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Abstract

This study attempted to use the high phosphate content in guano and examine the availability of
guano as a phosphatic fertilizer by growing feed corns for a test to identify its effect of fertilizer,
and reached the following conclusions.

Chemical attributes of guano included nitrogen (2.2%), phosphate (24.8%) and EC (1.52 ds/m),
and it was alkaline (pH 8.8). When guano was manured by less than 20 kg per 10a, the percentage
of germination of corns was over 95%, but when it was manured by over 22 kg per 10a, the
percentage of germination dropped to less than 85%. Also, the average days to germination was
poorest (5 days) in the treatment 5 where 22.1 kg of guano was manured per 10a. The treatment
3 where 18.7 kg of guano was manured per 10a showed the best quantitativity with 1,711 kg of
biomass production per 10a and the highest TDN quantity (1,195 kg). The treatment 5 that 22.1 kg
was manured per 10a showed the lowest biomass production and TDN quantity, 1,532 kg and 1,090
kg, respectively. In terms of feeding value, in leaves and stems of the treatments and controls
manured with guano, ADF did not show significant differences between treatments, but in seed area,
ADF increased in proportion to the amount of guano manured. Also, the leaves and stems of the
controls and treatments did not show statistically significant differences in terms of NDF, but in seed
area, it showed the same tendency as ADF. In regard of crude protein content, the seed area in
treatments 3-5 that contained much guano content manured was found to have over 61%, indicating
a statistically significant difference from the control (49.91%). As for RFV, the control showed higher
level than the treatments, but irrespective of the amount of guano manured, the whole area of feed
com showed about 100 RFV level.
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Al 5EATI) T2 59| Al BAZ 529 w5 Fak A 418 deE
A8 ik @2 oI 590l 34U Sk 509 AT W A2 5
A7\, 4] 150 ot 1ot 9 TSk 540} 5L BER 4% BUS FUU 23 EY
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3, Eopo] AP4gh % 5ote] A§TF B/ dlsto] FHoz AP 27} Yell= Y BAS
oW1ek Q= AgelekLee e al, 2009). S3] Tefolis Wk A1t 21e] et FufS) Ty



o] Z7Kaie] wkek SHelSo] W AFo] T Tilo] ot Bfahulze] ALgo] Mt ZOIEI, A AATS AGSHe U W
59J0] thet B4lo] 24 o3 gl AAOIEHKim e ., 2010)

3] JpckbA Alelss B2 0] QLS ABo] olgste HRo] thE uo] Hlste] v, TES Eof FolAl fAUSA, 284
ez 2Afsto] A2o] 18] 93]7 RAT EFUAS 2ok BAREe] Slriung ef al, 2007). T QAR 3] Gk Fo] Sk
A=A Sk A, Phytaes 5] F8 FAHROE SR A8aH ShE St Gl QU AT WAl thet Gt
2 a3 Ago] Fek. olo] Tohert K oE QbR PAAACR QAEI G, Fohits sfahulzrt Wsy] ol Aol Al
22 590l olgHlth Tohed] FHL vl 2XY S 50| Hajslo] AiHoR PHL WA F/1BAE Akt i
B0l w2 Ao FeiA gtk

o] A9 B714 MRS 3 F52 Tohert mkolere Aol LA HeLL, YEOJHL o] o) §slo] EPAYA L vEeA TG
ShiL Qlek. Folco] 2t QUHE Bl FHTAo] F A gron ARl SHISIESe] Qloje] Mzt or, Bo &
7] QAR £ 59 S0l 7140 ook 8400 ke A3 LhebdEHan o ., 1995). Fohet See] Mol 2L
¥7] Ashaa] 1 7H0o] dhl thal ke 2 glom, Selol Toheo] BAOR AHHE Akl BHY 52 7HEv1e
e shasigl] wRe] Fohze] BEst AR ok Sirkito, 1995)

olo] £ ¢ QIAKIgo] 2 Toked olgste] thily AR S44E A T 2540 BREHT AR WokE 2Aple] Fel
ol Foho] FEYAL AFFIA Stk

II. XE 2 ditd

ofico| SiEfH SuEA ¥ U X7 24

Tohro] pHeL ECO S8R 7 1:10 HlEE 3]4slo] S5, AT dry-ashing§ 0 & T84+ SHdE 0w FAslo
O]k Lancancaster O =. 1:10(w/v) O &2 F&5}0] E537|(UV-2100, Shmadzu, Japan)2 H-44519 0 W LHZ] 56t EAL s &Y
9] EqRlehA o] Folo] BAJsIGlom, et 242 QARIPAIRISE 10aT 17 kg AJH[SE A5 22 A% Tof Q4RI
25%%1 o= thET-2] QIAMAM] 252 13.6 ke, 153 ke, 18.7 kg, 204 kg, 22.1 kg & 57FA|9] A5 245191 0H, RS AlQlet
7ot ZF A2]5to] Al 10a 7B A 17 ke, 712] 17 kg, W] 1,000 ke AHISE § ARJEIR] S F59 AhE2 olFA2
£ 60 emof] AAAT = 20 em= SHIIL 4719 ATt RS GHH W0 & RAJsko] rhES 20099 5 249 wESilnh Bex
Az BENEA BS2AMR 71l ofsto] 7Hd, 213, 2eal, 1R fwd] 9 AL, ESE RABISIAL TDN 4232 Pioneer Hi-Bred
R AR B4 TONARSTE - (38 224 « 0582) + (ol 28455 x 0.85)0] lsfo] AXsHck

(]

[¢]

Alz7x| 24

APER7HR] AL 2l AEERS. AOACH(1990) 0|85}, acid detergent fiber(ADF), neutral detergent fiber(NDF)+= Goering¥} Van Soset
H(1970)00] 2Jsto] S50t A/ B7IA E2= 2, ADF o 9 NDF 02 319101, o|F 7|2& 4] A=7IAE 24
o}t DMI(dry matter intakey= DMI=120/NDF2] -2} o]-&3}o] 51913, DDM(digestible dry matter)Ffe Ul=r%A]5}5]9] DDM =
88.9 — 0.779 x ADF9] &4} o]-§51% 0™, ADF2} NDF7} AE4okad} HFFe] & AHAE 7 AMdE 2AR 343 A
AFEZFA|(RFV, realative feed value)i= 241l ADF & NDFX|Z Al4t5H ©H(Holland -5, 1990), AXFARS thaat 2.

RFV = [88.9 — 0.779 x ADF(%) x 120 / NDF] / 1.29

SA=H
AHej e SAREAE SAS(version 8.0, SAS Institute, USA)E ©l8510] Al S A9 dokgdt A8548E % fodeolA
AR Fode AT
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FOHco| SH51Y £4
Tolr] B}5HA E4JE Table 13} o] A2sIrt. AATFES 22%0]1L, 711 1.05%0110H, F71E8FE 3.9%2H4 it B
Fo8 Aae} 7] 21l {718 22 H|B/dE] Hou), QUIRIRES 24.8%=2 YERAL Sl o] =gt QLR 2 AlgollA f-8EaL
U= -8ARIRo -2 Qb HI RO QIARIEFH T Lol o] QUARHFO] o, QAHHI R RN Foled] B8 A EHAL AR pHE
8.8 YZTAJQH], Ito(1995)2] A= 7HH FoleE o855 -Follis EFS AMISE HAsITAL g Ao mfo] Hol 4bg
3HE Bl FoReE ARISINE A1l EdS SHMIA n8EY] B8 ST ENRAL] a9 7IHE & 9k AoE Alad
ot J3Y ECE 1.52 ds/mO& &2 FFo] Yehfal Qlck

AfYE|X] S50 UOLE

AtdE|A] Sae2] okE4g2 Table 29 Lot Wokg2 Folied] AlBjEo] F7igto] met £33t Zlo] SAH =k SRIEAL At
279} Fohro] AJHISEEO] 18.7 kg OJ3IRl HETFE] Wokg 52 95-100%2 -2 Houf, okl AH|4Eo] W A2t 49} 59
Z7olls 80-85%= W], oA W2 Wolkd2 Batdotdset WotH oA L2 FFe Holl Slnt. Hardotdapol e A2t 49} 5=
Bt 78UE FAXCEE FoAP) SERIHN glov, I & 5ULZ VE0R AR WotH9] ol A 49 s= ti2e e
Ala-50] Hlst] WoksHo] W2 Jlog SAHCR SRIFT Qlrk

ojFA Fof=9] AlHjEo] W A|H-E0] TR FoRee] AlWleEo] A2 A2lEd] vlste] Wokedt FuEotdet =%t
olf= ECO Aolof 7|Qlet Aoz Atmslsd, o okt wino] Mg JEtterk: SES ofego]l 24EA] opgAelE
FEH} Aol 152 ds/m?l ECHE2® QI5lo] E2jet Zl0= AlmEH of2fet 483 EC 0] W ol AEB7t 7Iedgd+d
(NAAS, 2000)01141 ZHRI=|aL Ql=dl, A=2] Wot 22 EC 20| oM dokgo] Wiks 23 fARIER Foleg AH[Sl] 2ag
BEDAE Foled] 2 ECE W50l 2129] HokeS £ol] fi FAs 65 &doke W 52 & © @2 dh 2asilth

M28 2 4884

2009 59 24 AAEA] E4=E ofF UH] 60 cmof] AHAAY 20 cmE 3 WHESIo] T}EgE Fof] RARE ARIE|R] S5 BT
Table 33} Zth

Table 1. Chemical properties of guano

Materials T-C T-N P,0s K;0 Ca Mg CEC - EC
(%0) (%0) (7o) (%0) (%0) (%0) (meq/100 g) P (dS/m)
Guano 3.9 2.20 248 1.05 2.77 0.33 11.35 8.8 1.52

Table 2. The germination characteristics of a comn in soils amended with guano

Treatment Germination percentage (%) Average days to germination Germination speed
Control pot 100" 6° 46°
Experimental field -1 100° 6° 51%
Experimental field-2 95° 7% 53%
Experimental field-3 100* 6° 44°
Experimental field-4 85 7% 49®
Experimental field-5 80° 8 59°

Y Means followed by the same letter in the same columns are not significantly different (p<0.05).
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Table 3. Growth period of a corn in soils amended with guano

Character

Treatment Silking stage (day) Heading stage (day) Harvest season (day)
Control pot 62° 70° 100°
Experimental field-1 60* 69* 102*
Experimental field-2 62° 70* 100*
Experimental field-3 63" 68" 103*
Experimental field-4 64" 72° 103"
Experimental field-5 68° 74° 110°

A2 19] Beolle EAVI%E 3717t HiRTE BRen, £8P Eet tla7tint At A2 39] Feole tdizret 42 20E
UEfoH, tix7et 7P 2 2ol UER A7 A2 5ot

A2t 55 AQdstale 219 871700l diztet TSR0l SAAR] Rt IFEA] &AL, 8717t 12 o lE YR .
a2y A2 59] Feolks EAPIE 68UR 7P = A2 59 o=t 2AMI%E 28719 A 87]9] AldCR ofojitke H e}
ZA(Kim et al., 1998; Aldrich et al., 1986) 2Tt 58] 7Aol= 4&7] FA] 110EZ 100-103Y Afoo] £371E5 Yelf= g2+ 2 &
AEET} AR REAF FRIEAL 9low, ofegt E7]9] Aol pEjuete] 71V o 7R HiS 59 HAo] WAL o=
]lsto] 2z =24 &40l dold &80l woHR FoRee] AH7L g2 At 59 Aeolke A5l 3ol SRSl Az th(Kim ef
al., 1998).

AR Sp0] FSEAJLS Table 49} 220, 733 73] Beole Foieg] AlvleEe] 23S wole A3l Ao, 2]
Aol 7] a5/ B2 AFOR ol AHleEe] S/IESE Aalt wole A Bolal Qloh dixet Al 10]

2 2RALE R 9lo, At 29 3 AL A 58] FRofle A=Al 110 em oo R A UERT. dHEe] Feole
2TF7E 7720 en’Z 7P g3k, A 14712 BE H2TEe] 7,000 em® oPFo R FHA] Bl ot E AolE HEhlin
A kot Al 59 Aol 6370 em’0R 7MY B AHAE Ve itk

2H49] Beolle AT 30] 7FE A veRgten], UmA] AeTa 350 mmoVdoR 71749] Ao Slotde tixet & AjolE e
A T P2 AR 1, 3 A|QIStalE B 290 em OPFOE YEREOH, A2 3k 285 em= $AA 0% 2 Alo|7F YERAL QlA]
ot} o2t AHE HekE wf okeo] AH|FE2 102 18.7 kg AM[SINE 7-Folle 23812 A5 ST Uehte AoR A,
ojgA AeEAo] Y2 Aile Aedaet vt 44 Holal Qi

AT

AIIRIX| S440] 23 £
O 70} 278 2L Table 59 2tk 1005 ABBAL Foho] AAgao] W HET 571,532 ke/l0ai H B ABSTS

Table 4. The growth characteristics of a corn in soils amended with guano

Quality Stem diameter Clum length Ear setting Leaf area
Treatment (mm) (cm) (cm) Leaf (cm?)
Control pot 356° 251° 103" 12° 7,720°
Experimental field-1 361¢ 265¢ 95° 12° 7,521¢
Experimental field-2 369° 290 115 12° 7,289
Experimental field-3 405° 285% 110® 12° 7,230°
Experimental field-4 359° 295° 100 12° 7,630
Experimental field-5 389° 290° 110® 12 6,370"
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Table 5. Yield of a com harvested in soils amended with guano for silage

Character Dry matter Ear production TDN
Treatment (kg/10a) (kg/10a) (kg/10a)
Control pot 1,698 779% 1,175®
Experimental field-1 1,594% 695° 1,125
Experimental field-2 1,637% 789 1,182
Experimental field-3 1,711° 795" 1,210°
Experimental field-4 1,656™ 769° 1,195%
Experimental field-5 1,532¢ 735¢ 1,090°

HT oA ¥ A2 TDN S350l A YR A2 571 1,090 kg/l0a 7 W3HaL 01912 Aj2]7-5-2 TDN =5 Hoj|A]
© AR 2 FR7F el QIR gtk ey ojife] oM Qlite] Aol 7HE A2 ARl 10] 10 695 kgo 2 THE
W2 S UL 9lem, 21Tt 30] 795 keg/l0a= 7FE T AJ2I 30] w2 ojAf 2 Foleg] AJHlo] 7RIl QlAte] SRt
Az At Kang 5(1991)2] Hio] ofshd Uke o oV AHE Mioke S5p530l w2t ojAte] S8fdfo] soldtal sii=
dl, Az 300 AlelE o] Ukl & 18.7 kg = TiEo] HISto] 10% = © B2 $EoI0n 124 18.7 kg oV AlHIR
A2l 49} 5] Bole A 300 BlsiA W2 o4} R UEAL Y], of2Rt 23k o] ot QIAtel 2E2] A5l lotA
SZ7RA7E 9lom, T A AR V1% QRARIFED 10% He S8 W dAIA oS SRS 5 lnal AlmdEtt.

O|FA FoleE FrtsHA ARESIA ek o1, 71E9] SRS HIAIE & ttEke AMo] Table 33 4004 WAL Ql=t], St
22 G 22 2] ARl E Kim 5(2010)9] AolM = At eFEHoA®E 71E] sfehH] et foldo] firkhe 23 & 4
oAM= ZRIFAL JloH oj2fet Atz #Fadte] & w Fofe it HlEEA 9| B-87ksAdo] Al Aledt

TOHCO| AHISZO M2 A7

Table 62 ToR=2 EI5lo] AR AUe]A] S4%e0] 5918 AHRHIS Lehdl ZolE). ADF 9l 271014 Hel 57kl §oabt
) e QA QFoLk FAHOAE Fohino] Aluj4o] S7klo] el ADFE S7F5He 2% ekl HelT 47} 5.19% 7Fg
2 ADF 552 UL QI NDFS] 490l 5719} 910] Aol ool Ael57iol $A4KS) S0k 27 Ushia 94 go.
U, ZA159l0] 4 ADFO} 2 %S LT Qe SUR ol Toheo] Alulezo] B A2t 357147} 61% ooz et
19.91%8} EAA $o71 9o, o= Akto] Fhge] ot S0 %ol A AR Wekdk 4 9lon] o]t Arke ojale] ABAAE
3} NDF}e] T o] JRAS Ui Qe B8 Son 5(2006)0) Q7T XIS Gk, LS Jrhee] A Hglol
Foleo] Alul4o] Sl et ZHAE S7F5He A%E LI ek, $49) 9ol AT 57 1L01%2 744 E9kom] 959
oA HEiT 471 15.73%0]0, S7IRAONAE He 7 47} 427%2 714 e Zeh ke 1ol itk o]g7] Fohio] Alulazzo]
Z7R3lo] Wt 2Tk glefo] 2715t ol ool Z3El AA4Eo] ZIQIFichL ARk, Choi '5(1990)0] ATATE 2Lk
sape Aaguo] Aulaze] utet S7hicks et AL ek

RFVO] 790l SARo] tf 77k Hei5o] Hlsle] & 452 UrhiIL Q). tha7o) o]A1s] RFVE 160,198 744 15
o} Foheo] AJuldzo] 187 ke o4l H}FSoIAE 127 e o] lste] e 422 Urhia Qi 22t 9l 271590014
£ 7o} Al ST §O 34 ghom, Folieg R el 5] RFVE A 9014 100 A 458 Lk gk tha7o
B[S HETES] REV7E B 528 Uehfia 9oL, Hollind (1990 443 it %9 RFVY $52 10002 H5akgir]
3 AOIAO] RFVE A58 84:0) 1 R0 Foheo] Alul420] Alglo] 100 HIE] 448 Ho|7 Qi Aow 55 Fohed
QU HlEE HStlE DPSE o) AL SRE 4 glo] AEsNe] A9l stelo] that BAL @2 Aoz Amec

V. 2 %
2 AT 20099 SERE 9E7HA] Folg o]85to] AMdE|A] SaE AldASe] eIt 9 ASEdE RARIAAL o8 712E
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Table 6. Feed values of a corn harvested from soil amended with guano

Treatment Region ADF NDF Crude protein RFV

Control pot 3.79¢ 49.91° 9.02° 160.19°
Experimental field-1 3.85¢ 54.44° 8.80° 146.78°
Experimental field-2 3714 55.16° 7.43° 145.05°
Experimental field-3 ar 4.36° 61.43° 7.85¢ 129.48°
Experimental field-4 5.19° 61.75° 8.99° 127.83¢
Experimental field-5 4.98° 61.73° 11.01° 128.12°
Control pot 30.63° 64.67 11.93¢ 93.55°
Experimental field-1 30.21b 62.26° 10.12° 97.66°
Experimental field-2 30.79° 62.80° 10.29° 96.16
Experimental field-3 beat 31.24% 61.94° 12.16° 96.96
Experimental field-4 30.97° 62.19° 15.73 96.89°
Experimental field-5 31.98* 62.76 13.23° 94.84°
Control pot 34.04® 57.27° 420° 101.33°
Experimental field-1 32.61° 52.89° 297 111.68°
Experimental field-2 35.36™ 59.10° 3.23¢ 96.57°
Experimental field-3 Stem 34.21% 58.28" 3.72° 99.36°
Experimental field-4 36.28™ 58.06" 427" 97.15°
Experimental field-5 38.03° 56.08™ 3.92° 98.32°

3jo] Fohorl Qb vl B87FsA0] el 2ABIE 1 Ak cheat gk

TANRS] Foheo] B8P BAL AAT] 22%, 1e)3 Qlilo] Feo] 24.8%0]0, ECE 1.52 ds/m 5019031 pHiz 880524 Iel
o]glon, Fohrg 10a 20 kg HFEOR AlHlshE 825:0] WohgL: 95% olAolLt 102 22 ke OAHS AJu|5} Wolgo] 85 ofste
WolAle], HPLIASE 100 FoheS 22,1 kg AlHI AT 57} 8= A4y Bsloct

Folg 104 18.7 kg AJH|g A2 39] Sbo] 14 QFEoigied), 10ag AZHAS 1,711 ko]0, TDN 4 1,105 ko2
7V B9kow, 100 22.1 ke AluIEE X2l 59] Aol AEAIEL TON o] 1,532 ke, 1,090 kel 7H4 e S0 244E]g]
o} A7H) SRl ToheS Alu|e A2l 753 gETEIe] ADFE 3t S7]0l4s AeTEtte] 997t 24 ekt Qxje
Oou}, FAREOAL Toheo] Alulgo] Z73o] uleh ADFE 5715H 43S LERHT Itk NDFO] Z9ols 5719} 910] A9l
dlaret AelE7io] SAHS SO} 2A UERITL QA ootk FARSIolE ADFSL 2 A3E Uehia glow], Zrhilg sleke
FARINA Foheo] Aulago] W HT 3-5717} 61% ooz ThET 49.91%9k EAH §ol7E SRS SJek. REV] A0l
77} A Ee] Hlsle] B 452 UeRa glout, Toheo] Alujee] Aigio] Ag S4eo] 1 9014 100 HFY RFV 458
YeRp 9l
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