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Effects of Mealybug (Phenacoccus manihoti)
Infestation on Cassava Yield Components
and Plant Tissue Quality

Auswirkungen des Befalls durch die Schmierlaus Phenacoccus manihoti auf die Er-
tragsbildung und Qualitiit des Pflanzengewebes bei Kassave (Manihot esculenta
CRANTZ)

by D.K.G. Ayanru *)

1 Introduction

The cassava mealybug (Phenacoccus manihoti MAT-FERR.) was reported only recently
in Nigeria (AKINLOSOTU and LEUSCHNER, 1981). Since then, its outbreaks on cassava
have reached epiphytotic proportions in the country and other cassava growing regions
of Africa (NWANZE et al., 1979; LEUSCHNER, 1980).

Integrated control measures, involving early planting (ANON, 1980), insecticides (ATU
and OKEKE, 1981) and predators (BENNETT and GREATHEAD, 1978), among other,
are advocated. But as the measures are yet to have major impacts, the pest still occurs
extensively on cassava.

The consequences of mealybugs infestation in cassava are far-reaching. These include
defoliation, growth abnormalities, reduced yields or total crop failure (NWANZE,
1982). However, yield loss data for Nigeria are not yet readily available, while the ef-
fects of the pest on tissue quality have received only limited attention. This paper re-
ports on the changes in yields, sugars, metabolizable energy and protein contents in
cassava stem and tuber tissues, as affected by mealybug infestations.
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2 Materials and Methods

Two-bud-node stem cuttings of a clone (TMS 41044) of cassava (Manihot esculenta
CRANTZ) were planted 1 m apart on pairs (split plots) of 1 m wide x 14 m long rows in
field plots at Ugbowo, Benin City, on June 22 1983. This provided a randomised block
design in which 10 plants in each of the paired rows were replicated four times in each
of three blocks.

On Aug. 22 1983 plants were side-dressed with fertilizers at the rates of 60, 60 and 60 kg
of N, P,O, and K,O/ha, respectively.

Plants in one of each paired rows spaced 4 m apart were sprayed at 3-weekly intervals
with Folithion 200 (Fenitrothion) at a formulation of 250 ml/100 | water, between Oct.
22 1983 and March 12 1984, using a Wambo sprayer. On April 22 1984, plants were eva-
luated for canopy height, stem diameter (at 10 cm from ground level), defoliation and
infestation by the cassava mealybugs (Phenacoccus manihoti Mat-Ferr.). Defoliation
was assessed visually and on the basis of dry leaf wt. per plant, while infestation scores
were based on a scale of O (no infestation) - 5 (severe infestation) modified after ATU
and OKEKE (1981). Then, plants were harvested for fresh stem and tuber yields, and
samples were dried and processed according to the method of RAGUSE and SMITH
(1965) for the determination of tissue dry matter, total carbohydrates and protein con-
tents.

Quantitative determination of sugars, following hydrolysis of complex tissue carbohy-
drates with HCL, was done by the Benedict’s solution titration method (LAMBERT and
MUIR, 1959). From the amount of sugars in a tissue, metabolizable energy contents
(Kcal kg') were estimated according to VOGEL (1975). Percentage crude protein was
determined by the Kjehdahl method (LAMBERT and MAIR, 1959). The Student’s test
(ALDER and ROESSLER, 1962) was used to analyse paired data statistically.

3 Results

Folithion-sprayed plants were free from mealybug infestation symptoms, while non-
sprayed ones were severely infested by the pest and completely defoliated. Data on in-
festations, yields and other parameters are presented in Table 1. Fresh stem an tuber
yields and canopy heights of non-infested plants exceeded highly significantly (P =
0,01) those of infested stands. Compared with stem tissues of non-infested cassava,
those of infested ones were dehydrated, while the tuber tissues of the latter were more
watery than the former.

Sugars and metabolizable energy contents of stems and tubers were higher in non-infe-
sted than infested ones. On the contrary, the protein contents of these tissues were en-
hanced (> 88%) in infested plants as compared with non-infested ones (Table 2).
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Tab. 1: Yields and other tissue parameters from mealbug-infested and non-infested cas-
sava

Parameter Non- Infested Difference
infested (%) 1

Infestation score3 0 5 1002

Defoliation status4 52.69 0 1002

Fresh tuber yield

(g/plant) 12585 704 442

Dry tuber yield

(g/plant) 468 187 602

Dry matter-tuber (%) 37.22 26. 61 28.512

Fresh stem yield

(g/plant) 585 240 572

Dry stem yield

(g/plant) 121 74 392

Dry matter-stem (%) 20.68 30.70 482

Canopy height (cm) 97.56 74.78 232

Stem diameter

(at 10 em from ground

level) 1.96 1.64 16

IDifference (%) = Non-infested hﬂbmedx 100:

Non-infested

differences with 2 are significant at the 1% level.
3Scores based on.a scale of 0 (no infestation - 5 (severe infestation)
4Weight of dry foliage (g/plant).
5Means of 40 plants.

Tab. 2: Sugars and some other constituents of tissues from mealybug-infested and non-
infested cassava

Constituent Tuber tissue Stem tissue

Non- Infes- Differ- Non- Infes- Differ-
infested ted ence %1 infested ted ence %l

Total carbo-
hydrates (%) 70.923 65.13 7.902 28.41 19.086 32.912

Metaboliz-

able energy

(kcal /kg) 1033 951 7.942 415 278 33.012
Nitrogen (%) 0.42 0.79 89.502 0.44 0.84 88.742
Crude

protein (%)4 2.63 4.95 88.21 2.75 5.26 91.272

Non-infested - lnfestedx 100:

Non-infested i
differences with 2 are significant at the 1% level.
3Means of 40 samples

4pProtein (%) = Nitrogen (%) x 6.26

IDifference (%) =



4 Discussion

Significantly reduced canopy heights of mealybug—infested cassava is attributed to
stunting effects of the pest on the host, manifested in known leaf bunching and reduced
internode symptoms (NANZE et al., 1979). Severe defoliation of infested plants is belie-
ved to arise from toxic salivary materials injected into plants by mealybugs, which cause
premature leaf senensence, death and leaf fall (LEUSCHNER, 1980).

Cassava is usually harvested at 10 month, and tuber yield reductions at 10 month repor-
ted in this study are similar to those of NWANZE (1982) in Zaire. Loss of leaf surface
area arising from defoliation may diminish the photosynthetic efficiency and cause a re-
duction of food reserves in stem and tuber tissues. WILLIAMS and GHAZALI (1969)
have shown that yields in cassava are directly affected by the size and efficiency of the
photosynthetic canopy.

The reduction in total carbohydrates and metabolizable energy constituents (Table 2)
in plants so stressed by defoliation and other pest effects is not unusual. Similar losses
in sugars and other assimilates in tissues of insect-damaged plants have been reported
(MILES, 1968; WILLIAMS, 1955). The dietary consequences of reduced tuber carbohy-
drates are obvious. Also, depletion of assimilates in stem tissues may render then un-
suitable as propagative materials. OGBUEHI (1981) has reported that preplant cassava
stem storage known to dehydrate and diminish carbohydrates in them may cause >
40% yield declines when used as planting materials.

Enhanced protein content of stem and tuber tissues of infested plants (> 88%) as com-
pared with non-infested ones may be due to mealybug-induced defoliation and perhaps
other effects of the pest. Topped or defoliated plants are known to accumulate nitroge-
nous materials in roots (WATSON and PETRIE, 1940), while AYANRU and SHARMA
(1984) reported increased HCN content in roots of cassava heavily defoliated by mites
and mealybugs. Shifts in the loci of mobilization of nitrogenous materials, among other
anabolites, have been traced largely to toxic insect secretions (mainly amino acids and
salivary amylase) in the plants, which alter the balance in host growth factors and cause
severe growth abnormalities (LEOPOLD, 1964).

Summary

Half of the stands of a clone (TMS 41044) of cassava (Manihot esculenta Crantz) plan-
ted in field plots in June 1983 were treated at 3-weekly intervals against mealybugs
(Phenacoccus manihoti Mat-Ferr.), using Folithion 200 (Fenitrothion). At 10 mo,
sprayed and non-sprayed plants were evaluated for mealybug infestations, canopy
height and stem diameter, and harvested for yields and assessment of quality. Non-
sprayed plants were completely defoliated and reduced (23% ) in canopy height, while
sprayed ones were free from infestation symptoms. Dry stem and tuber yields of infe-
sted cassava were reduced significantly (P = 0,01) by 39 and 60%, respectively, as
compared with those of non-infested plants. Stem tissues of infested stands were less
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succulent than those of non-infested, while the reverse was true for tuber tissues. Stems
and tubers of non-defoliated as compared with defoliated cassava were depleted in to-
tal carbohydrates (28,41 vrs 19,06% and 70,72 vrs 65,13%, respectively) and metaboli-
zable energy contents (415 vrs 278 and 1033 vrs 951 kcal kg!, respectively). On the con-
trary, tissues of infested plants contained enhanced protein contents (> 88% ). The die-
tary and other implications of augmented or depleted assimilates and anabolites in the
tissues, and their induction mechanisms are discussed.

5 Zusammenfassung

Die Hiélfte der im Juni 1983 in Feldparzellen ausgepflanzten Cassavapflanzen (Klon
TMS 41044) wurden im dreiwochigen Abstand mit Folithion 200 (Fenitrothion) gegen
die Schmierlaus Phenacoccus manihoti MAT-FERR. behandelt. Nach 10 Monaten wur-
den bei samtlichen Pflanzen Schmierlausbefall, Wuchshéhe und Stengelstiarke ermit-
telt, sie wurden dann zur Ertrags- und Qualititsfeststellung geerntet. Die nicht behan-
delten Pflanzen waren vollstindig entblittert und um 23% kiirzer, wahrend die behan-
delten Pflanzen keine Befallssymptome aufwiesen. Verglichen mit den befallsfreien
Pflanzen waren bei den befallenen Pflanzen die Trockengewichte der Stengel und
Knollen um 39% bzw. 60% significant verringert (P = 0,01). Das Stengelgewebe der
befallenen Pflanzen war weniger saftig als das der nicht befallenen, wihrend das Ge-
genteil beim Wurzelgewebe festgestellt wurde. Die Stengel und Knollen der nicht ent-
blitterten Pflanzen zeigten im Vergleich zu den entblitterten geringere Gehalte an
Kohlenhydraten (28,41% vs 19,06% und 70,72 vs 65,13% ) und Stoffwechsel-Energie
(415 vs 278 und 1033 vs 951 kcal/kg!). Dagegen war der Proteingehalt bei den befalle-
nen Pflanzen héher (> 88%). Die didtischen und sonstigen Folgerungen aus den er-
hohten oder verringerten Gehalten und ihre Induktionsmechanismen werden disku-
tiert.
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