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Type strips with a spacing of 60 cm and a three-row
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Table (2) Net Present Value of net income (IRR million/ha) and Benefit-Cost Ratio (BCR) of experimental

treatments at low salinity conditions under different discount rates

e Wi asge omd Al el g 5 Al el G5 ) ads e G ) ialesl e
Ranking BCR Present value of Present value of Experimental treatment
gross income production cost
20% 15% 20% 15% 20% 15% 20% 15%
3 1.43 1.49 180.78 198.33 602.04 602.04 421.26 40371 sloalols b aiss dw casls jml)T g yie gilo £+ alols b cos slalgs
Fogil Yo
Type strips with a spacing of 60 cm and a three-row
planting arrangement with 20 cm spacing
1 1.61 1.68 256.19 273.75 677.46 677.46 421.26 403.71 cloalols b ais jaw coilS il gy ilo £+ aloli b ool sla g
o il VY
Type strips with a spacing of 60 cm and a three-row
planting arrangement with 12 cm spacing
4 1.36 142 150.58 168.10 571.22 571.22 420.64 40311 Y slealol bais, g il g tegilo Ve e alold b cos slalgs
ol
Type strips with a spacing of 100 cm and a five-row
arrangement with 12 cm spacing
2 154 161 22698 24449 64726 64726 42028 40277 \Y claalols b ke, il 5 e tlo VEe alols b oo slals

Fole
Type strips with a spacing of 140 cm and a seven-row
arrangement with 12 cm spacing

Source: Research findings
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Table (3) Substitution analysis of treatments instead of the first treatment
(IRR million/ha) at low salinity conditions

sl Joles o LAl slodgw SeiS 555 bjlesd (sl analis
Substitution analysis NPV Comparison of treatment
20% 15% substitutions
il oo solassl Kl 75.42 75.42 sl e sl poo Lo (3l
It is an economic alternative Substitution of the T2 treatment
instead of the T1 treatment
b e golatdl Kol -30.20 -30.23 sl slesd sloms pow jlond (30l
It is an uneconomical alternative Substitution of the T3 treatment
instead of the T1 treatment
il e solazdl 3Kl 46.20 46.16 sl slesd sl pylez Jlowd oSl
It is an economic alternative Substitution of the T4 treatment
instead of the T1 treatment
Source: Research findings Gios sls a4l ¢ e

YU (5590 el 30 puS dlgi ol o g 450
VFee GalesT sladle 5o Vb (50 s 50 paS oy welys 5 ae sl o) mls
3o i o gladis 3o gl ool odd ools HLaS ¥ Jgaz ;0 VEe o o1F4) 5 1TAR
sy slen glaanie b ctolosl Jlo 99 5 jlad oz Gaon )0 polS 0y loae oS
03955 NS ST palS wdgi slaan 3o (6,90 gl e Sl il Gl 6550 e
ool 00 ooliial plpy OF e 51Vl 5 Gl (6598 el 99 58 sl alejl Gl 5o 9 ol
oz B gl sls b 45 amo e ol 1PN Fe v Lo o piiS adgs (glaasl o gl
isg e 5 b, Osedes FYTIAD 4 F- /08 FYVFR FEYFA S wal,s s ey
Sfles (n i s sl slees a5 ol las cialejl Lo cnl gloosls a5 (o) 2
ialojl pod Lot &Sl Jlo Cunl 009y S )3 0 FoleS T YA plp pasS dils (Lol Jgaze
0938 Sl 0392 LS8 )3 @ FolS AN+ pl pasS oS (22 Jpazme o ,Shee (n SVL Il
lajlos oS Sl nl GbgS VFe - VF ) Lo po puiS wdgs slasslys bl s nl »
sales FPYIVY 5 DAYITY DAAIY - SYAAD S el o s ls o Jloz b o5y iglas]
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ez sl (Jl Gl bicaslosg JlSe )0 0,50kS YAPA L plypy oS ails Lol Jpame
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Table (4) Cost and income (IRR million/ha) of wheat production at high

salinity conditions

aaly RN R talesl o
Income Production cost Experimental treatment
2021-2022 2020-2021 2021-2022  2020-2021
628.85 442.48 403.02 299.09 b adysjan cilS Gyl g je tlo £+ alols b oo sla,lys
Sragile Yo slaalols
Type strips with a spacing of 60 cm and a three-
row planting arrangement with 20 cm spacing
588.30 437.39 403.02 299.09 b ays jaes cils il g pe il £ alold b oo slo g
ool VY slaalols
Type strips with a spacing of 60 cm and a three-
row planting arrangement with 12 cm spacing
592.33 403.59 402.62 298.45 boais, mo ol g yreile Voo alols b o laly
o Bl VY (slaalols
Type strips with a spacing of 100 cm and a five-
row arrangement with 12 cm spacing
663.31 433.85 402.43 298.04 b aio,cdn Gl g el VFe alol b e slolg

Sl 1Y slaalols

Type strips with a spacing of 140 cm and a
seven-row arrangement with 12 cm spacing

Source: Research findings
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szl s stalol p)lez e @l LAl welys GeiS ) 0 Jgar mbs sl
paS abys, can ilS il Lol jen Ksaws 5l e il VP slaalols L s slalss
&l BCR) auje 4 Sgw G (pizmod Cowl [ o JU ) yeukio YTA/Y: 5 YFO/AN
SIYP L plp sy o, o Ve 500 L35 slag 5 Lo Vb (658 Ll )0 o ke jles
IYF Sl Gless ol 50 (6l Bl s Sy 5o slil GKo0 ylo 4wl sais 3,91 5 VTN
S alo o Sl aniS olieas p)lez slod nl 2 093l l s 4 Al S5 L)
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Table (5) Net Present Value of net income (IRR million/ha) and Benefit-Cost Ratio (BCR) of experimental
treatments at high salinity conditions under different discount rates

G, AL A Sges S AL sl SgiS )] AL sy S5iS b3)) Al A SeS )l ialojl e
Ranking BCR NPV Present value of gross Present value of Experimental treatment
income production cost
20% 15% 20% 15% 20% 15% 20% 15%
2 1.27 1.33 114.40 131.95 535.66 535.66 421.26 40371 glaalols b aiys jaw csls il T g yia ilo o alold b oo slolgs

Sl T
Type strips with a spacing of 60 cm and a three-row
planting arrangement with 20 cm spacing
3 1.22 1.27 91.58 109.13 512.85 512.85 421.26 40371 glmalols L ais jaw cusls Gil)l g e cle £+ alols b cos slalgs

ol VY
Type strips with a spacing of 60 cm and a three-row
planting arrangement with 12 cm spacing
4 1.18 1.24 77.32 94.84  497.96 497.96 420.64 40311 Y claalols b aiys, mhy iahyl 5 el Voo Aol i gla s

Fole
Type strips with a spacing of 100 cm and a five-row
arrangement with 12 cm spacing
1 131 1.36 128.30 145.81 548.58 548.58 420.28 40277 VY Gloalols b ais,can ml)T 5 2o ol V- alold b o5 slalgs

ol
Type strips with a spacing of 140 cm and a seven-row
arrangement with 12 cm spacing

Source: Research findings b gla sl : e
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Table (6) Substitution analysis of treatments relative to the first treatment
(IRR million/ha) under high salinity conditions

sl el Sod (Al sl gaiedgw GeS 55) bjlosd (cusule anglis
Substitution analysis NPV Comparison of treatment substitutions
20% 15%
bl coi gobatdl iy Syl -22.82 -22.82 Jol ot st po e siesSale
It is an uneconomical alternative Substitution of the T2 treatment
instead of the T1 treatment
sl g golatdl (Sl -37.08 -837.11 Jol s sl paes jlons (2 3S0lx
It is an uneconomical alternative Substitution of the T3 treatment
instead of the T1 treatment
A3l e solatdl 3ol 13.90 13.86 Joh ol sl o3l s o350
It is an economic alternative Substitution of the T4 treatment
instead of the T1 treatment
Source: Research findings Gwios (sla 4wl s aute

S Cansd (381 Sla P 8 ey xS (63910 gu Comwlins Judx
(V) Jgiz 50 pasS Caad (ial3dl Gialidl (03 oy a b las j5logm ol Jlos s
Sloss sl ol gy98 Ll i b Lalls sl ys SgsS byl sl cpl o sl o sols L
50 by Osebee YYYIAE 5 VTR ol i ap oy Yo 510 (L35 lagy 50 pgo
95 P9 P2 DR o LS o b, Ogekee YAVFRA 5 FHANY (ol (28 i o LS
copizmed ol 00 Lol> pgw b Ui 0SB o b, oeelee FOVFY 5 FYS/AA
2oy Ve V0 b3S Glag s )0 Jlesd crl sl ol st Ll b anse a4 sge Cons
SYIA 5 ped osb i 5o VAT 5 Yo\ s sl (o8 Ui 5o VVY 5 VAD ol e 0
o3 ulps b (Al aelys (5938 Gl cnl 2 o938l el s 4y poges (28 iy o Y19
VAYING g Yo o7V plp b e, Vo 9 V0 (R385 slag s )0 eyl sled sl YL
O 5o LS 5 Jbjy Ggekee YYAISY g YOBIOY ¢ sl (2,8 (e 50,82 5o b)) (yselee
el 0 Lol pgs o b L 53,15 0 b, oseles YAVAY V1T 5 pgs b3
5 10 hys gy 5o ool et Gln Vb 6 od Lyl b anje ay dgu S (e
055 b i 50 VY 5 VST 15l (o8 i 0 VFF 5 Ve s i 5 4 gojo Yo
U’“‘“" o 6)5109"" @L..: ML‘L@ | OMT Cowd o Pow 00)3 L)’“"" ) VY- 9 VIVY 9
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Table (7) Sensitivity analysis of Net Present Value of net income (IRR million/ha) and Benefit-Cost Ratio (BCR) under
different wheat price increase scenarios

oS Cuosd wo s Vo Gliil (28 iy oS o o3 Ve (Rl (258 iy PS5 o o3 Ve Al (28 iy talos] e S5 o
Scenario of a 30% increase in wheat price  Scenario of a 20% increase in wheat price  Scenario of a 10% increase in wheat price  Experimental ~ Salinity
Aoz 4y gt Cord $lodge isS 53 K238 4 g g s i) K238 4 g $lodgm s i) treatment level

BCR NPV il BCR NPV al> BCR NPV _all>
20% 15% 20% 15% 20% 15% 20% 15% 20% 15% 20% 15%
1.86 1.94 361.39 378.94 171 1.79 301.18 318.74 157 1.64 240.98 258.53 Jsl jleuss b
T1 Low
2.09 2.18 459.43 476.98 1.93 2.01 391.69 409.24 1.77 1.85 323.94 341.49 9o Lo
T2
1.77 1.84 321.94 33947 1.63 1.70 264.82  282.35 1.49 1.56 207.70  225.23 pgs Lo
T3
2.00 2.09 421.16  438.67 1.85 1.93 356.43  373.94 1.69 1.77 291.71  309.22 ol Lo
T4
1.65 1.72 275.10 292.65 1.53 1.59 221.53 239.09 1.40 1.46 167.97 185.52 Jol jless N
T1 High
1.58 1.65 245.43 262.99 1.46 1.52 194.15 211.70 1.34 1.40 142.87 160.42 9o Lo
T2
154 1.61 226.70 244.23 1.42 1.48 176.91 194.44 1.30 1.36 127.11 144.64 po Lo
T3
1.70 1.77 292.87  310.39 157 1.63 238.02  255.53 1.44 1.50 183.16  200.67 oz Lo
T4

Source: Research findings b gla sl : e
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Extended Abstract

Introduction

In recent years, the quantitative reduction of agricultural water resources has
led to issues such as drought and water shortage in major wheat fields, which
these areas have faced with a decline in the quality of water resources and
salinity issues. In this context, the salinity of irrigation water, coupled with
the lack of sufficient water for leaching and proper control of soil salts, is
considered to be the main challenge threatening agriculture in these wheat
fields. Drip irrigation (tape) is a strategy used to optimize water consumption
in wheat farming, and it has been implemented in some wheat-growing
regions of the country. However, the expansion of this method has recently
been limited due to high startup costs. Although previous studies have
addressed the economic evaluation of different irrigation patterns, there is a
research gap in economically substituting irrigation patterns to maximize
benefits. To the best of our knowledge, the economic evaluation of irrigation
patterns with an emphasis on different wheat cultivation arrangements has
not been conducted. This study aims to economically evaluate wheat
cultivation under low-irrigation patterns (tape) in soil saline conditions. The
required data on various cost items, yield, and price of wheat (Narin variety)
were obtained by designing a questionnaire in different low-irrigation
patterns.

Materials and Methods

The economic evaluation of wheat cultivation was carried out considering
two discount rates of 15% and 20%. Accordingly, net present value (NPV),
benefit-cost ratio (BCR), and partial budgeting were used. In economics,
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when the benefits and costs of the implementation of a project are related to
different years, they cannot be directly added together. First, this is necessary
to convert the time value of money to its present value (F=P(1+i)t) with an
appropriate interest rate. Then, the NPV and the BCR are calculated as
profitability indicators.

Results and Discussion

The results showed that at a salinity of 3 dS/m, the second treatment (60 cm
spacing of strips and three-row planting arrangement) with a yield of 5038
kg/ha had the highest economic benefit (NPV: 256 and B/C: 1.64). In
addition, replacing the second and fourth treatments is preferable to the first
treatment and is an economic substitution. This means that the NPV increases
by making the substitution. However, the substitution of the third treatment
is not preferable to the first treatment and this substitution is uneconomical
as the NPV decreases if substituted. At a salinity of 8 dS/m, the fourth
treatment (140 cm spacing of the strips and seven rows) with a yield of 3868
kg/ha produced the highest economic benefit (NPV: 137 and B/C: 1.34).
Moreover, replacing the fourth treatment is preferable to the first treatment
and is an economic substitution. This means that the NPV increases by
making the substitution. However, the substitution of the second and third
treatments is not preferable to the first treatment, and these substitutions are
uneconomical as the NPV decreases if substituted. The limitation that this
study has faced is not calculating the volume of water consumed for wheat
cultivation in high and low salinity conditions. Thus, this study considered
the same water cost under high and low salinity conditions.

Conclusion and Recommendations

Hence, the second treatment for low salinity conditions and the fourth
treatment for high salinity conditions are economically suggested. The policy
implication of the economic evaluation of the deficit irrigation pattern under
saline conditions is the widespread adoption of this irrigation system by
farmers due to its profitability, which results in reduced water consumption
and controlled salinity levels. Policymakers should provide low-interest
facilities to farmers to set up a tape irrigation system and provide farmers with
the necessary training in using and maintaining this irrigation system, in
addition to adjusting the spacing of row crops.
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