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Introduction

Competition between wheat (Triticum aestivum L.) and weeds is one of the most important restrictions of
global production of this plant, and Human solutions for management of pests and weeds have destroyed the
biodiversity in agroecosystems (Bushong et al., 2011; Lemerle et al., 2001). The function of natural and
agricultural ecosystems is based on biodiversity. Destruction of biodiversity is a serious threat to the
sustainability of agricultural ecosystems and, ultimately, food security in the world. Use of pesticides and
chemical fertilizers is one of the most important methods of intensive management in agriculture that damages
biodiversity (Marshal et al., 2003).

Materials and Methods

A factorial experiment based on a randomized complete block design with three replications in two years of
2012-13 and 2013-14. The test factors included pesticides at three levels (Non insecticide, Deltamethrin as a
general insecticide and Phyenrythion as a specific insecticide) and Herbicide on four levels (Non herbicide, two
herbicides 2,4.D , Topic and the combination of them) was carried out. Weeds were sampled 5 times during the
growing season, and Weed species were identified and counted. Sampling was performed before and after the
treatment. Relative density and relative frequency of weeds, weed Species, Shannone diversity index, Species
reachness and wheat yield were studied.

Results and Discussion
Data analysis showed that in both years, the effect of herbicides on the weed density and dry weight of

broad-leaf weeds and total weed dry weight were significant. However, the effects of pesticide treatments on the
density and dry weight of weeds were not significant. In both crop years, the use of two herbicide mixtures had
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the greatest effect on reducing the density and dry weight of broadleaved weeds and total weed dry weight. The
highest Shanone diversity index was observed in non-herbicide treatments in 2012-13, which had a significant
difference with other treatments. The highest Shannon diversity index was observed in the control plots, and the
lowest Shannon diversity index were observed in the combined treatments of both herbicides in the 2013-14 crop
year. It seems that the combination of both herbicides, in addition to dry weight and density, has the greatest
impact on weed species diversity. The species observed in both years were similar to each other. The main weed
species of the field included Convolvulus arvensis L. Descurainia sophia Webb ex Prantl  Avena ludoviciana

Durieu, and Secale cereale L. The contribution of grass species to the total density was 30% and the share of
broad-leaf weed was measured at 70%. Therefore, the frequency of broadleaved species was higher than that of
grass weeds in the field. Herbicides changed the demographic structure of weed societies and reduced the weed
biodiversity index. In both years, different treatments of pesticides did not have a significant effect on the
changes in weed density. The effect of herbicides in both years and the effect of pesticides only in the 2013-2014
on the yield of wheat were significant. The application of pesticides significantly increased the economic yield of
wheat. However, increasing the density and dry weight of the weed decreased wheat economic yield. Wheat
economic yield decreased with increase in weed density and weed dry weight.

Conclusion
Herbicides have changed the population structure of weeds and reduced the biodiversity index of weeds.
Negative and significant correlations were observed between wheat yield and species richness and shannon
diversity index in both years. In general, Intensive management, specially herbicide usage in wheat
agroecosystem, changed the composition of the plant communities and reduced the biodiversity and weed
species richness. The result of the reduction in diversity in this ecosystem is a greater dependence on chemical
inputs, which causes environmental pollution and a threat to agricultural sustainability.
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of study
Sl Sl
L "’“Lc PU g om0 "iu e °_°"5& “.f'“‘”“”’% Rela‘fi‘:/:a‘g’usngsance Rel‘:\.;:/:ajer)l-;ity
Scientific name and persian name Family Life Cycle 201213 2013-14 201213 2013-14
Gl )30 Sy
Convolvulus arvensis L. Convolvulaceae perennial 48.3 42.7 16.3 19.6
&b pasls
Sisymberium irio L. Brassicaceae annual 30.9 21.9 10.7 8.3
Sl pass
Descurainia sophia (L.) Webb ex Prantl Brassicaceae annual 46.2 34.7 17.6 155
i
Veronica persica Poir. Plantaginaceae annual 22.9 20.1 9.6 8.2
gy
Malcolmia africana (L.) R.Br. Brassicaceae annual 20.8 17.7 6.2 59
o5 gl st
Lactuca serriola L. Asteraceae annual 1.0 14 0.3 0.5
SosiS
Stellaria media (L.) Vill. Caryophyllaceae annual 22.6 184 9.5 7.3
opli
Fumaria officinalis L. Papaveraceae annual 19.8 14.2 6.9 5.7
Glaucium sp. Papaveraceae annual 3.5 3.1 1.0 1.0
iy SV
Avena ludoviciana Durieu. Poaceae annual 20.8 21.2 8.3 10.3
Bromus japonicus Thunb. Poaceae annual 9.0 9.0 3.6 4.2
sl
Secale cereale L. Poaceae annual 29.2 23.3 10.0 13.5

Db on oanlie dloriz 2ly5 GBS g)l50 )3 15 Alugs ygos (Sj a2 a5l 4gS cpl
1 This species is also seen on the fields as a Biennial plant
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Fig. 1- Relationship between relative frequency and relative density of Weeds that sampled by quadrats in two years of study
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The linear equation with its coefficient of regression explanation is shown in Fig.
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Fig. 2- Weed density changes in the field under treatments with herbicides and pesticides in 2011-2012
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Vertical bars on the points are standard error mark. On the axis of time, the arrow with a dash reflects the time of spraying herbicide
and the arrow with a continuous line indicating the time of spraying the pesticide.
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Fig. 3- Weed density changes in the field under treatments with herbicides and pesticides in 2013-2014
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Vertical bars on the points are standard error mark. On the axis of time, the arrow with a dash reflects the time of spraying herbicide
and the arrow with a continuous line indicating the time of spraying the pesticide.
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Table 3- Source of variation, degree of freedom and mean of square effects of pesticide, herbicide and their interactions
on weed dry matter and density in 2012-2013

L @, job e S 5 joB e o515
S 833 Weed dry matter Weed density
S.0.vV broad-leaved Grass broad-leaved Grass
df Total Total

weeds weeds weeds weeds
ns ns

Sk 2 0.01 2.0y 0.005 (0.2 (LS 0012 2.5 0.007 (L.0f* (8:2)
(Block) &) 2 0.01 &) &0 0.005
a3l ns ns

sl 2 0.01 (1/9y® 0.056 (1.9 OS5 5019 3.9y 0.02 2.8/ 54)
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- . ns ns

oS wile 3 0.10 (29.0f" 0.53 (27.8)" ®.6) 0.06 (20.1) 0.09 (20.1)" (4.8)
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Table 5- Source of variation, degree of freedom and mean of square effects of pesticide, herbicide and their interactions
on weed dry matter and density in 2013-2014
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Ol pudi gho 833 Weed dry matter Weed density
SOV df Total Broad-leaved oo \weeds Total Broad-leaved Grass weeds
weeds weeds
stl{k 2 0.07 8.1 0.07 3.3y 0.07 (10.8)™ 0.03 (6.6)™ 0.02 2.9y 0.04 (17.5)
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Herbicide (H)
IxH 6 003(102ys  0.12(17.9) 0.01(7.1ys  0.02(12.7ys  0.04(18.8) 0.004 (0.6)
E”" 22 003(36.8)  0.047 (25.4) 0.03 (55.8) 0.01 (34.6) 0.02 (29.3) 51.4 (0.01)
rror
el e 9.3 16.8 10.8 8.2 11.7 7.9
CV (%)
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For analysis of variance, data was converted by logarithmic method.
The values in brackets represent the percentage of the total variation variance that belongs to the respective change source.
=+ andns gre significant at of 5%, 1% probability level and no significant difference, respectively..
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Table 6- Effect of herbicide application on weed density and weed dry weight after treatment in 2012-2013

SASdle jlo Suid 39 w1y
Herbicide“ Dry matter (g.m?) Density (plants per m?)
Total Broad-leaved weeds Grass weeds Total Broad-leaved weeds Grass Weeds
oSl u”b 144,72 66.92 77.82 24.42 1472 9.8
No_herbicide
S99 106.2% 44,02 62.22 19.1% 11.1% 8.02
2,4-D
Jikox <2905 g 26.2% 79.6° 17.8% 8.0 9.8°
Topic
2,4-D + Topic 73.6P 9.3¢ 64.22 11.1° 3.1° 8.0

Al o 0S5 b Iy gxe BB 4B o yd A0 liebol pdans ,d (LSD) Sl xe coglis JBlus 901 Lwlslp oS yidio Chyn S JBlos b i s gl p Sl *
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using *
LSD Test.
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Table 6- Effect of herbicide application on weed density and weed dry weight after treatment in 2013-2014

d.«fd.l.c )w Swis 039 ﬁs‘;
Herbicide“ Dry matter (g.m?) Density (plants per m?)
Total Broad-leaved weeds Grass weeds Total Broad-leaved weeds Grass weeds
oSl %’9_’\" 91.12 32.2@ 58.92 29.32 1242 16.9%
No_herbicide
25 57.30 1.8° 55.6° 15.65 1.0° 1472
2,4-D
iker w23 g6 32.0° 44.4% 227 11.1° 116%
Topic
2,4-D + Topic 36.4¢ 3.6° 3290 10.7¢ 1.8b 8.9°
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Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using *
LSD Test.
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Fig. 4- Weed Shannon Diversity Index in herbicide treatments at each sampling term in two years of experiment
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andns: gre significant at of 5%, 1% probability level and no significant difference, respectivly =#*
Vertical bars on the columns indicate a standard error.
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Table7- Source of variation, degree of freedom and mean of square effects of pesticide, herbicide and their
interactions on wheat grain yield in two years of experiment
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) JUVe i V0] o Economic yield
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2013-14 2012-13
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Insecticide (I)
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Herbicide (H)
IxH 6 173047 (7.26) 79215 (2.45)
s 22 178010 (27.4) 310326 (35.15)
Error
St e 9.57 15.44
CV (%)
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The values in brackets represent the percentage of the total variation variance that belongs to the respective change

andns: gre significant at of 5%, 1% probability level and no significant difference, respectivly. #**
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