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Table 1- Selected physical and chemica charactristics of the studied soil.
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Table 2- Analysis of variance effect of irrigation and species on biochemical traits of of two species Tagetes erecta and
Tagetes patula

Ol po (ke
Mean of Squares (MS)

OlodS aae @il arye STy Olyswl sl 6 gl e 35
S.0.V df Ascorbate Peroxidase Malondialdehyde Catalase Peroxidase
Block <ol 2 2.71x10™ "™ 0.0021 ™ 3.175x10™M "™ 9.734x1070"
Irrigation ¢ L] 2 1.49x10°" 0.021™" 3.87x10™M"  1.733x10°™
Speciesass 1 3.89x107 ™ 0.0096 ™ 9.90x102™  3.892x10' ™
Cskixes 1.620x10°"™ 0.0041"™ 3.37x10™°™  1.920x10°"™

Irrigationx Species
s Error 10 9.4x10™" 0.00025 4.48x10™8 2.7x10™
(C.V%) 11.82 14.64 16.8 14.9

2oy3 1 P o 3 Jbline g Joline e gl s 4 FF g% NS
n.s,*, **: non-significant and Significant at 1and 5% , respectively

Sl 9 (s 81 (5 pdan U5 g8 93 alombgn Cliw 5 o8y 5 Gyl Jlowi 1 il yly 42525 -2 502 aels]
Continued Table 2- Analysis of variance effect of irrigation and species on biochemical traits of two species Tagetes erecta
and Tagetes patula

Mean of Squares (MS) la po (3K5ko

& @ adidy S b 5 IS Judg S Jidg s claks IS Judg 5
Ol gty <33 Chlorophyll Chlorophyll Chlorophyll Chlorophyll Chlorophyll
S.0.V df (a) (b) ( Total) concentration ( Total)

Blockcssl, 2 0.09” 0.01™ 0.006 ™ 50.75 "™ 0.006 ™
Irrigation ¢ L] 2 148" 05" 0.489 " 117.55" 0.489 "
Speciesss 1 0.03™ 0.02"™ 0.219™ 37.78™ 0.219™
SwlXas o
Irrigationx 2 0.51 01" 0.061 "™ 6.23™ 0.061 "™
Species
Errorias (1) 0.01 0.0072 0.013 23.3 0.013
(C.V%) 15.96 11.81 21.08 14.41 21.08

2oy3 L P s 3 Jbline g Joline pué Coglis s 4 e g % NS
n.s,*, **: non-significant and Significant at 1and 5% , respectively
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Table 3- Comparison of mean effect of level irrigation on some biochemical traits of two species Tagetes erecta and Tagetes

3l 5 YO

eSSl gSw]

; )T 2> ol

sobe! Peroxidase Catalase BTG o9 Ascorbate
Irrigation (UM H,0, min*mg™ (UM H,0, min° Malondlailldehyde PerOXId_as? 1
22 1. 22 (nM g*FW) (UM H,0, minmg

Pro) mg™~ Pro) Pro)

100%ET¢ 19x10°°° 23x10°8° 0.495 " 11x10°°°

75%ETc 30%x 106 35x1078% 0.1065® 25x1076%®

50% ET. 53x10 2 72x1078° 0.1683° 42x107°°

C

A oline 2o 3 5 aws y3 Sl (gl aials dix 905 Lol p GlaSS gy (il (el Silio g by
Means followed by the same letter are not significantly different (P<0.05) based on Duncan’s multiple range test.
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Continued Table 3- Comparison of mean effect of level irrigation on some biochemical traits of two species Tagetes erecta
and Tagetes patulA

. b . . 3
i aJe.ﬁs;K JJS)JS st)s ~lalé AJSJ*%)JS
So Chlorophyll Chlorophyll
. Chlorophyll (a) chlorophyll
Irrigation (mg/ g F W) 1 concentration ( T(_)ltal)

(mg/ g~ F W) (mg/ g~ F W)
100%ET. 1.308% 0.838° 38.192° 1.085%
75%ETc 0.760° 0.535® 32.875%® 0.760°
50% ET¢ 0.314°¢ 0.258° 29.403" 0.515°¢

N oline 2203 5 s 3 (5> (sl 2z gl bl 2 Gl gy (s (slanSilee g 52 53
Means followed by the same letter are not significantly different (P<0.05) based on Duncan’s multiple range test..
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Introduction: With regard to decrease of precipitation and poor distribution of rainfall during the dry
phenomenon of urban, green spaces face problems. In fact, one of the most important environmental stress is
drought stress at different stages of plant growth such as seed germination, seedling establishment and crop
production. The effect of drought stress, plants photochemical activity ceased Calvin cycle enzymes and
chlorophyll content also varies in the process of photosynthesis under drought stress. Under drought stress,
reactive oxygen species (ROS) such as hydrogen peroxide (H,0O,), superoxide radicals (O, “°) and hydroxide
(OH ") increase their accumulation in cells that can lead to oxidative stress. To neutralize ROS, antioxidant
enzymes systems in plant such as superoxide dismutase (SOD), peroxidase (POD), catalase (CAT) and ascorbate
peroxidase (APX) are active. The response of antioxidants depends on the lack of water, the intensity of the
stress and the type of plant species. Also, it is well known that photosynthetic systems in higher plants are most
sensitive to drought stress. Indeed, drought is one of the factors affecting photosynthesis and chlorophyll content.
Some of researchers reported that chlorophyll might estimate influence of environmental stress on growth
because these parameters were closely correlated with the rate of carbon exchange. The aim of this study was an
investigation of effect of water deficit different levels on antioxidant system and lipid peroxidation in two
species of marigold. Therefore, an experiment was carried out as factorial in a randomized complete block
design with three replication at Shahid Chamran University of Ahvaz in 2014 year.

Materials and Methods: Experimental treatments were irrigation with three levels: 100% ETcrop (no
stress), 75% ETcrop (moderate stress) and 50% ETcrop (severe stress) and two species of marigold (African and
French). Catalase activity decreased absorption at a wavelength of 240 nm through catabolizing on the basis of
H,O, according to Beers and Sizer (1952). Peroxidase activity decreased absorption at a wavelength of 470 nm
that was measured by using Hemeda and Kelin (1990). Ascorbate peroxidase enzyme extracted from leaf based
on defects in the wavelength of 290 nm that was measured by Nakano and Asada (1987). The final product of
membrane lipid peroxidation malondialdehyde concentration as the reaction thiobarbituric acid (TBA) was
measured. Also, chlorophyll a, b and total chlorophyll were calculated by Arnon’s equations and chlorophyll
content index (C.C.1) was measured by chlorophyll content meter (SPAD-502).

Results and Discussion: Results of analysis of variance showed that irrigation treatment had significant
effect on chlorophyll a, total chlorophyll (Chl a+b), chlorophyll content index and catalase peroxidase, ascorbate
peroxidase enzymes activity and malondialdehyde while there was not significantly difference between two
species of marigold on any of the measured biochemical characteristics. Also, results revealed that amount of
leaf chlorophyll a and total chlorophyll (chl a+b) were reduced by increasing water deficit. In fact, amount of
total chlorophyll, chlorophyll a, b and chlorophyll content index were higher in plants that were received 100%
ETcrop than 75 and 50% ETcrop. ,The results of enzyme activity were similar to total chlorophyll and
chlorophyll a and b. Amount of decreased chlorophyll a and total chlorophyll in plants were received 50%
ETcrop were 24% and 47.46%, compared with 100% ETcrop, respectively.

Conclusion: Result showed that different levels of irrigation were significantly different at 5% level on
catalase, peroxidase, ascorbate peroxidase enzymes activity and malondialdehyde concentration. Catalase,
peroxidase, ascorbate peroxidase enzymes activity and malondialdehyde concentration were increased by
reducing the amount of irrigation while there were no different between two species of marigold and interaction
between species and irrigation was not effective on measured indexes.

Keywords: Drought stress, Enzymes, Irrigation, Malondialdehyde, Oxidative stress
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