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Development of Mobile Phone Application for Characterization of Sugarcane Reaction
to Red Rot Disease in Breeding Program
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Abstract: The selection of resistant sugarcane varieties depends on testing the cuttings' reaction to
the causal fungus, followed by visually scoring the severity of symptoms, which may yield inaccurate
results. The visual scoring method may yield inaccurate results. This research addresses this limita-
tion by introducing the Redrot Application for Android phones, version 5 and above. The application
utilizes image processing algorithms to assess the reaction of 200 sugarcane varieties to red rot
disease. Disease reactions were characterized based on visual assessments by experts, considering
three parts: the distance of fungus move through nodes, the size of the red area, and the appearance
of red color. The collected data were used to calculate symptom level scores and group resistance
reaction characteristics. The program reads and analyzes image results using Python and the OpenCV2
library, incorporating traditional feature extraction, geometry feature extraction, and image segmentation
for size and wound detection, including processes such as contouring and morphological operations.
Color analysis is performed using Histogram analysis. The confusion matrix was employed to evalu-
ate the prediction results, revealing an application accuracy of 92.50 percent, a recall value of 0.65,
a precision value of 0.74, and a balanced F1 score of 0.69. The findings indicate that the application
enhances accuracy and efficiency, reducing errors associated with human visual result interpretation.
The program processes and displays reaction characteristics promptly upon capturing or loading images

for each experimental sugarcane cane.

Keywords: sugarcane breeding, red rot disease, mobile application, image processing
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Table 1 Red rot rating based on the 0-9 scale (Srinivasan and Bhat, 1961) adjusted according to the

specified criteria for use in application development.

Symptoms Numerical scale Severity of symptom Preview
0 No lesion spread 3 . e
Nodal 1 Lesion spread 1

transgression

2 Lesion spread 2
3 Lesion spread 3 mmm
0 No lesion spread J“_I_
1 Spread 25% ﬁ___ T __
Lesion width —
2 Spread 50% fe—. .
3 Spread > 50% Sl ___-""""""“:“
0 No color 3 — P e
Color 1 Red-dark red —
2 Brown-black . ... _

Table 2 Categorization of red rot reactions comparative analysis of items used to assess the severity of red rot disease

specified for use in the development of the application categorization of red rot reactions.

Score Reaction Category

Reaction Category (Redrot App)

0.0-2.9 Highly resistant (HR)

3.0-3.9 Resistant (R)

4.0-49 Moderately resistant (MR)
50-5.9 Moderately susceptible (MS)
6.0-6.4 Susceptible (S)

6.5-9.0 Highly susceptible (HS)

HR/R

MR

MS/S/HS

nsmuldsunsn Taalddanedanu
Uszananan WAATaAINANaNNnslsATiAaLEan
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restoration, Image enhancement, Image
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Table 3 The evaluation of any algorithm by using Confusion Matrix which accuracy, precision, recall, and F1 score were

assessed and shown model capabilities.

Actual Positive

Actual Negative

(1) (0)
Predicted Ture Positive False Positive
Positive (1) (TPs) (FPs)
Predicted False Negative Ture Negative
Negative (0) (FNs) (TNs)

True Positives (TP): Number of samples correctly predicted as
“positive.”

False Positives (FP): Number of samples wrongly predicted as
“positive.”

True Negatives (TN): Number of samples correctly
predicted as “negative.”

False Negatives (FN): Number of samples wrongly
predicted as “negative.”

Accuracy = (TPs + TNs) / (TPs + TNs + FPs + FNs)

Precision = TPs / (TPs + FPs)

Recall = TPs/(TPs + FNs)

F1 score = 2 x (Precision x Recall)/(Precision + Recall)
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(2)) (Figure 2)
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Figure 2 Operational step of Redrot App for characterization of sugarcane reaction to Red rot disease.
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Table 4 The capabilities of Redrot App analysis by using confusion matrix.

Actual Value by scientist Actual Actual
a Positive Negative
Q.
% HR/R MR MS/S/HS Predicted 17 6
E HR/R 0 1 0 Positive (TPs) (FPs)
z VIR ; 15 5 Predicted 9 168
E Negative (FNs) (TNs)
£
E MS/S/HS 0 9 168 True Positives (TP): Number of samples correctly predicted as
“positive.”
HR/R and MR were accepted by sugarcane breeder. False Positives (FP): Number of samples wrongly predicted
as “positive.”
True Negatives (TN): Number of samples correctly predicted
as “negative.”
False Negatives (FN): Number of samples wrongly predicted
as “negative.”
Accuracy = (TPs + TNs)/(TPs + TNs + FPs + FNs)
= (17+168)/(17+9+6+168) = 92.50%
Precision = TPs/(TPs + FPs) =17/ (17+6) = 0.74
Recall = TPs/(TPs + FNs) = 17/(17+9) = 0.65
F1 score = 2 x (Precision x Recall)/(Precision + Recall) = 2 x (0.74x0.65)/(0.74+0.65) = 0.69
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