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Table 1. Results of 2004-2008 surveys and testing of potatoes for the five viruses showing the number of samples infected

and estimate of groups infected

. Number . Estimate of
Time £ orouns Numbers of samples infected oups infected’
(section) O BPS "PVATPVS PVX PVY PLRV  Healthy Infection' ~ &F
(V) (%) (Pgronn)

2004 (1) 180 0 0 0 0 0 180 0 0
2005 (1) 291 1 5 0 10 2 277 14 0.048

(2) 180 0 0 0 0 0 180 0 0
2006 (1) 152 0 4 0 0 1 148 4 0.026

(2) 150 0 0 0 0 0 150 0 0
2007 (1) 313 0 13 0 13 0 290 23 0.073

(2) 99 0 4 0 21 21 68 31 0.313
2008 (1) 513 1 2 0 4 3 503 10 0.019

' The numbers of samples were infected by at least one virus.
* Twenty plants were used as a group.
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Fig. 1. Mean square error of the true infection rate ( p ) versus p for a group of k plants, k = 1, 2, 3, 4, 5, 10, 20, 30, 40, 50
with total number of groups, N = 50. k = 1 represents that all plants are tested individually; k > 2 represents that all plants

are tested by group-testing.
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ABSTRACT

Chiang, K. S.', Chung, W. C.*’, Lin, S. H.?, Lai, H. H."', and Wang, S. F.' 2008. Group-testing design
for the infection rates of potatoes viruses. Plant Pathol. Bull. 17: 321-326. (' Department of
Agronomy, National Chung Hsing University; > Propagation Technology Section, Taiwan Seed
Improvement and Propagation station; * Corresponding author, Email: wcchung@tss.gov.tw; Fax:
+886-4-2582-5818)

Potato (Solanum tuberosum L.) is one of the four main foods in the world. Because of the
climate of Taiwan, the cultivation of potato suffered from the virus disease easily, further influencing
the development of potato industry. Group-testing was often utilized to estimate the incidence rate of
potatoes viruses in the field. It is the principal issue that how many group sizes should be regarded as
a testing unit for group-testing because it is usually related to the cost investigated. We collected eight
field data sets of potatoes farms in five years (2004 ~ 2008) from Taiwan Seed Improvement and
Propagation Station. Besides, generalized linear models were employed to estimate the proportion of
the individual plant infected. By mean square error (MSE) as criteria, optimal group sizes were
changed from 20 to 40 plants per group so that the cost was reduced and the testing process was
improved efficiently. Not only can the group-testing design advance the accuracy of testing, but it can

reach to the purpose of optimization.

Key words: group-testing, infection rate, mean square error, generalized linear model



