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Effect of Cu and Foliar Application of Ascophyllum nodosum Extract on the
Growth, Elemental Content and Antioxidant Enzymes Activity of Lepidium
sativum L.
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Table 1. Mean comparison for the interaction effects of Ascophyllum nodosum foliar application and different levels of Cu in irrigation water on some biochemical compounds,
leaf number and plant dry weight of Lepidium sativum L.

s s slae ik Jolme  Sasjy ey sleeole  Spolas U5 Jsblsime ey lsine NS Slyime ol slyine
Cu treatment S (»,5) oLS Leaf Total phenolic  Peroxidase content CAT content Proline
Lz £5) ol I Jele
mg L™ A. nodosum foliar  Plantdry —Total soluble ~ number content (umol H>0, (umol H>0, content
application weight  solid content (mg GAg’ mg’! Mg-1 (umol g Fwt)
ml L! 0 Brix Dwt) rotein min™! rotein min’!
( ) g p p
(Control) sals 0 0.37° 3.6% 4.6% 72.33° 0.60¢ 0.17° 0.13¢
(Control) sals 2 0.58? 3.9b¢ 6.3 104.7° 0.60¢ 0.19° 2.7%
(Control) sals 4 0.39° 5.1% 7.3¢% 110.0° 0.58¢ 0.20° 3.4
(Cu) oo yid 0 05 Lot 0 0.15°¢ 3.7¢ 4.6 95.67* 0.78° 0.26* 0.47%
30 mg L!
(Cu) o jid 3 p 5 e ¥ 2 0.44%® 5.72 4.3b¢ 1122 0.77° 0.20P 2.3b
30 mg L
(Cu) s jd o o5 ko ¥ 4 0.35° 4.5b 3.67°¢ 110? 0.68¢ 0.23% 2.3b
30 mg L!
(Cu) s jd o o5 Lo e 0 0.37° 4.4° 3.6° 97* 0.88* 0.232 0.743¢
60 mg L!
(Cu) o yd 0 p 5 o ?e 2 0.33° 4.5b 3¢ 94.332 0.78° 0.19° 1.4%
60 mg L!
(Cu) o yid o p 5 o e 4 0.33° 4.4° 3¢ 96.67° 0.80° 0.19° 1.5b%
60 mg L!

In each column, mean values with similar letters are not significantly different based on LSD test. Plant dry weight, leaf number and total phenolic content are significant at
P<0.01. Total soluble solid content, peroxidase, catalase and proline content are significant at P<0.05.
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Table 2. Mean comparison for Cu treatment in irrigation water on MDA content of Lepidium sativum L.

oo a5llies glle (slgime
Cu treatment (mg L) MDA content (umol g FW)
(control) aals 2.18°
(Cu30mg L) jid o pFdee Ve e 3.8
(Cu60 mg L) jid o p 5 e F+ e 5.18

(PL0.01) aeisl oo LSD (5051 slicays (s lol lslins NS 50 o5 e By b (sloipeSilis «oyyims 2 o
Similar letters in the column are non-significant based on LSD test (P<0.01)
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Table 3. Mean comparison for the interaction effects of Ascophyllum nodosum foliar application and Cu concentration in irrigation water on elemental content of Lepidium
sativum L.

oo Sled A Sz oo b (Ahslme ol lyime e lgione el (slsime ied (slyime o Sl
Cu treatment nodosum foliar Fe content Mg content K content P content Cu content
g L-Y application (mg/kg) (mg/kg) (mg/kg) mg/kg) mg/kg)
(ml LY
(Control) sals 0 222¢ 3591b° 29480" 2534 f° 0.24¢
(Control) wals 2 244 3514b 43290° 2708° 0.5b
(Control) sale 4 121f 34952 39830° 2829* 0.51°
ome 5l 5o a5 Lt 0 251° 3506° 33320° 2689° 0.45%
(Cu30 mgL")
oo 5l 5o p )5 Lt 2 241° 3601%¢ 36330¢ 2714° 0.42%
(Cu30mgL")
JEURCH R VA 4 134¢ 3318¢ 32260° 26544 0.53°
(Cu30mgL")
oo g 33 0,5 e B 0 1614 3434 26800 2597¢ 0.79*
(Cu 60 mg L)
oo g 33 0,5 e B 2 135¢ 3409 314608 25241 0.43%¢
(Cu 60 mg L)
o 5l 50 p,5 e £ 4 91.7¢ 3531% 38350° 27580 0.48%
(Cu 60 mg L)

(P<0.01) il oo LSD (g0jl olulyy (s lel loline GoMs1 03 oS jie Gy b aloinsSilos g, 5o
Similar letters in the column are non-significant based on LSD test (P<0.01).
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Research article

Effect of Cu Metal and Foliar Application of Ascophyllum nodosum Extract
on the Growth, Elemental Content and Antioxidant Enzymes Activity of
Lepidium sativum L.

L. Vojodi Mehrabani and M. Peymaei!

Heavy metal contamination has become a serious environmental problem. The effects of 0,
30 and 60 mgL! Cu in the irrigation water and, 0, 2 and 4 mgL! sea algal extract (Ascophyllum
nodosum) foliar applications on the growth and some physiological characteristics of Lepidium
sativum were studied. The experiment was factorial based on RCBD. Malondialdehyde content
was affected by 60 mgL! Cu treatment. Plant dry weight, total phenolic content and proline,
Cu?*, K*, Mg?*, Fe*" contents as well as catalase and peroxidase activity were influenced by
the interaction effects of Cu treatment and foliar application of A. nodosum. For proline content,
Cu control * 2 and 4 mgL™! foliar application of algal extract was the treatment of choice. The
lowest amount of total phenolics content was recorded with control plants. Peroxidase and Cu?*
content hold the top quantities at Cu of 60 mgL™! x non foliar applications. Plant dry weight
had the highest data for Cu control X 2 mgL-! foliar application and Cu of 30 mgL™"!' x 2 mgL™!
algal foliar application. The data clearly shows that algal extract; due to the abundance of some
nutritional elements reduces the toxic effects of Cu metals on plants.

Keywords: Catalase, Malondialdehyde, Nutritional elements, Peroxidase, Total phenolic
compound.
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