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Diagnosis of nitrogen nutrition of cucumber based on
digital image processing technique
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Abstract Taking Jiejiegua and Ribenxiaohuanggua as study object, digital camera and SPAD-502 were used to obtain
the images and SPAD values of fixed leaf every three days. The color characteristic parameters and SPAD values of
leaves were obtained and analyzed by using image processing techniques. A regression equation was also built. The
results showed good linear correlation between NRI, H,DGCI parameters and SPAD values, where the R? were 0.86,
0.70 and 0.65 respectively. In conclusion, digital camera and image processing technique are usable in detecting the N

nutrition in cucumber with advantages of fast speed, stable results,easy to apply.and non-destructive,and will provide
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references for crop nitrogen nondestructive diagnosis.
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Fig. 1 The diagram of measuring SPAD value
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Tabel 1 Effect of nitrogen treatments on SPAD value at different leaf position of cucumber
R A AL FE Nitrogen Treatment Mg 75 R 2R
Position of leaf CK N1 N3 SPAD CV
-2 Tip 15. 81 27.49 30. 33.72 26.79+7.75 28.9
it Central 21. 89 38.83 40. 34 43.48 36.147+9.69 26.8
M- H: 38 Base 21.70 32.04 35. ¢ 39.93 32.25+7.74 24.0

T CK %8 (X B NTUN2 NS J30 (3R AU ik 43 B0CR 2006 ,40 %0 1 10026, T R[] .
Note:CK represents blank control,N1,N2,N3 represent the mass fraction 20% .40% and 100% of

nitrogen, respectively. The same below.
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Table 2 SPAD value of different varieties of cucumber leaves

b 7 REREDIN A A /N IR
Treatment Jiejiegua Ribenxiaohuanggua
CK 19.62 Cc 22.08 Cc
N1 34.50 Bb 31.27 Bb
N2 36.12 Bb 36.40 Bb
N3 43.77 Aa 42.63 Aa

T W — 5 W R R 8 R 7 P<<0. 05 fl P<<0.01 BEFMKFE LAHEER.

Note: Different letters in the same column mean significant difference at the

0.05 and 0. 01 levels.
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Table 3 The regress coefficient between color features and SPAD values of different cucumber leaves

Kb R AR Jiejiegua H A /NEE T\ Ribenxiaohuanggua
Treatment NRI H DGCI NRI H DGCI
CK —0.80" 0.58" 0. —0.70" 0.82" 0.74*
N1 —0.83" 0.70" 0. —0.92" 0.85™ 0.84~
N2 —0.70" 0.68" 0. —0.63" 0.51" 0.50"
N3 —0.57" 0.69" 0. —0.50" 0.59" 0.57"

T REARB n=85 x| SPRIFIRAE 50 M 1 0 /KF T BFEA K.,

Note:Number of samples n=8; * and ** mean significant at 5% and 1% levels,respectively.
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Fig. 2 Regression analysis between NRI (a), H (b),DGCI (c¢) and SPAD of different cucumber (n=16)
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