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Abstract — The RR volunteer corn emerged as a problematic weed in the soybean rotation system. In the early crop
stages, the requirement resources for growth is little and enough to crop and weeds, however the light competition
could triggering morphological changes in response to changes in light reflected from neighboring. The objective of
this study was to evaluate the impact of duration of competition for light and soil resources between soybean and
volunteer corn. The treatments were competition conditions between soybean and corn as competitor: control, light
competition and soil+light competition; and duration of competition: at V3 and Vs soybean growth stages. The results
of this study demonstrate that duration and resource of competition with volunteer corn influenced the response on
soybean growth and development. The soybean not displayed characteristic of shade avoidance syndrome in light
competition. The light competition changes the soybean shoot: root length ratio and root length. In early competition,
the soybean growth and development are unaffected for light or soil+light resource in competition. However, in later
duration of competition, light and soil+light have similar reduction on effects on soybean growth, development and
photosynthetic pigments.

Keywords — neighboring, growth stage, shade avoidance, pigments, plastochron.

Resumo — O milho voluntirio RR surgiu como uma planta daninha problematica no sistema de rota¢do da soja. Nos
estagios iniciais da cultura, a exigéncia de recursos para o crescimento ¢ pequena e suficiente para a cultura e plantas
daninhas, no entanto a competicio por luz pode desencadear alteragdes morfolégicas em resposta a mudancas na
radiacio refletida por plantas vizinhas. O objetivo deste estudo foi avaliar o impacto da duracio da competicio por
recursos de luz e solo entre a soja e o milho voluntario. Os tratamentos foram condi¢cdes de competicdo entre soja e
milho como competidor: controle, competi¢ao por luz e solo+luz; e duragio da competigao: até os estadios V3 e Vs
de soja. Os resultados deste estudo demonstram que a duragdo e o recurso da competicio com milho voluntario
influenciaram a resposta no crescimento e desenvolvimento da soja. A soja ndo apresenta caractetisticas da sindrome
para evasio ao sombreamento na competi¢ao por luz. A competicao por luz altera a relacdo entre parte aérea:raiz e o
comprimento da raiz da soja. Na competicio precoce, o crescimento e desenvolvimento da soja ndo sio afetados pela
competicdo por luz ou solo+luz. No entanto, em uma duracio posterior da competicdo, a competicdo por luz e
solo+luz tém efeitos semelhantes na reducdo do crescimento, desenvolvimento e nos pigmentos fotossintéticos da
soja.

Palavras-chave — plantas vizinhas, estidio de crescimento, evasio ao sombreamento, pigmentos, plastocrono.
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INTRODUCTION

The RR volunteer corn emerged as a problematic
weed in the rotation system between corn and soybean
(MARQUARDT et al, 2012). The high adoption of
Roundup Ready technology in crop succession has further
aggravated the problems of volunteer corn in soybean crop
(Alms et al., 2016). Reports in the literature have shown that
volunteer corn causes damage to crop productivity. In
soybean, one volunteer corn plant m-2 was able to reduce
25% of yield of soybean competing throughout the all crop
cycle MARQUARDT et al., 2012). Similarly, Alms et al.
(2016) found a reduction of 22% in soybean yield with
density of one volunteer corn plant per m=2 If not
controlling volunteer corn, the yield losses can reach up to
69.9% in the soybean grown in succession (LOPEZ-
OVEJERO et al., 2016). For other crops, such as cotton,
the presence of one corn plant m2 reduced crop yield by up
to 8% and of the economic threshold level ranged from
approximately 190 to 770 corn plants ha'! (Thomas et al.
2007). The yield loss of sucrose was also verified in beet with
19% reduction per corn m? and the economic threshold
level ranged from 0.03 to 0.08 plant m? (KINISS;
SBATELLA; WILSON, 2012).

The competition between crop and weed is a
negative interaction, in which the organisms involved use
scarce supply, resulting in mutual loss of growth
(RADOSEVICH; HOLT; GHERSA, 1997). The resources
present below and above the surface of the soil, such as
water, nutrients and solar radiation, are the main involved in
the competition. In the eatly crop stages, the requirement
resources for growth is little enough that both the soybean
and volunteer corn can coexist without affecting each other,
however the competition for light is an important factor in
triggering morphological changes in response to the initial
competition between plants (PAGE et al.,, 2010; GREEN-
TRACEWICZ; PAGE; SWANTON et al.,, 2012). Thus,
both quality and quantity of light are related as the first
environmental resource that modifies the competition
relations between crop and weed (AFIFI; SWANTON,
2012).

In both natural and agricultural plant communities,
light can become a limiting resource under high densities
plants. In this environment, the light incident on the canopy
of the plants can be partitioned and attached differently
between them, which induces the light competition. Low-
quality solar radiation is reflected horizontally by plants and
acts as a sign of the presence of neighbors, providing plant
suitability to future competition (BALLARE; CASAL,
2000). In such a situation, plants may present mechanisms
to tolerate or avoid shade, and the plants had a sets of
responses, such as changes in leaf physiology, biochemistry,
anatomy and morphology, and / or plant architecture
(ROING- VILLANOVA; MARTINEZ-GARCIA, 2016).

In this way, the plants developed two strategies in
response to light competition: shade tolerance and shade
avoidance. The first presents as a response to light

competition, the optimization of carbon gain in low light
conditions, which may be related to higher content of
chlorophylls, greater specific leaf area, and the reduced
Chlorophyll a / b ratio NIINEMETS, 2010). The second
strategy involves some morphological changes to reach
light, such as increase in height, elongating, and branches
reduction and plant tillers (FRANKLIN; WHITELAM,
2005). In addition, agronomic factors such as plant
population and row spacing, the weeds presence at the early
stage of crop development may alter plant morphology and
crop yield (RAMBO et al., 2003).

Competition studies for resources below and
above the soil surface are mostly carried out under
controlled conditions because of the ease of their
separation. The split vessel technique proposed by McPhee
and Aarssen (2001) consists of the partition of space above
and below the soil surface in which a partition separates the
competition below and the other one that occurs above the
soil surface. According to the technique, four competition
situations can be generated: absence of competition, soil
competition, competition for solar radiation and by both
sources of resources (total competition).

The objective of this study was to evaluate the
impact of duration of competition for light and soil
resources between soybean and volunteer cotn.

MATERIAL AND METHODS

An experiment was carried out in a greenhouse and
laboratory. A soybean NA 5909 RR (GM 5.9 — early
maturing cultivar) variety was selected for the experiment
and volunteer corn (F2 plant of DKB 240 VT Pro
Yieldgard) was used as a surrogate plant competitor. The
experimental design was completely randomized with four
replicates. The experimental arrangement was in a 3x2
factorial scheme, where the treatments were competition
conditions: control, light competition and soil+light
competition; and duration of competition: V3 and Vs
soybean growth stages.

The experimental units consisted of plastic pots
with a capacity of 5.5 L (23 cm diameter) filled with an
agticultural substrate (Tecnomax®) and soil in a 4: 1 ratio,
respectively. The soil characteristics were: pH in H2O (1:1)
4.6; SMP index 5.1; clay 750 g kg'!; organic matter 2.7 g kg
1, P-mehlich 7.2 mg dm?; potassium 137 mg dm-3; calcium
2.1 cmolcdm™; magnesium 1.2 cmoledm; H+Al 8.0
cmolcdm3; Al 2.1 cmolcdm3; CTC 11.6 cmolcdm™3; and
CEC bases and Al of 31.3 and 36.5% respectively.

To establish the competition treatments, a plastic
tube (8 x 13 cm) was placed in the centre of a 5.5 L plastic
pot on control and light competition treatments, in order to
separate the root system of soybean seedling from that of
the volunteer corn. To control and light competition
treatments, soybean seeds were planted into the center of
plastic cups (one seed per cup) and soil+light treatment, the
seed were planted into the center of the plastic pots. The
volunteer corn competitor were establish with four seedling
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surrounding at six centimeters to the soybean seedling. The
experimental units were irrigated two times per day and
fertilized with 30, 50 e 50 kg ha! of the NPK, respectively.

Growth characteristics were performed at V3 and
Vs stages of soybean development (control treatment as
reference) measuring growth stage, by measured of the
number of visible nodes, recorded daily during the
experiment. At each harvest, soybean height and root was
measured and the root were washed with tap water. Above-
ground and below-ground biomass was separated, and dried
to constant weight at 80°C prior to weighing, and it was
determined the shoot dry weight, leaf dry weight, root dry
weight, and total dry weight.

The absolute growth rates (AGR) were determined
of the shoot, root and total using the following equation
AGR = (W2-W1)/(T2-T1), W1 and W2 are the mean dry
weights (mg) in the first and second harvest, respectively,
and T1 and T2 refer to days interval for each harvest. The
plastochron was estimated by the inverse of the slope of the
linear regression between of the accumulated daily thermal
time (base temperature of 10 °C) and the number of visible
nodes on the main stem.

Chlorophyll index was measured with a hand-held
chlorophyll content meter (ClorofiLOG 1030), which was
performed in the central leaflet of the three trifoliate leaf of
soybean, without them being removed. In the laboratory,
the total extractable chlorophyll content of each sample of
the central leaflet of the second trifoliate was taken for
analysis by pigments extractable method (a, b and (a+b)
chlorophyll and carotenoids). The samples were macerated
in the presence of 80% (v / v) acetone and centrifuged at
4000 rpm for three minutes. The supernatant was
transferred to test tubes and made up to 8 ml of 80% (v /
v) acetone. Chrolophyll a, b and a+b and carotenoid levels
were calculated using the equation Lichtenthaler (1987)
from the absorbance of the solution obtained by
spectrophotometry at 645, 663 and 480 nm, with the results
expressed in mg g! of fresh mass.

The Shapiro-Wilk statistic was used to test the
assumption of normality, with no need for transformation.
Then, it was conducted the analysis of variance, according
to the F test (p=<0.05); and when F test indicated difference,
the means were compared by Duncan’s test (p=0.05).

RESULTS AND DISCUSSION

The soybean developing in the light competition
not displayed characteristic shade avoidance responses, such
as plant height. The plant height of soybean not increase
when grew with volunteer corn at Vj stage, however, the
soybean height was decrease by soil+light competition at Vs
stage, which was reduced by 27% compared with control

(Table 1).

Table 1. Shoot height, Root length, total dry weight and shoot
height: root length in soybean exposed to light and soil+light
competition with volunteer corn at V3 and Vs stage of soybean
development

Competition Stage of soybean development
conditions V3 Vs

Shoot height (cm)
Control A 525 A 16.2%*
Light A 480 AB  134*
Soil+Light A 5.50 B 119%
CV(%) 16.6

Root length (cm)
Control B 336 AB 727 *
Light A 667 A 857 m
Soil+Light B 325 B 648 *
CV(%) 8.8

Shoot height : Root lenght

Control A 0106 A 0.22%*
Light B 0.07 B 0.16*
Soil+Light A 017 A 0.18
CV(%) 23.9

The same uppercase letters, not differ between
competition conditions treatments by Duncan’s test (p<<0.05). * or
ns significant or not significant, respectively, between growth stage
of competition treatments by t test (p<<0.05).

No difference was observed in the plant height
between control and light competition, and light and
soil+light competition. The significant evolution was
observed to plant height during period from V3 to Vs stage.
The increase of plant height of soybean was 208% in control
treatment, while in in light competition the evolution was
179% and while that for soil + light competition was 116%.
Exposure to light competition until V; stage, the root length
of soybean was significantly superior than others
treatments. At Vs stage, the disparity in the root length
continued regarding to soil+light treatment, and there were
no differences observed between control and soil+light
treatments. The volunteer corn height on average was 8.8
and 16.6 cm, at V3 and Vs stage of soybean, respectively
(data not show).

Differently of the expected, the shoot: root ratio
was decreased in the light competition, due a result of higher
root length. The larger increase of the root length is
suggestive of a plastic root response to competition, since
this is observed in roots associated with the superior of
competitive ability (POORTER; LAMBER, 1986), which
leads to tolerate future stresses in the competition for soil
resources. No difference was observed on corn root dry
weight between conditions competitions with soybean (data
not show).

The plant height is an important component in the
competitive ability for light competition, so it was expected
response to neighboring presence in plant height, as
observed in the competition of Bidens spp., Sida rhombifolia
and Rapbhanus sativus with soybean (Bianchi et al., 2000).
However, soybean did not present increase in height when
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competing for light resources, the probable explanation
being that both plants emerged at the same time, these
responses suggest, that soybean not express shade
avoidance symptom. These results are according with
Caratti et al. (2016), found no differences when the soybean
grew free from any light or soil+light competition with corn.

The shade avoidance is a phenomenon more
pronounced when the plant develops in an environment
with already established competitors, which impacts on the
increase of the plant height, hypocotyl elongation rates, and
increase shootrroot rate of the later plant established
(GREEN-TRACEWICZ; PAGE; SWANTON et al., 2012;
AFIFI; SWANTON, 2012). The changes in the quality and
intensity of light, especially in the red and far red light (V /
Ve), may affect the development of soybean plants
(BALLARE; SCOPEL; SANCHEZ, 1990).

Significant differences were detected between two
stages of competition in shoot, root, total dry weight (Table
2). In control treatment, shoot dry weight increase 6.5 times
from of the V3 to Vs stage, while to light and soil+light
competition the increase average was 3.6. The increase in
root dry weight and total dry weight between competition
periods was 32 and 38% lower than control treatment,
respectively. Although the soybean shoot, root and total dry
weights did not differ between control and competition
treatment for light and soil+light competition conditions at
V3 stage, differences were found at Vs stage between control
treatment and volunteer corn presence (Table 2). Despite
the large difference of soybean root length for light
competition compated to soil+light treatments, this root
length difference was not indicative of an increase in root
and total dry weight. Even if soybean does not present
morphological changes in early stages of competition due to
the coexistence with other plants, physiological changes that
occur in response to initial coexistence, even with the
resources of the non-limiting environment, result in a cost
to the plant, which results in a decrease in growth and
development of the plants (AFIFL; SWANTON, 2012).

When compared with control treatment, both light
and  soil+light competition, reduced above and
belowground biomass of soybean, without significant
differences between them. The shoot dry weight was
delayed, independently of the competition treatment (light
and soil+light), as well as root and total dry weight (Table
2). The relatives reduction caused by light competition in
soybean shoot, root and total dry weight ranged from 38 to
45%, and to soil+light the reduction was equally of the 38%.
Although above and below ground dry weights differ
between control and competitions treatments, differences
were not found with the shoot: root dry weight ratio by
treatments and period of competition. In this way, it is
possible to infer that the light intercepted or reflected from
the volunteer corn causes reduction in the accumulation of
vegetal biomass.

Table 2. Shoot dry weight, root dry weight, total dry weight
and shoot dry weight: root dry weight in soybean exposed to
light and soil+light competition with volunteer corn at V3 and
V; stage of soybean development

Competition Stage of soybean development
conditions V3 Vs

Shoot dry weight (g)
Control A 0180 A 1169
Light A 0197 B 0732
Soil+Light A 0.207 B 0735
CV (%) 32.7

Root dry weight (g)
Control A 0.208 A 0928
Light A 0179 B 0.511
Soil+Light A 0177 B 0582
CV (%) 21.7

Total dry weight (g)
Control A 0387 A 2096
Light A 0377 B 1.243
Soil+Light A 0.384 B 1318
CV (%) 27

Shoot dry weight : Root dry
weight

Control A 090 A 125 o
Light A 111 A 141 o
Soil+Light A 1.19 A 1.25  »s
CV (%) 17.9

The same uppercase letters, not differ between competition
conditions treatments by Duncan’s test (p<<0.05). * or »s significant
or not significant, respectively, between growth stage of
competition treatments by t test (p<0.05).

Previous research also showed that, neighboring
weeds presence changes of quality and quantity light, which
will affect the biomass accumulation in crop plant
(GREEN-TRACEWICZ et al., 2012; AFIFI; SWANTON,
2012). The competition for light and soil resources is not
independent event, since the competition for light
resources changes the photoassimilates allocation patterns
to increase the ability of plants, however, the response in
competitive ability for below ground resource will result the
a fitness cost for aboveground resources (CAHILL Jr.
2002). Thus, Bianchi et al. (2006) argue that depending on
the stage of development of the plant and the competition
intensity, there may be alternating in the relative importance
of competition resources located below and above the soil
surface.

Previous studies prove that changes caused by
weeds in light quality help the crop detect the proximity and
spatial distribution of neighboring plants, and initiate a
series of physiological changes that result in the expression
of shade avoidance syndrome, such as stem elongating, the
reduction of stem diameter, and a reduction in shoot and
root biomass (AFIFI; SWANTON, 2012; BALLARE,
2009). However, these studies, the target plants are
transplanted after the neighboring competitor had already

81



REVISTA SCIENTIA AGRARIA

Versao On-line ISSN 1983-2443

Versao Impressa ISSN 1519-1125

SA vol. 19 n°. 2 Curitiba abr/jun. 2018 p. 78-85

established several days ago. As a result, the early established
of weed allow advantages from crop in later emergence.
Nevertheless, our findings are according to previous results
found by Page et al. (2010) and Green-Tracewicz, Page and
Swanton et al., (2012), where it were demonstrated that
crops plants in the presence of neighboring had
considerably lower growth and development plant, with the
exception of plant height that not differ in our study.

The absolute growth rate measure the daily
accumulation in dry matter, and is an important indicator of
the competitiveness of the plants. When the soybean
compete with volunteer corn for light and soil+light
resources, it is evident the damage in the shoot, root and
total absolute growth rate, compared with control (Table 3).
The soybean shoot growth rate was reduced about 42%
regardless of the competition condition with volunteer corn.
On the other hand, the soybean root growth rate was more
affected when it competed with corn for light resources,
which was 51% lower than the control, while competition
for soil+light showed a reduction of 43%. As there were
reductions in soybean shoot and root growth, the total
absolute growth rate was reduced by 46% in competition for
light resources, while competition for soil + light caused a
42% reduction.

Table 3. Absolut growth rate in soybean exposed to light and
soil+light competition with volunteer corn
Absolute growth rate (mg)

Shoot Root Total
Control 4430 A 3407 A 7837 A
Light 2545 B 1660 B 4206 B
Soil+Light 2578 B 1940 B 4519 B
CV (%) 32.7 21.5 26.8

Means followed by same letter in the column do not differ for the
Duncan’s test (p<0.05).

The reduction in the absolute growth rate of both
competition conditions demonstrates that the effect of the
presence of volunteer corn as competitor (light
competition) has similar impact to competition for water
and nutrients (soil+light). This demonstrates the ability of
plants to detect light quality very early, being the first form
of negative interference between plants (VIDAL et al.,
2012). In addition, light reflected by the presence of weeds
is able to penetrate the soil and be detected by seed
phytochrome, which initiates a series of molecular and
physiological alterations that may delay germination and
root growth (AFIFI et al., 2015).

The alterations can be further induced when the
morphophysiological characteristics of weeds are more
efficient under conditions of light competition, as is the case
with corn, because it has C4-type carbon fixation
metabolism and canopy architecture, which provides
advantages when competing with soybean. The advantage
of corn in faster growth, greater height and leaf area in
relation to soybean, suggest that the solar radiation is the

main resource disputed by the plants in the initial stages of
development.

The estimation of soybean growth and
development can be predictable by the speed of appearance
of nodes in the main stem, characterizing the vegetative
stage of soybean. The timing interval that elapsed between
the appearances of successive nodes on the stem, in
dicotyledons, is called plastochron (STRECK et al., 2008).
The plastochron is related with the development of the leaf
area of the plant, sequentially, determines the interception
of solar light, photosynthesis and biomass (STRECK et al.,
2008). The higher values of the soybean plastochron in
competition indicate a lower plant development. When the
soybean grew in different competitions conditions, the
volunteer corn induced significant differences in
plastochron than control treatment (Table 4). Soybean
plants grown under light and soil+light competitions had
higher sum of the thermic degree accumulation than control
treatment, theses higher values indicate a lower plant
development. The effects of light and soil+light
competitions did not differ from each other and had very
similar sum of the thermic degree accumulation, 72,3 and
74,9 °C day node™!, respectively. The values of plastochron
of the light competition was 6% higher than control
treatment, and soil+light competition was 10% higher than
the control.

Table 4. Plastochron in soybean exposed to light and
soil+light competition with volunteer corn

Competition conditions Plastochron
(°C day node)
Control 68.1 B
Light 72.3 A
Soil+Light 74.9 A
CV(%) 2.7

Means followed by same letter in the column do not differ for the
Duncan’s test (p<0.05).

Throughout of the experiment, it was observed
that the soybean entered a new stage of development on
average 1 day eatlier compared to the competition
treatments with volunteer corn. When plants grew under
soil+light competition, the onset of V4stage of soybean was
3 days later than control and light competition. At the end
of the experiment, only the soybean on control treatment
reached the Vs stage (data not show).

High plastochron values indicate that a greater
amount of accumulated thermal sum is required for the
soybean to emit the next consecutive node on the main
stem. This justifies the highest values of this variable in
treatments submitted to the presence of competitor, since
the development of the culture of interest is impaired.
Similarly, Bianchi et al. (20006) reported that regardless of the
light or soil+light competition condition, the soybean nodes
emitted was reduced in intraspecific competition compared
with null competition.
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Another important factor in the development of
plants under changes in the light quality and quantity is the
opening and closing behavior of the stomata, which mainly
affect the photosynthesis of the plants. The radiation
reflected by neighboring plants is capable of inducing the
closure of leaf stomata (AFIFI; SWANTON, 2012), which
result in a reduction in the photosynthetic activity of the
plants, and consequently, reduce soybean growth and
development, as observed in the tables 2, 3 ¢ 4.

The use of chlorophyll index is a indicate indirectly
of status of leaf nitrogen, thus, it can be inferred that the
conditions of competition with volunteer corn, either by
light or soli + light, negatively affected the nitrogen
utilization by soybean plants (Table 5). In the first soybean
trifoliate, chlorophyll index values on control treatment was
significantly higher from volunteer corn competition, but
light and soil+light conditions did not differ from each
other. In the second and third trifoliate, was observed a
reduction of the 16 e 24% in chlorophyll index for light
competition treatment, respectively. Whereas for soil+light
competition, chlorophyll index was reduced from 30 at 43%
for second and third trifoliate, respectively.

Table 4. Chlorophyhll index in soybean trifoliates exposed to
light and soil+light competition with volunteer corn

First Second Third
Competition trifoliate trifoliate trifoliate
conditions leaves leaves leaves

Chorophyll index

Control 439 A 375 A 36.1 A
Light 376 B 31.4 B 27.3 B
Soil+Light 346 B 26.4 C 20.4 C
CV (%) 15

Means followed by same letter in the column do not differ for the
Duncan’s test (p<0.05).

Soybean displaying reduced contents of chl a, chl
b, chl a+b and carotenoids when did compete with
volunteer corn for light or soil+light resources, but did not
differ among them (Table 6). Furthermore, it was found that
light and soiltlight competition, the contents of all
pigments decreased, demonstrating that both competition
had similar effects on the pigments. The chlorophylls and
carotenoids are associated to photosynthesis and,
accordingly, to plant growth and adaptation to different
environments (FOYER; NOCTOR, 2009). The
photosystems consists of chlorophylls and carotenoids, and
are responsible for the capture of solar radiation and
transformation for biochemical energy. Thus, plants that
have smaller amounts of chlorophylls and carotenoids can
present restricted photosynthesis and possible oxidative
damages to the cells of the plants, as well as decreasing
growth plant (AFIFL; SWANTON, 2012).

Table 5. The effect of light and soil+light competition on
soybean contends of Chlorophyll (chl a, chl b, chl a+b) e
carotenoids in competition with volunteer corn

Competition
conditions
Chlorophyll a
Chlorophyll b

Chlorophyll
a+b
Carotenoids

(mg g'! fresh mass)

Control 378 A 113 A 492 A 086 A
Light 250 B 09 B 340 B 057 B
Soil+Light 242 B 089 B 332 B 054 B
CV (%) 17.7 13.8 16.2 18.3

Means followed by same letter in the column do not differ for the
Duncan’s test (p<0.05).

Although there was no competition for water and

nutrients in light competition, the effect was similar to
soil+light competition. One probable explanation is that
shading caused by volunteer corn, which could reduce
nutrient and water uptake by soybean, and should have
reduced effects on photosynthetic capacity, consequently
negative impacts on growth and development soybean.
The effects showed on soybean growth and development by
competition conditions are in accordance with the reduced
chlorophyll index and contends of chlorophylls and
carotenoids. The smaller amounts of pigments produced by
the soybean in light and soil+light competitions are related
to the higher plastochron in light and soil+light
competition, which indicates that the use of light efficiency
is less, causing the plants to need a greater accumulation of
radiation so that they can develop their stages of
competition. According to Fleck et al. (2003), plants with
higher levels of photosynthetic pigments can provide plant
support for better use of ambient light and greater
photoassimilate liquid accumulation, in addition to a high
growth rate.

The changes caused by the light competition
between soybean and volunteer corn can cause a series of
physiological changes that would result in reduced plant
development. The changes caused by alteration in the
quality and quantity of light in the early stages of soybeans
may persist permanently throughout the crop cycle,
contributing to an increase in yield loss of soybeans
(GREEN-TRACEWICZ; PAGE; SWANTON, 2012).

CONCLUSIONS

The results of this study demonstrate that duration
and resource of competition with volunteer corn influenced
the response on soybean growth and development. Overall,
the light and soil+light competitions had the similar effects
on soybean. In early competition (until V3 stage of soybean),
the light competition with volunteer corn was more
important, since it altered the soybean root length and the
shoot height: root length ratio. In late competition (until Vs
stage of soybean), the volunteer corn competing for light
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and soil+light resources with soybean, had a similar effect
on the growth and development of crop.
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