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Abstract

Two bean bruchid species Acanthoscelides-obtectus (Say.) and Zabrotes subfasciatus (Boh.) are known
to destroy beans in storage. However, the distribution and relative.importance of these species have not
been established in Tanzania. In this study, a bean bruchid survey was carried out to find out if the two
bean bruchid species occurred in the country. The survey was conducted in 1993 and itwas observed that
both bean bruchid species were present in all regions surveyed. However, the species A. obtectus was
more dominant in all regions except in Ruvuma and thereforé appeared to be reldtively more important
than Z. subfasciatus. The occurrence of the two species in all surveyed regions indicates that both species
are of economic importance in the country. There was no indication that the two species occur in well de-

fined ecological zones.
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Introduction’

he bean bruchid species Acanthoscelides
obtectus (Say.) and Zabrotes subfasciatus
(Boh.) are major storage pests of beans (Phaseolus
vulgaris L) in Tanzania and are a major constraint
to small-holder bean producers. During storage
bruchid damage can be very detrimental and re-

duces the weight, quality and viability of beans. -

Weight losses of up to 40% are common in Tanza-
~'hia (Kiula and Karel, 1985). However, the general.

observation is that the degree of loss depends on.-
“ the storage period. The longer the storage period .

R th;e greater the loss and may reach up to 100%.

" The distribution of bruchid species in Tanzania
isinot well established. Studies by Schoonhoven
and Cardona (1986) conducted in South America

indicated that A. obtectus is adapted and restricted

to higher altitudes. On the contrary, Z.

'subfasciatus 1S mMOIe adapted and confined to low

" alfitude areas. InSouth America therefore, the two

i .éol}mponding author

bean bruchid species appear to differ very clearly
in their ecological adaptation. However, a
bruchid survey in Uganda showed that both spe-
cies were well established and widely spread in
the country (Slim, 1990). Another bean bruchid
survey conducted by Masolwa and
Chimbi(1991) covering Arusha, Morogoro and
Dodoma districts in Tanzania showed that both

‘species were present but Z. subfasciatus was

more prédominant. A similar survey conducted

- by Giga et al:-(1992) in Uganda, Tanzania and

Zimbabiwe indicated that Z. subfasciatus was ab-

. sent in most areas except fora few isolated cases
* in Uganda. ‘A. obtectus occurred in areas ranging

in altitude from-600 to 1600 metres above sea
level (m.a.s.1.), and was the most prevalent spe-
cies. This indicated that A. obtectus was also well
established in the medium altitude areas. In Tan-
zania, Z subfasciatus was observed only in
Babati district at an altitude of 1500 m.a.s.1; indi-
cating that the species also occurred in cooler en-
vironments. In Zimbabwe, only 4. obrectus was
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obseived. It was therefore concliuded thiat the two
species of bean bruchlds 1n Afnca are adapted to a
w1de range of ecologrcal zones and not only to_
well defihied ecological’ Z0nes. - ST

In view of the contradlctmg results on the ad-
aptation of the two bean biiichids species, a-iit-
vey of all major bean growing regiois in Tanzaiiia
was conducted to 1nvestlgate whether both

bruchid specres octurred iii all béah growmg areas [’

and if they were associated with climiatic or physi-
cal factors.

Materrals and Methods

The bean bl’llChld survey was conducted be-
tween August and September 1993 in 10 re‘gions

of Tanzania (Table 1). During the survey, bean

samples weighing 200-300 g were collected from |
. local markets and from individual households 1n T

villages alongside hrghways The purpose of col-
lecting bean samples from local markets and indi-
vidual households was to minimize chances of
collecting bean samples brought from outside re-
gions. Each bean sample was placed in a separdte

polythelene bag which was sealed'with rubber |

bands. Each bag was provided with a label indi-
cating the source, date of collection and vanety
Twenty one to 31 samples were collected per re-
© 'gion dependmg on the avallabrhty of bruchid ini-
fested beans.

The bruchids were sepaJated from each samiple
in the laboratory by sieving through a 3 mm mesh .
iiito"ice cold trays. This was accomphshed by
having thie base re-acceptance tray iri contact with -
-a larger tray contarmng ice. This was to chill arid .
: temporanly 1mmobrhze the brichids for easy han-
dling, counting and identification. The bruchid
1dent1f1catron was based on the key proposed by
Haifies (1991)." The fotal fimber of each bruchrd
- $pecies froin each sample was carefuily recorded
) The nesults were analysed usrng the T-{est. |

~-
v

Results and Drscussmn :

Both bruchld specres wete present in all the
‘ten surveyed regrons(Table 1y. Of the 4234
bruchids collected from ile samples 73% be-
longed to A.obtectus and 27% {6 Z: subfasczatus
species. In general A obtectus was more preva-
lent than  Z. subfas*czatus The excepuon was if
Ruvuma regron where A.obtectus accoutited for

45% of the total bruchid collected from that re-

..gion (Fig.I).. -
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Figure 1: Incldence of A. obtedus and 2. subfasaatus in
the selected bean growing regions of Tanmnm

In the reglons of' Kllrmanjaro Morogoro
Mbeya Rukwa, Krgoma and Mwanza, A.
obtectis accounted for miore thaii 80% and Z.
subfasczatus was less thian 20%.of- the total -
bruch1d numbeér (Table l) In Arusha and
Kagera A obtectus was 63 3 and 74 6% of the
total couits whrle Z subfasctatus wds 36.7 anid
25.4%, respectrvely However in Tanga reglon.

\

: ,dlﬁ'erences between the two species were nar-
- TOW.

The ANOVA (Table 2) lmdlcates that reglons
d1d not: drffer srgmﬁcantly (P <0 001) on the
drstrrbutron of brichid specres However the
specres dlffered srgmﬁcantly 1n therr relatlve oc-'
larger fininbers than Z subfascmtus Thls shows
that A. obtectis i§ iote 1mportant than z.
Subfasciatus. :
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Tiiiil_é i: The relative occiirience of Acantlioscelides obtectus (Say.) and Z abrotes Sdbfasicatu.s(i?oh.) iH tie major bean

growiiig regioris of Tanzaniz

Region Number of. A. Obtectus Nuimber of. Z. Subfasciatus Totals
--Tanga 374 336 ' ‘710

Kilimanjaro 294 25 319

Arusha 544 315 859 '

Morogoro 298 41 339

Mbeya 251 54 305

Ruvuma 147 178 , 325

Rukwa 237 52 289

Kigoma 362 44 409

Karega 188 64 252

Mwariza R 391 39 430

Total 3086 li4g - 4234

% 72.9 271 100 .

Table 2: ANOVA for thie beaii brichid species distribution amiong regions in Tanizania o

SV Df SS MS F =
Region 9 180.699.2 20,0777 28NS
Bruchid species 1 187.792.2 187.792.2 25.8%%F
Errot 9 65.554 8 72839 -
_Tatal 19 )

4% (P = < 0.001)

434,046 2
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The results did not show a clear indication that

the pattern of bean bruchid species distribution

was associated with climatic or physical factors
contrary to observation by Schoonhoven and
Cardona (1986).

The results from this study ane sumlar to those‘

of Masolwa and Nchimbi (1991) who observed - Acknowledgemenf;:" vy

the presence of both bruchid species in the dis-

tricts they surveyed: However, these workers re- :
corded a higher prevalence of Z. subfasciatus -

than A obtectus. Our results also agree with the
findings of Giga et al. (1992 who observed a pre-
dominance of A. obtectus but differ in that they
observed Z. subfasciatus in only one district.

It is likely that the occurrence and dominance
of the two species in Tanzania is influenced by the
changes in weather. The survey by Masolwa and
Nchimbi (1991) was conducted between March
and August and that by Giga et al.(1992) between
September and October, while the current survey
was undertaken from August to October. In the
surveyed regions the dry cool months are May to
October a period which is probably favourable to

the occurrence of 4.obtectus. On the contrary, the .

hot, humid and rainy season is between October to

" April which covered the period in which Masolwa
-and Nchimbi conducted their survey. It is possible
that during this period the incidence of Z.
subfasciatus was higher than 4. obtectus. Dunng
the survey conducted by Giga et al. (1992) A.
obtectus was the only bruchid species observed
and Z. subfasciatus was observed only in isolated
cases. The findings of this study contradict with
those of Giga et al. (1992), although they were
conducted during the same months. This may be
attributed to the limited number of districts cov-
ered ‘and small number of bean samples collected
during their survey. However, it may also possibly
be that A. obtectus is adapted to a wide range of
environments than Z. Subfasciatus.

Conclusion

The present investigation indicates that both
bruchid species occur in all major bean growing
regions of Tanzania where both species are of eco-
nomic importance. The species 4.obtectus oc-
curred in significantly (P = < 0.001) larger num-
bers than Z. subfasciatus in 1nost regions.

This shows that 4. obtectus is relatively more
successful than Z. subfasc:atus However since
both species are economically 1mp011ant effec-
tive control measures including breeding beans

- for bruchid resistance are required.

The authors wish to acknowledge the finan-
cial support provided by the Bean/Cowpea Col-
laborative Research Suppon Programine (CRSP),
for this study
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