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Early Diagnosis Method of Disease and Pest Level on
Lagerstroemia indica Based on Stem Water Content
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Abstract: A new method was proposed for early diagnosis of disease and pest level based on stem water
content, which provided early warning for diseases and pests. Lagersiroemia indica seedlings with
different health levels were monitored for acquiring stem water content. Then the features of stem water
content were respectively extracted by two methods, including key parameter and principle component
analysis. Ultimately, some supervised and unsupervised models were established for early diagnosis of
disease and pest level on Lagerstroemia indica. Judging from variance analysis, the effects of health level
on four key parameters (daily minimum, maximum, average and range of stem water contents) were all
in very significant difference. Judging from principle component analysis, the cumulative contribution rate
of the first four principal components of stem water content reached 99. 7% . Among supervised models,
BP model with input of PCA features performed the best and its average recognition reached 98% . Among
unsupervised models, K-means model with input of PCA features performed the best and its average
recognition rate reached 92% . Hence, stem water content can be chosen as a reliable index for early
diagnosis of plant disease and pest level. The PCA features were superior to the key parameter features.
The performance of supervised models was better than that of unsupervised models.
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Fig. 1 Lagerstroemia indica with different health levels
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Tab.1 Tree vigor with different health levels of Lagerstroemia indica in different growth periods
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Fig.2  Monitoring station of stem water content
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indica with different health levels in bud stage
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Fig.4 Stem water content key parameters of Lagerstroemia
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Tab.2 Variance analysis of key parameters
RHEESH ORI PR AME By F P
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HiE/NEKHE HN 0,078 69 0. 001

Bt 1031 71

ZHiE 0.778 2 0.389  368.243 <0.001
HIKEHKE 414 0.073 69 0. 001

Bt 0.851 71

ZHiE  0.842 2 0.421 534.468 <0.001
HSE# 8K 4l 0.054 69 0. 001

Hit 0.89 71

M 0.009 2 0. 004
H 22 &K% AN 0.029 69 <0.001

Hit o 0.038 71

10.350 <0.001
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Tab.3 Pairwise comparisons among health levels
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Fig.5 Principal component contribution rate of stem
water content of Lagerstroemia indica with different

health levels in bud stage
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Tab.5 Performance analysis of health diagnosis models
_— - RS PN/ % MRS 2 PRI/ % %S 3 NHIER/ % SRS % SRR E %

I I I I I | I II I I I | I I |
1 100 67 62 83 79 92 100 33 38 94 58 70

RBF 2 94 67 63 88 81 80 100 56 63 94 68 68 94 61 69
3 84 86 78 100 70 91 100 19 52 94 58 70
1 89 100 88 100 83 100 100 100 100 96 94 96

BP 2 100 93 94 95 100 100 100 100 100 98 98 98 98 96 98
3 100 9 100 100 100 100 100 100 100 100 96 100
1 93 94 100 100 95 78 100 100 100 98 96 92

SVM 2 100 100 85 89 88 100 100 100 100 96 9 94 97 96 94
3 90 91 94 100 93 94 100 100 100 96 96 96

K YA 100 100 100 80 58 98 100 100 78 93 86 92 93 86 92
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