
, 

-

cu;r:.J o:: cocu•:E~TACtoN 
o ,., "") z ' ;,J •• ¡_, 

Studies on the cassava fruit fly 
9 8 2 6 Anastrepha spp. 

Anthony •e11•1tti 
Jor1e E. Plila• 

Twospccicl olfruit Ria bave beoD ideatifoed u attackiDI cuuva iD Colombia: AnoornplrDpidce/1 in 
the Valle dd Cauca (altitude 1000 m) aod M. ,llrollia tbecollec-JII'OWÍDI rqiono( 1200 m). Wben 
thil ¡.- attacks tbe fruit of CIIIUVO, it doa aot COUIC ecoaomic loues; but Wben it attacks tbe Stem, 

it bora tunnell where a bacterial pathopD ErwinltJ tarotovoravar. arrotovol'llcan be found causin¡ 
sevcre slelll roe. WbeD environmental c:onditionaare favorable. tbe c:auava planu can recover rapidly 
from Ibis c1amaae oven wbea JJJOWin¡ terminal• bave rotted or died. Sevemt fruit Ry damqe is 
observcd in plaatiq mawial; tbe - or iDfated cul\inp multl iD ...... in aermiaation u wdlu 
yield. Eaviroameatal CDDditinas favorable lo fruit Ry development aod Upecll or ill biOIOJJY ... 
discuued. Oplw sp. isa paruite oflan'ae ia tbe cauava fruit butbuaot beoDobservcd iptbestems. 
Tbe UIC of IJitemic m.ticida il discuued, aod raulll are pvea of fldd experimeall daiped 10 

determine wbicb baill or attracWIII would trap fruit flia or iDcrule theeffectiveaess of insecticida. 

Tbe fruit Ry bas becn reponed as a pcs1 af 
cassava anly in tbe Americas. Wben it attac:b the 
fruit, it caiiiCI na econamic loases (3-4). In recen! 
years we bave also observed fruit Ries causin¡ 

Type of diJIUIIC c:auscd 

..l. 4ama¡e lo casaava stems in aeveral countries of 
• Central and Saulb America. Two species af fruit 

Dies bave been identifted as attackin& cassava in 

When oviposition occun iD lbe fruit, lbe larvae 
bore throqhoutlbe fruit, dHtroyin¡lbe tlevelop­
iq seed. Tbe infested fruit obrivels and becames 
soft, IUI'1ÚJII yeUow green iD color ( 1). 

,. 'Colombia: Anastrtpha plckeli (Tephritidae), 
collecled atibe CIAT farm in the Valle del Cauca 
(altitude 1000 m), and M. manihoti, round in the 
coffee-arowin& rqions ( 1200 m) where in recent 
years il has become a serious post or cassava. 

• Entomolosist and research assistant, respectively, 
ca..a, .. Pro¡rarn, CIAT, Cali, Colombil 

Larval t.annelin& iD the otem results in brown 
pleries in the pith arca. A bacterial palhoaen 
(Erwinia carotovora var. cararovora), afien found 
in usociation with fruit Ry larvae, can causesevere 
rolliq ofstem tissue (2). Tbe presence ofthe larvae 
within the stem can often be nated by lbe wbite 
liquid exudate that Rows fram lbe larvaltunnel and 
exit boles. In severe attacks, IP'OWÍDI paints may 
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'collapoc and die, retatdiD¡ plallt llfOWib aod 
eDCOllfBIÍDIJII'owtb of lateral buds. Buds locatcd 
aloq infcctcd stem portions are fant invadcd and 
nccroscd. Younacr plallta (2-5 montbs) suffcr more 
from dama¡e tbaa older oDeL 

Ficld obsci'YIItions bavc shDWII tbat dama¡e iD 
cassava plalltations can be utensivc. On onc fJCid 
84 pcrccnt or tbc plallta were oboervcd with fruit 
O y 1 bacteria dama¡c while in anothcr Oeld about 75 
pcrccnt or the planta bad collapoed, 20 to JO cm 
below tbc JII'Dwiq pointa. 

Tbc cffect oftbis dama¡e on cassava production 
iJ not kiiOWII. Jo oncatudy IOOplantadama¡cd by 
fruit Oics wcrc harvcstcd, root yicld rccotdcd and 
comparcd ID tbc yield or IDO undama¡cd planta. 
Tbere was a S pcrccnt rcduction in root yicld oftbc 
dama¡cd planta. Affectcd planta were stuntcd aod 
may bave bccn sbadcd by tbcir hcalthy nci¡bbon; 
hcnce yield losscs may bavc bccn ovcratimatcd. Jt 
is also ouspcctcd tbat Ibis oecondary rottiq may 
couoe a rcduelioo in prmiaation wbcn iafcstcd 
stems are uscd as plantiq material and tbat yiclds 
from dama¡ed plantiq material may be rcduccd. 

Thia papcr wiU dilcusstbc bioloiY and ccoiOIY 
ortbc fruit Oy,tbc cconomic dama¡e it causes, and 
pouible control mcthods. 

Biolo¡y and ecolo¡y 

Tbc yellow-to tan..:qlorcd fcmalc inserta tbc cg 
in the succulent part oft be stcm, about 10 to 20 cm 
from tbc tip, so thatabout onc third ofthc eg with 
a slendcr white rod protrudcs. Aflcr batchina, tbc 
white ID yellow larvae bore up· or downwatds in 
tbc stcm pith region. Sincc numcrous •81!1 may be 
dcpositcd in onc Stcm, acvcrallal'\lllc may be round 
pcr stem. Tbis providcs an entrence for thc 
baCicrial patbopn that causes stem rottiq. 

Thc fruit Oy/bac:tcrium association ia not fuUy 
undentood. lt appcan tbat thc baCICrium ia 
preoeot on the otem, whcrei t can nvc cpiphytically. 
Rain is probably thc principal mcans of disoemina· 
tion. lnYCIIiptiono bavc oot dcfmitely concludcd 
that thc fruit Oy is a YCCior or thc patbopn; 
however, oboervations indicate tbat tbe 
fruitfiy/patbogcn associatioo exista naturally and 
that thc insect caodiaoemioate thc caUial orpiiÍIIII. 
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T he boriq action or tbc larvae undcr hiah 
humidity conditions providcs the wound nccdcd 
for bactcrial cntranec iniD the stcm. Under 
favorable cnvironmental conditions or adcquate 
rainfall and hiah humidity, rotti111 dcvclopo. The 
rotten stem ia not a favorable environmcnt for the 
larvac; inspcctioo or . rotiÍIII 1tems showcd 40 
pcrccot larval mortan,y. Tbis also indicatcs tbat 
thc fruit Oy may rcsult from infcstations of tbe 
cauava fruit or alternate bosta ratbcr tbaa from 
stem infcstations. Tbc fruit of oevcral othcr plants 
commonly fouod in arcas of hi¡b fruit Oy , ..L. 
populations bavc bccn cxamincd, but no ad· • 
ditional hostato thcoe specics havc bccn idcntiflcd 
yct. 

Mature larvac lcavc thc stcm or fruit and pupatc 
on thc around. Thc larval exit bolc ia clcarly visible 
in the stem. Adulta emerge in about 17 days. In 
some arcas hiah fruit Oy populations occur ycar­
round, but extensivc dama¡e is usually associatcd 
with thc raioy oeasoo. Dama¡cd stcms bavc bccn 
oboervcd in cassava1IJ'Owiq arcas rao¡iq from 
coastal arcas wbcrc tbcre is minimal and sporadic 
rainfall ID mountaiDOus arcas where rainfall is wcU 
diapencd throupout tbe ycar; bowever, oboer· 
vations indicate that hiah fruit Oy populalions 
corrcspond to arcas or bi¡b bumidity and dispcrscd 
rainfall. 

Fruit Oy larvac in cauava fruit are attackcd by 
thc parasite ~iw sp. (Hymcooptera: Braconidac). 
A study on tbc CIAT rano sbowcd a 4.9 pcrccnt 
lcvcl or parasitism; whercas in thC corree regions of 
Colombia, whcre fruit O y populations and damagc 
are hi¡b, tbcrc was 16 pcrccnt parasitism. Tbere 
bavc beco no oboervations or larval paruitism iD 
cassava stems. 

• • 

Economic dama¡e 4b 
1t appcan tbat cassava planta can rccovcr • ., 

rapidly from fruit Oydamagc, givcn adcquate, weU· 
distributcd rainfall. Planta that bad beco oevcrcly 
rottcd (dead or rottcd arowina tcrmioals) when 
thrcc months old wcre comparcd to hcalthy plants 
ovcr a six-montb pcriod. Plant bciaht 
mcasurcmenta sbowcd that withio five months, thc 
dama¡cd planta rccovcrcd, attainilll thc samc 
heiaht u DOndama¡cd planta (Fia- 1). 
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Experimenta conducted lo measure root yield 
lou duo to plant c1otnqc noulted in no oipilicant 
yield diffennc:es between tnoted and nontreated 
plots. Howner, bccause al tbe düf"tcUity" in 
controUilll the very mobile adult, then wm: no 
peot differeoc:a in plant diiiiUip betweeo tbe 
tnoted and nontnated plots. 

Da111a1• lo plantilla 111oterlol 

Extensive investiption is beina earried out lo 
detemine sennination and yield l011e1 reoullilll 
from tbe use oC Anasi~Ypha-damapl Plantina 
1110terial. Experimenta wen conductecl on tbne 
farms, asweU as at CJAT. 

Cuni1111wen separated into five diiiiUip pade:s: 
O= no clamqe, 1 = a brown discoloration in tbe 
pith anas, 2 = diseoloration and oome rotlilll of 
pith at botb eods of euttinp, 3 = seven rotlilll of 
pith, 4 a oeven rotlilll of pith and tunnelinl 
throUJhout pitb arca. 

Reoulta in Carmen' ftelds showed a deenase in 
eullilll acrmination fiiiiiÜII(rom 5'lf> for srade 1 lO 
16% for pode 4. Damapd euttinp ohowed an 
average of 996 nduetion in pmination eompand 
lo nondamapd euttinls (Table 1). 

Tbe effeet of damapd euttinp on root yield was 
also measund. Damapd eutlinp nsulted in a 
17.496 yield nduetion wheo eompand lo un• 
damapd eutlinp. Yield loua rallled from 4.296 
for &rade 1 lo 33.196 for arade 3. lt is interestilll lO 
note tbat in every trial, damap arade 4 yielded 
hiaJter Iban arade 3. Oiven tbe yields obtained in 
tbese experiments, a 17.496 yield deenase nsulta in 
a loss of nearly 7 tona of eaaava per ltec:tan • 

Control 

Cbemlcal eontrol 

Control metbods llli111 inseetieide applieotions 
for tbe larval and adult stap of tbe fruit Oy wen 
studied. For larval control, eorbofuran was applied 
at tbne diffennt rates in tbe soil around eaeb plant; 
and fentbion in oolution was applied lo the foliap 
at tbne diffennt rates. Larval mortality for eaeb 
systemie inseetieide wu neorded at 3, 8 and 16 
days after applieation. 

Resulta showed tbat fentbion pve 100 pen:ent 
larval control at aU tbne rateo, 8 days after 

l"able l. The etroct al d-qe COUIId bJ 1be hH 11J ArtiUI,.p/wl _,.llrotl aod die -al polb- ü•·lnlu 
cwroro"""' aa prmlnotlaa al-•• callblp aod plaot Jlold, 

'11> Yield (lq¡/ba) Farm no. '11> Yield , .. 
"' llamqe aermi- yicld CIAT yield 

arad• nalion 2 3 ;¡ reduction (lq¡¡ ha) reduclion 

o 90.3 38,944 41,000 <10,722 <10,222 23.964 
1 15.7 32,922 38.013 44,521 38.511 4.2 21,11611 5.0 
2 83.7 26,333 39,194 38,333 34,638 13.9 22.1UK 12.Y 
3 82.7 19,966 26,521 34,194 26,896 33.1 26.237 2b.l 
4 74.0 29,218 31,639 37,694 32.873 11.3 
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Table 2. Tilo ell'ecl oharlloftlna ond r.alldon oa lile CGIIIml Gf - .. - IIJ llrYat (A-Itrp/IBIJI.) la 11ems Gf 
aaaq (wor. M M,. U~ 

'11> lnoruility of ........ 

Treauncnt Rate Applica&ion lda)'l 8 days 16 days 

Carbofuran 10 aJplanl Soil 
Carbofuran 20 a/plant Soil 

Carbofurau 30 a/plaat Soil 

Fenthion 1.5 cc/lber H,O Foliap 

Fenthion 2.0 cc/liter H20 Foliap 

Fcnthioft 2.5 cc/llter H,o Foliap 

Control 

applicalion, ancl was llil190 10 100 pcn:c111 effcctivc 
after 16 days (Table 2). Conuol by carbofuraa 
rcached only 69 pcn:enl al 16 daya. On che ather 
hand, larval mortalily in the · untnatccl planta 
reached 40 pcn:au, aupportilll the obtcrvation 
charrhe ratri11111em is nat a favorable medium for 
li.rval d~lopmenl. lt should be notcd lbal 
alrhouab larvae wue comroUed in lhe stem, the 
insec:ricidal sprays did nat prevcnl infestation or 
rollilll or slem IÍIIue. 

Attraetanta 

Adull fruil Oies are hi¡bly mobile and diff"ICII.IIIo 
control. Homr, lrappÍJI8 or adull frul1 mes wirh 

9.7 45.0 69.0 

23.0 64.0 50.0 

24.0 53.0 20.0 

76.0 100.0 95.0 

97.0 100.0 91.0 

77.0 100.0 100.0 

22.0 24.0 40.0 

lhe appropriate bail or attractanlcould rcsull in an 
effcctivc means of control. Tbis mctbod could aloa 
be used lo mwuie adull fruil Oy populaiÍODI ID 

ordcr 10 determine when conuolmeuurcs abnuld 
be employecl. Ficld upcrimcnta wcre dcsiped 10 
determine whicb baila or attractaDII would trap 
fruir Oics or incrcue the cffcctivcncu of ÍlllcciÍCÍde 
applicalion. Tbe ÍlllcciÍCÍde EPN was used becaUIC 
ofits quic:k knockdowoeffcct, wbicb was ncccuary 
10 pt an accurate mortality counL Tbrcc bail 
combinations wcre atudied: yatst, aiolaaes and 
yatsl plus molauct. Ycul alonc was lbc mos1 
effcctivc bait, causi111 more Iban double tbc adull 
mortalily of the insccticide used alone (Table J). 
Tbc addirion of moiBIICI" bad no cffcct on 

Trible'l.,Enluatlon of Jnsl and molassela ba11s adsed wltll tbe lasedlí::de EPN for COIIIrol of ~•• fndl fl)' 
(Aruultrp/ul sp.) odulll In Oeld blals. 

Adule mortallty/ 
replic:ation Av adult 

Trea1men1 (rale) 2 3 4 monality 

EPN (12ce(l21iten H,O) 25 42 43 ~ 28.la' 
EPN (12cc/121iten H,O) 7¡ 103 41 17 580b 

+ ,.... (0.5 k¡) 

EPN (12 cc/12 Jicers 11,()) 49 49 lB 14 32.5a 

... molasses (O.S liten) 

EPN (12 cc/121iten 11,0) 34 79 24 3 35.0a 
+ ,..., (0.5 kl) 

• molasses (0.5 liten) 

*AWDF~ roaow.s bJ olifl'aart ktlm ... tipifaadJ diffcrcnlat o.as. 
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Table 4. c_.,-arD•eoanctulllacophft_._Jartbeodaii_.._DJ(Aruutrrpha-nihoti)Uiinl 
McPboU lnpl. 

Av Ro. of 
Ancurnphu 

Attnu:tanl RaiC captured/wk 

B,.,..,.ycast 40 1 bmven ycast, 23.1 

'··-· lB bolliJI 400a:HO 
Hydrolyzcd prollitt " a:/1000 e H,O 17.1 

Hydrolyzcd maize 20 a:/1000 ce H ,o 60.7 
Hydrolyzcd ycut 20 1¡1000 a: H ,o 21.9 

Hydrolyzcd ooybelln 20 111000 H,o 18.4 

monality; ami wben combined with yast, monali· 
ly was greatly rcdueed. 

Five attrac\anll-bnwcn yeast aDd hydrolyzed 
protein, maize and llll)'bea-were t:Ompared for 
effec\ivcneu in fruit flv capture using lhc McPJWI 
trap. Hydrolyzed maizc pve neorly thrcc times 
¡reater capture \han any of the othcr auractants. 
(Table 4). Hydrolyzed maizc was thcn cotnparcd 
with 100 synthetic fruit fly auractants obtained 
from thc USDA. Resulto showed that hydrolyzed 
maizc was nearly twice as effec\ivc as the most 
successful synthclic auractants. (Table 5). 

Concluaions 

Plant damage caused by the cassava fruit 
Oy¡ baclerium association is most sevcre in arcas of 

Table 5. c-...- ar ellk.....,. ar 180 ~ 

·- - ond bJdrolyzed auolzeln 
~ odull._vo- Dles fAruurrrplr¡J 
.-ihotl) 1111aa MePbolllnpl. 

Attncwat 

Hydrolyzcd maize 
Water 
p-Methyldithiocarbonilic acid 
Ammonium .. Jt 

Ethyl chryoanthemumaiC 
Ammonium •ulfate 
Phcnelhyl anthranilate 
Melonal (llench) 

Av no, 
cap<ured 

47.9 
1.42 

32.80 

21.80 
24.66 

15.5 
14.33 

high humidity and well-dispened rainfall. Never­
thcless, thcse same comiitions enable the cassava 
plant to recovcr from insec\ dama¡e. Ir a leafy 
cassava variety is bein¡ ¡rown in lhc area, there will 
probably be no economic loss caused by fruit fly 
dama¡e. 

-Chemical control 10 preven\ plant dama¡e is 
costly and impractical. Thc adulu are highly 
mobile; and altbough baiu increase insecticidal 
effectivcneu, tbey are dilftcult lo control. Larval 
control is a1so effec\ive, but Ibis does not 
necessarily preven\ the baclerial patbo¡en from 
entering the stem ami causin¡ itto rOl. Thc data 
presented on insect control in tbis paper are 
presented as scientirtc information, but their 
mention does nOI imply endonement of these 
practices. 

Tbe ¡reates\ economic losses iD cassava duelo 
Anlutnphtl dama¡e are in planting material Botb 
¡ermination and yield losses can be considerable 
when infec\ed planti¡l¡ material is used •. Tbe 
seleclion or bealthy plantin¡ material is thcrefore 
hishly teCOmmended and sbould be included in any 
farm mana¡ement program. We havc observcd in 
some arcas of beavy fruit fly infestation that it is 
dilftcult to obtaiD suff"tcient completely healthy 
plantin¡ material. In Ibis case it is recommended 
that slishtly dama¡ed (¡rada 1 and 2) cuttings be 
selected, ami beavily dama¡ed ones (grades 3 aDd 
4) be discarded. AU cuuinp should then be treated 
with a fun¡icide.before plantin¡. 

'11)7 
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