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B (BH » 2012 ;5 Clark and Gage, 1996 ) - Z# - HEEGFERENE 1.75 (BE
Hr i b TR S 24.6% - NERBAREZEH - BEETRFEAR > HRNEREE T
HERHE - R - BENERES » WEZHEESE (T > 2011 5 pREE - 2013 5 215
2005) - HEHEMY)RRE - 7 - 85 - 8F > i SRS S EEEEE (ME 5 2009 ; #F
%5 2011) > RIFVIFRBERZEHRENIEER - REEHTRES HEERY G E - 2
T IEERASREID A > 68 TIRY I R A YRR DO S EGE R R R RIKEE
AR S R - (EEMEYIR R R R MAEYNENE - M InrEYE S22k (b
FIf7E - 2004 ; Demir et al., 2010 ) - SRR A B E LB R GEE IR & AT E P
V) AIETEEREYE &2 IBITEENE (5B > 1999 5 Mustaffa, 1988 ; Roccuzzo
etal.,2012) - BV EEE RSB NETRERRETERIN  NEERSESE -
WHERZA4E - FEE RS - Hf -~ 87 - 88 SRS ESE S EEBREY®
HE A2 » HRIHEE R S A BEE T Y5ER (#1125 > 2010 ; Demir ez al., 2010 ) -
AHFEA M R ERE TR L3 R ES LIRS EeEEN  RELEK
R WASHAEERE R i - FHSEE R -

AL Ty ik
— BT

Bt BE Ry AT L AF G (R PTRelriagse ) tfHEEl - it ieiesy 12 48 - 2009
TR - BEATRERTS BAEAM - BAEERRETREEHE » 2011 55iia DA HEd
FEVEE s SRR HEEA 12 Bl T 1

= ABaaiE

8 H S HfjcE L% - B/ NEHRE 64 m” » /NG DARIEES DG - 3B 10~ 15
R 20 %t EHEEEEE S BIRAE 1,000 m® ii# 156 ~ 234 } 313 & » ARSI
INEREEHEAE (N-P20s-K,0=1-0.8-1) R - PoEtlsc 2w EaEt (RCBD) - 4
HE - EUIEE 20118 HS HE L H 25 Hik» £ 112K -

A ARE TR R - (FERET | ERENTE R - HIR(EYIHEIE T
P ER S RREEEEME R 50%:15 - SR 100 kg - 435I 2
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1. Bl (pH ) : THEEHZEERIK 1:1 (w/v) JEF0 > DL pH meter JHI7E -
2. 8558 % (EC): TIBEZAMKILG] 1:5 (wiv) » DIEEEEHIIE -
3. 518 : DL Walkley-Black £ HIE B #H% ( Nelson and Sommers, 1982 ) » ifAE
HEAEREZE -
4. W« DLEES IS — R 132 Bray-1 Wk » DURT00EETER -
5.9~ 85~ 88 ¢ DI L A — i E s AR~ 85 - 88 DURVER G
R 5t (ICP) E& -
6. 3 ~ $¥ : DL 0.1 N EERGHh T3 a Es ~ 8% - DURIERGERIR 3500
il (ICP) E& -
(&) W RE R REEE
2012 4 2 A 2 HEREURE > BUSFIRE M sl 25 7 G2/ MALER E 10 $E(F LB
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TH#RETTRIEESR SRR BT HRE N &R TR 2 4w -
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o B/ NEE = EENES ( Fisher's protected least significant difference test, LSD
test ) fgriHl R B[ 2 5L
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1,000 m*) -+ 11 5E#% 11 EC {H7REY 145-259 uS cm™ BEfNZE 478-544 uS ecm’ » EETIR
E TS - MR IRA B0 1% BC BN - AR R s g
SRR - BEBER BC {H2 RN - HEfEniis R EREARES s
FEE R O ARSI T+ - HEA R B AT B 1% EC [E BT A -

THEMEY kA N R AR - I EEERZIRE R - K - R
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# 20 &% (1212 /1,000 m” ) jRHE D il 14 Hk R DA E 5 (2013)
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= 1. A ERGE TR R T LRI EE (b
Table 1. Some properties of surface soil of tankon tangor orchard before and after ranching
native chicken.

ragit MiaE TBEE A#E  Bray-1 Mehlich-1 Mehlich-1 Mehlich-1 0.INHCI 0.IN HCI
Treatment pH EC oM o2 # 5 £ i 2
a:1n @:5 Bray-1 Mehlich-1 Mehlich-1 Mehlich-1 0.INHCl 0.1N HCl
P K Ca Mg Cu Zn

1

dSm' gkg' mgkg mg kg™! mg kg™! mg kg™ mg kg! mg kg

BEETT] 4.7 0.12 18.2 18.6 153 456 153 3.1 7.1
Before ranching
BE 10 & 52b* 0.12a 21.8ab 23.7a 180 a 546 b 151b 3.1a 1320

Ranching 10
native chickens

ME 1S E 5.6a 0.12a 232a 248a 211a 745 a 219 a 42a 16.0a
Ranching 15
native chickens

& 20 & 54a 0.13a 183b 298a 221 a 718 a 189 a 3.6a 18.6a
Ranching 20

native chickens

K& 5.1b 0.12a 21.0ab 225a 194 a 475b 152b 32a 6.5¢
TR HEAE

Bagasse compost
without ranching

? R THESCFRHHEE R FAE LSD IBRTE 5% ke 2 BN EHE -
? Means within each column followed by the same letter (s) are not significantly different at 5% level by fisher’s
protected LSD test.
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3 2. fEfHE R 3R K - TR IR E 1L
Table 2. Some properties of subsurface soil of tankon tangor orchard before and after
ranching native chicken.

[ty Ml EEERE HFEYE  Bray-1 Mehlich-1 Mehlich-1 Mehlich-1 0.INHCI 0.1N HCI
Treatment pH EC oM 7 # #5 529 i £23
a:1 @:95 Bray-1 Mehlich-1 Mehlich-1 Mehlich-1 0.INHCI 0.IN HCI
P K Ca Mg Cu Zn
dSm-1 gkg-1 mgkg-1 mgke-1 mg kg-1 mg kg-1 mg kg-1 mg kg-1
BEHT 42 0.09 10.4 2.8 98.3 253 85.4 22 33
Before ranching
B 10 & 42 a’ 0.07a 10.0a 33a 87.8a 255b 69.2b 24a 2.1b

Ranching 10
native chickens
& 15 & 43 a 0.07 a 10.0 a 32a 929a 263 b 73.3b 22a 3.5ab

Ranching 15
native chickens

& 20 & 45a 0.10a 11.8a 44a 97.1a 329a 859a 22a 4.0a
Ranching 20

native chickens

K& 42a 0.11a 105a 31a 99.4 a 274 b 75.6 b 23a 29b
R HE AT

Bagasse compost
without ranching

! AT RS TR E E R RAS LSD JIBRTE 5% ke 2 BAERE -
* Means within each column followed by the same letter (s) are not significantly different at 5% level by fisher’s
protected LSD test.

52 S MRk A E R R R 2 BB S - By S R IMAL RAATR - TR ez & b
( cytochrome oxidase ) BJS[Z#RES ( tyrosinase ) SRRk 5T » 2 HIE (LI (L )E
el - MBI R e El S S AN A RZ I ; MR EREFE ( carbonic
anhydrase ) Kz Wf&Ng (alkaline phosphatase ) SEHERCEST » 2 BRI » — %
{bhpgss & L BRI » Bz g BB AL R BRI - RNt - EERTRI RS
IINERELEY B EMNEHE - KNS SRR IR - ASHE T SRty —i
HEHH - MR ES B S R - A ERTE S (MRS - 2009 5 MRATHE » 1998 5 55 -
2013 5 55 > 2011 ) < MREF (2009 ) SMAT R EEESRMY FiEY E &5 > Hrihgr - 8
BRI RETRI RSB 2 B 5 5 BN 2 [EHGE T HEEEE RS BoE
AR R RIEN TS o AR LS SN - P S BRI I
HERDR IR BRSPS S » (E AR E R T R E MR A D T B s e
IEFE A& 50 ppm -
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frt B il R IR B R BB R A A IR AR 3 o - JRE - Rm o R
KRR YIcE 10 € 15 S M B FH e A e AT i 2 S R %#;ﬁ B 20
S B B R AR DR B B R 2 AT SRR R R R R (B AR
T R A HE T B L LB 72 5 5 SRR R R SR e B H\EE%# s REER
ﬁ&%F@@Fﬁﬂﬁ SR (HHGE 10 &R 20 a0 A v e E 2 H 280

B(R3) -

3. WHERE LA RELE ER P E

Table 3. Effects of ranching native chicken in tankan tangor orchard on some fruit quality

and yield.
J P RE B R REE  AEE ATEER RiR EER
Treatment Fresh Fruit Fruit Peel EE) Titratable Juice yield
weight  height Diameter thickness Total acid content
soluble
solids
g mm mm mm °Brix % % kg plant™

wE 10 & 188b* 62.7ab  73.1ab 34a 12.2 ab 0.76 a 52.6a 432a

Ranching 10
native chickens

MEISE 195ab  63.0ab 714b 35a 12.0 ab 0.77 a 519a 41.1 ab
Ranching 15
native chickens

& 20 & 205 a 64.0a 74.6 a 35a 12.5a 0.81a 49.4 a 45.6 a
Ranching 20

native chickens

RiE 189 b 623D 70.8b 36a 119b 0.65b 50.0a 38.1b
FeF VR HE AT

Bagasse compost
without ranching

? ET IS R RS LSD HIBRAE 5% Kk He 2 FANEEE -
? Means within each column followed by the same letter (s) are not significantly different at 5% level by
fisher’s protected LSD test.

EYE RS ST HE L 2 B By kG BRI ER (Rapisarda ef al.,
2010) - fERABESARBN T - MEHE 2-3 5N EREEN - EhjEH S
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SRR E - RE S EEEY) AT R e BE Y RS o (EREE
B RYEE BHREEESH|ZENEEZE (Rapisarda e al., 2010 ; Roccuzzo et al.,
2012) - AGBprh i A EHE Y (H) 2R/ FERAH SRR 10 EEMEAHT - W
T T [ Tt P s M R e 3 2 ] i o BR R (RO > L R B 7252 » Bl Rapisarda 55
(2010) FREBRERIEML - Quaggio 55 (2002 ) FREET[E AW id FH & H B R B S
KERZFE > SRS TIEEHRE WE B EIERSE 2 £ 28 A5
e MR B EINER AR - gell L3R B FRIHERE KGR - Ferguson %%
(1994 ) Hiig 2 Ll et s F R IR E R 208 R TEEEA U)j220t
acre”! TEWMT - EEMEEZR ; MM OTFEEE - AHiEEHEE R S pd R -
ERTEIEDIREENMEEHRSEEE 21 ( Martinez-Alcantara et al., 2011 ;
Zambrosi et al., 2012 ) » FURFEHAIEEEHETE > SRR REEECEGR -

= &S

ARelbe L #ELEER E%%ﬁﬁﬁ@?ﬁ%@% BREE - AL RERE KM
B DOALE - O KRS S RS - HEER RS {ﬁﬁ%{% EE
BirEiEnEs - BeE 10 € 15 £1 20 EiﬁﬁZ%F%ﬁHﬁ%’U% 7,533 JC ~ 9,468 JC
K 11,403 91 (F£4) -

ARelba A= B e R EA TS - BERiEN 12 Bl -3 - HiGE N E R
SREVTIL L - DIEE B  IRBESEMETER (2012) MEHER - AL A LHEE
HEYEE 1,581 7T - KWk - FHESEHR e & - Hln] KRR B EER - (BFR8EI0
BEFECRIR v NEETRISEE R (1 - 2011) - MERRHEFER - RHITEEHEE

WEEEE - BN - URSS OB F R 2 T Hoh Rt o B AR T
EEEINE SRR U EEEEN - I AR N R EREE - &/ NE R ER R
fRsEacht - DAEGER A e N L HE i — ik L8 i (T 0 2011 5 F70he
BE¥EEZEE - 2012) o

BT RRY - SR B e R RO R P E 3.63 O Rk T HEE
(EiE - IR ENGEHE@R( 2012 ) ALY L # g A EA EY AR 302 AT [H{F 18,193
It IR 60.2 JC » EHURILERS - RIAGER N L EE RS - PG EREEE
FH 5 (B DA PR - E T E RS BIRASTER I » 45 64 m” fiite& 15 E DL EAD
Al (7 - 2011) -
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Table 4. Production cost and income of ranching native chickens in tankan orchard.

=N

=

75 1

BT JE « 64m™

Unit: N.T.D « 64m™

A EEE THERCEE
Production cost The number of ranching native chickens
10 15 20
9f&Es Feeder livestock 2,000 3,000 4,000
fiif} 2 Feeds 1,858 2,787 3,716
AT Man-labor 2,225 2,225 2,225
HEJRE: Energy 120 120 120
¥} E Material and equipment 231 231 231
H 2 &2 Direct cost 6,434 8,363 10,292
KIFITE EreE 1,022 1,022 1,022
Equipment depreciation and repair
AT E EEE 53 53 53
Apparatus depreciation
=B M 1,075 1,075 1,075
Indirect cost
Bt EE 7,509 9,438 11,367
Primary prod. cost
HiFH 0 0 0
Land rents
EAME 24 30 36
Capital interest
oA EE 7,533 9,468 11,403
Secondary prod. cost
A B FAARET 7,533 9,468 11,403
Total production cost
FEVEZT) 36.3 53.2 70.3
Main production (kg)

f A EE-HEG AR A-REYEE -

AR BRABENP A E - REHRR -
YRR A EE A EARE

Primary production cost= Direct cost + Indirect cost-By-products value.
This study raised native chickens in existing tankan orchard, and the production cost was not includes land rents.
Secondary production cost=Primary production cost + Land rents +Capital interest.
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FHERAERE

BRAT B BB A R T » S5 1,000 m? - HEH AR 2,000 £ (2% - 2005)
LSRG 1 P PR T i R A T A R (R B8 (35 - 1997) - 2155 (2005) FLigk
NEBREAEER T - A RVERE AR R B IR TS C P BUREE R
SR YRR R - FEE R e - MR R - H R~ B 5
&N EC{HBEIIN - HOAHERAGR - 3 64 m” B LR - DUGE 20 Spz HH AR
A S R R IR (151,000 m* f71# 313 &) > H-HEMG S - s kit
HAEEEE S0%ERR - (HFEE RN HSBEEMINEY W EEa % - 5
PR R EE - AIFHRE A 238080 BTRHAAER  SEEFER - RFEH] - EH
TR KR R E A E E B E SRR

T © 2011 - EEEAESEAURRATS - RERCERE © 2:170-185 -
THEREEZEE - 2012 - PEERE] 101 FESEMEF W - p.290-291 - TR
BE -
besis ~ RE T - 2004 - HHEACHE A & 5 F AR SR R E LR (E - ST E o2
LERGRIEE - oEHEERESREMEET - RILZRNSEEERR -
p.301-316 -
MRIEIR > 22855 BIBERE 577 BAR 5 il & - 2013 < R FL(Pennisetum purpureum)
HuflE T2 RET - RAENTTE © 46:33-40 -
MEIE © FAEES © MOEE - BIBERE - 2009 o HEPEIHYI R K HE S & B2 - BERT
9% 42:291-298 -
PRFRE ~ VRIATEL © 1998 o Jel & S0 EE B S BT A R AE DA D S PRI Y = 8 e S i
AR BT 6:62-64 -
ftiffle ~ ZE00sE - 2013 - ERRINF & BAF EHE R EFEER v E - &
EENTST 46:237-244 -
PRI - 1999 o BEEEE AR E HIRER LG E 2 - BTN T R
FIHERFFEATRE LR L » 103pp -
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BEAELE - LRBIRE - BREEE 0 2001 o REGHCHL - EFE SR TR RS
B LA & e - ERERENE SR - p.121-141 -

ek~ MR PROCE - 2009 - BT S E LHANEGE - EREEEENRRY - 2
I‘gﬁ 0

BBERE  AIAE ~ e o BROASTE - BRI B BESSC FVETE - 2005 © JEAX
Bl A TR R M RE - DR E M E TV E - ST 38:227-236

FHIE - 1999 - HEFHEI BN T EAE N TEIEZEE - 2TEEENER
L5 63:13-24 -

R IRE ~ RBE - EmiE S o E=NK » 1997 o BB O 2R RERNE
B - MBS E L 26:228

BRI - 2012 - R TTECE IR HIRIEE - AT AR SRR BT - Bk
[ b 2 S R G Fe el 71:47-56 -

REFKIHE - 2005 » (EPIHEAC T » 55750 » p.50-53 - (TR R E R B G REE - ik -

RETKIHE ~ 22538 - 2010  Bfiai A R = HTHe A BB R T3 M8 KB R
B - hEEEEN R Gt 67:17-32 -

FRAHA ~ 2180 - SIWERE ~ Mafrle - FOMEE 0 2011 - HAEEHISEHRI R ST - BE
W5 44:163-174 -
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Effects of ranching native chicken in tankan tangor orchards
on soil fertility, fruit quality and economic potential '

Po-Ming Shih*
Abstract

Ranching poultries in the orchard can potentially improve weed management and pest
control. Poultry manure is rich in organic matter (OM) and nutrient content, which can
reduce the need for external fertilizer input. This study aimed to investigate the effects of
ranching native chicken (Gallus gallus domesticus) on soil fertility, fruit quality and income
in tankan tangor (Citrus tankan Hayata) orchards. The pH value of the surface soil for
ranching 15 (R15) and 20 native chickens (R20) treatments increased from 4.7 to 5.6 and
5.4, respectively, which were significantly higher than other treatments after 16 weeks
ranching, whereas OM of R20 was the lowest. There were no significant different in
electrical conductivity (EC) and the content of P, K, and Cu among all treatments. The
content of Ca and Mg in R15 and R20 were higher than in R10 and bagasse compost (BC)
treatment. The content of Zn increased among each ranching treatment but BC. In
subsurface soil, the content of Ca, Mg and Zn of R20 treatment was the highest. No
significant effects among treatments was noticed for soil pH, EC, OM and other mineral
content. In R20 treatment, the fruit weight was heavier than other treatments, and the total
soluble solids was 12.5 °Brix, higher than BC. No significant difference in peel thickness
and juice yield among treatments were observed. Fruit yield in R10 and R20 were higher
than BC. The income in R20 treatment was the highest. The major cost of production in
ranching native chicken were man-labor, native chicken and feeds. Feed from feeder native
chicken will decrease production cost. However, it should be careful with the increasing of

soil Zn content.

Key words: ranching density, organic matter, zinc

! Contribution No0.459 from Taoyuan DARES, COA.
% Assistant Researcher (Corresponding author, lithops@tydais.gov.tw), Taoyuan DARES, COA.
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