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Using machine learning to model different levels of salinity stress and

silica fertilization of fenugreek (Trigonella foenum-graecum L..)
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Abstract. In the current research, according to the results of the preliminary experiment carried out previously with
specific levels of salinity stress and fertilization which were previously carried out and using the nonlinear regression
model (NLR) and Python programming language, the morphological and physiological traits of the fenugreek medicinal
plant at the newly defined levels of salinity stress and silica fertilization (salinity of up to 300 mM level and silica
fertilization in two levels of 1 and 2 grams per liter) were predicted without conducting practical tests and based on the
levels of salinity and initial fertilizationThe results showed that the positive effect of silica on the amount of chlorophyll
fluorescence (Fv/Fm) can be seen from zero to 180 mM salinity level and the amount of greenness index (SPAD) from
zero to 100 mM salinity level. It seems that according to the results of the present research, it is possible to use machine
learning to investigate and analyze the morphological and physiological characteristics of the fenugreek medicinal plant
at other defined levels of salinity stress and other defined silica fertilization with no need conduct a practical

experiment.
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Figure 1- Investigating the effect of salinity stress levels from 0 to 300 mM in the presence or absence of

silicon fertilization from 0 to 3 grams per liter on the amount of chlorophyll fluorescence with nonlinear
regression modeling.
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Figure 2- Investigation of greenness index (SPAD) at salinity stress levels from 0 to 300 mM in the
presence or absence of silica fertilization from 0 to 3 grams per liter with nonlinear regression modeling.
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Figure 4- Investigating the effect of salinity and silica fertilization on the mount change in a) fresh weight
of leaves and b) dry weight of fenugreek leaves with nonlinear regression modeling.

o 955 0 )8 (izren Bl (6 ymedle ol
Y 58 gl jo S 50 a5 Y ahae ohisa
Sy 5550 plp j0 ol Cuoglie Yge Lo Ve
Ol Ny o dda) SiS (59 (Pgas ;S Dged

Dy dda; F 59wk

64/7f

3 ol 365 8 08 r’*“l-.’. S8 556 5 0 JSS
Dad e plid |y ady ) SES g 5 59 2 6yed GBS
Yoo b (5)5....4 C?““"“' 59 as 09...4‘59 ol live
oL@k JSo sillae ady) 55 Yeerleo
S Y o5 o als a5 asl malS ediw 068
om0 sk b anolie )0 Guedew o


http://dx.doi.org/10.22034/nbr.11.2.57
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.5.7
https://nbr.khu.ac.ir/article-1-3671-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1403.11.2.5.7 ]

[ DOI: 10.22034/nbr.11.2.57 ]

Nova Biologica Reperta 11(2): 57-70 (2024)

OFF) BY-Yo ¥ ojlass ) als o s pole 55 (ng sloaily

0.08

~0.
2 3
s i
=o.

T
000 T T T T T T | L | T T T T T T

0.00

— m(Si) =049/l
= =m(Si)=14ll

m(Si) =2 g/l
— - m(Si)=3gll

— m(Si) =0 g/l

- =m(Si)=14gl
- ‘m(Si)=2gl/l|
— + m(Si)=3gll

Na (mM)

— r
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Oy Silude b allad ady) Sas 059 (@ g 4k 5 0 (Al i liee 2 ks (83995 5 )90 ST (omy =0 S5

65/70

b pd
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root weight and b) dry weight of fenugreek root with nonlinear regression modeling.
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