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Mango Breeding in Taiwan

Kuo-dung Chiou '?, Wen-Li Lee'
Abstract

In early year, the mongo cultivars of Taiwan were introduced varieties from
foreign countries. Since 1969, Fengshan Tropical Horticultural Experimental
Branch started to precede breeding such as open-pollination and seedling selection.
After selection and region test, we denominate ‘Tainung No. 1’ and ‘Tainung No.
2’ in 1985 and popularize to farmers. In 2008, Kaohsiung DARES denominate
‘Kaohsiung No. 3’ (Shia Sheue). Therefore, during the period of time, there are
some advanced local strain breeding by farmers. The mango planted area is 16,695
ha, also, the main cultivars are *Tsar-Swai’, ‘Irwin’,” Jin-Hwang’ and ’Keitt’. The
flavor of *Tsar-Swai’ is excellent, but the edible ration is low and contained lots of

fiber; 'Trwin ' has low anthracnose-resist and unstable quality if early-
harvested; ’Jin-Hwang’and ’Keitt’ would occur physiological disorder if
late-harvested. In order to improve production technique, and increase Varity, we
have to work on continuously. Foreign scholar's breeding experience showed that
manual hybrid is difficult to succeed; however, selecting the offspring of
open-pollination with single embryo type the most effective method for mango
breeding. The selection goal is early-maturing or late-maturing, offseason,
advanced appearance, diseases and insect pests resists, few fibrous, non-
physiological disorder, and transportation-tolerate. Mango breeding strategies have
to focus on solving long Juvenility, Monoembryonic and Polyembryonic, low
hybrid-efficiency, high genetic diversity of seedling. Therefore, breeding has to

direct against these characteristics, and increase breeding efficiency.

Key words: Mango,Breeding, Introduction,Seedling selection

Assistant Researcher and Associate Researcher , Fengshan Tropical Horticultural Experimental
Branch, TARI, Fengshan, Kaohsiung, Taiwan, ROC.
Corresponding author, e-mail: kuodung@fthes-tari.gov.tw; Fax: (07)7315590.



Cultivar or line

Tsar-Swain/%E 5k
Pung-Swain/Z& 5k
Va-Swain/A £k
Shih-Go/#i 224k
Dasheri/ XA
lrwin/& 32
Buchanan/iKE£R
Ahping/[a%5
Pope/E B
Haden/}818
Vanary/& %
Zill/5%%
Sensation/E2/(
Jin-Hwang/& 12

Eward/= =2

Tainong No.1
/BB 155

Keitt/g)| 45
Kent/ 545

Kensington/ &S 4

Yu-Win No.6
(EX65)

Fruit shape

Elliptic
Eblong
Elliptic
Elliptic
Elliptic
Elliptic
Roundish
Roundish
Roundish
Roundish
Roundish
Roundish
Rlliptic
Oblong
Roundish
Elliptic
Elliptic
Elliptic
Roundish

Oblong

Skin color of ripe
fruit

Yellow green
Yellow green
Yellow green
Yellow green
Yellow green
Orange red
Orange and red
Orange and red
Orange and red
Yellow and red
Yellow and red
Yellow and red
Yellow and red
Yellow
Yellow orange
Yellow and red
Yellow and red
Orange red
Yellow and red

Orange red

Fruit

weight

(8)

151

140

80

294

151

343

402

363

282

283

665

253

341

946

387

216

718

690

345

782

Fruit

()]

9.1

9.1

6.9

9.8

8.3

10.0

10.2

10.4

8.7

8.2

11.8

8.6

9.9

19.0

9.8

9.4

12.8

11.8

9.7

15.8

Fruit

length width

(cm)

5.7

5.2

4.9

7.5

5.7

7.8

8.7

8.7

7.8

7.6

10.5

7.8

8.2

10.0

8.4

7.0

10.3

10.6

8.5

9.9

Total
Soluble
Solid
(°Brix)

14.3

12.8

13.8

17.4

16.8

12.5

16.2

19.1

16.3

15.4

171

19.5

14.8

15.7

16.6

16.9

144

16.7

14.8

16.2

Mango Breeding in Taiwan

Acidity

(%)

0.20

0.12

0.27

0.07

0.07

0.24

0.18

0.13

0.12

0.20

0.37

0.12

0.20

0.13

0.21

0.23

0.34

0.52

0.14

0.29

LR (2) FEHEASE (£ £A4,2009)0

Seed
weight /
Fruit
weight
(%)

25.9

17.3

22.9

10.7

17.4

8.79

8.4

6.7

9.4

10.2

7.6

11.02

15.88

6.43

10.15

16.42

7.58

8.96

12.35

5.65

Embryo type

Polyembryonic
Polyembryonic
Polyembryonic
Polyembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
polyembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
Monoembryonic
polyembryonic

Monoembryonic

19

il

SOEE D AR



BB 2 S D S HEIHD [ H Tl

&

Proceedings of the Symposium on Mango Industry Derelopmen%u% ; ’2 ! é 0




TRASEBENKERE  RIF201ERERAFR  2ETR
EIHMEEE16,695 NE - BREANASEDEEIED A S535.71%6512.3%
o RIFMELEX ~ SFIENTTERAE - TREPDMNIAZEIR - EE
TRHBINEH - 2% H > IMHRBLUENAZER/RE - RREXTR
EHREmmT  MEINIED  HENE 08RO TF297.5 MR
Z100F857TAM - HFMEREECRATERNME  NMmEEH ~ Hi
HEREBENMERNA - BE  EE - EERERERER RaTeEF
 HEEENMMENREN - Al - RAREINRFERENER - BIIRY
B~ BCEEBRT - BEYEBIEEEGEL R RIRERE © &
RREITRESD  E5RFUECREXSLUKECERE -

BASEAE - miE ~ ER - B IMNH - B

IRt RS ek E RN B EYR REEIEEE - =8 REE a0 -
2 BEELE  BREM ¢ leesr@mailkdais.gov.tw 5 EEHE © (08)7389062 o
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7

=8 (Mangifera indica) 53R (Anacardiaceae) = £ & (Mangifera)
BT - RENRHE R RmnFER  ER "2iE5cR ) FERE
DIRFIFERA 3,794,741 AE (FAQ,2004) - EXRNEE ~ HIBHNE=
BERE TIEA MR AN R (2, 2011; Iyer & Schnell,2009; Ray,
2002) - EETREBELTRALGZHEREES  WEEL  BREEHERE
TR HEFRSIENREFE - HERSIEEENERE - DUSSAHRZ
EBITERMNATME ° (Z, 2011, #£ 1996; £, 1994, B, 1991) - ER|=&
TREBERE @ & 2011 FREFATERE 16,695 AE - AERBEFRIE
ZEM FRELASED - BRERELEXER  HAR/RTTR » SEMR
E=H -

=FEMRAMIBRIBEG TRERERENES BB 06 AE 7 A
EHEN  HWHMEMES »  EEWMHEENER - At TREBEEBAIE
BN - TF  SFMREBEARKIZEE  NCRnEE—EE @ EHF
BERBERANMBIEASEMNE SRSt RERBREEARE
R - WA e AR LBIERRE - RERIZBEHRNMERE » Fitk - A 3E
FEMETREHEIRR - A E FHEVRBLRKRERNBEEIT W - BE
e EFMBRTRERER -

SRIBETREHEMA

— ERtETREESR

SETRNER 50 FLEIBFERE - AIFEBEEER 4~5 5AE -
ZEE# 2,000~5,000 ~HE(E 1) - FEE B S | EHREE LT mER A - AIEH
RIZREIEN - EERE 84 FiEREIER 21,220 piE - 2 BAIFRFRR 2
4100 F)RIBMETER 16,695 AE - “RALERB X IR « RIEAR
MERENENEE  FFEEENMERN REEESREERE 72 F
NEEAE 2 T2 AT HRIEEFESE(X 12,000 A7 )EA 70~80% 4
ERGEPTEEMMAFRS  BBEED R 7,672 A ~ 5969 ALE -
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R EABmEAE 45.9%  35.7% il 2,051 IR =445 12.3% » [th5h -
BECERER 2 ESFHFHAREREE 2) -

SRtECRERREMMER  RIECE  SEHNREER 25 FAEHE
ek BHE 40 F - RREDBEEREE® 0 1993) - 65 FERBFES -
EriE 6937 AR SEMMERFER 1,544 AE ~ 1,404 ALE - 810
FRibRFERE - ARTE  REBREMHREO—EATRY  E&5
REWME - REFEAEEFEIN - 70 2 3,636 A - 80 F3EE 63893 A
FE(BR,1991; 21, 1993) - 90 44 8,077 AE(kK 1) s @iz TR AE KRR
FEEV) - RBACHK 3,000 QR - B#RES - faEME 2,000 REAA

SETCRFHLEE MR MRaFNLERNEFERE - 50 FL11
® - BERESEEX BELIEEFIRRE  KERRER  XREBECRE
ZIBIN - RE 80 F - REBTERAFEER 11,334 ALE » AtvE(HEHELIT
R)%& 8,347 AHE(ER, 1991, B),1993) BEEMEN R  EXEHE KEH
ROEDA MOH B ARG S R KAV - A RERGE B8 E4E - = 100 48k 3,444
A fEREENERE - DUFRILES 60%&E @ HENREBER @ BIER
REMET  @EMTREXRAZRTRNVERGD -

EECRMEARFHSENTI TR  mFE  XEEMOHZEBTT
R RE - MER)ZZABRE - BRICRmEEERBVAE 3 AT
DR KRS EZE TR GRBEER 40%&m @ DXBMIEELRIEX » B

IRABBERHNETREG 35% F=ANREAEAEBENEAREEES 13%

IR RERBRAMRE  FEFIRG—FB2ta 5% JBIEING - EEBNES 0 B
KRNEHERE  EDERE RS 3% HiteEwaexz 1520
Mg RE 15 28 % 48 AR A8  ImX ~ 38R
BEXERER)GTENE - & 2011 FREATEN  FREXEECR
TEtEEERA 3,808 AEGR 1) ERMENER AT BENS /8% £ERE
HEZDMNRERD BT HILSEHE B ARNBBAEIEO S 15%

R A RS - SR RBTREER SRS LS/1 AEGR]L) 0 £
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[ERERNME - EEAYAS 65%  £EERDMININE © BRIR  HE ~ Bl
- mRtERTREERR

REBERERRSITEH 91 F£F 100 FERAEMBHENRZER
15,000~30,000 Al - BATHFIHERR 21~40 5T > 10 FFHIRH5ER
24,722 RNWA(E 4)  ERFLEER 15% - HEXEMS - HaEft#hige
FRHPEHBHEE 4 WO T HFNRZER 9,000~18,000 AW - F
B ERETHHRRE 57% - TREHIKARREMR » X 2 hEEREME
BT CAMRENRTHE - IRAT7R 6 AE 7 HERKREKR » ©
REBETRRE  mEERGIEEREZEN  mEENERBRAR L
FFEAEEIS 6 AINEXTERME @ AREHA @ FHENRAMSE
B UMBERRZGFKEMNS  @FtET CRERIMN 3 AE6 5 LA
EXR3IRETRLA RUFRFEIREN3IAE6H  MSkEHD
R e TRAES A - RERENERESARFKPONMEMTERRE - £ &
A A TIME - 0%k 3 B @ 100 R ESOR 4 ARNRBHE @ iR
BAF R 121.8 gt » 5 A{L#ERF 100 T E - MEmEAERERR - 6 H N
BIRE - 7 BRBRER  BAFEBRE 30~45 70 58 ALESERS © Elth
ERErt - RmAR - FRAEECRAEENT - ERTNED -

HE 4 ERERXERTIEERE  RE 91 92 FHEHERREN
30,000 AWEFS + FIIEGASE 20 LAh @ S8 6 A5 7 BEEREHN
BATSHEENEE - Al BHAHESRTHEERRTHETE 1
BN R BB - 91 4% 100 4R OIEHANE 5 Bk R FlE
SR O BBEAE 4,000-6,000 AW+ T DESABERE « REH
ESBEBLA ROV R - BT = 4(98~100 4F) T O B 4,540 AW
(% 4) SEREEERD 25% - HOBRUSBABAR + S=EFHE
A& 32.5% ' A& ~ #ig ~ 885 - KEDRIG 23.2% ~ 21.9% ~ 10.8% -
8.7% » ELMBATISAVEM « AP « A ~ ERSERMAOBHO - Mk
OfE W BASETER 214,272 Fss  #ER2R 74458 FIi - 4
B 4 BRERLATHSTISMESRE  SMEHRREREENRT « ¥
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RENEHHZERUFREDNY - EEFTZHHNCREEUEXES &
g~ FURRZ - ARE A » BTRERNENRE  RRUEFEZFXNE
HAMN S A2 6 A - AIABOEEMNHERER - IF - FREHONHR
SRR 97 £ 297 AR NZE 100 4 857 /AWE + SMHENRA o

THRMEEREE @EMRMA

—  mEBREH

B ETRET=EmE - EXEE@EL 3,200 QE - SERHED
1,800 AtE - £TR% 2,640 AE - —fAREastAEFMERTR 95% < 4
FHR - ARENENIGREL - EREBE  MLERENELEMAEZRS
DHEYEARIRT » EXEMEEEFENR - RREHMEES -

— Bt A ERGERAA

EREBRUOEE  —BBRANRRETE  BEGBLZ T EREE
AISBIBE  EEERT  TEMRCER  SEATEERAEN  £E
NE | BB AR RBERRETRARERAE  (BERE
EEFBENHE -
= GRRENHG

R BHUE  FRRUASRRSTARRNYE  BRLE
ERMSWESE  WAKEH R - BICFERRRENRREEN
RE - BEMHETEE -

 BEYA RASENEM

SEETREFO L BAMNEESE @ K 100 St EHIZHRE @ 49 80%
PR 6 BE 3 H > B8 > M THERER ALt > ANEMRTRE
DEERE @ Klt > BRIEVERAGHEZHERER @ EEFRTERER
WIERAIEA - RMAZEBRRMEBEERT  SRRBERERRE X
BRI T E ~ BUR > BIERS > AEND TR - RItzH  ERERRIER
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ERER  EERVEER > BERERRE ERhEl R  RERRERE
REER BEXEENREBLARERE -

5 REEEAERE

SEEMNAF « RAFIE > SRR 0 TRIER © BEK - RKIR
FEZNRERZRE - IRV RS E AR RARE (R XEE 1995)
@EED TRz EREE CRABMERFH IR TRERLE
KRERE - B BIEHTRNETEM hﬂikﬁﬁ/ﬁ?ﬁ%ﬁ’ﬁfﬁ AN
[EERERERR  HEIFEZENRBUER N ERERCEBNAERER
BN RIS ERTEREEIFA, 2010 FHF A, 2010) - 4TFK -
FRiteEXCRNEXBRENCT @ FEEENEREEEREE  WIHANE
SEINREEE ERA - ISR BRERENER - BAINERIRS AT

N RIR B £ Al

CTRERWREEEM - BRERERE - WESa MIMITISHIERE -
DsRiteL ZENSETRM S EREEAEASRASEHED WE’
Rt - BRFFEBUAATERRRSENRE - BRREINREEFR -
BERW A E N R R EREAM AR EMEERERE - S5 %fﬁzjjuu
B-230 DRBEREREAE  AEARBRIE - BRERARE/L %
WBENRERAMERAHEE SR TRERWREREIERE  EEirESa
BRE Y H ~ REAVIMETRIZ(E, 1999 &1 Kk, 1999) -

€~ EftbRIEHEE

HEEEBNREREHEBNAEEREMNE  BRBETHE  WaF
PE® > RICHERICEER  BOEnERETE %2%%%' AR HIE
WREBE - RESIRHH  HFREED BEF{EE%E\DD BRES &
FRERILE © EERERE - B INRERREEK
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SRICBEERAREREY

— mEXR

TREXNRE  RYMBTREERE  RELER @ BREAHEHS
BRI TERINMERE » B EHEES] - WieESE T RERER CAYAA
E - BERMEREBLUSEREN AT » SENGZHRIL - KEE - SN
BEE  MiTE - ZIMIRFERERARH@E @ ERAAKR (@818 900 A
) HRRESHNRERSBESE BEEE  EREERTT (M 2006) ;
BXREOERSE - BRE - 2R - BE—EORRE - EHRER - B8R
FRERRRS > ANETE - LFEXRAS - $HHELERERERIRE - B
BE—tRREEBESHE BENAMMENR SFtREZRRINE &
Bin (M) &t MRt ESEERE BINRES Tl 2EED -
BAREEGH  BARRREMN - BRELEERAKREREHER » LU
$HET

— BN REFNEME KRR

WEREEEE FEENTHERNKE  RECREEREECDLKR
Mo BIBREEEEAERE  LHERERNMERDNIEIMEAZFR R
AE - R YREEERAEBFARELENE - REBE BHEFENER
MR - — BSOS SRBEBRAN - BEILEBIES - (KLt
REF RO TEMER - REEEA RIMIPKIOEMARS  LURRIERER
EREREERMEA, 2005) - FEICRBIZLHREE - RINVERLIESR - &
e REBEAR - HRATELAFREEZEESFHE  BEXERL
AR AERERFASENTHKRE  SHERECEENE  KenBEE -
REBRIERGNARR  REBETF  RERREMESEE  BUR
FHVRIREAE  BRAREBERE  REREEAXE  ReRENZ2M -

FRAEXCREDEFEEEE @ TFK - ZEE & ILEEER
SFREER  EIEKRIIE  RILERIRERERE TR  BEHHHE
ARE  EMTEHOE @ Wit BESVHEMERARE @ BN RERIE
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FEITIEMRIDRE - PhILLIR R Y A RMAET RSN - BT - INE B R K
B2H=E - E_BHNWEREDNENET -
= BUBREREEEGE
BmBELESEE2MNKREZHSRAVEEFRK » TREALIG - £
RERIMEERERCE  REHEZ2EREEIR  RAMEERE - REE
BREARERMNEE  RE2EAENRR - MEEARRERE > B
—REEFEER - —HLUR REFBREHR > EESIREINGECE
MEE  BMBREHNER - 015 BEHCREANRERBLAFHER
KRR - MEEREBA/ERE  AEEEANE  AIRZEMRERE TR
A REIR B AIMIRE

FRILEASREZZRNERE  CREZEEE @ EBEARLARTE
WERT  BeRaEREMCERE  Hit - SFEUBEUNRELE
HE BARERE  TERAEZHREE  BORERE  BeRAk
2 - ZAMEE  BAERREMERREEE  TEESX  BEERE
B BINEEANBEMLIR - BB RENS LY HERLEA - 1B
BRI - ZHENRBRE  BRERILNE  RERE - RERE B
BRI - BREEMAEXCRSERENEEERERE  LIERES
Bl SRE-—RURSRELRERBE (MEZF, 1997) - REEREREE
RRENMRAREWERN S % HRECRHS EEatRRms MREFS) -
MBIBLZAVEE  SIRRERN  HRELFIED - ERFIEARERES
BUSMVERITREaENE - NEA PRRENKRERESX - HOFEE
LB ERRRERARA - RENRIFEE > REBER - BEEAL 2
ReRRZE2MNABERNKEEETE -

- ERSASRIiE%

EIBRIB N mEAEN SECRERKE 3 AE 10 B> AARERES
AR /EXRE HEREPERRBLERT BEMIMMNSAE7H
HittZ8mBErR 6 £ 7 A4 E - BEERFEMNEHEBRDOAR  KERHO
REMEO8MES 5 ARO8ESMREOE 1.5%  LH@HE - #EXE
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REL At REMEFAKABENED  BREASEARMOFELR 12
SUEBE S BNAEESE  BEAREZTRH - EfRS L FHLTRLER
BI#IRZ) » BMIRH R FERE - DURRRTE  AMBEKREER @ BIBARS
FERBNEEXE  FRINEAREZESSERERA (REA 1988) i
o BRAEREEREYERADBIRADNELS - A RE (Ethrel) &
paclobutrazol FZEBKEWER » EEEMERET  "BEREBIHE
BAR  RETFERREFRTENMR B2 UREAHE - RIEME
FAREREXAZER  HNBEPB[NEKRSEREERRRB M
paclobutrazol H/ + =R EMIEMNMERE (MHKZF A, 1987, RE A,
1988) - AT » HEEB T LELEEREEHERNER  WHORE (NEX
B2 ) B RE ~ R RE - HIATERAMSE ) BRBRZES M
EEEIEES  MEMESEEFE - At RRNAEBRSETRNER
FEME ~ BIESARRE - R RIS RIS EBE B AREM AERNEZE » £
RESREZMRET » BRUEENEDERASHNGEERNEELRN
el - ERINLUEREY -

h~ BF R R ER R A LR RSME TS

BRTETCRERMAENED TFEEEMLUBEATSRER  BE
mIZKRZTTL N ERRMERGEEEHFNE-—CRREEES @ 1THE
BEILRARERNEY > BRIZBUARBOBREING  BRY EHLERE
CRABIMRERMERIN  AFRIFR-LEESFANBEBEXTERTS © A2
A~ 8B OBNE - BIMNETIZIE  EzK  RECEHRRGRE
BIFR R RS RIE « REBBWMAVSRIRME - REAE REARG S
RUWIRRRIE - RAEY)HEFERAIEA -
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Industry Development of Mango
in Kaoshiung-Pingtung Area

Sheue-Ru Lee'”

Abstract

Mango is an important economic fruit in Taiwan. According to Agricultural
Statistics Yearbook 2011, planted areas of mangos were 16,695 ha in Taiwan. The
production acreages of Pingtung and Kaohsiung was 35.7% and 12.3%
respectively. The major varieties were ‘Irwin’, ‘Chiin Hwang’ and local variety.
The production period distributed from April to September. Ninety-eight percents
of Taiwanese mango were sold in domestic markets and 2% were exported, The
main export varieties were ‘Irwin’ and ‘Chiin Hwang’. Pingtung was superior to
Tainan area on mango export due to its earlier production period, which export
amounts to Japan were 297.5 tons raised to 857 tons from 2008 to 2011. The
problems of mango production in Kaohsiung and Pingtung area such as
variety-unitized, extensive operation and use beyond limits on slope land, wind
harm, salty stress, forcing-culture reagent misused and pest damage, that affected
the stabilities of yield and quality. Therefore, the wvarietal improvement,
forcing-culture technology, good cultural system, postharvest technique and fruit
storage life elongation should be enhanced in future that can make the mango

industry to sustainable development in Kaohsiung and Pingtung area.

Key words: Variety, Cultural area, Production period, Export, Culture

! Assistant Researcher and Corresponding author, Kaohsiung District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan, Changjhih Township Pingtung,
Taiwan, ROC.

* Corresponding author, e-mail:leesr@mail.kdais.gov.tw; Fax:(08)7389062.
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Mango production in Tainan district
C.-H. Chang'*

Abstract

Mango is introduced into Taiwan from southern Asia in 1600s. According to
the record, mango production became one of major revenue of tax in 1747, which
means mango was ecnomically important production to government in that time.
In the period of ‘Japanese occupation’, from 1895 to 1945, the government
introduced some varieties of mango from southern Asia and India to Taiwan. In
1954 and 1961, the government introduced some mango varieties again, including
‘Irwin’, ‘Haden’ and ‘Keitt’ etc., from U. S. A., and planted them in 11 local
district of Tainan. Since then, ‘Irwin’ became the major mango variety and Yujing
Township, one of 11 area, also became ‘the hometown of mango’ in Taiwan. But
from 1974 on, production area increased sharply to 10,000 ha and more
concentrated in Tainan district which count to 80% of the mango production area,
the mango yield was low because the fruit set was bad. In 1987, Dr. Lin and Dr.
Wu found the pollination insects was the cause for the mango
fruit-setting problem. Meanwhile, someone who hopes to solute the
mango fruit-setting problem began to breed or select the mango varieties,
and then many local varieties were turn up during this period. When the
mango production area grow up to 20,000 ha in 1992, the balance
between the production and marketing and the production costs were
two major problem of mango industry, which force the government make
strategic plan to solute those problems. One of most important strategic
is to set up global certification polices for mango industry to make up
global marketing streaming. Due to some organizations had passed the
¢ EUREGAP’ certification in 2005, the mango production in Tainan district
became the logo of fruit industry in Taiwan.

Key words: Mango (Mangifera indica), Fruit-set, Production, Fruit quality, Fruit
supply orchard, Global certification.

" District Agriculture Research and Extension Station, Tainan City, Taiwan, ROC.
* Corresponding author, e-mail: cschang@mail.tndais.gov.tw ; Fax: (06)5912691
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mangicola (Shi)) « TR iF & & (Chlumetia transversa (Walker))Eds 52
Efi(Bactrocera dorsalis (Hendel)F=ET-REEFELEYHEEER
ZAEAEE  EMABEE B3 AR ER « SEEREIFMEE
BratitE R BREERERHE - —[EEINBEEZAEEALK A
ERAENEREERSE  omBRESEENRT BARERENAIRFE
MRTRES -

B - 28 TR EAEHE  EERER

THRRERESRFARAEREYE - 28 Zhh -
TEREFRRESEFARATRILAEEZSRD TENRER - EE SED RILE -
TERFERESomBREENRSFYRER - 24 ZrEh -
TEREFRZRESEFARATRILAEEZSARD IFERER - EE SED RIUE -

BINES » EFEME © htshih@tari.gov.tw °
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TRAEAGHDATEIBELSERB w— @ TRERBERIIMETISENE
BRE  RETRANARBEFERRNES  VHEETENERE  HIEE
B4R EENEESRERKETHZR - A Y EBRHEEET
REXTRCEELNRSEEREN  F—(FEOIFASEETRIEZER
FTalEf WREEREEZITECRTREN GRERELFE 6 8 2/ &
80 E=xs;i 1 E 2 & 6 BEmAGEETSE (Shih et al, unpublished
data) =Ry (Oligonychus mangiferus (Rahman & Sapra, 1940))
TR\ EW (ldioscopus nitidulus (Walker, 1870)) « =R 42 (L
clypealis (Lethierry, 1889)) « —2h/\4x 288 (Amrasca biguttula (Ishida,
1913)) gd/\=&IFE (Scirtothrips dorsalis Hood, 1919) 2= HMEIZE /N
RECEEEHEHY)  TRAZ (Microceropsylla nigra (Crawford, 1919))
BTN (Procontarinia mangicola (Shi, 1980)) Bl & i EA 2 B A EEER
BEER  TRUEERE (Chlumetia transversa (Walker, 1863)) Blfg=4,
HMEEES HIEWNERE (Planococcus citri (Risso, 1813)) Eiss 5 RE I
(Bactrocera dorsalis (Hendel, 1912)) BlARESHEEEH -

AXERBLEEH (MBS TEHEERY) IBEEEER 2 ERE
REFUEATH  RHBAEEREEEHRCERETRER % BER
KAERMESER  BR2EENS L FRETENERERBEHEMIGH
BARE - ERA LR R - EREERCE « YEREFERE
Fh% REBEASECHIERRERE (WA ANRREFRKS BB
HENREFMAICREEED ZERRE) B - EEN  REIL—
EERBENBRNCREEEY &F REEMEES) EaBBERM /L
HEREXTERBERCERR BER2HRRREMNER -

2R H A G ETRINERETWNAE 260 &(Pena et 4/,1998) -
FZEBANBRELATREE  WEIIMBAOMERKEETEE B
BHSERANERAASZ BT BMUETEEPR (1) KA
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Hotmif H B (2) ERMEdE#EDR  HIEEER - A&EF - o
28 HERENREAR  BRIERERESER  HEEREER LK
S E  REWMAELEWER (Shih et a/, 2010) -

EEESD  REE—FEL 4 FREZECRIEERTREE ' I
FEEZETECRETRER HHE 6 B 2/ & 80 BF=8 18 2 & 6
EEmAGEEEE TR (Shih etal, unpublished data) - Efrx955 10 &4
EETREXCEETHETSR  BEENKEENREORKBIELX

MR IEFEEFEESETEMRBEF O FHREARAEER  LKHEE
ARRHEBEREGRAT LEAHESREEPE R =N a2 E KR

bR RFAER AR 2BARN S| A2 2EXEIAR -
— R - TRER

TREMNSENRELSTA R 1975 £ (Ho, 1988) /t=REHE

LEW 0 MSEEEFE LTk (BAPHIQ, 2003) ~ =% (Shih et al,
unpublished data) « &2 ~ €12 « gl4F ~ J8EEL £ x2(Lin et al, unpublished
data) X EmEMA o Linand Chen (2008) FAEE « 57 » MR T-RIEW
CIREEE  BEEBRLEBRBOREF 2~6 AL 10~12 A HEE
ERZFHESTLEETNR S @ ETEERMPEBIBERE TRERTE
BERER  DLEEEELAT  BESRISLENE  HAEMEKRKEER
BERHFRE 2R HASAE XA EAEEREARZTEEENER
HEERNAAERARERERE  BEXTEERERE -

— 838 - =S

BEEETRENES  LUNEEE ~ T8IE (Thrips hawaiiensis
(Morgan, 1913)) Kjgsa#&lE (Rhipiphorothrips cruentatus Hood, 1919)
TREE —BZRERNALGERALA  BIAER (Wenand Wu, 2010) - /)\
=EISEN 1943 FERI AZETRES (Miwa, 1943) - 5F 1988 Ff
ZHAAREFERENEETER » TEOCT TR « FEHAEEZ)RE
H iR R AEER e L A B AR I HA R IR A R BB R IR (A F 2 & T8 -
fizn Wen and Wu (2010) #5H 2008 FF 2R ERIE 5 AEMIAAREA

Cl]]

53

g

-
(e

B TR OD R RS HF OIS A AR HB T H



il

=

RO

bt

o

|
~

A8

Proceedings of the Symposium on Mango Industry Derelopment in Taiwan

54

B TWERR 6~7 A ERARKLBERMTERZRESn » BEEF/)
HRERECTEERPERERCTR - RAATN 2010~2012 F11rEr
mEHEZIMEERE  FN\EREEAFEHZECEIRE It 3 F2
FRERE  LH 2012 FFEKRE 4 B BREHD 2010~2011
Fiz 4~5 HIEMARIE - 6~9 HREZREFHEREZRED - ERHVETY
D B EIREREA/NEREEITRIEES  ARNERLERMFE
Fmm o BE 2010~2011 F)NERHIBEEAEEEERZCRER S A
2012 FRIANHNEHENHEREAR - N EREASH 67 ARFEEH
—(EEe R - ERERREAN/NERFEITRRME GRS - Atk 2012 F
NERIEATREFTHREBRERERENES  REMNCREIBZERIKE
fBF -

a5 AN B KSORERN  BARRERN - NEEH s aEl kR
B 5 - ERESZHRE  ERXEFEHMNEA BB AREE -
BEREEME | SRBIEETREBEATNIESREE  KRERNBHNAER
RERNUAREEE @ (FIERERANBEREREE REHIRXENVEE @ AIfE
RERBEAABER  AEHERECAMERE o BRIk » Mk EINR
EERAS - ERENELAEREIRE
= ¥WE - EEHERH

EAAEE2ETRNEELRRES X5t 3 & BETRBEE (L
nitidulus) ~ T=2R4x258 (L clypealis) B 2h/\4¢2588 (A, biguttula) (Shin
et a/,2009;Shih et a/,2010 b) - Hrp » TR EEL T RAREEE R /A R
MK E AR EMERE KA RE (phloem feeders) - —Rh/\VEEE A
NEEBDRINKE  BRERNARIEE (mesophyll feeders) » 2=EF
ZEE=ES (Shih et al, 2009) o

TRBEBHETRSAEBESEN2FRE » FTHEEZFHHEER
(BAPHIQ, 2003; Wen et al, 2002; Wen and Liou, 2006) » 24 BXHA Bl A & 4
12 AERFE 3 ACHEBEFATLEH  fERERERLKREZENIEEYA
¥ f5lz0 Wen and Liou (2006) 5 RERHET R EEREZENRA



Integrated Pest Management for Major Insect Pests of Mango Production in Taiwan

H¥ - LB i pa bin a BB SR BRI « WG ~ M 20E - 16
o TR~ TESS ~ RIMNEIRERED » BERESMMGE AN E @ EEXEFABE
RRFPHEZBAR  EREFMEARR EE - ERETRLUMNREFRES
B RaraF IR E R4 WA B TEER » B ERIK D NED WA ~ A
BBEAER » HEENMUMNASER  BE @ RIS LS
DPWNEE  ZH VR BERERNEHAKLBTY (EER) REXEIERZI
EREXERERENINERE - AL MEEEMNA R - A RBEAL (niche)
BESERMRAEM  BEEREEBFTENEB LR NEIE  MTRBE
A A /E M E L IR BEZSE  (Viraktamath, 1989; Fletcher and
Dangerfield, 2002) -

Shih et al (2010b) 5 — R/ VR B EN TRV A R - B EoiFaTE
TREERL - SEHFTHEEEHCE  BREEBHTRNERE - RImAT
RiHNEELCF RERE LEERN B - NEmAMBEEEETER
FEEUFRR  IRE_M/NGEEEARREEETER - BRItk - —F
INFEECRERMTRECRBEENCERGEREE T2 AR ABEEE
BT RZENNE - XEFHDIRAOZIN » MBS EREENES

= ANERE I ERAVEE R E2ht - BB E RSB E 45 (Shih et
al, 2009) ; EEREHRIAREIERE - EREERASHEEER - HtE L
EHEIEESXLDR - BRSEIESGER (Shih et al, 2010a) -

o~ 88 - TR

TRAZTEGCERE - WASKINERTHERNES - M tEES
RBIER  BUPEHRE - WOWEBEERTER 28 (Wen and Wy,
2010) : Lee and Wen (1980) #5H&44F 5~7 HEE 10 BEfRE 1 AA%
A RHR R E E SRR B IEE - BifERE CF RIREFZ N -
BEMEZENEKHZEEBERRKR - ANTRAGMNEBLRE  AETR
Rz IFERERIEH - KIILRERAXELSFHESBRE /RENER
A+ (BAPHIQ, 2003) -
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- ¥BE - HEBN RS

HEBNMREBREZRUERESR  BRE2FRENT R > KB ERAET
R B RE  RRHEETSTRSRERE - HRNEERFHIREMS -
@R AERREEER  BEREREHE  RELGE  BHESIBER
BEERLHZRW  ARLEHOANMENERBARNGERWERT » B
TERERE  IOWNEBRISRARREREHRE  BERKEEX -

N BEEE - TREZEREK

AERBEIHE ST CRIES » AR DB BRI 2 -
BEERRENERCBEERN  HEMN "CREERE, B2 - e
P REREER » RHYSBERFHPOMERERWEECH 2 B9 E
HH - BEARBENREDG - RERFNEREORS - HERERE Rtk
1t EEHRPR  E—TRECREE -

T 83 - TREWN

TREGUE AT R BRI - £ 2000 FAE=/ER BRI
MicsrEsa (BAPHIQ 2003) - A@Mm e MEEE T4 RERISE
F 9~10 A%EA (BAPHIQ 2003) - itfpkaaS IR ENMEMNERER » 5
I bR - e BRNERNEBTRE - A ERNEE  Aafha 0 B
haa bl - ERERFER © FAME - AT(d - FIZBrIZE LRI
REEFRRIAREER °

N~8388 - RAREHE

Wen and Wu (2010) 5Bl @C RAREW A RARERER 2
RE -HEEFESEHIMEHEER TEEENERERER 4 ARTEH LA
6 AEREIE AR REBWRFSIKILEBISCERE » 7 ABZH T
& EREENRREKREEEECRD  FEE 2~4 A) BERS @ LA
BERIKEN RICE SIEE  N&&PT o mmESE » &R 5~7 B) Kz - kRl »
RAOREWEANFMRERNRREFERE B ARNEMANAER @ ik
Aj£% Huang et al (2010) IR ERA o
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FTRERERE N FEELER

EREANENEY  TEERRETSBHALIHEERETAEN » X5

ESRIEERRATHEEM B MEBHAT - LA FTS) 10 BEREEEmEESHA
Bl - EFPEARTR AN  TRERBISEAHE/)  HEEECENTAR
ERIRBEESRAE - ENTRBEE - TRAEE - TRUNRIEE /)
=285 CRAEHTREY  ARFEE > WAAAEEHEA (R &7
B EREAILEESRMNENM - LUNSE&IE RS Lin ef al (2010) £=m
FHERBMEERMR (11cm X 15cm) EAIHERE/INEEERFRFETE
BANERE  SAEKE 20 FHESARW 1 X BFRTHN (BEIMTE
BRIRFEEHRER FRIBECBER - BfR/NEFRIEREERAE BBk
HNE - EERAERKEETEFEBRIZAREE  BESBRETRMSBAT
1932 40 €5k - BIEHEEHAEHR  ERHENN S BN EBES
BEERATE  BEA#REZENESRBRELAREER ) TREERHAITEE
H—R M B ETREELFHSE - DUEAE ISR &34 Hih AR
E BEAFREMEAREEE  HBHBREEHEKBEYIRB O R
fEE SRR (Chen ef a/, 2001) « (BRI FE T HHEEME @ LS E
B BT R A AR B A R BRI AEM » fIUNZEKFHEME (McPhail trap)
(Chen et al, 2001) HpiXFae BEZEBE  KNAEK 12 cm X
=E 25 cm) (Kao et al, 2010) % - fRilk  dAFRBREBEERNARES
BEES GSM HREmR M AARABRRREITN "R RE WA BRI TEE
& (CI%, 2010) WHHETEHFSIVEENRRATPNIHEE It
ERASAERFERRR AT 2B A ENGEREN - RALRFRIEBMA
AEEBEBEARR » BRREABRREIEN @ fFRBhAREELARIEHN
BERERMKIE -

SETCREEFELYEENAL  REPAEBTENER KRk
BEAFREMEMEDNRERNLCE S At EETRREBRAMEAHER
JERIEEEE ST AMERES  URTREERBEUEEE
H#oFEL BETREREEAVEBESEERIBIARE  AEFABCEELE
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MELEERE  EEBEHNRRERBNIGE  BUTFRR Y XLEE
BERMRE - Bl AEHEEV B EE  RETRBEESEERE

— BEEEARRLRAETREMAENTE |

BERKENGRAGEEARENE S  BXRMBEEMERSEHTA
& BHRESHEEXEEAYN BT U S#BETFSE  FEEER
EEMMEER HERREFTLXERREETERES  LBEURRHIK
TR ERERREHRERRREFEEZED -

— ANRERCTERMER - 8

(BRAALUETEREEZRTEYCEREDE T RABRED
B ERREERNREER TR

(OBEREEBNEVFRETFMAIICREEEDSERERENER
W o LR R L AR F AR 22 S E (R -

(SIS - FEEREANFER B D Rith e BRI - B
EVEEHEMN  FREERENRSKE @ fINE SR EE
EABRAFRNRRAOGRERS  HEySTEYERREVEN ISR
B BaghkiEEREEAR (Shiheral, 2011)  AERENR
IEERABE @ MEREDER  HHREELHEEERSER
RO BREFBANGRE - EERLERIRNERE - KILeHE
EMefE Gt - By - BREEEMER) BIF05E -

(LN TEREAN > RIBFERERNEMETE BIIERERIME
RiEM T EAREE M/ NEEENREEE)  BlRESEMERR -
AR EEREE

(MR HEERE - AIIREWE 2K - AEEB R BBIRE - [BIER
SBEHBE  EREENE - NEARE M RBEGRSEREE
BNREHE  ZHBREIEGREEFTLRE (NF—%5  [EiE
IR ERRG &R ) » DI AR R R B B T R S B HA B ROR K
BETHAREERE(F AT DEFREREETRE - RHIR#
o NMEBNBERENRBALEARACERE AR ERE
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RAEFENERENKEARA - IWERE 2012 FEMEHFZIME
HREEREE -

N LAERE - BRI EEES RISILFE - B[R R ER @A
HENEEEYIaRE KA RKEFEESEAEREANSHAKS
BRERERRA - HEEEMN/ N ERELEMEEMRIRE -

(DITEEREERCERE @ ERATRESEXIRKIAVRR -
tEE DB ERATE S HFHBER —EHE

UEFERERBERABEZBERE  REMNES » InBRERA
HiEtEE S - ERRIERTRECREEZGEEVEZENRE » #EIFARA
Pl - (BRIEFTEE 2 ERIGKEE EE R FRES  HrEER
Z BT - R ESBENEIER - BRI A -

RREE

BRERETERZREE VR RIEERFMAY i HEBZER B R ZET5)% -
SHMEAARNERE - LFELRERE 2009 FETH " HTRmaER
BRRESERE | DAERSW HIMERENTR - KK IREE R
EHRTLUE T « Bt B EMAREESRER K aIFm FHZERE
2% ERAETRIBEFERE B mA AR aEE N ERAZEEE
FRATFEAEERRA  EERAEHIFAIESIME - B8 - RENEERERE
ENEERR  BErE—DHRKBEEECRAVIMNETIS -

71 R STk
STHRES - 1685  EUE0A - B0 - LB - B - 2010 - HHREEH

o - RIBRE 447:6-14 <
BAPHIQ. 2003. Mango Protection. A series illustrated handbooks for plant

protection. Bureau of Animal and Plant Inspection and Quarantine (BAPHIQ),
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195pp.
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Integrated Pest Management for Major Insect Pests of
Mango Production in Taiwan

Hsien-Tzung Shih'?, Yi-Chung Chiu', Feng-Chyi Lin ', Chi-Yang Lee ',
Hsiou-Hwa Hao”, Ming-Ying Lin’, Kuo-Dung Chiou®*, Chin-Ling Wang '

Abstract

Integrated pest management was developed based on detailed studies on the
biology and ecology of the major pests and their natural enemies. In this article, an
analysis of the massive information available on the major pests of mango in
Taiwan was presented. The major pests include mango red spider mite
(Oligonychus mangiferus (Rahman & Sapra)), mango leathoppers (Idioscopus
nitidulus (Walker), I. clypealis (Lethierry), and Amrasca biguttula (Ishida)), chilli
thrip (Scirtothrips dorsalis Hood), mango psyllid (Microceropsylla nigra
(Crawford)), citrus mealybug (Planococcus citri (Risso)), mango gall midge
(Procontarinia mangicola (Shi)), mango shoot borer (Chlumetia transversa
(Walker)), and oriental fruit fly (Bactrocera dorsalis (Hendel)). The populations of
the major pests of mango can be effectively controlled by proper use of diverse
measures including detection and monitoring of insects, regular sanitation, pruning,
pesticide application, balanced fertilization, and non-pesticide techniques. A highly
efficient integrated pest management system will help farmers not only produce
safer and higher quality fruits with competitive prices, but also establish a

sustainable mango production.

Key words: Taiwan, Mango, Integrated pest management, Major pests
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Integrated management technology
on Mango diseases

Yea-Fang Wu', and An-Hsiou Cheng'*

Abstract

Major diseases of mango include anthracnose, powdery mildew, black spot,
stem end rot of mango fruit, algal leaf and sooty mould. Integrated disease
management starting from the orchard environment, growing single varieties,
cutting off and clearing the infected branches, leaves and fruits after harvest in
order to reduce the pathogen density. To apply chemicals every 10-14 days from
blossom to fruit bagging. Disease prediction may be done before 1-1.5 months to
harvest. Do not pick fruits when raining, take off the bag until arriving at the fruit
collect area, and avoid to wound the fruits. Good job to disease management

ensures yield and quality of mango.

Key words : Mango anthracnose, Mango powdery mildew, Mango black spot, Stem
end rot of mango fruit, Field sanitation, Fruit bagging

! Assistant Scientist, and Senior Scientist and Chief, Division of Crop Environment, TNDAIS,
Hsinhua, Tainan, Taiwan, ROC.
* Corresponding auther, e-mail : ascheng@mail.tndais.gov.tw ; FAX : (06)5912908
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Introduction of Quarantine Treatment Process for
Exporting Mangos

Ming-Dar Hsu'*

Abstract

Mangos have been an important item among exporting fresh fruits of Taiwan,
however, due to Oriental fruit fly (Bactrocera dorsalis) is known to occur in
Taiwan, except for exportation to countries that also have Oriental fruit fly
occurrence such as Southeast Asia or mainland China, which only inspection and
phytosanitary certificate are required, quarantine treatment should be conducted
before exporting to Oriental fruit fly-free countries such as Japan, Korea, Australia
and New Zealand. The treatment method currently used when exporting mangos to
these countries is vapor heat treatment by heating the fruits to core temperature
46.5°C with saturated water vapor and keep for 30 minutes before cooling to room
temperature. For mangos exporting to Japan and Korea, Japanese and Korean
inspectors have to be invited to conduct treatment and export inspection jointly
with local inspectors. Mangos to Australia and New Zealand could be treated and

inspected by local inspectors solely.

Key words: Oriental fruit fly, Quarantine treatment, Vapor heat treatment

! Chief, Agricultural Products Quarantine Section, Plant Quarantine Division, Bureau of Animal
and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan, Taipei,
Taiwan, ROC.

* Corresponding author, e-mail: dar40206@mail.baphiq.gov.tw ; Fax: (02)23570679.
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