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

Joo, Seon Jong - Lee, Guang Jae

The present study was carried out to evaluate the effects of organic liquid fertilizer
(OLFs) fertigation on the growth and fruit quality of hot pepper (Capsicum
annuum L.) cv. ‘Nokkwang (Seminis Korea)’. Treatments were given with control
(chemical feritilzer), OLF I (fowl dropping : fish meal : soybean meal, 2:1:1), OLF
I (fowl dropping : bone meal : soybean meal, 2:1:1), OLF II(fowl dropping : bone
meal, 1:1), and OLF IV(fowl dropping:rice bran:soybean meal, 2:1:1). The
composition ratio of OLF based on weight to weight. The pH and EC of OLFs
according to different material and compositions ranged from 6.5 to 6.8, and from
2.91 to 3.69dS - m™, respectively. The C/N ratio was the highest as 5.75 in OLF
1V, and there was no difference among the treatments in C/N ratio of the excep-
tion of OLF IV. In OLF IV total fruit weight was the highest as 1,558g per plant
and total fruit number increased as 23.7% compared to control. The content of
capsaicin in the ripened pepper increased with OLF 1 and II treatments, and
decreased with OLF III and IV treatments compared to control of 662mg - kg™, but
the soluble solid content was the highest with OLF IV treatment as 10.0°Brix.

Key words : bone meal, fertigation, fowl dropping, organics, red pepper, soybean
meal
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FEuete] 714 H71E AR AL Sk Jou AgEEC] Yol B, v
2 $£A o9 gelo] Far Atk(Baeg et al., 1996). 71 ExFo) F71EH JF A7)
AxTFY S LAAHo 2N, SEFE AFEE AS A5 A dFS v 4§
A7) W Fo] Axe A4 FEE IA3] At AtH(Ministry of Environment of Korea,
2003).

714 A #7129 vlE AY3 AT (Han, 1978)2 £33 o), F714 H 7= A
o]-8 Wi (Jeong et al,, 1981), =9} 1y H7|EH] EF EHglel g 7led HE
(Kim et al., 1988), =4k H71& 2 &2 59 7148 H7|Eol g EHlst & A|&o &
gk A%(Shin, 1984)7} EibslA xldE o] Sttt

Aol 14Hd HIEQl T34, S Aste] F5A71H R Yok FibE Fo A
i AL E 80~90%7tA] HAE = Qo m(0h, 1984), =8 A H7 flo] HuHEst 7}
S3lth(Jeong et al., 1997). ik ] A]&o o3t T F9] F=5F dujo] A]&-Fo] T
7VEFE S8R, 13 B8R e QA 9 4F ol FUISRAIRE AL,
24 2 vl e 74 d A th(Hwang et al., 2004).

FAE Hg 2 A8y 37 1A o] AEF] YA
Zo|a, 3}8 HlE A o3t vl§ FAH {7V vl A&
3 FaHEe] F4o] EE anE 7uE 4 ok
74e-d AAaFe 978HESE 45%E A st Ut

(Seo et al., 2009).

B QAPE 2uRe] Aol i B E B AR FAE 2v] FA02 95 nF A
A g A A 24 Hgo] o] A% B Sl nAE TS FHIA FAsAh

2 AT SHREEYVIsY STEEEE20A 2002\ 49 299 53 (AP Y S)S
o] 109 28Y47tA] Ttk F719H] 95 2 we 54 E T

t iz 38 HEE AMIEReY, f7]d8 1S AR & diFuh2:11), #71Y
0 TR 2:1), F719E] T2 Al - ZEL), Fr19E Ve Al

O AARLDE TET ARy 24 &2 FAY 7|2E FAeH, AT E
G 3WHE o 2 wjx| et dExTe EY AR AIPI# N-P0s-K0 = 27.9-23.4-30.3kg -

102t = 7|¥1E A2 55%, A2F 100%, ZF 60%S A8l =02 A 45%9) Z-F 40%
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dto] g2 F 4595 H 7Y HAHCR EC
3] Aoz AuEALh 7IEl Au) BEle w2AEHY 1F S wsio

nFe) 2L AARAAN HFFe) HerR e dol, FAFE AA A A 18147}
Agl 27) Do), FAAL AAR 2719 A7, AE $HE 23 A5E 2ASA,

B AUISEL £ BUITE A FFS BAte] RETY Ak ANFOR B4
2 ol

Capsaicin 38 113 3-8 298 95% ol eh-2 15mIE 2A3tuje} wels) T A 33 FE3)
Be FANE AAEYS F 308) 45+ HPLC(SDV30pls, BAHHE o] &3t £4
3ttt AH L Cig column(4.6x250mm, Beckman Ultrasphere)S AF&3FR L, o] FAHS- acet-

e

S

onitrile : eter(1:1)0]Y o™, 7<% 15ml-min?e 52 ATt 7183 13 E

Al 33 £ AS} A& 2 F homogenizers °]83dte] A5e AEe 9

NI, Japan)& =743t}

freld Fe #5590 SHS 50mlS 7Fske] #EsE AS 400rpmo 2 207 AR

5t & AR NS 3 Sep-pak 7FE 2] A ¢} 0.45um millipore DB 2 o} 78+ th2 sugar pak
< AH&-std HPLC(SDV30pls, G #ehHE A8kt o] 542 H05 AHE8te] #<

5ml-min'2 ZA 3 th(Hurst et al., 1979). 1159] capsaicin 3+&7 f-8]d &=k 718

4 1YE T 5 HAS 10708 FEete] Al5ER o] &3t Th

L=
[e) =
B4 $/4E FFge

2] TARY=d ES 2 A EAH Fsto] AAstA
AEAE 70CAM 23 & 2T AES A 23 &A(HCIO, @ HS0,=10:1) 0.2 54
2afste] A dav KjeldahlH o2, 12H2 vanadateH o2, dol& K, Ca, Mg atomic

absorption spectrometer(Varian SF-200, Mulgrave, Australia)Z 7 &3t
EF o] -3t s sd EG B A=A 4R Fato AAlstan. EGH
TE 159 vlE&Z T35l 3087 IEAIZI ¥, pH V| E|(Radiometer M-92, Denmark)
%L_JJ%](YSI-SZ Yellow Springs, OH, USA)Z pHe9} ECE SH3Ith dite] Aie
KjeldahI'§o. 2 ZA3}¥ 3, & A4S Lancaster§ &= H]A(Varian Cary-50, Mulgrave,
Australia) 4 &3t} Fol2<9l K, Ca, Mge 1-N ammonium acetate® 3 Z3}e] atomic
absorption spectrometer (Varian SF-200, Mulgrave, Australia)@ #2433}t & A]|ge Z&
EA A2l SAS program(SAS Co. ver 9.12)-8 o] &3te] EA3513 T}

R/ °1N

1. 71 24 w& pHe EC

F7190] Ve pHE 2T 7.00] Hlste] ghstgon), B 249 dult g

[o5
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‘”%Lali}ﬂﬂ 8.0~8.62] B E el ti(Table 1). §7198] A& w2 pH W3le=
A3t AEgS JePA k=], fr199] pHe 245 1 A B
7108 Ao = AT A AE A x FA| pHE 6.2~8.1°0]0 S
HAA ) 7Zasthrl 1 & tha E748cHJoo 5, 2001). HH] A% A] Z7)
wo] pH7} Rzl & Al SIFEA gRYolrt AAdE ] pHIF F7 ,
719w Y] ECE Aol wpe} 2.91~3.60dS-m*e] EXE YelWon, f7du] & A
QJstar A ejztell fFo]ds YehlA stk ECY Afol= An] AAje] 54 2AE 43S
Z-golgtr| Rk 2AEY] 19 E**oﬂ 7108 Ao2 AZtE ATt Egh Joo 5(2001)
T dnle] ECE o] 79 59.2dS- m?, &7 2] 79 14.9dS - m*E YERY Hu] ZpAol] u}
2} tt2okal Bk

g
=)

Table 1. The initial pH and EC according to different organic liquid fertilizers (OLFs)

OLF* pH EC (dS - cm™)
Control 70 ¢ 306 b
I 80 b 3.69 a
I 8.2 ab 291 b
I 8.6 a 293 b
vV 6.5 d 291 b

21, Fowl dropping : fish meal : soybean meal (2:1:1); 1, fowl dropping : bone meal : soybean meal (2:1:1);
III, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.

Fr71dn) 9 3}ehA AL fr|dHe FFd wet & Zolrt JRew, F71dn] MY
Z B538 542 56g-kg' o2 TFE HH]E= 235~29.8g- kg HTh @ A]5}A WEQkTHTable 2).

Joo 5(2001) ] ApAjol] wEt & wsHE e Aol 30.86g- kg, o1 46.0g-kg®, &
7 52.29-kg', ¥ 52.9g-kg'2 xtol7} @tk A A e §719H] [ oA 8.08g
kgte® 7P Eton, mE A & A4 FFe 08y kgt oI5}, ZF 4.10g-
kgt o|3}, Z4-& 0.03-0.68g- kgt 2= el vlav4-S A3 6.38g- kgl 531

Qom, YEFL 0.74~477g-kg o]l CINSS §7]9dH] EFo] we} 344~5759 5%
E Uetith FU1H Aae o diFatel A g, 1A AF, A, vtdlES Al
o Fat A7l golJoo 5, 2001), HH] ApAje] &3 vlgol wel 1 5A4S & vERY
AT}

Kl
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Table 2. Chemical properties of OLFs used in the study

T-C T-N P205 Kzo CaO MgO NaZO
OLFz CIN ratio
....................................... g . kg'l
I 29.6 ay 8.08 a 0.78 a 348 b 0.65 a 0.64 a 098 b 3.66 b
1 235 a 6.65 b 063 b 0.68 ¢ 0.63 a 0.63 a 0.77 ¢ 354 b
il 56 b 1.63 d 023 ¢ 328 b 003 b 0.05 c 0.74 c 344 b
v 29.8 a 5.18 ¢ 0.70 ab 410 a 0.68 a 6.38 b 477 a 575 a

4

I
III, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
Y Mean separation within columns by Duncan’s multiple range test at 5% level.

Fowl dropping : fish meal : soybean meal (2:1:1); II, fowl dropping : bone meal : soybean meal (2:1:1);

)
o 3O WK(Kim et al., 2001), 55 A7AS9 28] A8 7)7to] 11 A
7148 FH| T A 8] Aol tha A xS

Table 3. Characteristics of hot pepper growth according to different OLF fertigation

OLF Plant height |Main stem length| Fresh weight Dry weight Percentage of
(cm) (cm) (g/plant) (9/plant) dry matter (%)
Control 240 @’ 226 b 636 a 162.2 ab 255D
I 204 b 27.1 a 607 ab 1554 b 256 b
I 213 b 226 b 583 b 155.0 b 26.6 ab
I 221 ab 23.7 ab 587 b 1739 ab 30.7 a
I\ 210 b 212 b 630 a 1953 a 310 a

21, Fowl dropping : fish meal : soybean meal (2:1:1); II, fowl dropping : bone meal : soybean meal (2:1:1);
IIT, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.

AEA ] FF AT F719n] M9} I PH|Fo| A 583~587go.2 TFE g9 &
< 718 8] IV e FLol| A 195390 2 7 AL

o
ar
2 PG 252 A5 Axd /7194 M3
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IV g el A= 30.7-3L0%S UERA L, T2, f7100] [ 2 11 oA 25.5~26.6
%Sl £EE UElTh F 5(2001)2 #7148 BB Al Al FdR]e] SR wE A
5ok wjFo] AHele And TS WIAA Fao, E Ao AW A7k @
gl AT obd AT A 7|3kl dof AFel AolE HEhd ALE ATH AT

w
o
N,
£
=
ofN
Hu
=2
k)
rlu
ol
ol
A
oX.

TuF FF HFS HExT7F 90892 THE FASICH, f7]dH] IV HHFAAME
o F T oy ﬂa;tlﬂ_u} F AR H(Table 4). F315F= /7|48 IV FB]Fol|A] 7459
o7 b ggton, 3 & 3BF% 155890 2 7 FAYT. A4S 3] e Al f
AT JJrH]?OHHQJr =93t Ao FAH|FIA] FHo] 7HF <°}\:‘r(Joo et al., 2001).
Kim 5(2001)2 =@ W& Au] Au|37) 318 Hlg AJH|FET F5Fo] #3310 W, Park
5(1999) FukS #Hl Aujet 57 A E wlagt Ay, 7 Au ol A tha dFo] F
Zhat Aokl Balskgich

Hes 7198 IV I oA 3 F7) 60570, FaF7F 7232 F 1328702 7H
Bol t& A=t BAAL FYde] JdAFHAJT e FrIAH] AvFe] FIHFE
Z7-6F Zpol 7t gITh 714 Rl IV dHl o A o) =&kt 37t 7 B2 A2 f7] o]
o QIZF A&l YA tiatel] #ste] g F7HA17 A o2 FE A3 (Kim, 1975),
f71gul IV @e] e & A FolA e} vls CINg©] 11 A4, ZF 59 oy &
HET o8 7hA] FI)1888 §RFozn AS S77HA S8 7
27t ST o g2 AT

1% 1007 TIF FEHS R, F719H] [ IV BH|FAAE 2Folrt gl o
7198 M} I BTl = 2ol Bls) 526~605kg A3t FaF9o] 3L f
ZlAu] IV, I, T #7502 zhz; 2,484, 2,231, 2,141kgo 2 Bt & #%he—
5,122kgell Hl&te] f-71908] [V el ol A 14% S53t o, 718l 1 I

NM= Z7F 7.7%, 11.0%, 13.0% 7HA3tAch f7ldu] S5 wE A2 7H —’F%} Aol=
A A EFY gshg 46 oAzt 538 vl AJH] FH ] s dete fnHl

S AL FEF EoE AEaA o Hule] G FaFo] AR golate] 15 Ko At
ol7} AT Azt 53] 313 Hlg AR FH T fFete AR S i VEFES
2 Aggor up o ZAYEE EAF Ay}, T-N gk vzl 3059 ke ol
H5le] #w HLoMt 295~3159-kg' 02 e dizFol et viEglh 1 9 F714
o] F5 Fde AYEE d2A deth dne 24 Hlgel wEt 78R ek
Zpo] o2 AL waha du] 24 Hlgdl wE AHE VES SR Bado]
S Zo g wodr
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Table 4. Characteristics of fruit weight, no. of fruits per plant, and fruit yield of hot pepper
according to different OLF fertigation

Fruit weight (g) per plant No. of fruits per plant Fruit yields (kg/10 a)
OLF

Red Green Total Red Green Total Red Green Total

Control | 908 ay | 629 bc | 1,537 ab| 51.7 b | 556 b | 1073 b | 3,025 a | 2,097 b | 5125 a
I 812 ab | 526 ¢ | 1,338 ¢ 526 b | 486 c | 1012 b | 2,708 ab| 1,753 ¢ | 4,461 b
I 726 b 642 ab | 1,368 c 511 b | 569 b | 1080 b | 2420 b | 2,141 ab| 4,561 b
il 750 b 669 ab | 1,419 bc| 519 b | 603 b | 1122 b | 2,499 b | 2,231 ab| 4,729 ab
v 812 ab | 745a | 1558 a 605 a | 723 a | 1328 a | 2,707 ab| 2,484 a | 5191 a

21, Fowl dropping : fish meal : soybean meal (2:1:1); 1, fowl dropping : bone meal : soybean meal (2:1:1);
III, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
Y Mean separation within columns by Duncan’s multiple range test at 5% level.

e
ofol

= 3 =
Ao 4 54

T 159 % capsaicin g thETolA 2 662mg- kgl wlske] F7]n] [V Fu]Fo
ME 418mg-kg'Z oF 36.9% 7ML, F71MH] M EHFAME 1,424mg - kg-10.2 115
% =73t tHTable 5). 7H&4 Stk o) xToll A9 8.6°Brixol] H13ked 10.0°Brix =
16.3% Z7}stgon, fald ke thxTolA Y 46.3g- kgl HISte] 51.99-kg'E 12%
Z7Fst

Capsaicin®} dihydrocapsaicin®] H] &8 56:44% & W%F glo] FAE = Hai(Lee2} Cho,
1971)¢} Hl=3tAT} Alv] AFE-LS 2 2-5E capsaicin®} dihydrocapsaicin®] =71 Hl<=3k
HE2 AP, 5 F 45 HE glo] 45+ 3oz Addrn

T
ofl
il

of

Table 5. Major components in fruits of red pepper according to different OLF fertigation

Capsaicinoids (mg - kg™) Soluble Reducing sugar contents (g- kg™ F.W.)
OLF* .| Dihydro- solids content

Capsaicin capsaicin Total (°Brix) Glucose | Galactose | Fructose | Total
Control 419 ¢’ 243 d 662 ¢ 86 b 191 b 03d 26.9 ab | 46.3 bc
I 628 b 374 b 1,002 b 9.0 b 192 b 143 a | 253 bc| 588 a

I 781 a 643 a 1,424 a 9.0 b 189 b 06b | 225 ¢ 420 c
i 397 d 298 ¢ 695 ¢ 9.5 ab 21.8 ab 04 c 310 a 53.2 ab
v 264 e 154 e 418 d 100 a 248 a 08b | 263 ab| 519 ab

21, Fowl dropping : fish meal : soybean meal (2:1:1); 1, fowl dropping : bone meal : soybean meal (2:1:1);
III, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.



70 4% - o2

YL f719u IV ol A 100°BrixE H 2o r], hETRY F719u] g7
oM Eith FEE A Al Bo] Yt Aow Mﬂﬂﬂ, Do) FulE 7]
o 8158 S7hA7]

3l

o= ok A4 F57t ‘E‘JZ]E]Oi F=7F 57}%5}3’— A ZF =] ATk

3 = glucose S F71HnH] IV JJrHl:rLoﬂ A 74 E=kar, galactose 3HEF

r oA 7HE =koH, fructose T2 18] T v Fol A 7S =

o F FYT S 719 T #AHFE A9 }"’ HETFolET St o, &
f710u] T #@H|Tol 4 588g-kg' FW.o.2 7}F Egkt)

1F0 AF FIHE 24 2, F Aa IS x4 9 305 kgl HlEke]
71ou] #H| Lo 4] 295~315g-kg = 2 o7} flltK(Table 6). Kang 5(2000)2 1130
=& A A1g A3, AL S B, 7], YR oA wsten, dAFE o]
=& A 21§ A 4T Aa FEFS Aol fith Kim 520022 A=A W & dae o
v g7t S7HEE A W R SURHA Elod, B AlddM e € s
ool Aart FHH F A4 FF Aot jle Aer AGHIAT A FFe

o] © =
o

>
Ruf )

(]
oHH] FH| L A= 45~53g-kg o2 ThA Z7}a)

ZTol M9 44g-kgtol HIEk] f7]

s B8 d¥) 327t Aage] wep Szt v o AEA W A F
A% 7} =tHKim et al., 2002)1 Q0 B AdoEs AHF ARAAS S F
itk 2§ e 7108 I el s 2T 49g-kg'oll Blste] tha skl o
2 {7198 FH Lo A 0.2~0.8g- kgt 718t 2 e &R T 6.69-kgtoE

H ) 6.1~7.4g - kgl X 2 ZFel 7k AATE Yang 5(1995)& 15 A A A

o] Zg A Mg W ol EdFolv wE9 Falo oS el FF S5
o] Aateo] 3 g olFste Zg ol F% AotEY, SN dud F ZAa

Te FAH HlEste Eolxith 53], vl S dExTolMEY BE {1719
Hl @] Fol A 02~05g-kg' F7Fete] tiETeF A oS UEhdth Park &
(1999)2 <FuF 73 Ajui Hoh &8 Qe vtavls F57F &oldtttal Bustlon, E
& HRAEA o vtadlE ST ZEeA A0 A7 et

T3 o] FF & I 7] (Rural Development Administrations of Korea, 2006)1 24
35~57g-kg", <14} 3.0~5.09-kg', ZF 4.8~6.3g-kg", Z 2.7~3.4g-kg”, "I 1ulF 0.6~0.99
-kg'ob BluwstE Ai e Wty 2 violg g B4 Uehdth Gl 1
I 11 #elFolA 9] Q4 ke 747} 45g-kgtollow, vl ke zhzt 1.7g- kgt
2 OE el Aol Histe] 14k e vt ol 4 wisk=d ol 13

h

N

of 1%
bt

of 1 K

0

3T



Table 6. Contents of mineral elements in red pepper leaves according to different OLF

fertigation

T-N P,Os K0 CaO MgO

OLF

............................................. gkgl

Control 305 @ 44 c 49 b 6.6 bc 15 ¢
I 315 a 45 ¢ 51b 6.7 b 1.7 b
il 305 a 45 ¢ 57 a 6.1 c 1.7 b
I 314 a 49 b 44 c 74 a 20 a
vV 295 a 53 a 55 a 6.5 bc 1.7 b

21, Fowl dropping : fish meal : soybean meal (2:1:1); 1, fowl dropping : bone meal : soybean meal (2:1:1);
III, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.

6. Al =Fe| shebAd wst

Al -5 A B 31 wste Al & B4 pHe Aol wet 7.0~7.29 £X

Z Yehdo] A ztell 2ol7} g}, ECx thET oA 0.7dS- mell Hlsle] H-7]Hn]
IV #H| T M= 14dS-m'2 28] A% Z7}al g th(Table 7). OM &S AJ3 A 6.0g-kg™
oM A F Frisldod, fr1du M Bul o= 13.0g-kg'2 BATA ol th

NHs-N &2 A3 A 2.1mg-kg™ell Blat] %ﬂoﬂul [ 7 I #HFAAE 1.4mg-kg*
2 st oy, 7184 Mok IV #uFol A= 242 35mg- kg 9t 5.6mg-kg' o2 Z7}
&Ath NOs-N &2 Ald A 41.3mg-kg ol X Al 3 thxz79 2% 14mg-kg'Z A
3] ol o}t A BH| T A E 14.7~385mg- kg HEE e Th

FraE Q% ke A1F A 74mg-kgTol Al A1E F 103~185mg- kgl E 7R E71EH A

o, ol 13 AujA X 2 W2 450~550mg - kg ol EtE Tt ATk XA LF
2 A ATl A 0.11~0.15cmolc - kgtol ot A& Ml 0.7~0.8cmolc - kgt E Th Tt
X3 2o A A Tol A 9.7~19.8cmole - kg'S M E FA W<l 5.0~6.0cmolc - kg”

Hoh Egith vhadlge dEe BZE AolA 0.7-0.9cmolc-kgtolot AW
1.5~2.0cmolc - kg'oll Bl&te] HZ3 Ho ot

CECE A& Aol 9.0cmolc-kgtell HIEt] A Aol A 10.5~20.6cmolc- kg'= Z7}8l4d
3, thRE] FuF A AR M9l 10~15cmolc - kgt S 3|8t Eoke] 31314 o]
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EY T & f;}%til]- 139 PF POs, KO ] BAE P0s, KO BF ES T &

F0] 2480wt nrel 9 P Fol BA FAEE 1 2 AmE
P,0s°] B Atkal &delA UTk(Park et al., 1996)

AR O FAHRAES o] &g #HE An] ZA A] AR AA  oiFEEES 21119 B
£2 v 7198 Ve IHAulstH 15 FriFo] Frbstal Fdo] Y ETH

Table 7. Changes in chemical properties of soil according to different OLF fertigation

NH4-N ‘ NOs-N ‘AV. P20s Exchangable cations CEC
. pH EC oM ‘
OLF 15) |@s-mY|@-kg)| o I K | C | M9 femole-
g-Kg 1 k -1)
- cmole-kg™ - g
Before 74 |090cd| 60d| 21c |413a 74 e 0.19 a 7.7e | 1la 9.0 f

After Control | 72 a | 070 e | 100c | 21 ¢ 14 e 103 d 012 c | 126 ¢ | 0.8 bc| 140d

I 71a | 110b | 100c | 14d |322b | 107d |01l c | 198 a | 0.8 bc| 206 a
I 72a | 110b | 120 ab| 35a | 280c | 185a |[015b | 176 b | 09 bc| 187 b
m 72a [ 080d|130a | 14d | 147 d 128 ¢ 012 c | 145¢c | 08 bc| 155 ¢
v 70a | 140a | 110b | 56a |385a | 144b |015b | 97d| 07¢c | 105¢e

“1, Fowl dropping : fish meal : soybean meal (2:1:1); I, fowl dropping : bone meal : soybean meal (2:1:1);
III, fowl dropping : bone meal (1:1); IV, fowl dropping: rice bran:soybean meal (2:1:1).
¥ Mean separation within columns by Duncan’s multiple range test at 5% level.

AT 7Bl #AR7L EmFATY L) A 59 A5 gl v FFe 7
iz} AAIBEAT fFr1dn] 26l wet 2SR AR, f71dE T (AR o
o8 2:101), F71H8] (AR =8 o5 2:11), f7198] AR - 28, 11), &
HH] VAR : 2A : oiFdh 2:11) 5 548 E Tk 7198 2489} vl&d i
oful o] pHe} ECE 77} 6.5~6.89), 2.91~3.69dS - m'e] X E vetit) f7]dH] 24
S0 WE CINSS 7|91 IV7} 5758 7H4 =gkow, 1 9] Age Azt xto
At FF FHTS F719H IV Aol 1558922 7P FAsleH Faee Uiz
Toll ) 23.7% Z718l4th Ea3e] AAtol Al fﬂak% F710u] T2 MoA ol
Blste] Srrskd o, f71n M IV @8 Fol e 2433t 95e 7198 IV 2
Hl Lol A 10.0°Brix® 7Hg =Sk

N
-
a4
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