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Evaluation of Furadan as a Substitute for Aldrin in the Control
of the Yam tuber Beetles, HeteroJigus meles Bilb. and H. appius

Bum., (Coleoptera: Dynastidae).
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ABSTRACT

Field experiments were conducted in 1993 and 1994 at Choba near Port Harcourt,
Nigeria to compare the effectiveness of aldrin WP and Furadan 3G in the control of
yam (Dioscorea sp.) tuber beetles, Heteroligus meles ~d H. appius, During both
years, a highly significant difference (P<O.OI) existed among the treatments. In 1993,
the means of beetle feeding holes were 9.8, 4.2, and 9.1 for aldrin, Furadan, and
control treatments, respectively, while in 1994, the means of beetle feeding holes were
23.0, 9.2, and 29.9 for aldrin, Furadan, and control treatments, respectively. Least
Significant Difference analysis indicated that Furadan very significantly (p<O:OI)
reduced beetle damage, compared with aldrin. During the' two years, there was no
significant difference between the level of damage in the aldrin-treated plants and the
control. From the result, it does appear that the beetles have developed resistance to
aldrin and that Furadan could be used to substitute aldrin in the control of the yam
beetles.

For most people in West Africa, the Caribbean, South Pacific Islands, and parts of
Asia. edible yam (Dioscorea sp.) constitute an important part of their diet (lITA,
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1976). Nigeria is the largest yam-producing nation in the world (purseglove, 1972;
NRCRI, 1986). Insect pests are a serious problem in yam production (Onwueme,
1978). In West Africa, depredation by yam tuber beetles (Heteroligus meles Bilb and
H. appius Bum) causes considerable loss to farmers who grow yams (Taylor, 1964).
In Nigeria, severe and widespread depredations by yam tuber beetles were first
reported early in the 1920s (Taylor, 1964). The adults feed on the tubers making
hemispherical holes which reduce yield and render the tubers unsightly, unmarketable,
and predisposed to decay (Taylor, 1964; COPR, 1978; Onwueme, 1978).

Heteroligus meles breeds in swampy areas where the egg are laid in moist soil
I (Taylor, 1964;-COPR, 1978; Onwueme, 1978) while H. appius lays eggs in yam
mounds, and both the adult and larvae attack the yam setts (Taylor, 1964). These
beetles damage yams seriously in the low-land areas of the Niger delta. For instance,
in two independent surveys conducted in an area inhabited by over 50,000 farmers in
the lower Niger delta, the farmers stated that the beetles are the most serious pests of
yam in the area (Moro, 1990; Russom, 1990).

To date, the most effective insecticide in the control of these pests is the Aldrin
(1,2,3,4,10, - 10 Hexachloro-I,4,4a, 5,8,8a - hexahydro-l, 4-endo-exo-.5,
S-dimethanonaphthalene) 2.5 percent WP (Taylor, 1964, 1969; Liebscher and
Koehler, -1969;CORP, 1978; Oriwueme, 1978). Aldrin, a chlorinated insecticide based
on the cyclodiene ring structure, is a neurotoxicant and in humans and animals,
seizures are often induced in addition to nausea, vomitting, and headaches. Chronic
toxicity includes carcinogenicity and/or tumor promotion (Hodgson et al.; 1991).
•Consequently, the use of Aldrin has been discontinued in some countries such as the
l"-S.A. (Hodgson et al.; 1991; Thomson, 1992). Unfortunately, this insecticide is still
widely used in Africa (Thomson, 1992). On the other hand, Furadan (2,3, dihydro-Z,
:-dimetbyl-7-benzafuranyl methylcarbamate) is still used in various parts of the world
for pests in different crops (Hassall, 1990). It has many desirable properties. The
~f-life ofFuradan in water is only a few days so that the widespread contamination
beyond.the sire of application is unlikely. It is rapidly metabolized and excreted by
vertebrates and invertebrates so that bioaccummulation in the food chain is negligible.
~ 0 chronic or undesirable reproductive effects have been observed in test organisms,
L1d all carcinogenicity, mutagenicity, and teratogenicity tests have proved negative
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(Bamthouse et al; 1991). However, Furdan has an LD50 of about llmg/kg body
weight and so it is quite poisonous to vertebrate (Hassall, 1990). It must, therefore, be
handled with care. This study was undertaken to reassess the effectiveness of Aldrin'
2.5 WP and Furadan 3G in the control of yam tuber beetles with a view to finding ~
good substitute for Aldrin which has been banned in virtually all parts of the world.

.-' '

MATERIALS AND METHODS

Field experiments,were conducted in 1993 and 1994 at Choba near Port Harcour
Nigeria, to evaluate.the effectiveness of Aldrin 2.5 WP and Furadan 3 G in the centre
of yam tuber beetles, Heteroligus meles and H. appius. Aldrin WP and Furadan 3 f

were applied at planting at the rates of 34kglha and 47kglha, respectively; there was
control. Recommended rates of application are 25 --49kglha (Taylor, 1964) and 40
70kglha (Emehute, 1992) for Aldrin and Furadan, respectively.

Evaluation of Insecticides for Control of Heteroligus on Yam the design of tJ
experiment was Randomized Complete Block with 13 replicates. Plot size was 2m
2m. Insecticides were applied by placing the yam sett in a moud. A scoop was used
sprinkle the predetermined quantity of the insecticide on the proximal end of the se
The sett was then covered with soil.

Dioscorea rotundata (cv. Nwaiboko) was used in the experiment. The yam se
were planted individually in moulds at l.Orn intervals. In 1993, yams were planted
the 9 and 10 March and harvested on the 24 and 25 September while in 1994, tl
were planted on the 11 and 12 March and harvested on the' 26 and 27 Septemt
Infestation of yam plants by the beetles was natural. The pests are usually attractec
yam fields by the yam foliage (Taylor, 1964). This natural infestation was augmen
by an artificial infestation of one adult per plant. During the migration of the bee
from their breeding sites to yam fields, they are attracted to light. As a result,
beetles. for the augmentation of natural infestation were collected at night at Nige
Agip Oil Company g~ flow station at Akara-Olu, near Ahoda, in Rivers St
Nigeria. Artificial infestations were carried out on 19 and 25 June in 1993 and 1~
respectively. During infestation two fingers were used to make a small hole abo
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{ em deep at the base of the yam vine. The beetle was then placed in the hole and
covered with the soil. The two species .of yam tuber beetles occur together in nature
with the H. appius being more dominant. Number of feeding holes on the tubers was
used as the damage index. At harvest, the number of beetle feeding-holes per tuber
was counted. The counts were subjected to Analysis of Variance and Fisher's
(Protected) Least Significant Difference Tests (Steel and Torrie, 1980),

. "

RESULTS AND DISCUSSION

During both years, a highly significant difference (p<0.01) existed among
treatments. In 1993, the means of beetle feeding holes were 9.8, 4.2, and 9.1 for
aldrin, Furadan.vand control treatments, respectively, while in 1994, the means of
beetle feeding-holes were 25.0, 9.2, and 29.9 for aldrin, Furadan, and control
treatments, respectively (Table 1). The standard error of the mean is shown in Table
1. In 1993 and 1994, the Least Significant Difference Analysis indicated that Furadan
significantly (P<O.OI) reduced beetle damage. There was no significant difference
between the level of damage in the aldrin-treated and control plots (Table I).

TABLE 1. Evaluation of.Furadan as a substitute for Aldrin in the Control of
the yam tuber beetles, Heteroligus meles and H. appius

Treatment Mean Beetle
Feeding Holes

9.8a
4.2b
9.1a
10.1
25.0a
9.2b
29.9a
26.9

1993 Aldrin 2.5 WP
Furadan 3G
Control
Std. Error +
Aldrin 2.5 WP
Furadan 3G
Control
Std. Error +

1994

------------.,--------.,--~---:---:~- ..---
Means within a column followed by the same letter are not significantly different (P<O.Ol; Fisher's

(Protected) LSD (Steel and Torrie, 1980).
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Means of beetle feeding-holes in nearby untreated yam fields were 7."3(SE 8.8) based
on 51 plants, 4.1 (SE 2.0) based on 77 plants, 6.3 (SE 9.3) based on 61 plants, and
20.8 (SE 25.9) based on 47 plants for 1991, 1992, 1993, and 1994~respectively .:
These means gave an idea of the level of natural infestation. In 1993 and 1994, the
means of beetle feeding-holes for Furadan-treated plants with augmented infestation,
were less than those of the untreated fields. This further showed the effectiveness of
Furadan in the control of the beetles. There was a tremendous increase in the numbers
of feeding holes both in the experimental and untreated fields in 1994, compared with
other years. Emehute (1992) observed that 1990 was a particularly bad year with
high yam beetle infestation in Bori,rivers State, Nigeria while in 1991 yam beetle
infestation was low. Thus th~ level of beetle infestation varied from year to year. The
reasons for this variation are not yet known. High infestation levels which cause
extensive tuber damage often result in near total economic loss (Taylor, 1964; COPR,
1978; Onwueme, 1978). This is because the tubers are generally peeled before
cooking and the damaged tubers are much more difficult to peel. As a result, they are
of very low commercial value. Aldrin was.used over the years in the control of these
beetles (Taylor, 1964, 1969; Liebacher and Koehler, 1969; COPR, 1978; Onwueme,
1978). In fact, about 9.144.4kg of aldrin was sold in Eastern and Western Nigeria
alone in 1959 (Taylor, 1964). Aldrin could give up to 70 per cent reduction in beetle
damage and increased yield by 20 to 77 per cent (Taylor, 1964). The current results
indicate that the beetles have probably developed resistance to Aldrin and underline
the need to find a substitute to control the beetles. Based on these results, Furadan
could, in the interim, be used with caution in the control of yam beetles.

/' .
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