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Abstract: Background: Weeds are one of the ecological factors that
affect the agricultural economy permanently. Thus, understanding the
weed emergence and development is essential in decision making for
management strategies.

Objective: This study aimed to evaluate the effect of different sowing depths
and light intensities on the emergence and development of the weed species
Euphorbia heterophylla and Desmodium tortuosum under field conditions.
Methods: Each species consisted of an experiment carried out in a
completely randomized design with four replications. Treatments were
arranged in a 6 x 4 factorial scheme, with six sowing depths (0.5, 1.0,
2.0, 4.0, 8.0, and 12.0 cm) associated with four light intensities (100, 70,
50, and 30% of the solar light intensity) obtained with shading screens.

Seedling emergence capacity was evaluated daily to obtain the percentage
of emergence and the emergence rate index (ERI). Plant height, time to
floral induction, plant dry matter during flowering were also evaluated.
Results: Seedlings of E. heterophylla emerged under all solar radiation
conditions and sowing up to 12.0 cm deep, while seedlings of D. tortuosum
showed no emergence only at 12.0 cm deep with light intensities below 70%.
The 100% solar radiation condition provided higher total and daily dry matter
accumulation in E. heterophylla plants, while D. tortuosum plants showed
higher values for both variables under 70 and 50% incidence of solar radiation.
Conclusions: The full sunlight condition provided the best development
of E. heterophylla plants. Different levels of lightness and sowing depths
interfere the emergence and the development of D. tortuosum plants.
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1. Introduction

Weeds are one of the ecological factors that most affect the agricultural economy
permanently because their presence in cultivated areas causes losses to crops and their
control entails expenses that increase production costs (Monquero et al., 2015; Marchi
et al., 2019). One of the highest limitations for implementing a weed management
program is the lack of knowledge on the biology and ecology of the main species
(Ramesh et al.,, 2017). Thus, some studies have been developed aiming at a better
understanding of the growth and development of these plants for their effective
management (Marchi et al., 2020).

In general, seed germination is regulated by the interaction between
environmental conditions and the state of physiological aptitude, and each species
of plant requires a set of environmental resources necessary for the germination of
its seeds, such as water, light, and temperature availability and sowing depth (Zuffo
et al., 2014). Thus, knowledge of the emergence capacity of seedlings from seeds
located at different soil depths can assist in the weed management through the
adoption of methods that reduce or prevent their occurrence (Monquero et al., 2015;
Montanha et al., 2018; Marques et al., 2019). An example is the mechanical control
using equipment for soil preparation capable of providing seed incorporation at
depths unfavorable to that ideal for seedling emergence (Maciel, 2014). In addition,
weed seedlings may be shaded due to a slight delay in the emergence and show slower
initial growth (Monquero et al., 2012).

Similarly to the depth at which seeds are in the soil profile affects their germination
and emergence and development of plants, light is also required for the germination
of a large number of weed species (Lessa et al., 2013). Light controls the beginning
of the germination of photosensitive seeds and phytochromes are responsible for
the perception and transduction of the light signal. This chromoprotein has two
basic forms: an inactive form, which is activated by absorbing red light, inducing the
production of Ga, and triggering the beginning of germination, and an active form,
which is inactivated when illuminated with far-red light, with consequent production
abscisic acid (ABA), inducing seeds to a state of dormancy (Silva et al., 2019). In
addition to this, the perception of light quality occurs through phytochrome. The mode
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of action of these pigments depends on the type of incident
radiation, as light with a high red/extreme red (V/VE) ratio
induces the active form (FVe), promoting the germination
of photosensitive seeds, while under light with a low V/VE
ratio, the phytochrome becomes inactive (FV), inhibiting
germination (Vieira et al., 2018).

Thus, understanding the mode of propagation,
dispersion, emergence and development of species to
be controlled is important because attempts to control
them may result in uncoordinated, costly, and ineffective
activities without observing these characteristics (Marques
et al., 2019). In this sense, this study aimed to evaluate the
effect of different sowing depths and light intensities on the
emergence and development of the weed species Euphorbia
heterophylla L. and Desmodium tortuosum (Sw.) DC. under
field conditions.

2. Material and Methods

The study was set up and carried out under field
conditions in an area belonging to the School of Agriculture
(Universidade Estadual Paulista — Unesp), campus of Botucatu,
SP, Brazil, with geographic coordinates of 22°07°56” S
and 74°66’84” WGr. and altitude of 762 m. The soil in the
experimental area is clay-textured litholic Neosol (Sérgio
et al., 2005), with the physical and chemical characteristics
shown in Table 1.

Each weed species (D. tortuosum and E. heterophylla)
constituted an experiment conducted in a completely
randomized design, with four replications. The treatments
were arranged in a 6 x 4 factorial scheme, with the first
factor consisting of six sowing depths (0.5, 1.0, 2.0, 4.0,
8.0, and 12.0 cm) and the second factor consisting of four
light intensities (100, 70, 50, and 30% of the solar light
intensity) obtained through the use of specific agricultural
shading screens.

The mean data on the amount of light and soil
temperature measured in each treatment in the morning
and afternoon in the experimental area are shown in Table 2.
The photosynthetically active radiation (PAR) was measured
as the photosynthetically active photon flux density (PPED)
(mmol s m™) at ground level using a quantum sensor (LI-
190, LI-COR, USA) coupled to a porometer (LI-1600 LICOR
Steady State Porometer, LI-COR, USA).

The experimental plots consisted of 1.0 m wide, and
2.0 m long seedbeds mechanical raised with a rotary hoe.
Within these seedbeds, four replications were sown with 25
viable seeds of each species per row for each treatment, at a
25 cm spacing from one row to another. Sowing was always
done following the same pattern of depth arrangement,
from the smallest to the largest, to better visualize and
evaluate the plants in the field.

Sowing was performed manually, and the studied
depths were obtained using a wooden structure for drilling
the sowing row, which was built with the exact size of each
depth to maintain the uniformity of the sowing depth across
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the furrow (Figure 1). The main seedbeds were prepared in
the north-south direction with the sowing furrows in the
east-west direction to avoid possible undesirable shading.
The different light intensities were obtained using
agricultural screens manufactured with black polyethylene
(Sombrite”), which allow the passage of 70, 50, and 30%

Table 1 - Soil chemical and granulometric analysis of the

experimental area.

pc|:u2 oM" P_. K Ca Mg HtAl S CEC? V»

Eg;?l"] dgr3 dn':‘g_a ------ mmol_ dm3-------- %

48 22 m 16 33 14 46 48 94 51
Granulometry (g kg)

Clay Silt Coarse Sand Thin Sand Total Sand

449 163 100 288 388

/1 - Organic Matter; /2 - Cation exchange capacity; /3 - Base saturation

Table 2 - Data on the amount of light and soil temperature in

the morning (09:30) and afternoon (15:30) collected in the
experimental area.

Soil Temperature (°C)

Hour . s°""‘.’ Light
intensity (mmols'm? 05 10 20 40 80 120
cm cm cm cm cm cm
09:30 100% 1830 34 34 34 33 28 26
09:30 70% 840 31 31 31 30 26 25
09:30 50% 760 30 30 30 28 26 25
09:30 30% 660 30 30 30 29 26 25
15:30  100% 1920 42 42 42 40 36 33
15:30 70% 920 34 33 32 31 30 28
15:30 50% 840 33 33 32 31 30 =28
15:30 30% 710 32 31 31 30 29 =28

Figure 1 - Scheme of the equipment for drilling the soil at
different depths.
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light intensities. These screens were installed on the sowing
beds covering the entire surface and sides of beds at a height
of 80 cm to enable evaluations inside the bed and avoid the
passage of unwanted light intensity during the evaluations.
The structure was assembled with the possibility of bilateral
opening, that is, it could be opened from either side, always
keeping the top and side covers intact. The choice of the
side to be opened depending on the sun position at the time
of the evaluations, thus preventing plants from receiving
unwanted sunlight at any time during the experimental
period. Irrigations with the application of 10 mm of water
were carried out three times a week, totaling 30 mm per
week, using a sprinkler system. The weeding of unwanted
plants was carried out whenever necessary.

The emergence of seedlings of the studied species was
monitored for a minimum period of 26 days from sowing
by counting and removing the emerged plants to obtain the
percentage of emergence and calculate the emergence rate
index (ERI). This index was calculated using the equation
proposed by Maguire (1962), as follows: ERI = G1/N1
+ G2/N2 + ... + Gn/Nn, where ERI is the emergence rate
index, G1...n is the number of normal seedlings emerged
computed in the counts, and N1...n is the number of days
from sowing to the first, second, and n-th evaluation. The
counts in each experimental plot were performed daily
from the day the first plant emerged.

The first three plants that emerged from each depth
were evaluated in all plots that showed emergence
regarding the height (measured with a graduated ruler)
and time until the floral induction of the species, in
addition to the measuring of the total and daily dry matter
accumulation of plants at flowering, being that two plants
were used to measure the daily accumulation of dry matter
and one was used to measure the total accumulation of
dry matter at the end of the experiment. For this purpose,
the samples with each plant were placed in paper bags and
kept in an oven with forced air circulation at 65°C until
reached a constant weight, when they were then weighed
on a 0.01g precision scale.

The observed values were subjected to the normality test
by the Shapiro-Wilk at 5% significance and to the analysis
of variance by F-Test and the effects of treatments were
compared by the Tukey test at 5% probability.

3. Results and Discussion

3.1 Euphorbia heterophylla

Plants of the species E. heterophylla emerged under all
evaluated light conditions and sowing depths between 0.5
and 12.0 cm. However, only the different sowing depths
affected the time in days for seedling emergence (Table 3).

Seeds of E. heterophylla placed at 8.0 or 12.0 cm in depth
resulted in seedlings emerging in a shorter time compared
to sowing at depths of 0.5 to 4.0 cm (Table 3). Therefore,
it is observed that, for the most superficial layers of the
soil profile, there was a greater need for time for seedling

https://doi.org/10.51694/AdvWeedSci/2021;39:00016

Light and sowing depth affects weeds

Table 3. Days for the emergence of Euphorbia heterophylla

seedlings sown at different depths and submitted to
different solar radiation intensities.

SOWING DEPTH (cm)

05 737 A
10 6.81 A
20 657 A
40 6.50 A
80 512 C
120 550 BC

% OF SOLAR RADIATION
100 6.21
70 6.08
50 642
30 642
Flen 8 0.878"
f—b) 15.068**
FUx (D) 1486M
LSD (L) 065
LSD (D) 0.89
C.V.(%) 137

**Significant at 1% probability; NS - not significant. Means followed by the
same uppercase letter in the column do not differ statistically from each
other by the Tukey test (p<0.05).

emergence. Itisimportant tohighlight thatlightisnecessary
for germination of a large number of weed species (Silva et
al.,, 2019). Thus, some species have seeds that germinate
only under rapid exposure to light and others that start this
process after a long period of exposure, plus, seeds in which
germination is triggered only in the dark and indifferent to
light (Guimaraes et al., 2018).

Unlike the results obtained regarding the number
of days for the emergence of E. heterophylla seedlings
(Table 3), the percentage of seedling emergence was not
affected by the evaluated factors, that is, E. heterophylla
seedlings showed similar percentages of emergence at
sowing depths between 0.5 and 12.0 cm under 30, 50, 70,
and 100% solar radiation conditions. Similar behavior was
observed the emergence rate index (ERI) of E. heterophylla
seedlings (Table 4).

Some weed species have seeds with little storage material
and can germinate only after stimulated by light at low
depths. However, other species do not need this stimulus
and, therefore, can emerge at higher depths, as their seeds
have higher storage of essential compounds for germination
and emergence (Montanha et al., 2018). However, plants
of E. heterophylla, as well as Euphorbia brasiliensis (Klein,
Felippe, 1991), have a positive photoblastism, i.e., they need
light to begin the germination and enable their response to
daily and annual thermal changes (Marques et al., 2012).
This need for light should affect the germinative response
of this species when sown at high depths, but this study
showed that even at high sowing depths, such as 12.0 cm,
where light becomes much reduced, plants of E. heterophylla

Adv Weed Sci. 2021;39:02100043
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presented percentages of emergence not differing from
sowing in superficial layers.

The results complement the data reported by Machado
Neto and Pitelli (1988), who observed that the sowing depth
showed no effect on the germination and emergence of E.
heterophylla, except for the superficial depth. In this case,
even the superficial sowing, such as the depth of 0.5 cm,
showed no differences in the percentage of the emergence
of E. heterophylla seedlings. These results reinforce the high
germination and emergence capacity of this important
weed species in a wide range of soil depth.

Similar to the percentage of emergence and ERI
evaluations (Table 4), the time from sowing to the flowering
of E. heterophylla plants was not affected by the evaluated
light conditions, as all plants presented inflorescences at
40 days after sowing (Table 5). These results show that
E. heterophylla plants completed their cycle in a similar
period, regardless of the light condition to which they were
submitted (100 or even 30% of the solar radiation). Although

Table 4 - Percentage of emergence and emergency rate
index (ERI) of Euphorbia heterophylla seedlings sown at

different depths and submitted to different solar radiation

intensities.
PERCENTAGE OF EMERGENCE (%)
% OF SOLAR RADIATION
SOWING DEPTH (cm) =00 — 5 30
05 4647 3910 3456 33.01
10 4871 4487 3514 29.80
20 5160 4006 5299 4647
40 44.42 5385 5940 4840
80 5224 3461 3162 35.89
12.0 3974 30712 23.51 2371
FLIGHT 1 0729%
FDEPTH (D) 1449
FLx(D) 100N
LSD (L) 3292
LSD (D) 36.65
C.V. (%) 447
(ERI)
% OF SOLAR RADIATION

SOWING DEPTH (cm) a0 — 5 S
05 410 338 245 275
10 283 388 519 237
20 431 443 458 386
40 257 567 472 406
80 501 427 173 313
12.0 405 336 175 229
FLIGHT 1 2.225'%
Foeptn (D) 2026
F (L) x (D) 2.225Ns
LSD (L) 329
LSD (D) 367
C.V.(%) 491

NS - not significant.
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it was not evaluated in this research, it is worth noting that
the flowering of some species of the Euphorbiaceae family
may be directly influenced by the photoperiod of the region,
as reported in the research of Neves et al. (2010), inferring
that the flowering of E. heterophylla plants at 40 days after
sowing, in the present study, may have occurred due to
photoperiod.

The only factor that affected the height of E. heterophylla
plants at the time of flowering was the light intensity at
which the plants developed, with the largest plants being
observed in the treatment with 100% solar radiation. A
reduction in light led to a reduction in plant height during
flowering, with similar means under 70 and 50% solar
radiation conditions and even lower under the 30% solar
radiation condition. The difference in the mean height
of E. heterophylla plants between the treatment with
the highest light and that with the lowest light reached
78.84% (Table 6).

Table 5 - Days for flowering of Euphorbia heterophylla

plants sown at different depths and submitted to different
solar radiation intensities.

SOWING DEPTH % OF SOLAR RADIATION
(cm) 100 70 50 30
05 40 40 40 40
10 40 40 40 40
20 40 40 40 40
40 40 40 40 40
80 40 40 40 40
120 40 40 40 40

Table 6 - Height at flowering (cm) of Euphorbia heterophylla

plants sown at different depths and submitted to different
solar radiation intensities.

SOWING DEPTH (cm)

0.5 1269
10 12.84
20 13.02
40 14.32
80 14.02
12,0 1360

% OF SOLAR RADIATION
100 16.99 A
70 1331 B
50 13.87 B
30 950 c
Fligr (L) 40147
Foepry (D) 12671
FUx(D) 041218
LSD (L) 180
LSD (D) 246
C.V.(%) 177

**Significant at 1% probability; NS - not significant. Means followed by the
same uppercase letter in the column do not differ statistically from each
other by the Tukey test (p<0.05).
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The total and daily dry matter accumulation were influenced
only by the light intensity to which the E. heterophylla plants
were submitted during its development (Table 7), as observed
for plant height (Table 5). The shading, regardless of the
percentage of blocked solar radiation, promoted a significant
reduction of the total and daily dry matter accumulation per
plant of E. heterophylla, corresponding to a reduction of at
least 84.21% and 83.85%, respectively, when compared to the
condition of full sunlight (Table 7).

These results showed that sowing depth affected only the
time for the emergence of E. heterophylla seedlings, while
light conditions affected plant height during flowering, dry
matter, and daily dry matter accumulation. Moreover, the
full sunlight condition provided E. heterophylla plants with
better conditions for their development after emergence.
Due to this, it is worthy to mentioning that the use of
cultural treatments that promote reduction of solar
radiation can be effective in controlling weed growth and
development (Marchi et al., 2020), like E. heterophylla.

3.2 Desmodium tortuosum

Seedlings of D. tortuosum emerged five days after
sowing when placed in the most superficial soil layers
(depths of 0.5 to 4.0 cm), regardless of the light intensity
to which they were subjected. The time needed for

Table 7 - Total dry matter accumulation at flowering
and daily dry matter accumulation until the flowering of

Euphorbia heterophylla plants sown at different depths and
submitted to different solar radiation intensities.

TOTAL DRY DAILY DRY
MATTER MATTER
ACCUMULATION ~ ACCUMULATION
(g) (g dia”)
SOWING DEPTH (cm)
05 022 0.0055
10 022 0.0056
20 0.29 0.0073
40 038 0.0095
80 0.36 0.0090
120 0.29 00072
% OF SOLAR RADIATION

100 076 A 00192 A
70 012 B 0,0031 B
50 013 B 00034 B
30 015 B 00038 B
Flgnr (U 96.989** 96.618**
Foepry () 1931 1926
F(Ux (D) 1668"s 1667N
LSD (L) 012 0.0029
LSD (D) 016 0.0040
C.V. (%) 528 529

Light and sowing depth affects weeds

emergence increased in all the evaluated light conditions
with an increase in the depth at which the seeds were
sown, with shading conditions of 30, 50, and 70% solar
radiation providing no emerged plants at the sowing
depth of 12.0 cm (Table 8).

Seedlings of D. tortuosum emerged at sowing depths from
0.5 to 12.0 cm under the 100% solar radiation condition,
but sowing depths of 8.0 and 12.0 cm required 5.25 and 11
days more for emergence, respectively, than the depth of up
to 4.0 cm. Similar behavior was observed for the 70, 50, and
30% solar radiation conditions, in which the time for the
emergence of D. tortuosum seedlings sown at a depth of 8.0
cm took, on average, 9, 8.25, and 8.5 days more than plants
sown at a depth of 4.0 cm (Table 8).

These results show the capacity of D. tortuosum
plants to emerge from depths up to 12.0 cm, depending
on the solar intensity, but these plants emerged much
more quickly when arranged at a depth of up to 4.0
cm. Oliveira Jr. and Delistoianov (1996) evaluated
Desmodium purpureum (Mill.) Fawc. & Rendle seeds placed
to germinate at different depths and verified that their
emergence was not feasible at depths higher than 3.75 cm,
indicating that the positioning of seeds below this depth
can work as a cultural method of controlling this species,
as it could induce the seed dormancy process. Excessive
depths increase the mechanical resistance, hindering the
germination process and plant growth, besides reducing
the temperature and O, availability, as well as increasing
CO, accumulation, forming fermented compounds during
the respiration process (Taiz, Zeiger, 2013) and affecting
the germination process (Zuffo et al., 2014).

Sowingat higher depths was the only significant factor
for the percentage of emergence. Sowing deeper than 4.0
cm resulted in significant reductions in the percentage

Table 8 - Days for the emergence of Desmodium tortuosum

seedlings sown at different depths and submitted to
different solar radiation intensities.

SOWING % OF SOLAR RADIATION
DEPTH (cm) 100 70 50 30

0.5 500 Ca 500 Ba 500 Ba 500 Ba
10 500 Ca 500 Ba 500 Ba 500 Ba
20 500 Ca 500 Ba 500 Ba 500 Ba
40 500 Ca 500 Ba 500 Ba 500 Ba
80 1025 Bb 1450 Aa 1325 Aab 1350 Aab
120 16.00 Aa - - -
FLIGHT 8 6733

Fogpry (O) 43525

FLx(D) 12.089**

LSD (L) 358

LSD (D) 399

C.V. (%) 263

**Significant at 1% probability; NS - not significant. Means followed by the
same uppercase letter in the column do not differ statistically from each
other by the Tukey test (p<0.05).
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of emergence of D. tortuosum seedlings, reaching values
of up to 0.24% of emergence in the sowing at a depth of
12.0 cm (Table 9).

Thus, it is evident that the percentage of emergence
reductions due to the increase in the sowing depth may
have occurred due to the decrease in solar radiation or due
to other factors. These may be: the non-incidence of solar
radiation imposed by the natural soil barrier on seeds that
were located at higher depths; or due to the amount of
seed reserve material of both species being insufficient to
break the physical barrier imposed by the soil (Pacheco
et al., 2010; Santos et al., 2015); or by the process of
secondary or induced dormancy, which refers to the state
of dormancy induction under environmental conditions
not favorable to germination, in non-dormant seeds or
in those whose primary dormancy has been overcome
(Marques et al., 2019); or even because of the thermal
amplitude observed at the different sowing depths, as
shown in Table 2.

The different light intensities and sowing depths, and
the interaction between these two factors has significantly
influenced the ERI of D. tortuosum seedlings (Table 10). The
ERI was zero in the cases in which plants were sown at a
depth of 12.0 cm in treatments with 70, 50, and 30% solar
radiation, as there was no emergence. The highest ERI of D.
tortuosum plants was obtained under 100% solar radiation
and sowing depth of 2.0 cm. In situations of light reduction,
the ERI of D. tortuosum seedlings was similar in sowing
depths from 0.5 to 2.0 cm, being reduced with increasing
sowing depth. Treatments with sowing at a depth of 2.0 cm

Table 9 - Percentage of emergence (%) of Desmadium

tortuosum seedlings sown at different depths and
submitted to different solar radiation intensities.

SOWING DEPTH (cm)

05 5169 A
10 4668 A
20 5304 A
40 3868 A
80 6.25 B
120 024 B
% OF SOLAR RADIATION

100 3885

70 3288

50 3097

30 2849

Flonr (& —ier
N ) 39.665*

F (L) x (D) 0.782ns

LSD (L) 11.23

LSD (D) 15.31

C.V. (%) 450

Souza GSF, Marques RF, Pereira MRR, Marchi SR, Martins D

showed effects of different light intensities on the ERI of D.
tortuosum seedlings, which decreased as the light in which
the seeds were sown reduced (Table 10).

The different light intensities also affected the time
required for the flowering of D. tortuosum plants, with the
first floral inductions presented by plants developed in full
sunlight at 118 days after sowing (Table 10). These results
are similar to those observed by Procépio et al. (2003),
who reported a period of 137 days for the total cycle of D.
tortuosum plants under field conditions and full sunlight.

Shading conditions induced an increase in the time for
flowering of D. tortuosum plants regarding the full sunlight
condition. This period was 20 and 21 days longer for plants
developed at 30% and 50 and 70% shade, respectively
(Table 10). These results show that a reduction in light
under which the plants were developed reflected directly
on the time for flowering, a fact that did not prevent the
flowering from happening.

Moreover, both the light intensities and sowing depths
and the interaction between these factors were significant
at P < 0.05 for the variable plant height at the flowering of
D. tortuosum (Table 11).

Table 10 - Emergency rate index (ERI) and days for the
flowering of Desmodium tortuosum seedlings sown at

different depths and submitted to different solar radiation

intensities.
(ERI)

SOWING % OF SOLAR RADIATION
DEPTH (cm) 100 70 50 30
05 251 Ba 257 Aa 249 Aa 229 Aa
10 210 Ca 242 Aa 246 Aa 221 Aa
20 315 Aa 256 Ab 212 Ac 203 Ac
40 181 Ca 153 B 152 Ba 155 Ba
80 018 Da 003 010 Ca 025 Ca
120 002 Da 000 Ca 000 Ca 000 Ca
Fuehr 1 10:358"
Fogpry (D) 744,818+
FL)x(D) 13681+
LSD (L) 0.31
LSD (D) 034
C.V. (%) 101

DAYS FOR FLOWERING
SOWING % OF SOLAR RADIATION
DEPTH (cm) 100 70 50 30
05 18 19 139 139
10 18 19 139 139
20 18 19 139 139
40 18 19 139 139
80 18 19 139 139
120 18 == = =

**Significant at 1% probability; NS - not significant. Means followed by the
same uppercase letter in the column do not differ statistically from each
other by the Tukey test (p<0.05).

Adv Weed Sci. 2021;39:02100043
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Plants of this species subjected to extreme light
conditions (100 and 30% solar radiation) had the lowest
flowering height when sown at a depth from 0.5 to 8.0 cm.
Thus, it is inferred the existence of a possible ecological
adaptation of this species to intermediate shading
conditions, as D. tortuosum plants presented the highest
heights under 70 and 50% solar radiation conditions and
sowing depth of up to 8.0 cm (Table 11).

The numerical evaluation of the height of D. tortuosum
plants during flowering showed that the plants developed
at 50% solar radiation had the highest mean heights.
However, these plants remained for 20 and 21 more days in
the field than plants grown at 100 and 70% solar radiation,
respectively (Table 11).

It should be noted that solar radiation is an important
environmental component that provides light energy for
photosynthesis and provides environmental signals for a
series of physiological processes in plants that can differ
depending on the plant species (Marchi et al., 2020).
The reduction in light intensity and, consequently,
temperature culminates in a decrease in the accumulation
of degree-days by the plant, which directly influences
plant phenology and morphogenesis. In this case, the
plants tend to stay longer in vegetative stages and
bloom later or unevenly concerning the different levels
of shading (Marques et al., 2012). For weeds, this can
also occur as an adaptive response of different species to
environmental conditions in an attempt to ensure that
in the future, there are ideal conditions for the beginning
of reproductive stages, ensuring the propagation and
survival of future generations.

The different sowing depths also affected the height of
D. tortuosum plants within each light intensity, with similar
plant heights at sowing depths from 0.5 to 12.0 cm in
the treatment with 100% solar radiation, 0.5 to 8.0 cm in

Table 11 - Height at flowering (cm) of Desmodium tortuosum

plants sown at different depths and submitted to different
solar radiation intensities.

SOWING % OF SOLAR RADIATION
DEPTH (cm) 100 70 50 30

05 3795 Ac 10400 Aab 13441 Aa 6908 Abc
10 2833 Ab 10867 Aa 13241 As 6145 Ab
20 3499 Ac 10908 Asb 12391 Aa 7567 Abc
40 4858 Ac 11725 Asb 13674 Aa 7908 Abc
80 5100 Ab 10425 As 8900 Ba 3217 ABb
120 2100 As 000 Ba 000 Ca 000 Ba
Fligr U 37588

Fogpry ) 31380

F (LU x (D) 3.896*

LSD (L) 4423

LSD (D) 4923

C.V. (%) 340

Light and sowing depth affects weeds

treatments with 70 and 30% solar radiation, and 0.5 to 4.0
cm in the treatment with 50% solar radiation (Table 11).

In addition to the plant height, the total and daily dry
matter accumulation of D. tortuosum plants was also evaluated
atflowering and the results showed that both the sowing depth
and light intensity factors isolated regarding the interaction
between them affected both characteristics (Table 12).

Plants developed at 100% solar radiation showed
similar values of total and daily dry matter accumulation
until flowering in all the evaluated sowing depths, as
observed in plants developed under 30% solar radiation.
Intermediate conditions of light, that is, 70 and 50% solar
radiation, provided the highest values of dry matter and
daily accumulation in plants sown at depths from 0.5 to 8.0
cm and 0.5 to 4.0 cm, respectively (Table 12).

Table 12 - Total dry matter accumulation at flowering and
daily dry matter accumulation until flowering of Desmodium

tortuosum plants sown at different depths and submitted to
different solar radiation intensities.

TOTAL DRY MATTER ACCUMULATION (g)

SOWING % OF SOLAR RADIATION
DEPTH
(cm) 100 70 50 30
05 116 Ab 409 ABab 719 Aa 051 Ab
10 109 Ab 506 Aas 797 Aas 076 Ab
20 163 Abc 502 Asb 805 Aa 123 Ac
40 142  Abc 546 Aa 480 ABsb 096 Ac
80 323 Asb 646 Aa 395 BCab 038 Ab
120 063 As 000 Ba 000 Ca 000 As
Fugr U 28586
Foepry (D) 7802+
FLUxD) 2950*
LSD () 373
LSD (D) 415
C.V.(%) 590

DAILY DRY MATTER ACCUMULATION (g dia"")
SOWING % OF SOLAR RADIATION
DEPTH
cm) 100 70 50 30
05 00098 Abc 00346 Aab 00517 Aa 00037 Ac
10 00093 Ab 00429 Aa 00573 Aa 00057 Ab
20 00138 Ab 00425 As 00579 Aa 00089 Ab
40 00120 Abc 00462 Aa 00345 Asb 00069 Ac
80 00273 Ab 00547 Aa 00285 ABa 00028 Ab
120 00053 Aa 00000 Ba 00000 Ba 00000 Aa
Fugn U 32374*
F
EPTH 9,’]29**
®
FLx(D) 3.306*
LSD (L) 00268
LSD (D) 00299
C.V.(%) 520

**Significant at 1% probability. Means followed by the same uppercase
letter in the column do not differ statistically from each other by the Tukey
test (p<0.05).
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**Significant at 1% probability. Means followed by the same uppercase
letter in the column do not differ statistically from each other by the Tukey
test (p<0.05).
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Each sowing depth also showed the effect of light
intensities on the total and daily dry matter accumulation
until the flowering of D. tortuosum plants. Sowing depths
from 0.5 to 4.0 cm provided the highest dry matter means
in plants grown under 70 and 50% solar radiation, also
providing the plants with the highest height (Table 12).

The highest total dry matter accumulations for the
sowing depth of 8.0 cm were observed in plants grown under
100, 70, and 50% solar radiation. Moreover, D. tortuosum
seeds sown at a depth of 12.0 cm provided emergence
only under the 100% solar radiation condition, with no
differences between light intensities, as the emerged plants
grew alittle and hardly accumulated dry matter. The highest
daily dry matter accumulations were observed in plants
developed under 70 and 50% sunlight at sowing depths
from 0.5 to 8.0 cm even with the flowering of D. tortuosum
plants occurring in less time under the 100% solar radiation
condition (Table 12).
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