201947 A Zzﬂk*ﬂﬁﬁﬁ'?& % 50 & W)

doi:10. 6041/j. issn. 1000-1298.2019. S0. 019

B RMEFFHISEUNRFZIT SR

KEH Les RER F R W g FRE
(1. AL KB AT Al R SIS P T 92505 | L3 100083
2. SRR A A AL B AR R T 5305, LR 100083)

WE . 8 TSI EYE RSB RE WSS EL NN, R R T — R R RERENL S RS, N -
IELTAM (660,880 nm ) U Bt G ISR IMAB ) 40 25 i AR BUIN DREAR BB, B AD it fl % | 50052 Uk Dk vl #6515
B0t R B EECFE RS R R BEAROS S Y6055 304 T S AL E 660 nm F1 880 nm I BE 1) S AL IEALRL 1 R
535124 0. 999 6 F10. 999 55 B 10 AN ) S G S R BS VRFE AR TL 80 A, £l A L A dor il -4 3R 1% A IS B AL TG
L AT TT e 0 (0 B B, I g 3R A ) 2 WU 4 S i R, 43 333 U — b 25 (5 AR 1 45 4 (NDVI)
MERZEFEAR SPAD TR, BT AHR (102 2 B BRI BCA AR | o i R R 430l R 0. 955 7 .0. 958 7, T @
AR S A U 96 E IR, b 7 TR 3 et I, P 5 B i Y R v ) St - S R SO AR AR 5
TR FHOC R BS54 0. 888 7.,0. 874 5, i i JRAE L 2 A48 Wi a0 , S s WAy 70 A a0 2 R T 7K B A7 38 % IR
HE KGR IE , L 90 h Ay ISR 3 & S84k, AT N AH R A B4R R T AR 4R R B A A L R EOH R, 52 K
RE k3t A5, K HE it 2 A e vk B R TR 3, IR T2 IR A R R AE L W AE Yt S R sh B W mT 174k, 7T
RARNVEY A 5 raa S MR LR AR 3R

KRR MERE AR AW, BT WM

hESES: S126 SCERFRIZED: A XEHS: 1000-1298(2019)80-0115-07

Design and Development of Crop Chlorophyll Dynamic
Monitoring System Based on Internet of Things
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China Agricultural University, Beijing 100083, China
2. Key Laboratory of Agricultural Information Acquisition Technology, Ministry of Agriculture and Rural Affairs,
China Agricultural University, Beijing 100083, China)

Abstract: In order to implement the agricultural IoT systems of chlorophyll dynamic monitoring the
function, a visible-near infrared (660 nm, 880 nm) band spectral module was designed with the
characteristics of small volume and low power consumption for the chlorophyll content detection in plants.
Through AD conversion circuit, digital filter circuit was designed to get the blade reflected light digital
signal. The reflectivity of reflected light signal was calibrated by gray scale plate, the R” of the reflectivity
correction model at 660 nm and 880 nm were 0. 999 6 and 0. 999 5, respectively. A total of 80 samples of
10 different grades were taken, and the chlorophyll content was detected by national standard method.
The solution was poured into non-woven cloth and measured by chlorophyll detection module. The
normalized vegetation index (NDVI) value and soil and plant analyzer development (SPAD) value were
obtained by the calculation of dual bands spectral reflectance, and the corresponding mathematical model
was established to monitor the chlorophyll content. As a result, the determination coefficient R* was
0.9557 and 0.958 7, respectively. An experiment was conducted to establish the chlorophyll content
monitoring model. After the spectrum signal measurement by chlorophyll detection module in the living
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plants nondestructively, the leaves were sampled and measured to get the true value of chlorophyll with

the national standard method. According to NDVI and SPAD parameter, the correlation coefficient

between the detection value and the true value was 0.888 7 and 0.874 5. Furthermore, an online

dynamic monitoring experiment was conducted to monitor maize seedlings in the water-fertilizer stress

group and the normal water-fertilizer management control group in real time. The chlorophyll changes in

the plants were detected within 90 h. Under the same management conditions, the chlorophyll change

rules of plants were roughly the same. Under the influence of water and fertilizer stress, the chlorophyll

concentration in the water and fertilizer stress group showed a downward trend. It was showed that the

sensor system was feasible to monitor the chlorophyll dynamics of crops online and can provide support for

crop information acquisition.

Key words: chlorophyll content; dynamic monitoring; spectral analysis; internet of things
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