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Scouting for thrips - The development of a time saving 
sampling program for Echinothrips 

J.P. Kaas 

Bio Pré Biological pest control, Geerweg 65, 2461 TT Langeraar, The Netherlands 

The results of a yearlong study of an Echinothrips population on Nepenthes are presented. Weekly 
counts of adult and young thrips on leaves were made and the effects of Vertimec on the 
population are reported. The spatial distribution of the leaf counts was comparatively fitted to a 
Poisson distribution and to a negative binomial distribution. Based on these results a sequential 
sampling program was developed as a basis for chemical control decisions. The use of this 
sequential sampling enables decisions for chemical control of the pest with a known reliability and 
provides a substantial reduction of scouting costs in comparison with fixed number sampling 
schedules.  
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Echinothrips is a dark species of thrips measuring ca. 1.5 mm with a light yellow spot at the wing 
base. The whole life cycle of the species is completed on host plant leaves. Around 1997 this pest 
was introduced in Dutch greenhouses. Currently it is a widespread pest causing damage on a 
variety of greenhouse ornamentals. Echinothrips americanus was first described by Morgan (1913) 
from material collected in Florida on weeds. In the Netherlands the species is limited to 
greenhouses where it causes silver leaf damage, chlorotic lesions and leaf deformations on the host 
plants. Because of the generally low cosmetic damage thresholds, plant market value is severely 
affected. A full life cycle of the thrips species at 20°C. takes 34 days. At 30°C. the duration is 
appr. 11 days (Oeting & Beshear, 1993). A female may deposit the average of 80 eggs during her 
40-day lifetime. In greenhouses where food supply is at least initially unlimited and food quality as 
well as climatic conditions may be near optimum exponential growth may be approximated. The 
economic threshold then warrants chemical control measures relatively early in the population 
development. 

Scouting 
Counting and estimating population densities of a pest species, scouting, is an activity that may 
lead to balanced control decisions in any pest control system. Systematic observation of pest 
population development was little used in Dutch greenhouses before 1980. Currently, counting and 
observing pest population development is standard practice in many greenhouse cultures in the 
Netherlands. Thrips species in Dutch greenhouses, mainly Frankliniella occidentalis, are 
monitored with yellow or blue sticky traps. Echinothrips is a species that is infrequently observed 
on sticky traps, even at high population densities. The sticky trap method therefore is unsuited for 
monitoring population build-up of this species. An impression of Echinothrips population densities 
may be reached by leaf counts. Each host plant species possesses unique qualities that may 
interfere with standardization of population counts. Also damage thresholds may differ according 
to species and season. 

Sequential sampling 
In sequential sampling the total number of samples to estimate a population is variable and 
depends on previous counts. In practice this means fewer samples need to be taken in comparison 
with other sampling methods. In a shorter time, saving labour and money, growers may make a 
reliable chemical control decision. 

Sequential sampling has been applied since the 1950’s on forest insects, cotton pests, 
Homoptera and Coleoptera (Southwood, 1978). Fournier et al. (1995) and Shelton et al. (1987) 
developed sequential sampling programs for Thrips tabaci on field crops. Application of 
sequential sampling programs in Dutch greenhouses is limited. 
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Dispersal 
Dispersion of a population may be described by three types of distribution: Uniform (regular) 
whereby a regular, fixed distance between individuals is maintained; Random, where the presence 
of an individual does not affect the chance of another individual being found in a sampling unit; 
Contagious, where some measure of clustering exists. 

A species that is randomly distributed may be described mathematically by a Poisson 
distribution series. In practice animals occur more often in each other’s vicinity than would be 
expected by a random model. The mathematical models for this kind of clustering may be derived 
from a negative binomial distribution developed by Fisher (1941) and Ascombe (1949, 1950). 

This report is the result of the discovery of an Echinothrips infection and damage in March 
1999. In order to evaluate the effects of chemical control a practical feasible sampling method was 
developed. Weekly counts with this method were made uninterrupted for 50 weeks. Based on the 
weekly totals chemical control methods were implemented. Also with these data a sequential 
sampling program could be developed. 

MATERIAL AND METHODS 
Weekly counts of Echinothrips on Nepenthes coccinea were made from mid September 1999 until 
the end of August 2000 in a 1220 square meter greenhouse. Nepenthes was grown on tables and as 
hanging baskets. Each week plants on five tables were selected and counted. Of each selected table 
plants were selected up front, midway the table and at the end. Three leaves of every selected plant 
were chosen and observed on the underside (thrips did not occur on the top side). Counts from 
each leaf were recorded as number of adult thrips and number of juveniles. Based on earlier 
observations and experience a population threshold was arbitrarily set. Totals of 60 thrips and 
higher in combination with a population increase led to a chemical control advice. In total 2051 
leaves were counted. 

Following application of abamectin (Vertimec®) generally a fast decline of juvenile thrips 
could be noted. The numbers of adult thrips dwindled until approximately 5 weeks after the 
application. 

Based on leaf counts two spatial distribution models were calculated for all stages pooled. A 
visual comparison of a Poisson distribution and a negative binomial distribution with the data was 
made. Also a χ2 test (Daniel, 1978) on both calculated distributions compared with the real data 
was made. Using a negative binomial model combined with practical demands, a sequential 
sampling program was calculated using a 95% confidence level (Southwood, 1978). 

RESULTS 
Totals of weekly counts and chemical interventions are presented in Fig. 1A. A subdivision in 
adult thrips and younger stages is shown in Figs. 1B and 1C. Figures indicate a noted difference in 
susceptibility of younger stages as compared to adult thrips. A tabulation of survival rates in the 
weeks after application of abamectin is shown in Table 1. 
 
 
 

Table 1. Percentage of ‘prespray’ counts of adult Echinothrips in the weeks following 
abamectin treatment 

Week Interval (weeks) 
 1 2 3 4 5 

40 61.4 42.8 12.8 17.1 7.1 
2 200 62.5 25 12.5 0 
8 37.5 8.3 12.5 4.1 29.1 
20 161.4 103.5 66.6 - - 
24 76.1 60.7 42.8 - - 
28 36.5 29.2 63.4 46.3 - 
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Figure 1. Weekly totals of Echinothrips counts. A: all stages pooled; B: adults 
only; C: younger stages only. Squares on the x-axis indicate the sprays with 
Vertimec 

 

Figure 2. Correspondence of counted frequency classes with the negative 
binomial distribution 
 

Spatial distribution models were graphed and compared to the real counts. The negative 
binomial distribution (Fig. 2) corresponded more close to the thrips dispersal figure than the 
Poisson distribution model (Fig. 3). A χ2 test (χ2

[0.95, 4 df] = 9.49) rejected the Ho of no difference for 
the Poisson distribution significantly (1126.3) whereas no significant difference between the 
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negative binomial and the real data could be found. A negative binomial distribution therefore 
describes the distribution of thrips totals best. 

 
Figure 3. Correspondence of counted frequency classes with the 
Poisson distribution 

 

 
Figure 4. Sequential sampling schedule for Echinothrips 
 

 
Table 2. Border counts for sequential sampling 

Sample No spray if less than Continue between Spray if more than 
1 continue continue 8 
2 continue continue 9 
3 continue continue 10 
4 continue continue 10 
5 continue continue 11 
6 continue continue 12 
7 continue continue 12 
8 continue continue 13 
9 continue continue 14 
10 continue continue 15 
11 continue continue 16 
12 1 continue 16 
13 2 continue 17 
14 2 continue 18 
15 3 continue 19 
16 4 continue 19 
17 5 continue 20 
18 6 continue 21 
19 7 continue 22 
20 7 continue 22 
21 8 continue 24 
22 9 continue 25 
23 9 continue 26 
24 10 continue 27 
25 11 spray 28 
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Sequental sampling is represented in Fig. 4 and Table 2. At numbers between upper and lower 
borderlines in Fig. 4, sampling continues until a preset maximum number of samples. Below the 
lower borderline sampling may cease and no action is needed. Above the upper borderline 
sampling may cease and chemical intervention is needed. In preliminary tests the sampling method 
reduced sampling time to appr. 50% as compared with the standard fixed-number sampling 
program. 

CONCLUSIONS 
The spatial occurrence of Echinothrips on Nepenthes can be adequately described by a negative 
binomial distribution. It has been shown that with sufficient data, a time saving sequential 
sampling program can be developed for Echinothrips populations. Also we demonstrated the use 
of population counts in the evaluation of chemical interventions. Because of the heterogeneous 
character of greenhouse ornamental cultures in the Netherlands and the relative small scale of 
cultures, research is in general not widely applicable and relatively expensive. However, growers 
increasingly use small-scale research in combination with new applications. The results of this 
paper indicate that on the longer term this may be highly cost effective. 
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