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Major studtes were dtrected to accumuJatmg mforma 
tton on the complex of msects that attack the cassava crop 
Emphasts was on btologtcal control studtes of 1mportant 
pests espectally the cassava hornworm and mealybugs 
Baste studtes of the stemborer were conducted and 
reported for the first ltme A new pest a subterranean 
Hemtptera whtch causes constderable damage lo cassava 
roots 1S descnbed 

Cassava Hornworm 

The effecuvenness of natural populattons of the egg 
parasttes Tnchogramma sp and Telenomus sp were 
studted dunng two natural outbreaks (about one month 
apart) of the cassava hornworm Ermny¡s ello These two 
paras1tes are lln •ntegral part of a pest management 
program beiDg developed to combiDe utillzatmn of natural 
enem1es w1th chem•cal products to reduce and control 
hornworm populallons 

Dunng the f1rst outbreak egg parasiiism IDcreased from 
an IDIIIal 2% to 63% In the second attack IDIIlal parasiilsm 
was 35% and IDcreased to 90% Plantdefohatmn was heavy 
dunng the first outbreak but was only mmunal ID the 
second one Tnchogramma paras111zed a greater percen 
tage of eggs than d1d Telenomus These findiDgs mdtcate 
that damage currently may be reduced or repeated attacks 
averted when natural enem1es mercase dunng an truttal 
attack 

A granuJoslS virus was dtscovered mfectlng natural 
populattons of the hornworm Vtrus mfected larvae were 
ground and dtluted m water to a 30% concentrallon rates 
of 5 ce and 10 ce of the vtral solutton per hter ofwater were 
apphed to cassava fohage ID the laboratory and m the field 
In the laboratory the 1 O-ce rate killed all larvae after 72 
hours and the 5-<:e tate gave 96% mortahty after 96 hours 
Three days after the field apphcatton larvae were collected 
and observed Complete mortahty was noted 120 hours 
after apphcatmn for both rates 

Dtfluron an msect growth regulator that IDhtbtts 
synthes1s of chttm was tested on first mstar larvae and on 
hornworm eggs Complete mortaltty was observed for 
emergiDg larvae feediDg on cassava fohage treated at three 
rates 2 4 and 6 g/ hter of water Death occurred dunng the 
first larval molt between the first and second IDStars 
Ddluron was also effecttve when apphed to hornworm eggs 
w1th mortahty of emergmg larvae observed dunng the first 
molt Thts product appears promtsiDg and w111 rece1ve 
further study 

Mealybug 

The cassava mealybug Phenacoccus sp (tdentúied as 
near P mamhou) was first tdenttfied ID Colombl3 ID 1978 
P mamhou causes constderable losses ID Afnca and has 
not been stud1ed prevtously m the Amencas 

MaJe and female hfe cycles of Phenacoccus sp were 
studted m the laboratory on cassava leaf d1sks (Table 1) 
The female passes through four mstars before reachiDg the 
adult stage whereas the maJe has five mstars The average 
hfe cycle of females was longer than that of males - 39 
versus 23 days Females began ovtposttmg seven days 
(range of 5 8) after fertthzatton ParthenogeneslS was not 
observed m ¡solated females wh1ch hved for up to 23 days 
When males were placed wtth unferllhzed 15 23 day old 
females the ov•sac formed m 2 3 days An average of 200 
eggs per ov1sac was produced and the resultmg sex rabo 
was three females to one male 

Biolopcal control H1gh populauons of the dtpteran 
predator Kalodiplos•s coccldDrum were observed m 
populahons of Phenacoccus sp and Phenacoccus 
gossypu m the greenhouse and ID the fteld K coccularum 
was tmhally observed predatmg on eggs wtthm the ov1sac 
but iarvae have also been found predatmg on nymphs -
espec1ally aduJt females -when ovtsacs were unavatlable 
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Th1s predator remams m the ectoparaslllC stage and 
seldom causes nymphal mortahty unlll the ov1sac IS formed 
when 11 then predates on eggs untll completmg 1ts hfe cycle 
lts ectoparaSIIIC stage 1s 1mportant for surv1val when host 
populauons are low A female male rat1o of 2 1 was 
observed 

1 he averdge number of K cocc•darum per ov1sac vaned 
dependmg on host ava•lab1hty when ov1sacs were 
numerous an average of three predator larvae were found 
per ov1sac (from 1 5) and h1gher predator populatmns 
resulted 1n five larvae per ov•sac (range of 2 8) lmllal 
stud1es of K co<cldarum md1cated a hfecycle of 12days(at 
28 C) to 16 days (at 22 C) 

The effect1veness of severa! enem•es on controlhng P 
goss)pll was stud1ed on cassava plants growmg m field 
cages When mealybugs became very numerous (about 

26 000 nymphs and adults per cage) natural enem1es were 
allowed entry Predator and paras1te populatmns were 
recorded for SIX weeks by wh1ch lime mealybug pop 
ulatlons were almost zero 

In general there was a h1gher percentage of predatmn 
than parasitiSm w1th the latter never averagmg over 10% 
Predallon of ov1sacs pnncipally by K cocc•darum 
reached 100% after flve weeks and predatmn of nymphs 
and adults reached 96% pnmanly due to Chrysopa and 
Reduvuds Ma¡or predators were Chrysopa K cae 
c1darum severa! Coccmelhds and Reduvuds Anagyrus 
spp were the predommant paras1tes (Table 2) In cages 
where mealybugs were most numerous K cocczdarum was 
the heav1est predator whlle Chrysopa the Reduvuds and 
sorne Coccmelhds predommated m cages With lower 
mealybug populatmns K cocc•darum IS host spectfic for 
P goss)pll whlle Chrysopa and the Reduvuds are general 
predators 
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Stemboren 

The lep1dopteran stemborer Chllomma clarke• (Amsel) 
allacks cassava throughout the year m the Colombw.n 
Llanos and has been found m other areas as well Stud1es 
were 1mt1ated to determme 1ts economac tmportance as well 
as 11s b10logy and ecology 

Attacks begm around lateral buds where leaves have 
airead y fallen Durmg the firsl four mstars 11 feeds under a 
fme web around these buds after the fifth mstar 11 
penetrates the stem completmg 11s hfe cycle m gallenes 
w1thm the stem These gallenes weaken the plant often 
cause stem breakage and prov1de entrance pomts for plant 
pathogens 

Lúe cycle durat10n (larval prepupal and pupa! stages) of 
C c/arke1 was stud1ed on s1x cassava vanet1es Cycles 
vaned dependmg on vanet•es and ranged from 62 2 days 
(on M Ven 77) to 68 4 days (on HMC 2) D1fferences were 
observed only dunng lhe larval stages w1th the greatest 
lluctuat1on occurrmg dunng the e•ghth mstar Generally 
e1ght mstars occurred but the number vaned between SIX 

and e1ght even W1th1n vanelles Durat1ons ofthe prepupal 
and pupa! stages were constan! m all vanelles 

In a field plantmg at Canmagua damage from 
stemborer mfestat10ns was esllmated for the treatments 
shown m Table 3 Actual and mduced damage affected all 
y•eld vanables except root starch content wh1ch was 
shghtly h1gher m Treatment 3 than m the others About 
two th1rds of the weakened stems were broken m 
Treatment 1 and 2 due to natural causes such as wmds 
Stemborer mfestat10nS m Treatment 4 (control) was 1 06 
perforauons per plan! 

Wlntefbes 

Prev10us stud1es ha ve shown thatlugh mfestallons of the 
wh•tefly Aleurotrachelus soc1allS cause considerable y1eld 
losses m cassava (CIAT Ann Rept 1978 and CIAT 
Cassava Prog 1979 Ann Rept) Three tnals were 
conducted at the N ata1ma stat10n of the Instituto 
Colombiano Agropecuano (ICA) Tohma to study 
cassava losses from wh1tefly attacks 

In one tnal one month attacks by wh1tell•es were 
perm11ted o ver a 1 O month growmg cycle of the plant w1th 
plants protected by apphcallons of d1methoate al 15-day 
mtervals dunng all other limes A smgle one month attack 
at any stage of plant growth d1d not reduce y1elds 
s1gmhcantly However when wlutell•es were not con 
trolled average y1elds decreased from 26 1/ ha lo only 9 7 
t/ ha L1kew1se producllon of plantmg stakes decreased 
sharply m uncontrolled plots from 4 8 to 2 9 stakes per 
plant Starch content d1d not d1ffer s•gmficantly between 
controlled and noncontrol plots 

In a second tnal wh•tell1es were permllled to attack 
cassava for mcreasmgly longer penods up lo 11 months of 
age Results of th1s expenment are shown m Table 4 A 
Slgmficant correlat1on (r=O 9) was observed between attack 
-durat10n and y1eld reducllon and the durat1on of attack 
and stakes produced per plant were negatlVely correlated 
(r O 8) The effect ofthe durallon of attack was s1gmficant 
after the th1rd month of plant growth md1catmg that spray 
apphcat10ns (of m th1s case d•methoate) every three 
months may be suffic1ent to reduce wlutelly attacks below 
the econom1c m¡ury Ievel 
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A thud tnal was planted to evaluate hybnds CM 489 1 
CM 440-5 and CM 91 3 and the lugh y1eldmg w1dely 
adapted vanety CMC 40 for the1r reststance to wh1tefly 
attack CMC 489 1 showed the leas! y1eld reduct10n from 

wh1tefly attack but 1! also had the Jowest starch content 
Wh1le the y1eld of CMC 40 decreased 46 5% due to 
wh1tef11es 1! s!IJI had the h1ghest y1eld and h1ghest starch 
content (Table 5) 
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Mltes 

Several spec1es of m1tes all prev10usly unreported m 
Colomb1a have been 1dentú1ed dunng recen! surveys of 
cassava They are Allonychus braz1ilensts (McGregor) 
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(Ge1ysker) Mononyche/lus carzbbeanae ( McGregor) was 
found along the Atlantic Coast and ID the GuaJira reg10n 
H1gh populatmns of a m1te of the Enophy1dae fam1ly was 
also found the flrst lime m1tes of th1s famdy have been 
reported to attack cassava VIsual symptoms of h1gh 
populatmns of th1s latter liDie are a wh1te to grey powdery 
effect caused by the m1tes exudate 

Pl"eferenee stud1es Leaf preference stud1es were camed 
out w1th Mononychellus tanaJoa and Tetranychus ur11cae 
ID the laboratory F1eld observat1ons show that M tana)Oa 
prefers to feed on the upperor ap•calleaves whlle T urtrcae 
prefers the lower leaves M1tes ofboth spec1es were g1ven a 
eh mee of feediDg on leaf d1scs from the upper or lower arcas 
of the plan! for a three da y penod Results WI!h M tanajoa 
show that 64% preferred feediDg on the ap•calleaf d1scs and 
36% on lower leaves of the vanety M Col 113 The T 
umcae m1te preferred the lower leaf d1scs 78% vs 22% on 
thevanety M Col22and 73%vs27%on M Coll434 These 
results 1Dd1cate strong preference for m1te feediDg and leaf 
locatton 

B1ology stud1es L1fe cycle stud1es were reahzed w1th the 
m1te Oilgonychus peruvtanus an Importan! spec•es ID 

many arcas of Colombia Laboratory leaf d1scs stud1es w1th 
th1s spec1es have proven unsuccessful dueto 1ts behavmrof 
forrnmg a small web on the unders1de of the leaf under 
wh1ch the develop1Dg stages feed Stud1es were carned out 
1 n the greenhouse on growiDg potted plants adults were 
allowed to form the protect1ve web and ov1posit before 
bemg removed The develop1Dg lúe stages were stud1ed 
The egg stage •s 4 5 days the larvae protonymph and 
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deutonymph are 2 7 and 1 5 and 2 5 days respectiVely The 
average adult duratmn IS 12 5 days and the preoviposttton 
penod •s 1 7 days Da1ly observat1ons md1cate that these 
miles spend the1r hfe cycle below the web and 11 IS the 
female that has the capac•ty to form th•s web wh1ch 11 
begiDS doiDg m the deutonymphal stage 

The hfe cycle of T urllcae was stud1ed on three cassava 
vanelles M Col22 M Bra 12 and M Coll434 M Col22Is 
suscepllble to M tanajoa and M Col 1434 and Bra 12 are 
resistan! (CIAT Cassava Prog 1979 Ann Rept) Stud1es 
were carned out ID the laboratory at 30 C da y temperature 
and 28 C mght w1th 40 70% RH usiDg leaf d•scs on mmst 
cotton m petn d1shes 

Results show that the m1tes developed slower on the 
resistan! culllvars M, Col 1434 and M Bra 12 than on the 
suscepllble cultivar M Col 22 (Table 6) The longev1ty of 
the adult stage was shorter and fewer eggs were ov1pos•ted 
on the resistan! cultlvars These stud1es 1Dd1cate that there 
are res1stance mechamsms mcultivars M Bra 12and M Col 
1434 that adversely affect the development of T umcae In 
addi!Ion these results comc1de wllh results on res•stance 
stud1es done With M tanajoa 

Bmlog~eal control Oilgota mmuta and Stethorus sp are 
active predators of m1tes on cassava Preferences of these 
predators for M tanaJOa and T urllcae miles were stud1ed 
ID the field by surveymg predator numbers dunng penods 
of h1gh populat•ons of m1tes T umcae was predated 
mamly (98%) by Stethorus sp whlle M tanajoa pop 
ulat10ns were predated by O mmuta (88%) 
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Several predatory m1tes were found attackmg M 
tanaJoa on cassava for the frrst lime Predators mcluded 
m1tes of the Phytose1dae and BlattJsocJdae fam1hes and of 
famlly Tyde1dae (Tydeus prob ne Ca/iformcus) and 
Typhlodromalus llmomcus Neose1ulu anonymus 
Typhlodromma sp lph1Sel0des zuluaga1 Ga/endromus 
annectens and Proctolae/aps b•cklejl 

Frwtfbes 

Cdssava frU1tfl1es ( Anastrepha mantholl and A p1ckell) 
reduce the quahty of plantmg rnatenal by bonng 
throughout the p1th of the stem and by transm1ttmg the 
bactenal d1sease Erwma caratovora (CIAT Ann Rept 
1977 and ClAT Cassava Prog 1979 Ann Rept) Stud1es 
were done lo determme the cnucal penod of plant growth 
when frUitfly attacks cause heav1est damage to plantmg 
matenal B1monthly apphcat1ons of d•methoate were used 
to protect plants f rom plantmg to 10 months 

Protectmg plants dunng the first three months of growth 
produced 94% healthy plantmg materml wh1le unprotected 
plots produced only 35% healthy matenal (F1g 1 ) There 
were no Slgmf•cant d1fferences m root y1eld between 
treatments corroboratmg prev10us stud1es wh1ch showed 
that frUitfly attacks d•d not duectly affect y1eld but that 
eventual y•eld losses are dueto reduced quahty of plantmg 
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stakes(CIATAnn Rept 1977) Wherelughpopulatmnsof 
frUitfl•es are present h1gh-quahty plantmg rnatenal can be 
produced by protectmg the crop for the first three months 
of growth 

Cassava Lacebug 

The CIA T cassava germplasm bank was evaluated for 
res•stance to the cassava lacebug (Vauga mamhotae) for 
the second lime dunng 1980 Of 1865 lmes screened 527 
(28%) were scored at 1 or lower on a 0-5 darnage scale 
Although the mfestauon th1s year was llght and further 
screemng w1ll be done under heav1er pressure 131 llnes 
among the 527 had rece1ved similar ratmgs m the flrst 
evaluat1on 

Wh1le no paras1te of the lacebug has been observed a 
hem1pteran of the famlly Reduvudae has been Jdent1fied 
predatmg lacebug nymphs and adults Dunng the 
predator s approx1mate 40-day nymphal cycle 11 w11l 
consume about 280 lacebug nymphs and adults 

Cydmdae 

Nymphs and adults of a subterranean Cydmdae 
Cyrtomenus berg1 Froeschner feed on the swollen roots of 
cassava by mJectmg theu strong thm stylets through the 
root peel mto the parenchyma Th•s feedmg hab1t causes 
small brown to black spots at the penetrauon s1tes Several 
fungal pathogens are transm1tted m th1s manner and theu 
development causes a smallpox effect on the ed1ble 
port10n of the root Commerc1al value of roots 1s reduced 
consJderably espec.ally m those destmed for human 
consumpt1on 

Adult Cydmdae are black whlle nymphs have wh1te to 
creme-colored abdomens Theu legs are short w1th 
numerous small spmes wh1ch facllllate msects movement 
through the sml When d1sturbed the msects become 
•mmob1le and appear dead rnakmg them dlfficult to find 
At harvest they occas10nally are found adhernng to roots 
by theu stylets 

Severe attacks ha ve been observed m plantallons next to 
or on fields planted prev10usly to sugarcane or pasture An 
average of 32 nymphs per plant were counted dunng a 
harvest of the cassava vanety Chuoza In a prehmmary 
laboratory study 80% of a populallon of last mstar 
nymphs preferred to feed on a sweet cassava vanety mstead 
of a b1tter vanety Add1t10nal dJscuss10n of root darnage lS 

found m the Pathology secllon of th1s report 
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TenDJtes 

Prev10us studtes showed that control of termtte damage 
was most effecttve ú both a fungtctde and a chlonnated 
hydrocarbon msecttctde (aldnn) were apphed to plantmg 
stakes (CIAT Ann Rept 1978) Thts year addtttonal 
msecttctdes were evaluated and methomtl (O 5 g commer 

ctal product of Lannate 90% per hter of water) and carbaryl 
(2 O g commerctal product of Sevm 80 OM per hter of 
water) were equally effecttve as aldnn Ventcally planted 
stakes also had better germtnatiOn and less termtte attacks 
than dtd stakes planted honzontally 
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Errata 

Page Columm Element 1 nntcd ~hould be 

6 F1gure 2 \1 ( 1 "'9 M M x 59 

6 2 F1gure 3 M e 1 59 M M 59 

6 2 hbure 3 ,...,IJ 11 <O OSI L"lol> H <005) 

7 Ftgure 4 M e 1 59 M M x 59 

60 2 Second para hne 8 more to growth more lop growth 

61 2 Lmel and K content• and K concentrat10ns 
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V l ol V 1 IC m d t 1 1 
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