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P SE LRI S o AWFSEAE 2018 2 2019 FafE e H 145 SR8~ = il H & 5
BRI REE S, (Polyphagozerra coffeae (Nietner)) ~ Z &&=k (Fuproctis taiwana
(Shiraki)) ~ 4l (Caloptilia sp.) ~ ZLETEH (Selepa celtis Moore) [z BEE 1 (Eumeta
spp.) % o MWEARZZIRACSRAVE ZERFH S 2~4 A K 5~10 H » 7EA 8 ~ BHE - &1 -
=78~ =i~ REE - MU ARG H T2 ENG - 2EEFHRAHRNEE
BFfETFy 3~4 H - FEAEE ~ 1566 - R S Etig A S salaertd %R - 4
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(Phyllanthaceae) ~ £ NERE (Phyllanthus) (Angiosperm Phylogeny Group, 2009) » EJH
EH By JELAH K ENFE (Pathak, 2003) 7~ 1664 S5 AZ&E (FEZE > 2017) - RAYFEE:
omfd DA R ~ BRI B Y S A 2 0 B T8RS - RE T EVER H o
HEAZRERBIE M - TARRBLOEEEMEm AN mARTEZE]E ¢ 1. R ks
BB T EEE (SRESE) | 2 (RMEINTE IR T EE SR ((BH
#) o (GE%F > 2020) > BRRZLIBEE T AEFHERmMARE (8]0 2017) - &R
HAEEE 2020 FREFEELA 120 AEHEME - A 10 AEMENRECEHTE L
SRR

HHTTETAHRBEEREENE  BEIN TR EEE - BESESC RS - &f
HE & 44 Z C (Pareek and Kitinoja, 2011) » SEHI# S E B HRENE (%
2018 5 B[% > 2016) - HREHBER /N HBIEEE » iy AiSEEER R -

ERAgH FaaE 2 5% PR E B R EIE - B E SR et h T (=
> 2010 ; #5558 > 2012 ; Bharpoda ef al., 2009; Prakash, 2012 ) » Z & %25 {]4 4
BHd - HAERBBREEEECE 7y - MRIE TEREMEYIAVAERAHERS &% - BEHAIE
WHEIH L R EEE M A H R & -

R BE R R SN H TR E AV RN - AT st H E RIS
WHFeaETHE > DI REE TS AR R EERM - WAE B R4
Faa R - DU H R ITE R BEED T a RS HY 27 -

PR 5 i

— ~ R H sk A EEC Rk
(—) FEEILFHEEL : 2018 R SRR A BEAD ~ IEAEAT  BHEAT - =840 - ARdsH -
KROAAPEIR RESH > LUK A RIRITILISETE 8 pnr H T E B SR &R (R
—) o WHRE GPS EIE (WGS 84 &% %) & H & B Rk H
FeEa /@ H AL LA H A &zt ~ RE - % ¥ W2 aeFEHP
s AR H R S HOR I R e H TRV R &2 > RIEEIE RS > 200 Nk
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ERFEHEHA B CTEAR 118 mm NZYE 720 ml WIEFREEEE - FRC1RL 104 HIE
FEEEREREED  DIREZBRECHRGRH TERBRE - (FRAH
TESES Ry E EaIiE -

T~ 2017 £F 12 HE( 2019 5 9 HrH 1Y E 220 H 2 ad il Hon & ithRh

Table 1. Notification and investigation locations of the major species of Lepidopteran pest
on aonla between December 2017 and September 2019

Location GPS (WGS84)

e 24.4723,120.8274; 24.4941, 120.8267; 24.5343, 120.8277; 24.5474,
Gongguan ( 2A8E )

120.8429

Touwu ( FEE ) 24.5430, 120.8751; 24.5723, 120.8488
Zaoqiao ( #51E ) 24.6086, 120.8777; 24.6434, 120.8508
Dahu ( AGH ) 24.4133, 120.8647

Sanwan ( =& ) 24.6613, 120.9855

Zhuolan ( 55 ) 24.3198, 120.8510; 24.3329, 120.8465
Houlong ( £%E ) 24.6439, 120.8003

Zhushan (17111) 23.8108, 120.7351

(Z) IARKZBEEEER : BRHE 2017 £ 2019 FEHEEHEERELE
GHeRH T E e E R R E B H F e 2 SR RE (GPS B
EWGS 84 2% %) (R—) ~ BAERHEKEZFHEL TSR - 1L
Leica M125 f it 8288 » DL Leica DFC450 ${i 2 G FHAL A 440
& > DL Leica Application Suite Version 4.6.0 $x g H 2 5 fE 2K -

= FHpE
HHERECEGH FISEH SR E > REGHTER > t55UAFE
% (Selepa celtis Moore) BN (Caloptilia sp.) 4 & ° DLER H T H 80 E B R E,
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1% (Polyphagozerra coffeae (Nietner)) &g B (B E = > 1984) - R &4 &%
IEERAYRCER - BN R 32.5 x H 325 x & 77 ArdHEEsEE (415% BD43074 -
BugDorm) - fi &R EAMEEDRNRERSN - (F R a2Ae & S U E AR N EE)
IRHR A LR = fcH

fh R

=BT EEEFHRH rvEd H M E FE P

L2017 7 12 HF[ 2019 F 9 AAEE S fe a3t 8 ANsany s & BlimaR & 1 - 3L
A 5 B SR H E s - YEREEE (Polyphagozerra coffeae (Nietner)) ~ /& &5
4 (Euproctis taiwana (Shiraki)) ~ 4k (Caloptilia sp.) ~ ZUE5EH (Selepa celtis Moore)
FORHEEL (Eumeta spp.) % - (4K FafE G EHIPRENR " ~ aaF 42 A
Fo = R AR BELIZRTURTIR » 2 BIBR AL N ET -
R ZEEH T RN H F i R H A F M
Table 2. The major lepidopteran pests and their damage part on Phyllanthus emblica L. in

Taiwan
. . Preferred Chinese Associated with aonla twig,
Family Species .
common name branch, leaf, or fruit
Cossidae Polyphagozerra A Twigs / Branches
coffeae (Nietner) . &
. Euproctis taiwana i N £ s LD
Erebidae _ B Leaves
(Shiraki)
Gracillariidae Caloptilia sp. iildie Leaves
Nolidae Selepa celtis Moore Ak Leaves / Fruits
Psychidae Eumeta spp.” AL Leaves

* Over two species.

16 BERBEEURS HRER F+—H



R= -~ =B 2017 £ 12 HF]2019 £ 9 HaFerH THsd H RS AEA

Table 3. Occurrence of the major species of lepidopteran pest on aonla in different month
between December 2017 and September 2019 in Taiwan

Month
Species
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.

P. coffeae - + + + - + + + + + - -
E. taiwana - - + + - - - - - - - -
Caloptilia sp. - - - - - + + + + + + ;
S. celtis - - + - + + - - + - - -
Eumeta spp. - - - - + + - - - - + -

13 ”

Symbol “+” means that the pest was discovered on aonla; means that the pest was not

discovered on aonla.

KU Z5% 2017 48 12 FHF1 2019 4 9 F 52545 H T H £ BAE 4 e

Table 4. Occurrence of the major species of lepidopteran pest on aonla in different location
between December 2017 and September 2019 in Taiwan

Location P. coffeae E. taiwana  Caloptilia sp. S. celtis Eumeta sp.
Gongguan ( 23EH ) + + - + +
Touwu ( BHZE ) + - - - -
Zaogiao ( 715 ) + + + + +
Dahu ( &) - + - - +
Sanwan ( =& ) + - - - .
Zhuolan ( 57 ) + + - - -
Houlong ( {£5E ) + - + - -
Zhushan ( 77LL1) + - - - -

Symbol “+” means that the pest was discovered in investigation location on aonla; ““-” means

that the pest was not discovered in investigation location on aonla.
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— ~ IMYERZE (Polyphagozerra coffeae (Nietner))

s
T -
v

[ — ~ e AREE (Polyphagozerra coffeae) * a. MRk &2 Y8 HFFBREDN > b. fEad
8 HFII4hE 0 o FURR IR » d. BERES - e TfERkES » f fEan e rEes

Fig. 1. Polyphagozerra coffeae: a. Eggs of female adult on aonla shoot. b. Larva in the
shoot. c. Pupa in the shoot. d. Female adult. e. Male adult. f. Male genitalia
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HEEREE 2 H EAIE 4 Hdd) - Dl 6 Ho a2 10 H ) > SR 40
B ERMR (R= ) - RAWIIESHERE AT > AR & R
RACHAR M AR BT E I - REHSEEEF A (RIU) - WEEHE 4 fEi%
P H Y E &R ATE R o MERGER VRIS 2 A0y DU NEYRUR B AR EEER S DN - B
15~20 FrBN - ON Ry Bifdl s (B —a) > B b4 ERETERI R I ~ @A R =R
WP R AL B AR A > BRI AR BIRES ~ REE SHE - 4haide ChEic iy
REORFIESE O > 25 RIBE G AR DR R A friteh » 2FREN
Ko E i HET - EEEER B lEAE MIRBE SR REZN ROE T G FAIR
AT ST > NESE SR B EE AR S > BELIFE IR - AWT7EE & —FL 30~50 47
Keftk > (R —E4ha i R ikeh > SikerH TREIBRIGHE 3 EYaFARERTE
1 > GERF RO ERIR - GBI E EANRI © R 3~6 FRREIRE LRl 2
B G > ERAEMRIL T - ERYEN L FEREFLENE (B—c) - MR
el Rdih - (ERERFEERES R H PG RBEE (B—d) - Epkaailn s
fiiEiR - (R 2 IR A B H G R AL (Bl —e) - BEpER RS AE — f -

T~ ZEEFEW (Euproctis taiwana (Shiraki))

AR AR aER LEY 3~4 334 (R=) - BRI IRV Ry i A A B
* GEREAE ~ AUAD R E RIS (RIU) o PERe IRV ER H T B3R R I 7 A
 maEiga EEERER (B2 - BREZESMINHE - HAUARREREZR
TEECRE -

I ot &
\

|n§

&~ fEERH TR RV EE E

Fig. 2. Larva of Euproctis taiwana on aonla shoot
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= ~ il (Caloptilia sp.)

TR 6~11 HETEE Z G AENEEER - BEiZleE (=) K
IR LR s EIER R E (B =a b) » #IBHE T R4 - iF - 50 EEEHY
IR ([E=c,d) - AHFEKE S - # e e EsEEmAERl (Gracillariidae) (&
=e) AFHFRRAEER ~ EEH AR HESEIT A I » eI A RS E (F=RIM) -
Z N E B E L ARG R ERE - AR R Feth KWHE - BERER R
RENEE - ILEERIVERNEE > BEEREEERMEER - R EE
HEEAR - AUt HEERE AL 0 TREEFERWEN-FEME - ER R
Hy e Al D FL3% s -

Imm @

& = ~ 4Hk (Caloptilia sp.)  a. JRERFH TR ZEFR > b FEREENER - c.
ghige 0 d. FERER TPAERE(LE » e pliER

Fig. 3. Caloptilia sp. : a, b. Damaged aonla leaves. c. Larva. d. Cocoons in aonla leaves. e.
Adult

Y ~ YL (Selepa celtis Moore)
SHEEUR3 5 6 ARk 9 AdasNEENIRGRESRESA (R=) » AR4AH

1]
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Bl Ry B SRR N BN RS AEAY - HE BRI R IR IR EE (RIU) - Z4hiks) &
I RIER R NIRENR - KiRshBARER e R R o B MR - iEREER R
K (EVUa,b) - EAMEEESRY - st a R T WIERCR BRI AR
{e&S > LEEREINE ~ [RERgn(HEIE - ERE IR E e R R EAE R (BRI PHE R
pkEs (B c,d) -

A A

BV ~ LB, (Selepa celtis Moore) © a. 4Bl E &R H T-BEH RIEGEER > b. 4085 -
c. [EERH TR D A5RE L - d. B—BEPHERER

Fig. 4. Selepa celtis Moore: a. Damaged aonla leaves. b. Larva under aonla leaves. c.
Cocoons around aonla shoot. d. Adults from the same group

EEREHETIEBHPEEATR 12



Ti. ~ HEEW (Eumeta spp.)

AR BN 5~6 H & 11 A4 EBAIARE RSN (R=) - AHAERhE
Ry SRR AN HEAD ~ IEREAT RORGEE (RIY) > HEsthlE Al REEEE - NEET
BB RN (32 02010) > HANRE SR SETHES 2 L. R (5
1) o MEpkEdE - DURTTER - MR ENELIA Tiais 2 HEerH T HEERE
KfbraaRAVHE > mie®EHE RREN - AESRTNenEER - BHEHE
RIBAE - NERH TH LR 5 - M ira R nmabs -

9

[ 7L~ fEERH T R AR R ER SR
Fig. 5. Hanging Eumeta sp. nest on the aonla shoot

GEREOPHEREESRH TAVEESER > 12 A1 ARFEEESEE (&
=) o ATGRENEBEI H R e SR A SRS A e E (R > i
e AR E SRR R E - SREFAVEML ¢ 1. EERURF AR
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i (P coffeae) - BAERMTREE 1 R L HIERER H TRMFET © 2. s RENYER R
BT (S. celris) : 3. EERER HIEMIBEREHHR . wiwana) ~ 4 (Caloptilia
sp.) ~ FURERIL (S. celtis) KB (Eumeta spp.) () -

SR

RFeaE RERIEZ2E B E R H 0 i EAVE B F &8 SR EZE (P
coffeae) » HfaR FEIE SR EIEEE - )9H HMZEL A IERREE (Zeuzera sp.)
fa o REFRIHTZ N AR R SR ¢ AR BIMYEREIREE - &0 A RER
R - B BRI - B H Fa SRR R R E L E MR - (S
{HREEAS AL RIA AR E - b3 FirE RREAFEVE - H—Hiikahig - K irbx
THIERSN - WA E BEEYARGER BT 201 - SH—EgaEI R ENEEA
BT (S. celtis) » fRAZMEERT (2002) EREURILFSRT THEREY - BAEAHE
o LSRN A REELEREAT sV ER H 7 - Hft =fEsmFEEBEINEER - K&
BVEER F > HEE=EH (B taiwana) MIARE Ry " FELL ERTEHEHL (Eumeta spp.) »
HEARED M - ik (Caloptilia sp.) HEARFEFEREPEZENER - HizH
HFHH M H PRV SR ERGAE B » ZREENEER R - RE R s
HEESGBRIIRDER BEENENHT  NEAENZEREEEM - i
BHIRAESE > HDIREEE & BV REE A e ERE5EE - BRI A EH
—EEEME - (HEZEEHES - BAKIPRMEREEE 28 (Caloptilia) » HElZZE|
G H TR MENL AR BEEDER DESREMR/ VW EE - (HAFHEHE—
ety o 8 PRI EHERTE 12 AR 1 AR RS E EHaE (R=) - HEHBER
HrEAELARENE RS ERIREEAR -

EENERH T80 B F a8 - NS (2012) 1955 F A PO TE 43
HiENEE @ ZHESNEEYEAS s (BEFIES - 2021) - HAmyER
2 (e EE) NEEREESAEOMEE S AGHE (2012) FTEskry AL
(Cryptothelea variegata Snellen) » [RZ &1 FEHY M € HA Fa& (£ 2010) >
AT E 2 S EAISTET - 5% (2012) Aracskiv st EaEE (SiH=HE)
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(Arna bipunctapex (Hampson)) s EHEERELH, (Marcopoloia discipuncta (Wileman))
TEAMRFC AR A e FeRH T -

K1~ EXBREELIN GFEHH T H E el

Table 5. The major lepidopteran pest species on aonla except Taiwan in the world

Survey in o
) ) ) . Catalogue of life in
Location Species Cited references ~ 2017~2019 in . x
. Taiwan
this study
Arna bi 7 Hamp-
rn)a( Z)unc afe);f amtp Yang et al., 2012 Not di d D red
son) (=Euproctis bipuncta- ot discovere ocumente
P P (155 5 2012)
pex)
Cryptothelea variegata Yang et al., 2012
. Not No d ted
Snellen (1B 5 2012) ot sure o documente
Yunnan ( ZEF )
Marcopoloia discipuncta
. . Yang et al., 2012 .
(Wileman) (= Lepidarbela o Not discovered Documented
. (1555 > 2012)
baibarana)
Polyphagozerra coffeae Yang et al., 2012 )
. o s Discovered Documented
(Nietner)(= Zeuzera coffeae) (5% > 2012)
- Th totibi H tal., 2012 i
Fujian ( 1872 ) aumaton z.a cnearpa u?:g: “ Not discovered  No documented
(Meyrick) (==3F 0 2010)
Betousa stylophora Swinhoe Neelesh et al., 2017 Not discovered ~ No documented
Ectropina acidula (Meyrick) Bharpoda et al., )
Not d d Nod ted
(= Gracillaria acidula) 2009 ot discovere © documente
Bharpoda et al., )
India ( 1) Selepa celtis Moore arpzoo(;:lge a Discovered Documented
Bharpoda et al., .
Indarbela tetraonis (Moore) arpzoooage “ Not discovered ~ No documented

Deudorix Isocrates
(Fabricius)

Prakash, 2012

Not discovered

No documented

* http://taibnet.sinica.edu.tw
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15 55 55 (2010) 25 3 P 40 3% & 38 4= 6k o 2 S /NG Bk (Thaumatotibia encarpa
(Meyrick)) HUHT4CEREE » #ZanERT » TERZEE 50~80% @ Pri@EEZEHI
&R~ BN~ WU~ R M EPEER R E A B E  MANFTsE IR AR R
B AP TE -

E[FE By il H S E A ZUBTR (S, celtis) [ By AWFE4c $:AYFE » fEEIE G
E i E YT 2 — Fy Betousa stylophora Swinhoe » H AR R EE » A0 75 BURL Bk
% > ZEMRIEREE 78.4% (Neelesh et al., 2017) » (HEEW M EL % AFFEH
[ B A B FH & I e (DA% e s ROR A R a R i iR - B9 PR EIE LR
FEGER - AR E R EHMEEER - Eahf R Indarbela tetraonis (Moore)
BLTEERAEENE Y 7 AH9E E L3R EE 7% (Bharpoda ef al., 2009) > {H R AIMNYEAZE
% (P coffeae) 1528 & /G Rl R H 45 AL FRIET A ECEERRFEIE - fR 45 CABI (Centre
for Agriculture and Bioscience International) 42§ Uil Wk K & 8% (€ 5 &0 43 11 7Y E1 /&
(CAB International, 1973) » {H H if il f S GRECE LR & A F E LAV ER H 1 - 4t
(Gracillariidae) 1Y Ectropina acidula (Meyrick) FIAWHZEFTaE N4, Caloptilia sp.
HEEFR BER BHgESE R #5il (Bharpoda et al., 2009) » ZREZERY Caloptilia
sp. G EENL S AEHWMEE (B 3) - E. acidula ¥ B 1G E R G AN 2451 ch Sy
hH > HEERE%TE (Bharpoda ef al., 2009; Prakash, 2012) - [KHER} (Lycaenidae)
#Y Deudorix isocrates (Fabricius) » RIJ&iE A grH TS E ANEL (Prakash, 2012) » Z&H|
MEILERACEE - ARSI -

AT ReRH A i H e 283 L4080k - BN H 3R
FENEE » (LB s R A AR - IR EEREES
HINE M 2R - B % fers B B Rl & s [ - J5 i i e i & i ARy asi oo -
BRI EERITA

it f

AWFURTTEE R R B G 107 BF}-8.5.3- FF -N1(4) k2 108 27 -8.5.3- B -N1(5)
ERE R R R R R RIS EIT 7 S EREE e H TR NS -
o R R R I B 5852/ N - BOUESAEIEE TR © Bl R AR a &

]
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SRR LBy T #E - B UK B SLRIEER i B P R E
RE PG

5 [FHCRk

FEHEDD - 2010 - ZEE S (BHAE - EHAERL > TR > Eumeta 8 ) 2 2485754
Tret R fifk s P fE 888 B SR AR E 2 B 22 o BRI LU KB YIRLER 2 S At
RS - Sl o

MREERR © 2002 - ZEM T B K MERBIE S A o BRI 100 57 o 2 2EERAT -
2o

EEHIE - 1984 » EEMYERELM (Zeuzera coffeae Nietner) 2 RIRE Fr HATEH S - HYILREE
26 : 145-153 -

RIERC  SHERAE - BFE - 2010 - PEEREHERR — R H R/ NG - el 47 -
988-990 ©

T~ BRES - et - BHHEE - BIEEs - BESohk ~ R - A28 - DR 2 2012 0 E
AR H TR EE VR - THYIPRE 38 © 140-143 -

it

BRI ~ MO ~ Bt - 2R - YE - FI5EE - 2016 - EMEYIHE 2/ r4E81)
B o PEEAEIETEE E T 20 1 109-120 ¢

BIEWE - 2017 - B H T REEIERERAE 1A fn SR R EE RV EE M - o SR AR

78 1 12-14 -
TR ~ FPOMESE ~ TERFEE - 2017 - BR H THRBERR Y R HIRELIRY - mTR R E H G
78 1 15-18 ¢

REERAS - SSE - ZEHUS - BN - 2018 - S50R BT IETIEI S H TAAER ) 2RIV
. IR BRI T 1 1532 -

TERRR 20N - BIERE (2R THGS 22020 63 H S [EFE 197 ] K [ 295
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ZERK - EIRERESEI RIS AEER 9 ¢ 30-45 -

SHELS ~ APREERE - 2021 - ZEYITE X §% 441 EE R version 2021 © http://taibnet.sinica.

edu.tw °
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Preliminary study on the major lepidopteran pests
of Phyllanthus emblica in Taiwan

Tung-Hsen Liu™', Li-Cheng Shih’
! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

* Endemic Species Research Institute, Council of Agriculture, Executive Yuan

ABSTRACT

Aonla (Phyllanthus emblica L.) is a crop with emerging medicinal uses, but
information regarding its pests has not been reported in Taiwan. In this study, the results
show that the main of aonla pests include Polyphagozerra coffeae (Nietner), Euproctis
taiwana (Shiraki), Caloptilia sp., Selepa celtis Moore, and Eumeta spp during 2018 to
2019. P. coffeae was recorded in Feb-Apr and May-Oct and its larvae damaged aonla
branches in Gongguan, Touwu, Zaoqiao, Sanwan, Zhuolan, Houlong and Zhushan. E.
taiwana was recorded in Mar-Apr, and its larvae resulted in aonla leave damage founded
in Gongguan, Zaoqiao, Dahu and Zhuolan. Caloptilia sp. was recorded in Jun to Nov, and
its larvae damaged aonla leaves in Gongguan, Zaoqgiao,and Houlong. S. celtis threat times
were recorded in Mar, May, Jun and Sep, and its larvae eat aonla leaves and fruits founded
in Gongguan and Zaoqiao. Eumeta spp. were recorded in May, Jun and Nov, and its larvae
eat aonla leaves founded in Gongguan, Zaoqiao and Dahu. There is no damage caused by
pests in January and December; this may be because aonla leaves fall in winter. Compared
with this study, we identified some lepidopteran pest species to be different in China and
India according to their literature. There is have to notice other countries’ pest before
introducing aonla cultivar to Taiwan.

Keywords: Phyllanthaceae, Phyllanthus emblica L., Polyphagozerra coffeae (Nietner)

*Corresponding author email: Liuth@mdais.gov.tw
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