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1- CROPWAT
3- Virtual water content of animal a in exporting country e
5- Virtual water contents from drinking

7- 'The volume of water required for mixing the feed of animal

a in exporting country e

9- The average live weight of animal a in exporting country e

11- The crop water requirement of crop c in country e

1.4

2- Specific water demand

4- Virtual water contents from feeding

6- Virtual water contents from servicing

8- The quantity of feed crop ¢ consumed by animal a in
exporting country e

10- The specific water demand of crop c in exporting
country e
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1- The crop yield
3- The daily service water requirement

5- The volume of processing water in m3 per live animal a in
exporting country e

7- The market value of product p

9- The weight of primary product p obtained from

one live animal a in exporting country e

e

2- The daily drinking water requirement of animal a in exporting
country e

4- The processing water requirement per ton of live animal a for
producing primary products in exporting country e

6- The value fraction

8- The product fraction
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Table 1 Virtual water for milk and meat of pure dairy cow content in cubic meter per ton

S Javol 95 g (g5lme O
Virtual water for meat of pure dairy

S Jol 95 yod (5 3lm0 O
Virtual water for milk of pure dairy

cow cow

2017 2016 2015 2017 2016 2015

15644 17472 16989 752 701 720 Bakharz;;,>L
17613 17001 24875 846 682 1054 Bejestan  jliw
15987 18144 20125 768 728 853 S ,» Bardaskan
13113 14389 16317 630 577 692 Taybad byl
12208 14187 14025 586 569 594 0393 Firuzeh
12429 15200 13302 597 610 564 el> ¢ 5 Torbat-e Jam
14413 15008 17045 692 602 722 4 0> <o sTorbat-e Heydarieh
15875 16306 18603 763 654 789 sl Joghatai
15777 16040 15273 758 643 647 crg> Jovein
13517 12949 16299 649 519 691 o),k Chenaran
11346 17017 16848 545 683 714 LT Juls Khalilabad
18865 20879 20467 906 838 868 Jlgs Khaf
17283 22569 20183 830 905 856 olags Khushab
10346 12224 13791 497 490 585 55 ,» Dargaz
16013 18830 18648 769 755 790 ,lg%es , Roshtkhar
17217 16933 15094 827 679 640 ogl; Zaveh
18031 21121 23632 866 847 1002 s Sabzevar
15127 18809 18750 727 755 795 >y Sarakhs
15606 16770 19339 750 673 820 L =)l Saleh_abad
12013 13278 14496 577 533 614 aili-43 LTorgabeh -Shandiz
12474 13365 15025 599 536 637 ks ,3 Fariman
13534 12584 12376 650 505 525 5l=48 Quchan
16935 18679 18918 814 749 802 oils” Kashmar
12267 11966 12801 589 480 543 s Kalat
26320 21639 20865 1264 868 884 sLL3 Gonabad
11120 9232 14938 534 370 633 g Mashhad
13835 15967 15972 665 641 677 oYy 4 Mahvelat
14446 15896 22930 694 638 972 ,¢:Liws Neyshabur
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Table 2 - Virtual water for milk and meat of pure hybrid dairy cow content in cubic meter per ton

S 5390 95 oS (g3lme S 5390 95 i (5l Of
Virtual water for meat of pure Virtual water for milk of pure
hybrid dairy cow hybrid dairy cow

2017 2016 2015 2017 2016 2015
16194 17965 18334 581 536 597 Bakharz ;5L
18414 17780 26555 661 531 865 Bejestan )Lz
16328 18482 21384 586 552 697 OSws »» Bardaskan
13665 15071 18067 490 450 589 Taybadsl,i
12856 14694 15361 461 439 500 035,25 Firuzeh
13074 16146 14285 469 482 465 pl> o 5 Torbat-e Jam
14898 15629 18790 535 467 612 4,0, <o sTorbat-e Heydarieh
16096 16770 19586 578 501 638 s> Joghatai
15724 16271 16081 564 486 524 e Jovein
14400 13526 18137 517 404 591 ol k= Chenaran
10958 17415 17931 393 520 584 oLl s Khalilabad
19175 21214 21800 688 633 710 élgs Khaf
17653 22850 21574 633 682 703 olags Khushab
10974 12845 15450 394 384 503 35 ,» Dargaz
16523 19378 20209 593 579 658 Jlgs , Roshtkhar
16145 17558 16543 579 524 539 ogl; Zaveh
18323 21397 24787 657 639 808 Llg 5 Sabzevar
15599 19108 19278 560 571 628 3 e Sarakhs
16408 17317 20338 589 517 663 sbl Lo Saleh_abad
12698 13943 15627 456 416 509 paile-a8 LTorgabeh - Shandiz
12988 13921 16463 466 416 536 oles,8 Fariman
13893 13235 13815 499 395 450 4l>g8 Quchan
17551 19232 20701 630 574 674 yeisls” Kashmar
12529 12568 13945 450 375 454 oS Kalat
25460 22038 22788 914 658 742 sLL3 Gonabad
11704 10352 16627 420 309 542 et Mashhad
14288 16602 17040 513 496 555 oYq 40 Mahvelat
15011 16437 24153 539 491 787 ,32lees Neyshabur
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Table 3 - Virtual water for milk and meat of pure native dairy cow content in cubic meter per ton

G (5092 9 oS (g3loxe G 5092 9 s (g5l T
Virtual water for meat of pure Virtual water for milk of pure
native dairy cow native dairy cow
2017 2016 2015 2017 2016 2015
38661 36944 25311 1175 907 661 Bakharz; 54
43068 40424 38848 1308 993 1015 Bejestan Lowes
36672 40078 31524 1114 984 824 Sws » Bardaskan
33147 35093 24207 1007 862 632 Taybadsl,i
30389 32949 21881 923 809 572 039, Firuzeh
31222 36668 18698 949 900 489 el <o Torbat-e Jam
33555 35865 25934 1019 881 678 Torbat-e Heyd"ari"eh
Ay oy
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Table 4 - Virtual milk water content calculated by Chapagin and Hoxtra (2006) in cubic meter per ton
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Introduction:

Virtual water is water that is consumed by agricultural goods or products during the production
process to reach the stage of evolution, and the amount of virtual water is equal to the sum of the
total water consumption of the production chain from the beginning to the end of agricultural or
industrial products. Virtual water, as an indicator, estimates the environmental damage of
producing a particular product. In fact, the amount of virtual water in each product expresses the
impact of consuming this product on the environment. Virtual water calculations of livestock
products are of special importance in order to make appropriate management decisions in order
to provide food security scenarios and conserve local and regional water resources, and so far no
similar research has been conducted in Khorasan Razavi province. The purpose of this study is
to investigate and estimate the amount of virtual water in the milk of purebred, hybrid and native
cows in all cities of Khorasan Razavi province.

Methodology

In this study, the amount of virtual water of livestock products in Khorasan Razavi province was
calculated. Data related to animal feed and water requirement of purebred, native and hybrid
cows for three consecutive years 1394, 1395 and 1396 were collected from all industrial and
non-industrial livestock in 28 cities of Khorasan Razavi province. The amount of feed consumed
in each age group of the animals was prepared by the Deputy of Livestock Affairs of the Jihad
Agricultural Organization of Khorasan Razavi Province. Production rate and area under
cultivation and yield of each livestock consumption in each city, livestock feed, livestock weight
before slaughter and carcass and meat efficiency of each livestock after slaughter, livestock age
until slaughter, average annual lactation of each livestock Meat and milk prices were collected
from the yearbooks and statistics provided by the Jihad Agricultural Organization of Khorasan
Razavi Province. The water requirement of animal feed components (including: alfalfa, fodder
corn, cereal straw, barley, beet pulp, wheat bran, cotton meal, corn) was calculated using crop
watt software.

Results and Discussion

Virtual milk and meat water in three types of purebred, native and hybrid cows is completely
different due to differences in breed, livestock weight, number of years of lactation, amount of
lactation in the entire life of the animal and etc. According to the research results, the highest
amount of virtual water of pure milk and beef for 2017 in Gonabad in 1264 and 26320,

respectively, and the lowest for 2016 in Mashhad are 370 and 9232, respectively. Also, the

maximum amount of virtual water of native milk and beef in 2018 in Gonabad city was 914 and
in 2015 in Bajestan city was 26555 and the minimum amount of virtual water of milk and native
beef in 2016 in Mashhad was calculated 309 and 10352 cubic meters, respectively.

The highest amount of virtual milk and beef hybrid water in 2017 in Gonabad city in the amount
of 1590 and 53250 cubic meters per ton and the lowest amount of virtual water and hybrid beef
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milk and meat in 2015 in Quchan city in the amount of 460 and 17623 cubic meters per ton. The
results showed that the highest amount of virtual milk water of dairy cows in Khorasan Razavi is
related to dairy cows and the lowest is related to native dairy cows. The highest amount of
virtual water meat of dairy cows in Khorasan Razavi was related to dairy cows and the lowest
was related to purebred dairy cows.

Conclusions

To reduce the amount of virtual water in the production of livestock products, attention should
be paid to the amount of water consumed by products in the composition of the diet and the
amount of drinking water and water related to livestock maintenance services. The composition
of livestock feed is one of the most influential factors on the amount of virtual water in livestock
and ultimately livestock products. Therefore, according to the research findings, it is suggested
that most milk production be done industrially and concentrated in cities that have an advantage
in providing fodder.

Keywords: Virtual water, Khorasan Razavi province, Animal feed, Milk and meat, CROPWAT
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