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Fig. 1. Mean squared error of the maximum likelihood estimator (p) of the infection rate versus the true value of p for group

sizes employing n = 1 to 25 with N (the number of groups) = 25.
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Fig. 2. Two-stage group testing design

@ : Indicates positive result on the group scale.

© : Indicates negative result on the group scale.

: Indicates positive result on the individual scale.
[=] : Indicates negative result on the individual scale.
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Fig. 3. Relationship between optimal group size (k,,) and the number of individual plants (m) for the mean proportion of

diseased plants (p) = 0.006.
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Fig. 4. Relationship between optimal group size (k,,) and the mean proportion of diseased plants (p) for the number of
individual plants (m) = 10,000. The values of p chosen are 0.0001, 0.0002,..., 0.3500.
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Table 1. Comparison of average cost (NT $) per plant between n = 13 and n = 20. The former group size is obtained from the
code “group-size” and the latter was used by the Seed Improvement and Propagation Station in Taiwan during the period of

2004 - 2008
! 7 Average cost per plant cost (20) / cost (13)
n=13 n=20
2,000 0.006 28.91634 31.04602 1.073650
5,000 0.006 28.91946 31.04602 1.073534
10,000 0.006 28.92477 31.04602 1.073337

' the number of individual plants
* the mean proportion of diseased plants
* cost (n) represents the required cost when the group size equals n.
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> seed.health(k,N,r,0.05)
[1] "Welcome to seed.health™

foutput

[1,] 1
[2,] 1
[3.1] 1
[4,] 2
[5,] 2
[6,] 2
[7,1] =
[&8,] 5
[2,1] =
[10,] 10
[11,] 10
[12,] 10
[13,] 100
[14,] 100
[15,] 100

[1] 0.9z201

[1] 6.6724

[1] O.006

$"The nominal lewveli%) "
[1] 95

$"The lower confidence limit”
[1] O.0011

$"The upper confidence limit”
[1] O.0172

k=cii,1,1,2,2,2,5,5,5,10,10, 10,100, 100, 100}
N=c (10, 10,10, 10,10,10,10, 10,10, 10,10, 10,5, 5, 5
r=c(0,1,0,1,2,0,0,1,1,2,4,0,0,0,0)

No. seeds in sample No. samples tested No. positive Fitted walue

§ " P-value of goodness-of-fit chi-squared statistic’

" The estimated dispersion parameter’

4" The eztimated proportion of infected zeeds”

10 u] 0.0598
10 1 0.0593
10 n] 0.0598
10 1 0.1192
10 2 0.1192
10 n] 0.1192
10 u} 0.2954
10 1 0.2954
10 1 0.2954
10 2 0.5520
10 4 0.58z20
10 o 0.5520
5 a Z.2550
= u] Z.2550
5 o Z.2550

[ 71 ~ AU R R SR A T R A B AR 2 (“seed.health™) » i ELOE R (1877T-2B) Al Ik
BERRAUA A (CGMMYV) R » LR k BIRSSCEH o B —REARE 13 > v (CRFTHIEARE SRR > » ARG

RS TR SRR -

Fig. 5. Example output from the “seed.health” program. Data are from tests of the seed lot (1877T-2B) for the determination
of seed-transmission rates of Cucumber green mottle mosaic virus (CGMMV) in bottle gourds. Here, k, N, and r represent
the group size, the number of groups, and the number of positive groups, respectively.
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JTEIR B > AR s E H ] o A FERE R - A
LR 2 FEFTEEE 5 55 9% - SR R B
L H 5 100 % BEMARM HAR 8 7 1 - SE (£ EHERIE DUE R
ANBRAZ > AT b R sl B A 2] 100% 1Y)
(IS o
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ABSTRACT

Chiang, K. S."? and Lai, S. H.' . 2010. Application of group testing procedure in plant pathology.
Plant Pathol. Bull. 19: 117-126. (' Department of Agronomy, National Chung Hsing University,
Taichung, Taiwan; > Corresponding author, E-mail: kucst@dragon.nchu.edu.tw; Fax: +886-4-2285-
6497)

Group testing is a method of pooling a number of units together and performing a single test
on the resulting group. The procedure is particularly useful when the number of positive units is
expected to be low and obtaining test material is cheap, but testing itself is expensive. The method
was introduced into the field of plant pathology mainly in a pioneering study by Swallow “”. Since
then, many studies regarding group testing have been published in leading journals of plant pathology.
The results of these studies indicate that group testing offers dramatic improvements in precision
and accuracy of the sampling information, with no undue increases in costs or labor. Therefore, it is
imperative for plant pathologists in Taiwan to become familiar with group testing. The objectives of
this review article are first, to explain group testing methods and procedures. Secondly, three examples
are used to illustrate the application of group testing to real plant pathology conditions in Taiwan.
Finally, the further development of group testing in plant pathology is discussed.

Key words: group testing, estimation, classification, mean squared error, cost



