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Abstract— Herbicides have been used in the crop field to
increase the crop productivity and grain yield. But
unfortunately since long back all research papersl a
articles showed the effect of this herbicide on tioa-
target organisms. The purpose of this study wasdbthe
toxicity of two herbicides (Sekator and Zoom) oe th
biochemistry of hard wheat: Triticum durumDesf and
common wheat: Triticumaestivum L. The herbicidesewe
applied at tillering stage in the dose full
recommendeddoses. After eight days of treatmemt$ea
were collected to determine differentparametersof
proteincontent and enzyme activity involved in the
antioxidant system (ascorbate peroxidase: APX).The
results validated by statistical analysis reveatledt there
was a highly significant decrease in proteincontémt
plant samples treated with the herbicide Zoom idhadb
variety. By contrast, exposure to the herbicide afek
causes significant variation in APX activity. Peidase
activity were significantly decreased in Waha varibut

it was significantly increased in Hidhab (HD), akdPX
activity increased compared with controls in HDated
with Zoom herbicide.The decrease in protein coneah
indication of reduction in the growth of the platgsding

to a decrease in the yield, while increased level o
peroxidase activity pointed to the occurrence of a
scavenging mechanism.

Keywords— effect, herbicides, oxidative stress, tpio
content, peroxidase, hard wheat, common wheat.

l. INTRODUCTION
Cereals have great importance in agricultural mesea

programs worldwide [1].While wheat and barley dne t
main cereal crops in Algeria, durum wheat is by tfa
most cultivated grain. However, wheat crop often
confront abiotic stresses such as drought, salimityich
are among the most important strength-limiting destof
wheat production particularly in arid and semi-aaigas
[2]. Bread wheat TriticumaestivumL.) is an important
staple food in Algeria. This crop ranks third afterum
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wheat {Triticum durunbDesf.) and barley
(Hordeumvulgarel..), with a yearly cropped area of 0.8
million hectares, representing 24.2% of the 3.3lioml
hectares devoted to small grain cereafgicum durumL
represents 6—8% of the total worldwide wheat prtidnc
and its major use is the manufacturing of pastascous
and traditional dishes, such as burgul[3]. The gmes of
weeds within the crop may adversely affect proaurctn

a number of ways. Weeds are unwanted plant species
growing in the domesticated crops. The competitidn
weeds for nutrients may results in such obvioupasses
as dwarfing in plant size, nutrient starved cowodis,
wilting and actual dying out of plants [4]. Weed= a
notorious yield reducers that are, in many situegjo
economically more important than insects, fungbtirer
pest organisms [5]. They may compete with the cash
for light interception [6]. Competition for soil tnbgen
may also appear with some high nitrogen-competitive
weed species (e.gAmaranthusretroflexusL.) [7].
Moreover, weeds are often more competitive thapaler
for nitrogen nutrition coming from the soil [8]. lspme
cases, the allelopathic effect of weeds can be fuartm
cereal crops as shown by [9] with wild barley
(HordeumspontaneumKoch) to the detriment of
Triticumaestivuni_.

Although herbicides have improved the viability of
farmers and helped to reduce the risk of soil ergsihe
weed control with cultivation is less expensive rtha
herbicides, which may be seen as a potential emalbg
hazard [10].The evaluation of herbicides used ireath
fields depends not only on their efficiency of qolling
weeds, but also on their effect on growth and yield
wheat plants [11].

Chlorsulfuron, and metsulfuron methyl plus sulfégrdn
are post-emergence sulfonylurea herbicides. These
herbicides act through inhibition of acetolactayatsase
and affecting the meristemic tissues. Growth ceaees
after treatment and chlorosis and the necrosishese
tissues soon follow [12]. It has been reported thate
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herbicides are able to control weeds IE@mapisarvensis

L. (wild mustard),Capsella bursa-pastoriél..) Medicus
(shepherds purse)Chenopodium albumL. (common
lambsquarters), Polygonum convolvulus L. (black
bindweed), LoliumrigidumGaudin  (ryegrass), and
Phalaris minorRetz. (canarygrass) [13].

Herbicides drastically influence all aspects ofpaiy and
secondary metabolisms in crops when given to cbntro
undesired weeds. Their applications in fields limit
harmful effects of weeds. However, they can haveaire
effects on changes in physiological process of ©{agd].

A few studies have, however, shown that like other
abiotic stresses, herbicide also induces oxidaikess in
plants. One of the biochemical changes occurringrwh
plants are subjected to biotic or abiotic stressethe
production of reactive oxygen species (ROS) [15}elO
expression of ROS affects negatively plant and cell
metabolism as a mechanisms of herbicide detoxifinat
[16, 17]. To resist oxidative damage, plants have
developed antioxidant protective mechanisms thablen
them to counteract the production of ROS. These
protective mechanisms include changes in the lipid
composition, changes in the antioxidant enzymeviagti
increased sugar or amino acid contents, and changes
the level of soluble proteins and gene expressi&n 19].
The peroxidase enzyme is reported in wide range of
biological functions such as indole acetic acid A)A
catabolism, pathogen defense and scavenging ot toxi
peroxides by oxidation [20].

The objective of this study was to elucidate tHeat§ of
two herbicides on protein content and enzymatic
(peroxidase) antioxidants iFriticum seedlings.

Il. MATERIALS AND METHODS
1.1. Study area and site characteristics
The field experiments of wheat were conducted at tw
locations in Tebessa (semi-arid region in Algedajing
2012/2013. The sowing was conducted with an on-line
leading seed drill solla, at the rate of 300 s€ed8. The
crop was fertilized with100 kgHaf urea 46% and
sprayed by Sekator (150ml /ha) and Zoom (120 gfifha)
March, these herbicides used in wheat fields totrobn
weeds. Leaves of varieties Waha and HD were celtect
from the plot treated with herbicidesSekatorand rdpo
while all other samples (controls) of both varistisere
removed from thecultivated site at the plot unedat
1.2. Herbicides used
Two herbicides were applied at tillering stagehia tose
full recommended doses to treat weeds of wheat:
Sekator belongs to the sulfonylurea as, they exercise the
iractionthroughblocking cell division at them eeist, by
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inhibiting the acetolactate synthase enzyme (AkBlich

is crucial in the biosynthesis of essential bradehe
chainami no acids: valine, leucineandisoleucine2],
Zoomls selective herbicide against annual and
someperennialweeds  dicotyledonousinwheat. It s
absorbed by the roots and leaves.It actsprimarilyby
inhibitingthe  growth of weeds which become
necroticanddie within a few weeks[23].

1.3. Determination of Soluble Proteins

The method of Bradford [24] was used to determhme t
concentration of soluble proteins in wheat leaveth w
BSA as standard. Absorbance was recorded at 595 nm.
Soluble proteins were expressed as ug/g FW.

1.4. Enzyme Assays

After 7 days of treatment, the fresh leaves (1gyewe
ground in a cold mortar with 5 ml of phosphate buff
(80mm, pH7.5). The homogenate is then filtered ugto

a cloth properly before centrifugation at 12000g fo
20min Cold (centrifuge Sigma 3-16K). The superngatan
obtained was used as enzyme extract for deterramafi
different enzyme activities.

1.5. Determination of the Activity-ascorbate pedase
(APX)

The spectrophotometric  determination ofascorbate
peroxidase activity is carried out following thepedure
adopted by [25].The final reaction volume of 3ml
contains: 100l of enzyme extract, 50 of 0.3% HO, and
285Qul phosphate buffer NaK-Ascorbate (50 mMNaK,
0.5 mMascorbate, pH7.2). The calibration of theiceis

in the absence of the enzyme extract. Lecture is
performed at 290 nm (spectrophotometer GeneSysr8) f
1min and for a linear molar extinction coefficien2800

M .cmi. APX activity is expressed as nmol/min/mg of
protein.

1.6. Statistical analysis

All values reported in this study are the meamtoleast
three replicates. For each parameter, data weljectat

to a one-way ANOVA analysis (MINITAB software
version 16.0). The standard deviation was plottecli
graphs.

Il. RESULTS AND DISCUSSION
The effect of Sekator and Zoom on the contentrofgin

(ng/g of Fw) illustrated in figure 1 and the variance
analysis for each herbicides and variety of wha&atble
1), showed highly significant differences £00.05) for
HD variety treated with Zoom and non-significant
differences (p> 0.05) for variety Waha and HD weskd
by Sekator.
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Table. 1:Analysis of variance results comparingtpio content obtained for each herbicide appliedht® two varieties of
Triticum.
Herbicides Varieties Statistical parameters
ddl Mean Square Fobs P
Sekator Waha 1 10,00 0,74 0,438 NS
HD 1 04,05 3,77 0,124 NS
Zoom Waha 1 00,02 0,00 0,960 NS
HD 1 11,98 23,45 0,008**

*: Significant differences (g a = 0.05).
**: highly significant differences ((p <« = 0,01)
NS: non-significantdifferences (p> 0.05)
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Fig.1:Effect of Sekator and Zoom on protein confgigg de FW) in two wheat varieties Waha (V1) &l (V2).

The induction of APX activity, an enzyme important This was confirmed by analysis of variance showed
defense system is a response to oxidative stresiaiits. highly significant differences (**) APX activity @ble
The APX protects the cell against oxidative dambge 2)as a function of concentration of the herbicidd&aor.
H,O,toxicity. From Figure 2 we observed that treatment  Enhancement in the activity of peroxidase suggtsis
with herbicides Sekator and Zoom stimulates theviet this enzyme serves as an intrinsic defense tooksist

of APX enzyme in HD variety. Whereas this activitgs herbicide induced oxidative damage in plants.

inhibited for concentration of Sekator in Waha egyi

Table 2:Analysis of variance results comparing pétase activity obtained for each herbicide appliedhe two varieties

of Triticum.
Herbicides Varieties Statistical parameters
df Mean Square Fobs P
Sekator Waha 1 1666,7 26,33 0,007 **
HD 1 14424 48,53 0,002 **
Zoom Waha 1 309 1,73 0,258 NS
HD 1 474, 2 10, 32 0,033 *
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Fig.2: Effect of Sekator and Zoom on peroxidasés/égt(nmol /min/ mg protein) in two wheat varietiéd/aha (V1) and HD

(V2).

Herbicides are used for weed control in the agtical
fields. Since these compounds can be carried avesy f
the fields they are applied, they cause environalent
hazards in wide areas [26]. When herbicides ardieapp
in an uncontrolled manner, not only are weeds dachag
but the metabolic and physiologic processes of non-
targeted plants would also be affected [27, 28, P8nts
have developed various strategies in order to auiffe
negative effects of herbicides. Changes in antemid
enzyme level determine herbicide tolerance of pl§bé,
30]. In this study, we observed altered biochemical
parameters in wheat leaves as a result of the digebi
treatment.The reduction in the amount of proteinidde
due to decrease in protein synthesis or an incrieates
rate of protein degradation [31].

Reduction in protein content of plants may due to
the enhanced rate of protein denaturation &neak
down of existing protein to amino acid odueed
denovo  synthesisf protein  which is also
supported by the findings of[32, 33, 34].3
Peroxidases which constitute a wide variety of heme
containing enzyme act in a wide range of normal and
stress related physiological processes in plais [3
Ascorbate—glutathione  (AsA—GSH) pathway plays
significant role in protecting cells against ROSpiants.
APX and GR are the key enzymes of the AsA-GSH
pathway [37]. APX utilizes AsA as the electron doaad
functions by scavenging J,. APX and GR activities
have been shown to increase in various plant specie
under different stress conditions [38, 39]. [28ously
reported that herbicides, particularly at high
concentrations, cause the accumulation gdHand O,

at high amounts, which can inhibit the activitie§ o
enzymes including, in particular, CAT and group I
peroxidases. In this study, we observed that utider
influence of the herbicide, the activity of APX aereal
leaves disks was lowered or increased. The loweX AP
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activity was noted in maize disks incubated in ltheest
TOPIK concentration and after 1 h of treatment. The
highest activation (5.4-5.8-fold) was observed ineat
and rye, less so in maize. It seems likely that Adx
other peroxidases play a substantial role in theiehtion

of cell damage induced by xenobiotics[40]. Chaniyes
activities of antioxidant enzymes at various hedgc
concentrations and exposure times are directed to
suppressing oxidative stress by eliminating ROS
produced during all stages of stress. Differences i
enzyme activities in different plant species afatesl to
plant physiology and functioning of antioxidant &yas

in cells [41].

[l CONCLUSIONS
From the observed results, it is concluded thaattivity
of peroxidase increased in response to the hegbicid
concentration from recommended doses in HD vaoéty
common wheat. The increased peroxidase activity
indicates the scavenging mechanism of the plardassg
the ROS produced in response to the herbicidesstié®
defense mechanism of the plants against stresshuas
observed with the increased production of
peroxidase.From the present study it can be coadlud
that HD variety ofTriticumwas most sensitive among the
selected varieties as maximum reduction in protein
content was observed in it along with maximum iasee
in peroxidase activity.
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