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Botanical Analysis of the Seed Bank in an Area
Cultivated in the System of Integration
Livestock Agriculture

ABSTRACT

The seed bank has an ecological role of great importance in the recomposition of new
individuals in plant communities. In the integration system livestock agriculture, the seed
bank usually consists of a serious problem, the agricultural activity, because it ensures
infestations of weeds for a long period of time. The different soil management systems and
cultures have a decisive influence on germination and composition of the flora of an area
and therefore, in the seed bank of the agricultural soil. So, the objective of this work was to
identify weed species that emerged during the analyzed period of the seed bank at different
depths in an area of integration livestock agriculture. The present study was conducted in an
area of integration livestock agriculture in the Center of Agrarian Sciences, of the Federal
University of Alagoas (CECA - UFAL), located in the municipality of Rio Largo - AL, Brazil, in
the year 2017. Were collected 20 samples at each depth, that is, of 0.0 to 10.0 cm and of
10.0 to 20.0 cm. In possession of the data, it was possible to determine several
phytosociological characteristics. It was observed in the composition of the seed bank high
diversity of species with great variability, the seed bank has a greater diversity in the first soil
layer (0.0 to 10.0 cm), presenting in its total density a decrease to increase the depth.

Keywords: Infest plants, phytosociological indexes, phytosociological survey, Soil depth,
Productive systems.

1. INTRODUCTION

The active seed bank of weeds consists of all viable diaspores present in the soil, all these
components determine the composition of emerged plants in the area. Being characterized
by presenting dynamic behavior, on the basis of the additions constant through of the
production, dispersal and seed losses and its structure is closely related to diversity and
abundance of species that make up weed populations over the soil. In cultivated soils, the
seed bank is dominated, often, by few species of weeds, in which species of difficult control
stand out or those more adapted to the cropping systems [1].

In cultivated soils, seeds of weeds annual are the main constituents of the bank, usually
reaching 95 % of the total, being the seeds of perennial weeds little represented [2]. Weed
communities can vary significantly in response to the edaphoclimatic characteristics, the
adopted management of cultivation and the use of herbicides.

The process of infestation of weeds in growing areas depends directly on the germination of
their seeds [3], which in turn, is influenced by external or environmental factors and internal
to the seed, where each factor can act by itself or in interaction with the other [4]. Among the
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external factors, we can cite the temperature, influences the germination both by acting on
the speed of water absorption, in the same way the biochemical reactions that determine the
whole germinative process [5].

For ambient light conditions, is associated with a seed dormancy mechanism, characterized
by controlling the balance between promoting substances and growth inhibitors. This
balance is conditioned by the length of red distant wave that falls on the seed, has little
absorption and thus suffers a dissipated form of reflection, altering the form of the
phytochrome present in the same [6].

That according to [7] the soils in their majority weaken the light, preventing its penetration at
great depths. The light can penetrate only in the first millimeters of the soil surface, the
vegetal cover also changes the quality of the light, having a filter action [8]. In this way weed
seeds can persist in the soil for many years and germinate once the numbness is broken
and conditions are favorable.

Light rays have been reported as an important fator for the germination of seeds of many
plants especially weeds [9, 10, 11].

Another factor that should be taken into consideration is the depth at which the seed is in the
soil profile [12]. Yet, it is of fundamental importance to know the conditions imposed by the
environment in the seed germination process, being of utmost importance for the
development of efficient techniques what aimed at the integrated control of weeds.

In this way weed control plays an extremely important role in the management of cultivated
plants, presenting direct effects on crop yields per unit area and in production costs. Control
methods should promote greater rationality, effectiveness and reduction in control costs [13].

Therefore, the evaluation of the species that make up the seed bank of the soil is essential,
which serves as an indication for decision-making in which method or management
strategies to be adopted in weed control. Being considered a dynamic system, where the
total accumulated is variable according to the balance of seed inflows and outflows in the
[14]. [15] considers as being a set of seeds available the germination in the soil, being found
in several ways.

In view of the foregoing, the objective of this work was to analyze the botany of the seed
bank in a cultivated area in the integration system agriculture livestock.

2. MATERIAL AND METHODS

The present study was conducted from January to May 2017, in the Agrarian Sciences
Center of the Federal University of Alagoas (CECA-UFAL), located in the municipality of Rio
Largo - AL. According to [16] the soil of the experimental area was classified as Yellow
Latosol argisolic cohesion of medium-clayey texture. The Municipality is situated at a latitude
of 9° 27'S, longitude of 35° 27'W, according to Kdppen classification is type As, climate
tropical rainy with dry summer, average altitude of 100 to 200 m above sea level, with
temperature and rainfall, annual averages, between 24 to 26 °C and 1300 to 1600 mm,
respectively [17].

Table 1, presents the climatic data measured in the experimente during the conduction of
same.
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Table 1. Air temperature (average, minimum and maximum) and rainfall during the
months of January to May at the Agrarian Sciences Center of the Federal University of
Alagoas, Rio Largo - AL, 2017.

_ Months
Variables Jan Feb Mar Apr May
Average 259 265 265 25.7 24.6
Air temperature (°C) Minimum 20.7 204 20.6 21.3 21.0
Maximum 324 33.0 337 31.6 33.3
Rainfall (mm) 419 122 457 168.1 5847

Source: Agrometeorology Sector / Federal University of Alagoas — UFAL

To carry out the study, was selected a collection area of 0.5 ha™* where 40 soil samples were
collected on January 25, 2017, of sector of sheep farming to evaluate the seed bank in an
integrated system livestock agriculture.

The experiment was implemented in design entirely at random, in which the area was
divided into 05 blocks, being collected 20 samples in the depth of 0,0 to 10,0 cm cm and 20
samples of 10.0 to 20.0 cm with spacings equidistant of 10 x 10 m, between all sample
points, in zig-zag, we used the inventory method that was divided into four quadrants (0.25 x
0.25) of form random in the area, to collect all samples.

For physical and chemical analysis, samples were removed at random points at two depths
of 0.0 to 20.0 and 20.0 to 40.0 cm, physical analysis showed the following characteristics:
Total sand: 566 g.kg™; Silt: 125 g.kg™; Clay: 308 g.kg™.

Already for the result of the chemical analysis of the soil it can be observed to follow: pH =

5.3, organic matter = 1.26 %, Na =
7 ppm, P = 2 ppm, K = 40 ppm, Ca+Mg = 1.7
meq/100 mL, Al = 0.15
meq/100 mL, H+AI = 3.0 meq/100 mL, sum of
bases (SB) = 1.8 meq/100 mL, cation exchange
capacity = 4.8 meq/100 mL, base saturation (V)

= 37,9 % (Source: Central Analytical of Alagoas).

Soon after the samples collection, the sames were listed and routed for drying the shadow
during 4 days, under a plastic canvas.

After drying the samples were fragmented and standardized, in followed were removed
remains of branches, dead leaves and animal feces, of 500g of soil that were distributed in
plastic trays with dimensions of 20.0 x 26.0 x 7.0 cm and allocated on rails under normal
conditions of humidity, precipitation and temperature, that is: without cover, exposed to the
climatic effects. The trays were perforated to drain excess water.

The determination of the seed bank was made after the emergence of the seedlings, whose
identification and counting were performed every 07 days, up to a total period of 60 days,
after the first evaluation the samples were removed from the trays, homogenised and made
a new breaking of clods and the revolving of the soil and the samples were reseated for the
second experimental stage, for another 60 days, following the same intervals assessments
(Figure 1), after the implementation of the experiment were used the sum of all the
observations to make the analysis of the variables under study.
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136 Figure 1. A) Depth samples 0.0 to 10.0 cm in the first step; B) Depth samples 10.0 to
137 20.0 cm in the first stage; C) Depth samples 0.0 to 10.0 cm in the second stage; D)
138 Depth samples 10.0 to 20.0 cm in the second stage.

139

140  The analysis for the study of phytosociological indices was performed starting of the count of
141  the species after a period of 120 days, with all data collected in hand were used to calculate
142  the values of phytosociological indexes: the Frequency (F) with which the species were
143  germinating, in %; Density (D), in plants per m* Abundance (A), in unit; Relative frequency
144  (FR), in %; Relative density (DR), in %; Relative abundance (AR), in %; Index of value of
145 importance (IVI), in %; importance value index of relative (IVIR), in %. For this the following
146  formulas were used [18]:
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Index of Value of Relative Importance (IVIR) = V1 total of all the species

3. RESULTS AND DISCUSSION

In the composition of the seed bank it was observed great diversity of weed species
presenting a great variability between them, with the presence of 33 plant species with
distribution in 15 botanical families.

Among the families found we can evidence the Poaceae with greater significance among the
others with 11 species, followed by the Asteraceae family with 04 species; Euphorbiaceae
with 03 species; Cyperaceae with 03 species and Solanaceae with 02; Fabaceae;
Molluginaceae, Lamiaceae, Brassicaceae, Loganiaceae, Nyctaginaceae, Portulacea,
Convolvulaceae, Amaranthaceae, Phyllanthaceae presented only one species each (Table
2).

Table 2. List of species identified in the seed bank at two depths of soil in cultivated
area with the system livestock agriculture, Rio Largo - AL, 2017.

Family Botanical Name Popular name Class Life cycle
Ageratum Mentrasto Dicotyledon Annual
conyzéides

Asteraceae Eclipta alba Lanceta Dicotyledon Perennial
Eupatorium Maria pretinha Dicotyledon Annual
ballotaefolium
Emilia coccinea  Pincel Dicotyledon Annual

Amaranthaceae Alternanthera Apaga Fogo Dicotyledon Perennial /
tenella Annual

Brassicaceae Cleome affinis Mussambé Dicotyledon Annual
Cyperus Tiririca Monocotyledon  Perennial
rotundus

Cyperaceae Cyperus iria Junquinho Dicotyledon Perennial
Fimbristylis Cominho Dicotyledon Perennial
miliaceae

Convolvulaceae Ipomoea cairica  Jitirana Dicotyledon Annual
Euphorbia Burra Leiteira  Dicotyledon Annual
heterophylla

Euphorbiaceae  Croton lobatos Erva-de-Rola  Dicotyledon Annual
Chamaesyce Erva-de- Dicotyledon Annual
hyssopifolia Santa Luzia

Fabaceae Calopogonium Calopogobnio Dicotyledon Annual
mucunoides

Loganiaceae Spigelia Lombrigueira Dicotyledon Annual

anthelmia
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Lamiaceae Marsypianthes Hortela-do- Dicotyledon Annual
chamaedrys Campo
Molluginaceae  Mollugo Capim Tapete  Dicotyledon Annual
verticillata
Nyctaginaceae  Boerhavia diffusa Pega Pinto Dicotyledon Perennial
Digitaria Capim- Monocotyledon Annual
sanguinalis Colchao
Eragrostis pilosa Capim Mimoso Monocotyledon Annual
Brachiaria mutica Capim fino Monocotyledon Annual
Cenchrus Carrapicho Monocotyledon Annual
echinatus
Dactyloctenium Capim M&o de Monocotyledon  Perennial
aegyptium Sapo
Paspalum Grama Monocotyledon Perennial
Poaceae notatum Batatais
Brachiaria Capim Monocotyledon  Perennial
decumbens Brachiéria
Digitaria Capim-Milha Monocotyledon Annual
horizontalis
Eleusine indica Capim-pé-de-  Monocotyledon Annual
Galinha
Digitaria insularis  Capim- Monocotyledon  Perennial
Amargoso
Setaria Capim-rabo- Monocotyledon Annual
geniculata de-Raposa
Phyllanthaceae Phyllanthus Quebra-pedra  Dicotyledon Annual
tenellus
Portualacaceae Portulaca Beldroega Monocotyledon Annual
oleracea
Solanum Jurubeba Dicotyledon Annual
Solanaceae paniculatum
Streptosolen Marianinha Dicotyledon Perennial
jamesonii

According to [19] they observed that Asteraceae and Poaceae are the main families of
weeds predominant in Brazil. These families are present in traditional areas of production of
sunflower, soybean, corn, being found in cultures of great economic importance, as in areas
of crops such as sugarcane and pasture. For [20] are also presente in crops floodplains and
in lawn.

Among the species observed it was verified greater predominance of dicotyledonous plants
with 60.6 % of the total plants identified, represented by 13 botanical families, covering 20
species, while monocotyledons had 39.4 % of representativeness in 03 families
(Cyperaceae, Poaceae, Portualacaceae) with a total of 13 species, in areas cultivated with
the integration system livestock agriculture.

According with [21] still can be observed a greater diversity of dicotyledonous weeds in
competition with the cultivated areas. On the other hand, [22] have verified in sugar cane
cultivation that the species most found were Amaranthus spp., Cyperus spp., Cassia
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patellaria, Ipomoea spp., Chamaesyce hissopifolia, Sida spp. and Phylantus tenellus, being
that 85 % of the species were dicotyledons.

Second [23] most of the weed species present a rapid germination, with a short cycle and
large production of diaspores and increases the partition of resources in reproduction
structures, can be extremely aggressive in competition with agricultural crops. According to
[20] in grazing areas with intense weed infestation reduce the animal support capacity of
pastures preventing the adequate use of pastures by the animal.

Among the observed species some were only seen at specific depths, developing only in
samples of depth of 0.0 to 10.0 cm, with 09 species that stood out among the others: Eclipta
alba, Eupatorium ballotaefolium, Cleome affinis, Chamaesyce hyssopifolia, Diffuse
Boerhavia, Paspalum notatum, Brachiaria decumbens, Digitaria horizontalis and
Streptosolen jamesonii. On the other hand, at depth of 10.0 to 20.0 cm only 03 species if
highlight: Digitaria sanguinalis, Cenchrus echinatus and Solanum paniculatum. These
species may have arisen due to agricultural activities in the areas and the use of implements
that make the soil revolving making with what the seeds that if find in layers more deep
come to the surface of the soil.

The systems of cultivation in the dynamics of the weed population they are amended in
accordance with the seasons of the year, the first rains promote seed germination present in
the active seed bank of the soil [24]. What was evidenced by [25] when they analyzed the
monthly distribution of weed emergence, also noted that, due to the first rains, on average
70 % of seedling emergence results from the first seed germination flow which make up the
active bank of viable soil seeds.

So, over time, the decrease in the number of emerged plants is more pronounced than the
number of viable seeds present in the soil bank, due, mainly, to the fact that these seeds are
not always strong enough to germinate, giving rise to normal seedlings with a significant
survival capacity [26].

The frequency (F) in which the species presented the highest occurrence indexes for the
integration system for livestock agriculture in the depth of 0.0 to 10 cm were Eleusine indica,
Cyperus iria go with 100 %, Portulaca oleracea, Calopogonium mucunoides with 60 %,
Cyperus rotundus and Ageratum conyzoides presenting 50 % were observed in all samples
analyzed, indicating uniform distribution in the area. According to [27] these heterogeneities
of species are attributed to edaphoclimatic factors and also the microhabitats in the soil
(Table 3).

Table 3. Weed phytosociological indexes in the soil seed bank under integration
system for livestock agriculture of species found in the depth 0.0 to 10.0 cm, Rio
Largo - AL, 2017.

Species F D A FR DR AR VI IVIR
Eleusine indica 1.00 30.90 13.43 13.43 17.62 755 38.70 10.95
Croton lobatos 040 6.20 7.75 470 353 435 1259 350

Chamaesyce hyssopifolia 0.30 1.30 2.16 352 0.74 121 548 155
Cleome affinis 025 1.00 200 294 057 112 463 131

Eupatorium ballotaefolium 0.10 020 1.00 1.17 0.11 056 185 0.52
Portulaca oleracea 060 350 291 705 199 163 10.72 3.03
Calopogonium mucunoides 0.60 2.10 1.75 7.05 1.19 0.98 924 261
Ipomoea cairica 010 020 100 117 0.11 056 185 0.52
Digitaria insularis 030 340 566 352 193 3.18 865 244
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Mollugo verticillata 025 180 360 294 102 202 599 1.69
Brachiaria mutica 0.20 120 300 235 0.68 168 4.72 133
Eragrostis pilosa 0.25 7.60 1520 294 433 8.54 1582 4.47

Digitaria horizontalis 015 240 800 176 136 449 7.63 215
Cyperus rotundus 0.50 16.80 16.80 5.88 9.58 9.44 2518 7.12
Paspalum notatum 0.10 050 250 1.17 028 140 291 0.82

Cyperus iria 1.00 5.09 2545 11.76 29.03 14.30 55.10 15.59
Streptosolen jamesonii  0.15 0.60 200 1.76 0.34 112 483 1.36
Dactyloctenium aegyptium 0.25 290 580 294 165 3.26 27.00 7.63
Ageratum conyzéides 0.50 34.70 34.70 5.88 19.79 19.50 45.78 12.95

Alternanthera tenella 0.20 110 275 235 0.62 154 480 1.35

Boerhavia diffusa 0.10 050 250 1.17 028 140 369 1.04
Setaria geniculata 015 150 500 176 0.85 281 6.36 1.80

Spigelia anthelmia 020 170 425 235 096 238 593 1.67

Euphorbia heterophylla 0.15 0.40 1.33 1.76 0.22 0.74 3.51 0.99
Phyllanthus tenellus 030 140 233 352 079 131 569 161
Eclipta alba 005 0.10 100 058 0.05 056 1.26 0.35
Emilia coccinea 005 0.10 100 058 0.05 056 1.26 0.35
Brachiaria decumbens 0.05 0.10 100 0.58 0.05 056 126 0.35
Fimbristylis miliaceae 0.05 0.10 100 058 0.05 056 126 0.35
Marsypianthes chamaedrys 0.05 0.10 1.00 0.58 0.05 056 120 0.34
TOTAL 8.5 173.30 17790 100 100 100 353.42 100
Frequency (F) with which the species were germinating, in %; Density (D), in plants per m;
Abundance (A), in unit; Relative frequency (FR), in %; Relative density (DR), in %; Relative
abundance (AR), in %; Index of value of importance (IVI), in %; importance value index of
relative (IVIR), in %.

In a study carried out by [28] observed that the highest predominance of dicotyledonous
species with 79.41 % of the total plants identified, represented by 15 botanical families
covering 27 species, while monocotyledons were represented only by two families
(Cyperaceae and Poaceae) with a total of 7 species in areas where, predominantly, they
were cultured with vegetables. [21] observed the greatest diversity of dicotyledonous weeds
in competition with the cultivated areas.

Regarding the index of importance value (IV1), it is verified that the species Eleusine indica,
Cyperus rotundus, Ageratum conyzoides, Chamaesyce hyssopifolia and Cyperus iria, had
constant presence with the highest indexes in depth 0.0 to 10.0 cm.

IVI is directly related to the occurrence, quantity and concentration of individuals in the
different points sampled in the total area, of a determined species, related to all the others
found in the areas [29]. Thus, the importance value index (IVI) It is further defined as being
the combination of values phytosociological relative to each species, with the purpose of
assigning a value to them within the plant community to which they belong.

[30, 31, 32, 33] have achieved similar results, in which the specie Digitaria horizontalis was
the main or the second most important when dealing with 1VI. However, must tue concern
with species that present low VI, because according to [34] there are species that even with
IVI not so high, should already be considered a relevant species.

In analyzing Figure 2 it is observed that the species Eupatorium ballotaefolium, Phyllanthus
tenellus, Alternanthera tenella, Streptosolen jamesonii, Brachiaria mutica, Ipomoea cairica,
Calopogonium mucunoides, Portulaca oleracea, Cleome affinis and Chamaesyce
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hyssopifolia occurred in the samples evaluated in the depth of 0.0 to 10.0 cm, where it is
observed that the relative frequency (FR) is higher among these species, thus obtaining a
significant percentage when compared to other species of the same depth.

Marsypianthes chamaedrys
Fimbristylis miliaceae
Brachiaria decumbens
Emilia coccinea

Eclipta alba

Phyllanthus tenellus
FEuphorbia heterophylla
Spigelia anthelmia

Setaria geniculata
Boerhavia diffusa
Alfernanthera tenella
Ageratum conyzoides
Dactyloctenium aegyptium
Streptosolen jamesonii
Cyperus iria

Paspalum notatum
Cyperus rotundus
Digitaria horizontalis
Eragrostis pilosa
Brachiaria mutica
Mollugo verticillata
Digitaria insularis
Ipomoea cairica
Calopogonium mucunoides
Portulaca oleracea
FEupatorium ballotaefolium
Cleome affinis
Chamaesyce hyssopifolia
Croton lobatos

Eleusine indica

B Relative Frequency
= Relative Density
= Relative Abundance

0% 20% 40% 60% 80% 100%

Figure 2. Phytosociological indexes of weeds in the soil seed bank under integration
system for livestock agriculture of the species found in depth 0.0 to 10.0 cm, in the
municipality of Rio Largo - AL, 2017.

For the depth of 10.0 to 20.0 cm, it can be observed (Table 4) the occurrence of 24 species
being distributed in 12 families presenting a total density of 244.30 plants per m>.
Highlighting the following species Cyperus iria, Eleusine indica, Ageratum conyzoides and
Cyperus rotundus which had densities of 79.9; 58.3; 51.8; 19.8; of plants per m?
respectively, these species stood out also with respect to their frequency (F), occurring in
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100 % in the sampled plots. The botanical composition and frequency of plants were quite
variable among agroecosystems.

Table 4. Phytosociological indexes of weeds in the soil of seed bank under system of
integration livestock agriculture of the species found in depth 10.0 to 20.0 cm, Rio
Largo - AL, 2017.

Species F D A FR DR AR VI IVIR
Portulaca oleracea 1.00 2.00 1.00 10.15 081 0.6 11.13 371
Eleusine indica 040 5830 72.87 4.06 2386 11.83 39.75 13.25
Digitaria insularis 0.30 2.60 4.33 304 106 070 481 1.60
Mollugoverticillata 0.10 5.50 2750 101 225 446 773 257
Eragrostis pilosa 0.50 4.40 4.40 507 180 071 759 253
Digitaria sanguinalis 0.65 0.90 0.69 659 036 011 7.07 235
Brachiaria mutica 0.60 0.50 0.41 6.09 020 0.06 636 212
Calopogonium 0.10 0.90 4.50 1.01 036 073 211 0.70
mucunoides
Croton lobatos 1.00 1.20 041 1472 0.49 0.06 1527 5.09
Cyperus rotundus 0.60 19.80 1650 6.09 810 2.67 16.87 5.60
Cyperus iria 0.10 79.90 39450 1.01 32.29 64.06 97.37 32.45
Dactyloctenium aegyptium 0.30  0.30 0.50 304 012 0.08 324 1.08
Alternanthera tenella 0.40 3.50 4.37 406 143 071 6.20 2.06
Ageratum conyzdides 045 5180 5755 456 2120 9.34 35.11 11.70
Setaria geniculata 0.30 1.50 2.50 304 061 040 406 1.35
Phyllanthus tenellus 0.20 2.70 6.75 203 110 1.09 423 14
Euphorbia heterophylla 045 1.30 1.44 456 053 023 533 177
Marsypianthes 0.45 4.70 5.22 456 192 084 734 244
chamaedrys
Spigelia anthelmia 0.45 0.50 0.55 456 020 0.09 486 162
Cenchrus echinatus 0.50 0.90 0.90 507 036 014 5.59 1.86
Ipomoea cairica 0.10 1.0 5.50 1.01 045 089 235 0.78
Emilia coccinea 0.15 0.10 0.33 152 004 005 161 0.53
Solanum paniculatum 0.15 0.40 1.33 152 016 021 190 0.63
Fimbristylis miliaceae 0.15 0.50 1.66 152 020 027 199 0.66
TOTAL 9.85 244.30 615.76 100 100 100 300 100

Frequency (F) with which the species were germinating, in %; Density (D), in plants per m;

Abundance (A), in unit; Relative frequency (FR), in %; Relative density (DR), in %; Relative

abundance (AR), in %; Index of value of importance (IVI), in %; importance value index of
relative (IVIR), in %.

However, the species that presented the highest of importance value index (IVI) still at this
same depth, infesting plants that obtained highlight were Cyperus iria, Eleusine indica,
Ageratum conyzéides, Cyperus rotundus and Croton lobatos, with 97.37 %, 39.75 %, 35.11
%, 16.87 % and 15.27 % respectively. Weed communities can vary their floristic composition
depending on the type and the intensity of delas cultural imposed [35]. The choice of
appropriate management can change the population of weeds, the dynamics of the soil seed
bank, the efficiency of applied herbicides and, consequently, the periods of interference [36].

[37] have demonstrated that different management systems lead to different weed
infestations. Comparing no-tillage, minimum crop and conventional, the authors observed a
large difference between the dominant species at the end of the study, in which the
composition of the initial population was the same. In no-tillage, as early as the first years of
cultivation, there was a large increase of broad leaves, showing clearly the adaptation of
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these weeds to the system. Such adaptation is also observed depending on the herbicide
used in the area.

Comparing the two depths analyzed, it is observed that in the first layer of 0.0 to 10.0 cm the
density (D) was reduced by 70.93 % over the second layer of 10.0 to 20.0 cm. This reduction
may be due to the isolated effects or various factors fundamental for germination in relation
to the depth at which the seed is in the soil profile, its exposure to light effects, thermal
variation, the availability of oxygen and water, as well as for the development of emersion,
thus using all its reserve to tolerate its growth by the soil layer, making with what weed
plants have a lower index in the germination process.

Observing the Figure 3 in the depth of 10.0 to 20.0 cm if highlights the following species
Emilia coccinea, Cenchrus echinatus, Spigelia anthelmia, Euphorbia heterophylla,
Dactyloctenium aegyptium, Croton lobate, Setaria geniculata, Brachiaria mutica, Digitaria
sanguinalis and Portulaca oleracea, can be observed in the analyzes made, presenting high
relative value index (IVI) which shows the uniform distribution in the studied area, on the
other hand, species with high density and low frequency presented unequal distribution in
the area.
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Fimbristylis miliaceae
Solanum paniculatum
Emilia coccinea
Ipomoea cairica
Cenchrus echinatus
Spigelia anthelmia
Marsypianthes chamaedrys
FEuphorbia heterophylla
Phyllanthus tenellus
Setaria geniculata
Ageratum conyzoides
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u Relative Density
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Cyperus iria

Cyperus rotundus
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Eleusine indica

Portulacaoleracea
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Figure 3. Phytosociological indexes of weeds in the soil seed bank under integration
system for livestock agriculture of the species found in depth 10.0 to 20.0 cm, in the
municipality of Rio Largo - AL, 2017.

4. CONCLUSION

The seed bank is most active in the most superficial layer of 0.0 to 10.0 cm in all analyzed
samples when compared to the second layer of 10.0 to 20.0 cm.

The population of emerged seeds the depth of 0.0 to 10.0 cm shows values higher than the
other depth.
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The total plant density decreased with increasing soil depth, modifying the dynamics of the
existing flora.
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