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The effect of different concentrations and different foliar application times of brown algae extract

(Sargassum boveanum) on the morphological characteristics and the concentration of micronutrients in
peppermint(Mentha piperita L.)
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Table 1- Analysis of algal liquid fertilizer
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R Cu Mn Zn Fe N LY ol JENE N
Na% ppm ppm ppm ppm %Mg %Ca K% P% N%
0.6 5 40 60 100 7.4 2.6 3.9 0.7 1.98
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Table 2 - Physical and chemical properties of the culture medium
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Table 3 - Analysis of elements in the culture medium
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Table 4- Analysis of variance Effect of brown algae extract concentration at different during of foliar application
on morphological characteristics.

M.S Slaye (oSl

S.0.vV Sy ilie a8 S ool 0,5 olaws oS gli )| azdls oloxs

df o7 N.o leaf N.o nodes Height plant  N.o plumule
During of foliar application 5lgloa 090 1 4.19M™ 12.10" 61.7" 0.11 M
Concentrated o lac cdale 4 31.90° 1590.30"  1225.50™ 7.90 ™
Spring Time*Concentrated Ll # o0 4 1.10™ 65.1** 280.50 * 014"
Error Uas- 30 0.80 6.5 35.20 0.21
Cv (%) Ol S - 6.30 6.25 11.35 9.28

Bl o 203 o 5 gy gl ) o sime BT 5 5o sine b Silo i 4 75 T NS
ns, * and **: Non significant, Significant at the 5% and 1% probability levels, respectively.
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Continued of Table 4: Analysis of variance Effect of brown algae extract concentration at different during of
foliar application on dry and wet weight of shoots and roots of peppermint.

M.S Slasye oSl
S0V Olpeis e 4z el 5 5s plal Sz 09 S 09 plal ] asy,
&9l =ls =ls A, =lse
df W. w. of Dw. of aerial D.wof R/S
aerial parts parts Root

During of foliar application ldglaoyes 1 0.003™ 0.012" 0.007" 0.10 s
Concentrated ojlas clale 4 0.8™ 2.90™ 1.67™ 0.07 ™
Spring Time*Concentrated clal # o5 4 0.05™ 0.032"s 0.09 " 0.02 1
Error oz 30 0.08 0.045 0.17 0.16
Cv (%) Olpsd Gy " 9.31 7.22 8.28 8.38

il oo 20y Sy gz e 4o o gime BB 5 (g0 S yef ko oS 5 4 M T NS
ns, * and **: Non significant, Significant at the 5% and 1% probability levels, respectively.
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Table 5 - The effect of algae extract concentration on morphological characteristics and weight of peppermint.

Treatments

Lo, Lous ol olaas el )l olaas plasl 5 059 S (59 S (59 [ aa,
3}3 o)f olS AzSL..u @‘}b @‘yb r:L)J] Al @‘9.40 r:LA.v"
N.o N.o Height N.o W.w. of D.w. of D. w.of R/S
leaf nodes  plant plumule  aerial aerial Root
(n/p) (n/p) (Cm) (n/p) parts(@/p)  parts(g/p) (g/p)
Zero o 258%®  342@  303@ 56° 1.40 @ 0.752 1.42°2 0.96 2
10% aoys ) 16.1°  26.7b  236P  4.1° 0.70 @ 0.35° 0.922 0.65°
20% WL 136°  158¢ 146°¢ 16° 050" 0.34° 0532 1.022
30% aops¥. 720 g4d 6.00¢ 05« 0.03¢ 0.01°¢ 0.542 0.022
40% ao,sf-000°  000¢ 0.00¢ 0.00%  0.00° 0.00° 0.00° 0.00°

555 (6l sime gl s ys iy Jleis | grhaw 48 (5SSl (yge3] Lelal  ailive g > sl (sl i Silo
The mean of the same letters based on the Duncan test at 5% is not significant.
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Figure 2 - Interaction of algae extract concentration and during foliar application on Number of node per plant.
(a0, Fe =B g ¥eF Yo Y a0 Ve =Y Bpae pae —) )oSid ojlae cdale =B (LS 59, 00,0 -F )b G 59,z 52 - )b olzme o= T
E= Seaweed extract with 0, 10, 20, 30 and 40 percent T= Different spray time in two period types of every 5 and 10 days.
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Figure 2 - Interaction of algae extract concentration and during foliar application on Number of plumule.
(aoyd Fe =0 g Yo-F Yo —Y a0 Ve =Y pas pae —) )oSida ojlae cdale =B (LS 55, 00,0 =Y b G 59, 2 2 ) )il Jslzme o= T
E= Seaweed extract with 0, 10, 20, 30 and 40 percent T= Different spray time in two period types of every 5 and 10 days.
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Table 6: Analysis of variance The effect of brown algae extract concentration at different times of foliar
application on the absorption elements of peppermint.

M.S Slarye 2Sle
df sals Fe Mn Zn Cu
During of foliar application =5b Jglore 0,90 1693359.3™ 8830.8"* 120.060 " 256
Concentrated olas el 29806.2" 1935.7% 124030 23.9™
During *Concentrated clale s oy 46655.3" 6913.3% 3516.10 * 203
Error o 30 50.2 6.8 2.03 0.7
Cv (%) A [T A - 112 124 11.20 8.7

il oo 20 )d S gz e 4o o gime BB 5 (g0 S e ko oS 5 4 M T NS

ns, * and **: Non significant, Significant at the 5% and 1% probability levels, respectively.
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Table 7- Comparison of the mean of the main effects of algae extract concentration and foliar application time
on the absorption elements of peppermint.
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P $9) o
Fe Mn Zn Cu
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5 days L 5,0 716.4° 126.62 62.9° 8.8°
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40% R 0.0¢ 0.00 ¢ 0.0¢ 0.0¢

(p.p.m) cal
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The mean of the same letters based on the Duncan test at 5% is not significant.
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Figure 3 - Interaction of algae extract concentration and during foliar application on Fe percent of Mentha

piperita.
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E= Seaweed extract with 0, 10, 20, 30 and 40 percent T= Different spray time in two period types of every 5 and

10 days.
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Figure 3 - Interaction of algae extract concentration and during foliar application on Mn percent of Mentha

piperita.
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E= Seaweed extract with 0, 10, 20, 30 and 40 percent T= Different spray time in two period types of every 5 and

10 days.
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Figure 5 - Interaction of algae extract concentration and during foliar application on Zn percent of Mentha
piperita.
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E= Seaweed extract with 0, 10, 20, 30 and 40 percent T= Different spray time in two period types of every 5 and
10 days.
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Figure 5 - Interaction of algae extract concentration and during foliar application on Cu percent of Mentha
piperita.
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E= Seaweed extract with 0, 10, 20, 30 and 40 percent T= Different spray time in two period types of every 5 and
10 days.
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