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K326, iR 5 1 oy 53, /i /R S 484, 133 pH 7.40,
A HL BT 15.03 g/kg, 4= & 0.98 g/kg, Tl i A 84.04
mg/kg, 4 # 0.56 g/kg, W 2 6.70 mg/kg, 4 #f
25.91 g/kg , #ALH 100.03 mg/kg.
1.2 KE@igt

WA RN & 4b B, 43 51 A 4R 0(NO) | 105
kg/hm?(N1) 150 kg/hm*(N2) il 195 kg/hm?(N3) .
HACFRY 3D, FEHLIX 4LHES , 44~/ N XA 100
MRAEA ATHE 1.2 m, BRFE 0.6 m, DU SR 4T . 4%
Aub B L EIE T A — B, Wi 4 AR g, &UIE 7006
FETt B NE SR FHIRG HE R G0, 5 i R e R S e o
Jei , T ol RS S5 o 40 A 20 %6 AV TR, TR AR EE 1: 100
Yioguiil. 2 4 26 Hifffr &b Ak, 4 H26 H&E S5 H
1 H#FA T LTI, B M40k 20~22 /7,5 3 7 Hitk Ay

55 LUCRIL, 7 1 4 BT iE TUCRIK ., HAbAR G
PR 4% R AR A8 R DG T DG B 0 2 7 B R R
7o Horpr, 2010 45 (9 55 BH 32 2 T 4 A S A
A1, 2021 A0 A5 T TSR IR
1.3 MEmMHEMFE

1) EEiE e . SR MSR-16R # 26 1%
B (SE [ Cropscan 23 #]) il 12 56 J2 6 1% , MSR-
16R I Z ek 4R S EEFH AR SH L 1 iR, ik
PEIE B JC = 80 2= 19 1 2F 102 00—12: 00 SR 5 45 1 76t
R R R B, i I e R U Sk 1 )
MR 2 T A 15 my, RS/ X4 10
B, B AR A DU i 3, AR AR 30 4 A i I S A
P, O PR, B R iZ /0N DX 06 AR 68 2 1) 3 S 23
AR

&1 MSR-16REZEEEHF AR ORKREFE

Table 1 The center wavelength and band width of MSR-16R multi-spectral radiometer nm
B2 B /nm Waveband
Parameter 460 510 560 610 660 680 710 760 810 870 950 1100 1220 1300 1500 1650

rhu A Center
wavelength

1 & Band width 6.8 77 94

10.3 11.6 11.5 124 106 114 122 133

460.4 5114 560.9 610.7 661.7 682.2 711.4 761.2 812.6 871.6 951.2 1099.5 1222.8 1301.3 1500.2 1669.0

16.5 11.4 12.2 14.8 200.0

MR YRk THNE SR, ZRTEa
e A S T G 2 5 1 06 A R R 5 )2 P 38 3 13
JZ SO B R R TR

=

14T TRAL# Place of tip pruning; 2. [J& Upper layer; 3. 712 Mid-
dle layer;4. 2 Lower layer.
Bl BEMESERSE
Fig.1 Leaf layers of flue-cured tobacco
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Table 2 Algorithm of different multispectral indies

JEik S Spectral parameter

455 Abbreviation 1148515 Calculation method

FEAE ML B4 50 Ratio vegetation index
ZAER P55 Differential vegetation index

JE— Al Al 45 501 Normalized difference vegetation index

HEsR RS 50 Enhanced vegetation index
ZE AR IR " Red edge amplitude

g R 8 5 Soil-adjusted vegetation index

DA -8 T A w75 5% Optimized soil-adjusted vegetation index
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Rz + Rgo 1+ 0.5
14 0.16)( Rg1p — Ry
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Fig.2 The potassium accumulation spatial-temporal
distribution of flue-cured tobacco leaf with
different nitrogen application rate
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Fig.3 Correlation relation between potassium accumulation distribution at each layer and spectra reflectance

of flue-cured tobacco leaf
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Table 3 Correlation relation between potassium accumulation of each leaf layers and canopy spectra index , D,

AIEEiR ZE(HTE R IA—fbAF B FE R B A T AR, el g i

)2 Leaf layers RVI DVI s NDVI VI " ECEd RS 5L R
(810,680) (810,680) (810,680) C SAVI OSAVI D

_[-J2 Upper layer 0.60™ 0.55° 0.56" 0.38 0.57" 0.54" 0.29
12 Middle layer 0.95" 0.89” 0.88” 0.85" 0.88” 0.88™ 0.86™

y

FJ2 Lower layer 0.52" 0.51° 0.48° 0.62" 0.47 0.51" 0.76™
2 Upper-middle layer 0.827 0.76”" 0.76™ 0.63” 0.77" 0.75" 0.58
t R 2 Middle-lower layer 0.75" 0.72" 0.69” 0.78" 0.68" 0.71" 0.90"
# otk Whole plant 0.93” 0.89” 0.87" 0.87" 0.87" 0.88™ 0.94™

T RR A (P<<0.05) s+ FLm il i A G (P<0.01) . A, Note:* indicates significant correlation at the level of 0.05;**indi-

cates significant correlation at the level of 0.01.The same as below.

x4 FAEMEHRRERDFEE R LREIT

Table 4 Regression models and validation based upon spectra parameters against different

leaf layers potassium accumulation

S Spectral FERIHE ST Model calibration FERIGEIE Model validation
W2 Leaf layers - . R v o AR ARERE

parameter [T IS5 Regression model WE Z B R® Y R R? RMSE
)2 Upper layer RVI(810,680) y=--0.00192"40.1445x—0.1731 0.357 / /
12 Middle layer RVI(810,680) y=-0.0022"+0.159x—0.6531 0.903™ 0.911" 0.213
T2 Lower layer Dy y=8.87362°—4.1032¢+0.5164 0.618" 0.632" 0.301
I-# )2 Upper-middle layer RVI(810,680) y=0.08562"* 0.744™ 0.739" 0.314
122 Middle-lower layer Dirs y=6.6558+0.50562—0.3657 0.821° 0.846 0.272
# Ak Whole plant Diged y=0.28032""" 0.938" 0.933" 0.216
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0.5164 (R*=0.618") . y=6.65582"+0.5056x —
0.3657 (R*=0.821"") . y=0.28032""™ (R?*=0.938") ,
TR 22 G 6 EL A 0 1) S AR mT R s R
BRI R 2 R A . AR I AN BE
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Spatial-temporal distribution and spectral estimation model of
accumulation of potassium at mature stage of flue-cured tobacco

YU Zhihong', XU Xiao',ZOU Yong*, CHEN Jianjun’, YE Xiaoqing®,
ZHONG Guanghua®, LI Junye’, GUAN Nengchuang”

1.Shenzhen Boton Flavors & Fragrances Co., Ltd., Shenzhen 518051, China;
2.Shenzhen Tobacco Industry Co., Ltd., Shenzhen 518109, China;
3.Tobacco Laboratory, South China Agricultural University, Guangzhou 510642, China

Abstract The flue-cured tobacco variety K326 was used to study the changes in the accumulation of
potassium in interlayer of leaves at the mature stage of tobacco under different application dosage of nitro-
gen and its correlation with parameters of canopy spectrum to real-time and nondestructively monitor the ac-
cumulation of potassium in flue-cured tobacco in field. The results showed that the accumulation of potassi-
um in the upper layer of tobacco plants was not correlated with spectral reflectance in most bands except for
a few bands. The accumulation of potassium in the middle and lower layers of tobacco plants was signifi-
cantly negatively correlated with the spectral reflectance in the visible light band , and significantly positive-
ly correlated with the near-infrared band. The optimal spectral parameters for estimating the accumulation
of potassium in different layers of leaf were not completely consistent. The optimal spectral parameter for
estimating the accumulation of potassium in the upper, middle, and upper middle layers of tobacco plants
was the ratio vegetation index RVI(810, 680) , while the accumulation of potassium in the lower, middle
lower, and upper middle lower layers of tobacco plants was most correlated with the red edge amplitude
(D;xe) . The established model for estimating the accumulation of potassium in the middle, lower, upper,
middle, and lower layers of tobacco leaves was y= — 0.002x"+0.1592 — 0.6531 with R*of 0.903™, y=
8.87362°—4.1032x+0.5164 with R*of 0.618", y=0.0856x"* with R*of 0.744™, y=6.65582"+0.5056x—
0.3657 with R*of 0.821", y=0.28032""" with R*of 0.938", and the model was tested to be stable. It is in-
dicated that the established model for estimating the accumulation of potassium with parameters of spectrum
can effectively invert the accumulation of potassium in the middle and lower layers and the whole plant of
flue-cured tobacco.

Keywords flue-cured tobacco; accumulation of potassium; spatial-temporal distribution; canopy

spectral ; estimation model

(R ELT)



