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TABLE 1. Horsfall-Barrat Scale and corresponding disease severity range,

interval size, and midpoint ©*

HB Scale Disease severity range Interval size Midpoint
1 0 0 0
2 0%-3% 3 1.5
3 3% 6% 3 4.5
4 6™ 12% 6 9.0
5 12"~ 25% 13 18.5
6 25%-50% 25 31.5
7 50%- 75% 25 62.5
8 75%- 88% 13 81.5
9 88"- 94% 6 91.0
10 94%-97% 3 95.5
11 97"~ 100% 3 98.5
12 100% 0 100
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Fig. 1. Different types of diseases and the methods for assessing disease severity. The method selected for disease severity assessment should be based on the

patho-system and the objectives of the study.
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TABLE 2. The disease severity range and structure of the ‘Chiang Scale” ©?

Chiang Scale Disease severity range Midpoint
0

1 0"-0.1% 0.05
2 0.1"-0.5% 0.30
3 0.5 - 1.0% 0.75
4 1.0" - 2.0% 1.50
5 2.07-5.0% 3.50
6 5.0°-10% 7.50
7 10.0" - 20.0% 15.0
8 20.0" - 30.0% 25.0
9 30.07 - 40.0% 35.0
10 40.0" - 50.0% 45.0
11 50.0" - 60.0% 55.0
12 60.0" - 70.0% 65.0
13 70.0" - 80.0% 75.0
14 80.0" - 90.0% 85.0
15 90.0" - 100.0% 95.0
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ABSTRACT
Kuo-Szu Chiang and Cheng-Fang Hong". 2025. Optimizing ordinal

scales for plant disease severity assessment and advances in their
statistical analysis. J. Plant Med. 67(2): 69-78.
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Plant disease quantification is crucial for crop disease
management, breeding for disease resistance, and the development
of disease forecasting systems, as well as for related research and
applications. Common approaches to disease quantification include
evaluating disease prevalence, incidence, and severity. Traditionally,
disease severity has been defined as the percentage of symptomatic
area on plant tissues or organs, with the nearest percent estimate
(NPE) often used as a measure. However, not all raters can quickly,
precisely, and accurately assess NPE. Thus, many studies have
proposed the use of quantitative ordinal scales for estimating disease
severity. One example is the Horsfall-Barratt scale, which has been
widely applied in studies of various plant diseases. Nonetheless, due
to its nonlinear scale design, this type of scale has been criticized
for introducing bias that may reduce statistical power in subsequent
analyses. This article reviews past studies, discusses how to optimize

the structure of quantitative ordinal scales to improve the precision
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and accuracy of disease severity assessments, and introduces recent
advances in statistical methods for analyzing quantitative ordinal
scale data, aiming to enhance researchers' understanding of the

collection and analysis of such data in plant protection research.

Keywords: plant disease quantification, disease severity,
quantitative ordinal scale, proportional odds model,

survival analysis
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