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1 - Short distance translocation
2 - long distance translocation
3- Zn- efficient

4-Triticum aestivum
5-Triticum durum
6-Thriticosecal e witmack
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Table 1- Some physical and chemical properties of the experimental soil (0-30 cm)

EC pH O.C TNV Cu Mn Fe zZn K P Clay St Sand Skocdl
dsm Soil

% mg/kg % Texture

14 81 048 187 0.7 3.4 24 052 180 7.2 20 274 506 oo o

Silt Loam
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Table 2- Effect of zinc use on grain yield of wheat genotype

Cwigd eSileo &y 5 Slos yiul38l o 4>
Genotype -Zn +Zn Mean Grain yield increase
per centage

Durum— g5 5689.1%" 7027.3% 6352.2° 235
Thriticosecale — 4S5 7833.3% 8166.0°7 7999.2° 4.25
Alwand — ) 6134.0" 7125.6% 6629.8" 16.1
Falat — c.) 6592.0% 7363.0% 6977.5° 11.7
C75-5 5409.1" 6426.3% 5917.7¢ 18.8
TO0S— g 6623.6 6709.6" 6666.6" 13
Mean 6380.2 7136.3" 12.61
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- Meansfollowed by similar lettersin a column are not significantly different from each other at a=0.05

*and ** significant at 0=0.05 and 0.01 respectively
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Table 3- Zinc concentration in shoot of wheat genotypes at stem elongation stage
(Duncan’s multiple range test)

9y ke
(mg/kg) lm plail 3 gy ke (il as )
Zn concentration increase
Fa3 -Zn i
RN +7n M ean per centage in shoot
Genotype
DUrum-— pg,53 23.3° 36.1™ 29.7° 54.9
Thriticosecale - Jl 5 31.0% 33.3® 321" 7.4
Alwand - ) 33.0% 47.0% 40.0° 424
Falat - <M 34.3% 40.5% 37.4% 18
C75-5 37.3™ 50.5° 43/9? 35.3
TOO0S - s 28.1% 485° 38.3% 72.6
Mean 31.2 426" 36.5
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- Meansfollowed by similar |etters in a column are not significantly different from each other at a=0.05

* and ** significant at 0=0.05 and 0.01 respectively
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Table 4- Effect of zinc use on zinc concentration and uptakein grain of wheat genotypes

Lo s
Uptake(g/ha) Concentration(mg/kg)
o8l ae yd
ol o yd 2 Sy il
s Ald yd (59, i il
TP -Zn +Zn Mean Increase -Zn +Zn Mean Increase
Genotype per centage of per centage of
Zn uptakein Zn
grain concentration
ingrain
DUruM— )93 152.4° 2143 1833° 406 26.8°  305° 28.6% 138
Thriticosecale — 4l 189.5% 207.4%  1984° 9.4 242 25.4% 24.8 49
Alwand — ) 171.7% 217.3%  1945° 26.6 28.0% 30.5° 29.2% 8.9
Falat - =M 176.6™ 217.22  196.9° 23.0 26.8% 29.5% 28.1% 101
C75-5 154.7¢ 1831  168.9° 18.3 28.5° 28.6% 28.5% 0.3
TOOS - usb 170.8% 1945 1826 139 25.8% 29.0° 27.4% 124
Mean 169.2 2056 215 26.7 29
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- Meansfollowed by similar |etters in a column are not significantly different from each other at a=0.05

* and ** significant at =0.05 and 0.01 respectively
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Table 5- Zinc use efficiency, agronomic efficiency and appar ent recovery efficiency wheat genotypes

G:::)ts;/)pe .‘59) Sres f’af')ls (i 355.)"&‘).} .‘f"bts Ap;aj:;:e I;Zlﬁ\s/ery
Zinc Use Efficiency Agronomic Efficiency Efficiency

() (kglkg) )
Durum=— p4,93 80.9 92.93 0.43
Thriticosecale — JlS 5 95.9 231 0.12
Alwand - x4l 86.0 68.86 0.32
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Introduction: World cereal demand is growing at the present in accordance with the global expansion of
human populations.Bread wheat is the most widely grown cerea grain with 65% (6.5 million hectares) of the
total crop cultivated area in Iran. Deficiency of micronutrients in cereal cropping is one of the major worldwide
problems. Zinc (Zn) is an essential micronutrient for plants. It plays a key role as a structural constituent or
regulatory co-factor of a wide range of different enzymes and proteins in many important biochemical pathways.
Nearly half of the world’s cereal-growing areas are affected by soil zinc deficiency, particularly in calcareous
soils of arid and semiarid regions. High pH levels and bicarbonate anion concentration in these soils are the
major factors resulting in low availability of Zn. About 40% of the soils, used for wheat production in Iran are
Zn-deficient, which results in a decrease in growth and wheat grain yield under field conditions. Although
application of zinc fertilizers is a common practice to correct Zn deficiency, growing varieties with high Zn
efficiency has been reported to be a more sustainable approach. There is significant genetic variation both within
and between plant species in their ability to maintain significant growth and yield under Zn deficiency
conditions. Plant response to Zn deficiency and Zn fertilization are two distinct concepts. Knowing about these
variations, can be very essential and useful for making correct fertilizer recommendation.

Materials and Methods: In order to investigate Zn efficiency in various wheat genotypes, afactorial experiment
as a randomized complete block design was carried out with three replications in agricultural research center of
Khorasan razavi (Torough Station), during 2009-2011. Treatments consisted of two levels of Zn fertilizer (0 and 40
kg/h as ZnSO4) and six genotyps of wheat including: three cultivars and one line of bread wheat (Alvand, Falat,
Toos, and C75-5 respectively), two species of wheat known as Thriticosecale and Durum. The plot size was 9*3.6
(32.4 m?). Sail fertility status showed 0.05% nitrogen, 7.2 mgkg™ phosphorus, 180 mgkg™ potassium and 0.52
mgkg™® DTPA extractable zinc. At defined phonological stage (SG6 based on Fix’s Index) Zn concentration in
shrub was measured. Also grain yield and Zn uptake by grain were determined at the end of ripening stage. Zinc
use efficiency, agronomic efficiency and apparent recovery efficiency were calculated according to “Graham, et
al.”, “Craswell and Godwin” and “Raun and Johnson” respectively. Zinc use efficiency can be defined as the ratio
of grain yield or shoot dry matter yield produced under Zn deficiency to that produced under Zn fertilization.

Results and Discussion: Grain yield is the most integrative trait of a particular genotype. The results showed
that Zn application increased significantly grain yield by 12.61% in comparison with control. This result is
supported by Ziayeian and Malakouti (1999). Who reported that Zn application significantly increased the wheat
yield (17%). In our research the highest grain yield increase due to Zn application was found in durum wheat
(23.5%), and the lowest grain yield increase, were found in Toos cultivar (1.3% yield increase). Cakmak and et al
(1997) also obtained more yield with the application of zinc in durum wheat. Application of Zn increased Zn
concentration and uptake in grain, 8.6% and 21.5% respectively. Also, application of Zn significantly increased Zn
concentration in shoot (36.5%) over the control. Similarly, Moshiri et al (2010) reported increase of Zn
concentration in shoot with application of Zn fertilizer. Zn use efficiency in bread wheat genotype, Durum and
Thriticosecale wheat was ranked as. Durum < C75-5 < Alvand < Falat < Triticale ~ Toos. The findings of
Khoshgoftarmanesh et a (2004) showed that, Durum wheat is Zn inefficient genotype. According to our research
results, Toos and Falat cultivars and Thriticosecale have higher efficiency than Alvand and C75-5 cultivars and
Durum wheat. The results also suggest that to obtain higher yield in Durum wheat, soil and foliar application of Zn
is more necessary in comparison with other genotypes especially Toos and Thriticosecale.

Conclusion: wheat genotypes were different in their response to Zn deficiency and Zn supply. Thriticosecale
and Toos were the most Zn efficient genotypes, whereas Durum and C75-5 were the most responding to Zn supply.
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So, without considering these differences, accurate fertilizer recommendation cannot be achieved. For organic
farming and low input agriculture systems in regions similar to this experiment location (Torough Station),
Thriticosecale and Toos could be suggested. However, for improvement of wheat grain yield and achieve desired
quality in calcareous soil, most of the time, it is necessary to use the Zinc fertilizers.
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