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ABSTRACT

Salinity is one of the most important factor that prevents plant growth and physiological development. To
study the soil application of zeolite on alleviating the adverse effects of salinity on milk thistle, this research
experiment was conducted in research greenhouse of College of Agriculture, University of Tehran, Karaj in
2016. The experimental treatments were arranged as factorial based on randomized complete block design
with three replications. The first treatment was salinity levels of irrigation water including of control (as
check), 4, 8, and 12 dS/m, and the second treatment comprised of different levels of zeolite application in
soil (control, 0.01, 0.05 and 0.1%). The result indicated that salinity had adversely effect on the vegetative
and physiological characteristics of milk thistle. Application of zeolite at 0.05 % in salinity levels of control,
4 and 8 dS/m increased the plant total biomass by 38, 43, and 41%, respectively. Application of zeolite at
0.05 and 0.01% increased the potassium and decreased sodium content in the root. Also the lowest Na*/K*
ratio (1.65) was achieved at severe salinity level (8 dS/m) while zeolite was applied at 0.05% level. As the
salinity increased, the antioxidant activity in the plant was also increased. Result of this experiment showed
that application of zeolite could be considered as a solution to modify the adverse effect of salinity in milk
thistle.

Keyword: Salinity stress, milk thistle, zeolite, biomass and enzymatic activity.
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Table 1. Physical and chemical properties of soil filled in pots and rhizobags

Soil Texture (Loam) ;. Electrical Available  Available  Total Field
conductivity . . -
Sand  Silt  Clay Mmatter (EC) pH potassium phosphorous nitrogen  capacity = PWP
(%) (%) (%) (%) ds.m* (mg/kg) (mg/kg) (%) (%) (%)
34.16 4334 2250 0.84 1.70 8.00 151.00 14.10 0.09 22.40 10.42
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Table 2- Analysis of variance for growth and ionic traits in Milk thistle

Leaf Sodium . P Potasiu .
SOV. df rf:elua ht area blﬁfi'ss ofroot oot Nar/c:;t " sodium  mof i':irfoKot
9 index of shoot shoot

Block 2 0.4606 01177 0.0269 _ 0.0023 0.00087 0.0221 00115 0.0679° _ 0.0025

Saltstress 3 257.82007  9.2991" 192757 13927  001264" 51598~  3.6951"  0.8239"  0.8195"

Zeolite 3 1445"  0.4818"  04952° _ 00109° _ 0.00419°  0.09003~ _ 0.0797 _ 0.0570°  0.0264"
ZS:;TIIXE 9 4.4205 0.1744°  0.0449™  0.0022 000126  00273™ 00077  0.0055  0.0016
Error 30 1.5968 00878 00142 00016 _ 0.000975 __ 0.0086 00214 001876 _ 0.0051
CV (%) 7.40 1157 8.02 7.29 528 967 715 475 9.79
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*and **: Significant at 5% and 1% probability levels, respectively.
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Figure 3- Interaction effect of salinity stress and zeolite application on plant height in milk thistle
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Figure 5- Interaction effect of salinity stress and zeolite application on total biomass in milk thistle
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Table 3- Mean comparisons of main effects of ionic traits in milk thistle affected by salt stress and

zeolite
Sodium Potassium Sodium of shoot Potassium
Treatments of root of root (mg/g) of shoot Na*/K* in shoot
(mg/g) (mg/g) 99 (mg/g)
Salt stress
0 dS/m 0.291° 0.614? 1.445 ¢ 3.165? 0.457¢
4 dS/m 0.316 ¢ 0.5922 1.731°¢ 3.027° 0.572°¢
8 dS/m 0.570° 0.6122 2.366° 2.742°¢ 0.866 °
12 dS/m 1.0252 0.545° 2.6472 2.590 ¢ 1.0262
Zeolite

Zeolite 0 (Control) 0.5842 0.567° 2.146 2 2.786 " 0.7882
Zeolite 0.01 % 0.541% 0.599 2 2.013° 2.921° 0.704 *
Zeolite 0.05 % 0.514°¢ 0.6112 1.957° 2.9412 0.683°¢
Zeolite 0.1 % 0.564 0.586 2.074 % 2.877% 0.746 ®

sl go (P<0.05) Jls ixe 3Ozl 3525 saimdylis (g o 40 Sglite gy b ol

Different letters in each column indicate significant difference at P<0.05.
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Figure 6- Interaction effect of salinity stress and zeolite application on Na*/K* ratio in root
in milk thistle
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Table 4- Analysis of variance for physiological traits in Milk thistle

S.0.V. d.f. st“:tfi?tk;/r;n(;ex Peroxidase activity Catalase
Block 2 8.8244 0.00304
Salt stress 3 862.9223** 0.0004200** 2.66102**
Zeolite 3 46.7992* 0.0000632** 0.15544**
Salt x Zeolite 9 2.0031 0.0000154 * 0.05253 **
Error 30 14.1558 0.005609
CV (%) - 6.77 3.47

#*

Ao )0 S5 g o, iy Jleil mhaw 5 (gl gime s Ay T

*and **: Significant at 5% and 1% probability levels, respectively.
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Table 5- Mean comparisons of main effects on physiological traits in Milk thistle

Treatments Membrane stability

Peroxidase activity
(unit min™ g fresh

activity Catalase

index (%) weight) (unit min™ g fresh weight)
Salt stress
0 dS/m 63.372 0.0385°¢ 1.680 ¢
4 dS/m 60.85? 0.0399°¢ 1.920 ¢
8 dS/m 53.61° 0.0456 ° 2.265°
12 dS/m 44,48 © 0.0515°? 2.765°?
Zeolite
0 (Control) 53.649 ° 0.0470°2 2.258%
0.01% 55.85 2° 0.0422° 2.228°
0.05 % 58.22 2 0.0420 ¢ 2.004 ©
0.1% 54.616° 0.0443° 2.140°

sl so (P<0.05) Jlo ixe 3Misl 8525 saimoylis (g o 40 Sglitte Ly, b sl
Different letters in each column indicate significant difference at P<(0.05.
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Figure 7- Interaction effect of salinity stress and zeolite application on peroxidase activity
in Milk thistle
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Figure 8- Interaction effect of salinity stress and zeolite application on catalase activity
in milk thistle
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