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Abstract; In order to rapidly detect the nutrition content of crop, a portable multispectral detector was
developed. The detector was composed of a controller and an optical sensor node, which communicated
with each other through the ZigBee protocol. The optical sensor node can measure both the intensity of
solar light and crop reflective light at 550 nm, 766 nm, 650 nm and 850 nm wavebands, respectively.
The control unit is a PDA, in which a ZigBee wireless communication module is embedded. As the
coordinator of the whole wireless sensor network, the ZigBee wireless communication module is
responsible for receiving, processing and displaying the spectral data transmitted by the measuring unit.
The objective of the research was to assess the agronomic performance of the detector, i. e. , the accuracy
of chlorophyll content estimation when using the instrument in different arable crops. Field experiments

were conducted on four varieties of corn ( Nongda No. 8 (G1), Zhengdan (G2), Xianyu (G3) and
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Jingnongke (G4)). The

chlorophyll contents of sampling leaves were measured by the spectrophotometer in the laboratory.

Crop canopy reflectance was measured by the detector at jointing stage.

According to the typical spectral characteristics of crop and soil, the differences of reflectance between
550 nm and 650 nm (7T,) were used to remove the soil background data points (7, >0). Furthermore,
combinations of R, and R _( (850, 550), (850, 650), (766, 550) and (766, 650)) were used to
calculate vegetation indices, including DVI, NDVI and RVI. Relationship between each vegetation index
and chlorophyll content of each variety was analyzed. The results showed that the optimal parameters of
Gl ~ G4 were RVI (766, 550), DVI (850, 650), NDVI (850, 550) and RVI (766, 550),
respectively, and the correlation coefficients were above 0. 6. The chlorophyll content of the four varieties
was clustered respectively at intervals of 0.2 mg/L, 0.5 mg/L and 0. 8 mg/L.. The correlation analysis
results showed that the optimal resolution of the multispectral detector for detecting chlorophyll content of
corn was 0.5 mg/L. The correlation coefficients of NDVI (850, 550), NDVI (766, 550) and
RVI (850, 550) and chlorophyll content were 0.837 0, 0.773 7 and 0.767 7, respectively. The
NDVI (850, 550) and RVI (850, 550) were selected to establish the diagnosis model with R}, of 0. 715 4

and R} of 0.684 0. The research could provide theoretical and technical support for the diagnosis of

chlorophyll content of corn at jointing stage.

Key words: Chlorophyll content
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Fig. 1 Block diagram of hardware structure
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Tab.1 Mass concentration of chlorophyll content

in corn canopy leaves mg/L
BH Gl G2 G3 G4
e KAE 47.89 50. 25 47.76 49. 86
% /ME 34. 84 40. 64 29. 11 42.41
H{E 43.75 45.92 42.34 47.09

x2 AEERMMEHEBEHRE
SEMNBEXESN(R)
Tab.2 Correlation analysis of vegetation index and

chlorophyll content for different corn varieties (R)

T B B Gl G2 G3 G4
NDVI(850,550) 0.579 6 0.5026 0.6675 0.5973
NDVI(850,650) 0.563 1 0.3705 0.2602 0.4712
NDVI(766,550)  0.6068  0.4377  0.5338  0.5245
NDVI(766,650) 0.5246 0.5453 -0.0919 0.4603
RVI(850,550) 0.494 2 0.506 6 0.554 1 0.588 2
RVI (850,650) 0.4579 0.6637 0.474 0 0.306 4
RVI (766,550) 0.6109 0.246 1 0.396 4 0.6585
RVI (766,650) 0.496 9 0.463 1 -0.0808 0.4534
DVI(850,550) 0.1294 0.746 2 0.524 1 0.430 1
DVI (850,650) 0.126 1 0.771 6 0.477 1 0.394 1
DVI (766,550) -0.2885 -0.0101 0.2613 0.507 6
DVI (766,650) -0.2935 0.0434 0.2495 0.5138
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i ] A ¢ A B i = T DVIL Hf NDVI(850,
550) 5t 2p 2 S AN SC R M i 0.675 0, g
kT 0.6,
IR 1 s PR 2 R R M 4 3R &
G AR BRI AL T 129,51 ] IK[RI LI  , 4 Fif iy
PR 2K R I (E Y 44,77 mg/L, S KRR
/IME 5351 50. 25 mg/L A1 29. 11 mg/ L, H a1,
XA A B DN RS R IR BN T —
(R ppm 2%) , K ik, F 1 22 e B 1% 448 I ASCAG: )
ORI 2 o 2R, R DR BE IV 2 Dl A2 1 me/ L
BT — 2 X i 20 3R BB 20 9] 1L 0.2.,0.5,
0.8 mg/L Jy [l b BEAT 23S, SR J5 4301 o #r LA 45 1] B
REJE S WBH A NP B E S R &
F{ELIA] B R S, S5 RN 3R 3 IR o
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Tab.3 Selection of common type vegetation index

parameters for diagnosis of chlorophyll content (R)

(Gl ~G4) 0.2mg/L. 0.5 mg/L 0.8 mg/L

LiRIE[R REELE  FFEESE RFRE WRERXE
Bidle Bt Bt Hidle
NDVI(850,550)  0.6750  0.5137  0.8370  0.8064
NDVI(850,650)  0.3991  0.5557  0.5989  0.5730
NDVI(766,550)  0.5022  0.6125  0.7737  0.7171
NDVI(766,650)  0.2380  0.2721  0.3307  0.2924
RVI(850,550) 0.5868  0.6930  0.7677  0.7368
RVI (850,650)  0.4256  0.5674  0.6530  0.7108
RVI (766,550)  0.5040  0.6261  0.7282  0.6708
RVI (766,650)  0.2378  0.2859  0.3491  0.3326
DVI(850,550) 0.3876  0.5216  0.5888  0.6292
DVI (850,650)  0.3378  0.4627  0.5329  0.5529
DVI (766,550)  0.1740  0.2216  0.2941  0.3857
DVI (766,650) ~ 0.1230  0.1700  0.2523  0.3470
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Fig.3 Prediction models of chlorophyll content for multivariety
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