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Abstract

A study was conducted in Nasarawa State of Nigeiih a random sample of 70 cassava
traders in the year 2004. 100g of sub-sampledddcieips were collected from both old and
new stocks of dried cassava chips. Also, a stradtgquestionnaire was used to examine the
cost implications of insect pests’ infestation @maged dried cassava chips. Results showed
that three primary pests;Lasioderma serricorne, Rhyzopertha domingad Dinoderus
minutus  constituted 55 percent while four secondary pestsnprising of Tribolum
castaneum, Cryptolestes ferrugineus, Liposcels tnmb®phius and Sitophius zeamais
constituted the remaining 45 percent of the totahber of insects collected. Estimation of the
economic loss on dried cassava chips revealed dbatit 76 percent of loss in value of the
stored cassava chips could be attributed to inpests damage. The loss in value due to insect
pests infestation also accounted for 31 percenheimarketing cost for the damaged cassava
chips. This is an indication that improved and wpiate processing and storage
technologies are required for cassava chips produostand storage in Nigeria.
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Introduction

Cassava Mlanihot esculenteCrantz) is a commonly grown crop in the humid itepwhere its
storage roots are an important source of high-gnéygd. In Nigeria, cassava is widely
consumed in various forms as fermented and pargektinized fried flakes (gari), fermented
sun-dried and ground flour (lafun) and as fermentmsh (fufu) (Oyenuga 1968). The leaves
which are also eaten are very rich in protein, raleeand vitamins and most essential amino
acids except methionine and phenylalanine (Ravndrad Ravindran 1988).

In many zones, cassava is gradually replacing n@etional crops due to the ease of its

production, drought resistance and abiity to érin nutrient-poor soil (Aalbersberg and

Limalevu 1991). Cassava consists of 60 to 70% nvdience, processing it into a dry form

reduces the moisture content and converts it intwendurable and stable product with less
volume which makes it more transportable (IITA 1P9@Processing is also necessary to reduce
both the cyanide content and post harvest lossest ftubers.

In the recent times, there has been a profouncesitdy the Federal Government of Nigeria in
broadening the awareness of farmers towards irenlepeoduction of cassava. The increase in
production might encounter a setback due to posvest losses associated with poor
processing and storage facilties. Cassava chps@mmonly stored as sun-dried chips in the



open or by using artificial dryers before storing about 13% moisture content (Parker and
Booth 1979). There are reports indicating that riiethod of storing cassava has a profound
efiect on the rapid deterioration of cassava rastswel as influence the rate of insect pest
infestation (Ingram and Humphries 1972). About 3Jfecies of microorganisms have been
isolated from damaged cassava roots (Plumbley aokardd 1991) whie about 15 insect

species have been reported infesting cassava inhgisrage (Ingram and Humphries 1972).

In the study area (Nasarawa State of Nigeria),edeah dried cassava chips procure their
merchandise from growers who prepared the chigkein farms some distance away from the
point of sales to the dealers. At times, the casships are purchased partialy dried and may
necessitate further drying before bagging. Th@schire generaly heaped together in the open
irrespective of the source and pre-treatment donfl) given to the chips by the growers
before the dealers purchased them.

This mode of heaping together dried cassava chipshe open before bagging further
exacerbated pest infestation in storage and graivimicroorganisms as a result of improper
drying. This study reports the effects of inseestp infestation and the economic loss that
cassava chips dealers suffer as a result of imprbpeding and processing of the cassava
product.

M ethodology

A survey of storage insect pests of dried cassays @and potential economic loss of the chips
was conducted in February and March, 2004 in tlsasa-producing zone in Nasarawa State
of Nigeria. The zone comprises seven Local Govemhmigeas (LGAS) namely; Awe, Doma,
Keana, Lafia, Nasarawa-Eggon, Obi and Wamba. Teemein dried cassava chips were
randomly sampled in each local government areanggm total of 70 cassava traders. The
number of dealers thus formed the number of répscaf samples in each LGAs.

The study used mainly primary data which where ectdld by administering structured

guestionnaire to the sampled cassava traders. stlivey data include detaled modules on
costs of raw cassava, processing, transportatiorage, insect pest infestation, fungi infection,
guantity and value of cassava handled, damageds@dd Also sub-samples of dried cassava
chips were colected from old stocks (unsold dressava chips from previous season) and
new stocks (recently harvested and dried cassaws).ch

In each of the dealer's store five bags each ofstdd¢k and new stock of about 110-120kg
were selected. In each of these bags, about lkiyieaf chips were sub-sampled, put in Kliner
jars, covered with a ld and labeled appropriateéBamples of dried cassava chips was
colected in order to determine the type of insadfessting chips. The sub-sampled chips were
then kept in a deep freezer (982 for 14 days to render insects immobie. Fromhesample
collected, 100g of dried cassava chips was weighatd and these were carefully teased and
sieved to separate insects that were lodged inkielechips. The species and the number of
insects in each 100g sub-samples were observediedoand recorded. Thereafter each 100g
samples collected were mixed together to form apomite mixture of old and new stocks of
dried cassava chips. This was later used to deiertine total proportion of observable insects
in both old and new stock of dried cassava chips.

The proportion of each insect species was detedma®e the number of individuals of each
species diided by the total number of insect gefesting dried cassava chips and expressed
as a percentage. Also, the proportion of eacletinggecies found infesting old and new stocks
of dried cassava chips was determined as the nuaibiesect pests recorded in both old and

2



new stocks divided by the total number of individspecies and expressed as percentage. t-
value was used to test for significant differendestween observed insects infesting dried
cassava chips in each sampled area.

Economic analysis was done using descriptive ®tatisuch as mean and percentages and by
applying budgeting technique. The costs and retmalysis was helpful in determining
economic loss as a result of the damage causethdt ipests on the cassava chips in storage.

Results and Discussion

I nsect pest speciesidentified in stored dried cassava chips

The results of the survey showed thatsioderma serricondF.) and Rhyzopertha dominica
(F.) were more predominant in Doma and Lafia (Tdhleln Doma, there was an average of 19
and 14 forL. serricorneand R. dominica,respectively. Whie Lafia had an average of 10 and
11 for the same insect type, respectively. Tablalsd showed that there was significant
differences @o.os = 2.23) between the number of various insect typesrded in the sampled
area. Statistical significant difference was reedrdbetweenL. serricorne and Cryptolestes
ferrugineus (Stephens); and betwedn serricorne and Liposcelis bostrychophiluad in
vitually all the sampled area. Also there was ifgignt difference betweeRR. dominicaand

L. bostrychophilusn most of the sampled area.

Table 3 showed that of the seven species of stpreduct insect pests identified, thrde,
serricorne, R. dominica and Dinoderus minutugF.) are primary pests whie the other four;
Sitophilus zeamaisMosts., Tribolium castaneum (Herbst.), C. ferrugineus and L.
bostrychophilusare secondary pestf. serricorne which constituted 20.39% of the total
number of insects colected and identified fromediricassava chips was the most abundant
species whieL. bostrychophiluswhich constituted 10.39% of the total number skets was
the least abundant species.

Table 3 also showed that there were more storexttinsests infesting old stock of cassava
chips than the new stock. Of the total number divithual species of insects collected,
castaneumand D. minutus with 100% infestation was recorded in old stodkded cassava
chips over that of new stock. Generaly, insectpdnfestation was higher in the old stock of
dried cassava chips than that of the new stock.

The study has revealed that dried cassava chipsardotally free from stored insect pests’
infestation. The mode of drying cassava chips éndpen in the sun has been reported to be a
primary source of insect pests as against casdapa that were oven-dried (Parker and Booth
1979). In the same report by Parker and Boothy/qL9%t was shown that there was a
preponderance df. serricorneand R. dominicain dried cassava chips stored over long period
of time than compared to those stored for a shenibg of time. The present study also showed
that old stock of dried cassava chips had a higect pests infestation than the new stock.

The high population off. castaneumand D. minutusin particular and other secondary pests
such asC. ferrugineusin the old stock of dried chips might not be umamed with the large
amount of powdery substance produced by the feeatitigiies of the primary pests over the
fairly long period of storage. It has been repbrtbat these pest species develop faster on
broken food materials than on whole or intact n@ser (Haines 1991; Throne 1993). In
addition, T. castaneumand C. ferrugineusare known to have very high intrinsic rate of
increase (Smith 1965; Haines 1991)bostrychophiluss also reported to be a

good harvester of stored produce upon which theyet (Haines 1991).
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The survey also showed that virtualy all the dsalampled are engaged in the sale of cereal
grains such as maize, sorghum and milet, whichséweed close to, or in the same store with
cassava chips. Such a practice encourages cressatioin of produce by the pest species.
Thus this account for the presence Sf zeamaisa major pest of cereal grains on the dried
cassava chips in addition B dominica, D. minutusndL. serricorne.

Cost implications of insect pest infestation

Agricuttural marketing as a business actvity piee satisfaction to consumers of agricultural
produce in three dimensions, which are related hi® physical functions performed on the
produce before reaching the consumers. Satisfadib ‘form’ is being obtained through
processing, satisfaction of ‘place’ comes througingportation whie the satisfaction of ‘time’
is being derived from storage. The costs of pewfy these physical functions are
components of the marketing cost. This study alemtiied value loss due to insect pests and
mould infestation on cassava chips in storage dopthe marketing cost.

It was observed as presented in Table 4 that lbsgalue due to insect pests infestation
constituted about 31 percent of the marketing dostthe damaged cassava chips. The
marketing costs and the revenue for the damageshwaaghips were=N677.84 ard N397.76 per
bag respectively. In the end, the loss (negatteintome) o&=N280.08 was recorded, out of
which N67.22 was attributed to mould infection. Abd’6 percent of the loss in value of
cassava chips in the study area was attributechsiecti pests. For the undamaged cassava
chips, a bag was valued on the average at N677T8é. net income recorded was N280.08 per
bag (equivalent of 120kg).

Magnitude of lossin value of dried cassava chips.

The two major sources of loss in value of cassdnas ddentified in this study are, insect pests
infestation and mould infection. Table 5 compares Yalue loss due to insect pests with that
of mould infection. It was revealed that the mawmvalue loss due to insect pest was at
N584.35 per bag whie the minimum was N38.20 pay. b®n the other hand, mould caused
maximum loss in value by=-N214.39 per bag, whie mhieimum was=N8.14. The estimated

average difference in value loss (N145.64) betwtbeninsect pests and mould was found to be
statistically significant at 5 percent level.

Variability in the values of dried cassava chipsamong traders

The maximum value of undamaged cassava chips @uosd@nthe study area was N1450.00 per
bag whie the minimum value was: N560.00. On theerotiand, the damaged cassava chips
attracted maximum and minimum values =ef N620.00 &%M.00 per bag, respectively (Table
6). The value of damaged cassava chips was higiskable among the traders (coefficient of
variation = 0.60). This implies that the probabithat a trader who handled damaged cassava
chips would get no value for his cassava was Ole average loss in value- (N280.08/bag)
was statistically significant at 5 percent level.

Thescaleof lossin value of dried cassava chips.

The extent of damage and economic loss causedebindact pests on the dried cassava chips
was scaled based on the category of traders. Tee ttategories of traders identified had

between 20 to 29 percent of therr cassava reveoskt due to insect pests infestation.

Specificaly, the smal-scale traders on the awerdgd a loss 0&=N24,340.56 within a year.

The medium-scale traders had a loss=0f N62,685.4#& arge-scale traders had a loss of
N79,224.26 (Table 7).



Conclusion and Recommendations

Efforts towards increasing the production of caasiv Nigeria would hardly give satisfactory
results due to high rate of insect pests infestatin dried cassava chips in storage. Cassava
producers and traders have for long been expewgreconomic loss due to insect pests
infestation. The results of this study has rewvkaleat the primary source of insect pests
infestation of dried cassava chips is from old Isto€ dried cassava chips stil held in storage.
More so, subjecting new stock of dried cassavasdiapheaping in the open, makes them to be
susceptible to insect pests infestation as sontbest insects are active fiers. The study also
estimated the economic loss on dried cassava @&spsnduced by insect pests in cassava
producing zone of Nasarawa state. About 76 perokmbss in value of cassava chips was
attributed to insect pests damage. The loss ievdle to insect pests infestation accounted
for 31 percent of the marketing cost of damagedsasas chips. In order to aleviate this
problem, the study recommends the following:
() Improved processing and storage facilties shoudd grovided to cassava chip
producers and traders.
(i) Further research is required to evolve approprad¢hods of cassava chips storage
for insect pests control in stores.
(i)  Farmers/processors and cassava marketers shoulcenigbitened and trained
through workshops on how to effectively process stode their cassava products.
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Table 1. Insect pests species infesting stored cassava chips in different locations in
Nasarawa State of Nigeria.

Storage pest

Sampled Lasioderma Rhyzopertha Dinoderus Sitoph Tribolium  Cryptolestes
Liposcelis

area serricorne  dominica minutus ze@ma castaneum ferrugineus
bostrychophilus

Awe 7 6 7 5 5 4 3
Doma 19 14 8 15 8 7 9
Keana 4 5 3 4 5 4 2
Lafia 10 11 9 6 4 7 5
Nasarawa-

Eggon 3 6 2 2 2 5 3
Obi 4 5 1 3 3 2 3
Wamba 6 5 0 2 2 3 2

aThe figures for the storage pests are the mean ewurob insect pests obtained from 10
replicates each of old and new stocks of driedasas chips, respectively.



Table 2. Significant Difference in the number of insects observed in each LGA

Sampled area (LG,

Type  of Awe Dome Keana Lafia Nasarawe  Obi Wamba
insect Eggon
Ls & Rd 1.0C 5.00* 1.0C 1.0C 3.00* 1.0C 1.0C
(1.22) (3.45) (1.39) (0.98) (5.00) (1.85) (1.92)
Ls & Dm 0.0C 11.00° 1.0C 1.0C 1.0C 3.00* 6.00*
(1.05) (7.64) (1.85) (0.65) (1.72) (6.38) (14.29)
Ls & Sz 2.0C 4.00* 0.0C 4.00* 1.00* 1.0C 4.00*
(2.20) (2.76) (0.91) (4.30) (2.38) (1.72) (6.90)
Ls &Tc 2.0C 11.00* 1.0C 6.00* 1.00* 1.0C 4.00*
(2.20) (7.75) (1.79) (6.98) (2.70) (1.85) (7.41)
Ls & Cf 3.00* 12.00° 0.0C 3.00* 2.00* 2.00* 3.00*
(4.00) (8.57) (0.63) (3.61) (4.44) (2.63) (6.12)
Ls &Lb 4.00* 10.00 2.00* 5.00* 0.0C 1.0C 4.00*
(5.56) (6.94) (3.03) (5.38) (2.15) (2.13) (7.14)
Rd&Dm  1.0C 6.00* 2.00* 2.0C 4.00* 4.00* 5.00*
(1.20) (7.90) (2.98) (1.91) (5.33) (8.89) (16.67)
Rd & Sz 1.0C 1.0C 1.0C 5.00* 4.00* 2.00* 3.00*
(1.30) (1.21) (1.21) (6.10) (6.35) (3.57) (6.00)
Rd & Sc 1.0C 6.00* 0.0C 7.00* 4.00* 2.00* 3.00*
(1.30) (8.22) (0.69) (9.59) (6.67) (3.85) (6.67)
Rd & Cf 2.00* 7.00* 1.0C 4.00* 1.0C 3.00* 2.00*
(3.45) (10.29) (1.33) (5.71) (1.54) (5.77) (5.13)
Rd & Lb 3.00* 5.00* 3.0C 6.00* 3.0C 2.00* 3.00*
(5.55) (6.58) (3.85) (7.32) (2.16) (4.44) (6.38)
Dmé&sz  2.0C 7.00* 1.0C 3.00* 0.0C 2.00* 2.00*
(1.96) (8.75) (1.47) (3.13) (0.16) (4.08) (5.00)
Dmé&Te  2.0C 0.0C 2.00* 5.00* 0.0C 2.00* 2.00*
(1.96) (0.70) (4.08) (5.62) (0.58) (4.44) (6.06)
Dm & Cf 3.00* 1.0C 1.0C 2.00* 3.00* 1.0C 3.00*
(3.41) (1.54) (1.72) (2.30) (4.76) (2.22) (12.50)
Dm & Lb 4.00* 1.0C 1.0C 4.00* 1.0C 2.00* 2.00*
(4.65) (1.37) (1.64) (4.17) (1.64) (5.41) (5.56)
Sz &Tc 0.C 7.00* 1.0C 2.00* 0.0C 0.0C 0.0C
(0.87) (9.09) (1.43) (3.33) (0.42) (0.56) (0.52)
Sz & Cf 1.0C 8.00* 0.0C 1.0C 3.00* 1.0C 1.0C
(1.43) (10.96) (0.76) (1.79) (6.12) (1.79) (2.13)
Sz &Lb 2.00* 6.00* 2.00* 1.0C 1.0C 0.0C 0.0C
(7.69) (7.50) (2.53) (1.43) (2.13) (0.49) (0.36)
Tc& Cf 1.0C 1.0C 1.0C 3.00* 3.00* 1.0C 1.00*
(2.04) (1.61) (1.67) (7.14) (6.67) (0.52) (2.38)
Tc& b 2.00* 1.0C 3.0C 1.0C 1.00* 0.0C 0.0C
(2.98) (1.43) (0.63) (1.67) (2.38) (0.45) (0.49)
Ct&lb 1.00* 2.0C 2.00* 2.00* 2.00* 0.0C 1.0C
(2.38) (2.11) (2.86) (3.57) (4.08) (0.64) (2.22)

Figures in parentheses are t.valugsist= 2.23 *significant at 5 per cent level of probipi

Ls =Lasiodermaserricorne Rd =Rhyzoperth@ominica Dm =Dimoderusminutus
Sc =Sitophiluszeamais Tc¢ = Tribolium castaneumCf = Cryptolestederrugineus
Lp = Liposcelisbostrychophilus






Table 3. Species composition of insect pests infesting old and new stocks of dried cassava chips in Nasarawa State of Nigeria

Old Stocl New Stocl Old and New
Stock
No. of| Proportior No of| Proportior | No of| Proporton o
Common name | Species Family Group off insect | over old and insect | over old and insect |insect typeg
insect pest| specie | new stock (%)| specie | new  stockl specie | (%)2
S S (%) S
Cigarette beel | Lasiodermiserricorne | Anobidae Priman 47 88.68 (70.3¢° | 6 11.32 53 20.39 (26.8¢
(19.64)
Lesser grain Rhyzopherta dominica| Bostrychidae | Primary a7 90.39 (71.95)| 5 52 20.00 (26.56)
borer 9.61 (18.05)
Dinoderus minutus Bostrychidae | Primary 30 100.00 0 30 11.54 (19.82)
Powder post (90.00) 0.0 (0.00)
beetle Sitophilus zeamais. Curculionidae | Secondary| 32 5 37 14.23 (22.14)
86.49 (68.44) 13.51
Grain weeVvil Tribolium castaneum | Tenebrionida | Secondary| 29 0 (21.56) 29 11.16 (19.55)
e 100.00
Flour beetle Cryptolestes Secondary| 23 (90.00) 9 0.0 (0.00) |32 12.31 (20.53)
ferrugineus Cucujidae
Flat grain beetle Secondary| 23 71.88 (57.99) | 4 28.13 27 10.39 (18.81)
Liposcelis Liposcelidae (31.95)
Book lice bostrychophilus 85.18 (67.37)
14.82
(22.63)

aProportion number of insects collected from 10icafds of both old and new stocks of dried casshies
bFigures in parentheses are arc sine transformaifanean percentages of insect pests found in Hotarm new stocks of dried cassava chips.



Table 4. Average marketing costs and returns per bag of damaged and
undamaged dried cassavachips in Nasarawa state.

Damaged cassawas ch Undamaged cassava chips

Item Cost=(N) Percenta CostiN)  Percentage of
marketing cost marketingstco

Raw cassava 211.43 31.19 21143 53.16

Processing* 73.43 20.8 73.33 18.44

Transportation 28.83 04.25 218.83 07.24

Storage™** 84.17 12, 84.17 21.16

Loss due to nsects 212.86 31.40 NA NA

Loss due to mould 67.22 09.92 NA NA

Total Marketing cost 677.84 100.00 397.76 100.00

Revenue N) 397.76 677.84

Net Income$N) -280.08 280.08

NA = Not Applicable

*Processng cost INCludes COostS of labour foiregeand drying.
*Storage cost includes costs of labour, bag eam.
Note = A bag of dried cassava chips in the stu@a is equivalent to 120 kg.

Table 5. Magnitude of vdue loss per bag of cassava chips as aresult of insect
pests infestation and mould infection in Nasarawa state.

Value Loss=£N /bag) due to

Variation parameter Inspest Mould

Maximum 84534 214.39
Mhnimum 38.20 08.14

Average 212.86 67.22
Standard deviation 243 60.94
Difference 145.64*

tvalue 9.48

*Sgnificant at 5 percent level.



Table 6. Vaiaion in vdues of insect damaged and undamaged cassava
chips among the traders.

Value #£N/bag)

Variation parameter Undamaged Damaged

cassava chips cassava chips
Maximum 1450.00 620.00
Minimum 560.0 50.00
Average 8ar 397.76
Standard deviation 325.66 237.53
Coefficient of varation 0.48 0.60
Difference 280.08*
t-value 5.81

* Significant at 5 percent level.

Table 7. The scde of value loss per trader per year due to insect pest and
fungi infestation by category of traders.

Value Loss due to

Category of traders Ingeests £N) Moule=(N)
Smaltscale (<500 bags ) 24,380.5 5,338.26
(20.40) (4.47)
Medium-scale (500 — 1000 bags) 62,685.43 12534.19
(23.57) 4.7
Large-scale (>1000 bags) 79,224.26 18,663.52
(28.99) (6.83)

Figures in parentheses are percentages of revenues.



