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Introduction

Bean is one of the most important legumes worldwide for direct human consumption and it is a rich source of protein
and carbohydrates. Bean is weak in competing with weeds due to its slow growth during the early stages. Therefore,
competition with weeds causes a significant reduction in grain yield at the end of the growing season. Weeds and crops
are always competing for obtaining nutrients, water, light and space. Weed competition is a kind of nonliving stress,
which effect on plant yield. The photosynthetic capacity of plants depends on abiotic factors such as the quality and
quantity of light. Each of the photosynthetic pigments such as chlorophyll a, b and carotenoids absorb light at a
different wave length. The rate of photosynthesis and biomass production in plants is also largely dependent on the
chlorophyll content of leaves. The weed interference in the plant growth maybe caused a change in the content of
carotenoids and chlorophyll pigments in plant leaves. Pinto bean (Phaseolus vulgaris L.) cultivars, with different
morphological and genetic characteristics, show different responses in the presence of weeds, which may ultimately
result in possible difference in yield. Measurement of growth indices is necessary to study the competitive ability of
species during the growth period.

Materials and Methods

In order to investigate the effect of different chemical and non-chemical weed control managements on the yield of
determinate and indeterminate bean varieties, an experiment was conducted as factorial based on a randomized
complete block design with three replications. This field experiment was carried out in Behshahr, Mazandaran, in 2021.
The first factor was different weed control methods: application of trifluralin herbicide as pre-sowing 2.5 liters per
hectare; application of trifluralin herbicide 2.5 liters per hectare + one weeding; wheat mulch in the amount of two tons
per hectare; application of bentazon 50% of the recommended dose; application of bentazon 75% of the recommended
dose; application of bentazon 100% of the recommended dose; weed-free control and control with weed infestation and
the second factor includes bean cultivars: Negin variety (determinate growth type) and Sadri variety (indeterminate
growth type). Weeds were sampled at flowering and final harvesting stages, and weed species, density, and dry weight
of weeds were measured. Also, photosynthetic pigments and yield were investigated.

Results and Discussion

The results showed that weed species in the field were from 9 plant families and included 10 species. From the total
species observed in the field, 4 species have C4 photosynthetic pathway, 4 species have C; photosynthetic pathway and
one species has CAM photosynthetic pathway. The Amaranthus retroflexus L. and Portulaca oleracea L. species had
the highest frequency and Chrozophora tinctoria and Physalis alkekengi had the lowest frequency in the field. In all
three stages (21 days after planting, flowering and final harvesting stages), the highest density and dry weight of weeds
were observed in the control treatment without weeding, and among the weed management treatments, mulch and
bentazon 100% treatments caused a decrement in the density and dry weight of weeds in both Negin and Sadri cultivars.
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Based on the results, the highest chlorophyll a, b and total chlorophyll were observed in both Negin and Sadri cultivars
in the weed-free control treatment, and the lowest values were in the control treatment without Weedlng Also, the
control treatment without weedmg had the highest amount of carotenoids in Negin cultivar (0.41 mg.g™ fresh welghtl
and in Sadri cultivar (0.37 mg.g™ fresh weight), while the lowest ones in Negin and Sadri cultivar (0.29 and 0.28 mg.g
fresh weight, respectively) was observed in the weed-free control treatment. The highest seed yield of Negin and Sadri
cultivar (1957.11 and 2426.01 kg.ha™, respectively) were observed in the weed-free control treatment.

Conclusions
In general, it can be concluded that the Sadri cultivar with higher competitive ability has performed better against the
weed than the Negin cultivar. Among the weed management treatments, the non-chemical management of mulch and

the chemical treatment of bentazon 100% had better performance.
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Table 3- Analysis of variance of the effects of weed management methods and growth type at weed density and weed dry
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Table 4- The effect of weed management methods and growth type on weed density and weed dry weight at flowering and
harvesting stages

S sladide o1, i sbdide Sl ()9
. . (2270550 5 lusd) (&30 550 35 0,5)
Gy s dle Copoe Weed density (no.m?) Weed dry weight (g.m?)
Growth type Weed management 5 al> 5o il 3 al> o hs S 4l e Cild 1 alo o
Flowering Harvesting Flowering stage Harvesting
stage stage gstag stage
s
“’“J ”l""’_’ 18.40 & 29.6°¢ 21.76° 19.32°¢
Trifluralin
A ety 1.2° 21.40° 220" 11.96 ¢
Trifluralin + hand weeding
Sgacme 3, s gl 6.64° 732" 7.80° 6.60"
(5) Mulch
Determinate 222 00 Ogjl 25.32° 33.80° 20.00 ¢ 23.12°
growth Bentazon 50%
Negi YO ygilins
(Negin) H202 18 09 21.32 b 26.64 ¢ 18.48 ¢ 22.48°
Bentazon 75%
e O 12.00¢ 21.32°¢ 12.56 ¢ 10.92°¢
Bentazon 100%
(TS OIR R 61.32° 58.40° 30.48° 52.96°
Without weed control
e
Orlslie 16.00 ¢ 18.64° 17.16° 31.40%
Trifluralin
s g+l ygld 5 of 14.64 ¢ of 19.16f
Trifluralin + hand weeding
e 1.32° 54F 2.64° 8.48°¢
Sgaoals A Mulch
(5,32 222 00 0gjl 30.64° 26.00° 16.84° 33.56°
Indeterminate Bentazon 50%
i YO ygilins
growth (Sadri) w3 VO g5k 13.32 < 15.20 ¢ 13.00 ¢ 28.40°
Bentazon 75%
e 1Tt o9 12.00 ¢ 9.32°¢ 11.40¢ 25.48°
Bentazon 100%
OFTH 09k 22 33.32° 33.32° 25.04° 35.12°

Without weed control

* In each column, the presence of at least one similar letter indicates no significant difference
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Table 5- Variance analysis of the effects of weed management methods and growth type on photosynthetic pigments and yield
of pinto beans

Ola yo (52Skeo
Oy ol a9 Means of squares
’ of5T R R : P als o
SOV S ajagr bgar T e e
' Chlorophylla  Chlorophyll b Chlo:’)o?)hyll Carotenoid ¥ Seedield
S
* 2 0.00 0.00 0.00 0.00 67.40
Block
}]Q gjll; C“:’.ﬁu Kk Kk Kk * Kk
Weed management 7 0.72 0.30 1.42 0.05 14685.37
(WM)
3 1 0.57" 178" 0.34" 0.01" 28503.15™
Growth type (GT)
WM x GT 7 0.10™ 0.317 011" 0.05" 138.76"
Uas-
30 0.01 0.06 0.04 0.01 22.98
Error
(22,3) Syl o 2 2.69 11.93 3.39 14.21

CV (%)

BBl s oy S g i zokaw 5o o pixe BT Kl (o ey s g %
and ": Significant at 5% and 1% of probability levels, respectively.
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Table 6- The effect of weed management methods and growth type on photosynthetic pigments of pinto beans

a Judg,ls b Judg,ls JS Jedg ks Audgiig,ls
Eb) o e (5 ppSss)  (pS peSe)  (pS ppS ) ()5 3 p)S )
Growth type Treatment Chlorophylla ~ Chlorophyllb  Total chlorophyll Carotenoid
(mg.g™) (mg.g™) (mg.g™) (mg.g™)
I 5
Oeloglés 5 3.36¢ 1.77°¢ 5.13°¢ 0.39°
Trifluralin
= ey ollgla 414° 187° 6.01 0.33¢
Trifluralin+ hand weeding
el 4.45° 1.95° 6.4" 0.32¢
Mulch
Determinate Bentazon 50%
growth (Negin) 23 V8 g3t 413" 1.84¢ 5.97°¢ 0.33°
Bentazon 75%
sy Ve ogln 4.30° 1.89°¢ 6.19° 0.32¢
Bentazon 100%
o7y b sl 4.61° 243° 7.04° 0.29°
With weed control
(o7 g ol 3.10° 1.73 483" 0.41°
Without weed control
loglés 5 3.22°¢ 2.35¢ 557°¢ 0.34°
Trifluralin
o ey ol 3570 2.78° 6.75° 0.31°
Trifluralin+ hand weeding
o LA
e 4012 3.04° 7.05°2 0.30¢
. Mulch
Sgazali K% s o
(6,00) o2 O 09m 3.99° 2.05°¢ 6.28° 0.35"
] Bentazon 50%
Indeterminate e s VD et
growth (Sadri) S 4.00° 2.28¢ 6.28 ¢ 0.31°¢
Bentazon 75%
w23V ol 4.00° 2.87°¢ 6.87° 0.31°
Bentazon 100%
s s ol
(oRTI RS 4.08° 3.11° 7.19° 0.28°
With weed control
OFTS 09 98 3.13¢ 156" 469° 0.37°

Without weed control

Bl K00S0 b (5l dme glas ls e M| JBlas ygel (slice S pide g syls sla Ko g o
* In each column, the presence of at least one similar letter indicates no significant difference
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Fig. 1- The effect of weed management methods and growth type on seed yield of pinto beans
I 0S5 b (s losine gl o siae BB Sl (ga5l slive S pitie By (I sl Sils (5 2
In each column, the presence of at least one similar letter indicates no significant difference.
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