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Using spectral reflectance in the field to determine the resistance of
cotton varieties to Apolygus lucorum
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Abstract The levels of damage caused by the mirid bug Apolygus lucorum Meyer-Diir on fourteen cotton varieties during
the growing season were investigated in the field. Of these varieties it was found that Yazhoumian displayed the highest
resistance to A. lucorum, that twelve cotton varieties including Jifengza-7 displayed moderate resistance, and that Ling-17
appeared the most susceptible. The reflectance from the canopies of the 14 varieties was measured by ASD Hand-held
Spectro-radiometers and correlation analysis was undertaken to determine the wavebands that were sensitive to damage
levels. The first derivative values of canopy reflectance were found to differ significantly among varieties from 690 to 750
nm (P <0.05). Also, the first derivative value of canopy reflectance at 717 nm showed a significant negative correlation
with the index of resistance to A. lucorum for cotton plants at the seedling stage (P <0.05), which could reflect the
levels of damage caused by A. lucorum. Therefore, spectral models based on reflectance from the canopy could be used to
diagnose the resistance of cotton plants to A. lucorum.
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Table 1 Resistance of the different cotton varieties for Apolygus lucorum
T ) Seedling stage # ] Budding stage 1 Bolling stage
st A RN R E
Varieties S8 T 8 KL S8 T 8 KL 34 T 8 KL Resistance index
Mean damage index Mean damage index Mean damage index
IR 7 5 Jifengza 7 1.75 + 0.75¢d 3.00 = 1. 15ab 4.00 = 1.00ab 2.91 + 0.65ab
GK50 1.51 + 0.51d 3.33 = 1.22ab 2.00 + 0.00cd 2.28 + 0.54ab
LR 708 Jiza708 3.75 = 0.62a 4.67 £ 0.33a 3.52 + 1.51abe 3.97 + 0.35a
R -06 Ling-06 1.25 + 0.25d 4.00 £ 0.57a 3.55 % 0.52abc 2.92 + 0.84ab
R-17 Ling-17 2.75 = 0.85bed 5.00 = 0.00a 3.53 + 0.5labe 3.75 = 0.66a
R-34 Ling-34 1.25 = 0.25d 3.33 = 0.88ab 3.52 + 0.54abc 2.69 = 0.72ab
HBZ3 3.51 = 0.28ab 3.67 = 0.33a 3.51 + 0.52abc 3.56 + 0.05a
WM A Yazhoumian 2.75 = 0.85abed 4.33 £ 0.66a 5.00 = 0.00a 4.03 £ 0.66a
£1 7% 202 Shiza202 2.01 = 0.71bed 4.33 £ 0.66a 4.51 £ 0.51a 3.61 = 0.80a
£t 810 Shikang810 2.51 + 0.5abed 4.33 £ 0.66a 4.00 £ 1.00ab 3.61 = 0.56a
Bl #k 09-2 Kelin09-2 1.00 = 0.00d 3.67 = 1.33a 2.51 = 0.53bed 2.39 = 0.77ab
Bl#k 09-32 Kelin09-32 1.25 + 0.25d 3.67 = 0.88a 4.51 £ 0.52a 3.14 + 0.97ab
R-17 Ling-17 1.25 + 0.25d 1.00 + 0.00b 1.00 + 0.00d 1.08 = 0.08b
i #3 3 5 Hengmian 3 3.25 = 0.47abc 3.33 = 0.66ab 4.00 = 0.00ab 3.53 + 0.23a

VE B A F S = BR v R, AR TE S [ B R B 2 1) 22 57 38 (P < 0. 05) , Duncan’ s B &2 i 22 45 50

The data are means + SE,and followed by different letters are significantly different at 0. 05 level by Duncan’ s multiple range test.
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The differential canopy spectral reflectance first-order schematic diagram of the different growth stages of Jifengza 7
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Fig.1 The differential canopy spectral reflectance first-order schematic diagram of
cotton plants along the developmental stages
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Table 2 Regression model of the spectral reflectance in different developmental stages
AR ] = % 7l LEPE 14 P
Developmental stage Regression model R’ P value
i Seedling stage Y =1336.81x - 5.99 R*=0.89 0.01
1 Budding stage Y=1929x - 1.75 R>=0.28 0.07
11 Bolling stage Y =435.23x - 2.45 R =0.06 0.72
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