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Effect of application of potassium fertilizers on physiological traits and cadmium
accumulation in grain of two durum wheat (Triticum turgidum ssp. Durum
(Desf.) Husn.) cultivars
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Table 1. Physical and chemical properties of the soil in experimental site
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Soil texture EC (dS m™) pH Cd (mg kg") N (%) P,0s(mgkg!)  K,0 (mgkg™) Organic carbon (%)
o 2.27 7.5 0.5 0.038 11.8 135 0.53
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Table 3. Mean comparison of physiological traits of two durum wheat cultivars in potassium fertilizer and cadmium treatments

415 5 Slas K5 e 3 Shas dbv.:a.slfd\}:au 45‘3;'—;—"‘-'-;6‘}'-’# Gl Solda JS Jes 8 o 2T (g
rxf P! Grain yield  Biological yield  Grain Cd content ~ Grain K content ~ Stomatal conductance  Total chlorophyll Jis 5 jasls Relative Water Content

Wheat cultivars (g.plant™) (g.plant™) (mgkg™") (mg.gh (mmol.m?s™") (mg.g’h Chlorophyll Index (%)
Behrang & e 0.52b 2.35 3.08b 4.08 219.5 2.37 47.89 81.49
Yavaros Y 0.55a 2.19 3.75a 4.23 207.4 2.20 46.10 77.40
Treatments b7 slales
ct 0.79 a 34a 0.32e 4.03c 277.5a 2.55a 51.1a 86.3a
Cd 0.22d 1.71d 4.20a 1.92d 121. d 1.79 ¢ 40.1d 66.5b
CdTK1 0.56 be 2.18 be 3.48d 4.61b 23550 2.41 ab 46.6 b 80.1a
CdTK2 0.51¢ 2.08¢c 3.87b 50l a 213.7 be 2.30 be 46.4b 81.8a
CdNK1 0.59b 242b 3.46d 4.50 b 236.3b 2.44 ab 46.1b 81.5a
CdNK2 0.52 ¢ 1.84 ¢ 3.74 ¢ 528 a 196.4 ¢ 2.25 be 44.1¢ 79.1 a

L5l (51 e sl Ao ys o Jla o s LSD 05037 el etz &5 22 U 51013 487 oo S0k 0 g2 2 55*
*Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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+C: Control; Cd; 20 mg Cd kg™ soil; CdTK1: 20 mg Cd kg' soil in combination with 300 mg K kg™ soil as potassium sulphate; CdTK2: 20 mg Cd kg™ soil in combination with 450 mg K kg™ soil
as potassium sulphate; CANK1: 20 mg Cd kg™ soil in combination with 30 mg K kg™ soil as nano chelate potassium 27%; CANK2:20 mg Cd kg™ soil in combination with 45 mg K kg™ soil as

nano chelate potassium 27%
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Fig. 1. Mean comparison of grain cadmium (Cd) content in Nano potash (CdNK) and potassium sulphate
(CdTK) treatments in two durum wheat cultivars

Ol g pe S S 0 SISy el 08 o ¥ ol om0 ST LS a8 8 e Yo (CATK 68l 0 ST ) asls 8 L ¥ Cd easle €
23lS 0,8 ha Vo lCANKI ¢ ol Sl g i 515U S ol 8 n $00 ol om0 ST S8 sl 0 8 ¥ (CATK2 oty
S e T ol 4 S S oaslS 0 5 e Yot CANK26 o )3 YV kg 56 ate 51 STl 0 SISy iy 08 oo ¥ ol om0 ST 0 S ST,

Loy WV by 5 e S eSTs p SALS 5 ol
C: Control; Cd; 20 mg Cd kg soil; CdTK1: 20 mg Cd kg™ soil in combination with 300 mg K kg soil as potassium
sulphate; CdTK2: 20 mg Cd kg™ soil in combination with 450 mg K kg™ soil as potassium sulphate; CANK1: 20 mg Cd kg™
soil in combination with 30 mg K kg™ soil as nano chelate potassium 27%; CANK2:20 mg Cd kg™ soil in combination with

45 mg K kg soil as nano chelate potassium 27%
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Effect of application of potassium fertilizers on physiological traits and cadmium
accumulation in grain of two durum wheat (7riticum turgidum ssp. durum
(Desf.) Husn.) cultivars

Larki, S.l, A. Rahnama® and A. Aynehband3

ABSTRACT

Larki, S., A. Rahnama and A. Aynehband. 2015. Effect of application of potassium fertilizers on physiological traits and
cadmium accumulation in grain of two durum wheat (Triticum turgidum ssp. durum (Desf.) Husn.) cultivars. Iranian Journal of

Crop Sciences. 17(3):223 -235. (In Persian).

Potassium fertilizers affect cadmium uptake and accumulation in plants under cadmium-contaminated soils.
To determine the role of potassium in alleviating the adverse effect of cadmium in two durum wheat cultivars
(Behrang and Yavaros), an experiment was carried out as factorial in randomized complete block design with
three replications in Shahid Chamran university, Ahvaz, Iran in 2012. Experimental treatments included: control,
20 mg Cd kg™ soil (CdCl,), 20 mg Cd kg™ soil + two levels of 300 and 450 mg K kg™ soil as potassium sulphate,
and two levels of 30 and 45 mg K kg soil as nano chelate potassium 27%. Cadmium on its own reduced grain
yield, biological yield, chlorophyll index, relative water content, stomatal conductance, total chlorophyll content
and grain K content in both cultivars (72, 50, 22, 23, 56, 30 and 53%, respectively), but grain Cd content was
increased by 13 fold. Potassium application in combination with cadmium, especially in two levels of 30 and
300 mg K as nano chelate potassium and potassium sulphate, respectively, led to mitigating the negative effects
caused by cadmium stress on agronomic and physiological traits. Grain cadmium content decreased in these
treatemnets when compared with cadmium treatment. In conclusion, these findings showed that potassium plays

an important role to improve durum wheat crop growth and reduce grain Cd content.

Key words: Cadmium chloride, Durum wheat, Nano chelate potassium, Relative water content and Stomatal

conductance.
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