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ACTUAL ET ALONG THE CROP SEASON

Similar trends observed between the crop season 2016 and 2017
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Salt-affected orchards have StOmat?ll Openingsa u
consistently lower ET (30-50%) '

than non salt-affected orchards,
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Cations Anions
+ EC X 10 = Sum of Cattions = Sum of Anions

J6a2+ + Mg** TDS(mg) = EC(E) X 640
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EC(dS /m)*700= TDS (mg/L)
10*700= 7000 mg/L

=7 g/L

= 7000 g/m3

=7 Kg/m3
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=70000 Kg salt/ha
=70 ton/ha
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(LF) 9T S | 3585 9 o f o 39 (X) e o yo
0.05 105.3 3.2
0.10 111.1 2.1
0.15 117.6 1.6
0.20 125.0 1.3
0.25 133.3 1.2
0.30 142.9 1.0
0.40 166.7 0.9
0.50 200.0 0.8
0.60 250.0 0.7
0.70 333.3 0.6
0.80 500.0 0.6

X = 0.5057*LF-0.611

' R?=0,98, RMSE=0.033
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https://hashemineihad.shinyapps.io/WaterQuaIithpp/

Water Quality Inputs

EC of irrigation water {d5/m):

10

pH:

Sodium (Na, meg/L):
35

Calcium [Ca, meqg/L):
20

Magnesium (Mg, megilL):
10

Potassium (K, meq/L):
02

Chiloride (C1. meg/L):
a0

Sulfate (504, megil):
30

Carbonate (CO3. meg/L):

0

Bicarbonate (HCO32, megil):
1
Soil and Management Inputs
S0il bulk density (gicm):
1.5
Area [ha):
1
Depth (m):
0.3
Soil CEC [cmolikg):
10
Gypsum purity (%):
85
Desired SAR:

13

Leaching Fraction (LF):

015

Comprehensive Water Quality Summary

ECEw = 18.88 d5/m, pH = 7.88, SAR = 16.78
Current ESP = 13.82%, Gypsum Requirement = 1.75 tons/ha

--- Charge Balance ---
Cations = 95.28 meg/L, Anions = 91.88 meq/L
Charge balance error = 4,62% - Acceptable

--- 5alt Balance ---
Salt load added with 16,888 m®/ha = 6.48 Lons

--- Salinity & Leachlng ---
LF = @.15, X = 1.612, ECe = 16.12 dS/m
EC Threshold = 12.88 dS/m -+ High: Root zone salinity exceeds crop telerance. Increase LF.

-—- Sodicity & Gypsum ---
CaxS = 180.88, Ma = 65.83 + Mot recommended

--- Structural Stability ---
Mg:Ca ratio = 8.58 + Mg:Ca ratio acceptable.

Visual Analysis
Na ws Caxh Root Zone Salinity ws LF Root Zone Salinity vs ECiw

Gypsum Feasbility Check (Na vs Cax3)
100

Caomponant

Cans
ha

Caoncentrasion {meg/L)

Water Quality Inputs

EC of irigation water (d5/m)-

10

pH:

Sodium (Na, meg/L):

85

Caleium (Ca, meglL):

20

Magnesium (Mg, megiL):
10

Potassium (K, meg/L):

0.2

Chiloride (CI, megfL):

60

Sulfate (S04, meqiL):
30
Carbonate (COZ, meg/L):

0

Eicarbonate (HCO32, meg/L):
1

Soil and Management Inputs
Soil bulk density (glem?):

1.5
Area [ha):

1

Depth (m):
0.3

Soil CEC {emalikg):
10

Gypsum purity [%):

85

Desired SAR:

13

Leaching Fractien [LF):

0.25

X5 )b Ao g A (ST (619 OT ColeS gl CpiaSuls! 39

Comprehensive Water Quality Summary

ECiw = 18.88 d5/m, pH = 7.88, SAR = 16.78
Current ESP = 13.82%, Gypsun Reguirement = 1.75 teas/ha

--- Charge Balance ---
Cations = 05.20 meq/L, Anions = 91.08 meq/L
Charge balance error = 4.62% = Acceptable

--- Salt Balance ---
Salt load added with 18,888 m*/ha = 6.48 Tons

|-~ salinity & Leaching ---
LF = .25, X = 1.188, ECe = 11.80 dS/m
FC Theeshold = 12,08 dS/m » Lew: LF is higher than needed, consider reducing Lrrigation.

--- Sodicity & Gypsum ---
Cax§ = 100.8@, Na = 65.08 + Mol recommended

--- Strwctural Stability ---
Mg:Ca ratio = 8.58 - Mg:Ca ratio acceptable.

Visual Analysis

Mz vs Caxh Root Zone Salinity vs LF Root Zone Salinity vs ECiw

Gypsum Feasbility Check (Ma vs Cax5)
100

‘Component
Ca.t
Ma

Concantration {mag/L)
@



https://hasheminejhad.shinyapps.io/WaterQualityApp/

Q WL 0 gl S s 51305 spma

(590 sl 13 asb plic

LF=0.10

32 LF=015

Mean Soil Salinity (dS/m)
[
(%]

asyle i

Yo sl G ol OLL as s £Y

v

2
L g oo,0 V0 oyl Gleb ao,0 10 « 9/
A5l S E

4

2

0

0 2 4 0121416 18 20

Irrigation water salinity (dS/m)
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Pistachio Climate Analysis

Longitude:
57.66

Latitude:

36.19

Elevation (m):

1200

Start Date:

2023-11-01

End Date:

2024-11-10

Irrigation Water Salinity (ECiw, dS/im):

2

Run Analysis

Decade  Start_Date

1.00 2024-01-01
200 2024-01-11
300 2024-01-21
400 2024-01-31
500 2024-02-10
6.00  2024-02-20
7.00 2024-03-01
800 2024-03-11
900 2024-03-21
1000 2024-03-31
11.00  2024-04-10
1200  2024-04-20
1300  2024-04-30
14.00  2024-05-10
15.00  2024-05-20
16.00 2024-05-30
17.00 2024-06-09
1800 2024-06-19
1900  2024-08-29

End_Date
2024-01-10
2024-01-20
2024-01-30
2024-02-09
2024-02-19
2024-02-29
2024-03-10
2024-03-20
2024-03-30
2024-04-09
2024-04-19
2024-04-29
2024-05-09
2024-05-19
2024-05-29
2024-06-08
2024-06-18
2024-06-28
2024-07-08

Total_GDD
28.49
38.72
42561
3542
66.12
3747
38.87
36.02
19.92
1737
31.34
51.75
3245
54.08
46.06
45.97
4489
4249
52.06

search and Education Station

Total_Chilling_Days ~ Total ETo  Tetal ETe

500

5.00

200

4.00

3.00

3.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

46 42

5029

5654

51.00

5531

56.04

57.08

5401

56.58

46 87

5435

5683

4839

52.99

50.40

5081

5271

5725

5654

0.00

0.00

0.00

0.00

0.00

0.00

28.54

27.00

2829

2343

2718

2641

2419

26.50

25.20

3747

4217

4580

4523

Irrigation_Req
0.00
0.00
0.00
0.00
0.00
0.00

29.56
2797
29.30
2427
2815
2943
25.06
27.44
26.10
38.81
4368
47.44
46.85
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(Allbed et al., 2014

(Scudiero et al., 2014

(Fourati etal., 2015
(Cho etal., 2018

Qiuetal., 2019

(Chen et al., 2020

(Yue et al., 2019

Hazaymeh & Hassan,
2017

VB2 < B4

/B3¢ + B4: + BBA*
J B3t + Bat

B2/B4

(B2 —B4)/(BZ+E4)
(B3 B4)/B2

(B2x B4)/B3

(B4 % BBA) B3
(B4/B84)/100

(B4 — BBA)/ (B4 + BBA)

\ B4* + BRA

—
|33.4><3é—5‘3><5‘2
|BBA = B4 + B3« B2

v
(B3 +B4)/2
(B3 + B4+ EBA)/2

(B84 — B4)/(BBA + B4)

2.5 (BEA—B4)

BBA+6 <X B4—-75 xB2+1

(BBA — B5)/(BBA + B5)

(BBA —B6)/(B5 + B&)

(B&— B5)/(B6 + B5)

(B7 —B5)/(B7 +B5)

1.2 % (BE —B3) — L5 x (B4 —B3) x ,/B5/B4

2xB4+1—,/(2xBBA+ 1)° -8 x (BBA—B4)

2

(NDVI — NDWI)/(NDVI+ NDWT)

J BBAT +B11: /43

(511 —pg12)/(B11+B12)

B24—(B11—512)
B84 +(B11+B12)

(BBA —B11)/(BBA + B11)

1—-(B12+ B4 —2x B2)

(Salinity Index- Sl) 5,5 asls
(Salinity Index- SI2) ¥ 5,55 _asls
(Salinity Index- SI3) v

(Salinity Index- S1
(Salinity Index- S2
(Salinity Index- S3
(Salinity Index- S5
(Salinity Index- S6
(Salinity Index T- SI-T) T
Normalized
(Difference Salinity Index- NDSI
(Brightness Index- BI

Canopy
(Response Salinity Index- CRSI

(Intensity Index 1- Intl) \ wus jasls
(Intensity Index 2- Int2) ¥ was jasls
Normalized
(Difference Vegetation Index- NDVI
Enhanced ) bl sl alS by Lasls
(Vegetation Index- EVI
T aedl oo Jloy (LS by Sglis (e ls
Normalized Difference Vegetation Index )
(red edge 1- NDVIrel
T il ool Jlo i (LS (hdg i (a3l
Normalized Difference Vegetation Index )v
(red edge 2- NDVIre2
Normalized )
(Difference red edge 1- NDrel
Normalized )
(Difference red edge 2- NDre2
Triangular )\
(Chlorophyll Index Red Edge 1- TClrel
Modified Soil
(Adjusted Vegetation Index- MSAVI
Normalized
(Difference Drought Index- NDDI
Soil Moisture
(Monitoring Index- SMMI
Normalized Shortwave- infrared Difference
SM index 3 (NSDSI3)
Normalized ) gaib azz ooty Jloy Sis asls
(Multiband Drought Index-NMDI
Normalized ) ol o Jloy oglis jasls
(Difference Water Index- NDWI
Visible and
(Shortwave Drought Index- VSDI
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30.19

30.18

3017

30.16

3015

30.19

30.18

3017

30.16

30.15

54.51

2018

54.52

54.53

2022

. EC Class

2024

5.1-8 dSim
8.1-12 dS/im
12.1-16 dS/im

600

500

400

300

200

100

s — o) 25159 5p g0 s

3 -

m2018 m2022 m2023 w2024
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400
31.26
350
300
3125
250
ECCl
31.24 e 200
" B s1s0sm
2023 2024 M cr1208m 150
| 12.1-16 dSim
100
31.26 50
0
31.25 2 3 4
m2018 m2022 m2023 m2024
3124

5371 53.72 5§3.73 53.74 5371 §3.72 §3.73 53.74
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31.2650

31.2625

31.2600

31.2575

31.2650

31.2625

31.2600

31.2575

2018

53.745

2022

53.745

EC Class

0-5dS/m
5.1-8 dS/m
8.1-12dS/m

60

50

40

30

20

10
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36.573

36.570

36.567

36.564

36.561

36.573

36.570

36.567

36.561

57.760

2018

2023

57.764

57.768

57.760

2022

2024

57.764

57.768

EC Class

5.1-8 dSim
8.1-12dS/m
12.1-16 dSim
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50

40
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20
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Sodium Adsorption Ratio- SAR
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Severe reduction in
rate of infiltration
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of infiltration

No reduction in rate of infiltrotion
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https://hashemineihad.shinyapps.io/WaterQuaIithpp/

Water Quality Inputs
EC of irrigation water (dS/m):

10

PH:

Sodium (Na, megiL):

Calcium (Ca, meglL):
10

— e
Magnesium (Mg, megiL):
10
Potassium (K, meq/L):
0.2
Chloride (C1. meg/L):
60
Sulfate (504, megiL):
30
Carbonate {CO3, meg/L):
0
Bicarbonate (HCO3, meg/L):
1
Soil and Management Inputs
Soil bulk density (gicm?):
1.3
Area [ha):
1
Depth (m):
0.3
Soil CEC [cmollkg):
10
Gypsum purity (%)-
85
Desired SAR:
13
Leaching Fraction [LF):

0.15

Comprehensive Water Quality Summary

ECEw = 18.88 dS/m. pH = 7.8, SAR = 23.72
Current ESP = 25.22%, Gypsum Requirement = 4.57 tons/ha

--- Charge Balance ---
Cations = 95.28 meq/L, Anions = 51.88 meq/L
Charge balance error = 4.62% - Acceptable

--- Salt Balance ---
Salt load added with 18,288 m*/ha = 6.48 tons

--- Salinity & Leaching ---
LF = 8.15, X = 1.612, ECe = 16.12 dS/m

EC_Thr 1d = 12.88 d5/m + IhHh: Root zone >411r|it: excesds Lrop tolerance. Increase LF.

--- Sodicity & Gypsum ---
Cax5 = 58.88, Na = 75.88 - Gypsum feasible

B

L Ao g did ST (51 9 T Cods gyl W1

oy 9
i

Water Quality and Salinity Management Tool

‘Water Quality Inputs
[EC of irrigation water (d5/m):
10

pH:

--- Structural Stability ---
Mg:Ca ratio = 1.8@ -+ Mg:Ca ratio acceptable.

Sodium (Na, meg/L):

Visual Analysis
Na vs Caxh Root Zone Salinity ws LF Root Zone Salinity vs ECiw

Gypsum Feasbility Check (Na vs Gax5)

75

&0
= 50
E - ‘Companant
m Caus
E Ma
5

o

Calcium (Ca, meg/L):

15

0

Mzgne=ium (Mg, meqL]:

r P
0.2

Chloride [Cl. megiL):
60

Sulfate (S04, megiL):
0
Carbonate (COZ, meg/L):

0

Bicarbonate (HCO3, megiL):
1

Soil and Management Inputs
Soil bulk density (glem?):

15
Area [ha):
1

Depth {m):
0.3

Soil CEC (cmolikg):

10

Gypsum purity [%):
85

Comprehensive Water Quality Summary

ECiw = 18.88 dS/m, pH = 7.98, SAR = 11.68
Current ESP = 13.68%, Gypsum Requirement = -8.69 tens/ha

--- Charge Balance ---
Cations = 108.28 meq/L, Anions = 91.88 meq/L
Charge balance error = 18.11% - Check anelysis accuracy

--- Salt Balance ---
Salt load added with 18,888 m*/ha = 6.48 tons

--- Salinity & Leaching ---
LF = 8.15, X = 1.612, ECe = 16.12 d5/m
EC Threshold = 12.88 d5/m -+ High: Root zone salinity exceeds crop tolerance. Increase LF.

--- Sodicity & Gypsum —--
Cax5 = 75.88, Ha = 55.88 = Nol recommended

--- Structural Stability --—-
Mg:Ca ratis = 2.08 - High Mg:Ca ratis may lead to soil structure deterieration.

Visual Analysis

Ma vs Cax=h Roat Zone Salinity vs LF Root Zone Salinity vs ECiw

Gypsum Feasibility Check (Ma vs Cax5)
73

Concantrafion {meg/L)

B



https://hasheminejhad.shinyapps.io/WaterQualityApp/

mow s> zNof

(o 3 T

—



I L i i

= = o = bk
— L &

A e e Asviv 9

0.0



2349 3 410 (S oS TNl £ 93 it

Sk Sl eny yla e

e ((aad g gl S

SR HEPORWASIEVAE

Sk 350 Alal Ges -

;.J o A Sl g -

Ol el S Ly S s sl Kal Llads o
Wealat Sal Lyl b 3 (Gdewl) 6355 ©lsS 5 -
ol S 5 Sl oS pslis g 53 anedS SLS 5 -
IRt W - BP S F PR RO



i T SAR a5 odvw by (coavww — you S

Al NS0 4 g0 Cawl DT (5 yaw 919 0 3

S gw ~.=.~° S PN g

S9% 3193 0 31 oS STSAR &5 ou b (Jooro S
3 51 (5 NS g2 NS Sl T




SS9 g YUSAR L ST b 5,5LT



P THhl dMgo &9

IV/A N gl 2o y0 ) jl s ST+ Z1 (o3 ) )1 jioS) ST ol zobaw
ST 40 Y/ 1 g wls S ST 0 Y/D 3 yoS Sl S g A/Y 31 S

55 - sl -
S ERTE e lS LIS -
S s - GD e -
S0l -

Sl g Aol -

S5 S8 -



S oS ol 5y Meo!

VIN 258 2 3 ¢S Sal (Js Vb i b slgSs
reedS A S 5 Ol 25 -

g 26 e o Sl -

d\ﬁj@u\&g@;ﬁ -

LS Syt (G505 5 e g Bste pslie 3 | S Ol s -
S5h o 4P e S (Gl kS IS -



S ONS a0l (s > Wof

395 & IS 4 sl Skl 2550 53 *:’T Sogs o=l B slp b p-*ls 0395 sz c?

S5 630l 4 s )l s D iGINT) s -

53 o3lil Wl o ol 53 BB e sl el S 45 (635150 sl el oS S 1oyl -
R N P g D5 (B SO ol e &) o o s cf i

258 e gl s Sl gy e ool (S Jloms 557 005531 il ol T ol S 51

L @2 Lk cl:.o dod -

L ad o 0 D e (Jy Lsd Do i palie 55 b L 2eS (ol b mle -

LS b Jandi O g S5 VL s 5l 550 nlie ST -

pedS 6 5 IS Ol Dl g v ) o Ao -

WL Il aeedS ol Ol pendS 45 55 2ekas -






. .

9 o

b
o &5 Sl 03 JIlo

399

— *
4

2

2

L L X 2

< &

w
‘ P

3

ws B

L 4

) S o @

‘9045 o

3

*0

C



1wl (5 155 ot

S s 5 9 548 s fi g e 3 S S

Aol & J S Bt BT o showly g5 i Sla (681 w53 558 Sliand g O el donST L
3 55 Sy 54 g

sph oS 756 s e STy Sl b S ) s

ool SIS 50 s 500 S (nl sk seal b5 ae Sles

Al sl Kl a= 3 YO B VY o aaa YUY gl St sles

Sl fgo sl 2l Cad b b)) Lol 2



Ol gw (359 3 3 wmo o Sl

03381 JK& 4 035y 5 SWgw JKG 45 5 8 1l S, 54

Sl ge D1 038 (gl dlolidly

213 S8 g sl 40 e (S (S,

émLijbJj)fUY cQ‘%Q&Mé‘ﬁQWMﬂjﬁy‘Mo)j‘QM ua.bu

LS o a5 SYsb el



TRWR RIS TR
Bgd JolS gmwlanST a3 B o ls 5Ls ley Jlo Ve B catsyo dgil 5 slas 565 10,595

DS o gy ol s elo 055 ol e as ol 0ol ygdde S 55 aS (5,09 3,565




JRVN IRTCIS YR

e S LS s Ll S Il (gl 1S 9 g A

JJ‘JJJ{‘)[SLS‘)L’{F"&_.JTJ




| joww! sl > Nof
Gy Dl 05 5250 oo ekl g paie 35S gws S50
.Jj.fb s°

Sl 3 el S 58 g Aol 4 e -

330 52 oS el Gle s oleslsl Sl -




ST sl 30 &5 B pae

5L = =L
&)b?@b}‘j}&b@&bw‘)bﬂ

.Dj..&dcw
T o xS alS UMool 51 s @
: L D 2 B ‘“
Se oo @3l Ol 4 s é‘-}@

S 5 tl eSS s
< \ = K,o‘.
: o - /&NJ\OJLQAM‘Q
dov.b‘fo.lwb)j}é

Jj.«.:




Sl g (ole Ciglao

$5igliS isu (o oS )3 gy 4 il JWSI il 88 g (slavael p alidls

:C)‘?"&
N5 osbld Chwgy 55
32y el b @lio g (65)9liS hjgel 9 Clisiod 3 50 (sole Ol gae

(AR I R ) 28 AR




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47

