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Nymphs and adults of this subterranean sucking 
insect, Cyrtomenus bel'gi Fl'oeschnel', feed on cassava roots by 
means of a thin, strong stylet. Insect feeding combined with 
soil pathogens induce the appearance of brown to black spots 
on the white fleshy root, rendering it commercialy unac­
ceptable. In recent years severe attacks of this pest have 
caused severe crop losses in several cassava growing areas 
of Colombia. Life cycle studies indicate an egg stage of 13.6 
days, five nymphal stages totalling 111.2 days, and an adult 
stage of 293.4 days. Field studies show that C. bel'gi popula­
tions are present in the soil throughout the crop cycle and 
root damage is iniciated during the first or second month. 
Studies, show that there is a definite preference for feeding 
on low HCN varieties. Studies of control of C. bel'gi show that 
foliar applications of a systemic pesticide will reduce damage 
but intercropping with repellent varieties is more promisory. 

RESUME 

Le-6 eaJtve-6 et ee-6 adutte-6 de C. bergi -6e YlOl.VZ.lt.i.MeYlt -6l.VZ. 
ee-6 tubeJtcute-6 de maYl.i.oc au moyeYl d' Uyl {yiyl et MUde -6tyeet. L' rumeYl­
tat.i.oYl de e' .i.Mecte comb.i.Yle.e avec ee-6 pathoge.Yle-6 du Me pltovoque 
e' appaJt.i.UoYl de tache-6 bltuYle-6 a Ylo.i.lte-6 -6l.VZ. ee-6 paJtt.i.e-6 chaJtYlue-6 beaYlche-6 
de-6 tubeJtcute-6 ee-6 lteYldaYlt .i.Ylacceptabee-6 -6l.VZ. ee peaYl commeJtc.i.aR... DaM 
ee-6 aYlYle.e-6 lte.ceYlte-6 de-6 attaque-6 .i.mpolttaYlte-6 de ce ltavagel.VZ. OYlt cauoe. 
de -6 e.v e.Jte-6 peJtte-6 daM peU-6.i.el.VZ.-6 lte.g.i.oM de cuttl.VZ.e du maYl.i.oc eYl 
Coeomb.i.e. Le-6 e.tude-6 -6l.VZ. ee cycee de cet .i.Mecte OYlt mOYltite. eYl moyeYlYle 
que e'.i.Ylcubat.i.oYl de-6 OeUb-6 e.ta.i.t de 73,6 jOl.VZ.-6, que ea dl.VZ.e.e de-6 5 
-6tade-6 eaJtva.i.lte-6 e.ta.i.t de 77,2 jOl.VZ.-6 et que f.e -6tade aduete e.ta.i.t de 
293,4 jOl.VZ.-6. Le-6 e.tude-6 eYl champ-6 OYlt mOYltite. que ee-6 poputaUoM de 
c. Bel'gi e.ta.i.eYlt plte.-6eYlte-6 daM ee Me peYldaYlt toute ea pe.lt.i.ode de cut-
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tUlLe et que ie~ dega.t~ .i.ntVLvenaient pendant ie pltem.i.VL 
mo.i.~ de vegetat.i.on. Le~ etude~ ont montJte qu'.i.i y avait 
tlte~ neUe pltebeltence pOUlL ie~ vaJt.i.ete~ it baMe teneUlL 
etude~ concVLnant ia iutte contlte C. bergi ont montJte que, 
60Uailte d' .i.Mect.i.c.i.de ~y~tem.i.que ltedu.i.~ait iM degat~ mcu~ 
de ltotat.i.on avec de~ vaJt.i.ete~ non attJtact.i. ve~ paJtaiMait pi~ 

INTRODUCTION 

ou ie ~econd 
egaiement une 
en HeN. Le~ 
i' appUcat.i.on 
i' ut.i.U~at.i.on 
pltomette~e . 

Cassava (Manihot esauZenta Crantz) is attacked by a 
wide range of insects and mites (BELLOTI and SCHOONHOVEN, 
1978). The great majority of these pests are leaf and stem 
feeders and their subsequent damage, therefore is indirect 
in that the commercial part of the plant, the swollen root 
is not directly fed upon by these pests. Few pests directly 
feed upon the roots termi tes, grubs and certain species 
of borers are reported as occasional root feeders. 

In recent years, beginning about 1980, damage to 
cassava roots caused by a subterranean sucking insect, Cyrtome­
nus bergi Froeschner, has been observed in several important 
cassava growing regions of Colombia. Damaged roots are 
rendered commercially unacceptable for the fresh root market 
and often are also rejected by the processing market. Since 
root damage cannot be detected until roots are harvested and 
peeled, a 20 to 30 per cent infestation (percentage of roots 
damaged) will often result in complete rejection by middlemen 
who purchase roots by the truck-load or while still in the 
field. 

The potential damage of this insect is, therefore, 
extremely serious for the fresh market. Consequently the CIAT 
Cassava Entomology Program initiated studies into the biology, 
ecology and control of this pest. 

PEST DESCRIPTION AND DAMAGE 

Nymphs and adults of C. bergi feed on the swollen 
roots of cassava by injecting their strong thin stylets 
through the root peel into the parenchyma. Insect feeding 
combined with soil pathogens induce the appearance of brown 
to black spots on the White fleshy root, rendering it com­
mercially unacceptable. This feeding habit results in the 
transmission of several fungal pathogens and their development 
causes a "smallpox" effect on the edible pottion of the root. 
These pathogens include species from the genera AspergiZZus, 
DipZodia, Fusarium, GeniauZaria, Phytophthora and Pythium. These micro-

-organisms degrade the infected root tissues causing initial 
localized rots which can invade the entire root along the 
vascular system. Lesions are pale to dark brown spots which 
show tissue degradations (CIAT, 1981). Laboratory observations 
show that these spots begin to appear at 12 to 24 hours after 
feeding is initiated. 
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Adults are black in color, with short legs, provided 
with strong spines, which help then more in the soil. Nymphs 
are dark brown to almost black in color with white to cream 
colored abdomens. When disturbed these insects become immobile 
and appear dead, making them difficult to find. At harvest 
they can be found adherring to roots by their stylets. 

BIOLOGY AND ECOLOGY OF C. BERGI 

Studies on the duration and dimension of the life 
stages were undertaken in the laboratory on cassava roots 
(Var CMC-40). One to two cm piece of cassava roots were 
wrapped in parafilm and placed on the soil surface in a deep 
plastic tray. A C. bel'gi colony could be maintained for 8 to 
10 days before roots pieces needed to be replaced. Life cycle 
studies were done by individually maintaining nymphs on root 
pieces on soil in 5 cm diameter petri dishes (average tempe­
rature 23°C and 65 per cent relative humidity) (GARCIA and 
BELLOTTI, 1980). 

Eggs are translucent, cream-colored, oval, with 
a smooth shining surface. The incubation period is an average 
of 13.6 days (Table 1). The nymphal stage has five instars 
with a total average duration of 111.15 days. The first pair 
of legs are the escavating type with spined tibia, which 
facilitate movement in the soil (CIAT, 1981). 

The recently emerged adults are cream colored, 
gradually changing to their characteristic dark brown to black 
color. Adult longevity was measured at an average of 293.4 
days (CIAT, 1982). 

The resulting life 
one year, during which time C. 
on cassava roots. This means 
increase its populations in 
on an alternate host. 

cycle is therefore more than 
bel'gi can survive feeding only 
that this pest can maintain and 
cassava fields without feeding 

FIELD INCIDENCE AND ECONOMIC DAMAGE 

The field incidence of C. bel'gi in cassava was measu­
red at the CIAT-Quilichao experiment station on two varieties 
CMC 40, low HCN, and M Mex 59. intermediate HCN. Since feeding 
by C. bel'gi is underground, populations were determined by 
escavating around cassava roots on a monthly basis and nymphs 
and adults were recorded. An experiment was also designed 
to determine the stage in the crop growth cycle when C. bel'gi 
attacks are initiated and to monitor the damage done to roots 
throughout the crop cycle. To do this, 20 plants were uprooted 
each month and roots examined beginning at the second month 
of plant growth. 



Table 1. Dimensions and duration of the life stages of Cy~omenu4 bekgi feeding on cassava root (var. CMC-40) 
under laboratory conditons (22 0 and 65% relative humidity). 

Life N° Dimensions average (mm) Duration (da;ts) Standard 
stage observation Length Width Range Average deviation 

~ 89 1. 32 0.92 11-18 13.60 1. 79 

~ 
Instar 
I 85 1. 70 1.18 12-18 13.76 1. 31 
II 86 2.76 1.64 15-22 17.80 1. 83 
III 75 3.45 2.13 19-26 21.09 1. 73 
IV 98 4.60 2.92 19-30 24.95 2.20 
V 103 6.15 3.88 26-38 33.55 2.61 
Total 91-134 111.15 

Adult 

Female 7.30 4.44 293.4 
Male 7.00 4.06 

01 
01 

"'" 
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Results show that C. bergi populations are present 
in the soil throughout the crop cycle (Fig. 1). Nymphs and 
adults were found around the roots of both varieties beginning 
at the second month of crop growth. Populations were about 
three times higher around the roots of CMC 40 as compared 
to M mex 59. In general, population increased with the age 
of the plant for CMC 40 but remained more constant with M 
Mex 59. 

By measuring root damage it was determined that 
root attack began by the second month of plant growth (Fig. 
2). At this point 25 per cent and 35 per cent of the roots 
of M Mex 59 and CMC 40 respectively show damage from the 
feeding of C. bergi. By eight months, 85 per cent of the roots 
of CMC 40 and 65 per cent of M Mex 59 were damaged by C. bergi 
attack. There was a definite upward trend in damage with 
increased plant age. These high levels of damage translate 
into a complete crop loss and indicate that any control 
measures must be undertaken very early in the crop growth 
cycle, most probably at planting. 

FEEDING PREFERENCE-STUDIES 

Laboratory studies have indicated that there is 
a strong preference for C. bergi to feed on sweet or low HCN 
varieties vs. bitter or high HCN varieties. Field studies 
at CIAT-Quilichao compared two varieties, CMC 40, low HCN 
content and M Col 1684, high HCN content. Ten blocks of nine 
plants each were randomly planted for each variety were 
evaluated. 

Results showed a definite preference for C. bergi 
feeding on low HCN varieties (Table 2). Only 0.3 per cent 
of the roots of M col 1684 (high HCN) were damaged while 27.3 
per cent of those of CMC 40 (low HCN) were damaged. 

CONTROL OF C. BERGI 

Chemical control 

Chemical control studies of C. bergi were undertaken 
due to the severity of the pest. An experiment was designed 
to evaluate three insecticides and two methods of application. 
The pesticides Sistemin (48 per cent) and Furandan PF were 
foliar-applied and Furadan 3 per cent and Aldrex 2 per cent 
were applied to the soil. All pesticides were applied at 
monthly intervals but Sistemin was also applied every two 
months as a separate treatment. The control plots received 
no insecticide application. Two varieties were compared, CMC 
40 and M Col 1684 and plants were harvested at 10 months. 
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FI CUR E 1. Populations of Cyrtomenus berg; associated with cassava roots over an eight 
month period at Santander de Quilichao, Valle, Colombia. 
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F I CUR E 2 . Percentage of cassava roots damaged by an attack of the subterranean 
sucking insect Cyrtomenus berg; {Froschenerl. 
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Table 2. Feeding preference of the subterranean sucking 

insect Cyuome.nUA beJtg.i (Froeschner) in two 

cassava varieties, CMC 40 (low HCN content) 

and M Col 1684 (high HCN content) under 

field conditions (CIAT- Quilichao). 

Varieties a 

CMC 40 

M Col 1684 

N° Damaged 

Roots
b 

8.2 

0.1 

% Damaged 

Roots 

27.3 

0.3 

a Ten blocks of nine plants each for each variety. 

b Thirty roots evaluated in each block. 

Results show that all pesticide applications reduced 
the incidence of C. bergi attack on CMC 40 resulting in fewer 
damaged roots (Table 3). Sistemin was the most effective 
product and there was no significant difference with appli­
cation at one and two month intervals. An average of about 
9 per cent of the roots of the Sistemin-applied plots were 
damaged. Furadan applied to the soil was more effective than 
the foliar application (18.5 vs. 31.7 per cent). Aldrex was 
also effective in reducing damage (23.5 per cent) of roots 
damaged) but not as effective as Sistemin. Damage levels in 
the control plots with CMC-40 were very high with 85 per cent 
of the roots damaged. M Col 1684 a bitter variety suffered 
only minor damage, again showing the strong preference of 
C. bergi for feeding or low HCN varieties. 

Cultural, Botanical control of ~ bergi 

Numerous plant species possess insecticidal quali­
ties i.e. they can detrimentally affect the development 
of insects or may act as a repellent to certain insect species 
or affect insect development or presence in various ways. 
Crotolaria sp. (SUNNE HEMP) is known to have insecticidal quali­
ties. 

Preliminary laboratory studies tested the ability 
of C. bergi to feed on the roots of several crops including 
cassava, corn, sorghum and Crotalaria sp. Results showed a no­
preference for feeding on Crotalaria and a preference for 



Table 3. Chemical control of the subterranean sucking insect, Cyrtomenus bergi (Froeschner) attacking 
cassava (Santander de Quilichao, Colombia). 

N°. Damage Roots % Damaged Roots 
Treatment CMC 40 M Col 1684 CMC 40 M Col 1684 

Sistemin 48% 2 ceIL. H2O 
Every 2 months 
Folliage application 1.7 0 8.3 0 

Sistemin 48% 2 ceIL. H
2

O 
Every month 
Folliage application 2.0 0 10.0 0 

Furadan 3% - 1 grlplant 
Every month 
Soil application 3.7 0.7 18.5 3.5 

Aldrex 2% - 2 ceIL. H2O 
Every month 
Soil application 4.7 0 23.5 0 

Furadan 4F - 1 ceIL. H2O 
Every month 
Folliage application 6.3 0 31.7 0 

Control (no treatment) 17.0 0 85.0 0 

01 
01 co 



559 

the other species. Therefore several experiments were designed 
to study the effectiveness of intercropping and rotation of 
Crotalaria and Cassava, and to compare this to chemical 
control and varietal preference. These experiments were 
carried out in farmers fields with Chiroza Gallinaza a low 
HCN, high yielding, commercially preferred variety, and 
compared to M Col 1684 a high HCN variety but not commercially 
acceptable for the fresh market. 

The pesticide treatment, Dimethoate 2 cc/1t water, 
applied every 15 days, did not effectively control C. bergi 
on the low HCN variety (Table 4). Chiroza had 30.0 and 61. 2 
per cent root attack for the treated and non-treated plots 
of M Col 1684 (high HCN) were completely free of C. bergi at­
tack. 

Results with cassava intercropped with Crotalaria 
were impressive only 3.7 per cent of the roots of Chiroza 
were damage when intercropped with Crotalaria vs. the 62.2 
per cent root damage when grown in monoculture (Table 4). 
Intercropping with CrotaZaria is considerably more effective 
than the pesticide treatment. However, it reduced yield by 
22 per cent. 

Nevertheless, a 61 per 
mercial terms is a 100 per cent 
be harvested since damage roots 
they are peeled. Therefore, the 
is monetarily acceptable. 

DISCUSSION 

cent root damage in com­
loss as the crop would not 
cannot be determined until 

22 per cent yield reduction 

Although C. bergi may not reduce the yield of cassava 
roots it can greatly reduce the commercial value of the crop 
for both the fresh and processing market. This soil-borne 
insect is presently causing severe losses in localized cassava 
growing regions and potentially can spread to other regions. 
Its geographic range has not been determined however, 
several additional hosts have been reported, including peanut, 
onion, pastures, potatoes, coffee and corn. 

The long life cycle of the insect, more than one 
year, and its ability to survive, complete its cycle and 
reproduce, feeding only on cassava indicates that this is 
a durable pest able to survive and infest succeeding crops 
of cassava. This greatly influences what control measures 
might be successful and economically feasible. 

The use of chemical pesticides is generally not 
recommended in cassava fields especially when repeated 
applications are needed. Repeated pesticide applications are 
not only costly, especially for traditional farmers, but they 
also destroy the natural enemies that control or reduce popu­
lations of several other cassava pests. In addition, as seen 
from the previous cited results, chemical control is not 
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Table 4 A comparison of cassava root damaged caused by 

Cy4tomen~ b~gl when cassava is planted in 

monoculture, intercropped with crotalaria, treated 
with a pesticide and the use of a high HCN variety. 

Treatment 

Cassava (Chiroza) 
Monoculture 

Cassava (Chiroza) 
+ 

Crotalaria 

Cassava (Chiroza) 
+ 

Pesticide a 

Cassava (M Col 1684) 
+ 

Pesticide 

Cassava (M Col 1684) 
without pesticide 

a Dimethoate 2 cc/It water. 

Yield 
t/ha 

38.4 b* 

29.9 c 

40.6 b 

56.1 a 

57.0 a 

% Root Damage level 
damage (0-5 scale) 

61. 2 a 3.5 

3.7 c 0.5 

30.0 b 2.5 

o d o 

o d o 

* Numbers in the same column are not significantly differente at the 
0.05 % level of the Duncan Multiple Range Test. 

always effective, especially where there are high populations 
of the pest. Since it is the cassava root that is damaged 
by this pest the quality of the root is directly affected 
and its commercial value reduced. Therefore even a light 
infestation in a cassava field can result in severe losses. 
This is in contrast to light infestations of pest on cassava 
leaves or stems which usually result in little or no economic 
losses. Therefore one or two pesticide applications would 
probably not be enough to prevent root damage and a more 
permanent type of control is needed. 

The use of intercropping with CrotaZaria or other 
similar crops that deter or repell C. bergi development offers 
the most promising potential for control of the pest. In 
addition there is the added benefit that Crotalaria, a legume, 
acts as a green manure and enhances soil nutrition. It is 
also possible that the crop association can be manipulated 
so that there is no reduction in cassava yields due to 
competition with Croatalaria. Further research could determine 
alternative crops with a commercial value which would also 
deter C. bergi populations. This type of research is presently 
being carried out. 
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