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ABSTRACT. The preference of cassava as a major host by Prostephonus truncotus Horn is a major c onstraint to ample production of cas-
sava, tvumibot esculenta Crantz and storage. This study analyzed the nutritional and secondary metabolite compositions in 15 cassava
varieties, evaluated levels of damage and reproduction by P. truncatus, and assessed their resistance to attack. One hundred grams 01
dried cassava chips in 250'ml Kilner jars were infested with 10 adult larger grain borerof 0-10 days old and held for 3 months. The nmri-
tional and secondary metabolites compositions of the dry cassava chips were determined using the method of Association of Anal'y'tic,,1
Chemists . Chip perforation rates in the cassava varieties ranged from 17.7 to 71,6%. The weight of cassava powder varied by about
threefold. The final number of larger grain borer in the cassava varieties varied by about sixfold with ll3 in 01/00110 and 379 ill 01/1368.
Hvdrocvanic acid content content varied by over lO-fold and correlated negatively with number of larger grain borer. Flavonoid content
varied by ~·1O%. Tannins and saponin content of the cassava negatively correlated with number of adult P truncatus. The cassava varie-
ties 95/0166, 92/0326, 01/0040, 05/0024, and 311 91934 had selection index <0.8 and were classified as resistant to larger grain borr-r .
damage, while others with selection index >0.8 were classified as susceptible. The resistance to high damage in the resistant varieties
was conferred by secondary metabolites such as tannins, saponins, alkaloids, and hydrocyanic acid content. The genetic variation rn
cassava varieties could be explored to breed resistant cassava varieties for use in larger grain borer-endemic areas.

Kel' Words: Prostephanus truncatus, Manihot esculentus, secondary metabolites, selection index, resistance

l'''''d'.<l (Aiu.'Iih<JI esculent« Crantz) is an extensively cultivated annual
.;rop In tropical "lid subtropical regions lor its edible starchy tuberous
runttL.11 ,,; a major source of carbohydrates (Phillips 19X4). The crop is
Ib(Jul In Illarl)' types or products, and the roots can be processed into
chip, and pellets used in compounding animal reed for cattle, sheep,
:1.('a;s, pigs, poultry, and fanned fish. Cassava flour is mainly used in bak-
cry products and cassava starch can be used as a generally thickening,
hindiltg, tcxtunng. and stabilizing a range or food products such as
canned i;",ds, frozen foods, salad dressings, sauces, and infant foods.

VClrJOIlSvarieties are usually differentiated from 0110another by their rnor-
phologica! churucrcnsrics such as color ofstems, petioles, leaves, and tu-
bers (Phillips 19~4). The crop is however infested by a number of beetles
thai teed on dry cassava causing postharvest losses (Mcf-arlane 19~C»).

The most common insect pests of' cassava are Diuoderus sp.,
Curpophih,« sp.. the coffee bean weevil (Aroecerus [ascutaius). the
lesser grain borer LRhiroperttm dcnninicai, and more recently, the
/·)ro.H"i'IIc1IiIlS uuru.tuus Ilorn. P. truucatus is a serious major pest of
farm-stored maize cobs and dried cassava in Mexico. Central America.
and recently III Africa (Hodges !<)S6, Rccs 199'1). Adults bore into cas-
sa va or maize husks, cobs, or grain, making neat holes and tunnel by
producuig large quantities of dust (Nangayo et ul. 1993,2002; Nansen
ct ,d.!O(l4). Since the report or its first outbreak in A frica in 1981, there
IHI' been rapid and sustained spread of P. IrunCll1I1S across the African
continent (Kcga and Warui 19fD, Harnisch and Krall 1994, I lodges
10\;(,) The insect has now spread In Benin, Burkina Faso, Burundi,
Gh.m«. Guinea Conakry. Kenya, Malawi, Mozambique, Namibia,
Niger, Nigeria, Rwanda, South Africa, Tanzania, Togo, Uganda, and
L.ambl·:1becoming the most destructive pest of dried cassava and stored
maize (! larnisch and Krai! 19x4, Hodges I 9X6, I3oxn1l2002, Nangayo
1:1al ~O(j:, Nanscn ct al. 20(14). P. truncatus was reported 10 have the
pOI,:rlli:rI to spread tl' the entire major maize and cassava-producing
region, in A Irica (N:llig 'uyo I.!I al. 199), 2002: Nansen ct al. ::'(04).

P. uuncatus is nOI restricted 10 stores hut I)c~ur., \\ I,kly ii, Ilk u.uuru!
environment. Although no preferred breeding ,iIGS hm,' \el b,·CII ,Iis-
covered, laboratory tests shov that l'. t nuuatus is able In hrcvd -u,·-
cessfully on dried wood from il range ofirees ,1<'\\ dl as the .incd ;1, llb
of' cassava and maize plants (NiIilSCIl et :11.2ClO·1. D,IPILlI1 ,:1 :11. 2 •• 'I-
The rapid spread of P. InmC(1'Il.) in A [rica was attributed I,) u-, :,bdil. III
l1y long distances ranging from 2 to 24 kill t Wnght !%-i, II, ,j,;."
I 9R()). P. truncutus is highly voracious and destructive. p(l,ing:1 [h ,·al
of food security to rural populations (Nail!!·"",,) t:1al .2111(')

The dried roots ofcassuva Ill:JYbe I"<ld," reduced 10 du-.' b, I)", Ill;:
adults of P. truucatus. i\n:ra!~c losse, of I 'l'" have h'·<':1<r\'c,,,\kd ::I.er
6 months of storage and as high as .~()no in some case- (\~:l!'lh~\!~)\ t!
1991, Espinul ct al. 1996). The numerous vurictics of e:lS:"",I ar.. 1 v tr-

ally grouped in two main calcgnn\,,~: !1·/II"i/i,J/ 1'''/11/111(' '1I1d .I""",,'/I'[
aipi, or bitter and sweet cussuvu. respecnvclv: the dislitlClinn 11,,1\\cen
them rests UpOIl the couient of hydrocyanic •.cid. which C:luses lOXI'iily
in the roots. brunches. and leaves of the plal1l in bOlh frcL' "nd chc.ni-
cally bOU11dforms. One aitcn.auvc srraicgv for I\)(;control «f insect .h:1I
is cost effective and cnvironn.crrally tricndlv is hllsl resistance i -:-1" 'Ile
and Eubank, 2(10 I). I lowever, C;lssa\ a is mostlv sdL'ck't! lor ,lgnll'l !1IY
Ira its such as yield and dura.ion of maruru, 'lilt! 'lot fllr r",j,lili1c·,' III

/J. truncatus while in dried form in storage.
The preference or cassava as a major host by l'. IUII/('Ultl.' " :1;lIl1or

constraint to ample production otcassava and sior.rgc. TII!' studv Ih,:rL'-
fore analyzed the nutritional and secondary metabolite cornpo-auou- .II

.15 cassava varieties and evaluated levels of damage and rel'nl,!u";'"ll
by P. truncatus ill order to assess their resistance 10 uuack.

Materials and Methods
Study Site and Sources of Cassava Varieties. The s[l;d, '',is c,1I ·1""

out in the Laboratory or the Department C,I'Crop l'rotccuou. 1'",I_riol
University of Agriculture, Abcokutn (FUN·\ ..\ n l. t)gull ';l:Ile. Nigc-rI;1.

, Ihe Author ~fJ! ~. l'ubhsh, ..d hy O:dt)rd University Prl,.';)s Oil bchnl fof the Entomologicnl Society of rvrncnca.
I"hl:-' j, an Opcu :\.:t.:t.:S:; <lrtil.:k disuiburcd under the I(TIllS orthc Creative COlnI11011.-:: Atu'ibuuon Non-Com.ncrcral Li('c:l:'(' Ollip: ··..::r":~Li\ ccornmon- ll! gll,:..:n"L" hV-lkl II I. ,j,,,!l Ill. ~'''ill

n, ·\1-CdlllirH.:rClal re-use, disr.inution. and reproduction in uuy medium, provided [he nriginal \\'01'1.. is property cited. For commercial r( 1I'i,:. rk·;l."~· \.dl"i\;ll.·' I,Hlm:l:'" IlV, nu ,';,·Ii ;, ,1l1P,-', ."1
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Cassava varieties

Fi ttccn varieties of M. esculenta screened for infestation and damage
by P. truncatus were sourced from International Institute of Tropical
Agriculture (UTA). They are among elites varieties released by IITA to
tanncr-, and some hav e shown resistance to infestation by cassava

.•.mealy bug on the field. The cassava varieties are presented on Table I.
The cassava roots were peeled and cut into cubes of 10-20 em:' sizes.
They II ere oven dried to moisture content of ~ 13%•.

Insect Culture. The adult larger grain borer used for the study was
obtained from culture maintained in the Department of Crop
Protection, College of Plant Science and Crop Production, FUNAAB.
Several adult P. truucatus from the culture were introduced into maize
kernels C'Solo") kept in two glass jars under ambient condition in the
laboratory for 5 days to lay eggs. The jars were observed for large;' grain
borer emergence as from 20th day alter the removal of the introduced
larger grain borer adults. Larger grain borer that emerged within the first
IUdays were used for the study.
Evaluation of the Dried Cassava Chips to Damage by P, truncatus.

One hundred grams of dried cassava chips, each of the 15 varieties
were weighed and placed in 250-rIll Kilncr jars. Ten adult 1'. truucatus
of U I(I days old were introduced into each of the jars containing the
dried cassava chips. The treatments were replicated four times and
arranged on work table in the laboratory in a completely randomized
design (CRO). At 3 months postinfestation of the cassava varieties, the
insects and the dust generated by the feeding activities of the insects
was sieved out, The following data were collected: I) weight of cassava
chips, 2i weight of cassava powder, 3) total number of chips, 4) number

Table 1. Names and descriptions of cassava varieties used for the
study

SIN Cassava varieties Cotor
1. 91/02324 White
2 95/0166 White
3. 98/0581 White
4. 95/0289 White
5. 92/0326 White
6. 01/0040 White
7. 928/00068 White
8. 91934 White
9. 30572 White
10. 98/2132 Yellow
11. 05/0303 Yellow
12. 96/1672 White
13. 05/0024 Yellow
14. 01/1368 Yellow
15 07/0824 Yellow
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r Fig. 1. Perforation of cassava chips by larger grain borer.
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of chips perforated, 5) total number of adult P. tnnicutus, and 6). The
following were calculated: I) % cassava chips perforated and 2) "»
cassava chips weight loss.

Determination of Resistance Using Selection Index. Rcsrstancc
was determined using selection index based on number or adult Imt:er
grain borer, weight of cassava powder, % cassava chips weigh: loss,
and % cassava chips perforated. Data collected on the four p.rr.uucnrs
were integrated to define the resistance reaction of the maize vurieucs
by summing the ratios between values and overall mean and dividing
by four (number of parameters). Varieties II ith selection index I allies
less than O.R arc rcuardcd as resistant and those with a selection index
greater than 0.8 as susceptible ( Icfcm ct ul. 20 II . .\tlloi;..ll(, c·1 al. 201') J

Determination of Nutritional Composition and Secondary
Metabolites of the Cassava Varieties. One hundred gram, tined ,;,,-
suva chips of each variety were taken and ground to powder The nutri-
tional composition and secondary metabolites of the cassavn \ aricucs
was determined using the method 01·official methods of analysis of the
Association of Analytical Chemists (I <)90).

Experimental Design and Data Analysis. The experiment lias
conducted using ('RD. Data collected were subjected 10 anal~ si, nfv:ir-
iunce and significant means were separated using
Students's Newsmankeul Test. Cassava damage indices such as Iii ;d
population of adult P. truucatus, weight of cassava powder, ",. chips
I"crforated were correlated with nutritional composition. and secondary
metabolites ofthe cassava.

Results
Damaged Cassava Chips and Weight of Cassava Powder. The c. ,-

sa va variety 01/0040 had a significantly higher percentage of the cllI[)S
perforated (F = 497151; df = 14, 45; P < O.()()UI ). It IVas however I 1I

significantly higher than the percentage of the chips perforated In
91934,95/0166,05/0303. and UY0024. Signlticantly 101\\::rpcrccnra 'l'

(17.72) of the cassava chips was perforated in 928 UUU6X It II.IS
however not significantly higher than the percentage of the clups pcrr.i-
rated in 95/0289 (26.22%) an,l 01/1368 e3.\~%). Tit" percentage ,)1"
the cassava chips perforated in 91/02324 (5( •.45%), 92'032(. ISg.62".).
98/2132 (52.5 I%J, and 3U572 (49. 721~';,)were not ,i<!l1ificantly di l1i:rcl1l
from each other (Fig. I).

The result depicted in Fig. 2 shows that the cassava \ anciy \)2·\
0006R had a significantly (I'" -= 661835; dl"- 14.45: J' < 0.000 l i highcr
weight of cassava powder (82.28 g). It was however not signiticanlly
higher than the weight of cassava powder in ()S'0289 (737'ii g) and () I
136R (76.68). The lowest weight (31 II g) ofcassava powder WilS from
05/0303. It was however not signilicantly lower than the lI'c:ight ofens-

sa va powder in 05/0024 (33.82 g), 9510 11i6 (33.42 g), 9193-1 (\2D [.!),

01/0040 (2R.43 g), and 9210326 (4 1.39 g).
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Fig. 2. Weight of cassava chips powder in the cassava varieties.
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Fig. 3. Population of larger grain borer in infested cassava.
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Reproductive Success of Larger Grain Borer in Infested Cassava
Chips. The final population of adult P. truncatus. The variety 9281
OOOoRhad a significantly higher number (277.0) of adult P. truncatus
(F = 3502.71; dr = 14,45; P < 0.000 I). The number of adult P. truuca-
tus in 95/0~89 (241.0), 96/1672 (270.0), and 07/0824 (23~.0) was not
sigmficantly different from each other (Fig. 3).

Resistance Rating of the Cassava Varieties. The selection index
value based on integration of number of adult larger grain borer, weight
of cassava powder, % cassava chips weight loss, and % cassava chips
perforated shows that the cassava varieties 95/0166,92/0326,0 I10040,
(J5'00~4, and 91934 had selection index value <0.8 while the selection
Index of others were >0.8 (Fig. 4).
Secondary Metabolites of the Cassava Varieties. The results pre-

scntcd in Fig. 5 shows the secondary metabolites of the cassava vari-
7 l!ltes. The alkaloids (2.87) in 928/00068 was significantly (P < 0.05)

Cassava varieties

d

•.... 450 .lC1J•....
0 400.0

I
c 350e
M b•....300 i bQ)
M bc be•.... 250~

d

I I d •_.~__L II
(1\ '" ..... N 0 00 N "' <T <t
00 " co M -er lD ", 0 '" '"N N ,,' ....• 0 '" c') ,~ 0 o
0 •...•. 0 N 0 ~ 0 a 0 0<, <, .....• '<, ...••.. <,

'"
<, ..••.. '<,

VI lD DO 00 ....• r< '" U'\ r-,

'" <h en (J') 0 0 a 0 0

Cassava varieties

higher than what was obtained in other cassava varieues. lhe alk.uo«!
composition (2.08) was however significantly (P < D.(5) lower in 0~:
0581. The oxalate composition (7.42) was higher in 05!()U2-l. II ,vas
however not significantly different from the composition ill other .as-
sava varieties. Flavonoid content (I.R5) was significautl, iP c U lJ5)
higher in 91iO~324 relative to what was obtained from other varicic-,
except the varieties 92B/U0068 and 05!30.\ that has I.X3 oxal.ue content
at a piece. The tannins and saponins content (3.67 and 3.0}, respec-
tively) in the variety 98/~ 13~ was significantly tP < D.n: I higher -h.m
the content in other cassava \ arictics. COni cr-cly, tannins and ';IJlll un-,
content (2.43 and 3.0 I, respectively) in the vMiL'I), ()7IOR2-l \la, ,ig u li-

• cantly (P < O.OS) lower. However, the saponin content on.o.1 "llti.'.1l1
in 95/02R9 and 07/0824. respectively. Tannin- content or~.-ll alld .: ·n
in 93'/0289 and 05/0303, respectively. were no: signillcanli) II" UIIS)
different from each other.
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_Table 2. Correlation of P. truncatus damage indices and ~utritional composition

NA NCCP WCPO MC OM FC AC CF CP CHO
NA 1

<, NCCP 0.879" 1
WCPO 0.885" -0.999" 1
MC 0.111 -0.062 0.065 1
OM 0.011 -0.046 0.043 -0.897*' 1
FC~0.103 --0.006 0.002 -0.274 0.478 1
AC 0.088 0.058 -0.057 0.495" -0.545 -0.054 1
CF 0.217 --0.098 0.095 0.583*' -0.617 -0.099 0.943" 1
CP -0.011 -0.064 0.053 -0.635" 0.520 -0.005 -0.257 -0.234
CHO 0.102 -0.198 0.199 -0.668*' 0.634 -0.137 -0.765" -0.776" 0.602*'
NA,number of adult LGB;NCCP,number of cassava chips perforated; WCPO,weight of cassava powder; MC, moisture content; OM, dry matter content; FC

fat content; AC,ash content; CF,crude fiber content; CP,crude protein content; CHO,carbohydrate content.
'significant at p -::;0.05. •
"significant at p 'S 0.01.

Table 3. Correlation of P. truncatus damage indices and secondary metabolites

FLAVNA NCCP WCPO HCN TAN SAP ALKAL OXAL
NA 1
NCCr 0.879*' 1
WCPO 0.885** -0.999" 1
HCN -0.217' -0.289 -0.278 1
TAN -0.321' -0.419" -0.405 0.857** 1
SAP -0.391" -0.437** -0.423" 0.874*' 0.964" 1
ALKAl -0.123 -0.225 -0.231 0.822*' 0.703** 0.722" 1
OXAL -0.225 0.220 -0.215 0.369' 0.097 0.208 0.284 1
FLAV 0.072 -0.000 0.021 ' 0.534*' 0.498*' 0.505" 0.486*' 0.136
NA,number of adult LGB;NCCP,number of cassava chips perforated; WCPO,weight of cassava powder; HeN, hydrocyanic acid content; TAN,tannin content;

SAP,saponin content; AU(AL,alkaloid content; OXAL,oxalate content; FLAV,flavonoid content.
'significant at p ::; 0.05.
"significant at p S;0.01.

Correlation of P. truncatus Damage Indices with Nutritional
Composition. The correlation of damage indices of the cassava with
nutritional composition of the cassava is shown in Table 2. The number
of P. 1I'I/IlC(IIUS adult correlated positively with the weight of adult
P. truncatus (r = 0.554; n = 58). Similarly, the number of cassava chips
perforated and weighr of cassava powder correlated positively with
number of adult P. (I'll 11C(l{US. This indicates that the higher the number
of adult P. flWICU!IIS. the more the number of cassava chips perforated
and the more the cassava powder.

Correlation of P. truncatus Damage Indices to Secondary
Metabolites. The correlation of damage indices of the cassava with
secondary metabolites of the cassava is shown in Table 3. Tannin con-
tent 01' the cassava negatively correlated with the number of adult
P. 1/'////CI1I1IS. (r= - 0.32/; n = 58). Similarly, the saponin content neg-
atively correlated with the number of ad nit P. IrUI1C1lfllS and weight of
cassava chips powder (-0.391 and -0.423), indicating that high tannin
and saponins content has a restrictive effect on the number of adult
P. t nuuatus and weight ofcassava powder. The correlations ofoxalate
contents of the cassava with damage indices of the cassava by P. trun-
COlLIS and tlavonoids content with weight of cassava chips damaged
(I' = 0.021; 11 = 58) were insignificant. The correlation of the 'hydro-
cyanic acid content of the cassava with number of P. {/'U/7C([fIl.\· was neg-
alive and significant (r = - 0.2/7; n = 58)

Discussion
The results of the study indicated variations in the nutritional com-

position of the cassava varieties and ability of P. truncatus to damage
dried cassava irrespective of their varieties and nutritional composition.
Chijindu and Boareng (2008) reported that processed cassava chips dif-
fercd in their overall chemical contents and their responses to P.

truncatus attack. Akunne eon?» attributed differences in the develop-
ment periods of P. (ntl/CI/IUS in some cassava cultivars to difference- in
the nutritional values of tile cassava cuuivars as earlier reported by
Okckc ct al, (19R9). Giles and Leon 1197:') and l lodge-, L'I :11.\1%5)
"reported P. truncatus as a highly voracious insect pest that is capable or
causing up to 40% yield loss in stored maize grains within 6 months
and 75''/0 in fermented cassava roots within .j months. Espin«! CI :11.
(1996) report the ability of the adult beetle of P. truncatu» anJ ItS lar, al
stages to damage wide range ofcommodities including S(\IlICroots ;,Iill
tubers, cereals, pulses, cocoa. coffee, groundnut. and wooden struc-
tures, Similarly, Nyakunga it(82) and Osipit.m CI al. CO II) ;ib"
reported the ability of P. truncatus to damage and breed on dried r.iot
and tuber crops. In this study, high percent weight loss of ~2"·;, \,a,
recorded in 92B/00068 within 3 months of infestation. indlcatll1g tile
ability of P. truncatus to cause huge damage in infested cussa, a 1 hi'
result is similar to that of Hodges et al. (19115) who reponed 7.j"" weight
loss in fermented cassava roots and 52'% in unfermented ones after 4
months of infestation. Gill's and Leon ( 197:') and I lodges ct al. II L)~.~)
noted that the most obvious cause of weight loss in P, {J'III/CU{U.\ inl\;,I(;d
grains is conversion ofthe grain to maize powder by adult, and larvae-
boring activity, and this could completely reduce grains to powder.

The rapid multiplication of P. (TIII/e(/(us from the initial lOP. ///11/-

catus adults to 380.0 in 0111368 and :'77.0 in 92B!UOOoX sliggestlilat
P. truncutus has high fecundity and high reproductive ability in pre-
ferred host. Li (1988) reported that oviposition hy f. t nnuatus spanned
through life and peaked at 20 clays after mating. Nyakung» II')<~)
reported daily fecundity of 1.4-3.9 eggs per day for adult P. (T//lI('UlII.I

depending on the quantity and type 01' food. Li (1988) reported that
adult P. truucatus commonly live for more than 100 days under labora-
tory conditions.
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In this study, the correlation of the dry matter, fat, ash, crude fiber,
_ crude protein, and carbohydrate content with damage indices were not
significant, suggesting that P. ttuncatus damaged the cassava varieties
irrespective of their nutritional composition. Hodges et al. (t 983)
ceported the ability of P. truncatus to penetrate materials in which there
i,; no evidence of breeding such as wood, perspex, and polythene, sug-
gesting the ability of the insect to bore into solid substrate irrespective
of their nutritional quality. The ash and crude content of the cassava
varieties correlated positively with number of dead P. truucatus adult,
suggesting that ash and crude content are likely to playa key role in
adult mortality of 1'. truncatus .

The result of the study indicated varietal differences in the response
of the cassava varieties to damage by P. truncatus. The cassava variety
o t10040 had a signi ficantly higher number (71.55) of the cassava chips
perforated and significantly lower % (28.43) converted to powder. This
indicates that the variety was perforated by the insect but was not a pre-
Ierrcd variety for feeding by the insect. The variety 92B/00068 that had
a significantly higher % (8~.28) of the cassava chips converted to pow-
der suggests preference of the variety for feeding by P. truncutus. In a
similar study, Akunne (2008) studied the effect of cassava varieties on
oviposition and development of larger grain borer, P. truncatus and
aunbuted low ovipusition preference for the variety Nwugo to the pres-
ence of oviposition deterrents. .

In this study, the correlation of the nutritional composition and
secondary metabolites of the cassava with damage indices in infested
cassava shows that high tannin and saponin has -restrictive effect on
multiplication of P. truncatus and their weight. Of the phenolic metabo-
lites, greatest emphasis has been placed on the group of compound col-
lectively known as tannins (condensed tannins, hydrolysable tannins,
polymeric tannins), with overwhelming evidence that in domestic ani-
mals, excessive levels of tannins in foodstuffs do have deleterious effect
on nitrogen imbalance (Haslam 1989, CI BA Foundation 1992).
Tannins are naturally occurring plant polyphenols that bind and precipi-
tate proteins and have large influence on the nutritive value of many
foods eaten by humans and Iced stuff eaten by animals. Haslam (1989)
reported tannin as having major impact on animal nutrition because of
their ability to 1'01111complexes with numerous types of molecules such
as carbohydrate, proteins, polysacaccharide, and enzymes involved in
protein and carbohydrate digestion. Reed (1995) reported that tannins
negatively affect animal feed intake by affecting its digestibility and
palatability. Studies also reported higher feed intake and weight gains
when tannin-free diets were compared with tannin-containing ones
(Haslam 1989, Reed t 995). Jain and Tripathi (1991) reported that sapo-
nins and sapogenins isolates had insect anrifeedant activity against
the larvae of the noctuid, Spilosonia oblique, with the most active
compound being diosgenin-3-0-[a-L-rhamnopyranosyl( 1->2)]-[B-D-
glycopyranosyl (1-.3 )-B-D-glucopyranosyl( 1-4)]-( B-D-glucopyrano-
side (X) inhibiting 73.63% feeding at 0.022% concentration. Saponins,
iridoids, sesquiterpene lactoues, and nonprotein amino acids were
reported to exhibit insect-deterrent activity. Terpenes and its derivatives
such as Azadirachtin and Pyrethriin-I were reported to be effective as
antifeedants with specific toxicity (Jain and Tripathi 1991).

The study shows that high hydrocyanic acid has a restrictive effect
on the number of P. tiuncatus adult. The result is similar to the findings
of Akunnc (2UOX). which indicated low preference of cassava variety
Anti-Ora for damage by larger grain borer as a result of its high cyanide
content as earlier reported by Dufour (t 987). Tcwe et al. (19RO)
reported that bitter roots of the cassava plant may contain up to I g of
hydrocyanic acid per kilogram. The cyanogenicglucosides of cassava
(Linamarin and Lotaustralin) on hydrolysis releases hydrocyanic acid.
The presence of cyanide in cassava has caused a global scare as to the
safety of cassava and its products for human and animal consumption.
Bclloui and Riis (199·1) reported that over 1.000 plant species produce
cyanogenic glucosides in variable concentrations, which includes
cassuva a highly cyanogenic species. Hydrocyanic acid was reported as

--. a feeding deterrent in plants such as sorghum, white clover, and peach.

A growing cassava is an unacceptable food tell' the grasshopper,
Zonocerus varicgatus, because ofthe relatively large amounts olcyauo-
gens produced in the leaves. Similarly, the burrowing bug. CI'rfOiIlCI'III'

bergi, prefers feeding on roots with low rather than high cyanogen con-
tent. Nymphal mortality was greater on a cassava clone with high cyano-
genic potential, while adult insects lived longer and produced more eggs
on a clone with low cyanogenic potential. In field trials, considerably
more feeding damage was observed on clones with 101\"cyanogenic
potential, and in free choice tests, maize was a preferred host.

TI;e study indicated varietal differences in response DC cassava to
damage by 1'. truncatus. The high perforation index and % \\ eight loss
in some of the varieties suggest that cassava is a preferred host !()I" infcs-
ration and damage by P. truncutus. Damage by P. ttuncatus to infested
dried cassava chips correlated negatively with the hydrocyanic: acid
content and secondary metabolites such as tannins, saponins, and alka-
loid, suggesting that the relative resistance to damage by P. Irt/l1Cl1f1/1 in
some of the cassava varieties may likely be conferred by hydrocyanic
acid and secondary metabolites of the cassava varieties. among other
factors. The study also shows that the nutritional and secondary mcu.b-
elites composition of the cassava varieties varied. The cassava varieties
95/0166, 92/0326, 01/0040, 05!()024. and 91934 were r,'sistant to
P. mll/WIUS damage, while others were susceptible. The genetic \.al ia-
tion in cassava varieties could therefore be explored to breed resis: un
cassava varieties lor use in larger grain borer-endemic areas.
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