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Table 1- The names of durum wheat cultivars and genotypes studied in this investigation
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Variety Wheat type Description
1 DiyarBakir-81 Durum Turkish variety
2 Gediz-75 (CIM. SBP-ICWIP) Durum Turkish variety
3 Svevo Durum Turkish variety
4 Zenit Durum Turkish variety
5 Amonos-97 Durum Turkish variety
6 Fuatbey-2000 Durum Turkish variety
7 Balcali-2000 Durum Turkish variety
8 Ceylan-95 Durum Turkish variety
9 Firat-93 Durum Turkish variety
10 Aydin-93 Durum Turkish variety
11 Ozbec Durum Turkish variety
12 Artuklu Durum Turkish variety
13 Akcakale-2000 Durum Turkish variety
14 Ege-88 Durum Turkish variety
15 Dena Durum Local variety for cold
16 45430 Durum Turkish variety
17 Saji Durum Iranian released variety for moderate cold condition
18 Cheheldaneh Durum Local variety for cold
19 Kunduru Durum Turkish variety
20 PGS Durum ICARAD material
21 Kumbet-2000 Durum Turkish variety
22 Selcuklu-97 Durum Turkish variety
23 Altintoprak-98 Durum Turkish variety
24 Mirzabey-2000 Durum Turkish variety
25 Cakmak-79 Durum Turkish variety
26 Imren Durum Turkish variety
27 Aminbey Durum Turkish variety
28 Durbel Durum Turkish variety
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Table 2- Some physical and chemical properties of calcareous soil provided from the depth of 0

to 30 centimeters
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Table 3- Variance analysis of effect of zinc sulphate application and durum wheat genotypes
and their interactions on studied parameters
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Figure 1- The interaction of zinc sulphate and genotype on shoot dry weight and zinc
efficiency of durum wheat cultivars
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Figure 2- The relationship between wheat shoot dry weight in zinc deficiency and
sufficiency in durum wheat genotypes and cultivars
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Table 4- Effect of zinc sulphate application and genotype on zinc concentration and content
and zinc use efficiency in wheat shoot cultivars and genotypes

slo plail gsy cdilé o ol (g5 oo 9y Spae ST
Shoot zinc concentration Shoot zinc content Zinc use efficiency
(mg.kg™) (ug.plant™) )
et 3]
Zn- Zn+ Mean Zn- Zn+ Mean Zn- Zn+ Mean
Genotype
Diarbakir  5.61(0.1)  43.13(2.8) 24.36bc _ 0.004 0028  0.0116d-f 27 2431 25659
Gediz-15  55(0.14) 2663 (11) 1606fh 0003 0018  00lg 59 46 525 e-f
Sevevo 5.96 (0) 32.61 (0) 19.28 ef 0.003 0.019 0.025¢ 59.15 45,55 52.35 e-f
Zenit 6.05 (0) (210 '3095) 1577gh 0004 0013  0.008 c-f 256 202 2335a
Amonos 6.5 (0) 17(294) 11751k 0003 001  0006i 6368 5546  50.57ef
Fuatbey — 4.63(0.26)  2161(2)  13.12hi 0003 0011  0.007 g-i 219 151 185 ab
Balcali  7.1(0.54) ?1153831) 2445cd 00058 0031  0018d 2440 3874  39.35ef
Ceylan 5.84 (0.1) (305 '5131) 2047de 0005 0027 0016df  87.85 8613  87.24e
Firat 6.55 (0) ?10 6979) 2377c¢d 00045 0025 0014fg  49.98 4817 49.07 e-f
Aydin 4.5 (0.33) ?;2822; 24.19 a-c 0.003 0.026 0.014 fg 146.3 128 137.15d
Ozbec 12.4(112)  4277(2)  2758bc  0.0079 003  0.019d 39.83 2983  34.83f
Artuklu 4.5 (0.33) ?;21;) 24.32 a-c 0.003 0.025 0.014 fg 252.2 101.55 202 a
Ackala 566(0.1)  21.66(2)  13.66hi 0003 0013 0008gi  30.68 30 30.18 g
Ege-88 5.94 (0) ?1153954) 2394cd 0004 0022 0013fg 2012 140 1705b
Dena 769(09) 365(0.8) 221ce 0006 0027 0016d-f  27.66 2522 26.44a-d
45430 374(047)  15(33)  9.37i-n 0002 0092  0047a 17854 15411 170.82b
Saji 567(0.1) 1205(39) 886kr 0003 0057  0.03b 24.65 2011 22.38¢
Cheheldane  5.32 (0.54) (215 '2838) 156ah 0005 0024 00l4fg 15665 1221  139.32d
Kunduru  8.31(04) 26.05(L2) 17.18fh 0006 0015  00lg 28.85 1847 2366
PGS 6.92(0.44)  43.11(2) 25 be 0004 0017  00lg 140.64 202 170 b
Kumbet 561 (0.1)  27.05(1) 6131fh 0003 0015  00lg 30.99 29.1 30fg
Celcuklu 6.11(0) 4127 (L7) 237cd 0003 0017  00lg 128.1 1032 115.6b-d
Altintoprak ~ 7.58 (0.83)  49.73(3.3) 28.65ab 0005 0029 0017cf 2888 244 26649
Mirzabey 8.69 (0.47) 50.88 (3.5) 29.78 a 0.007 0.037 0.022 cd 238.6 225.1 230 a
Cakmak  6.87 (0.14) (20791851 17 -h 0004 001  0007gi 2347 342 4071lef
Imran 464(03) 3277(01) 187ef 0003 0016  0.009g 216 168.1 219a
Aminbey  5.46 (0.14) (209Z85) 176e-g 0003 0012 0007gi  80.83 59.64  70.23ef
Durbel 49(024)  87(45) 6.81-r 0003 001 0.006 i 233 15712 175.11ab
Mean 6.22b 33la 0004b 0.024a 110a  89.35D
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The dash (-) sign between letters indicates the presence of other letters between them and is according to Latin
alphabets. The means with the same letters in each column don’t have significant difference according to

Duncan's multiple range test in probability of 5 percent



YV VEOY Sl dBVY oyl amoin alo «ol,; LS (s5slss sudsST sole 4,83 I

PSII PSI

H,0 1/20,

o ol i e B o YY) slael jiingid 6,98 sla STy 5l ol (59,000 Jonilly Srae o peae =Y S
(Esfandiari et al., 2018) sl o Jloo § Judgiil3S cnly Kl 5u5lglS o op S sloas >
Figure 3- Hydrogen potential consumption pathways resulting from photosynthetic light

reactions. The numbers 1, 2, 3 and 4 represent the calvin, glutathione-ascorbate, xanthophylls
and Mahler cycles, respectively (Esfandiari et al., 2018).
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Figure 4- Changing in ranking of zinc deficiency symptoms in wheat genotypes in response
to zinc deficiency
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Abstract

Zinc deficiency is a common problem in the agricultural lands of Iran, which is
present in a significant part of them with different degrees. Among different wheat
cultivars, durum is more sensitive to zinc deficiency than others. Considering the
importance of Genetic diversity in breeding programs, the present study was carried out
using 28 genotypes of durum wheat with the aim of identifying their behavioral
response to zinc deficiency in calcareous soil, as a factorial experiment based on
randomized complete block design with three replications. Results showed that zinc
content and concentration in the shoots of tolerant cultivars like Dena and Cheheldaneh
is not necessarily higher than susceptible cultivars such as Ozbec, Amonos and Aydin in
both zinc deficiency and sufficiency conditions, and in resistant cultivars the
concentration and content of zinc in the shoots may be less than the sensitive cultivars.
In zinc deficiency condition, the lowest and highest dry weight of shoots were obtained
in PGS and Cheheldaneh genotypes, respectively, and when sufficient it was obtained in
Celcuklu and Cheheldaneh genotypes. The lowest zinc concentration in zinc deficiency
belonged to genotype 45430 and the highest value belonged to Ozbec genotype. Also
the lowest and highest zinc concentrations in zinc sufficiency were measured in
genotypes Durbel and Mirzabey respectively. Genotype 45430 had the lowest and
Ozbec had the highest zinc content in zinc deficiency condition. On the other hand in
terms of zinc sufficiency, Amonos and Durbel genotypes commonly had the least zinc
content and 45430 genotype its highest content. The most symptoms of zinc deficiency
appeared in Durbel and the least symptoms were recorded in Dena genotype. In terms of
zinc deficiency Zenit and Cakmak genotypes and by zinc application Mirzabey and
Kunduru genotypes indicated the highest and lowest zinc consumption efficiencies,
respectively.
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