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Comparative Analysis of Percentage Disease Index and Area Under the Curve for

Classifying Northern Corn Leaf Blight Severity
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ABSTRACT

Northern corn leaf blight (NCLB, Exserohilum turcicum) is one of the most significant foliar
diseases of maize, directly affecting sweet corn yield. Accurate assessment of disease severity is
essential for screening resistant lines. This study compared the effectiveness of the percentage disease
index (PDI) and the area under a disease progress curve (AUDPC) in evaluating the severity of NCLB
in sweet corn. The experiment was conducted on the sixth generation (Se) of self-pollinated hybrid
sweet corn at the Chiang Mai Field Crops Research Center from December 2021 to February 2022.
E. turcicum was artificially inoculated, and PDI was assessed at two time points: 28 and 55 days
after planting (DAP). The AUDPC was then calculated and analyzed using the receiver operating
characteristic (ROC) curve and Youden index to determine the critical threshold for disease severity
classification. The correlation analysis revealed that PDI at 28 DAP was unsuitable for classifying
disease severity, whereas PDI at 55 DAP and AUDPC based on observations at both 28 and 55 DAP
showed a statistically significant correlation. Furthermore, the threshold value determined by AUDPC,
in conjunction with ROC curve and Youden index was 910.88, with an area under the ROC curve (AUC)
of 1, indicating highly accurate discrimination between resistant and susceptible sweet corn genotypes.
Therefore, AUDPC combined with ROC curve and Youden’s index was more effective and reliable
than using PDI at 55 DAP alone and can serve as a valuable tool in future research on breeding

sweet corn resistant to NCLB.

Keywords: sweet corn; northern corn leaf blight; disease severity
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Table 1 Scoring of northern corn leaf blight incidence useful for assessing corn

Score Phenotype

Plants do not show disease symptoms

O 00 N O U A W N =

Lesions occupying 40-60% of the leaf surface

First small lesion appears on few plants per row and occupies less than 5% of leaf surface
Many plants per row present in one leaf level lesions occupying 5-10%
Many plants per row present in several leaf level lesions occupying 10-20%

Lesions occupying 20-40% of the leaf and start to merge

Lesions occupying 60-80%. Half of the leaf is dry due to disease infection
Lesions occupying 80-90%. More than half of the leaf is dry due to disease infection

Lesions occupying 90-100%. Nearly the whole plant is dry due to disease infection
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Figure 1 Receiver operating character (ROC) curve
for AUDPC, with the optimal threshold
set at 910.88 (asterisk), with provides
the highest sensitive and specificity.
The area under the curve (AUC) is 1.00
(dashed line), indicating perfect disaimination

between resistant and susceptible groups
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Clustered Numeric Heatmap with Left R/S Annotation (n = 92)
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¥ Real ranges: POL 28 DAP = 2.61-38.30; PDI 55 DAP « 25,30-85.10; AUDPC = 586-1722. Values normalized per column for visualization

Figure 2 Clustered heatmap illustrating the grouping of sweet corn genotypes based on disease

severity indices of northern corn leaf blight (NCLB), including PDI at 28 days after planting
(PDI_28DAP), PDI at 55 days after planting (PDI_55DAP) and AUDPC. All values were

normalized to a 0-1 scale (0 =resistant, 1 =susceptible) for cross-trait comparison. The

left-side bar indicates resistant (R) and susceptible (S) classification. Hierarchical clusteringwas

performed using Ward’s linkage and Euclidean distance
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uay AUDPC Lilefudumnuisiugivaenisduun
NAUATUNIULAED BULBMBLIA NCLB HaN1s

NAFBULAAIIALALIINITIMUNTTAUATILTULTS

vo1lsA NCLB 1isansi3iinnuunnsiiaiuagis
Tl AtyvNeadif (chi-square value = 9.17, p<0.01)
Sruaudrlnanauiidalioglunguduniui
9nF1 PDI_55DAP UazA1 AUDPC $1LiVen 8 aneiug
Yoz AdaneiugAdaliiumnILaInA AUDPC usi
IaJugouusainan PDI_55DAP 1w 37 aneiiusg

wansliiutanunaimadeulunisduunngy

[ [
1 v Av v

FELRINEIFINVINEDY (Table 2)

Table 2 Chi-square test of association between AUDPC and PDI of 55 days after planting

PDI_55 DAP: Resistant PDI_55 DAP: Susceptible Total of
AUDPC Observed Expected Observed Expected AUDPC
AUDPC: resistant 8 3.91 37 41.09 a5
AUDPC: susceptible 0 4.09 ar 42.91 ar
Total of PDI-55 8 84 92
Chi-square value 9.17
p-value 0.0025

AUDPC fidalaidseulunisavyiounain
Yasmswalsanasngaaailaania PDI§adu
Aszdiuluganaiey winansageulaawmis
UAAIANLANG DY 9T HEdA L ALANAT
ausaesunelsansssurRvesnsUsediufinnaiy
naMA® A1 PDI_55DAP Uszliluanize1nisueslsn
Tuszazlans vadinn AUDPC SUHAaZaLu8Ins
Warnlsas aus 15 ud uaui sszeveenluy 4 o9
m‘wsamaqmimauauaquﬂﬁaugﬁﬂﬂ’h

JewSsudisuseninenslden PDI 55DAP
Wwaz AUDPC wu uidnen PDI asfidadildayain
uiazouam: o naiussdiuvingy usnslden
AUDPC 52U ROC curve Lagdail Youden @nsnse
Uszillumsazaulsalinaaningguan wazinum
i tataulunisduunnguiiduniuuas
pounalasgruduszuu ag19lsinnu nasld

AUDPC glaiaunsaldiduaiuinsgiulunis

FuunszdunmsuLssvedlsa NCLB 1¢ Liasan
A13INEAIN ROC curve 81auUsiumudady wu
wugnssudalnauarANUIUABuLUaed
anmwand axluusiazgguan (Wilson et al,, 2017)
ATIMANANEYBNe E. turdcum FRiEsmstansutas
(Bankole et al, 2023) ¥2947877 41 AN15A AT 837
fugruitugnssuvesiiv anmwindouuasdade
NITHA mmwumu’maqLgﬁyaswmmq N9
povauadlunsostunuewasiiy 1uladei
dfniliAnauuanaesEnInesEfuaIY
Juusevadlsa (Duffy et al,, 2003; Pokhrel, 2021)
fodu Fersinsfnwdudulunaefuivas
Ma1eg9n1a L aLi 1NN UTILaE A
WNZaNTe93IsNs waviiiolinisuszdiuainy
Q#9938 n1sAsuduLIng uTsuuz il
farsanadsudisiiu 1wy accuracy sensitivity

specificity 38 Cohen’s kappa
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