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Abstract

This experiment was designed to compare the effect of spraying wheat straw aqueous extracts to control broad and
narrow leaf weed plants in wheat fields with some common used herbicides in the region. The study consisted of five
treatments; wheat straw aqueous extract; grass weeds herbicide clodinafop-propargyl (Topik); broad leaf herbicide
tribenuron-methyl (Granstar); zero control (no weed control) and zero or no- weed treatments , chlorophyll a, b and
total chlorophyll were indicated for all treatments after 48 hours from herbicide application. Results illustrated
significant differences between all treatments, minimumwheat yield was recorded in zero control plots then plots that
was treated with wheat straw aqueous extracts, Broad leaf weed herbicide (Granstar), narrow leaf weeds herbicide
(Topic) and maximum yield was recorded with zero weed treatments, results of this study elucidate the potentiality of
using wheat aqueous extracts for controlling some weed plants due to its obvious effect on reducing the weed plants
height and the levels of chlorophyll a, b and total chlorophyll in treated wheat plants.
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Introduction

Wheat is the main field crop in Iragi Kurdistan rain-fed area (Ismail, 2006) and (Marof 2007) despite the huge
fluctuation in the annual rain fall the yield losses due to weed plants has been estimated to be 45 % (Al-ali, 1982),
so weed plants are the main obstacle that causes economic losses during agricultural season, while the major weed
plants in the area could be classified as monocots or narrow leaf weeds such as; wild oat Avena fatua; canary
grass Phalaris minor; rigid rye grass Lolium rigidum; rye grass Lolium temulentum; and dicots or broad leaf
weeds such as wild mustard Brassica nigra, Cow cockle Vaccaria pyramidata, and syrian chephalaria
Cephalaria syriaca (Hassawy et al., 1968) (Robson et al.,1991). Weed problems all over the world are getting
worse due to the technological, economic and political factors (Gooding et al,. 1997) farmers in Iragi Kurdistan
as other farmers elsewhere prefer to use herbicides to control problematic weeds regardless to any environmental
sequences. Dramatically beside the immoral herbicide use that causes serious damages on the agro-environme nt
such as increasing herbicide resistance in weed plants, soil and irrigation water contamination, such misuse of
chemical herbicides eventually causes Killing of non-target organisms which might alter the natural balance of
the area (Labrada et al., 1994). Utilizing the allelopathical potential in agricultural management systems may
reduce the use of herbicides and minimize the pollution rates due to allelopathic active compounds that may
provide novel chemistry for the synthesis of herbicides, insecticides, nematicides, and fungicides, hence
allelopathy offers a new approach for the discovery of new leading compounds that might be used in an
environmental friendly manner (Macias et al., 1999) and (Macias et al ., 2000). Crop or weed plants different
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parts, which possesses allelopathic potent might be selected for different uses as herbicid alternatives (Bhatti et
al., 2000), (Brikett etal., 2001) and (Cheema and A. Khalig, 2005). While comparing the efficiency of different
used herbicides gives us acceptable indicator that investigators could depend on in future researches in the area
of using plants extracts that could be environmentally safe (Ali, 2010). This investigation aim was to compare the
wheat straw aqueous extracts spray effect with two widely used herbicides which were (Clodinafop-propargyl)
Topik® and (Tribenuron-methyl) Granstar® in order to indicate the probability of utilizing the straw extracts as
a bioherbicde in the region which may be easy and cheap solution for farmers.

Material and methods

A completely randomized block design experiment was established to investigate the effect of wheat straw
aqueous extracts foliar application on growth and yield of wheat Triticum aestivum plants and the weed plants
that used as test plants were four endemic weed species wild oat Avena fatua, canary grass Phalaris minor,
syrian cephalaria Cephalaria syriaca, and cow cockle Vaccaria pyramidata. The study consists of five
treatments; foliar application of wheat straw aqueous extract; foliar application of grass weeds herbicide
clodinafop-propargyl (Topik); foliar application of broad leaf herbicide tribenuron-methyl (Granstar); zero
control (no weed control) and zero weed plots treatments. The study was conducted for growing season of 2010-
2011 in the fields of the agricultural research center of Erbil province. Wheat seeds were sown at 27/ 11/2010
with sowing rate of 100 kg/ Hectare, while weed plants were sown at rate of 10 seeds of each studied species per
one meter field, then after germination seedlings were thinned to get only 3 weed plant species from each tested
weeds in one meter square land ( Ali, 2001). Fertilizers were used as DAP (Diammonium phosphate) with the
rate of 100kg/ Hectare with sowing process and followed by adding Urea fertilizer after 60 days from sowing
with the rate of 80kg/ Hectare, while herbicide application was conducted 29/1/2010 by using knap-sprayer for
the two tested herbicides with wheat straw aqueous extracts that was prepared by collecting fresh wheat straw at
harvest time form research agricultural fields then 1000 gm was soaked in 10 liters of distilled water for 24 hours
then it was filtered and keprt in deep freeze -28C"° till use ( Igbal et al, 2009). Two herbicides were used
clodinafop-propargyl (Topik) which is a grass weed herbicide and a broad leaf herbicide tribenuron-methyl
(Granstar) the rate of these two used herbicide was as it indicated in the label of the herbicide. Spraying was
conducted at 3/3/2011 by knapsack sprayer after calibration process to be sure of using the right amount of
herbicide diluted solution, liquid ( Yasin et al., 2010). After 48 hours from spraying wheat plants chlorophyll a,
b, and total chlorophylls were estimated by using ethanol 100% as a solvent. The leaf blades were cut into small
pieces with sterilized scissors and 0.250 gm was folded in a 25 ml dark bottle with 15 ml ethanol caped and stored
in a dark place for 24 hours. The dissolved materials including chlorophylls were decanted into another dark
bottle, while the bottles, containing the remaining leaf pieces were rinsed twice with 15 ml of 100% ethanol and
again incubated for 24 hours each time. The rinsing solutions were collected in the original dark bottle and broad
to 45ml with 100% ethanol. The absorbance of chlorophyll extracts were measured spectrophotometrically at 665
and 649 nm. Then the quantities of chlorophylls were evaluated according to the following equations (Knudson
et al., 1977).
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Mg Chl &/ ml solution = (13.70) (Asssnm) — (5.76) (Asaonm) ......... (1) ug Chl b/ ml solution = (25.80) (Ass9nm) —
(7.60) (A665nm) (2)

Chlorophyll concentration was expressed as pg Chl / mg dry weight, which obtained from separate leaf samples.
Finally, plants were harvested and wheat yield and 1000 seeds weight was recorded, while yield loss were

estimated according to the equation below

yield loss% === X100 ... 3)

Where Wy is the yield in zero weed plots and Ws is the yield in studied plots, which include all other investigated
factors (Canner et al., 2002) and (Baghstani et al., 2006). Statistical analyses were applied according to SPSS 16
program and Duncan method was used for comparing means of treatments.

Results and Discussion

Results of the recorded data (table-1) indicated significant differences between all treatments. Data of height of
wheat plants was at lowest level wheat plants were treated with Granstar herbicide while the tallest wheat plants
were found in treatments that treated with wheat straw extracts, these data results indicated that wheat plants did
not affected by its own straw aqueous extracts( Shahid et al., 2006). While when we studied 1000 kernels weight
the highest record was found with the use of Topic herbicides meanwhile lowest record was shown when wheat
plants were treated with its own aqueous straw extracts, which indicates the severity of competition between
grassy weeds with wheat in plots that grassy weeds were eliminated in early stages of commencement of
competition by using grass weeds herbicides in this particular study Topic® (Ali and Aziz 2002). Yield of the
field was estimated according to kilogram per hectare area and the highest value was indicated in zero weed
treatments where early and continues hand weeding was persuaded for eliminating the competition effect between
the crop and weed plants on the other hand when there wasn’t any methods used for weed control the yield of
wheat plants was at lowest levels, these results indicated the competition importance in the semi-arid environment
which the study was conducted, in such away the using of narrow leaf herbicide causes only 3.60 loss of yield
comparing with zero weed plots (figure-1), mean while using broad leaf weed herbicides caused about 22.12
yield loss which, indicates the different ecological niche between broad leaf weeds and wheat plants because by
using Granstar® only broad leaf weeds will be killed and grassy or narrow leaf weeds will survive and compete
for growth needs with wheat plants, although it is obvious that using wheat aqueous extracts as spray liquid caused
yield loss about 31.96% which may indicate the allelopathic potential of the used extract on wheat plants (
Steinsiek et al.,, 1982) and (Nakano et al ., 2006). Chlorophyll content for wheat plants that was estimated after
48 hours from spraying process indicated significant differences for Chl a, b and total chlorophyll in such manner
that it is obvious that using Topic® herbicide and wheat straw extracts caused reduction of all studied data of
chlorophyll content comparing to zero weed plants chlorophyll content as shown in (figure-2), these results
indicate that all spraying processes caused lowering the levels of chlorophyll a, b, and total where spraying of
Topic® caused lowering all recorded data to 68.21, 66.11 and 67.50 % respectively comparing to treatments of
no weed plants (figure- 3), chlorophyll content indicates the importance of the main photosynthetic pigment
content (Heldt. 2005). Weed plants height indicated that wheat straw aqueous extracts caused reduction in weed
plant height comparing to pure weed stand plots where only weed plants were sown (figure-4), the reason for this
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phenomenon may be due to the reality that wheat plants straw aqueous extracts may contain allelopathic
compounds that affect the growth of weed plants ( Opoku et al., 1997)..

Conclusion

This study indicates that wheat straw aqueous extracts which caused reducing chlorophyll content of wheat plants
besides reducing weed plants height. During the implementation of these experiments.
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