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added value. Production cost As a result of drought and decline in water resources, water input has become the most

Agricultural and horticultural important input of agricultural product composition and area cultivated in Razavi Kho-

rasan. Finding effective solutions to solve this crisis before it turns into a national dis-

products aster is not only a priority, but a national necessity. So all sectors, especially the agri-
cultural sector, should play an effective role in solving the water crisis problem. The
agricultural sector is the largest water consumer, and as a result, it is most affected by
its challenges. Therefore, checking water efficiency in this sector is a prerequisite for
reforming water exploitation management. In this study, the economic productivity and
Received: the economic value of water consumed by crops were compared in one year and over
15 Mar 2023 the years. This provided a clear picture of management solutions for policy-making and
choosing the right option.
Materials and Methods
ReVils:(Il\any 2023 To calculate physical water productivity, the statistical yearbook of the Agriculture Or-
ganization of Khorasan Razavi province was Investigated during 2013-2016. In order
to estimate the Physical Water Productivity in agricultural and horticultural crops of the
Accepted: province in the current situation, the average yield of crops and water consumption of
20 Jun 2023 each product per hectare were estimated by calculating the net irrigation requirement

of plants in the province’s cultivation pattern that gets from the national water docu-
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ment, and considering irrigation efficiency (54% on average in the province) and deficit irrigation
(15-30%). Furthermore, the estimated physical water productivity was compared with the existing
research results and confirmed to be accurate. In relation to the sale price and production costs of
agricultural products, the official statistics provided in the statistical yearbook of the Ministry of
Agriculture Jihad and the Iranian statistics center were analyzed. The economic water productivity
used in agronomical and horticultural crops was calculated by the Irrigation Economic Water Use
Index (IEWI). In order to estimate the economic value of water in crop production, the Basic Resid-
ual Method was used. The required information was also used from last 15 years of the agricultural
production cost system (2006 to 2020) from the Agriculture Organization.

Results and Discussion

Comparing the changes in the economic value of water over time with the economic water produc-
tivity showed that for most crops, the economic value of water fluctuates but has a positive trend,
and the economic productivity of each crop has fluctuations over many years that are influenced
by effective factors on economic productivity. According to some crops have been introduced as
low-consumption and some as high-consumption of water, a comparison of the economic productiv-
ity ranking of crops between 2015 and 2019 showed that products such as rice, potatoes and onions
are in the top ranks and strategic crops such as wheat and barley are in the middle ranks of the table.
Meanwhile, these two crops obtain part of their water requirement from rain. The average rating of

economic productivity of crops during the considered years is presented in table 1.

Table 1. The average economic productivity rating of the studied crops during the years 2006 to 2020

Product Average productivity Rank Product Average productivity Rank
Paddy rice 16.6 1 Sugar beet 3.93 10
potatoes 11.6 2 Alfalfa 3.88 11
onion 11.09 3 Wheat 3.76 12
tomato 6.89 4 Sunflower 3.62 13
cucumbers 5.33 5 Cotton 3.62 14
watermelon 5.22 6 Rapeseed 3.28 15
silage corn 5.06 7 Barley 3.13 16
seed corn 4.56 8 Red bean 3.02 17
pea 43 9 Lentil 2.42 18

Rice, potatoes and onions are in the first to third ranks, and barley, beans and lentils are in the last
three ranks. The average economic productivity of water (gross income per cubic meter of water
consumed) in the main agronomical crops of the province is currently 8840 rials per cubic meter.
The economic efficiency of water in the main horticultural crops of the province in the current
situation is estimated at 32500 rials per cubic meter. The reason for the higher economic water pro-
ductivity in the province’s horticultural crops is that nearly 60% of the province’s horticultural lands
are made up of saffron and pistachio. This means that the economic productivity of water in them is

much higher than other crops in the province’s cultivation pattern.
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Conclusion

The results of the study showed that the product price, as a variable outside the control of farmers,
plays an important role in changing the economic productivity index, and establishing stability in
the relative price of agricultural products depends on the formation of value chains in parallel with
the implementation and modification of the crop pattern that has been notified by the Agriculture

Organization.
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Fig 1. Economic value and economic productivity of water used in cotton cultivation during 2006 to 2020

melBlyss 5 JSis slo jiaghy alors

VO-YF P AR ).:ab & L;\L..» ‘P o o)Lg..‘f; ‘J5| 0,99



L..._m.» ul_wy Lg‘)Lb g.:] ‘_gbl_.zﬁ_ﬂ 590 42 (Y \59_.‘."5@ )l_..s RIENAY 5O |) (Y ua.‘>l_w U_" Crog 49 JS_M:
Ol = S 56 Jslge 56 coss S el g0l Jlw L5 (bpae ol (goladl o3, o ao o oyl

Syls )8 oo ol 5l o g o0y oS lowg sl VYAF

25/00 - - 1200/00_
o} 2
4(—6 .'.% g
z L 1000/0GF S
%5 20/00 - a
a A g
A J o
35 - 800/005, § =
7 8 15/00 o<
18 g2
3 B o - 600/00-y 2 T
> v c
% = 0o A= g
S ©10/00 A R 8 =
o2 =
78 L 200/009 S S
2 8 pagsgcl
J S 5/00 - 9 2
~ o - 200/00 3 £
J € ‘%\ <
2 29
USJ 0/00 : . . . . : . . . . . . o/00 2
1385 1386 1387 1388 1389 1390 1392 1393 1394 1395 1396 1397 1399  J..
Year

e Economic productivity of each unit of water cost < 438 sl a0 GalaBl 5 )50 62
=== Economic value of water consumption(1Million rials/ha) (O Osshe <SK2) JSA )3 (8 pan Gl gabaidl ()
AR G ITAD (sl b (o 5oy S 55 oids b puan ool (gobuasdl (5590 p4e 5 gobasdl gl ¥ S

Fig 2. Economic value and economic productivity of water used in onion cultivation during 2006 to 2020
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Fig 3. Economic value and economic productivity of water used in sugar beet cultivation during 2006 to 2020
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Fig 6. Economic value and economic productivity of water used in canola cultivation during 2006 to 2020
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Fig 7. Economic value and economic productivity of water used in wheat cultivation during 2006 to 2020
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Fig 8. Economic value and economic productivity of water used in tomato cultivation during 2006 to 2020
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Fig 9. Economic value and economic productivity of water used in watermelon cultivation during 2006 to 2020
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Table 1. The average economic productivity rating of the studied products during 2006 to 2020
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