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Abstract. A pot experiments was conducted at Grdarasha Experimental Farm / College of
Agricultural Engineering Sciences / Salahaddin University / Erbil, during the winter growing
season 2016 and 2017 to study the performance of Triticum aestivum L. and Cicer arietinum L. in
sole cropping and intercropping in the presence of the Sinapis arvensis L. in a substitutive
experiment arrangement with single, double and triple consortium. Experimental treatments were
both pure stands and mix stands. Intercrops were symbolized by numbers and letters as
(1A:2B:3C). The preceding number of each letter denotes the proportion of the land occupied by
each of the Triticum aestivum (A), Cicer arietinum L. (B) and Sinapis arvensis L. (C). Pot
experiment was consist of four modes of competition (full, shoot, root and no-competition) among
three competitor plant species. As for wheat the relative plant height 1.05 was obtained in root
competition mode, the same effect observed on grain yield relatively with values 1.29. In addition,
it appears that mustard in treatment 2A3BIC has significantly outperformed all the other
treatments with mean relative values 1.54 and 1.17 respectively in grain and biological yield
measured originally as g plant™.

1. Introduction

During last few decades a number of eco-physiological models on competition between crops and weeds
have been created for interpretation competitive ability of the species in mixture combinations and for yield
advantages and disadvantages of mixed stand in comparison with their pure stand [1]. Triticum aestivum L.
is one of the most important crops in terms of cultivated area and productivity, due to the excellent control
over weed invasion [2]. Cicer arietinum L., grown traditionally under rain-fed environment in most parts in
the world belongs to the family Fabaceae [3]. Sinapsis arvensis L. is an annual winter plant which belongs
to Crusiferea family it has indeterminate upright growth and may reach a height of more than two and a
half meter, which proliferates extreme spreading through producing thousands of seeds [2]. Competition is
generally understood to refer to the negative effects on plant growth caused by the presence of neighbors,
usually by reducing the availability of resources [4]. Through competition, the emergence rate of plant parts
(e.g. leaves, pods of branches) is increased and the death rate is decreased. This means that competition
reduces the rate of growth and/or increases the probability of death of an individual from what it would be
in the absence of neighbors [5]. Competition is a critical interaction in ecology with several experiments
carried out to examine the effects of intraspecific and interspecific competition. Interspecific competition
for a limiting resource is proposed to be one of the top factors reducing the distribution and abundance of
species [6]. Hundreds of experiments have been achieved, inter-specific and intra-specific competition [7].
The main objective of this study was to investigate the effect of wild mustard on the growth and yield of
wheat and chickpea, to estimate the impact of competition within grains and legumes.

2. Materials and Methods

These experiment was carried out at Grdarasha Research Farm, College of Agricultural Engineering
Sciences / Salahaddin University — Erbil / Iraq on geographical location Lat. 36.20 N, Long. 44.10 E and
elevation 470 m above mean sea level under semi guaranteed Iraqi rain zone, during the winter growing
season 2016 and 2017, The plants were grown in pots with dimensions 40cmx32cm, to study the quantify
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and qualify the reciprocal effects among three competitor plant species wheat Triticum aestivum, chickpea
Cicer areitinum wild mustard Sinapis arvensis, to determine representative models for each of vegetative,
reproductive characteristics among studied plants for interpretation phenomenon including mechanism of
interference and competition as a near-term to crop-weed management solution.

2.1. Agronomical Practice

The competition experiment designed on the basis stated by previous workers [8,9,10] was carried out
using pots with dimensions 40cm*32cm. The pots were filled with a sieved soil from the same field.
The pot experiment included four modes of competition:

- Full competitions among three competitor plant species.

- Root competition among three competitor plant species.

- Shoot competition among three competitor plant species.

- No competition among species (control).
Eighteen seeds pot-1 were planted for each of the three competitor plant species (6, 6, 6) inside the pots and
then thinned to get targeted densities, replicated three times resulting in 72 experimental units.
Full competition mode seeds were planted in pots isolating them along with the whole plant parts. In the
case for shoot competition using transparent plastic as an isolator board between the root system parts of
each of the three competitor plant species, while root competition was prevented only vegetative parts by
using the same transparent plastic used for root competition, the plastic barrier dimensions were (100) cm
height x (38) cm width, but for no competition the three competitor plant species were planted separately
from each other's.

2.2. Statistical analysis

Analysis of variance as a general test was done according to the method of experimental design with
statistical analysis system [11] program. The differences between means tested by using Duncan multiple
ranges test at the probability level (P > 0.05) for all studied characters. Means of each factor, and their
combination followed by different letters in the table, indicate a significant difference between them, while
similar letters indicate the non-significant difference between them [12].



ICCMAT-2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 761 (2021) 012081  doi:10.1088/1755-1315/761/1/012081

m1A m2B m3C m1A m3B m2C m2A B 1B m3C
m2A m2B m2C m2A m3B m1C m3A m1B m2C

E3A m2B m1C




ICCMAT-2021

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 761 (2021) 012081

doi:10.1088/1755-1315/761/1/012081

Figure 1. showing land proportions occupied by wheat (A), chickpea (B), mustard (C) for shoot, root, full, no

competition at pot experiments.

3.1. Mode of competition (full, root and shoot)

3.1.1. Plant height (cm)

Figure (2) shows that competition modes had a significant effect (P > 0.05) on the plant height. The highest
relative mean value of wheat, chickpea and wild mustard were 1.05, 1.05 and 0.88 in root and full
competition respectively, whereas the lowest relative values were 0.95, 0.79 and 0.86 during full, root
competition mode of wheat, chickpea and wild mustard respectively. This may be due to the differences in
the genetic potential of each crop species and its interactions with the environment. These results are
consistent with [13,14] between wheat and rye grass.
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Figure 2 Effect of competition modes on relative plant height in wheat, chickpea and wild mustard
relatively to their values at no-competition modes.

3.1.2. Number of tillers and branches plant”

Full competition had a significant difference between studied species (P > 0.05), wild mustard produced the
highest relative value of number of branches plant-1 among the different competition modes figure (3). The
maximum number of branches was produced in full competition mode 1.11, while root competition mode
produced minimum number of branches 0.95. The superiority of the relative means of these traits may be
due to the plant's ability to absorb sufficient amounts of essential nutrients.
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Fig. 3 Effect of competition modes on relative number of tillers and branches in wheat, chickpea and wild
mustard relatively to their values at no-competition modes.

3.1.3. Grain or seed number per spike, pod and silique

Competition mode had a significant effect at 95.0% confidence level, (Figure 4). The highest relative mean
number of seed pod-1 in chickpea was 0.99 produced in root competition, while the lower relative value
was 0.83 produced in the full competition. As for wild mustard, full competition mode recorded the highest
relative mean number of seed, while lower number of seeds was recorded in shoot competition their
relative mean values were 1.10 and 1.01.
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Figure. 4 Effect of competition modes on relative grain or seed number per spike, pod and silique in wheat,
chickpea and wild mustard relatively to their values at no-competition modes.

3.1.4. Grain yield per plant

Figure (5) shows the significant effects of competition mode on grain yield of the studied plants at (P >
0.05). Competition modes significantly affected on grain yield of wheat. The maximum relative value was
1.29 obtained in root competition, while the lower relative mean value was 1.08 achieved in shoot
competition. Chickpea and wild mustard in full competition was achieved maximum of seed yield 1.26 and
1.36, while minimum of grain yield was 1.16 and 1.22 achieved in shoot competition. [15] concluded that
this is possible because of competition for nutrients and then for light and water under limited factors.
These results are consistent with [10].
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Fig. 5 Effect of competition modes on relative grain yield in wheat, chickpea and wild mustard relatively to
their values at no-competition modes.

3.1.5. Biological yield g plant”

The data represent in figure (6) revealed that the highest biological yield for wheat was yielded in full
competition 1.11, whereas the lowest relative value of biological yield was 0.85 yielded in shoot
competition mode. Chickpea and wild mustard possessed the highest relative value of biological yield was

1.29 and 1.10 obtained in full competition mode, while the lowest relative value was 1.11 and 1.02
obtained in the root competition mode respectively. The similar findings were noted by [9,16].
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Figure 6 Effect of competition modes on relative biological yield in wheat, chickpea and wild mustard
relatively to their values at no-competition modes.

3.2. Combination treatment (Number of plant species per pot in full, root and shoot competition in
comparison with pure standls).

3.2.1. Plant height (cm)
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Figure (7) exhibits that there were significant effects (P > 0.05) of the treatment row proportion
combinations. Treatment 2A2B2C was resulted the highest relative mean value of plant height 1.03 in
compared with treatment 1A2B3C which provided the lowest value of 0.97. These results are agreed with
the works of [17] who observed intolerance due to competition for light. [18] Assume that wheat cannot
increase both of the plant number of tillers. Therefore, the number of tillers decreases, when competed with
weed and rise in plant height. Chickpea plant height produced the higher and lower relative mean value
1.05 and 0.83 in 1A2B3C and 2A3BI1C treatment combination. Treatment 3A2B1C recorded the maximum
plant height for wild mustard which was 0.90, while minimum relative mean value produced in 3A1B2C
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Figure. 7 Relative plant height of wheat (A), chickpea (B) and wild mustard (C) in their row species
treatments corresponding to their values at no-competition mode. As 1, 2 and 3 refer to number of rows per
species.

3.2.2. Number of tillers and branches plant”

Figure (8) noted that there were significant effects (P > 0.05) for the treatment combination. As a result of
treatment 1A2B3C which produced maximum relative mean number branch was 1.23, whereas minimum
number was 1.03 in 2A3B1C treatment combination for wheat. These findings are supported by the earlier
studies of [19,20].
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Fig. 8 Relative number of tillers and branches of wheat (A), chickpea (B) and wild mustard (C) in their
row species treatments corresponding to their values at no-competition mode. As 1, 2 and 3 refer to number
of rows per species.

3.2.3. Grain or seed number per spike, pod and silique™
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Figure (9) presents significant effects (P > 0.05) of the studied factors on number of grain, were wheat in
treatment 3A2B1C was achieved maximum relative mean value was 1.04, while minimum number of grain
was 0.91 achieved in 3A1B2C treatment combination. Number of seed is an important yield component
and it has a direct effect on wheat yield. [21] has stated that increased plant competition for nutrients and
sunlight in later stages led to fading grains in the early stages, because competition between growing grains
to absorb preserved matters would produce low grains. These results were consistent with [9,19,22,23].
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Fig. 9 Relative grain or seed number per spike, pod and silique of wheat (A), chickpea (B) and wild
mustard (C) in their row species treatments corresponding to their values at no-competition mode. As 1, 2
and 3 refer to number of rows per species.

3.2.4. Grain yield per plan

Grain yield is a function of various yield components. Analysis of variance stated that wheat plant showed
significant differences (P > 0.05) in wheat grain yield. Data (Figure 10) indicates that the highest relative
mean value was 1.31 in treatment 2A3B1C, and the lowest relative grain yield was 1.11 in 2A1B3C
treatment combination. It was reported that the decrease in cereal yield is depend on physiological and
morphological characteristics similar to wheat and weeds, resulting in a similar affinity towards the use of
natural resources and final photosynthesis products [24]. The maximum and minimum relative mean grain
yield for chickpea plant was achieved in treatment combination 2A1B3C and 2A2B2C 1.53 and 0.94
respectively. For wild mustard the highest grain yield relative value was 1.54 obtained in 2A3B1C, while
lowest relative mean was 0.99 produced by treatment combination 1A2B3C.
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Figurel0. Relative grain yield of wheat (A), chickpea (B) and wild mustard (C) in their row species
treatments corresponding to their values at no-competition mode. As 1, 2 and 3 refer to number of rows per
species.

3.2.5. Biological yield g plant”

Biological yield is correlated with plant height and number of tillers. Significant statistical differences were
obtained among three competitor plant species of wheat, chickpea and wild mustard, the highest and lowest
biological yield for wheat was relatively 1.07 and 0.89 obtained in 1A3B2C and 2A1B3C treatment
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combinations. [18] indicated that the biological yield has a strong correlation with plant height and number
of tillers. As for chickpea, the highest biological relative mean yield was 1.45 obtained in 3A1B2C, and the
lowest relative mean yield was 1.07 recorded in treatment 1A3B2C. Wild mustard recorded higher relative
mean value of biological yield in treatment combination 2A3B1C was 1.17, whereas lower mean yield was
0.91 recorded in 1A2B3C treatment combinations (Figure 11).

Figurel1. Relative biological yield of wheat (A), chickpea (B) and wild mustard (C) in their row species
treatments corresponding to their values at no-competition mode. As 1, 2 and 3 refer to number of rows per
species.

4. Conclusion
Wheat crop in general possessed superiority in most of the studied traits, while wild mustard incurred

tangible yield losses, simultaneously with the neutral response of chickpea when each genotype occupied a
third of the cultivated land area separately in various treatments.
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