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Introduction Soil and Water Sample Collection / Black box = 14cm x 8cm x 4.2em \ E\{aluatlon of other color space models for predicting NO; and PO, In
< i men | Districts (Total 6 Blocks Soil Water . Nylon sheet diffuser = 6.8 cm x n Lk soll and water
i INAY A A N /) Samples Samples _
Nitrate and Phosphate R (Totfl - (Tot:I 0. 15) 2.8cm x 0.3cm L _- PO,
= Critical determinants of plant 550) | + Cuvette = 4.4cm x 1.2em x 1.2cm = CMYK C 0.97 PO, = 0.0894x - 0.0561
.. Darjeelin : : S : * Reflector = 2-mm thickness L | M 0.70 0.95 NO, = 0.6369% - 1.6585 PO, = 0.2009x - 0.2813
growth and productivity TJeeling Matigara , Phansidewa, Kharibari , Naxalbari, | 75 Surface water i Curete v 0.8 _ NOz 0ok 076
. . . (Hilly Zone) S —— samoles from * Cuvette cap = 2.8 cm x 1.6cm X B K 0.96 0.81 NO, = 0.0964x - 0.9571  PO,*= 0.0858x - 0.8632
= Essential nutrients for aquatic ung P 1.6cm Reflctor CIELAB L Soil 0.98 0.87 NO, = -0.0759x + 6.7784  PO,* = -0.0534x + 5.0189
plants Birbhum (Red and  Rampurhat-1, Mohammadbazar, Sainthia, 115 Kharagpur, « HONOR-201 (CMQOS sensor with | A 0.99 0.93 NO; = -1.5366x + 4.2537 PO, = 0.2907x - 0.0115
] I q \1;" 1IN T , | Smartphone detector
\ Key parameters of water quality I gy Lateritic Zone) Labpur, West Bengal f/_1.8 aperture and 1920 x 1080 | s . T T P N =P = o = R e
/ Nanur, Nalhati-1, Rajnagar, Khoirasole, \ pixel resolution) -' / B .
Impact of NO,” and PO43' level - RGB R 0.92 0.97 NO, =-0.0173x + 3.9809  PO,* = -0.0427x + 10.084
Increase (soil and water): | e Gopiballavpur-1, Gopiballavpur-2, aboratory Extraction and Device Calibration o s e
» |ncreases the osmotic concentration (Red and Lateritic Nayagram, Jhargram, Sankrail, Jambani 100 3
. . HSV Vv 0.98 0.96 NO, = -0.1702x + 16.939  PO,*= -0.0259x + 2.4853
of the soil solution Zone) Calibration of NO, and PO,? : 3 X X
= Health hazards to the human bod e . . CMYK 5 ' R C— PO, = 0.608x - 4.2001
.- y Midnapur (East) | Tamluk, Pashkura, Kolaghat, Chandipur = Soil samples: 6 standard solutions M o 09 NOy =0.6574x - 1.4835  PO,”=0.8341x - 6.986
m Eutrophlcatlon ’ ’ ’ ’ 90 (O 010 ] 1) Y 0.91 - NO; = 0.4885x - 1.1713 -
. . 0-1.0mag L- K Water 0.8 0.99 NO, =0.1893x - 1.7946  PO,* = 1.1234x - 29.188
(Old Alluvial Zone) | Contai, Deshopran, Egra-I, Nandakumar, . Water sar%pIeS' 50 NO.- standard = C'E-8 L 0.97 0.99 NO,- = -0.0816x + 7.2703 PO, = -0.5558x + 38.817
Khejuri ' . & 3- A 0.98 0.95 NO, =-1.1089x + 32134  PO,* = 1.6487x - 6.337
/Estlmatlon of Nitrate / Nadia Haringhata, Chakdah, Ranaghat, Shantipur solutions (O'OTZ'O mg L) &13 PO, 3
- = > , , | ’ 130 No; Solution Po,* Solution Smartphone-integrated imaging Standard SO|UtIOnS (00_300 mg L-l) B 0.97 0.72 NO3- = Libama s el PO43-: SRR
and Phosphate (Existing = > (New Alluvial Zone) |Hanskhali, Krishnanagar, Krishnaganj | device
e , , _ _ | RGB R 0.99 0.93 NO, = -0.0116x +2.764  PO,* = -0.3006x + 66.588
methods): e | » Sophisticated = HSV color space model's average V-value was obtained to calibrate NO, G 0.9 0.92 NO, = -0.0108x + 25535 PO, = -0.2846x + 61.016
= Spectroscopic methods < > N_on portable | South 24 Parganas | Gosaba, Canning-1, Kultali, Basanti " and PO,> levels in water and soil samples (Lavanya et al., 2023a ; . 0,99 097 T e e E
= Colorimetric methods & — ; Time -consuming (Coastal Saline Lavanya et al., 2023b). HSV Vv 0.97 0.98 NO, =-0.1175x + 11.874  PO,* = -0.4878x + 45.742
Q Electrochemical methods N Zone)

Labor intensive /
\

= The average of the R, G, B, C, M, Y, K, L, A, and B components of the :
\\RGB, CMYK, and CIELAB color space models were also obtainedy Conclusions
H

device and other color models, including RGB, CIELAB, and

and water, fostering a more accessible and sustainable
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) ) Zzones o es enga solutions for . - i i} ]
Integrated Imaging * Rapid . Alr drying, Grinding, Sieving and PO Calibration curves of Nitrate in soil and water media based on T\SVJOIW lSpaceI_m 8.(:.6" yl_elded ré)_bu_st reT\LIJCI;[S_’ estadblli)hcl)ng
Device © Costefiective | | o, (Phenol smartphone-integrated imaging device-extracted RGB components the device's reliability In predicting g 4
— > Soil NO5- and PO, Extraction Chromotropic S S concentrations in soil and water.
Obj Jectlves D oloen methody e rid method and = 1 ' o = ] ' - = The potential impact extends beyond research, as this cost-
= To determine the device’s performance for predicting NO;, and Eilermtion mehod : £ .. eff_ec_tlve 59”5'”9 method assists scientists and _farm_ers |_n
PO, in soil and water samples using an integrated smartphone Calibration 5 g efficiently gauging NO,~ and PO, concentrations in soil
Analysis .Sm - Sm :

. Standard laboratory-based , . - - -
CMYK Smartphone based soil- Analvsis samples from ] approaCh to environmental monltorlng.
S d A extract and water analysis (Spec tl'ﬂp];h tometer) waterbodies 007 = 00 Sl
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tudy Area | Validation for verome 5% verage G0 Publications related to this study
Image Acquisition Calibration soil and water \ Y = 00237x + 5.3047 /= 00116x + 2764 : :
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