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Introduction

Dust storms are meteorological phenomena that usually occur in arid and semi-arid regions with an
annual rainfall of less than 200 to 250 mm when strong winds blow with a high speed. Dust particles affect
plants growth and development directly by depositing in shoot or indirectly by changing soil chemical
properties (Maletsika et al., 2015). The interference of weeds with the mungbean (Vigna radiate) plant is one
of the important factors limiting the production capacity of this crop, which leads to a decrease in yield and
an increase in production costs. The competition between crops and weeds becomes more complicated when
coincide with environmental stresses like soil dust. Compared to crops, weeds are more resistant to
environmental stresses and have a high capacity to absorb more water and nutrients. The aim of this research
was to evaluate the competitive balance between lambsquarters and mungbean under soil dust conditions in
order to manage production of this crop with lambsquarters under soil dust conditions.

Materials and Methods

The pot experiment was carried out in the research greenhouse of the Faculty of Agriculture of llam
University, Iran in spring of 2022. The experiment was conducted as a factorial based on a completely
randomized design with four replications. The treatments were included soil dust at two levels (0 and 60 g
dust.m? of air) and replacement planting pattern at five levels (mungbean monoculture, lambsquarters
monoculture, alternative intercropping of 75% mungbean + 25% lambsquarters, 50% mungbean + 50%
lambsquarters and 25% mungbean + 75% lambsquarters). Totally, four plants per pots were sown. The
measured traits were included physiological characteristics such as photosynthetic pigments, photosynthesis
rate, transpiration rate, leaf area, plant height, stem diameter, biological yield and grain yield components of
mungbean and inflorescence yield of lambsquarters.

Results and Discussion

The results showed that soil dust has no significant effect on the morpho-physiological characteristics of
lambsquarters weed, while it decreased the photosynthesis rate, leaf relative water content, leaf area, plant
height, number of pods per plant, biological yield and grain yield of mungbean by 26.1, 9.7, 10.6, 19.3, 14.8,
24 and 23.2%, respectively. The highest amount of chlorophyll in mungbean leaves (4.65 mg g fresh weight
of leaves) was obtained in the intercropping patterns of 75% mungbean + 25% lambsquarters and
monoculture of mungbean under no dust conditions. The highest photosynthesis rate, transpiration rate, leaf
area and number of pods in mungbean plant were observed in monoculture and planting pattern of 75%
mungbean + 25% lambsquarters. The highest seeds number per plant (10.4 and 10.1) was observed in
monoculture of mungbean and planting pattern of 75% mungbean + 25% lambsquarters under the no dust
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condition, which was 30.5 and 65.8 percent higher compared to dust treatment, respectively. The lowest seed
number per plant (3.3) was obtained in 25% mungbean + 75% lambsquarters. Under both dust and no dust
conditions in all plant patterns, the actual mungbean seed yield was lower than the expected yield and the
changes in curve of mungbean yield was concave; but the actual yield of lambsquarters was more than the
expected lambsquarters inflorescence yield, and the curve was convex suggesting a commensalism
relationship for lambsquarters and amensalism relationship for mungbean. The relative crowding coefficient
and the competition ratio under both conditions of dust and in different planting patterns were obtained for
lambsquarters weed, were greater than one, which indicates the superiority of lambsquarters competitive
ability compared to mungbean. The aggressivity index of lambsquarters under dusty conditions was higher
than under dust-free conditions, which shows that lambsquarters weed has more competitive capacity under
environmental stress conditions including soil dust. The results also showed that the mungbean plant has a
greater potential to absorb dust than the lambsquarters weed, which is due to the presence of trichome in
mungbean leaves surface. In general, in this experiment the lambsquarters dominated the mungbean plant in
competition for water and nutritional resources and had better growth compared to mungbean in different
planting patterns.

Conclusion

In the presence of dust, lambsquarters weed may have higher efficiency to use environmental resources
due to its higher adaptability compared to the mungbean and causes decreasing in the yield of crop plants
including mungbean. The interactive effect of dust and the interference from lambsquarters caused a
significant decrease in mungbean yield. Therefore, the management of lambsquarters under dusty conditions
is of important value.
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"s, " and ": non-significant, significant at p<0.01 and p<0.05, respectively
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Table 2- The effect of dust on physiological traits in mungbean in different planting patterns
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Dust Planting pattern (F 0igpsS 3 e85 k) Intercellular CO, concentration
(mg.gt.fw? (mmol CO,.m2s%)
sptele 2ot rthe 2oy )00 4,65 4.91% 403.6°
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I3 YO + ole Yo
355 e steks 02,0 Y0 1 ile ao)0 4.65° 4,52 437.6°
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St L3O IR WS\ B IR WS AR)
No dust 2.85% 2.94pcd 430.8¢
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0 idadw ao 3 VO + il ds o YO 1.66° 1.73¢ 443,30
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75% Mungbean + 25% lambsquarters
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* Means followed by the same letters in each column are not significantly different according to Duncan' s multiple range test (P<0.05).
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Table 3- Effect of different planting patterns on physiological traits in mungbean and lambsquarters
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Photosyntheti;2 rf.:llte Transpiration_ 2ra_tle (¥ 339 55 30 p)5 o) Photosynthetic Transpiration
(umol CO,m™s™)  (mmol H,0.m™.s™) (mg.g fresh weight™) rate (umol rate (mmol
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S o 4,83 2.78° 3.69° 4.442 6.342 3,512
No dust
S g5
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With dust
s o
Planting pattern
L3 LN IR R g PR W R 5.45 3112 R R B B
100% Mungbean + 0% lambsquarters
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2itale oy ) e rtle soye - ; ; 3.645" 4.330° 5.24° 3.19°

0% Mungbean + 100% lambsquarters
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* Means followed by the same letters in each column are not significantly different according to Duncan' s multiple range test (P<0.05).
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Table 4- Analysis of variance (mean of squares) of the effect of different planting patterns and soil dust on
physiological traits in mungbean and lambsquarters

b 0 33 dolow
s Mungbean Lambsquarters
&yt ol .|)T 295 SEUT 3155 dmaSTs0 Cle Cugby lie oy ST g0 il
a1y = . “
SOV. ‘Sd.f) &l43s; Sy i Sli3y gy 3G Sy e Cugb) Hlade
Intercellular CO, Relative water Intercellular CO, Relative water content
concentration content concentration
S 90,8 ok -
1 44046 477.89 300.3™ 287.79™
Dust
=i s 3 2868 7.41m 2361.5™ 377.67™
Planting pattern
A 865" 1,501 432.9 47.19m
Dust x planting pattern
bl ks 24 73 60.10 1813 570.18
Error
(2 Sl g 2 - 1.84 10.23 2.47 28.07
C.V (%)
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&% NS
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"s, " and ": non-significant, significant at p<0.01 and p<0.05, respectively.
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Table 5- Effect of different planting patterns and soil dust on relative water content, leaf area and intercellular CO:
concentration and in mungbean and lambsquarters
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Mungbean Lambsquarters
SLgo,8 5 1 o g e Sy o 1439, 25 SEET 05 dmnSlis0 S o
Dust (o) (&0 yho g3iLs) (46 50 g1y0 550 51 CO2 Jposheo) (@270 o siilus)
Leaf area Intercellular CO, concentration Leaf area
RWC (%) (cm?) (mmol CO,.m?2s™) (cm?
S5 oo 79.60% 97.772 545,552 103.80°
No dust
S SL
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Planting pattern
3L ON IR W e P W 75.88 112.76 ) }
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25% Mungbean + 75% lambsquarters
LSS EON IR VR R g DR W g ) _ 550 3 83.19¢

0% Mungbean + 100% lambsquarters

555 (5l sime S soyo gty Jleisl mhas 5SSl (glaals aiz (yge3] wlel (gt 12 50 S e g gl sla Sl %
* Means followed by the same letters in each column are not significantly different according to Duncan' s multiple range test (P<0.05).
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Table 6- Analysis of variance (mean of squares) of the effect of different planting patterns and soil dust on
agronomic traits in mungbean and lambsquarters
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df Plant height  Leafarea  Stem diameter Plant height Leafarea  Stem diameter
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Dust x planting pattern
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rror
(o) Setice e 18.11 1154 20.11 9.27 15.93 18.81
C.V (%)
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"s, ™ and ": non-significant, significant at p<0.01 and p<0.05, respectively.
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Table 7- Effect of different planting patterns and dust on agronomic traits in mungbean and lambsquarters
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Plant height (cm) Stem diameter (mm)  Number of pods per plant Stem diameter (mm)
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S SL
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cals g5l
Planting pattern
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* Means followed by the same letters in each column are not significantly different according to Duncan' s multiple range test (P<0.05).
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Table 8- Analysis of variance (mean of squares) of the effect of different planting patterns and soil dust on yield
and yield components in mungbean and lambsquarters
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Fig. 1- The effect of soil dust on number of seed per plant in mungbean in different planting patterns (M:
mungbean and L: lambsquarters)
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Means followed by the same letters are not significantly different according to Duncan' s multiple range test (P<0.05).
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Fig. 2- Actual and expected biological yield of mungbean (M) and lambsquarters (L) in different replacement
planting patterns under conditions of without t (a) and with soil dust (b)
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Fig. 3- Actual and expected grain yield of mungbean (M) and inflorescence weight lambsquarters (L) in different replacement
planting patterns under conditions of without (a) and with soil dust (b)
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Fig. 4- The relative yield of mungbean (M) and lambsquarters (L) in different replacement planting patterns
under with and without soil dust conditions
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Table 9- The competitive indices of mungbean and lambsquarters in different replacement planting patterns under soil
dust conditions
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Table 10- Eigenvalues for the traits evaluated using principal component analysis
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Traits Component 1 Component 2 Component 3
s o Slese 0.942 0.239 0.108
Grain yield
Se5else o Shos 0.954 0.201 0.031
Biological yield
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Number of seed per plant
gt L 0.737 0.055 -0.449
Photosynthetic rate
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Transpiration rate
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Leaf area
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Intercellular CO, concentration
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Relative water content
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Plant height
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Harvest index
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Eigenvalues
oy Sl 52.125 14.182 8.858
Percent of variance
o ol 52.125 66.307 75.165

Cumulative of variance (%)
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Fig. 5- Distribution of different replacement planting patterns of mungbean under conditions of soil dust on the basis
of the first and the second main components (M: mungbean and L: lambsquarters)
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