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ABSTRACT: Sampling statistics of three life stages of Diamondback moth (DBM), Plutella xy.lostel{a L., 
young larvae, mature larvae and pupae were· calculated on head cabbage (Brassica olenlcea L. var. 
capitata L.) in Ethiopia. Iwao's mean crowding regression was used to analyze spatial patterns and to 
derive sampling plans. The model accounted for 82%, 87% and 91 % of the variation in mean crowding 
to mean relationship of young larvae, mature larvae and pupae of OBM, respectively. Distribution of all 
the three stages was contagious. Values of the intercept were not different from zero for all the three 
~tages indicating that the basic components of the population are Single individuals. Enumerative and 
action threshold-related sequential presence-absence sampling plans for population studies as well as 
decision making ill integrated OBM control programs in cabbage field is developed. 
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INTRODUCTION 

The Diamondback moth, Plutella xylostella (L.) 
(Lepidoptera: Plutellidae), is the most destructive 
insect of cruciferous plants throughout the world 
(Talekar and Shelton, 1993). In Ethiopia, reported 
yield loss on cabbage from the pest ranges between 
36.1 and 91.2 per cent corresponding to 12 to 48.7 
tons/ha, respectively (Gashawbeza Ayalew, 2006). 
Total crop failure is common in seasons of heavy 
infestation in central rift valley areas (Gashawbeza 
Ayalew and Ogol, 2006). 

Diamondback Moth (OBM) eggs are laid on 
different parts of the plant including leaf, stem and 
petiole. The majority of eggs, however, are laid on 
the leaf in the proportion of 3:2 on the upper and 
lower leaf surface (falekar and Shelton, 1993). 
Fecundity of between 293 and 320 eggs per female 
has been recorded on head cabbage in Ethiopia 
(Gashawbeza AyaJew et al., 2006a). Upon hatching 
neonate larvae start feeding on foliage. The first 
instar larvae mine in the spongy mesophyl tissue, 
whereas older larvae feed from lower leaf surface 
and usually consume all tissue except the 
epidermis of the upper surface, thus creating a 
window in the leaf. cfhere are four larval instars. 
Total larval period ranges from 14 to 21 days 
(Abraham and Padmanaban, 1968). Upon 
completion of the larval stage, the mature 
caterpillars construct, on the host plant, a gauzy, 

loosely spun' cocoon for pupation. The early 
yellOWish-brown pupa progresses to brownish and 
ali<.ins a dark-brownish colour by the time of adult 
emergence. The pupal period varies from 4 to 15 
days depending on temperature (Talekar and 
Shelton, 1993). 

The ever-increasing difficulties associated with 
pestici~e-based control of OBM led to the 
development of biological control projects within 
the framework of IPM programs (Carl, 1992; 
Talekar and Shelton, 1993). Efforts are being made 
by the Ethiopian Institute of Agricultural Research 
to develop a biological control based IPM program 
against the pest (Gashawbeza Ayalew and Ogol, 
2006; Gashawbeza Ayalew et al., 2006b). 

Knowledge on spatial distribution of an insect is 
an integral component in promotion of IPM 

(Bennett, 1993) and the basis for sampling plan 
design. Quantitatively describing spatial distribu­
tion allows an estimate of variance of insect count 
at different insect densities. Using estimates of 
variance, the optimal sample sizes to be used for 
analysis can be estimated. These are useful 
calcula tions because counting insects is· tedious 
and time consuming, so it is of paramount 
importance to optimize the sampling strategy. 

Sampling plan for DBM has not been available in 
Ethiopia. Hence, the objectives of the study were to 
describe the distribution of the larval and pupal 
stages of DBM on head cabbage qnd to develop 
















