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ABSTRACT

Durum wheat is the second most important crop of wheat and the tenth most important crop in the world, which includes about 6% of the area
under wheat cultivation and its annual production is between 37-40 million tons. Countries with Mediterranean climates are the largest producers
of durum wheat and the largest consumers of durum wheat products. Historically, durum wheat is well adapted to a dry area with variable
precipitation rates and terminal heat stress, such as the Mediterranean basin. In fact, the countries of the Mediterranean basin (Algeria, Turkey,
Italy, Morocco, Syria, Tunisia, France, Spain, and Greece) account for almost 50% of the world's cultivated area and production of durum wheat.
Outside this basin, Canada, Mexico, the United States, Russia, Kazakhstan, Azerbaijan, and India are the largest producers of durum wheat,
respectively. Durum wheat is genetically, morphologically, and physiologically different from bread wheat, and in terms of chemical compounds,
its amount of protein, minerals, vitamins, and carotenoid pigments is higher than bread wheat. Durum wheat with hard vitreous and yellow grains,
in addition to providing an important source of energy, possessing a wide range of minerals and vitamins, protein and gluten, beta-carotene
pigment (antioxidants and anti-cancer compounds) as well as simple carbohydrates, minerals, and other nutrients compounds that are essential in
the human diet. Durum wheat is one of the most important foods with a high percentage of protein (12-14% and sometimes up to 22%) compared
to rice (7%) and bread wheat (10 to 12%). In durum wheat, the amount of calcium, iron, magnesium, phosphorus, potassium, zinc, and copper is
much higher than the amount of these elements in bread wheat and brown and white rice. The high content of these elements in durum wheat
grain indicates the importance of the nutritional value of this product compared to the mentioned products that provide a major part of the
consumer's food basket. In addition to semolina, which is used in the preparation of paste products such as macaroni and spaghetti, lasagna,
noodle, etc., durum wheat is used in the making of other products such as bulgur, couscous, freekeh, durum wheat bread, etc. In this review
article, the aim is to study the geographical distribution and production of durum wheat in different regions of the world, to introduce the
nutritional value of the products and their products and their preparation, as well as to study the economic value of this valuable product.
Moreover, new-released durum wheat cultivars with appropriate agronomic characteristics will be introduced.
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Figure 1. The main regions of global durum wheat production in the world. The amount of durum
wheat production was 33, 39 and 40 million tons in 2014-15, 2015-16 and 2016-17 cropping seasons,

respectively.
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1800 8.41 51.5 16.3
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1900 14.89 110.0 13.5
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2005 15.88 221.7 7.2
2010 13.69 215.6 6.3
2015 14.29 223.4 6.4
2020 13.52 219.0 6.2
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Figure 2. The ratio of the cultivated area of durum wheat compared to bread wheat in some
countries of the world.

Durum Wheat: Progress in Yield Potential
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Figure 3. Comparison of the superior production potential of durum wheat per hectare (yellow
columns) compared to bread wheat (green columns) in Mexico during the years 2003 to 2013.
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Figure 4. Production of pasta from semolina flour in different forms.
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Table 2. Production and consumption of pasta (macaroni) in the countries of the world.
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Per capita consumption per year = () %,Jy e S
(kg) Countrey Production (tons) Countrey
26.0 Italy L) 3316728 Italy LJL,|
12.3 Venezeoula 3555 2000000 USA IS, ]
11.9 Tunesia .5 1300000 Brazil J.;»
105 Greece (,Lgs 1083000 Russia 4w,
9.3 Switzerland .55 851830 Turkey 4.5 5
9.0 Sweden g 560000 Iran .l
8.8 USA (S, ] 400000 Egypt as
85 Iran .l 341554 Venezeoula Y 33
8.4 Chile L. 334179 Germany ;,LoJ1
8.2 Peru s 325000 Mexico s, ;S
8.1 France a..il,3 279162 Argentina :,.sl5 1
8.1 Germany ,LJ1 252208 Spain Lsll
7.9 Argentina ,.sl5 1 241933 France 4.l 3
7.8 Russia a.wg, 183000 Tunesia _yig
75 Hungary ,liw ,lxe 170000 Canada lsblS
75 Uruguay 4555 | 160000 Poland ,l.g)
7.0 Ustralia LJI ;! 145000 Greece (,Lgs
6.7 Slovenia _sggll 144500 Japan ;3
6.6 Portugal JLs 5 131270 Colombia Luwls
6.5 Canada labls 126080 Chile L.
6.2 Brazil J; 100000 India w.»
6.1 Turkey .5 3 76000 Portugal Jis
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Figure 5. Distribution of pasta production percentage in different regions of the world (Source:

Survey co-ordinate by 1.P.O. 2015).
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Figure 6. Bread made from semolina (a) and bread made from 50% semolina (durum wheat flour)

and 50% bread wheat flour (b).
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Figure 7. How to prepare frikeh in the traditional way () by roasting durum wheat spikes by fire
and (b) producing the frikeh product from it and (c) the form of frikeh packaging for supply in the

market.
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Figure 8. The steps of preparing frikeh (**Ziverdeh™ in Kurdish language) which is done by Mr.
Nasser Partoui, one of the leading farmers in Ravansar city in Kermanshah province.
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Table 3. Approximate amount of important nutritional elements in “Frikeh”, brown and white rice
and pasta per 100 g.

(https://fdc.nal.usda.gov/fdc-app.html#/ : x)

sl oged g 2 .
G (s e ) e (°°’;’"."’ d i LS
Maccaroni  grown rice (grainy ~ White_rice (Zi\ilel;gr;h) Food ingredients
rice)
11.2 7.7 6.6 12.6 Protein (%) gy oy
70.3 77 79.1 72 Carbohidrate (%) <024 ,5 oo,
5 3.9 2.3 16.5 Fiber (%) s 9w o
0.07 0.35 0.08 0.35 Vitamin B1 (mlg) (p,5 o) Vo ool
0.06 0.05 0.02 0.22 Vitamin B2 (mlg) (s, o) Yo ool
0 0 0 5 Vitamin A (mlg) ( p,5 L) T cpoling
0 0 0 0.43 Vitamin E (mlg) (s,5 o) sl crolis
18 11 7 53 Calsium (mlg) (p,5 cheo) pudS
0 0 0 0.34 Copper (mlg) (p,5 shee) o
1 1.2 0.7 45 Iron (Mlg) (p,5 o) (yal
142 165 49 440 Potassium (Mlg) (p,5 de) ol
30 120 34 110 Magnesium (mlg)  (p,5 o) oo juie
0.6 21 11 1.7 Zinc (mlg) (p,5 ko) 59,
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Table 4. Comparison of essential and non-essential amino acids in durum wheat and other food
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products per 100 g.
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Amino acids (mlg/100 g) White rice Brown rice Durum wheat Bread wheat
Tryptophan sz, 5 0.07 0.092 0.176 0.139
Threonine (st 5 0.21 0.265 0.366 0.32
9 Isoleucine yewsls ;! 0.24 0.306 0.533 0.444
0 Leucine :yews) 0.49 0.598 0.934 0.828
'g Lysine :pewoY 0.21 0.276 0.303 0.231
)
UWJ’ Methionine -, 0.14 0.163 0.221 0.21
Valine ,.Jl; 0.35 0.424 0.594 0.502
Phenylalanine YT L 0.32 0.373 0.681 0.591
TYrosine 55,5 0.31 0.271 0.357 0.328
Cysteine st 0.11 0.088 0.286 0.269
9 Arginine ,.35,1 0.52 0.548 0.483 0.416
4 Histidine :poxtos 0.15 0.184 0.322 0.254
N
;0 Alanine :,.5Y1 0.33 0.422 0.427 0.366
=
2 | Aspartic acid sl Lol 0.55 0.677 0.617 0.484
§ Glutamic acid ool SwliglS 1.10 1.473 4.743 4.198
2 Glycine ppends 0.27 0.356 0.495 0.41
Proline s, 0.28 0.339 1.459 1.409
0.31 0.374 0.667 0.58
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Table 5. Comparison of the amount of mineral elements (mlg/100 g) found in whole bread wheat
and durum and rice (flour of brown and white rice).
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Mineral elements Amount of mineral elements (mlg/100 g)
b @y sladain oyt paS o puss
White rice Brown rice Durum wheat Bread wheat
Calcium gls 10 11 34 15
Iron L}QT 0.35 2 35 0.9
Magnesium sg, .o 35 112 144 25
Phosphorus ,a..8 98 337 508 97
Potassium .l 76 289 431 100
Sodium 30 0 8 2 2
Zink (s, 0.8 25 4.2 0.9
Copper oS 0.13 0.2 0.6 0.2
Manganese X 1.2 4 3 0.8
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Figure 9. Couscous made from semolina flour.
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Figure 10. The field breeder seed Il of Saimareh durum wheat cultivar.
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Figure 11. The field of breeder seed Il of Dehdasht durum wheat cultivar- Gachsaran dryland

research station.
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Figure 12. Comparison of durum wheat of Saji (left side) with bread wheat of Sardari (right side)
against yellow rust disease and lodgging - Farmer's fields in Cheshme Sefid village, Harsin,
Kermanshah- 2010.
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Figure 13. The field of breeder seed Il of Saji durum wheat cultivar in the grain filling stage -
Sararood dryland research station, June 2020.
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Figure 14. The field of breeder seed Il of Zahab durum wheat cultivar in the grain filling stage -
Sararood dryland research station, June 2020.
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Figure 15. The field of breeder seed Il of Saverz durum wheat cultivar- Gachsaran dryland
research station.
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Figure 16. The field of breeder seed 11 of Sepand durum wheat cultivar- Sararood dryland research
station, June 2022.
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Figure 17. The field of breeder seed Il of Aban durum wheat cultivar- Gachsaran dryland research
station.
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Figure 18. The field of breeder seed Il of Tabesh durum wheat cultivar- Sararood dryland research
station, May 2022.
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