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Research and progress of crop nutrition diagnosis based
on spectral remote sensing technology
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Abstract; Nutrient elements play an important role in all stages of crop growth, and their abundance or deficiency di-
rectly affects normal physiological activities of crops, such as chlorophyll and protein synthesis, root growth, etc. The
current crop production process is characterized by irrational situations such as over-fertilization, which affects crop
growth and causes environmental problems. With people’s concerns about issues of environmental protection and hu-
man health, the precise application of fertilizer has become a research hotspot. Accurate nutrient diagnosis can ensure
that the fertilizer application matches the crop’s own nutrient requirements without being wasted and doing harm to the
environment. As the main indicator of nutrient abundance and deficiency, the crop’s own nutritional status can be
judged by traits such as leaf color, curl and dryness. Low nitrogen content would lead to a slower rate of chlorophyll
synthesis in crop leaves and a yellow color in the center of the leaf and the vein area; too much nitrogen would lead to
thinning of the cell walls and sudden growth of stems and branches. Phosphorus content is second only to nitrogen and
potassium, often in the form of organic matter involved in the metabolic process of vegetation, promoting the growth of
early plant roots and improve crop yield. Potassium content is comparable to that of nitrogen and exists mainly in the
form of inorganic salts. In potassium deficiency, carbohydrate metabolism is disturbed, chlorophyll is destroyed, leaf
margins are scorched and ruffled, and transpiration rate is subsequently affected. Spectral remote sensing technology
can be utilized to study the reflectance properties of crop leaves. Spectral remote sensing technology is gradually ap-
plied to the agroforestry as remote sensing platforms, optical sensors and related technologies developing. It is an ef-
fective means to obtain nutrient element information which uses reflectance spectral data to estimate leaf physicochemi-
cal parameters, with low cost, large operating range and low labor demand. The methods and means of the physical
and chemical nutrient diagnosis technology are analyzed, the advancement of spectral remote sensing technology is
pointed out, and the basic steps of the spectral remote sensing analysis technology are summarized, focusing on revie-

wing the specific applications and theoretical research shortcomings of the technology in diagnosing essential nutrients

IfE HHE.2022-12-11 &8 H #5.2023-03-16
ELTE . ILH A WA R & 58 R REHET T H (NJ2022-12) ; TLH A BHE 15 0% 4 (B S &R A &) 5 E
( BE2022374) ,

TEBET T, B B2, WF5 5 10 A i S B2 T, E-mail : xsjiang@ njfu.edu.cn



14 Mol T A iR

LRk

such as nitrogen, phosphorus and potassium in crops in recent years. The necessity of trace nutrient element detection

is proposed, and the multi-nutrient spectral database and algorithm optimization are proposed to promote the establish-

ment of multi-nutrient spectral databases and algorithms in order to improve the accuracy and convenience of nutrient

diagnosis in large areas of crops.
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Table 1 Advantages and disadvantages of different crop nutrient diagnostic methods
Jrik: R (=S B
LWk W TZREFRILREZT SN, R BYIET  BEERER A e R  AE R ARSI
ﬁiﬁ%% RE [N SR HUREA Ty 2 kR AFAEBUIMBIRE | Sh 51 7 060 75 7 5 RS 52 ) K
WA FRAETRTEA, BEARIBURE AR P AT R (A LA N S B ASCARS: , o ) e A B R
T MR BOE R R RASEA, v 7 2 ek 22 v B 45 DR R B A HH 3
?‘1/
” . . ) N LS BB B A S, BHOGIE S W HER R,
DX R 3 TR IR 1 5l 25 12 W A L 240 T B R TSRt

1.2 1E¥RIEE B AR

FRE B R A T AN R] S e Be AR AT LA
P RAE AR BUR K R G G R R
T R Sk ok SE L M 2 8T 10 0 o AT B
FEUO W RO T R E AR R LG (VIS) B
WL AMNEL (SWIR) (400 ~2 500 nm) ﬁif%ﬁjr_%
AR R PR IR RBOETEF B R B
H—rEsEE ,*His‘*cﬂlﬁﬁﬂ%ﬁ,ﬁ%ﬂi%é@@
AR EDE B M5, FRptisE
TR AR SR 4 1 U0k B A B v 43 Ry 22 1 3 JeK

HARMED G Z IR AR, 2658 R A REN
PG B e /0 (21l B e B B AT IO
LA GELTAN BT ) o oL R — ok 4
W BB 1~ 5 nm (LSRG BL, PR =L fiE
g ARIUE Z R B, H X 1M 5 B0 A B B 4
B,

ST 88 SR AR 3 H AL SR 4R 5 2 8 IO T 4K
;e S B T Ah 3L | O 32 R D B R AR I A B A
BT TR R TTA G AR Y A5 LR P R g R ]
1 s

TR B e

Bl BT R [ R
fsms s i it ] BaE
| S HEA el EEERIE | SR IR LR [
E1 SfiEERSERE

Fig. 1 Spectral remote sensing diagnosis flow chart
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Fig. 2 Spectral reflectance properties of leaf blades
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Table 2 Common spectral indices and their calculation formulaes
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Table 3 Phosphorus sensitivity bands for common crops
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