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Abstract

Dichlorophenoxy acetic acid herbicide was used to check its effect on biochemical characteristic of
wheat (Triticum aestivium). It was sprayed on wheat on tillering stage and samples were collected on milking
stage. The samples were used to estimate protein, sugar, phenolic compound and activity of catalase and
ascorbate peroxidase. 0.03 M concentration showed high protein and sugar contents. 0.04 M showed highest
activity of catalase and ascorbate peroxidase activity.

Introduction

Among the pesticides most widely used are herbicides. For the control of weeds herbicides
are effective and economical because weeds are the most important pest in crop production.
Certain herbicides affect metabolic pathways and systems unique to plants but absent in animals.
(Periyanayagi and Senthilkumar 2015). Herbicide interference with the morphology, physiology
and biochemical pathways of treated plants varies according to the characteristic actions of the
herbicide and depends upon the degree of tolerance or susceptibility of the crop plant species.
Mode of action of herbicide is not well documented but it was examined that once an herbicide
reaches the targeted site of treated plants, the biochemical processes are affected. Herbicides differ
in their site of action and may have more than one site of action in plants.

Dichlorophenoxy acetic acid (2,4-D), a chlorinated phenoxy compound, functions as a
systemic herbicide and is used to control many types of broad leaf weeds (Periyanayagi and
Senthilkumar 2015). The herbicide 2,4-D had been used in crop fields quite for a long time.
Depending on the type of cereal crop, the weed spectrum, cultural practices and climatic factors,
2,4-D might be applied as salts, esters, amines or free acid formulations. The herbicide application
is usually made when weeds and cereal crop plants are small (Kumar and Singh 2010).

Wheat is the member of Poaceae, tribe hordeae, genus Triticum and species aestivum. Wheat
crop has ability to grow everywhere so it was cultivated in all areas such as tropical, subtropical
and temperate areas (FAO 2002). Most of the people used wheat (Triticum aestivum L.) as a major
source of food. It has rightly been called “The King of Cereals, in addition food, wheat is used in a
number of ways for a large population (Khan et al. 2011). Wheat (T. aestivum) is a staple food in
Pakistan and plays a vital role in its economy. Weeds are one of the factors that are effect the
wheat crop production and reduce yield. Many agronomic practices are used to eliminate weeds.
2,4-D is a common herbicide used in the fields to remove the weeds. The present study is
conceived to analyze the impact of 2,4-D on a biochemical aspect of wheat.

Materials and Methods

Five genotypes viz.,, AAS-2011, Punjab-2011, NARC-2011, NARC-2009 and Millat-2011
were selected to test their response toward the effect of 2, 4-D herbicide. RCBD with three
replications was used. Three different concentrations of 2, 4-D were used. Fully developed flag
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leaves was sampled for biochemical analysis at milking (Zadoks scale 70) stage (Zadoks et al.
1974).

Protein contents from the samples were determined by following the method of Bradford
(1976). The quantity of protein was estimated from samples by reading the absorbance at 595 nm.
Sugar content was estimated according to Dubois et al. (1956). The absorbance was taken at 420
nm. Standard curve of glucose was used to calculate the concentration of unknown sample. Total
phenolics was determined following the method of Julkenen-Titto (1985). The mixture was
vortexed and absorbance was read at 750 nm using a spectrophotometer. Total phenolic contents
were calculated from the standard curve made of gallic acid.

The activity of ascorbate peroxidase was deteremined according to Bartoli et al. (1999). The
activity of enzyme was analyzed by following the decrease in the absorbance (265 nm). Catalase
activity was assayed according to Aebi (1984). The disintegration of H,O, was directly observed at
240 nm by following the decrease in extinction. The catalase activity was measured by measuring
per minute difference in extinction.

ANOVA was used to test the significance of the obtained data and then DMRT was performed
to compare differences among means.

Results and Discussion

Significant results in wheat varieties from each other were observed with respect to protein
during 2013-14 and 2014-15 (Table 1). In case of herbicide treatment, 0.03 M application of 2,4-D
herbicide increased protein content and 0.04 M decrease protein content. The high concentration
(5 ppm) of 2,4-D treated Bhendi seedlings showed a reduction in protein (Periyanayagi and
Senthilkumar 2015) while El-tayeb and Zaki (2009) reported that soluble protein was decrease
significantly with increase the concentrations of 10 - 4 % 10 - 5% and 10 - 6% round up herbicide
in leaves, root and stem of Vicia faba.

Varieties, concentration of 2, 4-D showed significant difference regarding sugar during both
years of study (Table 2). 0.03 M application of 2,4-D increased sugar content and 0.04 M
decreased sugar content.

High concentration of 2,4-D (5 ppm) showed reduction in sugar in Abelmoschus esculentus seedlings
(Periyanayagi and Senthilkumar 2015). Prensser et al. (1984) investigated that application of herbicide
Malathion decreased the soluble sugar content in Vicia faba plants. Our result are in accordance with that of
Periyanayagi and Senthilkumar (2015) and Prensser et al. (1984). This is probably due to the inhibition of
photosynthetic machinery especially the Hill reaction and reduction in chlorophyll content of the leaf also
decline in protein (Periyanayagi and Senthilkumar 2015).

Results showed that significant difference was observed among five genotypes of wheat by
applications of different concentrations of 2,4-D with respect to phenolic compound during both
growing seasons (Table 3).

An increase in phenolic compound was observed in soybean plants treated with the commonly
used herbicide glyphosate ((Marchiosi et al. 2009). Our results are in agreement from previous
results. Which might have resulted from the formation of excessive amounts of free radicals in the
leaves (Michatowicz and Duda 2009).

Genotypes of wheat found to be significantly different from each other in case of catalase
activity during both growing seasons. Herbicide treatments resulted in an increase in the activity
of catalase enzyme over untreated check. Mohammad et al. (2000) also reported an increase in
catalase activity in wheat seedlings with herbicide. El-Tayeb and Zaki (2009) reported that
catalase activity was increased significantly with the increased concentrations of roundup
herbicide in leaves and root of Vicia faba.
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Data concerning ascorbate peroxidase activity (Table 5) showed varieties and concentrations
to be significant during both growing seasons.

Foliar application of both 50 uM oxyfluorfen and 100 uM paraquat in rice plants increased
ascorbate peroxidase (Kim and Jung 2013). El-tayeb and Zaki (2009) reported that ascorbate
peroxidase activity was increased significantly with the increased concentrations of roundup
herbicide in leaves and root of vicia faba.

Results showed an improvement in biochemical attributes of wheat varieties (NARC-2011,
Millat-2011 and Aas-2011) when 0.01, 0.03 and 0.04 M concentrations of 2,4-D herbicide were
applied.
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