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Abstract

Swvey was carried out during 2004 main cropping season to investigate the abundance
and distribution of stemborers, with emphasis on C. partellus in central and eastern
Ethiopia. Three species of stemborers, Chilo partellus (Swinhoe), Busseola fusca (Fuller)
and Sesatnia calamistis (Hampson) were recorded. C. partellus was dominant and widely
distributed species recorded in 96 % of the swveyed sites. On the other hand, B. fusca
was mainly recorded in highland areas while S. calamistis found at all elevations but
in small number. Though studies were not conducted so far on the increasing importance
of C. partellus, the current survey revealed the expansion of the pest to high elevated
areas as high as 2088 niasl, where it was not recorded earlier in the country.
Obseivations were also made during the survey on the effect of cropping system, wild
host and weediness on percent infestation, stemborer composition and density. The result
showed higher level of infestation on monocrops and on fields with wild hosts than
intercrop and wild host free fields. Significant variation in level of infestation between
crop types was observed. Chi square test revealed strong relationship between cropping
systems, crop type, presence or absence of wild host and species composition at
intermediate and highland. Borer density was highest at low altitude as compared to
intermediate and high altitude.
Laboratoiy study was conducted to obseive the combined effect of relative humidity and
temperature on the biological features of C. partellus. Temperature levels tested were
22°C, 26°C and 30°C while the relative humidity were 40 %, 60 %, and 80 %. The result
obtained showed variation on potential and realized fecundity, the developmental time of
immatures, and adult longevity due to differences in temperature levels, relative humidity
and their interaction. Mean duration of C. partellus life cycle was 70.2 days at 22°C and
80 % relative humidity whereas it took only 26.5 days to complete its life cycle at 30 °C
and 40 % relative humidity. Average life span adult C. partellus ranged 6.9-11.1 days at
22°C and 2.3 - 7.2 days at 30°Cfor the different levels of relative humidity tested.
Although developmental period of immmatures and adult longevity was longest at lowest
temperature level, C. partellus successfully completed its life cycle suggesting reason for
its expansion to high elevated areas.

Key words: Chilo partellus, infestation, species composition, interactive effect,
developmental time, longevity, fecundity
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1. Introduction

Several insect pests attack maize and sorghum crops in Ethiopia and elsewhere in Africa.

Lepidopterous stemborers are generally considered to be the most injurious (Ampofo,

1986; Seshu Reddy and Sum, 1992; Youdeowei, 1989). Several species of gramineous

stemborers occur in Africa, although their importance varies by crop and region.
Stemborers often occur as a complex of species with overlapping spatial and temporal

distribution (Overholt et al.,1997).

Maize (Zea mays L.) and sorghum {Sorghum bicolor Moech) are the main staple food

crops in eastern and southern African countries (Minja, 1990). According to Central

Statistics Authority (CSA) (2000) report, 29% of the cultivated land is devoted to maize

and sorghum production in Ethiopia. Maize and sorghum rank first and second in terms

of yield per hectare and total production, respectively. They account for about 41% of the

total crop production of the country (CSA, 2000). Maize and sorghum grain are used for

human consumption, while the stalks are used as animal feed, fuel, construction and

mulching.

All stemborers occuning in Africa are thought to be indigenous, except Chilo partellus

(Swinhoe). C. partellus invaded Africa from Asia in the early 20th century and was first

found in Malawi (Tams, 1932). Since arriving in Africa, C. partellus has spread to nearly

all countries in eastern and southern Africa and there is evidence that it is continuing to

spread to western Africa (Nye, 1960; Van Hamburg, 1979; Kfir, 1998). The pest is

known to be most damaging to maize and sorghum; however, it also attacks other crops

such as pearl millet, finger millet, rice, wheat, sugar cane, foxtail and various wild grass

species. In Ethiopia, C. partellus is one of the most important insect pests attacking maize

and sorghum (Emana Getu et al , 2001).

Elevation was thought to be an important factor in determining the distribution of the two

most damaging cereal stemborers, C. partellus and Busseola fusca (Fuller), in eastern and

t



southern Africa (Nye, 1960; Seshu Reddy, 1983; Harris and Nwanze, 1992), C. partellus

occurs below 1500 m, whereas B. fusca is found at elevation greater than 600 m

(Overholt et al , 1997). Nevertheless, Sithole (1987) challenged the hypothesis and
indicated that temperature, rainfall and humidity are the most important climatic factors

responsible for the distribution of the two stemborer species. Recently, Emana Getu et al.
(2002) also indicated that the distribution of C. partellus is affected by rainfall and

temperature. Moreover, evidence in some locations showed that the exotic stemborer, C.
partellus, is gradually displacing the indigenous stemborer, B. fusca (Overholt et al.,
1994; Kfir, 1997). Comparative laboratory study conducted to examine the displacement
of the indigenous stemborer C. orichalcociliellus in Kenya showed that C. partellus had

higher fecundity than C. orichalociliellus at 25°C and 28 °C, but not at 31 °C (Ofamata et

al., 2 000). In the r ecent survey conducted i n Ethiopia C . p artellus was r ecorded a t an

elevation of 1900 meters above sea level (masl) (Emana Getu, 2002). This shows that C.
partellus has widened its adaptation zone and could be a potential pest at higher altitude
by displacing the indigenous stemborer, B. fusca. In addition to its geographic expansion
C. partellus has proven to be a very efficient colonizer and devastating pest wherever it

occurs (Kfir, 1997; Emana Getu et al., 2001).

The reason why this pest is climbing up the highland, which is the potential area for

maize production, its destructive nature and why it became a permanent pest in Ethiopia,

is not well understood. For the understanding of such this phenomenon, knowledge on

the biology of the pest and its environmental requirements such as temperature and

relative humidity is very crucial. Odum (1983) indicated temperature and relative
humidity as the most important factors affecting the biology of a given insect. Fecundity,
fertility, developmental period and longevity are the best measures of biology of a given

insect (Southwood, 1978). In Ethiopia, no study has been carried out so far to investigate

the biology and performance of C. partellus under different temperature and relative

humidity regimes. Hence, this study was carried out to examine the biology of C.
partellus at different temperatures and relative humidity regimes under laboratory

condition. Surveys were also made at different ecological zones, namely, low,

2



intermediate and high lands in eastern and central Ethiopia, to assess C. partellus pest
status at different ecological zones.
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2. Objectives

2.1. Genera! Objective

To understand factors contributing to the altitudinal expansion and

aggressiveness of C. partellus

2.2. Specific Objectives

1) To assess C. partellus pest status at different ecological zones

2) To investigate the effect of different levels temperatures and relative humidity on

fecundity, developmental time and longevity of C. partellus under laboratory

condition

4



3. Literature Review

3.1. Production and uses of sorghum and maize

Sorghum is the fourth most important crop in the world and is staple food in most parts of

Africa, hi Ethiopia, sorghum is one of the leading cereal crops comprising 15- 20 % of

the total cereal production. It ranks second in yield per hectare and total production

following maize. Over one million quintals of grain sorghum are produced on about one

million hectares of land. Of which about 90% is used for human consumption. In addition

to its uses as grain, sorghum stalk, crop residues and green plants are also used for animal

feed, construction material and fuel (Brhane Gebrekidan and Yilma Kebede, 1979; CSA,

2001).

Maize, on the other hand, is the third most important cereal crop in the world exceeded

only by wheat and rice. It serves as staple food in the tropics and is a major food crop for

million of people in eastern Africa (Minja, 1990; Warui and Kuria, 1983). It also serves

as raw material for many industrial products. In Ethiopia, it ranks first in yield per hectare

and total grain production and second in area coverage exceeded only by teff (CSA,

2001). Maize is widely grown in western, central and eastern regions of the country.

Production is possible in a wide range of altitude from 500 to 2300 mask Around one to

three million hectares of land is devoted to maize and over 28 million quintals produced

annually (IAR7 CIMMYT, 1993).

Maize is eaten as *injeraporridge, bread and ‘nifero ’. It can be eaten roasted or boiled

as vegetables at green stage. Moreover, maize is used in making local drinks such as

‘Telia' and‘Arekie The leaf and stalk are used for animal feed while dried stalk and cob

are used for fuel. It also serves as industrial raw material for oil and glucose production.
The most important producers of sorghum in Africa are Nigeria, Sudan and Ethiopia

(VanRensburg and Van Hamburg, 1975).
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