon, RF2ZEES HY A4S oF Aeg BE fr1AdAM 0% o1} AT F
ZE 7 mlE #A7te T ZHFFE AU 70 mE Aadds 284 @ 279l 109%=2 7+
grzoith zb e Ao us 2AL 30C, 24 A WEbs A, oieh A dady Bosuker) et
A7y FZA0E FPy, FENS 2 4 2 7o = oA 55% ol/Fol At Qg2 A (204%) e
Zatlon FrIHALE o3 F 40M) SAste] A Auk (1.04%) 2 =A Jdetstow, 2§ (24, 24
ZERANI(FIA)R BEAsgon, = 4= CN A= (FFAE, o573, HE 51 A4 9wl (A
B 7] (Elementar) 8 A a4t e wrF ol 9] o] B, 8A)E 99 F71Ad A 038~140%9) S
£N1AY AHEELS AZX T CN AEFEA otk & BEAZAS EURE st S FrkelA F
(Elementar) & ol g3t & A2@%S BAaqt % olgshe /1A A, AR SvbAe St o
FHbollom, ol f7IAEY] T ALFHFE BAT
IE M 9 £ mAF AdE §72Y 2Ego A3 (Table 2), Table 18] A3} vp7pA| 2 of F1t
vlo] axE AAEY] Yste] ZYE AT 7= s A S ppAp ) A &) = O 2 HER .
£3589 §AH TFE A HAF AZS AN WA 7hEE AvE ol & FFGFEL F
gtk ZFE(SopEA)E 2007d 59 20”0] 90 em W F AEAF WA= ¥ oAy Ayl s
o 71A0w At} FstH|ERA A oA W B 7 Eo] t}(Kang et. al, 2004: Lee et. a, 2004).
teE B9 AARA g Fste] Aulsigon, @ F7178 A=l AFe] #71E Ave IR S et
29b 7tEl= 7hzr 33 9 23] BEAlegnh Aw $7] F71AHEE 8l 4k Thelvt &% FwE T
249 Au HEp= JHE MERE E3ou =4 A AT (Shon et al, 1996: Jeong et al, 2000: Lee et
2 838 Afagon, =nE SAU(2 ke)F & al, 2006), ZES] F7] A4S B FF FEE A
FEE(@2 L) ¥ 23198 L)& E3ste] 747 2aA = A Aade] gaol Wy F8EH f71Ad
A F IF A F 309EE 25 HF2o R 83 9W S A Efete] dHE EEHE 24 FEFS
AH] e BB 39t f7)%57F B3 7u 2 BA 8 A= Table 394 BE npel 2}, &-x)vta
R, B ASIE, 54 2 F8S Agatyl  STEES IRl 792 wasge W §EAs
o, FuE NKEWZE, daFde, EM+4de T BEE * 3000 mg L7912, 1§ °F 540 mg
¥ % EX-TNS E@ste] 3~49 7doz g @ L7 #7H dad Arke 248 @Yd 2o
Fataoh AW 429 oule Fu Agazes o ATAM /2 H‘i’r% daAH G FrIALoE ARG
olH 7] 9sle], 12 A4 T 1500 AEHE A= %= W 7P =4 vEbstth Zeiv iR A4
st 9 F A2 AEAS 9 S ety P AU ddE desls AeR = w. #7]
o} A HE Y 80Co A 48A7F AXAZAL = A Qe A LS WE A ZaRHo R Za

st vAEe Adwe] Fasteer ddE T Figure 1



Table 1. Macro-nutrients of organic materialsused in organic farming system.

ot

Organic materiad Tota C Totd N CIN P K Ca Mg
% %
Corn powder 428 127 338 0.26 0.03 0.02 0.09
Soybean medl 443 807 55 0.67 022 0.30 0.27
Germ oil medl 477 404 11.8 0.58 0.02 0.07 0.10
Coconut meal 432 358 121 0.60 022 0.12 0.33
Rapeseed meal 426 6.35 6.7 104 011 0.77 0.38
Cotton seed medl 439 5.76 76 054 0.12 0.14 0.33
Sunflower seed med 447 5.62 80 0.59 0.12 0.39 0.35
Wheat 429 217 19.7 042 0.05 0.06 0.15
Wheat seed med 439 262 16.8 0.52 0.11 0.09 0.38
Soybean seed coat 44.2 262 16.9 0.23 013 0.46 0.22
Cotton seed coat 444 115 387 0.20 0.09 0.25 0.16
Beet 433 155 280 0.10 0.03 0.58 0.23
Whezat bran 437 246 17.8 0.78 0.10 0.08 0.29
Ricebran 40.8 268 15.2 203 0.15 0.12 0.64
Digestin 436 138 316 0.38 004 0.08 0.14
Gluten 50.6 10.86 4.7 057 0.01 0.02 0.02
Lupin 458 488 94 0.29 0.06 0.20 0.12
Fulvic acid 316 339 9.3 0.98 140 051 0.20
Table2. Total nitrogen content in organic materials selected.
Organic materia Ricebran Rapeseed medl Castor bean medl Soybean medl
T-N (%) 26 6.2 49 85
= 7] f71Ad S SFEES EF 3§, dH|s Ao £52 o 8d Aol HuUA =g oH
AlZRe] 73 el e F7lE At F Ao §ES (Lee et. al, 2007), M3} HA F I2F212 FE
e wAE Adelth FUlE AAe g, Ee A o] F71stE 3T By Holth (Kraus et al.,
oA TE F 29 oo ol §EHE 4 2000). o= 3 A3= & ) 29 o] %o &&F
oo, T Ao A BAE AT vRAA + Aido]l MAEENH FAT AJA e F71
FEs] EEHAT F712 HF5Y AHE FIE 2] w2 el & H AJAA A e HES &

Table 3. Nitrogen contents of or ganic materials mixed with an additive at 7 daysafter fermentation.

Additive Organic materia Inorganic N Tota N Tota N
mgL* mgL* %, residue

Ricebran 151de 1,049cd 2.5h
Mol Rapeseed medl 275bc 2,203b 4.8d
e Castor bean medl 77et 964d 360
Soybean medl 59f 768d 8.3a
Yoaurt Ricebran 197cd 1,018cd 29
Lc;i‘: - Rapeseed medl 543a 29822 58
é_ - obactius Castor bean medl 71ef 1111cd 42e
fidus) Soybean meal 100ef 930d 84a
Molasses Rice bran 144def 1,329 24h
"Yogurt Rapeseed mesl 335h 3,129 46d
(Lactobacillus Castor bean meal 55f 928d 3.7
bifidus) Soybean medl 73€f 990cd 7.2b

" The same letter within the same column means no significant difference at p<0.05 of LSD.
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Fig. 1. Temporal changesin inorganic-N and total-N of the fermented solution. Seven gram of each organic material and 7 ml of
yogurt (Latobacillus bifidus) were mixed with 63 ml of distilled water, and fermented for 7 daysat 25°C -darkness.

2209 471249 4 RGeS F4H A7k @ AFE Tavle 59 2T 4 T F A2WFES A4S
28 @ Aoz ARg FAQINE BFHL BE AAA B dete
W}, o] EAN (14%) AelAA 71 =%

R7ls DEMu Al ABIAG FB ABE 7 9 F F ALFYAE 99 Av AFFES A9
A Gl (fAM + LFEE) BF A% 2 Y% o] 2 AelE HAEH, o EdwF ALzt 59
of i@ EFE Lolws] lste] 3F FA F 309 WES GRAH Ao wal oF 43% sty wgrom,
DE 27 A0E 83 EFHF EE @UAM kgl R71%7 Bl wis oF 20% A Wtk ALd
OB AGEe AR el dE f0% 2F A F ARTS EALOR §8 Aol Holx @
AA A FASAOm, AW A Eg olshed  Aw, EHFsh setme Aol ¥, FUAM
S Tabe Al HE WS DT, % ECE 2 9 150k BAA ST, ARE AREA S8
Ul Egke] BEC W9l Mal B, ol ¥ b 2 EUE el 2 W, §71% 1% WXHHHXMW
84 A 2 Pole T MEQ Ao FAUUL.  FHRA /149 AuE ALAAS A ARA
Teu 3Ee] A%l BAZ gl FER 5¥d A% 2 5% Suot Asagen, f757A A
A% gt ek 13 AA F 1509] ALE 1 G Fulg AN FYUEE AT F AL
F A% 3 W AT ARF 2 F ASFS BY Z0E pudad

Table4. Physico-chemical propertiesof soil beforethe experiment.

) Ex. cations
pH EC OM. T-N Inorganic N Av. P-Os
K Ca Mg Na
15 dsm’* gkg™ gkg™ mg kg™ mgkg' = e (o000, (6 p—
6.3 59 49.9 29 991 928 20 95 3.6 04

Table5. Total nitrogen of leaf, shoot dry matter and yield by cultivation methods at 150 days after transplanting.

Treatment Tota N Shoot dry matter Fruit yield
%, dw Mg ha* Mg ha'fw
Chemicd fertilizer 40bt 4.3c 25.3a
Fertigation' 40b 6.3a 2553
Foliar application 443 44c 20.3a
Farmer's practice 4.2ab 5.3b 19.9a

" Fertigation and foliar application mean applied methods of afermented liquid manure (amixture of organic material, yogurt and water).
t The same letter within the same column means no significant difference at p<0.05 of LSD.
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