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Article type: Background and Objectives: Cadmium is one of the most important
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Selenium can play a role in reducing the toxic effects of heavy metals in
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Materials and Methods: This research was carried out in the research
greenhouse of Mohaghegh Ardabili University, in a factorial experiment

K : . . .

eywords: based on completely randomized design with two factors and four
Cadmium toxicity, A . R ..
Growth indicators, replications under hydroponic cultivation conditions. The first factor
Hydroponics, included the application of cadmium metal in food solution at three
Lettuce, concentrations (zero, 30 and 60 uM) and the second factor was spraying

Selenium foliar application  yith selenium at three concentrations (zero, 75 and 150 pM).

Results: The results showed that parameters such as leaf dry weight,
number of leaves, stomatal conductance and chlorophyll decreased with
increasing cadmium concentration, while parameters such as electrolyte
diffusion, malondialdehyde and soluble sugars increased. So that the
highest amount of leaf dry weight (4.1 gr), number of leaves (20.08),
stomatal conductance (26.72), total chlorophyll (0.221), electrolyte leakage
(76.45), malondialdehyde (0.072), soluble sugar (0.83) were obtained
under cadmium-free conditions and at 60 uM cadmium concentration,
respectively. Also, the results related to effect of the two mentioned factors
showed that the highest relative content of RWC (65.95%), chlorophyll
(0.18 mg/g FW) was obtained in the treatment without cadmium stress and
the application of foliar spraying of 150 uM selenium, respectively. Also,
selenium moderated stress and effects of stress in plants that were under
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heavy metal stress, so that the greatest effect of selenium foliar application
was in high concentrations of heavy metal stress of cadmium.

Conclusion: In this study, it was tried to investigate the effects of selenium
in modulating the toxicity of the heavy metal cadmium in lettuce plants
from different aspects, and according to the results of this research, it can
be concluded that cadmium toxicity causes disturbances in growth,
physiological and biochemical characteristics in the growth of the lettuce
plant is improved, and the use of selenium foliar spraying improved the
growth characteristics and performance of the lettuce plant, and also
reduced and moderated the effects of the heavy metal cadmium in the
lettuce plant.
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Table 1. Composition of Hoagland nutrient solution for Lactuca sativa cultivation.

ckls ol ol ol
Concentration (g/L) Elements Concentration (g/L) Elements

0.684 Ca(NO3) S 2l 25 2.86 H;BO ) 5 el

0.479 KNO; polyy &l 20 0.06 Na;MoOy oo o] 5

0.395 MgSO0; o e i e 0.153 MnSO; ;e ol s

0.42 KH2PO, —lis V,.MLG e 0.136 ZnS0y 5,5 S\ s

0.39 CuSOy e Sl 5ue 0.083 (Fe-EDDHA)138

s e b el s, sl el
SE 055 pahe 5 p sl 2,08 Y Jsu)
(ol ails sgae GU S sl 5 S,
0355 soms ale s ol flize S
S Sl 03 ppelS chle LIS L oo
s ke Lol Wil el
Sllis S b s 5 S 5 S G5 Sl
5 (5 0M0) Sy S 05 cnFhe LeSile
Vg5, 80 V00 b sle 53 (YVVO) S s slias
5l Gy pgedlS Dok It 53 s psbe
Syl 5 (o5 ) S S 035 AS
Osks 5 pseedlS ¥5ms e v 2lale 55 (VWIVO)
Sladsdr) ol sdel sy pbes 3L s

(& v

4

oy g

(Y ) bosls uills 325 el el

(s Slie n eselS i b
Vodleasl s g plesdcan; s (SSSPn
S0 5o ek ol Jl pmes o e Ao
S s e Slis slis Selll Slis
S sk Bl S Sl S ol oy
e Spome oS SE 0y Slio ppselS
5 WK (s oSl b s a s S ol
doss Vs b G el cble
S ol (S S O3 s el o3 g Iy e
I S R R NV N T L S PRV

sl obj:..: )\J&M



V€2 ) D)Loa:} XY 093 ALS Wi gL pidg 5y g i

3038 K S 25l 5 53 galS oLE edig S0l Sl paten b Shd sk ST bty 4 Jodr —Y Jdx

Table 2. Variance analysis of the effect of foliar spraying with selenium on the measured characteristics of
Lactuca sativa under the stress of the heavy metal cadmium.
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** and ™ are significant at 1% probability level and non-significant, respectively
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Table 3. The effect of the heavy metal cadmium on the parameters measured in Lactuca sativa.
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The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05)
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Table 4. The effect of selenium foliar application on the parameters measured in Lactuca sativa.
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Table 5. The effect of foliar application of selenium and the heavy metal cadmium on the parameters
measured Lactuca sativa.
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