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Table 1- Chemical and physical characteristics of experimental field at soil depth of 0-30 cm.

S A s RN ST oS 3 e o
EC (dS/m) pH 0O.C. (%) N (%) P (ppm) K (%)
2.14 7.8 0.65 0.05 7.6 388.4
EERCHN _
by A o PR
“ I e o -
Soil texture Clay (%) Silt (%) Sand (%) Na (Meg/L) Cu (ppm) Mn (ppm)
e 36 46 18 40.8 1.14 7.1
Clay loam
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Table 2- Analysis of variance (mean square) of the effect of irrigation methods, vermicompost and salicylic acid on
activity of antioxidant enzymes, malondialdehyde (MDA), total chlorophyll and seed yield of milk thistle (Silybum
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marianum L.).
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=2 S SLST 0t ] s Shas
e N S T - BT sl S das S .
S.0.V < b yom> ST B &l
df Catalase Superoxide Peroxidase Ascorbate  Glutathione Malondialdehvde Total Seed
dismutase peroxidase peroxidase Y chlorophyll yield
IS
Replication 2 0.18 ns 2.57ns 4.55 ns 2.34ns 0.20 ns 53.3ns 0.63 ** 101.1ns
(R)
&bl o 215.5 161.2
Irrigation 3 x 405.4 ** 4236.2 ** 866.2 ** 33.9 ** 2805.2 ** 3.24 ** o
methods (Ir)
a b=
R 6 1.24 4.60 4.15 1.04 0.21 17.3 0.61 98.0
xa
C..w'j:af T
Vermicompost 1 16.4**  1020**  198.7** 89.7 ** 1.66 ** 215.7 * 0.64**  54.1%**
(Ve)
Ao Sl Il
salicylicacid 1 332*  286** 118.9**  17.1%** 3.87 ** 41,5 ** 315 %% 244 **
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CV (%)
o535 5 g dlail b 53 l3 e 5 Jls re b 5 4 T 5T NS

ns,* and**: non-significant and significant at 5 and 1% probability level, respectively.
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Figure 1- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on activity of

catalase enzyme of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not significantly
different at the 5% probability level using Duncans multiple range test.
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Figure 2- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on activity of

superoxide dismutase enzyme of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not
significantly different at the 5% probability level using Duncans multiple range test.
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Figure 3- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on activity of

peroxidase enzyme of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not significantly
different at the 5% probability level using Duncans multiple range test.

ls

Ascorbate peroxidase
3
o

(4833 33 iy 05 2 p )5 o) Sl Sy

15
10
h)
0 -
N T =5 P N e
& B E R SN TPWpRVERCHINOC S Jep g

e

B Sl s Ggeal by b i pi
| P ST S FOUpREVESCHPRON SN e
W ol s sn o DLrrigation methodes

S 0 sl sl ol > 5luST ou,ﬁjfﬂ Cled Ol e s el Sl 5 S 508 58 5 zm e T Sla i) [2Kan o —F S
N RS RGP WY Jla..?‘éa.u)busbu}aj‘ bl oS 2ie g
Figure 4- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on activity of

ascorbate peroxidase enzyme of milk thistle (Silypbum marianum L.). Columns of followed by similar letter are not
significantly different at the 5% probability level using Duncans multiple range test.
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Figure 5- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on activity of

glutathione peroxidase enzyme of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not
significantly different at the 5% probability level using Duncans multiple range test.
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Figure 6- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on

malondialdehyde (MDA) content of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not
significantly different at the 5% probability level using Duncans multiple range test.

2\



IFAY O3B F 0sledd 18 s> Of pf SBLS 3ol § Sasly (g — ole Ao

.

"

(5 Gimpss 2o Ge) I Jde,s
T'otal chlorophyil
oy

—t sy

Dl S O e p it ~rgaad g o et pist TP PR
| JES N S e e I TR P SR S sy
Bl b supieinat oy sae [rrigation methods

B R e e R I
ool &S 2t O o (6l (ol s . lam yle olE 55 S b5 ST Ol e sl Sl 5 s 508 a5 e LT Sl sy iSCen -V S8
I (gl an D3l o )3 0 Jlezs] e ) SSls osa5T
Figure 7- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on total

chlorophyll of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not significantly different
at the 5% probability level using Duncans multiple range test.
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Figure 8- Mean comparison of interactions between irrigation methods, vermicompost and salicylic acid on seed yield

of milk thistle (Silybum marianum L.). Columns of followed by similar letter are not significantly different at the 5%
probability level using Duncans multiple range test.
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Abstract

In order to investigate the effects of different irrigation methods on yield and some physiological
characteristics and activity of antioxidant enzymes of milk thistle (Silybum marianum L.) under
using of vermicompost and salicylic acid, a field experiment was conducted as split-factorial based
on randomized complete block design (RCBD) with three replicates on Shahr-e-Rey station during
2014-15 growing seasons. Irrigation methods as the main factor were conducted on four levels
(including drip irrigation, basin irrigation, furrow irrigation, and alternate middle irrigation) and
using of vermicompost on two levels (0 and 15 ton/ha) and application of salicylic acid on two
levels (0 and 1 mM) were performed as minor factors. The results showed the highest activity of
antioxidant enzymes including catalase, superoxide dismutase, peroxidase, ascorbate peroxidase,
and glutathione peroxidase were observed in alternate middle irrigation with the combined
consumption of vermicompost and salicylic acid and the lowest them activity in drip irrigation. The
amount of malondialdenyde was higher in alternate middle irrigation than drop irrigation and
application of vermicompost and salicylic acid simultaneously was decreased amount of
malondialdehyde. Also, the highest seed yield and chlorophyll content were observed in drip
irrigation with the combined consumption of vermicompost and salicylic acid. The results of this
study showed that consumption of vermicompost and salicylic acid has a role in eliminating the
negative effects of stress, and can improve the activity of antioxidant enzymes and increase the
yield of milk thistle plant.

Keywords: Salicylic acid, Milk thistle, Vermicompost, Drought stress, Antioxidant enzymes.
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