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G o = FH(Rutaceae) fH i i Bl (Aurantioideae), B ELRSHIRAS - 52 i S0 B 20y
Ml - S HRAE RS ALAES: 20 22 40 R - 2SR BEAE SR ARI/KR - S RRERN/ NEE K
>k MR S = KB (Clausena) » ¥ (Poncirus) ~ £ @ (Fortunella) KA & (Citrus )AIFE
Yy b DIME R R S 2+ W4T R RS ~ B R SRR ~ A5 SRR - A%
Ml B MRS 4 % -

T 9 K ERAEEE A Ry 123,494.4 T - HAZF BRI - By
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rh X AR SR R B TS R RS R BRI R » ISR ERVTHRESE ~ 188 R A
FEEIRIRIE » 1) Al S M/ B R RATBEA(R 1) -

< 1. 2008-2016 EIkiHiEAEER
k= VAR /AN U1

FormEE R WA RO wER R Gat

2008 69,090.4 23,375.5 16,491.3 7,171.4 116,128.7
2009 67,660.4 24,951.1 15,726.9 7,203.5 115,541.8
2010 69,261.2 26,477.2 14,367.0 7,335.8 117,441.3
2011 70,523.8 31,278.3 14,535.1 7,486.9 123,824.2
2012 67,917.2 33,077.9 14,247.7 7,759.5 123,002.3
2013 71,473.8 34,529.1 14,908.8 7,699.4 128,611.1
2014 70,333.9 37,707.7 15,006.9 8,659.2 131,707.7
2015 68,600.7 38,305.7 15,490.7 8,550.1 130,947.0
2016 66,974.1 32,968.5 15,981.8 8,321.6 124,246.0
2= 69,092.8 27,935.9 15,195.1 7,798.6 123,494.4
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EEA P AGEERRE b SR ESHREAER - RBIA/KRTH S0 EEREEEY) - &
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SCEA ~ A~ AR R BANSE - BORESERTLIGERE R > B 2w WA
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K35 2018 FREZFEMREFHRERUR - SEIEMEM BT 25,814 QU » FEGRASE
HIREREMR B ML 5,457 ZNE(21.10%) IS 5,128 ZAE(19.86%)~ S H A 4,210 23 (16.30%)
FafH 3,123 ZNEE(12.09%) ~ #8645 2,777 ZNEE(10.75%) ~ F1Ad 716 ZNEE(2.76%) 2 HoAth A E 4,403
INEE(17.05%) » BRAT TS S Sk E 22,832 ~ 28,049 ~ 19,645 ~ 17,302 ~ 15,606 J 15,631 /N (3%
2) » MEEE R Ry 124,440 ~ 142,397 ~ 79,500 ~ 53,764 ~ 41,431 ~ 11,063 K 71,495 /N » 24F
MR ZE Bk 524,090 23N o
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WA 5,457 5,452 22,832 124,440
iy 5,128 5,077 28,049 142,397
SCH A 4,210 4,047 19,645 79,500
] 3,123 3,107 17,302 53,764
e 2,777 2,655 15,606 41,431
At 716 708 15,631 11,063
HoAtAHERAR 4,403 4,261 - 71,495
=E18 25,814 25,307 119,065 524,090
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Hrp 2 2R GEE R RT = AR - IR Raa sl - 29~ 2 - 3
TS ARy 1,683(HRAE R 30.89%) ~ 1,380(25.33%) 5 915(16.76%) M 5 HIFEAEFH AR =
AT IR Ry B R ~ MR G SRNG - BET R Ry 1,764(34.39%) ~ 1,509(27.70%)
ke 944(18.40%)/ AU 5 X EMAREAE AR AT — ARG - KPR BT ~ TEERR R e Bl - B
& ARy 1,083(25.72%) ~ 908(21.56%) ¢ 468(11.11%)/AE ; A FEAE ARG — ARRTT » &
FE RGBSR BB - B TEAR S BRs 1,399(44.79%) ~ 677(24.37%) ke 519(18.68%)
NEE MR A AT = KRR MR Ry BRI ~ R T R R B o RS AR S R
1,780(64.09%) ~ 258(9.29%) k¢ 160(5.76%)/3tH 5 EAMREAR EAERT = ARG - MK R BEmami »
AR S SRR - RS AR 231 Ry 282(39.38%) ~ 86(12.01%) Je 78 Z3EH(10.89%) 2 EA (3R 3)

& 3. 2018 FEEHIERIEEmEmE R EH

T FEH RESTHRE (AEE) (GREEEHT)
REAHT EELG - ZhiEERT 1,683(30.89%) ~ 1,380(25.33%) K2 915(16.76%)
Hirg EET - EMIREESEE 1,764(34.39%) ~ 1,509(27.70%) Kz 944(18.40%)
S H A EEGT - [EHEBR R EEEERS  1,083(25.72%) ~ 908(21.56%) Kz 468(11.11%)
TRt HTRR > EHERNRETRTTH 1,399(44.79%) ~ 677(24.37%) Kz 519(18.68%)
fafe FROEEG « ST R fag  1,780(64.09%) ~ 258(9.29%) % 160(5.76%)
1A R - SRR EEEE 282(39.38%) ~ 86(12.01%) K 78(10.89%)
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S H M 8-9 H EMIRCEEA ~ d50) - FEFRATIE ~ 7k E) - ZRIROEE ~ AR
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9-10 A TEERRGHTY) - EHRMR(R ~ FER) - mEEREEH)

Wimspbnifes  3-6 H SRR ~ Bezh ~ BiE)
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=~ AcEBMHtEE EEUR

&> ERERTEIER) 5,447.02 /ANEE(20.8%) » T EFEMAVMIEIERE R © fFHQ,218.44 2
EE) ~ SCHEA(1,042.02 Z06H) ~ REF(921.24 Z8EE) ~ BT (558.56 Z0H) Ko 234H(310.89 A EH)
% o HrhDIERIM R A S S AR ES T 97.6% » IEBTAZLE | HE 2 A » 2755
W > ANtk 5 HZC R AR 71.4% » SRBUAZAE | A BAE 3 H VR » BERERE
TR RE R » Pt R T -

(—) deEBRRTHMERE B

SIS R » BRI 14 0 - FS/AERER 10,191 24 » #e B AL
PR 19,645 AT+ S, 48.12% ; FALHLUCEURE - ARESTIRGY 437 A - 194
G 18,500 20T » W RV AN 19,645 AT » SR 5.78% 5 BRERIT IR
R 49 30 AP R 19,204 20T » B BRI TTRIZS B /A 17,302 20T
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W 11.51% 5 Frre DR ~ IEUH B FRIGEE S R 1,399 AtE ~ 328 AtH » AtH
EEEST R 17,303 2T ~ 20,364 07 » BB HEEERAE 17,302 27 ~ 19,426 &
JTAHER » HA RIS 4.82% ; FHEEIUEE DIRLHT ~ Al Ry 3 FRISEAE 2 51K Ry 688 ZAtH
677 N » AN EEE BRI 16,655 2T ~ 17,272 AT » S 2 BRI B RS S i 20.65% K%
0.17%(3% 5) °

#< 5. 2018 FALERHHIE SRR RIS 1B

S H A REAH NS FeAH A

SRiVEH
mME MR mE R mE RkE mE BRE R RE
B 14 144 - - - - 2 16 - -
2]t 15 82 7 46 0.4 7 26 286 1.0 10
Frbri 437 8,084 1 8 - - 64 770 0.4 3
Pk 29 302 2 29 - - 49 954 1.5 10
W iR 71 735 224 3,733 3280 6,674 1,399 24202 213.0 3,656
eSS 468 6,914 688 12457 2300 4,199 677 17272 940 1,893
/et 1,064 16,261 922 162273 5584 10,880 2217 37917 3099 5,572
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JEEE ~ T8 ~ 236 - RElRFIHH C H AT Ry 283,160 JC - AR LR %Eﬁﬂz& it
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il IO D& - REE - REIRFEE CHRERAT Ry 272,391 JC - FEI0_ LA R A
B RH B AK S e a AL A P R 293,329 JC - REAMARLAH A EE ATy 14,317 JC - FEAEH
SPFE R Ry 20,487 DT EE(E Ry 454,678 JU/AH - RESINGEK 313,945 TL/AEH(KR 6) ©
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Hid 909,402 909,850 431,415 161,349 138210 170,879
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SEEERROT/AT) 50.96 59.60 41.11 22.19 21.04 23.09
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Development and Guidance Policy of Citrus Industry in
Northern Region of TATWAN

Wang, An-Shih, Chiyoung Tsai, and Shen, Ya-Jyun

Northern Region Branch, Agriculture and Food Agency, Council of Agriculture,

Executive Yuan Director, Section Chief, Section Assistant

Abstract

Citrus, one of the important subtropical fruits, has more than 25,000 ha of plantation in
Taiwan. Due to fewer cultivars, as 'Ponkan' mandarin, 'Tankan', 'Liu-cheng' orange, 'Ma-tou'
Wentan, overproduction and marketing issues occurred year after year. By taking some actions try
to relief the overproduction and labor problems in citrus industry.

Under global competition, citrus industry should focus on how to increasing fruit quality and
productivity, reducing production and marketing cost. Hence, agriculture authority will way to

supply virus-free and diverse cultivars then establish efficient extension system.

Key words: Citrus industry, Official guidance

10



&2 e i A

A& 2 o B LAY

wHT ~ BT

TP REEZ B otk R E R RS sE 8 ~ s &
95603036@tydais.gov.tw

ﬁ-q»

W OR

PG R B ASRARIR - RS o R ERRE TS DL - SERIEREERSL - IMEFFZ T
mm > AR ~ MRS - MHARRG T ~ B5EE ~ BRECKIRITRSE - HHREPET TR - B9 THhiyss
DR FRIAHER EE SRR o SRV AR R HE RS 258k - DRt Hm TR AE - AHgaash
RRCETE > — i DUQIREAERUE T v RO & S R SRR - BLoh - G ETERR
SUERIRSEE KA R FRURNCHE - DRSS R - SRR I T anfy STt - AERFZE6T
RRERIFIRME - 7 i AR 2R A R R -

BigE < RS ~ O~ RS0 -

[l

Al

fiftd R AL El b B R R - SREE Y E HIHEEKR » MR EREIMNREL ~ R
Kt - SRS E R FHEE - RIE RIS RS 5 AT R AR - AR R AR h
E SRR R R SRR ) - IRV ZEII SR T - FE R SRR IR Bl H L
N REFR A EEMBAVED - I - B TR dt - W/ER 2 EE R H a8 e B R
BERRIN T AL - DISEZEE SR » BLOh - FEERRTFEHHA R B AN A SR FE A »
REFR A FOEIR I H B AT - Jef TERIBTEIN AR - $ET T R i Skt -

MBI T4

MR » SRR S IREE R LB RE - Ry E R8s R KM —
FE T 2L AY)(Limonoids) » 5 —FE 2 = belABd b S (Flavanone  glycosides) (Albach
and Redman, 1969) « A3 BRHASHE (AN iy EASAIHIAE ) B B R MR (AR ATRO BE ) - HIR
MR R H AR T 2R (Limonin )iy, 5 BRAS ~ AlPEH - 18052 B IRPIE S A el » LSRR P ey R
B o 2 B S b BB (Albach and. Redman, 1969) « fitREHETH » SE7Fiig
limonoate A-ring lactone fEfEEERIE T » @52 limonoate D-ring lactone hydrolase {ER] » EHL
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G 3R - (B3 (Merino et al., 1996) © AHARITHR T & HYTRYYE » o] A1 R B b
15 EFR(Matthews et al., 1990) » FELUZTH AN TR -

MR MR Kz B3 - —fist DA BEIEZEHORG 1 o AP 3= 22 o0 R faige s (Limonene)
(Bl > 1997) » HopFlik EBINETE » AT SO T A - — i PR AE B B S i P 7
BURPERE R ATHIRCR - MR R EANE & RE - SRR EHZER 25%-30% » 7]
DABEZSHVAR D LT H  PESERETIAY SR B M P O SR th 5 B & HURBHE SR (BRI - 2010) -

PR SR B BRI » A B H SR HEET 3R (Gross, 1987) o SRR A - BN E
TR R A B - ZEE AR ER 2 fulvan, 1980) - FE FERPVER N - HEHEFEY
ZilfeE (Lee and Castle, 2001) o

MHBEE/K IR E SHEAESR C HE BRI - pAE - R E SR S PRI a2 5 =0 A ]
MR T S REE 2% » 5 ORAA L Ry 24°C » SR A= 3% C FERT L 6 il H AR T 85%:
RIS Ry 4°C - A 6 H 056 95%A_E(Nagy and Smoot, 1977) -

MM IER

ERMECE A E R AR - HBYET U2 DARRAE (Citrus Sunki Hort. ex Tanaka) Fy F0RY -
PTG ~ KUK BN R - R B N EHERCIR 7KDL - sRBE IR /KR - R
TR BRI R BMA RN TR T35 > MEASIIEE « B R ARAREEERRR - R E TR T H G
gt » 2005) - FRBUET A EAEM ISR S IR R B3 - R sl -

BRI R E A B HL R SRR I RZ AR BRAR B » 70 s T EEBREZ 5 e T BREZ o (BR - 2019) - B
B Ry ARG LR A - BB Bt H 2 SRR A2 R 15 > DABROCGE Tt - TR B (BES -
2016) -

FRAH RS SR ZAETRES VIR - fEH —HERERO% - (RS TOREERET - DN
THUH R AL RERAE R AT IR R AT BRI B R HE R HAFEORHE AR =) - FZERIFREY
Ry - #LE T LUME AR - BERRET TR ~ B~ BERBRURRSY o i LREREE T
ZIURE - A2 3 R - BRI L 25K T 888 [V - Bt A TR AL
et B (] 1) -

B Lt ndh - MRS LA AR M A AR SR ~ FHREERES « AR SRR - FHAG RS - FHAR
GG ~ FHAGRIE ~ ARG H B A (R R A (] 2-10)
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8. tHAEHEIM

ANTI-BACTERIAL

ENER D k \

9. MHtEATFI 10. HHIBEE

JEEB b R M AE N T B 38
&

RS Ryt AR AR n g Y/ NI > S EUMEASR C » BEMERHEAESS - AR RAER - 3%
I LRSS - SR RS E A E 5 - ARSI FRIRS S - BRIERA
[ - EINE ~ DR ARTFRETIRIEEAME » ANT03E - KGR -~ PRIRRTT - BHIE R mI T e R
JEFIRT » 35K KL - AWFFE 3 BRI S SRR T R A R ERR ~ Bk R
RESI AN AR HE B R AT - 2005) -
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HE SRR EIAR B EERAH > RN E A5G - AR H R e R
mi A R o B B 2SR T R /KR o (E /KRN R - ARSI A R o TR R
AR A SO R RSB 5 — i RS ks SOk iRy 2-3 | BT ERE IRy
H H R B et et > sp B i NBLEL SR o ASGABR PRAT RS SR B A [F] Fe B ok 3
% FITETEETE VI Rita A2 F(FR 1) AS SRS 2% RE/KAELL S 7KK 2.5 7]k »
HER ~ R s Re 2 Mt HAWRF Ergt - 2005) -

& 1. TRIEEAER EERRRIEZ & BT T

R EZpRER "R RE repsR
0%/ 7K 22 0 7]\ 348a" 1.86a 2.23b
0%H/ 7K 2.5 7]\ 333a 2.35b 2.51b
1988/ 7K 85 2.5 7]\ 333a 3.11a 333a
2%EE/7KEE 2.5 /NI 3.56a 3.89a 3.67a
290/ 7K B 3.5 /NI 344 a 3.44a 3.44a
29k/ 7K 1.5+ 17 7|\ 344a 344a 3.56a
288/ 7K 1.5+2 /[N 3.00 3.56a 3.44a

" RSO BRI R R A 2 S BB - LA SASE 596 B <
G | JOKIE 15 /N » BUKTIRIERTE 2 JOKEE 1/ -

PSR B R IB e R T o R R B B (Baker, 1980) » A I T RASEF
% > BEEINZRFEIIEIN - B BRI IR BTt - (Eirr — B A dk i s 8
BB RHE o AR R B nITRE A AnisRg - I 7k e o AEABE DI ORISR g
P - I 1R R B B i BRI - HA® 6 ARy fF R BRI - SE R -

A

AWFFELIRERE ( Citrus reticulata Blanco var. Ponkan ) SE Js 50kl - REFH B R R AHE »
RHEA BB & D BB FifABCHE S - sk 3 2 sigss R L &Y LT =R Jeatok
FR(Nomilin) A5l (V5 » 1991) - BEWIRIRE DARE RERE 251 5 UREREEY - WFFCIrUR R 5k
TR SR E R E L BISSOR R B BB SRR T - JUTRESE NI ISR - SO T
anZARTEGEF - 2003) -

I P AR B SURR MBS RR M 25 S S AR A SRR e T SR Ay IR - HLrpfsiig 527
HEEREAT 21.3 25 MEEAMESHIEEREA T 11.3 250 - B 11 RyhiH Rk
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HER M TR 2R & BB L - IRFREAH RIS T 2% Amberlite XAD-16 fef IR H BB 1 /MK -
AT 3 LRI 240 53% B3 KRR 63% 5 REFTHAUBERER R 11 & > EIEE &8k
12% - BRI EIRE S RS T/ IRBE AT - BEERmSRE HCRRY 51% (Boulton et al., 2013) » [t -
TINPEERERE 25 B 5 SRS IRaE iR - o S LMIRERAERE AT 100 250 - A
T 0.025%p4 PRI RIAE - Y 25 CHETTHERE © WM EREE AR T - K GRS iE
ZEEREFTAE R » DERI R E IFORE IR P R PR R Y 2R 0 — - P BRI
R eGSRy - B ERZEREK 5 TR L TP R BERR & & - #5REF 100 27
RIS HEE 9 250 ~ MR 403 250 ~ AR 10 230 REERIE 190 =250 5 KGRK 9 HAVE
etk - EETTEME - DIRRRERGRE - WNEATHETEIN 30 =23 AL » DURIRE SR
PR TG IR » RTHY 20°CHET TR » DU S e Fred < REAHV - FEfy e 1 e H & 3
il oz ihaFalBaia R - B et aRE I EGT - 2003) -

I limonin
25 7 == nomilin
T
20 -
-8 15
il 8
o 107
2
5 |
0 ' ' -
REFH SR RTS8
it Hi AR

M. RAHF TSR BERMRIR TR E S 281t
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PRARE RS E B TN E B — IR - AE SRR A RV S > SRR E A/ N RR
HIEREEETCR - nERR AR RS - I EREN: - AVTeHREHTE R ER A
[ AR IR SRR H 2 B - 7 SERE R e RS N T S Z e TER I E I AU A

LIRIRE ~ Ho B Rt R JsURt - YRR 140 HBHAGBTR EERICHT 1 W H Rl - AEE A
BR 1R - IGBRATHTIES MR B DUKZR A AR BIR AU - 7588 4 /NRFR IO e BT Ry
FeH © 2% 2 R ANE H OSSR ARG A =R - B GTRIR B R i AR 10 HERIKC -
FESR Ty 3.97% 5 WGEMTERIR R G R =R Rs 10 HERIK - 23R Ty 2.42% 5 A 5R
RRNE AR IR Ry O HERIK - BESR Ty 3.76% o RERGIR rI{E R A S ERG AL (HEE A
s > JFORAIRI 25 K08 -

& 2. FRIBAHREEREHESR

IR H A3 (%ﬁvﬁﬁgﬁ)
/7 22
s S
HiI#E/9 3.26
Bf/10 37
HikE/11 3.69
YR /T 1.16
AL 1.21
HEALHE/9 13l
YELAI/10 2.42
Kakt /7 1.68
AT 3.44
At /9 3.76
KAt /10 3.58
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R BIP AR - INTEMABIREE T2 o FEEEHRER SRR AL -

B A RRAE R AL - TEHORAERYTE B SE - QBRI R R REMERF—EY
nnE o FEEEI AR R B R A4S T i - BN DA s IR RRE BT 20 i
Fryel B R (ol IS B RO B8 - XL - ASRAEEH A T AR SR « MM R R R
ARAVFIF G20 B SR ERF MR S SR HAVE - MR R T30 o AR TERE
FEHITRIEE S - 2005 R I EAE G G T e B R TR LRE TR B ZE Y 5 - FRAH G ST

i

- feTT e -

ZENR

S
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- JIFRIA - 1991 - REAH B SR B AaeAes SR O & o M B SR A SR IR 2 TS

VLR R BRE SBERAFFEATE AR S - 107pp -

ERHgES ~ SMREf5 - 2010 I A IR - Pkl 2 S5 iy S5 4:31-33 -

EREHGE © 2016 M ] 52 BRR 5 o HUAAI LI P B P RS R A IR T 2 - AR YR R
3L > 95pp ©

HIAR © 1997 - 1% KR W53 S Limonene 8L, » BN SRS SELEL R 133 -
165pp °

FFEETT © 2003 o NEAHPAEREIE < BT ZE - PRI RS Rt 52:1-18 -

FFETT ~ HLEIS - 2005 - MBI A MBHRIATT o PREE SR RS Tk 57:22-30 -
BRIGF R (M) © 2019 - SZEREEICEE =/ - fTEbc A Fh R #EERE S - Gt -
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Citrus Processing and Utilization

Sheng-Hsin Huang and Mei-Fang Hsu

Assistant researcher and former assistant researcher
Taoyuan district agricultural research and extension station, COA

b95603036@tydais.gov.tw

Abstract

Citrus is one of the major fruits in Taiwan. The large production and supply in season led to
price collapsed. In addition to direct consumption, citrus has many processed products such as
juice, jam, essential oil, sunki sauce and dried tangerine peel. When citrus is made into juice, the
bitterness in the juice limits the development of citrus products. The bitter substance can be
removed by the resin to enhance its processability. The outer peel of citrus contains oil sacs, which
are usually extracted by cold pressing. Essential oils can be added to surfactants to make
detergents. In addition, we develop standard production processes for sunki sauce and wines,
improve the quality of citrus processed products, and study the utilization of immature fruits to

solve the problem of excess production.

Key words: Citrus, Essential oil, Sunki sauce
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ALTER Al FH A At A R R B R S MR RS AT 52

A8 b L R b ol 0 08 B % 5 PR AR T 56

HEACHA '~ Besiss ® - JEEfE '~ JRT

ITEE R B b S RO B e B - BIBERSE A~ RIRFSE ESRiGRE
? RSO R B R A YR SR B
lithops@tydais.gov.tw

W OR

LIRS R S - [NRSE R SR RV E AMRE - s B SERR - T3k
T RS G ARG 2005 SEBHAGETT 1 SEA SRR 2 3 SRS - A% 2013 £EHRELL
MRS e TG TIE RSO IEE T - TR REAE - NESHREIREERAEIT ] R
RLSEEREWE - WA E T A R BT IR R RO T LA P hE - [RIRFR
FIREN MREZHFEE - (FRISGERRE < 2% - I IR T RE RN A
B LR s R TIE - R S AR E R - AN A SR A P -

PR « AR METL - rHIRERE R E

[l

Al

A AT i SRR AN ARG Ry R 5% » RRES THIREAY 3,173 RNUH » L BRRES TR E o At ( Citrus
tankan Hayata ) ~ SCHAM (C. grandis Osbeck cv. Matou Wentan ) ~ {5EUH ( C. tankan Hayata f.
hairi Hort.) ~ Kt (C. reticulate Blanco ) Kyt ( C. reticulate Blanco x C. sinensis Osbeck )
F (ITHEFEREZE S » 2017) - AR RS R S - B B R B B IR AL
TR ER BN IR » —2bEE S ERTREMAF sulk - E 5T R iR RE - MR BT 26 SRR R A A
[A] » BRSSP TR R - SR ESEIA S B AR A » MR SEE
S BUREM A TRK - HEHRS S RS I BH AR BEr 28 7 fE BN
T ARRERER R - HXORRENE MEEIIEERNE » ZEERERNEH L2 RER
B RAEBIEKEE - 2 BN E AR - RE AR SRR ENAE SEE S Ek
FESHRTE - ARG MEE T AT - T AR e R - Rt —Re ey
IS - IR RS -
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HERERE
— B REAMTEBRER

PGS ) A A IR - BT 24 e SR AG 18 R e 1 ER 2 s BB ERITI AR A
i~ IR RO AT S RS - HEHIE AT R - S RIS HRENE - &5
B RAR 0 R 2005-2006 G- R 2T BT A A ARG I B W S ARAR R B - A S B
DUshi s s Rt R R R G I RN LB i S T 8D s T2 E AR - DI (C.
sunki (Hayata ) hort ex. Tanaka ] it » f2 2009-2010 478 H » F B 2012 EFEREE R R
e 8 6 BT 2018 SRR R A HI AR 3 BRI (% 1-2) 2019
RN - TR s -

={t}

= 1. BEHEREMKREMENR

RE REE REE R WAaM niEEE BT
e AR EpiZY)|
(A50) (N (%) (%) (°Brix) (%) (fi&)
TYH09003  171.0 2.7 4.0 473 12.0 0.57 12.2
TYH09005  153.9 3.6 5.3 38.6 12.4 0.45 9.1
TYH09049 1512 3.8 4.4 33.4 12.4 0.43 11.0

® 2. REMBREKREMER

RE REE O REE SR WEMt EER ST
A% 1RAR EijiZY|
(A5E) (D FE) (%) (%) (°Brix) (%) (i)
TYM09026  153.4 2.0 2.9 44.9 16.2 0.87 12.0
TYM09027  144.9 1.6 2.4 49.1 16.1 0.80 8.9
TYMO09039  139.8 2.0 3.1 52.7 16.3 0.84 11.6

= WHREE RSN R

G HE T AR R T RIN TG - RORASZENN B KN L34 Bl - fE 7 RE 2
B el SR A ME MR TR IR A S AL - s A AR T - AT
RE - B TR S IR — i RS PG NSRBI E A T RE > 2
TEHRNRE AR MRS s RS ar A INE &P RE TR E (Mesejo et al.,
2007 ; Vardi et al., 2008 ) - ;G261 AR b2 7252 - HARERIFIEAE - BIZIIERS [C. sinensis

22



ALTER A A A L A R B R S PR RS IS

(L.) Osbeck] JeifiJ#ER (C. unshiu Marcovitch) [KI[FJRFEL i BEREA S R MEANERE - fn 82
{RASRAES o8 - AILL - REZEAE R EEBIRYMET-2RE (Yamamoto ef al., 1995) -

frH o S B SRR - PR R H AT EZERGE I - H RTTERIH (b w]
BRTERy (EIBR - 1995 5 £k > 2003) kg (=AIBR - 1997) FEEELIARE AR - &
AT A CRD BRSO R R 20 - REIREUR HEEE AU ROt - Be R —E
RS - BRI AN SR - ATt BB - 56 3 HTEREBIAHEA
fERE » EEGTACHERATERY E R - 1EREHEA T B EBHHERNEY - HERPHIREZER
RIRHER - WORBIHEE AZRLL (8 1 2) ; MBAEEUHHTER R - IO EEACRBERS -
IR S HEEGEICAEETS - (A TERAHRAERER - BOBIEHEEAIRIL - 8
A T EIR AT RESS 0 B H AN G AR - IRER S BB ERY B R EE A B F I
TP (> 2017 2) -

PN

He

2
i

%

(A)

1. WHHBTEEMIEMEERIBR - (A) TEMHIEEERESE - (B) TEMERERFEER  (C)
TEMEREIEHEESS > (D) TEMERETRE - 2IRAFRR - REIR = 100 #K -
O : ji¥k; P : TEXHL ; Pt : TEME o
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100 +
80 4

60 4

40 -

—&— Haili tangor
—&— Tankan tangor

Pollen tube length
(% length of the style)

20 4

Days after pollination

2. BT RMHBTEIRMRETCERHENELERLER

= BfHERERS

TR A AT RSN R T RS - ANDLEER AR M RIBIEAS - ALER RS
B BEFIHRKARAIZR R TR REIE - S TEAHREIRES - WIETE R 4 1598 - FEE 2 f5 8 AR RS -
INATEEAE 3 FERefE 2 ¢ RSP RIS A B EnE B 1 o0 - 20#EAL (C. x paradisi
Macf. ) ~ i Sl A S 5 AR S MR i OGS T BoR 2 R - BB T8 RS
IR o ARG 2013 FEEHLARERE DU SRR fiE R (C. unshiu Marcovitch x C. sinensis
Osbeck ) FREA » BHERESH (C. x tangelo ) ~ WhkElE (C. reticulata Blanco ) ~ 75 T (C. cv)
TR ARSI THERS - SRR | TERR - Rl e T8I - 2019 0058 | e tEREsS
H /D BEBAIAEATE o MBREEAC YL » FBEBE R 2014 EBHLGHETT » FIUF v SHERESESH - b
& B Al 152 (C. reticulata Blanco ) ik » WS RRIR I RN » ETHIREE 2 FFHHIGRT SREIE -
B I AR ARG T - ZBEREIRIRE BN - SRR R RAEM LK -

MHEE S RIS
— BEEERNAHHEBHRERECEE

TE B T SR R R B S PR AR I » T DG ~ SRR U B HaAE - PRI Fr B A IR B R
WIS E AN EEHREE TE (2] > 1997 ; Castle, 1983 ; Morales, et al., 2000 ; Oren,
1988) - MiIEFHHFRERLERR - &1 9 A MET A FEIZE GBI R » AEZEEL
BTSSR B E R - RILER R RS2 - BRI EEE Y Ll 4 2678
SGREY 2/3 BRI SN RSITEE (3R 3)  MRERIEERMATBABUN REEAR
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ALTER Al FH A At A R R B R S MR RS AT 52

HRFAR  BXENEZER > HEFNERYD - QI mBE RS 2R 2 HRTK
RS - fERRERY e R R E T TEEE S R - RS RN IIEE Lot - SR
ATTER #2 ZCETERDE T (photosynthesis photon flux density ) $&ft » MG
FEVIERERE (Myers, 1993) 5 M B RIBHEST BE - E55E 2 nlRE S SRR
REERKGE - BBV LIRS - BN RELLEIEA (Day, 1989) - 3bgiH
MREE R IR 25 VAR TERAEE /R 111.2 K - BEET 5.0 & - 1L
R T HSBRBY 2/3 Bl REfisy ik - nlEETE =it R E VA TEEEY) -

7 3. 2004-2006 FRERMIEWHRERMECRE

P RE REZE AIETERE Y R

(AF) (A7) (°Brix) (%)
g1 179.5 a” 2.89a 11.9a 58.7a
BT 2/3 BAEEAR 181.1a 2.84a 11.7a 57.7a
BiBY 1/2 EfERR 1738 a 2.86a 11.4 ab 58.1a
RELEY 184.8 a 2.85a 10.8b 573a

1 FTROSCTRAHRIE RO LSD HIBRAE %7k HEZ AR

~  BREFHEREEHREMERESEXE

BRRFEE RS B P A — 3R - PRAEIESFE AR BISmiRE A RSN » W]y
ISR BN - IR ENE RUGEE S 32 28 LTRSS (Jiménez and Diaz, 2002 ;
Marini, 2004 ; Naor et al., 2002) o BRI TTH % 7] 73 Ry A TEEERIGRR - T Z2EAHERESZ
DIATHR - INREAEHEERRE - £ 7-8 HREHET » $HERaa®s MRS FIMN e
SISAETTHRER o M ~ AU R AR R B2 16 38 ~ 20 JH J 24 SHHEIT AN RIRE B - 45
SREUR 3 MRS EL G HEIEIEY 5 FRERAERR 16 8 20 E s R &R E G EBZY - HEHIX
BERFE R SR E PR K - A REBE G5 T - MERERREEEI  HREE
% 24 EBSER - AR FEISSRAZ 2R » SRR AR ERE IR E K/ « TEHLER R
] A (R BRSRAE B RS MR YD B A BRI RT R E R 2= S ) 5 (EE B S it
TEFTHE > BIE BT » BAEMR 24 SHBTFE 30%H & R HEE L (K 4) (FEfIBE » 2011)
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x4 BREBHREREZRE

208 S E S RE YETEER ) AITERE R
15305 I A (B5) (°Brix) (%0) (BJTIHR)
) 2007 2008 2007 2008 2007 2008 2007 2008(4F)

0 2289 ab*  210.1b 10.5a 98a 049ab 048D 90.5ab 923D
A% 10 226.3Db 208.4bc 104a 93a 049ab 048D 953a 1033 a

16 3 20 236.5a 212.2b 10.2 a 96a 051lab 0.52ab 93.1ab 80.0bc
30 225.1b 2324 a 103 a 96a 050ab 0.53ab 846D 82.0 bc
0 231.4 ab 208.2bc  10.8a 99a 050ab 0.54a 924ab 975ab
AR 10 226.8b 190.0 c 104 a 92a 048b 0.50ab 99.1a 1033a
20 58 20 227.2 ab 21820 10.4 a 96a 0.55a 0.5lab 85.6b 81.7 be
30 209.5¢ 230.6 a 109a 10.0a 0.53ab 049D 83.7b 8730
0 2169c¢c 21340 103 a 99a 0.50ab 048D 919ab 952ab
BEAEt% 10 222.5bc 191.4c 10.5a 96a 047b 0.50ab  88.7b 74.0 ¢
243 20 223.3 be 221.0b 10.7 a 98a 049ab 0.51lab 86.2b 83.7 be

30 217.6 ¢ 201.8bc  10.6a 95a 049ab 0.50ab 76.5¢c 773 ¢

7 R TR RHIAI G 2R LSD JIBSHE 5% K HE 72 BAHATE -

= BRMRRMERBEERASERYLPE

AR B R B Krea e - (i RN - SRR BRI R R SR
A B EE (Bartholomew er al., 1941) » 1S HE NAEHZK (section drying) » 4K
REFF— 20 Bt Makifb (granulation) FeitMaZEiE (vesicle collapse) ([E 3) 5 Kifbit g
TR - BHEVENR SR BUK 0 - B AR - AR R G Rt EE T 0= » S8 B S R i
DASRAE Gl by i 5L B e L R B R TR A I AL ZEay I A S R R b =t
Hr Btk - 854 iR B TH I Bl ZE B ( Bartholomew et al., 1941 ; Burns and Achor, 1989 ;
Hwang et al., 1990 ) » Fi#& A RERIRFHIBIAEIR] —RE - WFFTRURAEER SRRt A HHgkiL
% Ry B B (Burns and Albrigo, 1998 ; Hwang et al., 1988 ) » I A A B4R 2 G AT IR A ) 2%
4= (Al-Hosni et al., 2011) » TIRE AR T - gfg ~ /KMERE « JURSE T TS
EgcE s (Hofman, 2011) 5 AHEF IRzl - IS se i -
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3. BAMRETRRERRE - (A) JTHhERML ; (B) 7THRZEH  (C) AN ARZEHE -G
RI{EITRE S N T IESEITHE 5 VC : EHETAR -

2012 2 2015 PRSI IRI R AERNHY 22.7%-42.6% - 1HIEZHERLE
SRITHY 21.2%-49.4% » WRERIRF HIBRA A —RE ARy 18.3%-24.7% (3R 5) » BURFITE
ST EIRAUH T R R L - (SRR AR R AR B L B A A2 T HEMI B
BRI AR (HESF > 2016) - /k05ABREUR - & TSIk &R (Volumetric Water
Content, VWC) [fZ 30%KFRIEVK » AYATEET YA BARESS - SRE IR LR BoRi R
BB Ry 16.8%k 37.5% 5 Tk VWC R 10%-15%RFGEEK » HIRE R LR Rk
LR E LEBIREE AL - 2031 3.6% k2 7.1% (3% 6) » MEURRHREe /KIS B A SR BRI L3
4 o

5 5. 2012 53 2015 FREM TR RS B R (L

% (%)
IS E HHRzAL e MR S
2012 54.8+6.1° 42.6+5.9 36.9+4.9 24.743.3
2013 28.6+3.6 25.543.2 21.442.8 18.342.4
2014 25.4+4.1 22.743.0 21.242.1 18.5+1.9
2015 52.4+5.8 25.942.9 49.4+4.7 22.9+4.1

TOPIE £ BER (n=6) .
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3< 6. 2015 KD ESIBEBIHRE REE

I

RE Rt AT aRiatile FLRE
FEKEFRE )iz T2 eE R
(A5E) (%) (°Brix) (%) (%)
VWC* 30% 1523 25.4 10.6 b 16.8 a 375a
VWC 20%-25% 138.5 26.0 11.3 ab 8.9 ab 24.2 ab
VWC 10%-15% 139.6 27.9 122a 3.6b 7.1b
7L VWC : B Sk &
Ve [FFT S SC T RHAHEIE R LSD JHIESTE 5% /K HE 7 SR EHZE o

MM REHHREWNEZHR

SUREMERE T RAMER - TERRERNEREESREEREE TSR - L8 4E0N
SRNHIIEZ AN (Cronjé et al., 2013)  FFARGIEETEE A S8 A 2R - DIRIEEWN - FPR
BUR R i S AR EEBER R (Garcia-Luis et al., 2001 ) 5 BReGFERFIESN » KM IRRE Ry s B
B 2 BHEKE (Barry and Bower, 1997 ; Khadivi-Khub, 2015) o fE/K > HLER EIEDL T
FH A SR B T e B G s gk - 5 BRI 2 E (Hockema and Etxeerria, 2001 ; Yakusiji ef al.,
1996 ) » 110 B2 IR IREARG (o SR Rzt e Rty » 5L BR /K IR 7K o PRt ARG » (E SR T A Rk -
BRI R BKIER Rk (Huang ef al., 2000) ; TiR/K IR IR K2k (albedo) %5 - HiZ
BUPE | IS EIRUL (Huang ef al., 2000 ; Li and Chen, 2017 ; Treeby et al., 2007 ) » £525 5534
AT

AR ERENY HR B - 28 B ES HG ri  2UR id » @lE AN 9 Ak
AR 1L A NA] s RS R IRE AR - IR K& E (VWC) TR 30%EB[1EEK -
HRRERALHE  (HRREERRE 9.1% » MJRERIR S E R A R RIS HEIR A R » &
i SR E L] M B EBE S  HN VWC R 20%-25%RFE 787K » R R4 3K R
BK 5 i35 TR LK - Y VWC TRREE 10%-15%IRFaG5E7K » RIS E IR N H SR B
B TR BT BT 3R AR - (B SIR i Ry - SAAE ARy 8.4% (@ 4~ K 7) » Kl
R VWC 2 20%-25%RFEI 75K - kA 2R A o ORI (S5 - 2018)
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S st b A ot R T 20 B 5 PR B T 5

(A) 10
—e— VWC 30%
—m— VWC 20%-25%
g —A— VWC 10%-15%
—v— CK
=
o
£ 61
S
@
= |
o 4
2 .
0
(B) o
B .
)
Q 6
e
©
.ﬂg
N 4 4
2 .

0 T T
i 9/16 10/1 1016

T T T 1
10/31 1115 11/30 12/15

Date

4. 2017 FRNERHREM (A) REXE (B) BRRZFE - VWCEETREKE

RT7.2017 FRDERHLEHRERERE

HRE REFE REEE WS el B
et JRAR EEY)
(A5E) (AFE) (%) (°Brix) (%) (%)
VWC? 30% 193.2 243 a 3.08a 143 b 1.05a 49.5 be
VWC 20%-25% 191.5 ab 2.39a 3.11a 14.1b 1.11a 48.7 ¢
VWC 10%-15% 1793 ¢ 2.19b 2.83b 152 a 1.23 a 51.3 ab
CK 184.7 be 220b 291b 14.9 ab 1.17a 52.1a

7 VWC : BEEE k&
Y BTSRRI R LSD JIESAE 5% /K AEFEFURERZE -
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5 EZIEREWMEEREHEERERTEMECEE

2016 £F 1 H R T EF 2R AC e - ZE LA S R B L R - SRR
S RAH B st A B RS R ¥ SRATRE » SEFUIRTRT T AR BT 8 (24.83N, 121.06E ; ik
R 80 ) BRAKIRIE 2.7°C - AAH SRS ; PhETRBLE (24.83N, 121.33E ; gl E
350 R BARIREE-0.1°C - At R E R TR « RECKRER « FRFHIER ~ RIZMIBEALR Kk
JERE R RO (R 8) ; H2ERERHHMbEERL - 2HAHAGER - 28
RGN ~ N BRI A B R = R (18 5 ) - SR E g 8] %ﬂﬁ%l
AR 72 F(3R 9) « REHGHE BT 2 1% - (EBE AR < R BN IFREA LR R R B
RFTIISEARAL - SEAAH A BT LB 5 T SC ek MM Bt A S SR e (IR S S uJ_J
FAGREUR  IERIEGUE MR DU B S RE G EEA - PRSI FEECRE
SARZERYN - BEURSAHB AR TC R 5 BT e T A i R 5 = R0IR R 8 (it - 2017
b)e

7 8.2016 F 1 HEMH T FARERHRERERTE

N RE RRz g R EZIMIRE
I EZ70E S 5 % VR el JE R
NN (%)
1R 1 380 6.2 a* 103 a 20.0b 22.5 ab 28.8a
fEBE IO 350 7.1a 9.8a 313 a 28.8a 13.8a
HrigE 1 100 3.8b 8.7 ab 0.0d 13.8 be 0.0b
FrifgE I 90 39b 6.1b 7.5¢ 11.3 be 0.0b
i $E I 90 45b 7.0b 6.3 ¢ 17.5 abe 25b
HrifgEIv 85 34¢ 45¢ 0.0d 11.3¢ 0.0b
“r TR REEIE TR LSD HIBSTE 5% ke BORNER
7 9.2016 £ 1 BEARHTRIREXSHEERERE
/7
s wmmE L M e EUE
(AR) (%)
i 550 3.1a 6.4 2 0 10.0 a 0
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Abstract

Citrus has a long history of cultivation in Taiwan. But there are some problems that affect
citrus industry, including only a few cultivar are grown and fruit quality is unstable. In order to
increase the suitable cultivars of citrus in Taiwan , we began to select bud mutation of the main
citrus species in 2005, and developed seedless citrus cultivars by hybridization and mutagenesis in
2013. To stabilize production, we explored the best amount of pruning and fruit thinning to
improve fruit quality, and developed water management strategy to reduce common physiological
disorders such as granulation and splitting of fruit. Moreover, we investigated the degree of fruit
damage under low temperature and rain to be reference for the initiation of disaster prevention
measures. Additionally, we evaluated the benefit of raising poultry in the tankan tangor orchard.
Through the multi-party research, we provide a citrus integrated cultivation management model,

and hope it is useful for the citrus cultivation.

Key words: bud mutation, seedlessness, section drying, fruit splitting, chilling injury
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Abstract

The northern part is an important citrus producing area in Taiwan, especially Hsinchu is the
main growing area. However, the cultivated citrus species in Hsinchu is simple, and Tankan tangor,
Hai-li tangor, and Murcott tangor are the main choice and account for 86.5% of all citrus producing
area in Hsinchu. Furthermore, the price of Tankan tangor decrease in the recent years. These
phenomena indicate that the increase in species diversity is an urgent problem to face. Because
there is enough chilling days for the citrus floral induction in the producing areas of the north
Taiwan. The more potential choices of new cultivated citrus species are mandarins and their hybrid
tangors. The possible species including satsuma mandarins, Kiyomi orange, Sanbokan,
Shiranui,which are from Japan; sugar mandarin and imperial mandarin, which are from China; and
Fremont tangor from USA. All above species or cultivars have been small cultivated and perform
well in the north areas. Besides, Citrus depressa which is indigenous to Taiwan is a small mandarin
with functional flavonoids and special aroma. It may has two harvest seasons in one year. C.
depressa could be used the material for juice or develop new processed products. It is a good

choice for the high potential species for new citrus development in the north producing area.

Key words: cultivar, diversity, mandarin, Citrus depressa
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Integrated Pest Management and pesticide reduction
techniques of citrus in Northern Taiwan

Hsin-Yuh Wu and Chiao-Yen Chen

Associate researcher and Assistant researcher
Taoyuan district agricultural research and extension station, COA

hsinyuh@tydais.gov.tw

Abstract

Citrus is an important fruit tree in the Northern Taiwan. Due to a lot of pests, farmers use
pesticides to ensure the yield and quality. Integrated pest management and pesticide reduction
techniques of citrus are urgently needed. 22 kinds of pests and diseases and 8 to 12 times of
pesticides application were found in citrus orchards. The percentage of more than five pesticide
residues in the fruit is up to 46.9%. Combined with citrus growth period and key pests and diseases
to establish pesticide reduction module and the demonstration plan for pesticide reduction were
carried out in Bali District of Xinbei City and Baoshan Township of Hsinchu County. The results
showed that the control cost of pomelo demonstration area was reduced by NT$ 10,740 per hectare,
the number of pesticide applications was reduced from 7 to 5, the type of pesticides was reduced
from 15 to 11 ; the control cost of ponkan demonstration area was reduced by NT$ 9,070 per
hectare, the number of pesticide applications was reduced from 6 to 4, the type of pesticides was
reduced from 11 to 10.

Key words : Citrus, Integrated Pest Management, pesticide reduction
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Moo 6 0 14 21 43 24 20
1w ®

77 85 71 5 5 51 14
BEZH
SrHTEL
3473 0.03-0.47 9-40 6-186 12-273  159-3,122  10-392
EEE]
2FZME  5.5-6.8 <0.6 >30 11-50 30-100  570-1,140  50-100

N=85 > SR THEKL - (FYRUECE -~ it kot - 1Tk s St VB ~ BT Es L -
ARG ~ BT ~ IS B B P EH -

2008 324 AR THIATRARE RS e A oS ST e S AH ARG SR - AR S o AT )
A RERE R A R » ATt A SR R R R i Ty PR T 3% - 90%0 R BRI
W - FEEESYIEE - (A EEIIRE - BRI I hE KM - N AR A R
EEEIEDL - PE R SRR B A PR R B2 - A Ao R A i &
A - BEURTR EEINGRHE R A A T IR e P B A e - DARF R e RE R A E & & -
A0 L T ZEE B R B S IR 6% ~ 6% 52 16% » AT iR & B KRB E(H » (HiE 69%I1RE
B 60%RE TS ERN2HE - ATREETL R AR 43 SREG IR AR -
DI EFARG R 1998 Bl 1999 4 3HAH TR AT ELARAT R B T S RAT (b5 -
2001) - JE#ASH SR B from PR ~ AR R - §E im0 - S5 Rk fm A - &
SR ALV P A LEBURYIT 20 SRR -

Y Bz LIRS E IR R i 5T

AEABEY 2008 £ 2009 AR N E ST ITIRE AR T - BREISCEH AU T
CHE A R R EER RNE LR - 5 BHENMRICCEER MRS &8 LETE
HIZER i R ~ FRAL b 25 SR H R R - (REE a2 RN HEEE A - 5UBR
R - AN PAE S & 500 2~ vd/trpal s SCH R B BHRE  RNE - RRRLE -
ZE IR 1,000 2 5a/PRia P/ AR IR B EE ~ FURJF S ria TR ST Vi o M LEE
ZMEHE 1,000 Avi/tREBER 127 S/t o SIESasA s - A E A LI =
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750 A vo/PREEE S E B E R A R ETR YR - SR R R AR Ry B R DUSR L i =
1,000 Noi/MRERBEAAE: » R Ba B I ASERRE 25 - B EAE LI 500 Ava/fk RELZ L
HREBEHRERRNERE  ARERRNE - RgE - REE - EEREEEREYHILIEA
{BSH 1,000 AT/REEBIRE » HhS R 1,000 ATa/pREMEE RS 139 A TE[ s
500 Kz 750 ATE/ARERBRERRS AR 120 K 115 2T 0 pHIEE 19 K 24 ST B2
ZRPESHER - SCHLEHZ 1,000 Ava/k kA b 1,000 A5n/PRE R E GE K & ik
o TR R RNy 5-6 HIA - SRESA AR B IERS R 3 FEE - HEREHIRE
HEEBR 240%2.60% & B 0.13%-0.15% » $ 1.70%-2.05% » &5 1.72%-2.94%F1 %
0.21%-0.34%(F1Z= » 2011) ©

x4 RELEABHXEREEERMEIHE

mm  RE ORWE R ME ORYE ER IREEERY
- (A% (A5 (%) A GE) SR (°Brix)

J\EHEA &
NI1*-K1” 648 a* 384 a 59 ab 264 a 18a 100 a 9.3d
N1-K2 619 ab 370 ab 59 ab 249 ab 16 b 98 a 9.9 abc
N1-K3 604 ab 360 ab 59 ab 244 ab 17 ab 98 a 9.5¢cd
N2-K1 568 b 340 b 60 ab 229b 16 b 99 a 103 a
N2-K2 626 ab 368 ab 59 ab 257 a 17 ab 99 a 9.8 abed
N2-K3 581 b 334b 56b 246 ab 16 b 93 b 9.8 abcd
N3-K1 605 ab 352 ab 58 ab 252 ab 17 ab 96 a 9.6 bed
N3-K2 584 b 340 b 58 ab 244 ab 17 ab 97 a 10.0 abc
N3-K3 616 ab 375 ab 61 a 241 ab 16 b 101 a 10.1 ab

LA
NI1-K1 683 a 450 a 66 a 233 ab 13 ab 122 be 11.2a
N1-K2 596 be 389 b 65a 206 be 13 ab 103 be 114 a
N1-K3 607 be 400 ab 66 a 206 bc 12b 137b 11.5a
N2-K1 666 ab 413 ab 62b 252 a 15a 124 be 1090
N2-K2 610abc  397Db 65a 213 be 14 ab 95¢ 11.5a
N2-K3 601 be 400 ab 67 a 201 ¢ 13 ab 163 a 11.2a
N3-K1 580 ¢ 375b 65a 205 be 13 ab 113 be 11.5a
N3-K2 623 ab 415 ab 67 a 208 bc 13 ab 146 b 1090
N3-K3 591 ¢ 388 b 66 a 203 ¢ 14 ab 117 be 11.3a

*: N1~ N2~ N3=N500 + 1,000 ~ 1,500 2255/ ©
Y1 K1~ K2~ K3=K500 + 750 ~ 1,000 23 5/fk ©
*+ LSD BHEMERIBRERAE 5 Yok AR ©
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RAHEEEEMR

BEAHELL 3 RHAN R 2 BRI E (PR S iz 1,000 A% A (EET 1,000 25w ~ &
1,500 2355 K A8 500 A58 ~ 4 1,500 A3 R B LS 750 ATo) TR - FERSE - Ak
PRACE H S S R B AR B DL NIK3 Ry - S S N3KI R » Har R =
BT o FRJEE L N2K3 GREA)E » N3K1 Rl - (R RS 2252 - e
LT 254 A it U B B RRE Tr RERRF S » A GE R SR R R RS 2 i % - SRERE IS LA N1K3
FE s ISR NIK2 B - HERS R R A » AlRefEd ~ SalLAHE THRA
PG RS B AR RO S EY B 3 - SREERIS FE ST F = R A £2 = ss -
P ERBRSE S AR (Emer et al., 1999 EAHFT - (HERSZFEEE T N3K3 #5251 N3K1
N3K2 fEH(ER 5) » HFME Ut = T A [RISFAE b A S SR B RS e 22 5L -

x5 REHEEAEHLEHRERECRE

e HARH eSS K= AR i Wi Lt

(A5C) (%0) (JE) (°Brix) (%)
NI1K1* 168ab” 59a 2.17a 13.7ab 1.2abc 11.6
N1K2 158ab 60a 2.17a 12.3b 1.1bc 11.3
N1K3 181a 60a 2.17a 13.9a 1.2ab 11.1
N2K1 164ab 58a 2.14a 12.8ab 1.1bc 11.5
N2K2 160ab 58a 2.24a 12.5ab 1.0c 12.1
N2K3 173ab 59a 2.25a 12.9ab 1.2abc 11.2
N3K1 147b 59a 2.06a 13.2ab 1.1bc 11.8
N3K2 163ab 59a 2.12a 13.5ab 1.1bc 12.9
N3K3 164ab 58a 2.08a 13.2ab 1.3a 10.0

N A1 K B n AR 2R 1: 500 258/fk ~ 2: 1,000 AF50/Hk ~ 3: 1,500 A5a/PRAIEALHT 1: 500
INTEMR ~ 2: 750 A TE/ER ~ 3: 1,000 ATk o
Y [EHT SRR S LSD BEE MEHIBEAE S York HE7E LA

HREIARTFARAEFEHSHMHREREZRE

DI 3 [ BRI T R R, 1,000 A3 SR LR 1,000 2458 78, 1,500 25
SR SRR 500 255~ 28, 1,500 A5 BAHERH 750 A s ARSI LK 5 20T Bl
FrtgR  FLERT RN R - MRS SR B R - VAR YIRS 2 s
BT PAEE 4 RIGERE 63 4) « T RELUEE S S - HESTTOURIE 3 IR 6 - ERELL
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DUt Ak B (G B 1~ 2 A0 3)FHEHTR - B A K rTSE A SR BB G (R (AR
IMEERERRLL - L EBIREAH i Ao A K SREAHR] (B RIS 1988) -

#* 6. TEIREFHEERAERERERETHBHREEREEB R E

e E%E% ﬁi%% %fr}i ﬁ%ﬁj‘iﬁé#@ Wﬁ?ﬁﬁ%% W
(2F7) (ZA50) (%) (°Brix) (%)

1’ 109.3 268a’ 58.9a 9.8ab 0.8ab 12.0
2 89.2 255a 56.1a 10.3a 0.8ab 13.1
3 95.6 269 59.2a 9.6ab 0.7b 13.0
4 93.2 256a 57.7a 9.0b 0.8ab 11.7
5 91.7 23% 57.8a 9.7ab 0.9a 10.8
6 108.5 244a 56.4a 9.1b 0.7b 13.0
CK 90.3 212b 53.9b 9.3ab 0.7b 133

1 PR 1,000 25 ~ SA(ESH 1,000 A TR LK S AT 5 20 fERIEFIZ 1,500 A58 ~ EALE
500 ATEAIE LATIK S N5 30 FPRHEAIZ 1,500 2250~ SE(L# 750 RARARE LK S DT 4 &
PRIz 1,000 2 5EAIE LS 1,000 A5 5 50 fEPRAEAIZ 1,500 A SaRIEALET 500 A% 5 6: fbk
ftiFHZ 1,500 22 SeMIEALEH 750 2278 5 CK: bk % 800 A mefIsa (LEf 600 2 sa(fEVIBAL T+t
ERE) -

Y. LSD BEVEHIBEER(E 5 YorkHE2 RATRS -

AN [ 2 B It P Bt P A I B ST AR SR R U ik - 3BT < 2% - DARRIRIEL ~ 85
K SRR (R 7)  F A AR (RREE 1~ 2 e 3)3tBatk IR E R it o K fe T
0.3-0.7 BEAS - MEFR FH 7 T A KB UGS R (B AISS & & - (ERER I ER 25 E GESE
1989) - BAFL LA AT AR R ] T e 1t ke = B A e - RN EEnezin - FHEZF
e A K AR RE AR (EL B B5 & S BB ARG © BT ATRERI 0 R A RIS EE
T 43 S S I0E - SRR E LRSS B S 2 H HERE R -
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®7. FEIREFHEERAENERERESHBHRE BN CRE

R MR EEE O GE AR TEDEE RIS RTEENEE
1:1 (1:5)
dSm') (ATUAT) CEFUAT) EIAT) EFAT) (ERUAT)

F1
1” 4.9ab” 0.25a 2la 52a 186a 325ab 115ab
2 5.3a 0.27a 21a 52a 151a 373a 130a
3 4.6ab 0.24a 17a 39a 178a 183b 64b
4 4.3b 0.27a 19a 49a 218a 251ab 74b
5 4.3b 0.25a 2la 3la 142a 250ab 84ab
6 4.3b 0.30a 19a 26a 127a 229ab 80ab

JE+
1 4.2ab 0.24a 15ab 52a 107a 259ab 99ab
2 4.8a 0.20a 17ab 25a 77ab 306a 113a
3 4.0b 0.29a 13b 46a 80ab 169bc 66bc
4 4.0b 0.24a 14ab 59a 91ab 186bc 54¢
5 4.0b 0.19a 18a 56a 68b 126¢ 50c
6 3.8b 0.20a 14ab 60a 74ab 131¢c 49¢

ZEZM 5.5-6.8 30 11-50 30-100  570-1,140  50-100

VORI [FIFR 6 -

&

JuB sl R EAS AR R sl 1 - ARE R - $55 BRI - SR E R
B EARSR I R AR BE B PRl dh » A S AR B TR SR - B HE A Tl R B A I th 2 S AT
< FEEYIE A IREN DUR IR EL S e #5 & i - AEEERIREUR - CHLUER A
1,000 2 5e/PR R A AEEH 1,000 A Sa/BREREAE R Ry - ZEF SRR ERe ] - SCER
5-6 H » HAAHTERY 8-9 HAMETT - SRECHNZ A R B A IERE SRR 3 3 « e At A (1,000
NIE/IR) ~ EE(1L500 A5/AR)ENE - Bl E (750 A5a/AR)STIERTR] DUEREARRIZERTR
AR E EEUIRENE o AR S ITHE A R S AR B A A A i BAREEIRR
BB (BRI S 00K 5 T ATEE A SR BRI (R i T fE bR L
BB T HERIR (BT AR I FH 55 - G IR EET T 0.3-0.7 B o B A R AT M A e B SR A
TR E T AR ME - Rrg R R B R A T 5\ - doned s — (e R 1 e
SRR EERE -
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ZENR

. E

1855 - 1996 - Mt - FEVIENE T - 1T E 2 Z A& - p. 68-72 ¢
Brsezr ~ flE ] ~ 3R - 2001 - S TitlE s Bt RIS A - TTEe R R A E
PRE SR R sk 46:1-9 -

3. EZKER 2005 - MG IEIC T AR R m B Bl - p. 177-191 -

10.

PR~ BRIUEL ~ BaAfEAE ~ SRR - 1989 - RGBT S KR B < B - p. 1-26 - 7
EA AT IR

FERE ~ o - 2011 - SCH HHEEVE BRI ZE - 1TTE e R B pkE @ 6L
RGhgesedR 69:59-71 -

HRIVEL © 1992 » AR LAY T JEEe B e TR AR RO ETOR - BTk 9:25-27 -
B o 1983 o AR - BRI (LB LR MR AU - B sesghfse 32(1):83-91 -
BEERE ~ ZXEE - 1988 o AR AR ZIHTE - 1T R EZE G2 EEN R Y
WHoesEdk 20:23-31 -

GRS © 2018 o SR ~ BEM/K BAERS TR AR ERAR TN © TTE R Z B atkE R
RS R - R -

Ermer, Y., A. Cohen, and H. Magen. 1999. Fertilizing for high yield citrus. International Potash

Institute. Basel/Switzerland.
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Citrus soil management and nutrition diagnosis
technology in northern Taiwan

Chao-hung Lai, Po-Ming Shih, and Chun-Chao Chuang
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chlai@tydais.gov.tw

Abstract

The citrus orchards in the northern Taiwan are mainly distributed in the hilly areas. The soil
pH value are strongly acidic and the available calcium content is low. The soil fertility should be
strengthened to guide the fruit farmers to diagnose the soil fertility, and the lime materials should
be applied to correct the pH value and calcium content. Wentan pomelo got the optimum yield and
fruit quality with applied nitrogen 1,000 g plant' and potassium oxide 1,000 g plant’. The
optimal period for Wentan leaf sampling is between May and June, and the sampling site is the
third leaf of the non-resulting shoot. In the application of '"Murcott' tangor with medium (1,000 g
plant™) and high (1,500 g plant™) nitrogen fertilizer combined with high (750 g plant™) potassium
fertilizer, lower fruit cracking rate, better yield and fruit quality can be obtained. The application
rate of different nitrogen and potassium fertilizers and the application of lime had no significant
effect on the yield, fruit weight and fruit juice rate of the barrel, but the application of dolomite
lime 5 kg plant’could increase the sugar content of the barrel and reduce the acidity and increase
the ratio of sugar to acid. After the test, the soil pH value was increased by 0.3-0.7 units compared
with the non-dolomite lime soil. Although the application of dolomite lime significantly improved
the soil pH and calcium content, the results were still lower than the reference value. It is obvious
that the soil acidity and calcium content in the citrus orchard in the northern region are
insufficiently long-term and generally neglected. It needs to be supplemented with dolomite lime

for many years, then can achieve the desired range of pH and calcium content.

Keywords: Citrus, soil management, fertilization recommended dose
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F b ottt P AR R AT 1% i B e B i 5

AT i R A PR 152 B P B e i 43
HIKE
TTEE AR B e bk A3 A RIG RN ST B g TIRukuh R
fwfung@tydais.gov.tw

W OR

AR ~ FHADSEA SR 3 FEAAR - EETTERIUR IR B AHRRR ST < SRR RE A B -
SR AR FERREAT - SRISOUTER 11 i) 1 i) sy sili s Ry 15.0°C » SR
FE 90%LL L - DIRZIGEIB LGS RER AR RGE 3 MH - FEEETRT 35%-65%) R ERTH
It o 10°CLU Myl AR R HFH L - Al S R - EERIR 1-5 HA - REHE 0-1
CHYRTEE 15 HAETERRBERE - REAGHEEE - FHkAIRAHLEL 5 S0t/ ZEiEa B
48 /PNRF - 15 HERR KRG se =l i - woEthlim A EEmet - SRUOWRy 1 H ERZE 3 A )
UL - Bl by 15.0°C - AHEHRELE 90%LL L » DI 2B B R LS nl i 4
fldH - HE S A - BErhria i A ER A RoE RGN Ry 2 H N2 4 H M) iy
IR Ry 0°C » IR ZIGHBLEE RER I HeE 3 WH » 5~ 10 & 15°CHyjE - REGRLE
IR EEESR - ERERERIMR(UV-C » 254 Z0K) pREINIE - IS HY) R 3R (scoparone)ity
Azl o DURHEAK O 2L - (B ERF B B 2L - BEhR ~ T ~ HEE - WEEMILEN
R o] UIHTK R (Penicillium digitatum)RIF (P, italicum)BI B E R - (HIARER
TR IR 3

PR« NEAH ~ ARt~ A~ SRISCREEEE

[l

Al

tRIE 2018 FRURLSEMRET R - ARG oAt ~ Ak ~ SCHELRE ~ Al ~ A ~ MSSiEAE
FHSE 7l - 2009 4722 2018 47 > NEFHEESHITAIRAD 19.7% > EERATIEIN 26.8% ; Ak itk
WA 12.9% » ERAHS  SCEMEIS R 23.8% » BRI 13.3% ; FARES D
7.5% » FEEAEE 5 MIRSRISHERD 27.9% » AR 38.5% ; MRS 42.5%
FE R ARG 186.8% 5 FEMPRISIHAIRA 4.7% » EEEMIN 17.1% ° BR T AR RRES HIfe Bl S
BFREERIN - HAMARERA AR EETANE - AR AR RS Sy ie st -

ARG HE 6 P PRl B SERIRNEAH A ACREAH B A S A <5 3 REAH ARG Tk
RE o P RIESRIHTIR T ~ $RISVESE ~ SRICERBEEE ~ Ryl ~ (R AR R R 3R B I <
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TIEHETT A - FERLEETHEE W P R A SR R i PR el ol - FROE LS - #0RRIMNGE - 2
Fifs  SEAERWITE A 525 ZRIE -

RIRIE

REFHATARTAH CURRAS R ARG - SREWDUERAEE RIS B - Rt OEReioR -
1981) 5 A o2 B DAE RRAG AT SRASTE TRt AR - SREE T el =5 Ay A B 722 5B - 2010) -
F R AL EET AL E RV E - (e H EAYREAH R SZEA t LI RA W Rt - ROt VA TE BT YR
R (FI5F - 2012) PR 20 SRR R B EER - 2123 Do REAEIRIRT IR ER
SPGB R AR 25-27 o o BERRLEDURIRR 25-27 Ror iy s AP ERE: -
ANFEFAE A B AR (&S » 1993) A ERICRE FETEEE 27 R0 HRBUR - Ry G R
FRRIER (RS 25 oMM NRER (IR 23 Do LU R)FE Reim(MRSE - 1995) o KRS ARAIRLAH R
BEAAE R (Hunter) 2 A2 a fEFREERRY 0 b EAHL 24 5 Rl RE VA TEREIEY4E
10.5 °Brix DL_EAIFERRLEAE 20-40 Z[H] - @ik R E n IR TEEIEPPI(E 10.0°Brix DL EATRERELE
£ 20-50 Z[E(EEAIFEK - 1996) - {EAeffie(8 SR)RMHE IR A AR R EFR AR & B &
(20 )RR BRI LLE = (&S - 1993) -

BRUER

MRS EZERY » BV - EERYIBIGE  SRICEAE R BRZREETT - BBERAE TR
W o B RAEFR/KRZ AR BIERIK - TRIBR RIS 1-2 HEERIL - DUA MR (5% - 2017) -
MRS ™ IFRFERI - 3 el 5 1 Rl B AR IENE - BEUEIR SR LR
1997) o JHE & EINLAH ST AR B B R B AR 1 ~ VA M BRI INERR LU (FARRH - BLRS
FE R BRI (S > 1993) o NEFHERIBGHE A R ECERAIFE ER SR R a/b {HE 0.04 DL » Ay HEE
JEVIAE 9.2° Brix DAL - BEERELIE 16.3 DL L(E&SE - 1993) o FE(E TR Ey 35%-65%)RIRLAT -
£ 15°CHYE 100 H%% - SRS (G R = 70%) &K ; ERIMER & R it e -
B R FVER T RREOSEAR L R e iR (B15F » 1998 5 215 » 2001b) - REAHE
TR S NEI BB /- LRI - SRR HE SRR - BB IERE AR PR (BISE - 2012) - FHEEMEIE
A EERIRERE PTAE 11 B g E] 1 AR agERI s ABFHATEE 1 B A2 3 A NERRIK 2R
BRILIZ MM AT | A BRI 4 HERI (8155 - 1998¢) - ZHhiiia i@ A iifE 2 H
2% 0 BRI ~ BERG LR SR R R taEE s - £ 4 A VRRZEBHEEML - KL
BolERIHA Ry 2 H A% 4 HTAEIED - 1999) -
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PRI EETE

REFH PRI B SR 5 (curing) 5-7 H FFZRIRELR - BN 5°C RAHERRIE 85%-90%HY
BT 3 EA - SRR - FEREE(E > 1977)  FRkAIRAH TR R 32.7%)4E 25
CF > DIfiiE R s a R 5 - 1T 5 BT O B 48 /NRf - BB 1SCHRTR
15 H > A] DI se i 0 - (HREFRORIE RREE 11.1% BE 91.1%; LL23.5 Z5/Jt 24-D
TR ] DIMERFRFR (FFF - 2007) -

By il

REH DU Z BB SR RS R R ST R SOl RO By 15.0°C  HELERIRIE 90%
DLE > ATEp e 3 H IR <2.5% @ #7358 =87% » n[iRIEERYI& 5k 11.1 °Brix »
WELLFs 28 » HERFVE W ICHORHBRADHT R ST A EAO SR © 5 AT 10CRIMER A3 S - T
S » 20°C IIESIMSRAIK ERIEEI (ERTHE - 1996 3 2% - 1998¢ 5 21% - 2001a; 1% > 2005a ;
BI% > 2005b) o RERHEERE - 5 SOMBRREIR » THARAERS 3 JHEEHARE - DUHEISEE (1SS
A AR (TBZ) e » By 3.5 83 - JEIR 0.7% » EFRENE G EHEER %
WHRERNEREL (% - 1983 3 HAIH > 1989) -

HRHHEE | iR DU 2RISR R S SR 57 S - Sl Sy 15.0
°C + HHEHREE 90%LL L » FIRTHEE 4 6 - BIMISR=2.5% - #eiR 287% » AN G
Bty 1.1 °Brix » BEERECRy 215 J3E S M SINSRATE 10% » SYETINT 5 O°CHETHE 1 M8 A fesie
SRR o Sk 2 1 /N SECATVIRE - A B - R 3 AR A MBSk
Bk - s RECHUIES § SRS HREBR - (HIEWEE 10°C » 12.5% L FI#ER
BURPEE SRR (15 » 1998b 5 215 » 2001a 5 BI% - 2005a 5 2% + 2005b) -

BRI R R 0°C » FTRFRHE 3 A » 0 1 SCRTRHEMER - 5 - 10 B 15°CHy
T 3 IR LBE S » o 10°CH IR R (BT > 1999) -

Eimigis

21 H AT A e R B Ceratitits (Ceratitis) capitata )A{EIR AR 2 BHATIE Ry SR 1A
HUOIREE/ VR TCIRAEEST - #ERF 0-1°C 14 H (BRI - 2002) - BRI MH R - AR
1-5 H - B 0-1°C15 Hig > B2 15°C15 H ~ 20°C7 Hi& » RECRHBIBGFRIN 5 #RIk 10 H
R TR R B - SRECA A IR (BRI - 2002) - F AL CPIEIGR 12.0%-18.1%)
TR M RIREEE 14 H1% > B2 15 8 20°CHy# 15 H R (A - 2007) -
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IERERIBR M

LL1.5-3.0 AFEEAP A RIVEREEIMRE(UV-C » 254 70K) RREINHT - w35 EEYIR
B Z(scoparone)J AR (BRFIE » 2000) DL 1.5 (FREE/AEHAREY UV-C REERCAH AR -
AT AR EOR » (HRE A3 A S iy - RS =R B A I CRASEE R R DA (B2
2003) o DL 1.0 fFEEE/AET AR UV-C BB - 20°CHygE 3 lEH » B4R 0%
M BN - (HRRTERME 3% 5 SOFREEAR T AR LR - a4 i (56 -
1999) -

1,000 SAFF/FHRBEDRE ~ TF ~ A BB ARG - AR E a8 2 HIH R
(Penicillium digitatum)F1 5 U (P, italicum)VE AR (Plaza ef al., 2004) o [ LIS SR AE THAE
750 F1 1,000 fF /IR S B B ey ARG B RVEIRIVER » (BRI A R(ES
REEFR) o 1.5 ZEH/HA R T EIHIH SRS #E (Li e al, 2019) - fEfmlEREERH
(Cryptococcus laurentii) W] ) BRI BAE SR S SN HIH] Rk 5 (Zhang ef al., 2004) -

W

BRI RN SRR - T2 B - AHAGR I el R BE B B 2 R AR
W95 - B BRI R - ISR S BRI - EURREELFIA -
I BBt RS R I RE IRk » 3 8 H DL R R IR e 2 EE SR B - (H2 R
WREIEIR B (Diplodia natalensis) FIETFE G B (Phomopsis citri)5 [REAVFEIRIE - hIARA IR
SEHIEI AT DUBE T - SBEE0T%E 5 2 4-D BB 51 - LRSIyt s -
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ZENR

bl e

4

ITHPTREZAE - 2018 o BEEHGETFH (107 ) - (THFERZEGWETRRET -

= HATHE - 1977 - Benzimidazole 7% 5 H| B Curing 3SR AH By ik o 5228 - TR [ 23(6):302-307 -
AN ~ FREEE BB < 2017 o M o EEESMEARIRBERREIET] < p. 200-215.
PREZIE ~ FEESE © 1989 o AR (faN AT < BHZE(T) MBI TR R B &
B « p.233-240.

PREEIE ~ BEE S ~ $ R e © 1983 o AT A g IR ST il < P FE(—) - B £ 29(2):120-131 -
MIFTE ~ FRERAS ~ FHAME ~ 225 o 1995 o REAHFIMIAE BB A/ Nyl I BRARIZ IF ST ©
EE G < B e B S R AT & E T - p. 337-344 -

ERER - 2010 » AR ~ BRI E M R E B BT 528 - BN H IR
BEL R TR o GRS ED)

8. W/ ~ PREEZL » 1996 » NEAH AL EARYERNT.ZBSE - rhEEZE 42(3):276-288 -

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

EAHE ~ MREESR ~ B E o B - 1993 o REATE SRR 2 BEET - PR EE
39(3):134-146 o

SRHSE ~ PREE ~ BRIEES o 1981 o EE MG pE s BRI W98 — N EIRRGET 58 Fr it 2
G R B E R o B E 27(2):73-77 -

THBGE - 2003 » FHPREES MR (Ultraviolet-C)fEFR IR HHERE R < BT HEA] » BN 51K
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Post-harvest handling and storage techniques for
citrus in northern Taiwan

Wing-Fu Fung

Chief of Wufong Branch Station,
Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

fwfung@tydais.gov.tw

Abstract

This paper, post-harvest handling related research literatures such as ‘Ponkan' Mandarin,
Tankan and Murcott tangor are reviewed. Ponkan produced by Miaoli, is harvested from
mid-November to mid-January. The optimum storage temperature is 15.0 °C and the humidity is
above 90% RH. It can be stored 3 months. Half-yellow (rate of coloring is 35%-65%) has the best
storage capacity. Storage below 10 °C can cause chilling injury and is not suitable for long-term
storage. However, within 1-5 days after harvesting, the cold temperature quarantine treatment
carried out for 15 days at 0-1 °C, the peel has not be injury. The semi-green ponkan was treated
continuously with 5 p L. /L. of ethylene for 48 hours. After 15 days, the peel was nearly completely
colored. Tankan produced in the Miaoli region can harvesting from early January to late March.
The optimum storage temperature is 15.0 °C and the humidity is above 90% RH. It can be stored 4
months, even for 5 months. The optimal harvesting period of Murcott tangor produced in Taichung
is from late february to late april. The optimum storage temperature is 0 °C. It can be stored 3
months, and stored at 5 °C, 10 °C and 15 °C granulation of juice vesicles. Short-wavelength
ultraviolet (UV-C, 254nm) treatment of citrus can induce the formation of scoparone, which can
reduce green mold, but will increase stem end rot. Essential oils of oregano, clove, thyme,
cinnamon and mountain pepper can inhibit the mycelial growth of Penicillium digitatum and P,

italicum but can only be used for short-term storage.

Key words: "Ponkan' Mandarin (Citrus reticulata Blanco), Tankan (C. tankan Hayata), Murcott

tangor (C. reticulata x C. sinensis). post-harvest handling
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Citrus Production and Marketing in Northern Taiwan
— A Case Study on Taiwan Provincial Fruit Marketing
Cooperative, Hsinchu Branch

Yuan Chang Liu', Chih Chan Chang?, and Tsung Hua Lee?

' Hsinchu Branch, Manager of Taiwan Provincial Fruit Marketing Cooperative
? Assistant Researcher of Taoyuan DARES, COA.
a589112014@ms29.hinet.net

Abstract

The service areas of Taiwan Provincial Fruit Marketing Cooperative-Hsinchu Branch are
Taoyuan City, Hsinchu County and Miaoli County. Before 1992, we played the role of one-step
export window for Ponkan (Chinese honey orange) and Tankan and therefore helped increase a lot
of farmers’ income and Taiwan’s foreign reserve, and it was our duty back then. After 1992, the
one-step export window was canceled and the emphasis has been put on domestic market. 800
hectares of old orchards have been reactivated and re-planted in cooperation with government’s
policy since 1996. In 2007, our brand “Jin Hua Yuan” obtained CAS certification, which increased
farmers’ income and became a successful example for Tankan marketing. Recently, we develop
multiple marketing channels with all-out effort to satisfy consumers’ ever-changing preferences,

especially for business to business and online marketing.

Key words: Citrus, production and marketing, Taiwan Provincial Fruit Marketing Cooperative,

Hsinchu Branch
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