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Bwlogy, ecology and bwlogtcal control of 
the cassava hornworm (Ermny¡s ello) 

Abstrae! 

1 
1 Anthony lltllolll 

Bernardo Araas 

1 h horm~orm one ofthe most 1mportant pests of cassa\a m the A meneas can defol•ate plantat•on .. 
1 r 1p1dl\ \1ore than 90 taruc¡plant ha ve becn observed m Colomb1a When populat•ons reach th1~ 
• lll.lbnttude the) can consume up to IOOCV ofthe fohage the) also attacl tender !>tem parband lateral 

bud!> ltlhng) oung plants Yaeld losses afler a smgle attack can reach 20CC, !>tarch content c.1n also be 

n.duced Thc 5 l.lf\.t.l&n!>tars are descnbed as \loell as the ecologlcal factors that anfluence populat1on 

l nuctuatJOO!> B•olog1cal control 15 preferable to chem1cal control becau!>e pest•c•de apphcat10n 1s 
COJ>tl\ and affects the equdtbnum betv.een paras1tes and pests CIAT 1s conductmg a biOIOJ:,lc.tl 
control program to e\aluate paras1Usm of eggs by Tr~chogrammo mmutum and Telnwmw 
dtluplwnutut par.lSitu.m of l.trvae b~ Apameles cungregatus andA amencanus lar. al pred.1t10n h) 
Pulwes canacllen.us and P t>n thocephalus and a bactenal d1sease of lar\ae causcd b) Bae~l/u 
tlwrmgmesu Data related to thesc expenmenb are presented 10 w.bles 

11 The cassava hornworm Ermm rs ello 1s gene rally 
¡cons1dered to be one ofthe most tmportant pestsof 
cassa\ a m the A meneas 1ts abll&ty to defohate 
cassava plantauon rap1dly has caused senous 
alarm among cassava growers Thn. pest ts not 
found m Asta or Afnca The hornworm has been 
prev1ously recorded as Sphmx ello Dr/ophonola 

1 Cassava and rubber are the pnnc1pal hosts of E. 
ello "htch appears to be confined mamly to the 
Euphorb~aceae (15) 

r
e/lo (2 10) and¡Ancer)X ello (1) E alope a less 
1mportant spec1es has been reponed from Braztl 

Entomologtst and rcsearch ass1stant respecuvely 
Cassava Program CIAT Cah Colombia 

Yteld reducttons m cassava of 10 to 50 percent 
1have been esttmated (13) dependmg upon plant 
1 age and mtenslty of attack a decrease m starch 
1 content ha~ also been suggested (9) Y 1eld losses m 
farmers fields tn Colombm have been measured at 
20 percent after a smgle attack U ndoubtedly 

1 repeated attacks would cause greater ytcld 
reducttons 
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Cassa\a prorecuon M.orkshop 

\ Type of damage caused 

The c.tssava horn\\orm IS a voracJOUS fohJge 
consumer Horn\\orm out break~ \Uth populauons 
of more than 90 larvae per pl,mt have been 
obsen.ed Ul Colombia (6) Whcn popul.tttons re.1ch 
thas magnuude 100 percent of the fohage IS 

con!tumcd and larvae wall also feed on the tender 
pans of the stem often consummg thc upper 20 to 
30 cm of stem tlS!tUC Lateral buds may also be 

t consumed and young plants may be k11led 
1 Damage samulataon studtes md1cate that 
1 defohauon of young plants (2 5 months) reduces 
) 1elds more \han lhat of older plants ( 6-10 months) 
Laboratory and screenhouse stud1es at CJAT (3) 

/ show that a larva can consume 1107 cm2 ofleafarea 
1 dunng tts hfe cycle 75 percent of whtch IS 

¡ consumed dunng the last (5th) mstar H1gh larval 
mortahty results when larvae are restncted to the 
basal leaves only and no larva reaches the pupal 
stage There as no mdJcauon that h1gh or low 
c}amde content mfluences larval development 

\

great1y (4) Sorne cassava vanetaes can tolerate 
hagh larval populallons smce under {a\ orable 

1 env1ronmental cond1t10ns there can be up to 80 
percent defohat10n Wlth no reduct10n m root yteld 

1 ( 4) 
1 

! B10logy and e<ology 

The generally gray nocturnal adult moth has five 
to stx black bands across the abdomen y, lth gray 
forewmgs and reddtsh hmd wmgs The mate 
forewmg as a darker gray and brown w1th a black 
band from the base to the apex and ts smaller than 
the female Females hve 5 to 7 days n the males 
new da}s less Wmder and Abreu (16) found that 
the nocturnal fl1ght penodtcity for both sexes was 
btmodal for females from 2300 to 2400 hours and 
0200 to 0300 hours and formales from 2400 toO 100 
hours and from 0200 to 0300 hours Qv¡positlon 
occur~ 2 to 3 days after emergence usually on the 
leaf uppersurface but also on the peuole stems and 
leaf undcr~urface ( 10) A female may depos1t from 
30 lo 50 eggs wh1ch batch m 3 lo 7 da} S (6 8) 

Thcre are fhc larval mstars wtth a total duratlon 
of 12 to 15 days (may be ~hghtl} longer m sorne 
area~) fhe fir~t lnM.tr lanac con!>umc theegg !>hell 
before mo\mg to the leaf undersurfdce to bcgm 
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feedmg Larvae preferfcedmg on the upper lea ves 
All mstars show color polymorph1sm but 11 IS more 
common dunng the thud mstar Larval colors 
mcludmg green greemsh blue greemsh gray tan 
blu1sh gray brown red black and yellow ha ve been 
reported ( 15) 

The f1fth mstar larvae may reach 10 to 12 cm m 
length they m1grate to the soll \\herelthey form 
chestnut brown black hned pupae under plant 
debns Larvae may crawl consJderable d1stances 
pnor to pupatlon wh1ch lasts 2 to 4 weeks Pupal 
d1apause of several months has been reponed (14) 

Populallon fluctuauons of the hornworm are 
reported as occurnng dunng dtfferent months of 
the year dependmg u pon locahty llls posSible that 
these fluctuatlons are tnggered by cbmauc or 
seasonal change as well as bemg cychc In 
Colombia hornworm outbreaks generally occur at 
the onset of elther ramy or dry pcnods but attacks 
are sporadtc and the msect can be VJrtually absent 
for several years In Braztl they are found all year 
but are most abundant from January to March 
severa! generatlons may occur 

/ Control 

A bJOiogtcal control program that uuhzes 
severa! of the natural enemies of the cassava 
hornworm appears to be the most effecuve method 
of controlhng the pest cconomlcally Several 
msecttc1des \\olll redilee hornworm populauons 
tnchlorphon (D1pterex) bemg espec1all) effect1ve 
Howevcr chem1cal control should be a\Oided as 
pesuctde apphcallons are costly for a long season 
crop and also affect the eqUihbnum between 
parasues and pests (5 10) 

Many cassava growers do not nouce a 
hornworm attack until considerable fohage has 
been consumed and most ofthelarvae are m the 4th 
and 5th mstar Pest1c1de apphcauon 1s not as 
effecttve agarnst these mstars as u 1s agaiDst the 
earher ones lt has been obsened that pesttc1de 
apphcauon w•IJ often mducc 5th mstar larvae mto 
pupataon In addttlon 1nsectlcldes also reduce 
natural enem1es Egg paras1ttsm by Trrchogramma 
sp has been lessened ID fields wherc msecttc1des 
have been apphed (S) Hornworm outbreaks ID 

certam cassava growmg arcas of Colombta have 
mcreased m recent years In these arcas there has 
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1Jre cassa"a hornKorm (Errnn)IS ello) 

been an 1ncrease 1ncassa\.J acreage a.!. well as 1n the 
me of m!tccllcJdes espccmll) to control thnp!t and 
frmt fiJe.!. 

BlologJcal control 

A bJolog1cal control program that combmc!t 
p.uaslll!tffi of egg~ and larvac larv.1l predauon and 
the lan-al dtSC.J!te Bacrllus tlumnguns1s IS beiDg 
studted at CIA T 

lgg paras1t1sm 

'atural hornv.orm egg paras1ttsm by 
Trrchogromma mmutum ( 12) T fascratwn (3) and 
Telenomus drlophonotae ( 10) has been reponed to 
be as htgh as 94to 99 percent( 13) Anaverage of23 
Trrclwgramma adults emerge per egg (4) 

Two expenments were conducted at CIAT to 
C\aluate the effectl\eness of hberatmg 
Trrclwgramma m cassava fields to paras1t1Ze 
hornv.orm eggs Dunng a penod o( constderable 
hornworm ovJpostliOO approx1mately 100 000 
Trrclrogramma were released IDto a one hectare 
field A nearby field where there v.as no release of 

pJr.ts1t1es wa!t used a.!. a control [gg par3!tltlsm was 
mc..a.!.ured pnor to release and penodic.tll) 
Jhcr" ards Results .!.ho\\ed 22 1 percent more 
p 1ras1Usm after four days ID the field \\here 
7 rrchogramma had been rcleased m the first 
cxpenment ID the second there v.as a 23 2 percent 

J mercase durmg a s1mllar penod anda 32 6 percent 

1 

mercase after fivc d&ys as compared to the field 
"he re Tnchogramma had not been relcased 

(l•ble 1) --------

1 anal para\UJ.!.m 

Apame/es congregatus and A amencanus are 
1mportant lana) paras1tcs m Colomb1a These 
bracomd wasps ov1posll m lhe hornworm larvae 
v.here the parasne lanae de\elop Mature larvae 
mtgrate from the host and pupa te on the outer skm 
formmg a \\hite cottonhke mass These cocoons 
are approx1mately 3 8 cm w1de by 4 1 cm long 
Each cocoon \\111 contam an average of 257 
Apunte/es pupae about 80 percent of \\ h1ch Wlll 
emerge (unpubhshed data) 

1

1 In .!.tud¡es at CIAT we have tw1ce released 
Apanteles adults mtoj homworm mfested fields to 

Tab\e 1 Prruntage of tassava bornworrn qgs parasitb.td in fields wbere TrrC'hogrommo sp bad been relrastd as 
compared lo tontrol (no Tru:hogramma nlrased). 

Days 
after 

rclease 

% of eggs 
parasltlzed 

by hberated 
Tnchogromma 

Exprnmrnt no 1 

o 48 3 

4 73 1 

7 67 9 

10 910 

Exprrimrnt no l 

1 30 8 

2 54 2 

3 800 

4 760 

S 927 

TmJw,ra,_ rcleüed 1 ~"' 

lncrease m 
parasatlsm 

r IOOOOO¡ba 

% 

248 

19 6 

42.7 

2H 

49 2 

45 2 

619 

Sample r so planu¡plot. r 36.6 qp¡pla 1 

Sample f 150 planU/piOI 

"b of eggs 
paras1t1zed m 
control fields 

52 6 

SS 3 
67 3 

95 7 

45 o 
61 o 
738 
67 o 
74 3 

lncrease m 
paras111sm 

("b) 

27 

14 7 

43 1 

160 

28 8 

220 

293 

D1fferen.ce m 
paras1t1sm bet\\een 

fields w1th 
hberated Truhogramma 

vs. control 

221 

49 

04 

74 

204 

232 

32 6 
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Cassa\a prOiectwn nor/..shop 

C\.Jiuatc larval parasttlsm Ele\en cocoons \Itere 
1 released m thc first tnal and 408 cocoons were 
collected after three \l.eeks Al the samc time 382 
unpJ.rJ.Mtazed lan.tc and 633 pupae \\ere collccted 
m thc ficld rc~ultmg m about a 35 pcrcent 
par.l~lll!lm of the larvae prcsent In the second lrlal 
7 cocoon~ v.erc relc.tsed and 49 \l. ere collcctcd 17 
d.l)~ l.ucr '\o count W.t~ m.1de oflan.ae or pupac 

A dra\\ b.tck m the use of Apameles as a 
horn\\orm lanJI p.nasne 1s the h1gh perccnl.lgc of 
h) perparasU1sm obsencd ~e, en hyperpar.t!lates 
ha\1.. becn collcctcd from Apameles pupae at 
L lA 1 A stud) of 112 Apamelts cocoons collected 
on three M:parate occas1ons resuhed m an average 
of 56 pcrcent hyperpara!tltl!tm (Table 2) An 
.. uJduaon.tl d1fficuhy m the use of Apaméfés for 
p.ua,¡tumg hornworm larvac has bcen our 
In.Jblht} tomas!> rcar the parasue m the laboratory 

Lan al predahon 

The paper \\asps Polrstts canad1emzs l and P 
eruhocephalus appear to be the most effecti\C: 
lar. al predators Each wasp requares severallarvae 
per day for 1ts own consumpt1on as \\Cll as for lts 
brood Control ts most effecuve when tenthke 
protectl\e shelters are provtded forthe wasps m the 
center of cassava lields A program usmg natural 
Trrclrogramma egg parastttsm plus the Pollstes 
\\a>p has been m operallon al CIAT (5Q-60 ha 
cassa\a) smce 1973 and there has been no maJor 

1horn\\orm outbreak dunng th1s penod The 

1 

Pollstes wasp has been mtroduced onto several 
farms m a cassava gro\\mg reg1on of Colomb1a 
and b1weekly evaluauons are bemg made of 
horn\\orm ov1poslt10n egg paras1t1sm larval and 
\\asp populat10ns 

1 

1 he adult horn\\orm moth 1S capable oflength} 
lllbhl and lo.~.rge populat1ons of adults m.I} m1grate 
1nto .In arca and ov1pos1t numerous eggs upsett1ng 
the cqutlabnum ex1stang bctwecn b10logacal control 
.Ibents .tnd the hornworm populatton In addat1on 
thc !tOffiC\\hat qchc occurrcnce of the horn\\orm 
oftcn C.IU!tC!> populauons to mercase rapadly and 
dro.~.matlcally also upsettmg the equthbnum 

1 

Baclllus thurmg•ensiS a commerctally 3\atlable 
boJ.ctenal d1scase of many lep1dopterous l.1rvae \\as 

l!>tUdled at CIAT for cassava hornworm control In 
a cassa\a field \\lth heavy horn\\orm attack 50 
plantsjplot wcre spra}ed \\lth a suspen!l.IOn of B 
tlrurmgrens1s the larval populauon was measured 
bcfore apphcauon and three days aftcrwards 
Rc!tults showed that the larval populauon was 
rcduced by 68 percent (Table 3) B thurmgre!!.Ei 
\\as more effecta\e agamst the first three larval 
mstars than the fourth and fifth 

In a !>Ccond expenment one half of a S hectare field 
was spra)ed wlth B thurmgtensiS and 50 plants 
\\ere sampled at random befo re apphcahon and at 
thrce and stx days after\\ards The lar.al 
populdtlon m the treated field \\35 reduced from 
more than sax larvae per plant to one \\ hereas m 
the untreatcd field the lan.al populat10n mcrea!ted 

1to more than 13lar\ae per plan! (Table:;4:!Jl~---
1 A th1rd expcnment was desagned to test the 
effecuveness of B thurmg1ensrs m controlhng each 
hornworm mstar under field condltlons 

1 

1 

Apphcauons \\ere made when there \\ere htgh 
populat1ons of the des1red mstar Results md1cated 
that B 1hurmgrensrs lS effect1ve agamst the first 
four mstars (thc 5th \\as not tested) but most 
effecll\e agaonsllheJfirst (F1g 1) 

Table 2. Prrctntage of h)ptrparasltts emergm¡ from Apanttlts sp pupa paradtb.lng cassava hornworm lanar 

Samplc Date of No of Apamtles Hyper % ('(¡ H)per 
no collect10n ¡ cocoons emerged parasltes Apanttlt>s parasatcs 

1 Aug. 1977 14 1034 1777 37 63 
2 Sepl 1977 49 SS43 2482 69 31 
3 Ü<:l 1977 49 1190 SS06 17 8 82 2 

Totals 112 7767 9765 44 56 
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7he cassava hormtorm (Ermn}IS ello) 

1 able J 1\umbrr of cassau homworm lanar before 
and three da)S afttr applu:atton of &clllus 
rhurmglt>TUIS on t"o month-old tauava plants 
(\ar Ch1ro1a gallinaza). 

l\o lar.ae/mstar* 

De\elopmental Befare 3 days after 
!>tage apphcahon apphcat1on 

F1r¡t Instar 1 520 114 

Second Instar 4 449 982 

Thard Instar 3 375 1207 

Fourth Instar 1 192 850 

Ftfth Instar 320 298 

Total 10 856 3451 

El¡btplo ol50plant wtlhcc 1 ISpl u fea hpl uampled{t talof 1 
120 pla t umplcd) \ 

Add!Uon.tl stud1es have !>hO\\ll that apphcauons ! 
1 of B. thurmgrens1s w11l not affect Trrchogramma 

1
egg para!.llism adversely (6) Laborator) stud1es 

1 \\ere conducted to measure the fohage consumed 
atter )cave!. had beensprayed wlth 8 zhurmgrens1s 
a!> comp.ned to consumptton of untreated Jeaves 
Re!>Uit!> !>hO\\Cd that larvac can sur\IVC for 1 to 4 
da)s aher they begm to consume trcated fohage 
howe\er the Jcaf ussuc that they are able to 
consume as rcduced by 86%for the 3rd mstar 93% 
for the 4th mstar and 98S:o for thc 5th mstar l.1rvae 
(6) 

\\ tth /J. thurmgu•nsu 

B t/wrmgu•n.uJ(~ample of 80 pl.tnts) 

Ftgure 1 Effcct of apphcat1ons or Bacrllus thurmgu:n 
su on horn"orm populat1on "hcn in thc 1st 2nd Jrd and 
4th lanaljmstars undcr ficld cond1llons 

Conclus10ns 

A baologJcal control program for the cassava 
horn\\orm appcar~ to be a feasable control method 
\~e\ eral bJOiog¡cal control agents were studaed and 
found to be effccuve m reducmg horn\\Orm 
populat10n~ These mclude the Tr~clwgramma egg 
lpara~1te the Apameles larv.1e parasne thc Poltstes 
jl.1nal preddtor and B 1hurmg1enszs a larval 
¡d•sease 

1 Table 4 Effccts of &ze~llus thunngrensu on a cassau hornworm populat1on three and six da)S aRer appbat1on 

¡Wnh 

8 thunngtensiS 

Wuhout 
8 thurmgtensrs 

Days 
after 

apphcallon 

o 
3 

6 

o 
3 
6 

Bucd SO-pla t n.nd m wnplc 

159 

84 
7 

311 

141 

127 

: r-.o of lanae 
1 Instar 

11 111 IV 

97 

80 

19 

160 
287 

254 

56 

39 

21 

63 

100 
227 

1 
3 

51 

VI 

4 

o 
20 

Total 
lanae 

312 

204 

54 

534 

529 

679 

Larvaef 
jplanl 1 

624 

4 08 

1 08 

10 68 

10 58 

13 58 
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Cassa\a protectlDn M-orJ..slwp 

1 herc .uc :,e\Cfdl other natural encmtes of the 
horn\\orm lhat could be emplo>ed eflectt\CI> tn a 
btologtcJ.I control progr .1m but thJ.t need to be 
:,tudaed m more. detall A \tral da:,ease of the 
horn\\orm has been tdenufic.d but no :,tudte:, hJ.\e 
hun cJrru .. d out LM\al prc.dator:, that h.i\C ..abo 
hu.n tdc.nuíicd .lrL a pcntJ.tomad Aheorrlnmhu\ 

vamiH anda carabtd CalcHoma retowm (7 9) 
'\ umLrou:, othcr pn .. dJ.tor:, .. md fJ.ra!!>llL\ h.1\ c. bu n 
Jc.L.ordc.d J.~ •Had..mt. t el/u ( 15) L.1n.tl 
parasltlsm by se\ eral tachmtd 1l1e~ 1:, .1bo reportc..d 
1 11 16) md occ..a:,lonJ.Itachamd p<~raslll!>m h.i:,dl\o 
hc.c.n ohM.ncd .tt C.IAI ~tudae:, v.ath thc:,c. 
p lfd:,lll\ :,hnuld be. lnllldtc.d 
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