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Abstract It is very important to develop rapid detection method for Huanglongbing (HLB) disease, because of
the rapid spread of the disease. In this paper, the near infrared technique was applied for rapid detection of HLB.
The model of PLS-LDA was used to detect the samples which did not participate in the modeling. The accurate
rate of this technique was 100% same with that of PCR, and the false positive rate was less than 1%. Field detec-

tion showed that the near infrared technique for HLB rapid detection is feasible and practical, and can be used in
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the field detection of HLB disease, with the advantages of short detection cycle, no pollution, etc.
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Fig. 1 Original spectra of different leaves
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Fig. 2 Second derivative spectra of different leaves
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Table 1 Recognition rate of different analytical methods

PRBIER /% Accuracy

ok
CTHLIH T apmk WAL H U SR Ik [TYNSE ZTETpIe
KNN Random forests Naive bayes Ensemble learning methods PLS-LDA

1 98. 42 93. 16 64. 74 92.11 100. 00

2 99. 47 93. 16 61. 05 92.11 99. 47

3 98. 42 97. 89 70.53 93.16 99. 47

4 97. 89 94. 21 66. 84 91. 58 99. 47

3) 97. 89 90. 00 69. 47 85. 79 100. 00

6 100. 00 92.11 65. 79 86. 84 99. 47
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Table 2 Recognition rate of different pretreatment methods

SV SL LIRS iH FHETFE FORR IR/ % HBL N FR B/ % SR/ %
Pretreatment method Item Principal factor ~ Recognition rate of HLB  Recognition rate of uninfected leaves Total recognition rate

JE IR B Model % 99. 8 99.7 99.7
Original spectrum 4 Test 99. 0 80. 0 89.5
H—1k B Model - 99. 8 99. 6 99.7
Normalization K56 Test 100. 0 84.0 92.0
FriELL B Model 19 99. 8 99.7 99.7
Standardization K656 Test 83.0 79.0 81. 0
PRFEIES A 17 Model % 99.9 99. 5 99. 7
SNV K Test 99.0 87.0 93.0
Z LA IE B Model %0 99. 8 99. 6 99.7
MSC 56 Test 99. 0 91.0 95.0
SG — 545 15575 Model 20 99.9 99. 7 99. 8
First derivative K56 Test 87.0 63.0 75.0
SG Zkr58 157 Model - 99. 3 99. 2 99. 2
Second derivative 5 Test 81.0 63.0 72.0
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Table 3 Recognition rates of Huanglong disease by PLS-DLLA model
R PCR % E 458 /1 PLS-LDA %4558 /4~ WA/ %
Type Result of PCR Result of PLS-LLDA Recognition rate
JERYL B Leave infected by Huanglong disease 340 340 100
gt i Uninfected leave 380 379 99. 738 8
100 T T T T D
—o— W IFE IR Recognition rate of HLB
0| I - <t —o— AJEYLIR A Recognition rate of uninfected
—o— MHHIZ Total recognition rate
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Fig. 4 Results of the optimization model for the samples
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