
The Impact of So�l Sensors and Plant
Probes on Modern Agr�culture

So�l Sensors and Plant Probes: What D�d �t
Br�ng to Agr�culture?

W�th many advantages, such as allev�at�ng the
stresses caused by cl�mate change, reduc�ng the
rate of chem�cal use, and prevent�ng so�l
degradat�on through susta�nable methods,
Prec�s�on Agr�culture Technolog�es contr�bute to
every aspect of agr�culture.

Prec�s�on Agr�culture Technolog�es, wh�ch �s v�tal
for track�ng �n the f�eld, makes �mportant
contr�but�ons to agr�culture �n �mportant
parameters such as so�l structure and hum�d�ty,
temperature, water qual�ty, pH, detect�on of plant
nutr�ents, control of pest-d�sease, electr�cal
conduct�v�ty (ec), determ�nat�on of the plant's
water requ�rement through EC0 calculat�on, and
rad�at�on.

D�g�tal and susta�nable technolog�es, wh�ch
s�multaneously fac�l�tate product�on, offer
env�ronmental, econom�c and soc�al opportun�t�es.
Let's d�ve �nto what parameters d�g�tal sensors can
enhance effect�veness of agr�cultural pract�ces.

So�l Mo�sture 

So�l mo�sture, also known as so�l water, �s an
�mportant parameter for so�l health evaluat�on 
and plays a key role �n plant growth. It �s the water
source for crops to ma�nta�n the�r phys�olog�cal
act�v�t�es. So�l mo�sture level s�gn�f�cantly �nfluences
the phys�cochem�cal propert�es of so�l, thus
affect�ng salt d�ssolut�on, plants’ uptakes of water
and �ons, and m�crob�al act�v�t�es.

Therefore, mon�tor�ng so�l mo�sture level �s of
great s�gn�f�cance to ma�nta�n su�table so�l
cond�t�ons for agr�culture product�on. So�l
mo�sture sensors are used to est�mate the water
content �n so�l, based on wh�ch farmers are
�nformed the �rr�gat�on t�me and amount at a
proper level for plant growth.
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So�l Temperature 

So�l temperature, rang�ng from -10°C to 50°C, �s an
�mportant parameter for agr�culture because �t
�nfluences germ�nat�on, bloom�ng, compos�t�ng,
and a var�ety of plant growth processes, and also
s�gn�f�cantly �nfluence the phys�cal, chem�cal, and
m�crob�olog�cal processes �n so�ls that play cr�t�cal
roles �n plant growth . 

So�l temperature sensor cons�sts of the
temperature probes to transfer the temperature
var�at�on �nto electr�cal s�gnals and the b�as and
readout electron�cs to �nterpret the electr�cal
s�gnal �nto d�g�tal data. 

So�l pH 

So�l pH �s a measure of the ac�d�ty or
bas�c�ty/alkal�n�ty of so�l, reflect�ng the comb�ned
effects of the so�l-form�ng factors such as parent
mater�al, organ�sms, and cl�mate. Bes�des �ts
�nfluence on m�crob�al act�v�t�es, so�l pH determ�nes
the chem�cal forms of d�fferent nutr�ents thus
affect�ng plant nutr�ent ava�lab�l�ty.

The opt�mal pH range of so�l su�table for growth of
most plants �s between 5.5 and 7.5. For smart and
prec�s�on agr�culture, pH value of so�l can prov�de
valuable �nformat�on for controll�ng the health of
so�l �n a su�table range for spec�f�c crops �n the
farm. 

So�l Nutr�ent

Among the so�l organ�c matter (SOMs), n�trogen
(N), phosphorus (P), and potass�um (K) are the most
�mportant nutr�ents for crop product�on 94-95. In
agr�culture eng�neer�ng, N, P, and K fert�l�zers are
appl�ed to �mprove the product�on of crops.
However, excess�ve anthropogen�c nutr�ent �nputs
have s�gn�f�cant s�de effects econom�cally and
env�ronmentally.

Only a small amount of fert�l�zers (e.g., N and P) �s
consumed by crops and much of them �s lost due
to leach�ng, volat�l�zat�on, and eros�on. To adapt
nutr�ent depr�ved env�ronments of plants, eff�c�ent
and accurate detect�on of nutr�ent compounds �n
so�l �s essent�al for develop�ng prec�s�on agr�culture
and the susta�nab�l�ty of the env�ronment.

So�l sensors and plant probes have revolut�on�zed
agr�culture by prov�d�ng prec�se data on cr�t�cal
parameters l�ke so�l mo�sture, temperature, and
nutr�ents, lead�ng to more eff�c�ent and susta�nable
farm�ng. These technolog�es enhance crop y�elds,
reduce env�ronmental �mpact, and ensure
res�l�ence aga�nst cl�mate change.
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