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3.1 A Comparison of Different Category Scales for Estimating

Disease Severity

Kuo-Szu CHIANG', Shih-Chia LIU?, Clive H. BOCK?® and Tim R. GOTTWALD*

! Department of Agronomy, National Chung Hsing University, Taichung,
Taiwan, 402

2 Department of Statistics, Tunghai University, Taichung,

Taiwan, 407

% USDA-ARS-SEFTNRL, 21 Dunbar Rd., Byron

GA 31008, USA

4USDA-ARS-USHRL, 2001 South Rock Road, Fort Pierce,

FL 34945, USA E-mail:kucst@nchu.edu.tw

Plant pathologists most often obtain quantitative information on disease severity using
visual assessments. Category scales are widely used for assessing disease severity,
including for screening germplasm. The most widely used category scale is the
Horsfall-Barratt (H-B) scale, but reports show that estimates of disease severity using
the H-B scale are less precise compared to nearest percent estimates (NPEs) using
the 0-100% ratio scale. Few studies have compared different category scales. The
objective of this study was to compare nearest percent estimates (NPEs), the H-B
midpoint converted data, and four different linear category scales (5% and 10%
increments, with and without additional grades at low severity (0.1, 0.5, 1.0, 2.0, 5.0,
10.0, 15.0, 20.0%..., and 0.1, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0, 30.0%..., respectively).
Results of simulation modeling based on known distributions of disease assessment
using the type II error rate (the risk of failing to reject Ho when Hy 1is false)
showed that at disease severity <5%, a 10%-category scale had a
greater probability of failing to reject Hy when Hy is false compared to all other
methods, while the H-B scale performed least well at 20-50% severity. The 5%
category scale performed as well as NPEs except when disease severity was <1%.
Both the 5 and 10% category scales with the additional grades included performed as
well as NPEs. These results were confirmed with a mixed model analysis of the
original rater assessment data. A better knowledge of the advantages and disadvantages
of category scale types will provide plant pathologists and plant breeders seeking to
maximize accuracy and reliability of assessments with an informed choice for making

better disease assessments.
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