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Table 1- Water and Nitrogen fertilizer application levels in different crops

(LS > o i) (Bpmae o (LS 13 0,59LS) (55955 395

Jpae Water use (m*/ha) Nitrogen fertilizer (kg/ha)
Crop PS5l JE]RES PS5l Jolas
Max Min Max Min
pA5 12500 7500 550 165
Wheat
= 9500 6650 250 75
Barely
= 20000 14000 800 240
Corn
é,sf' 28500 15500 300 150
Rice
sios gl 4l sl
Source: Research findings
Wy @b 2yl 5l Jols i -Y Jgan
Table 2- Results of estimation production function
Folyly oS . @b ©
Parameter Wheat Barely Corn Rice
Qo 0.978*** -2.64™" -11.335™ -6.011""
(5.125) (-4.073) (-2.075) (-6.252)
a, 0.0098*** 0.0288"" 0.047°*" 0.0221**
(11.342) (7.00) (2.68) (8.17)
a, S1.38x10°5% -4.31x105" 3.21x1057 -1.13x105"
(-12.985) (-6.657) (-2.478) (-7.726)
as 0.01 0.008 - 0.00158
(31.407) (5.835) - (6.272)
4 S1.22x10°5 -3.24x10°5" 4.88x10°"" -3.23x10°¢"
(-42.378) (-10.422) (-6.815) (-6.378)
as 5.89x 106" 2.19x107 9.15%x10°6™" -
(11.27) (5.563) (7.766) -
R? 0.994 0.955 0.98 0.99

25l g tojlol Sl 5l B sliel a0 30 g ) graw 1 ()b gxe

Hk ok

*aox k% Significant at the 1% and 5%, Numbers in parentheses are t-statistics
5o cla bl sisle

Source: Research findings
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Table 3- A comparison between agronomic, economic and bio-economy optimum

J 52, yliws &l 0595 385 35es Ol g olals dguw
(Cs rop) (Scenario) (Irrigation) (N fertilizer) (Yield) (Nitrogen loss)  (Profit)
m’/ha Kg/ha Kg/ha Kg/ha rial/ha
N ) “‘**t 11721.5 523 5913.2 56.81 26743460
gronomic optimum
pas A 10727 486.4 5882.9 49.83 26995120
(Wheat) Economic optimum
R ladl i 9824.5 408.59 5723.4 37.99 26354880
Bio-economic optimum
N i “‘*Vt 10020 262 4203.5 15.08 16314000
gronomic optimum
# Lol e 9637.75 245.8 4105.8 14.71 16416560
(Barely) Economic optimum
el i 9637.75 245.8 4105.8 14.71 16416560
Bio-economic optimum
N i “‘*Vt 20000 750 9009 10131 44180040
gronomic optimum
= wladl st 20000 684 8988 89.57 44364700
(Corn) Economic optimum
bl g 20000 394 8390 37.9 40805580
Bio-economic optimum
N i “‘*Vt 24450 244.58 5020 51.98 66876590
gronomic optimum
& A 23918.14 209.91 5000 42.43 67111950
(Rice) Economic optimum
e i 23918.4 197.3 4900 38 67098590

Bio-economic optimum

Conl o 48,8 L5 1> ao )3 T gl Lol

*[rrigation efficiency 40%

3o glo sl sl

Source: Research findings
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3- Agronomic Optimum
4- Economic Optimum
5- Bio-economic Optimum
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Table 4- Effect of impose price policy in economic and environmental indicators (wheat)
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Table 5- Effect of impose price policies in economic and environmental indicators to corn

Slome Jlds 5l 4 iaS 5e s lals e g Joazts Dyge 4
ol S e Slasaie Jlosl b 3l el w3k

13l go dr g BB ()35 Sl 0 Jpams )3 & gl ]
oS B yinn piliie g jm(obaiBl digy 4 ) e

g2l Cldpan  pjerisg Spas iR Ol 34w
Scenario Water use Nitrogen use Nitrogen loss Profit
35 8 a
5 M nobl M3/ha Kg/ha Kg/ha Rial/ha
(Tax on nitrogen use)

+50% 20000 651 83.69 42495530
+100% 20000 618 77.82 40718690
+150% 20000 585 71.94 39034180
+200% 20000 551 65.88 37442330
+250% 19834 512 60.38 35952700
+300% 19699 474 54.49 34569640
+350% 19563 437 48.44 33293150
+400% 19428 399 42.23 32123230
+435% 19333 372 37.79 31367690

Beios slo sl sl

Source: Research findings

Ao YAYA § 0o )d OVIA & S & g g (550 Ll ol

Byams Jb,y YAFe 4 08+ 5l 5,500 358 Cuand Lyiul58l L
ool ao j0 g Al ials HlSa 13 p)SlS YYY @ y5g 500 268



WAB bl ¥ ojlos < Vo Al (5 559LiS Arwgi g obaidl 4 pii I YF

2 b (pl glynl Sae dnie a4 (S 355 ealpg p bl
OhlbSer 5 555 (VY) Ohs 5 Fyo—d adllae )5 Jlio plsis &
3 o yeyie O Coasd i3l Canliw I e3lil (YY)
5 () 52550 5 Sl allas 3 330 (3550 93l5 Cansd el
o 9o 355 03l e jleslisl (V4) (e 5 lows
Sy Ol Cod ) 550

Ceasd a3l elacasls Jlas! )l Juols ams adlas o) 5o
g pAS Jto SV gamme (gl a8 3l Lis 368 o3lgs p Slle 9
3Bl ccaid g Wgs o (6ylwl do Ol odlinul b a5 g
ol I o3l il oo job Ol caSa yio ya lil 4 e
P o dn (ge sy Sl Gl el Of ced )58
alS jobte & g g )3 Jio SV gaze 3)90 50 Lol a3l oo
o3lil (15955 355 036y Sllle Canlps I sty )39y M
Ol s 4 (0L Cuwlus OY gz ol 5 Slos 15 505
gy ol S a8 ol L ol cpioren )b O B yune
IS ) el (5L s 38 03e5 2 SUle lis
lite s o3l ol Ceadd arg B Gl S amse ol
ool p3Y b pxe (6)l8, iy

oanliie adlllae oyl 5l odel Cunds gl 4 4395 b (S b @
90 o=l 3l el oo 0Lj (g is U (ialS dsa &S 39 00
S35 o3l plllo b g o cund alidl slacaluw ;1 oslin]
b olis gl el claogus oyl slp alb b olyen
L oimon il g (55508 sloaijo b l) Jaorecn gl
5 bl lasily 5 (6505LaS” (slmoles Sl oozl (50 0 I3
ey Bl 4 (g5 dusa b plgie (g Sladsoy
b cund

bl YU (S g Jgarme )3 (gt Sl ieen
Sisles a e ppels g oL LSl Gl Bpae
550 ddlais )3 g cpl jl g o ylud Dl a3 5 Jaae
S5 (a5 p S5 ¥+ gt 355 By e adlao
@ drg b adlge (LS )3 p)Sels Vo) olS Lo 350 Jlade @
o Ol 0395 055 Cadd (S GRIPI L el cunty gl
YO Sili ol L jelaie cpl (gly (bl Cund s = (golaidl digg
osleg cnl Grae plyice 4559k 355 )T 5k 1o Cuod (o)
A 4y g 00l ialS ao ) £ ol d gy 4 Cuns
ol Cawd a7 g3laidl

gl 9 (§ 5 ol

O kg J2B gl ad ol adllae (pl 3 oS jghailen

s > iy palio g el g 395 5 o e (e
O li S8y 00 @jle 4 )l 293y (g - (g3ladl 5 (golazdl
aS 2l 9> (i gdlal dngy 5 golall iy L
5 olalS 355 5 o 55 3,50 3 liyeliS” (2T pas ol e
D e LT RICOV AL/ s v
adllas oyl 5 oacel Cnnty gl Lull p Asb o (o lowds 3¢S
g b & M8 gy abli 1S o b plgie & A8 ssalie
g Gl ogMle 5 Sl Cund 3y amd Sy 4 oLl
o laibl a i 4 oS Sloj andl ol rals 5o 1) o5 clas
LSl s (ialS (i (g Ol LalS (eatdly Cawd
2929 Oigre Sl g 9w G bl So K00 )l 4 o
ol 5l (eolatll Bodie Slacuslw & jolaie cul gy a5 3)b
L g o o Ltal38l sl 1 3zl Ciliseo clallias ol

&l

1-  Albiac J., and Martinez Y. 2004. Agricultural pollution control under Spanish and European environmental

policies. Water Resources Research. 40: 1-12.

2-  Armnold J.G., Srinivasan R., Muttiah R.S., and Williams J.R. 1998. Large area hydrologic modeling and assessment
part I: Model development. Journal of the American Water Resource Association. 34 (1): 73-89.

3- Berbel J., and Go'mez-Limon J.A. 2000. The impact of water-pricing policy in Spain: an analysis of three
irrigated areas. Agricultural Water Management, 43: 219-238.

4- Bouzaher A., Cabe R., Johnson S.R., Manale A., and Shogren J.F. 1995. CEEPES: An evolving system for
agroenvironmental policy. In: Milon, J.W., Shogren, J.F. (Eds.). Integrating Economic and Ecological Indicators:
Practical Methods for Environmental Policy Analysis. Praeger Publishers, Greenwich, 67-89.

5- Dalton T.J., and Masters, W.A. 1997. Soil degradation, technical change and government policies in Southern




WO 559lisS £l30 50 Sl orgial ol sglie &1 (wlow sloEgine

6-
7.

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

21-

22-

23-

24-

25-

Mali, Selected Papers of the American Agricultural Economics Association (AAEA). No. 5.

Deybe D. 1994. Versune agriculture durable. Unmode’le bio-e’conomique. CIRAD.

Dinar A., Knapp K.C., and Letey J. 1989. Irrigation water pricing policies to reduce and finance subsurface
drainage disposal. Agricultural Water Management, 16: 155-171.

Fars Regional Water Authority. 2013. Statistics.

Flichman G. 1997. Bio-economic models integrating agronomic, environmentaland economic issues with
agricultural use of water. In: Dupuy, B. (Ed.). Economic Aspects of Water Management in the Mediterranean Area
(Options Me'diterrane’ennes: SerieA n.31). CIHEAM, Paris., 327-337.

Gardner R.L., and Young R.A. 1988. Assessing strategies for controlof irrigation-induced salinity in the Upper
Colorado River Basin. American Journal of Agriculture Economics, 70 (1): 37-49.

Hexem R.W., and Heady E.O. 1978. Water production functions for irrigated agriculture. Iowa State University
Press, Ames.

Kruseman G., and Bade J. 1998. Agrarian policies for sustainable land use: Bio-economic modeling to assess the
effectiveness of policy instruments. Agricultural Systems, 58: 465-481.

Louhichi K., Flichman G., and Zekri S. 1999. UN mode'le bio-e ‘conomique pour analyserl’impact de la politique
de conservation des eauxet du sol. EconomieRurale, 252. 55-64.

Mimouni M., Zekri S., and Flichman G. 2000. Modelling the trade-offs between farm revenue and the reduction of
erosion and nitrate pollution. Annals of Operations Research, 94: 91-103.

Morari F., Lutago E., and Borin M. 2004. An integrated non-point source model-GIS system for selecting criteria
of best management practices in the Po Valley, North Italy. Agriculture, Ecosystems and Environment, 102: 247—
262.

Neitsch S. L., Arnold J. G., Kiniry J. R., Williams J. R., and King K. W. 2005. Soil and water assessment tool:
Theoretical documentation. Black land Research Center, Texas Agricultural Experiment Station, 494 p.

O’Shea L., and Wade A. 2009. Controlling nitrate pollution: An integrated approach, Land Use Policy. 26: 799-
808.

Overman A.R., and Scholtz R.V. 2002. Mathematical Models of Crop Growth and Yield. Marcel Dekker, New
York. 23-35.

Samarasinghe O., Daigneault A., Greenhalgh S., and Sinclair R. 2011. Modelling economic impacts of nutrient
reduction policies in the Hurunui catchment, Canterbury.Selected paper prepared for presentation at the New
Zealand Association of Economists Annual Meeting. Wellington, New Zealand.

Semaan J., Flichman G., Scardigno A., and Steduto P. 2007. Analysis of nitrate pollution control policies in the
irrigated agriculture of Apulia Region (Southern Italy): a bio-economic modelling approach. Agricultural Systems,
94: 357-367.

Shortle J.S., and Horan R.D. 2001. The economics of non-point pollution control. Journalof Economic Survey, 15:
255-289.

Teague M.L., Bernardo D.J., and Mapp H.P. 1995. Farm-level economic analysis incorporating stochastic
environmental risk assessment. American Journal of Agricultural Economics, 77: 8—19.

Varela-Ortega C., Sumpsi J.M., Garrido A., Blanco M., and Iglesias E. 1998. Water pricing policies, public
decision making and farmers’ response: implications for water policy. Agricultural Economics, 19: 193-202.

Wei Y., Chen D., Hu K., Willett LR., and Langford J. 2009. Policy incentives for reducing nitrate leaching from
intensive agriculture in desert oases of Alxa, Inner Mongolia, China. Agricultural Water management, 96: 1114-
1119.

Xu'Y., and Qin X. S. 2010. Agricultural effluent control under uncertainty: An inexact double-sided fuzzy chance
constrained model. Advances in Water Resource, 33: 997-1014.



