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Abstract

Increasing scarcity of water resources and its influence on
quality and quantity of crop yield motivates farmers to apply
deficit irrigation as an approach to overcome the lack of water.
On the other hand, the importance of water as an intermediate
good in agriculture has increased competition to access water
as an economic good. Consequently, determining the irrigation
water price under deficit irrigation is necessary to improve
water productivity. In order to assess the impact of water price
on water productivity, in this study green pepper was cultivated
under four different water levels including 50, 70, 100 and
120% of crop water requirement. The crop yield was then
harvested and its dry matter measured at the end of growth
period. Results indicated that after applying deficit irrigation
and optimizing irrigation water depth, water price was reached
to its maximum which was 183.4 x 10* Rials per cubic meter.
In addition, irrigation efficiency, physical productivity,
physical-economical productivity and economical productivity
under deficit irrigation were 5.67(kg/m%), 5.1(kg/m?),
191.4 x 10* (Rls/m?/ha) and 1.04, respectively, which were
all higher than those of other water treatments results.
Furthermore, the deficit irrigation before water depth
optimization did not considerably affect irrigation efficiency,
while after water depth optimization, deficit irrigation resulted
better irrigation efficiency than full irrigation scheme.
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Fig. 1- Crop-water production function for green pepper under different irrigation water applications
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Crop yield Applied irrigation water (First method) (2 method) (3¢ method)
(kg/ha) (md/ha) (RIs/m3) (RlIs/m3) (RIs/m3)
5578.1 1306.25 1125 160167.5 44620.4

4687 950 1125 185032.9 36164.3
1875 653.13 1125 107676.1 14009.4
3281.3 1603.13 1125 76761.5 36563.7
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Fig. 2- The comparison of different water pricing methods for green pepper
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Field operation 500000

Irrigation equipment 200000

Filed machinery and tools 575000
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Variable costs for planting (Rls/ha)
period

Seed 230000

Harvest 700000

Irrigation 900000

Nitrogen 200000

Total 2030000

Total costs 3305000
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Table 3- Analyzing benefits and costs for different irrigation depths when applying deficit irrigation for
green pepper

i Jlos! @l 4y cold fur JAS (gl (g k] O il (g (Bos (5151 Ay Wiy 3 g Wasel )3 Judod g 43525 <Y Jgoo
(i3 sl :isle) oS

Anplied Amount of saved Possible
irrip F:ition Crop Gross Costs water in Net cultivation Total net benefit
Irrigation wgater yield income comparison with income area with considering added area
situation full irrigation saved water
(ms3/ha) (kg/ha)  (MRIs/ha)  (MRIs/ha) (ms) (MRIs/ha) (ha) (MRIs)
Wi 542.8 89.88 3.37 5.77 644.03 -2.395 0.54 107.652
Wew 546.7 456 17.1 5.78 622.12 11.325 0.52 117.629
W, 997 5088.93  190.84 5.883 189.89 184.952 0.16 217.398
Wy 1186.9 5546.88 208.69 5.882 0 202.8 0 202.8
w; 1186.9 5546.88 208.69 5.882 0 202.8 0 202.8
Wi, 1186.9 5546.88 208.69 5.882 0 202.8 0 202.8

Table 4- Irrigation water depth optimization for green pepper when applying deficit irrigation
(23 Wil isle) g, lleS Jlos! pKid &1 ol juw JilB g1 )l 2T o (g5lwving - F Jgo

. Water

N - Applled consumption Net benefit Incor_ne_gro_wth after
Irrigation  irrigation water decrease optimization (%)
situation Land Water

3, 0
(ms/ha) % (MRIs/ha) (ThousandRlIs/ha) limitation limitation

Wi 542.8 54.3 -2.395 -4.4

W 564.7 52.4 11.325 20.053

W, 997 16 184.925 185.514 8.8

W, 1186.9 0 202.8 170.87

w, 1186.9 202.8 170.87 0

W, 1186.9 202.8 170.87
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Table 5- Irrigation efficiency and water use efficiency for green pepper under different irrigation treatments
ool o J8 Jguae 6yl iliseo (5 Jlowi (5l (5l O 5 LS ylonily 9 ()Wl loonily -0 Jouss
(LhRg3 Laidly misb)

Applied . - Irrigation -
irrigation water Crop vyield Evapotranspiration Efficiency Water use efficiency
(ms/ha) (kg/ha) (ms/ha) - (Kg/ms)
1306 5578.1 12395 1 43
950 4687.5 897.3 0.9 5.2
653 1875 610.7 0.9 31
1603 3281.3 1443.8 0.9 23
6000 -
L 2
5000 -
L 2
<
< 4000 -
(=2
=
= 3000 - A & Crop yield per
g evapotranspiration
§- 2000 - —Cropjevapotranspiration
IS function
1000 -+
0 T T T 1
0 500 1000 1500 2000
Evapotranspiration (m3/ha)

Fig. 3- Crop-evapotranspiration function for green pepper under different irrigation treatments
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VAR bl oF olowd (o3 3l Jlw oyl ! of Kl Oliydss
Volume 16, No. 2, Summer 2020 (IR-WRR)

i



5 5 olatdl (5 )90 00 9 (S —odlatdl (590 00 polhe
@Y 5 (LS 5o ) eSe jio o sl a4 b i) VAV/EY
b ol 2005 ) 6ylalS Jlos] i 3 48 sl

S22, sldleidny g (655 doeii ¥

o 9 SoleleS Jloael lailyd 53 (6)lol O Casd (s jlato &
4yl Gimghy ol 3,8 plasily 5 69000 2 ilelS Sl
o )l cod @b G Jalb olS «haghy cpl 2 e plo]
plo g ab cuiS olS ol 5 e WWr 5 00 ¥ N gl
hume Jolgs o5 A5 oal8 (550 4 0lS Jaes 5 (9355 sojls
Mo pnd 5 Gyl o Sl LBl Jgame My g
O i () 0 ob Jpasms Mg @b 0sd Mg Suis sools
g @l 5l el cand 35 5 5 il 4 er g ol
Oy J ool b (6)lal ol cuad e (sl )bl ST = Jpanee
b odlil (V galarl)) Wdg &b 2 e

(10385 (o )ll ol oy a5 amd o LS g o) ol
50,8 lasly oy i oS Jbs 55 sal Cud 4 (6w g s )
s bl > (e oo o sl & S5k BI5Y) T
& bl Gl o)l oty e e A dnslome (5)lulnS
o g lil 4 p o) OIY I (gjlodiare 5 g )lloeS P

8l Sl (GaSe oy slil 4 p)SokS) OIFY & (G

ol 2 900 5 6okl o Caad Sluslne I odel Cowd 4 gl
Pl 4 aS sl Ui gl (ol ol odds BV Jgdo 45 ¢ yidgh
VAY/EE i 565 e yiSTas 4 (o5lol O casd o) lal o8 Jlos!
Cawd 4 Cansd b Cand opl s (oo oy sl 4 L) Jls2)
Slgan Sy Jg 15 2l 5l 103 Ve e 3 pgd by Sl el
Ol caw (oylol O Jlade jzals a8 ol lis ases opl )b
5 GRIB) G O 258 oS00 Sle 4 g o Cuad
DIN) (Sejd Srgorte it omipad A5 amlss ol (ool
ol s 4y ()8 318 Pl 4y (e 2o ym )3 p LS

Table 6- Irrigation efficiency and water use efficiency after irrigation water depth optimization for green
pepper
ol o JA Jguazeo (152 ()l O Bos (53l 51 o ol 21 302)8 Gloosly 5 okl Qo] -5 Uy
(hRg3 swasl :isl)

Ir_rigat_ion Appllit;‘ilaltrggatlon Crop yield Evapotranspiration ;;;:g?g:}%; Water use efficiency
situation
(ms/ha) (kg/ha) (ms/ha) - (kg/ms)

Wi 5428 89.88 518.7 0.96 0.17

Wow 564.7 456 537.7 0.95 0.85

W, 997 5088.93 897.7 0.9 5.67

Way 1186.9 5564.88 989.5 0.83 5.62

W 1186.9 5564.88 989.5 0.83 5.62

Wi, 1186.9 5564.88 989.5 0.83 5.62

Table 7- Irrigation water price and productivity after irrigation water depth optimization for green pepper
o e JAb Jgazwe 0 55l Ol o 5l 5l (e 2l 5590542 9 Suond Y Jgoa

Applied

Benefits- Physical-

irrigation Crop Gross Costs Irrigation water cost Physical economical Economical
Irrigation g yield income price ; productivity L productivity
L0 water ratio productivity
situation
(ms/ha) (kg/ha) (MRIs/ha) (MRIs/ha) (ThousandRlIs/ms) - (kg/ms) (ThousandRIs/ms) -
Wi 542.8 89.88 3.37 5.77 65.53 0.6 0.17 6.2 0.09
Wew 564.7 456 17.1 5.78 75.14 3 0.81 30.3 0.4
W, 997 50893 19084 5.883 183.44 32.4 51 191.42 1.04
We) 1186.9 5564.88 208.69 5.882 182.05 355 4.7 175.83 0.97
W 1186.9 5564.88 208.69 5.882 182.05 355 4.7 175.83 0.97
Wi 1186.9 5564.88 208.69 5.882 182.05 355 4.7 175.83 0.97
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3- Physical-Economical Productivity (PEP)
4- Economical Productivity (EP)
5- Over Irrigation
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