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Abstract

Weeds are considered as one of the biggest obstacles in wheat production. Using the proper
seeding rate and applying the effective weeding program are among the factors suppressing weeds,
improving wheat grain yield and its quality. This study aimed at evaluating the effects of five weed
control treatments i.e. Bromoxynil (Brominal) (24% EC), Clodinafop-Propargyl (Topik) (15% WP),
Brominal + Topik together, along with hand weeding and unweeding check; four seeding rates viz. 60,
80, 100 and 120 kg /feddan (fed)” and their interaction on productivity of durum wheat and associated
weeds. The results revealed that increasing seeding rate from 60 to 120 kg/fed caused big reduction in
dry weights of all weeds. Brominal + Topik gave the highest reduction in dry weight of grassy,
broadleaf and total weeds. Applying Brominal + Topik together under 100 or 120 kg/fed seeding rate
was the best combined treatment for controlling weeds. Increasing seeding rates from 60 to 100 kg/fed
significantly increased number of spikes/m? and grains/spike in one season only. Weight of 1000 grains
was reversely decreased with increasing seeding rate from 60 to 120 kg/fed. Grain yield was increased
when seeding rate increased from 60 to 100 kg/fed. Brominal + Topik treatment was superior in
improving most wheat yield components, grain and straw yields. It increased grain yield with 43 and
38% as compared to the unweeded plots in first and second seasons, respectively. Using 80 or 100
kg/fed seeding rate and controlling weeds with Brominal + Topik as post emergence herbicides would
be recommended for achieving high grain yield (21 ardeb/fed)”™ under similar conditions of desert

reclaimed soil highly infested by weeds.

* 1 fed =4200m®’=0.42ha " 1ardeb = 150 kg of wheat grains, 1 ardeb/fed = 0.3571 ton/ha
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Introduction

Wheat is the first staple food crop in Egypt where it provides the Egyptians with 19% of the total

net food, 31% of calories and YA% of proteins*. Durum wheat (Triticum durum, Desf.) is used mainly



for producing semolina which used for making macaroni and other food stuff. It is intensively
cultivated in south valley of Egypt due to its good heat tolerance representing 9.3% of total wheat area
(3.393 million fed)*. Increasing the harvested area, the yield per unit area and/or decreasing the yield
losses are the main national targets for improving wheat production to meet the food demands of the
increased population. Wheat grain production including durum wheat has noticeably increased in the
last two decades, however, the domestic production covered only 54.5% from the available supply**
and 68.3% from the actual amounts used for food in 2014*. Although several high yielding wheat
varieties have been developed and released to the farmers, the national average yield (18.67 ardeb/fed) is
below the potential records (23.02 ardeb/fed) in some extension fields (El-Bana et al., 2013).
Accordingly, a good variety needs to exert its high yielding potentiality to be grown at suitable
environment and to receive all crop management at the optimum levels.

Using the proper seeding rate and applying the effective weed management programs are among
the factors suppressing weeds, improving growth and yield of wheat crop. Weeds are a major obstacle
in wheat production. Yield losses caused by weeds may be due to strong competition with crop plants
for growth factors i.e. water, light, nutrients, space and CO or their allelopathic effects. Weeds not only
cause a yield reduction (¥+.Y% as reported by Chopra et al., 1999), but also decrease the yield quality,
hinder harvesting and increase production costs. Hand weeding is a common method of weed control in
wheat fields in Egypt. This method is still in use to control weeds particularly when wheat is grown for
seed production and weeds are being in low densities or may be used to complete the action of
inadequate chemical control. Hand weeding in wheat was effective in controlling all weeds in terms of
reducing weed density (Singh et al., 1989; Abd El-Hamid, 1998), fresh biomass (Nassar, 2003; Mekky
et al., 2007) and dry weight (Abuziena et al., 2008). In most cases, hand weeding improved wheat yield
components and increased grain yield (Verma and Srivastava, 1989; Helal, 2003).

Chemical weed control in wheat production is easier, cheaper and takes less time than hand
weeding. Bromoxynil is effective herbicide against many small annual broadleaf weeds. It is primarily
a contact herbicide and, therefore, it is ineffective against perennials and can be used safely on seedling
wheat (Appleby, 1987). Clodinafop-propargyl is a selective herbicide used widely to control grassy
weeds in wheat crop. It was excellent in suppressing weeds, reducing their biomass and its effect
translated directly into the yield components and finally to increase the grain yield (Yehia et al., 1998;
Weiner et al., 2001; Bibi et al., 2008).

Establishment of adequate wheat stands by sowing the proper seeding rate is necessary for



potential high yields which increase returns from other production inputs and may decrease the need for
chemical weed control (Paulsen, 1987; Murphy et al., 1996). It is reported that increasing seeding rate
decreased weed densities, fresh weight and dry matter (Salem et al., 1994; Burnett et al., 2003).
Increasing seeding rate increased plant height, number of spikes, grain and straw yields per unit area,
while number of grains per spike and 1000 grain weight were decreased with the higher seeding rates
(Salem, 1999; Arduini et al., 2006). Poor stands, on the other hand, limit grain yields through the weeds
inter-specific competition and may increase the need for other management inputs. Reviewing literature
on wheat management in Egypt showed that most of available information is dealing with bread wheat,
but few dealt with durum wheat. Thus, the objective of this study was to evaluate some weed
management, different seeding rates and their interactions on the performance of cv. Sohag 3 durum

wheat and associated weeds under new desert land conditions in Sohag governorate.

*According to Economic Affairs Sector, Ministry of Agriculture and Land Reclamation, 2015, Egypt.

**= domestic production + imports + stock in year first — stock in year end — exports
Materials and Methods
A two-year field experiment was carried out at Alkawthar Farm of Faculty of Agriculture, Sohag
University, Egypt during 2004/05 and 2005/06 seasons. The top-soil (0-30 cm) of the experimental
farm was Sandy-clay with pH (1:1) 7.6, EC (1:5) 0.65 dS/m and having 2.63% organic matter and
0.17% total N. This work aimed at evaluating five weed control treatments under four seeding rates and
their interactions on productivity of durum wheat and associated weeds. The used seeding rates were
60, 80, 100 and 120 kg /fed. The weeding treatments were as follows:
1. Hand weeding twice at 30 and 45 days after sowing (DAS).
2. Bromoxynil (3, 5-dibromo-4-hydroxy-benzonitrile), known commercially as Brominal, (24%
EC), applied at the rate of 1.0 L/fed, at 4-5 wheat- leaf stage.
3. Clodinafop-Propargyl {2-propnil [®-2-(4-5-chloro-3-fluoro-2 pyridnyloxy) phenoxy] —
propionate}, known commercially as Topik, (15% WP), applied at the rate of 140 g/fed at 45
DAS.
4. Brominal at the rate of 1.0 L/fed + Topik at the rate of 140 g/fed applied at the same times as for
each alone.
5. Control (unweeding check).

The herbicides were sprayed using a 20 L- knapsack sprayer with one nozzle.



A randomized complete block design (RCBD) in split-plot arrangement with four replicates was
used. Seeding rates were arranged randomly in the main plots, while the subplots were randomly
assigned to weed control treatments.

Seeds of durum wheat cv. Sohag 3 were drilled manually into 3-5 cm-depth rows on 1% and 3™

Dec. in the first and second seasons, respectively.

The experimental area was divided into 10.5 m? (3 m x 3.5 m)- subplots; each consisted of 15

rows (20 cm apart).

The phosphorus fertilizer in the form of calcium superphosphate (15.5% P,0Os) at a rate of 150
kg/fed was added at sowing. Nitrogen fertilizer was added in the form of urea (46.5% N) at a rate of
112 kg N/fed splitted into three portions, the first one (20%) was applied at sowing, the second (40%)
added at tillering and the third (40%) applied at stem-elongation stage. Other cultural practices were
performed as recommended for wheat production in the area.

Data recorded:
I. Weeds:
Weeds were hand pulled from one square meter in each subplot at 75 DAS, then separated to narrow
leaf (grasses) and broadleaf weeds. Weeds were air dried for seven days and then oven dried at 70° C
until a constant weight, then dry weight of grassy weeds, broadleaf weeds and total weeds were recorded
in g/m?
1. Wheat traits:

A. Vegetative characteristics:

At 100 DAS, number of stems (main stem and tillers)/0.5 m?; plant height (cm) and flag leaf area
(cm?) were measured on a 10-stems sample. Flag leaf area was calculated by multiplying blade length *
maximum blade width * 0.75 according to Richards (1983).

B. Yield and yield components:

At harvest, plants on 0.25 m? area were cut at soil surface to measure and record the following

traits:
1) Number of stems (main stem and tillers)/m?. 2) Number of spikes/m®. 3) Plant height (cm) of 10

stems. 4) Spike length (cm) and grain number/spike on 10 spikes. 5) Weight of 1000 grains (g),

average of three samples.



At harvest, plants on 4 m? internal area (other than the previous 0.25 m? area) in each subplot
were cut at soil surface to estimate grain yield (ardeb/fed) and biological yield (ton/fed = 0.42 ton/ha).
Straw yield (ton/fed) was calculated by subtracting grain yield from biological yield.

C. Protein content (%0):

Nitrogen determination was carried out by the improved Kjeldhal method of A.O.A.C. (1980) and
Protein content (%) was calculated by multiplying N% * 5.7

Statistical analysis:-

All data for each season were statistically analyzed according to technique of analysis of variance
(ANOVA) by MSTAT-C software package. Least significant difference (LSD) test at 5% level of
significance was used for treatment means separation according to Gomez and Gomez (1984).

Results and discussion

I- Dry weight of grasses, broadleaf and total weeds at 75 DAS:

Weeds survey exhibited that the prevalent grassy weed species associated with wheat crop plots in
both seasons were Avena fatua L., Cyperus longus L. and Lolium temulentum L. Meanwhile, the
broadleaf weeds were Ammi majus L., Medicago polymorpha L., Rumex dentatus L., Plantago major L.,
Sonchus oleraceus L. and Malva parviflora L

Data in Table 1 indicate that the dry weights of grassy, broadleaf and total weeds at 75 DAS

were significantly decreased with increasing seed rate from 60 to 120 kg/fed in both seasons, except for
broadleaf and total weeds in the second season. As an average over the two seasons, increasing the seed
rate from 60 to 120 kg/fed caused a reduction in dry weight counted for 46.3, 34.1, and 37.7 % of
grassy, broadleaf and total weeds, respectively. This effective action of the increased seeding rate on
reduction of dry weight of weeds might be due to the competition of high densities of wheat plants on
growth factors against both broadleaf and grassy weeds. These results are in consistence with those
obtained by Burnett et al. (2003). Weed control treatments significantly reduced dry weight of grassy,
broadleaf and total weeds as compared to the check (unweeded) in both seasons (Tablel). The
application of Brominal at 1.0 L./fed + Topik at 140 g/fed (Brominal + Topik) gave the highest
reduction in the dry weight of narrow leaved, broad leaved and total weeds at 75 DAS. This reduction in
dry weight of grassy, broadleaf and total weeds caused by Brominal + Topik compared to the check was

amounted for 91.7, 77 and 81.7 % as an average of the two season’s data.



Since it is known that Brominal is a selective herbicide specific for broad leaved weeds and
Topik is a selective herbicide against narrow leaved weeds, then using Brominal + Topik together
suppressed a wide range of both narrow and broad leaved weeds. These results are in harmony with
those reported by Atalla et al. (1998) and Nassar (2003).

A significant effect of the interaction between seeding rate and weed control treatments on
narrow leaved and total weeds at 75 DAS was observed in both seasons (Tablel). Using (Brominal +
Topik) under seeding rate of 120 kg/fed gave the greatest reduction in dry weight of narrow leaved and
total weeds. Yet, the differences in weed dry weights between 100 or 120 kg/fed seeding rates were
insignificant with using the same weed control treatment.

I1- Wheat vegetative traits, yield, yield components and protein content.

Data recorded on number of stems (main stems + tillers)/m? at 100 DAS and at harvest (Tables 2,
3) indicate that this trait almost increased with increasing of seeding rates from 60 kg up to 120 kg/fed at
100 DAS and up to 100 Kg/fed at harvest as predicted. This observation might be due to the fact that
the increased seeding rates gave higher plant densities which produced more stems/m?. As wheat plants
were growing from 100 DAS to harvest, the intra-specific competition on growth factors increased.
This phenomenon could be the reason that the highest seeding rate of 120 kg/fed gave lesser stems
compared to 100 kg/fed seeding rate at harvest in both seasons.

Weed control treatments exerted significant effects on stems number/m? at 100 DAS and at
harvest in both seasons. Brominal + Topik gave greatest number of stems, while the least number of
stems resulted from the unweeded check (Tables 2, 3). In this respect, chemical weed control with
Brominal or Topik, each alone or both together exceeded mechanical (hand weeding) treatment. Such
result might be due to the herbicidal effect which could minimize both weeds densities and their inter-
specific competition with wheat plants which allowed plants to be more prolific for tillers.

The interaction effect of weed control treatments and seeding rate on number of stems/m? at 100
DAS was significant in the two seasons of the study. The combined treatment of Brominal + Topik and
seeding rate of 120 kg/fed (in the first season) or 100 kg/fed (in the second season) produced the higher
number of stems compared to the unweeded plots with seeding rate of 60 kg/fed which resulted in the
least number of stems in both seasons.

Flag leaf area at 100 DAS (Table 2) increased significantly with increasing seeding rate from 60
to 100 kg/fed in the first season only. Weeding treatments gave significant increases in flag leaf area as

compared to the check which produced the least flag leaf area in both seasons.



Plant height measured at 100 DAS and at harvest was significantly increased with increasing
seeding rate from 60 to 120 kg/fed in both seasons (Tables 2, 3). The higher seeding rates resulted in
higher plant densities which produced the taller plants. The shading caused by the dense populations
might induce some growth promoters as auxins or gibberellic acid which was the reason for this result.
Similar results on number of stems/m? and plant height as affected by seeding rate were reported by
Salem (1999) and EI-Bana (2000).

Spike length didn’t change much with changing weed treatments, seeding rates or their
interaction in both seasons except for weeding treatments in the second season (Table 3). Yet, the
Brominal + Topik treatment gave the longest spikes. It seems that such trait is less affected be the
environmental changes.

Data recorded in the two seasons on attributes of grain yield i.e. spike number/m? grain
number/spike and 1000-grain weight (g) are presented in Table 4. Number of spikes/m? increased with
increasing of seeding rate from 60 up to 100 kg/fed and this increase was significant in the first season
only. It seems that using of 100 kg/fed seeding rate was the optimal for this trait. However, the 120
kg/fed seeding rate increased the competition among wheat plants which in turn retarded their ability to
yield more effective tillers and consequently the spikes. These results are in line with those obtained by
Salem (1999), El-Bana (2000) and Arduini et al. (2006). Weed control treatments revealed significant
effects in both seasons on this important yield component. Using of Brominal or Topik herbicides, each
alone or in combination produced more spikes/m2 as compared to the unweeded treatment or hand
weeding treatments. The Brominal + Topik treatment gave 20.5% more spikes than hand weeding, as an
average of the two seasons. Suppressing weeds in the treated plots with herbicides or by hand weeding
might give wheat plants more area to grow better and produce more effective tillers that bear spikes.

Number of grains/spike increased and reached to the significance level in the second season with
increasing seed rate from 60 up to 100 kg/fed. This result might be due to the fact that the high seed rate
increases the number of main stems and decreases the number of effective tillers (Gardner et al. 1990),
consequently, the main stem spikes that produce more grains. Results on the number of grains/spike as
affected by seeding rate didn’t take the same trend as reported previously by Salem (1999) and Arduini
et al. (2006). Weed management treatments showed significant differences in number of grains in both
seasons. Application of Brominal + Topik treatment yielded more grains/spike compared to other
weeding treatments. Yet, application of Brominal alone came the second in this respect. This result was
in agreement with those obtained by Yehia et al. (1998), and Bibi et al. (2008).



Weight of 1000 grains, however, responded reversely to the previous yield components where its
value was almost decreased with increasing of seeding rate. This result might be due to the
compensation phenomenon in wheat yield components. Slafer et al. (1996) reported that the grain
weight has only little or negligible effect and, in some trials, has declined with increased yield. Similar
results were obtained by Hassan (1999) and Abd-EI-Samie (2001). Meanwhile weed control treatments
showed significant increases in 1000 grain weight compared to unweeded treatment. Hand weeding was
the first in this respect, while Brominal + Topik treatment came the second with insignificant difference
between them. This result was in line with those obtained by Nagla (1998) and Anaam (2003).

Data on grain yield as affected by seeding rate, weed management treatments and their
interaction in 2004/05 and 2005/06 are presented in Table 5. In regard to the effect of seeding rate,
grain yield was significantly increased with increasing seeding rate from 60 to 80 kg/fed which were
18.38 and 18.42 ardeb/fed in first and second seasons, respectively. However, the additional increases
in grain yield due to the seed rate of 100 kg/fed were not significant as compared to the 80 kg/fed seed
rate. Such result was expected since the major yield components (number of spikes/m? and grains
number/spike) took similar trend. Hence, increasing the seeding rate up to 120 kg/fed resulted in grain
yield reduction as compared to 80 or 100 kg/fed rates. The intra-specific competition among wheat
plants on light, nutrients, water and other growth factors might be the main reason for such vyield
reduction caused by the highest seeding rate. These results are in consistence with those reported by
Murphy et al. (1996), Zohry et al. (1998) and Staggenborg et al. (2003). Weed control treatments
exhibited significant increases on grain yield/fed as compared to unweeded plots in both seasons.
Brominal + Topik treatment achieved the highest grain yield of 20.02 (43% higher than the check in the
first season) and 19.74 (38% higher than the check in the second season) ardeb/fed. Nevertheless,
Brominal or Topik each alone came the second and the third on the rank for grain yields in both seasons.
In this respect, data clearly indicated that chemical weed control was more effective than hand weeding
for achieving higher grain yields. Ormeno (1992) and Mekky et al. (2007) reported similar findings on
grain yield as affected by chemical and mechanical weed control. The interaction effect of seeding rate
and weeding treatments on the grain yield was significant in both seasons. Treatment of Brominal +
Topik with using 100 kg/fed seeding rate resulted in the highest grain yield/fed, but the difference in
grain yield between 80 and 100 kg/fed rates were insignificant in both seasons. This result suggests that
sowing 80 kg/fed seeding rate with controlling weeds using Brominal + Topic was the best combination

for achieving high grain yields under similar conditions.



Protein content was insignificantly affected by seeding rates, weeding treatments and their
interaction in the first season (Table 5). However, weed control treatments and their interaction with
seeding rates showed significant effect on this important quality trait of wheat grains in the second
season. The highest protein content (13.5%) was obtained from applying Brominal + Topik treatment
under 100 kg /fed seeding rate with no significant difference in this trait between 100 or 80 kg/fed
seeding rates. Yet, the lowest value of protein content was produced from using the lowest seeding rate
of 60 kg/fed with unweeded treatment in both seasons. Similar results were obtained by Puri et al.
(1989) and Abdulkarim et al. (2015). While the results of weeding control treatments are on the
contrary with those of El-Desoky (1990), who reported that chemical and mechanical weed control did
not significantly affect protein content in wheat grains.

Straw yield was significantly increased as seeding rate increased from 60 up to 120 kg/fed in first
season and up to 100 kg/fed in second season (Table 5). The increases in number of plants per unit area
caused by the higher seeding rates might be the direct reason for such increases in straw yields. Similar
results were reported by Salem (1999). Weeding treatments significantly affected straw yield in both
seasons. The highest straw yield (4.47 ton/fed) was resulted from Brominal + Topik treatment, followed
by Brominal treatment which gave 3.85 ton/fed, as an average of the two seasons. Similar to grain yield
results, the interaction effect of seeding rate and weeding treatments on straw yield was significant in
both seasons. The highest straw yield (5.53 ton/fed) was resulted from application of Brominal + Topik

herbicides with using of 100 kg/fed seeding rate, as an average of both seasons.
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Table () Family, scientific name and common name for the prevalent weeds with wheat crop in the

experimental site during 2004/05 and 2005/06 seasons.

Weeds group Scientific name Common name Family A;ZE:E
Ammi majus L. Tooth pick Umbelliferae asl)
Medicago polymorpha L. | Black medic Fabaceae Shall Jasl)
Rumex dentatus L. Dock (sorell) Polygonaceae ol

Broad leaved : - .
Plantago major L. Broad leaf plantain | Plantaginaceae Jdeall gl
Sonchus oleraceus L. Sowthistle Asteraceae ananall
Malva parviflora L. Little mallow Malvaceae 8 jpal)
Avena fatua L. Wild oats Poaceae BYS

Narrow leaved | Cyperus longus L. Nutsedge Cyperaceae )
Lolium temulentum L. Rye grass Poaceae 4Ll

Although, it is more profitable than bread wheat, it comes the second after bread wheat (T.
aestivum, L.) as for cultivated area or total production.

Number of harvested spikes per unit area, number of grains per spike and grain weight are known as
grain yield components or yield attributes of wheat crop. To achieve a good wheat yield, all crop
managements must be practiced at the optimum levels. Seeding rate and weeding management are
among the main factors affecting the yield attributes and finally grain yield of wheat. Seeding rate is a
tool for adjusting wheat population density which directly affects the total number of harvested tillers
and in turn the number of effective tillers that produce spikes per unit land area. Also the number of

grains per spike and the grain weight can indirectly be altered by seeding rate changes because of the



intra-specific competition within wheat plants.

Wheat is the first staple food crop in Egypt because of its multi-uses for bread making, macaroni and
other food stuff as well as using of wheat crop by-products as important animal feeds.

Table () Family, scientific name and common name for the prevalent weeds with wheat crop in the

experimental site during 2004/05 and 2005/06 seasons.

Weeds group | Scientific name Family Common name Arabic name
Ammi majus L. Umbelliferae Tooth pick sl
Medicago polymorpha L. | Fabaceae Black medic sl Jaill
Rumex dentatus L. Polygonaceae | Dock (sorell) oaall

Broad leaved : : -
Plantago major L. Plantaginaceae | Broad leaf plantain daall gl
Sonchus oleraceus L. Asteraceae Sowthistle apazall
Malva parviflora L. Malvaceae Little mallow 5 sl
Avena fatua L. Poaceae Wild oats B

Narrow leaved | Cyperus longus L. Cyperaceae Nutsedge RE

Lolium temulentum L. Poaceae Rye grass dlall







