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Table 1- Source of Costs of rainfed barley experiment at Honam site and under different agronomic management
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Source: Research data
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Table 2- Average field experimental cost (Rials) of rainfed barley at Honam sites under different agronomic management,
unit: (Thousand rials/ha)

ey s g9 (st S 200 =) Fr Capse
Source of Costs Traditional Management Advanced Management

Preparation Land e (gjlwodlel g args 200 345
Planting culs auja 585 640
(d)l::’" 9 ‘7’1 9 L“’LS)L“::’ 93 LSL""J’J‘; J)"‘s ‘395) cuily Ao i 230 810
Maintenance (Fertilizer, diseases and weed control, water and irrigation)

Harvest cusb,; a3 250 250
Total Cost  laayja JS 1265 2045

Source: research data
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Table 3- Water price in Target region

By 32 @Y1
costs

costs (Thousand rials )

(JL)) a¥lw Calesy (So (35,
1 Present value of Uniform Annua (rials)

Mo dFEES YO gy
discount rate %15  discount rate %25

b a2
(Jl-lu'}-"’)

Pump and Electromotor  ,gse9ySJl g oy 13300 2124828 3363782
Semi deep well  ol> 14000 2132203 3504338
Power instrument s, <luls 71040 10819406 17782013
"9 “S‘-‘ﬁ_d"* 'y g Ji5 J”’ “im 128875 20589307 32594615

Map, pipe transport and implementation network
Other primary costs s liSalepw slaasa plo 36547 5838802 9243318
Total fixed costs (s )li8alop sladsy s xox 263762 41504546 66488067
Current and Variables costs (s)l> sladsja 1000 1000000 1000000
total costs  laayja JS 264762 42504546 67488067
Price of water and irrigation (rials/m3) (¢,lol o caSoyiopn caoid 213 338.1

ol 015 483 (133 o ya VAADAY 5 pune Ul pos ¢ 3adiods (glmodls 15l

Source: Research data, total water used was equaled 199584 cubic meters.
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Table 4- The mean yield of rainfed barley in different treatments on target farm (kg.ha™)

u:aa”ho)‘i &b, los YWAL-Ao  YYA-AT  Jls 93 (nSKle
Treatments 2005-06 2006-07 average

w2 balyd Co0 e S e 2247 1985 1572
TM-rainfed
CudS Ol‘} » d)b‘& ]‘")“’ Cod pogm yo Lo o 2484 2303 2487
TM-SI planting
e SIS Ll o g e 2458 2314 2670
TM- SI spring
w2 Buly £o5 (yj i Cope 2456 2594 2270
AM - rainfed
CalS ul‘) 2 LS)LJL{\’ "“’l)‘AJ o u&l)) Py Copde 4322 3359 3444
AM- SI planting

AM- SI spring

Source: research data
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Table 5- The mean Gross income of rainfed barley in different treatments on target farm (kg.ha™)

alojl gl log VFAEAO IFAOAT  Jlo 95 pSilo

Treatments 2005-06 2006-07 average
w2 bl £o5 e Sy e 46063  4069.2 2515.2
TM-rainfed
S lej 33 )l G Lrlyd 05 e e 50922 47211 3979.2
TM-SI planting
e 2 IS Bl Co0 pg e o e 50389 47437 072
TM- SI spring
w3 bl G o) iy Cape 50348 53177 3632
AM - rainfed
i Olej 3 )l SG bl 0B ey S antegg6 1 68859 5510.4
AM- SI planting
e 2 IS balyd 203 ) S s 69269 72447 4564.8

AM- SI spring

Cawl 0397 6bS 32 (alil 4y by VEe e dgan D AD-AZ g AY-AD ely5 sl Sl 13 g3 inoudl Cuogd ((ais (slaodly :is Lo
Source: Research data, garrantee price of barley was 1600 Rials per kg.
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Table 6- The mean Net Benefit (thousands rials.ha™) for rainfed barley in different treatments

halojl gl loss ag e UL g
Treatments Costs  Gross income  Net benefit

w3 Ll €0 pgmye Co e 1265 2515.2 1270.2
TM-rainfed
i Olej 3 Sl SG bl o8 pgye Capde 665 3979 2314.2
TM-SI planting
e 3 Sl ST bl b ot pawye o e 1665 4272 2607
TM- SI spring
w2 byl o0 el i e 1645 3632 1987
AM - rainfed
el 0lej 2 G balyd oS ey S canie gps 55104 3465.4
AM- SI planting
e 2 ISl b 2 S e 2045 45648 2519.8

AM- SI spring

Source: research data
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Table 7- Economical and non-economical test of comparison treatments with AM-SI planting at target sites

(Thousand rials.ha™)
>3 9>
v S Gloj 3 6T Jlogi i jSale apyy M1 Ol el A0 Ol (Sl e .
’ - AB GajSals j iU ACis5uls 5l il oAlejl sl
B low ol bawgi (o155 5 59 Cag paito RPN S e i Treatments
Comparison of Treatments with AM-SI planting Average differences Average differences
Benefit (AB) Cost (AC)
AB <<<0 AC <0
a3 e 5 LinlS Rl gy s Casl (olatilé Lulyd Cod pgwye Cu e
9 30yt a3 oliwe 53 el i 29932 780 w3
Non-economic, in this substitution, decreasing of TM-rainfed
benefit more than decreasing of cost
AB <<<0 AC<O0
auie Jg sials aelpy 050l Ghge 5 e ol (golaidl e Lulyd Cod pgwye Cu e
Non-economic, in this substitution Reduced TM.- SI planting
income, but costs will increase
AB <<<0 AC<O0
Sl ase Jy el sl LSl S 5 sl oolatil e Ll b Cot pouye Sy e
il anlgs -1238.4 -380 e 5 d)bkg,
Non-economic, in this substitution, Reduced TM- SI spring
income, but costs will increase
AB <<< 0 AC <0
20150 s ialS (3Kl ©jgo 5D e Conl (e3laidl it s =l i Capde
S92 a5 iz oljan 5o S § i -1878.4 -400 o0 bl
Non-economic, in this substitution, decreasing of AM-rainfed
benefit more than decreasing of cost
AB <<< 0 AC <0
loaiz Js LiolS sl L3Sl S 59 g3 Casl (g3laiil i oS (£)) P Capde
-945.6 0

Slo anlgs ol
Non-economic, in this substitution, Reduced
income, but expenses remain constant

e 52 LIS Lyl
AM- SI spring

Source: research data

Geios gloodly 15 Lo



Y4\ wecilitie (S i S w3 9 (el ST s i gobasdl oy

WYY Gy w3 9 Gl o i Capde g (S Capie
olos Ll S5 b sl (s S e gle 4 (#1)5 Sp Capde
WY WY iy de pals 3 w92 0)lee )bl 5 <dlS
o 235l 0 5l plin et 3.3 Ly 3l o
kg cdS glej ) )l ST klis cov o)) 5 Copie
P Sl lulys cos (i pp copte o b 4 bajlas
dol L g asm o ials 5l i sely jo iels s ol
2 dibate ol 3 (SIS bty Sl dalgs b diyja g SalS
o 4t g 0yt 65 5 gl Caslsl lyie 4 sl ol

el grlae Coglyl (o9 plgis 4 (£)) iy Copde

S5l Sl

A+ ojlod (SLAES 059 @l I g pime dlie
JERFISE JRNPR ICK SN K-V AP RCIR L L PR RN VS
2 gt Sliados Mallos 5550 5 450U @ 9 Ghisel
92945 3 ($5)9liS Ol dunwge (ICARDA) Sis bl
o 45 osl)s Il 4y )l g Sl 4d 9 Mol Sl dusgo
) N N

3 el oo iz 3l lls a5 caely) )3 39050 (g L]
Lld 5l g ol o)l Cnpie 5 28k 4 g by 3Ll bl
W EMdnde STl eoldtwl ()T s (o0las8l claais
Y gazme Mg slasal)d g s o e s 305 5 Ol Cend g
O (oolail e g oolasdl ¢ elyj calise glacy pie cod
DS e padie |y GliBie gl pae cod by jlag Rl
bl 0 Aol 50 K piitee g 3uizd Cpl gl
sl pallS Al 5 A g atyim calls el 4S5 o idos
2 aS 5 edes YFAR VF/YY XN sy dn mod balyis
byl (gl 9 YIVO g a4 (@IS aal)p Cos 5 S0
P AS Y Gardee TEIOY g YYINS N IYA by & (JueST (5L
45 03,5 (o)1 YR 3 atyse 4y (Al sal)d s 5 S
byl 5 & Cans Jo D AY e & [l dgw iol58] saiad oyl
5 SIS (88 4 (oolaiil oo ol (V8) cunl w2
5 (17) 0l) ) Bhee 0F 5 V¥ OF) 0 53 (oa5
O30 )3 3g9ame Ul 3 ) LS 5l g i snimslis (V0) 48 )5
Ol Gyne Jils cwl Wy o s 5 (alld selyd ol (690 0
520 blio 5 (oS s 4 i 030k ()bl plol 2 25U L)
(YY) el ()98 aosllao 3)Slas & (bcuwd gl 35w das

5 (S 5 Ao

Lyl oo Lalb dgw pmSibe el cons 4 =l b illes

&bo

1- Adary A., Hachum A., Oweis T., and Pala M. 2002. Wheat Productivity under Supplemental Irrigation in Northern
Iraq. On-Farm Water Husbandry Research Report Series, No.2. International Center for Agricultural Research in
the Dry Areas (ICARDA). Aleppo, Syria. 38pp.

2- Andales A.A., Ahuja L.R., and Peterson G.A. 2003. Evaluation of GPFARM for dryland cropping systems in
eastern Colorado. American Society of Agronomy, Agronomy Journal, 95: 1510-1524.

3- Anonymous. 2004. The annual agricultural statistics for the year 2004, Department of Planning and Statistics,
Ministry of Jihad-e-Agriculture, Islamic Republic of Iran. (in Persian).

4- Asadi H., Soltani Gh., and Torkamani J. 2007. Agricultural water priceing in Iran, case study at upper areas of
Taleghan dam. J. of Agricultural economic and Toseeh, 15(58): 61-90. (in Persian with English abstract).

5- Asadi H., Tavakoli A.R. and Ashrafi Sh. 2012. Economical Evaluation of Limited Irrigation of Rainfed Wheat
Under Different Agronimic Managements and Determination of Water Price at On-farm areas of Kermanshah
Province. Journal of water research in agriculture, 26(4): 461-470. (in Persian with English abstract).

6- CA (Comprehensive Assessment). 2007. Water for food, water for life: A comprehensive assessment of water
management in agriculture. Earthscan, London and International Water Management Institute, Colombo, Sri
Lanka.

7- Caliandro A., and Boari F. 1992. Supplementary irrigation in arid and semi-arid regions. In: International
conference on supplementary irrigation and drought water management. Volume 1. Sep.27-Oct2.1992. Bari. Italy.

8- Caswell M., and Zilberman D. 1986. The effeats of well depth and land quality on the choice of imigation
technology. American Journal Agricultural Economics, No 67: 798-811.

9- Cooper P.J.M., Gregory P.J., Tully D., and Harris H.C. 1987. Improving water use efficiency of annual crops in
rainfed farming systems of West Asia and North Africa. Experimental Agriculture, 23: 113-158.

10-

Godarzi M. 2010. Evaluation of agricultural water pricing and its effectiveness: case study at Ghaem Shahr region.



AP 15— 010,53 Yo lod YA uls (S g0l 4 a5 YAY

11-

12-

13-

14-

15-

16-

18-

19-

20-

21-

23-

24-

25-

26-

Abstracts of Second National Conference on Water Crisis in Agriculture and Natural Resources, Azad University
of Shahr e Rey, 90-91pp. (in Persian).

Howell T.A. 1990. Relationships between crop production and transpiration, evapotranspiration and irrigation. PP.
391-434. In: Stewart B.A., and Nielsen D.R. (Eds.), Irrigation of Agricultural Crops. Agronomy Monograph No.
30, ASA, CSSA, SSSA, Madison, WI, USA.

Oweis T., and Hachum A. 2003. Improving water productivity in the dry areas of West Asia and North Africa. In:
Kijne J.W., Barker R., and Molden D. (Eds) Water Productivity in Agriculture, limits and opportunities for
improvement, International Water Management Institute (IWMI), Colombo, Sri Lanka. PP.179-198.

Oweis T., and Hachum A. 2004. Water harvesting and supplemental irrigation for improved water productivity of
dry farming systems in West Asia and North Africa. 4th International Crop Science Congress 26th. September to
1st October 2004, Queensland, Australia.

Oweis T., Hachum A., and Kijne J. 1999. Water harvesting and supplemental irrigation for improved water use
efficiency in dry areas. International Water Management Institute, Colombo, Sri Lanka, SWIM paper 7. 38pp.
Oweis T., Salkini A., Zhang H., Ilbeyi A., Hustun H., Dernek Z., and Erdem G. 2001. Supplemental irrigation
potential for wheat in the central Anatolian plateau of Turkey, ICARDA.

Rosegrant M.W., Cai X., Cline S., and Nakagawa N. 2001. The Role of Rainfed Agriculture in the Future of
Global Food Production. Bonn, Germany.

Sepaskhah A.R., Tavakoli A.R., and Mosavi F. 2006. Principles and Applications of Deficit Irrigation. Iranian
National Committee on Irrigation and Drainage (IRNCID), 288pp. (in Persian).

Sharma B.R., Rao K.V., Vittal K.P.R., Ramakrishna Y.S., and Amarasinghe U. 2010. Estimating the potential of
rainfed agriculture in India: Prospects for water productivity improvements. Agricultural Water Management, 97:
23-30.

Soltani C.R., Najafi. B. and Torkamani J. 1360. Management of Agriculture. Published of Shiraz University,
346pp. (in Persian)

Soltani Gh. 1990. Engineering Economics. Shiraz University press, 340pp. (in Persian).

Tanner C.B., and Sinclair T.R. 1983. Efficient water use in crop production: Research or re-search? PP. 1-27. In:
Taylor H.M. (Eds.), Limitations of Efficient Water Use in Crop Production, ASA and SSSA, Madison, WI.
Tavakoli A.R., Oweis T., Ashrafi Sh., Asadi H., Siadat H., and Liaghat A. 2010. Improving rainwater productivity
with supplemental irrigation in upper Karkheh river basin of Iran. International Center for Agricultural Research in
the Dry Areas (ICARDA), Aleppo, Syria, 123pp.

Tavakoli A.R. 2004a. Optimal Supplemental Irrigation Management and Optimization of Nitrogen for Rained
Wheat Variety. J. Pajouhesh va Sazandegi in Agronomy and Horticulture, Agricultural Research, Education and
Extension Organization, 62: 35-42. (in Persian with English abstract).

Tavakoli A.R. 2004b. An economic evaluation of supplemental irrigation at optimum rate of nitrogen on wheat in
rainfed condition. Journal of Agricultural Engineering Research, Agricultural Engineering Research Institute
(AERI), 5(20): 86-97. (in Persian with English abstract).

Tavakoli A.R. 2006. Agronomic and Economic Evaluation of Single Irrigation Management on Rainfed Wheat
under Drought Conditions. The Scientific J. of Agriculture, Shahid Chamran University, 29(1): 17-30. (in Persian
with English abstract).

Viets F.G.J. 1962. Fertilizers and the efficient use of water. Advances in Agronomy. 14: 223-264.



Journal of Water and Soil (5591 goluo g pole) S 9 O & pis
Vol. 29, No. 2, May.-Jun. 2015, p. 284-204 7 YAF-YAF .0 AFRF i — ols,5 oY o5las YA ul

Economical Evaluation of Single Irrigation Efficient of Rainfed Barley under
Different Agronimic Managements at On-farm Areas

A. Tavakoli'*- H. Asadi’
Received: 26-09-2013
Accepted: 10-11-2014

Introduction: Two of the main challenges in developing countries are food production and trying to get a
high income for good nutrition and reduction of poverty. Cereals and legumes are the most important crops in
the rainfed areas of the country occupying the majority of dry land areas. Irrigated production systems had a
main role in food production in the past years; but unfortunately, in recent years, with high population and
competition of industry and environment with agricultural sectors, getting adequate irrigation water is difficult.
The main purpose of this study is to determine the best option of crop agronomic management. Rainfed
agriculture is important in the world; because this production system establishes %80 of the agriculture area and
prepares %70 of the food in the world. In the Lorestan province, production area for rainfed barley is 120,000 ha
and the amount produced is 120000 ton (approximately 1009 kg per ha). The purposes of this study were to
evaluate cost, benefit and profit of rainfed barley production, economical and non-economical substitution of
treatments in different agronomic management, study of sale return, cost ratio, determining break-even of price
and comparing it with the guaranteed price of barley and estimating the value of water irrigation.

Materials and Methods: This research was carried out by sample farmers (12 farmers) on rainfed barley at
the Honam selected site in the Lorestan province during 2005-07. At on-farm areas of the upper Karkheh River
Basin (KRB) three irrigation levels were analyzed (rainfed, single irrigation at planting time and single
irrigation at spring time) under two agronomic managements (advanced management (AM) and traditional
management (TM). Data was analyzed by Partial Budgeting (PB) technique, Marginal Benefit-Cost Ratio
(MBCR), and economical and non-economical test. For estimation of net benefit the following formula was used:

N.B = B(w)—c(w) =(Yg xP; +Y xP)—(C1+ P, xw) 0)

Where:

N.B: Net income (Rials/ ha) , B(w) : Gross income, C (w) : Cost of production,

Yg: Crop yield (kg/ ha), Pg : Price of crop(Rials/kg), Ys: straw yield (kg/ ha Ps : Price of straw (Rials/k%),
Cl: Total fixed cost without cost of water and irrigation (Rials/ ha), Py,. Price of water and irrigation (Rials/ m”)
and W: Amount of water and irrigation (m’/ ha).

Changes of incomes and changes of costs for every treatment in different crop managements were used as
follows:

AB=B(W),., ~BW)] .

T C (W) J ()

Where j and j+1 show existence and substitution crop managements.

In order to determine the price of irrigation water, total cost including pump and electromotor, semi deep
well, power instrument, maps, pipe transport and implementation network, other primary cost and operation cost
were used. The analysis period for the instruments (pump and electromotor, maps, implementation network) was
20 years and for the semi deep well was 30 years. In this study, total cost was referred to the present value with
%15 discount rate by uniform series formulas. Then, the water was used in the farm. The price of water was
determined. Capital recovery formula is as follows:

A=Pli+D)" [(1+D)")—1]=P(A/P,i,n)
Where:

AC =C(w)
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A: Annual value of primary investment costs, P: Primary investment costs for irrigation system, i: Discount
rate and n: analysis period.

Results and Discussion: According to the results, the price of water and irrigation at the research region
based on its components and under 15% and 25% interest rates were obtained to be 213 and 338.1 Rials per
cubic meters, respectively. The barley grain yield and its net benefit under advanced management were more
than that obtained under traditional management.

In traditional management, the mean barley grain yield for treatments including rainfed, Single irrigation (SI)
- planting and SI spring were estimated to be 1572, 2487 and 2670 kgha™, respectively. The mean profit for
rainfed barley production for treatments including rainfed, SI-planting and SI spring were estimated to be
1270.2, 2314.2 and 2607 (Thousand Rial.ha™), respectively. In advanced management, the mean barley grain
yield for treatments including rainfed, Single irrigation (SI) -planting and SI spring were estimated to be 2270,
3444 and 2853 kgha, respectively. The mean profit for rainfed barley production for treatments including
rainfed, SI-planting and SI spring were estimated to be 1987, 3465.4 and 2519.8 (Thousand Rial.ha™),
respectively. In the research site, the mean net benefit of rainfed barley under sowing and spring single irrigation
and AM, increased by about 173% and 98.4%, respectively.

Conclusion: The results showed that the substitution of AM-SI planting treatment instead of other treatments
was non-economical. On the other hand, in this substitution, decreasing of profit is more than decreasing of cost.
Finally, at Honam site, recommended management include: AM + planting SI, AM + spring SI, and rainfed AM,
respectively.
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