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Rapid Monitoring for Potato Disease by CGMD-302 Spectrometer
CHEN Qingchun®, LI Xueji*?, LIU Pengfei', ZHANG Zili*, WANG Xiaoming*, JIANG Feng**
(1. Zhongkai University of Agriculture and Engineering, Guangzhou, Guangdong 510225, China; 2. Students Comprehensive

Practical Activities Education Base of Guangzhou Yuexiu District, Zhaoging, Guangdong 526200, China )

Abstract: Two experiments were carried out in 2011 and 2012 using CGMD-302 spectrometer to monitor potato
diseases of different potato varieties of various seed grades in order to rapidly monitor potato diseases. The results
showed that there was a negative correlation between canopy spectral reflectance at 810 nm, normalized difference
vegetation index (NDVI), ratio vegetation index (RVI) and lesion area, while a positive correlation was found between
canopy spectral reflectance at 720 nm and lesion area. The prediction accuracy was above 0.95, and the root mean
square error (RMSE) and the average relative error (RE) were both less than 8.0%. The findings might provide the
technical basis for rapid monitoring of potato disease grade.
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*1 DREREEE
Table 1 Disease grade of potato
hi I R A S TR
Variety Disease grade Variety Disease grade
CRVGHE J5F ¢ Atlanti” ¢ pre—elite IEH FREEE — A Favorita” certified 1 i
KPP J5URP © Adantic” elite B TRSERT YR Favorita’ certified 11 JUE
CRPETE 2R € Atlantic” certified T g ‘B2 35 S Longshu 3 pre—elite 1EH
SRV 4 Atlantic” certified 1T JHE ‘B 65 J5FP  Longshu 6 pre—elite IEH
PR BRUER Shepody” pre—elite 1w ‘Bp2E 85 B Longshu 8 pre—elite H
CEPEA JERD Shepody” elite U=lis ‘K R = JFEAN ¢ Jizhangshu 87 pre—elite EH
L —24Fh  Shepody” certified 1 s SHIAREE J5RD Xindaping” elite L=35
PR P Shepody” certified 11 S CTEH 1S A ‘Kexin 17 marketable tuber g
‘% JREAD  Favorita® pre—elite EH R3S R Zhongshu 37 marketable tuber R
‘B EE JEAT Favorita” elite Rz - -
=2 DREBEXERHFER(%)
Table 2 Canopy spectral reflectance of potato
e . SRR S i LR R
Variety anopy spectral reflectance Variety Canopy spectral reflectance
810 nm 720 nm 810 nm 720 nm
CRVGTE JRERD © Atlantic” pre—elite 60.5 18.1 ‘PR ELER Y —Fh Favorita” certified T 43.7 23.9
CRVEVEJEAT ¢ Atlantic” elite 50.3 20.4 CPRILERE T B Favorita® certified TT 36.9 25.8
CRPEPE—Z% A ‘ Atlantic” certified T 43.6 23.7 ‘B35 J5ERl ¢ Longshu 3 pre—elite 62.4 18.2
CRPGTE 2% Fh ¢ Atlantic’ certified TT 36.8 25.4 ‘B2 65 J5EF  Longshu 6 pre—elite 62.6 18.4
KLY JEEF Shepody” pre—elite 61.4 18.2 ‘B 85 J5EUFT ¢ Longshu 8 pre—elite 64.2 18.6
KR R Shepody” elite 523 20.8 ‘R85 JFUERN ¢ Jizhangshu 8 pre—elite 63.1 18.8
R —20Fh *Shepody” certified T 424 24.4 SHREE J5UR Xindaping” elite 524 21.0
CEPEEE Z 2R Shepody” certified 11 37.8 25.1 TEHT 1S BT Kexin 17 marketable tuber 44.7 229
ORI SR Favorita® pre-elite  62.4 18.8 ‘R3S F AR Zhongshu 37 marketable tuber  43.9 23.0
‘PR EE JEFN Favorita” elite 53.4 21.7 _ _

P, D PR p BT R S R
FAFNZ) K6 o
22 AERBHERFERTL

MER2FT LA 1, ANFEREHE S 356 215 I
SRR, 810 nm B 720 nm i BT
FERBEAMEKERE D), JoEREEL0.97. TE
810 nm I BL, SO AR > A > —Zfh > —
A, ARG R 25, 720 m BB, KR
FRL, RO < JFfh < —Z0Fp < 90,

23 EEARVMERESRIESHXERE

T 1 FIFR 2 ] DU HY 8 B0 B AR 5 1%
R RA I B AR, 288, 810 nm i
S5 e BRI AL B 3 A OCOC R, KRB
AP BB 0.97; 3] 720 nm i S
FGRBEEARLE WE EACOCR, IRREUE R
PUE R R 0.99, H—fbAE 8% 45 %X (Normalized
difference vegetation index, NDVI) (810, 720) il lb {5
Fi 9535 %% (Ratio vegetation index, RVI) (810, 720) 55
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Figure 1 Relationship between Rg,nm and R, nm
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Figure 2 Relationship between Rs;,nm and lesion area
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F®3I ERRIE
Table 3 Model test

SitrsH B Hy R (%) TR (%)
Spectral parameter Prediction accuracy RMSE RE
Rz 0.98 7.4 34
R 0.97 6.0 7.5
NDVI(810, 720) 0.98 5.8 5.1
RVI(810, 720) 0.98 6.4 5.7
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