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Introduction

The dust storm has become a regional phenomenon due to occurrence of severe droughts. Dust storms,
recognized as significant atmospheric phenomena and associated with climate change, exert detrimental effects
on plant growth and crop yield. This study aimed to assess the impact of soil dust on the competition between
mung bean and red-root pigweed.

Materials and Methods

An experiment was carried out at the research greenhouse of Faculty of Agriculture at llam University during
spring and summer 2022. The experiment was conducted as a factorial based on a completely randomized design
with four replications. The experimental treatments were included five replacement ratios of mung bean and
redroot pigweed (planting patterns 75% mung bean + 25% pigweed; 50% mung bean + 50% pigweed; 25%
mung be3an + 75% pigweed; monoculture of mung bean and redroot pigweed) and dust were at two levels (0 and
60 gr m).

Results and Discussion

The results showed that the dust causes symptoms of necrosis and leaf burn in mung bean and pigweed. The
highest amount of carotenoids (3.59 mg g fresh weight of leaf) was observed in the planting pattern of 75%
mung bean + 25% pigweed under no dust conditions. The monoculture of pigweed under dust conditions had the
lowest amount of carotenoids. Dust reduced the amount of total chlorophyll, leaf relative water content, plant
height and length of inflorescence in Pigweed plant by 23.4, 12, 14.7 and 12%, respectively. Dust caused a
decrease in the leaf area in pigweed in different patterns of intercropping. Photosynthesis rate, transpiration rate,
leaf area, plant height, number of pods per plant and number of seed per plant in mung bean were respectively
decreased by 31.2, 24.9, 28.8, 17.7, 29.7 and 36.7% due to dust application. The highest photosynthesis rate in
mungbean (5.28 umol of CO, m? s1), leaf area (129.1 cm?) and the number of seeds per plant (13 seed plant™)
were obtained from monoculture of mungbean. However, they were decreased under competition with pigweed.
The biological yield in mungbean and pigweed under dust condition were, respectively, 42.6 and 16.8 % lower
than that of no dust condition. Under dust conditions, the grain yield of mung bean and pigweed were,
respectively, 32.8% and 42.6% lower than that of no dust condition. The actual yield of mung bean under
competition with pigweed was lower than the predicted yield indicating the higher competitive effects of
pigweed. In all planting patterns with and without dust, the total actual yields were higher than the predicted
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yield indicating a negative interference effects for mung bean. The relative total yield in most of the planting
patterns was greater than one, suggesting increase in the partial relative yield and reduction of intra-species
competition in pigweed. The negative effects of pigweed on mungbean were more visible in high densities of
pigweed, which also showed a higher positive dominance index. The competition index showed a value greater
than one for the pigweed indicating the greater competitive ability of this weed compared to mung bean. Under
both conditions, with and without dust, pigweed exhibited the highest relative density coefficient in all planting
patterns, establishing itself as the dominant plant compared to mung bean, which had a relative density
coefficient less than one. The competition index for mung bean, across all intercropping patterns, was also less
than one, indicating its lower competitive ability compared to pigweed. Interspecific competition with pigweed
resulted in an actual yield loss for mung bean, highlighting that interspecific competition in mung bean surpasses
intraspecific competition. Conversely, pigweed showed a greater susceptibility to intraspecific competition.

Conclusion

The results showed that pigweed has a higher competitive ability and by increased exploitation of
environmental resources, cause a decrease in mung bean yield. Despite the high competition ability of pigweed,
soil dust cause reduction in its growth and biomass.
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1- Shapiro-Wilk

2- Kolmogorov-Smirnov
3- Cramer-von Mises

4- Anderson-Darling
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Table 2- Effect of different planting patterns and dust on physiological traits in mungbean and redroot pigweed

ool 055 adyy guai gl
Mungbean Redroot pigweed
A 5 e A e ) 5 u T . . -
SBgss P G OTT TR (g, 5 cn S w16 JudsiS ot Cugh jlae
Dust . Transpiration =9
Photosynthetic Intercellular CO, chl hvll - 5
rate rate concentration orophyll(mg g "
2. (mmol H0 m2s et Hwh) RWC* ([
(umol CO, m2s?) 1 (mmol CO, m%s?) @
SE 525 oo 4.26° 3.41° 437.3 1.795% 74.76°
Without dust
N 3.240 2.56° 530.6° 1373 65.77°
With dust
sl gsS)l

Planting pattern

lopd Hpole Moy Ve

Bl 5.8 B
100% Mungbean+ 0%
Pigweed

2o YO + 5k doyd VO

By dd 3.44P .
75% Mungbean+ 25%
Pigweed

Loy B+ ole Ao yd O+

w9el 3.54P _
50% Mungbean+ 50%
Pigweed

Lo > VO +ile doyd YO
w9el 2.75b B

25% Mungbean+ 75%
Pigweed

478.5% - -

453.3° - -

482.9% - -

521.1* - -

L5 gyl gixe BB soyd gy Jlein] prdaw 53 (Sl (glasels s g5l bl (im0 y3 S yriie By (sl sl SSbie
Means followed by the same letters in each column are not significantly different according to Duncan' s multiple range test (P<0.05).
* Relative water content
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Oliede S ladile Suis (g GRS cel Sy ((22)%
VO 4 a0 310, 55y liee il 8l Ll de 2 YY 5 VY
29> 4 35 By Gy g Jrwgid Gty ccanSopia 2y 9)So0
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55,5 13,8 U555 (Zia-Khan et al., 2015) o Ken 5 155
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a3 oo bS]y 385 sy
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so s S Jlail s 53 g 3B M3 25 08 Slisd
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Table 3- Analysis of variance (mean squares) of the effect of different planting patterns and dust on physiological traits in
mungbean and redroot pigweed

e 08 auiyy g AT
N Mungbean Redroot pigweed
s Al ~J R - ale . B . e . B
Ol e g oS Sl elle Cushy e 5 oS Sl clle Cugh, jlade
SOV sl s Syl P . s Syl P :
o Df 1313 Leaf P ATl S99, Leaf PN
Intercellular CO, temperature ~ Relative water Intercellular CO, temperature  Relative water
concentration content concentration content
SB g ox - *
b 33:)5 1 69573.8 0.00031™ 63.901" 42884.9 0.02311™ 647.91
u
sl d?i'n * n: n: kil n n
- 3 6270.3 0.03081™ 10.872"™ 10831.8 0.03571™ 5.85™
Planting pattern
EsSNxSK 558
sl 3 2405.4" 0.02064™ 20.677" 4304.3" 0.00954" 10.76"
Dustx Planting
pattern
iulel sllas
E 24 1817.7 0.5202 137.122 3231 1.1108 135.52
rror
(82p) - 8.81 2.15 15.71 3.52 3.14 16.57
C.V (%)

Ao B g )l mdaw 13 (g5 gime g )b bze pis s g

® #% NS
¢

"s, " and *: non-significant, significant at p<0.01 and p<0.05, respectively.
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Table 4- The effect of dust on the amount of leaf carotenoids, the intercellular CO2 concentration and the leaf area in redroot
pigweed in different planting patterns

i ‘ 1433 325 cr1yS ST g5 Calilé _
N - ie e Sy gBoanigig 5 clile Sl¥59) ) Olp el S s
Sk g5 Cils’ 593! & dC ; ty”'d Intercellular CO, concentration L ﬁf
Dust Planting pattern (m gagr-?f\iplofeaf) (mmol CO, m?s™) e(am?zgea
s A 2oy Ve ke 222 ¢ 3.361% 507.0° 115.3°
0% Mungbean+ 100% Pigweed
0ol 2o YO + il Lo > YO 2368 524.9¢ 218.92
SB o505 en 25% Mungbean+ 75% Pigweed
No dust 03 El o )3 O+ jile Lo yd B 2 680 474.0% 169.72
50% Mungbean+ 50% Pigweed
o9l 202 WO 4l 20,3V 35872 3915 226.3°
75% Mungbean+ 25% Pigweed
s ARl 2oy Ve ke 222 ¢ 1.893¢ 558.7% 106.7°
0% Mungbean+ 100% Pigweed
o3Pl 2o VB 4 ile 20,3 Y0 2.682" 564.9° 113.0°
SBogoS L 25% Mungbean+ 75% Pigweed
With dust 03T k0 b Hpl 20200 2.288° 534.6% 1965°
50% Mungbean+ 50% Pigweed
sl 2o VB 4l 22,0 VO 3.237% 533.2 118.1°

75% Mungbean+ 25% Pigweed

L5 gyl gixe BB suoyd iy Jlein] a3 Sl (slasels s gl (bl (im0 y3 S yniie By (sl (sl SSbie
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 5- Analysis of variance (mean squares) of the effect of different planting patterns and dust on morphological traits in mungbean and redroot pigweed

ool 5008 Ay (w9 S
Ol pti 2alio NEEYSY Mungbean Redroot pigweed
SOV Df Wg glis,l Sl Spmhw e ki g gli,)l Sy adlw yhad ‘_,q_auf Jgb
Plant height Number of branches Leaf area Stem diameter Plant height Leaf area Stem diameter Inflorescence length
i 1 26.357" 0.0156™ 3.0258" 0.01386™ 0.22339"  0.67396"  0.03649"™ 1.7095"
Dust
o | x " * *
,]S o) 3 5.418™ 0.5915 2.4843 0.10314"™ 0.104661"  0.35225 0.00126™ 0..3731"™
Planting pattern
3l 580 _XJB 925 3 5.369™ 0.0074" 0.1975™ 0.06850™ 0.04391" 0.35137°  0.03933" 0.5353™
Dustx Planting pattern
‘fi":jl ol 24 5.654 0.0129 0.6443 0.19382 0.03303  0.09812 0.04036 0.3029
rror
s
(123) St e - 25.50 13.18 20.08 24.63 6.56 6.29 16.40 33.43
CV (%)

Aoy 0 ) Jlain] maw 3 (6)b e ()l gz pae sy g M S

"s, ™ and *: non-significant, significant at p<0.01 and p<0.05, respectively
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Table 6- Effect of different planting patterns and dust on morphological traits in mungbean and redroot pigweed

ol 8 &y o9 S El
Mungbean Redroot pigweed

S 93,5 b -
Dust Qg W5, Sy WgydaBlwdlani  Aig 3 AW Bland gy 40 Al dlaws Gg g5l oSS Job
Plant height | eaf  Number of branch  Number of pods  Number of seed  Plant height Inflorescence length
(cm) area per plant per plant per plant (cm) (cm)

(cm?)

SE oS g
No dust
SB g5
With dust

10.23% 89.16% - 3.23 11.81° 17.61° 6.11%

8.42° 63.50° - 2.28° 7.47° 15.02° 3.90°

cuils gl
Planting pattern

Loyt pile Jopd Ve

ool - 129.072 1.13° - 13.842 - -
100% Mungbean+ 0%
Pigweed

20> YO + ke doyd VO

sl - 64.66° 0.00° - 9.17b 15.63% -
75% Mungbean+ 25%
Pigweed

Loy B+ ble doyd O+

ol - 74.32 0.13° - 6.69° 17.75 -
50% Mungbean+ 50%
Pigweed

200 YO +y5ke doyd YO
o - 37.28° 0.00° - 8.88" 17.75° -
25% Mungbean+ 75%
Pigweed
Lopd Voo +gile Aoy -
o9l - - - - . 14.14° -

0% Mungbean+ 100%
Pigweed

S5l ()l gime BMS] doyd i et o 55 5SSl (glaiald sin 90T il s gt o 45 S yide By (sl (sl 3, Silio
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 7- Analysis of variance (mean squares) of the effect of different planting patterns and dust on yield and yield

components in mungbean and redroot pigweed
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"s ™ and ": non-significant, significant at p<0.01 and p<0.05, respectively.
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Figure 2- Actual and predicted biological yield of mung bean and redroot pigweed in different replacement planting
patterns under conditions of without dust (a) and with dust (b)
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Figure 3- Actual and predicted grain yield of mung bean and inflorescence yield redroot pigweed in different replacement
planting patterns under conditions of without dust (a) and with dust (b)
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Figure 4- The Relative yield of mungbean and redroot pigweed in different replacement planting patterns under
dust conditions
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Table 8- The competitive indices of mung bean and redroot pigweed in different replacement planting patterns under effect
of dust conditions
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