






















































































4. Material and Methods

4.1. Study sites

A field assessment was conducted on sorghum/ maize farms in central and eastern
Ethiopia. The survey was made on subsistence farmers' fields during 2004 major
cropping season at vegetative and maturity stages of the crop. The survey covered three
altitude groups high (Chiro, Hirma), medium (Badessa, Assebot) and low (Wolenchiti,
Meisso). Three representative locations were selected from each altitude groups for the
surveys. The areas having altitudes (meters above sea level) below 1450m were classified
as lowlands whereas areas between 1450m-1800m and above 1800 masl were classified
as intermediate and highlands, respectively. The rainfall distribution pattern of the
surveyed region is bimodal (Belay et al., 1998). The area receives about 45% of annual
rainfall during the long (major) rainy season that extends from July to October, whereas
the short rainy season extends from April to June and receives about 25% of the annual

rainfall.

4.2. Field assessment

From each location, three maize and/ or sorghum fields were selected randomly and
percent infestation, species composition and stemborer density were recorded. The
cropping system (monocrop and/or intercropping), weediness and presence of wild host
were recorded for each sampled field. The levels of weediness were determined
subjectively in to clean, some and a lot of weeds. The effects of cropping system,
weediness, presence/ absence of wild host on percent infestation, stemborer species
composition, stemborer density, severity and deadheart count were investigated for the
three altitude groups. Temperature, relative humidity, altitude and longitude were also
recorded. The current temperature and rainfall data were compared with the data
collected over the past ten years for those locations whose meteorological data is

available.
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Percent infestation per field was determined at vegetative stage by randomly selecting
five quadrates of '4 m x 4 m' each in an 'X' fashion. The total number of plants in the
quadrates, plants with 'deadheart', leaf damage and tunneled stem were recorded. Percent
infestation was calculated by dividing the number of infested plants to the total number
of plants in the quadrates and multiplying by 100. Five heavily infested maize and/or
sorghum plants were selected and cut at the ground level from each field at vegetative
(before ear/ head formation) and maturity growth stages and dissected for species
composition determination. Density per plant was determined by randomly removing 20
maize and/or sorghum plants per field and counting the number and type of stemborer per

plant.

Investigation on wild host (presence or absence) was made in and around each field.
Severity was recorded subjectively by the aid of reference sheets. Severity value ranged
from 1-9 where 1 represents absence of infestation while 9 refers very high level of
infestation and damage due to stemborers. Deadheart was determined by counting the
number of individual sorghum and or maize plants whose central leaves and growing
points were killed due to stemborer attack. Insect identification was done using field
identification guide, microscope, comparing with voucher specimens and by assistance
from experienced professionals. The coordinates of the survey sites were recorded using
GPS (Global Positioning System). The survey sites were mapped using Arc View GIS

software.
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Table 8. Effect of cropping system and wild host on stemborer density per plant (mean + SE )

Cropping system Wild host Weediness

monocrop intercrop  present absent lots some clean
I. Vegetative
Borer density/ 3.5%0.7 33+0.5 33+04  35+07 36+08 33+04 26+0.
plant
P value 0.749 0.813 0.779
II Maturity
Borer density/ 5.4 +0.8 53409 536+0.83 5.38+0.85 62+12 43+12 6.7+1
plant
P value 0.912 0.990 0.24
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Table 15. Effect of temperature on the development time (mean days + SE.) of

C. partellus under different levels of relative humidity

RH Temp Egg Period Larval period  Pupal period Egg to adult
(%) O
22 80+00a 403+13¢c 11.6+02a 599+13a
40 26 6.0+0.0b 283+0.5b 76+0.1b 419+ 05b
30 40+00c¢ 170+0.0a 3.54+02¢ 265+02¢
22 7.5+0.0a 409+ 14c 123+02a 60.7+14a
60 26 50+00b 23.1+03b 73+0.1b 354+03b
30 40+00¢c 183+02a 39 +0.1¢ 282+03¢
22 70+0.0a 51.8+29b 11.4+03a 70.2+29a
80 26 40+0.0b 221+03a 75+0.1b 33.6+03Db
30 30£00¢c 21.1+05a 69+0.1c 309+0.6a

Means followed by the same letter within columns along each relative humidity are not

significantly different from each other at 5% Tukey’s Studentized Range (HSD) Test
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Table 18. Effect of temperature on adult longevity of C. partellus (mean day s+ SE) at different

levels of relative humidity

RH (%) Temp (°C) Sex
Male Female
22 89+05a 69+04a
40 26 51+0.7b 6.7+04a
30 3+00¢ 234£01¢
22 8.7+03a 9.8+04a
60 26 49+02cb 35+0.1d
30 53+03b 42+03cd
22 9.7+ 0.7 ba 11.1+0.7 a
80 26 32+03d 44+0.1¢c
30 72+03b 31+044d

Means followed by the same letter (S) across the row under sex column are not significantly

different from each other at 5 % Tukey’s Studentized Range (HSD) Test
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Table 19. Effect of relative humidity on potential and realized fecundity of C. partellus at

different temperatures

Temp ‘o) RH (%) Fecundity
Potential Realized
40 591.3+229cd 251.4+83de
22 60 692.0 +253bc 309.9+11.7dc
80 650.5+32.6 bcd 341.8+13.7 be
40 542.5+285d 204.4 +15.1e
26 60 751.0+31.4ba 349.5+27.9 be
80 861.13+27.2d 414.4+228ba
40 7533 +253ba 341.0+27.5bc
30 60 §734+262¢cd 232.6+22.24de
80 835.6+24.0a 476.2+16.0 a

Means followed by the same letter (s) within a column along each temperature are not

significantly different from each other at 5 % Tukey’s Studentized Range (HSD) Test
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Table 20. Effect of temperature on potential and realized fecundity of C. parrellus (mean days +

SE) at different levels of relative humidity

RH (%) Temp (°C) Fecundity
Potential Realized
22 5913+229b  251.4+83Db
40 26 5425+ 285b 2044+15.1b
30 753.3+253a  341.0+275a
22 692.0+253a  309.9+11.7a
60 26 751.0+31.4a  349.5+279a
30 5734+ 262b  232.6+222b
22 650.5+32.6b  341.8+ 13.7¢
80 26 861.1+27.2a  4147+22.8Db
30 8356+24.0a 4762+ 16.0a

Means followed by the same letter (s) within a column along each relative humidity are not

significantly different from each other at 5 % Tukey’s Studentized Range (HSD) Test
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determining the life span of adult C. partellus. All relative humidity showed variation for male
and female adult longevity at 26°C. Adult male and female C. partellus lived longer at lower
temperature and the longevity was reduced at higher temperature. Average life span of adult C.
partellus was 6.9-11.1 days at 22°C while it was only 2.3-7.2 days at 30°C. Male or female C.
partellus may live longer depending on temperature, relative humidity and their interaction. In
this study adult longevity was not significantly affected by the interaction of relative humidity
and sex. This result agrees with Mbapila et al. (2002) who reported that adult life stage of C.
partellus is inversely related to temperature. Different workers have also demonstrated the effect
of temperature, relative humidity and food on adult longevity of other insects (Potting, 1996;
Mbapila, 1997).

Temperature, relative humidity and their interaction significantly affected the potential and
realized fecundity of C. partellus. The significance of interaction indicates the variation in actual
number of eggs laid with temperature and relative humidity. In the current study the average
potential fecundity observed was 542.5-861.13 eggs whereas the actual was 204.4 -476.2 eggs.
Higher potential and realized fecundity were observed at higher relative humidity (60 %, 80 %) at
different levels of temperature. In most cases, higher egg load and realized fecundity were
obtained at 30° C. Despite the lower number of eggs laid C. partellus, was able to produce viable

eggs even at lower temperature.
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9. Appendices

Appendix 1. Analysis of variance for egg period of C. partellus

Source DF Type III SS MS F valve P

Temp 2 28.59 14.29 Infty <0.0001
RH 2 3.78 1.89 Infty <0.0001
Temp x RH 4 0.69 0.17 Infty < 0.0001

Appendix 2. Analysis of variance larval developmental time C. partellus

Source DF Type III SS MS F valve P

Temp 2 67.98 33.99 689.43 <0.0001
RH 2 0.91 0,45 9.20 < 0.0001
Temp x RH 4 4.45 1.11 22.55 < 0.0001

Appendix 3. Analysis of variance for pupal period of C. partellus

Source DF Type III SS MS F valve P

Temp 4 41.69 20.85 802.11 < 0.0001
RH 2 0.25 0.13 4.87 0.0084
Temp x RH 4 1.26 0.31 12.10 < 0.0001

Appendix 4. Analysis of variance for egg to adult emergence of C. partellus

Source DF Type HI SS MS F valve P
Temp 2 5.49 2.75 1170.31 <0.0001
RH 2 0.02 0.01 5.30 0.0055
Temp x RH 4 0.26 0.06 27.41 <0.0001
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