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ASSESSING THE PHYTOSOCIOLOGICAL CHARACTERISTICS OF WEED COMPLEX
IN OKRA FIELD UNDER DIFFERENT CONTROL STRATEGIES
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Weed diversity is crucial for supporting ecological services, but weed control methods significantly influence weed species
dominance and diversity. The present study was conducted in southwestern Nigeria’s rainforest-savanna transitional agro-
ecological zone during the 2017 and 2018 rainy seasons. Different weed management techniques were assessed, including
applying cyanide-containing cassava effluent (CE@3WAS), pendimethalin (P), and hoe weeding (HW@3WAS), as well as
repeated applications of HW and CE (HW@3&5WAS, CE@3&5WAS), and integrated approaches (P + CE@SWAS, P +
HW@5WAS, CE@3WAS + HW@5WAS). A control treatment, where the weeds were left unmanaged, was also included.
The experiment followed a randomized complete block design with three replications. Weed samples were collected
using 25 cm x 25 cm quadrats placed randomly along the plot diagonals. Weed diversity was assessed using the Shannon-
Wiener index and descriptive statistics. Results indicated that the control methods influenced weed species composition.
Specifically, the presence of broad-leaf weeds was prominent in the P + HW@5WAS (2017) and P + CE@5WAS (2018)
treatments, while grasses dominated in the weedy check (2017) and HW@3WAS (2018), suggesting that these strategies
favour specific morphological groups of the weeds. Weed diversity decreased across various management practices,
with the rankings in ascending order: CE@3&5WAP, CE@3WAP, P+CE@5WAS, CE@3WAP + HW@5WAP, P +
HW@5WAP, Pendimethalin, HW@3WAP, and HW@3&5WAP. These findings underscore the importance of selecting
weed management strategies based on weed ecological significance. Integrated weed management emerged as a more

ecologically sustainable approach for okra fields compared to sole herbicide application or manual weeding.
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Introduction

Weeds play a dual role in agricultural settings, being
detrimental to crop production while simultaneously serving
as a resource for higher trophic groups (Gharde et al., 2018;
Kati, Karamaouna, 2023). Consequently, there is a need for
innovative weed management strategies that strive to enhance
weed-related biodiversity while mitigating the adverse effects
of weeds on agricultural productivity. The existence of neutral
weed communities in crop production, where weed populations
coexist with the crops without negatively affecting crop yield
and quality compared to weed-free conditions (Esposito et
al., 2023), reduces the requirement for intensive weeding.
This, in turn, regulates crucial ecological services, which are
the beneficial roles that weeds play in the environment, such
as crop pollination (Kati, Karamaouna, 2023), soil erosion
reduction (Moreau et al., 2020), and improvement of crop
profitability by enhancing crop quality (Gibson et al., 2017).

Weed management aims to establish neutral weed
communities, minimizing yield losses and supporting the
ecological services. Additionally, it promotes the weed
community transition from undesirable to desirable weed
complex. Weed management practices, commonly recognised
for their tendency to reduce weed diversity (Guerra et al.,
2022), warrant a closer examination of their specific impacts,
particularly in the light of weed species shift and dominance
of particular morphological groups of weeds. Diverse weed
flora provides for the ecological services delivery (Singh et al.,

2022). Conversely, in low-biodiversity fields, a small number
of highly competitive weed species often dominate, posing
significant challenges to effective crop protection (Storkey,
Neve, 2018).

A common characteristic of some weed management
practices is the selective weed control, indicating their ability
to negatively affect specific weed species while sparing the
others. This attribute favours the dominance of a particular
morphological group of weeds such as grasses, broadleaf
weeds, sedges, and spiderwort (Kobayashi et al., 2003; Storkey,
Neve, 2018), which are known for their distinct influence on
weed-crop interactions. Hence, the phytosociological survey
of weed communities in arable crop production with different
weed management strategies may provide useful insights for
practical outcomes of agriculture.

In arable crop production, chemical weed control stands
out among commonly employed weed management strategies.
The utilization of herbicides has contributed to heightened
yields, and their ease of application has led to widespread
adoption in both small- and large-scale farming. However,
Nath et al., 2018 demonstrated that pendimethalin, a widely
used dinitroaniline herbicide, can reduce the biodiversity of
weeds.

The lowering of weed biodiversity is not limited to chemical
weed management; weeding has also been found to modify
weed richness, eliminating minor populations (Richard et al.,
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2020). In addition, biological weed control with plant extract
such as cassava effluent reduces the number of weed species
by selectively suppressing some weed species (Ayodele,
2020). For sustainable agricultural production and ecological
concern, the rating of weed management practices should
focus on its impact on weed biodiversity. Hence, this study

aims to investigate the impact of pendimethalin, hoe weeding,
and cassava effluent, both individually and in integrated weed
management, on weed biodiversity in okra fields. This research
is motivated by the economic significance of okra in Nigeria

and the imperative for sustainable production.

Materials and Methods

Experimental site

Field trials were conducted at the research facility of the
Institute for Agricultural Research and Training Ibadan (7°38’
N 3°84° E), situated in the agroecological transition zone
between rainforest and savanna in southwestern Nigeria. The
trial site remained fallow for a year, showcasing predominant
vegetation such as Mimosa pudica, Panicum maximum, and
Mitracapus villosus. Field experiments were conducted during
the rainy season (May—August) of 2017 and 2018, receiving
total rainfall of 770 mm and 610 mm, respectively. Land
preparation activities, including ploughing and harrowing,
were conducted once at the experimental site. Before sowing
in the 2017 trial, soil samples were collected from a depth of
0-15 cm using a soil auger. These samples were subsequently
bulked, air-dried, sieved, and analysed for physicochemical
properties, following standard procedures outlined by the
Association of Official Analytical Chemists (AOAC, 2012).
The soil’s physicochemical properties are detailed in Table 1,
highlighting its composition as an acidic clay loam. The

experimental site featured a layout of plots measuring 2 m x 2
m, with alley spacing set at 50 cm between plots and 100 cm
between blocks.

Experimental materials

For the trials, Okra seeds (v 35) were procured from the Seed
Store at the Institute of Agricultural Research and Training,
Ibadan. The herbicide Missile®, a water-soluble concentrate
(WSC) of pendimethalin by Wacot Limited Company, was
sourced from a reliable agrochemical store. Fresh cassava
effluent was gathered from the cassava processing unit at
the International Institute of Tropical Agriculture, Ibadan.
Obtained through pressing unfermented macerated cassava
mash, the effluent was collected in a black container. Using
the Ninhydrin-based spectrophotometric method outlined by
Surleva et al. (2013), the cyanide concentration in the cassava
effluent was determined. Subsequently, the cassava effluent
was promptly applied at a rate of 24 g cyanide (CN)/ha, using
a calibrated knapsack sprayer.

Table 1. Physicochemical properties of soil at the experimental site

Tabauua 1. OuznKo-XxUMHUYECKHUE CBOMCTBA MTOYBBI HA SKCIIEPUMEHTAILHOM y4acTKe

pH (H,0) OC | TotalN Available P Ca | Mg | K | Na Sand | Silt | Clay
(g/ke) (mg/kg) (Cmol/kg) (g/kg)
4.9 18 | 15 11.4 19 | 13 | 14| 02 328 | 239 | 383

Experimental treatments and design

The study involved nine weed management strategies,

namely:

i. Pendimethlin at 1.2 kg a.i./ha applied at sowing (P)

ii. Cassava effluent at 24 g cyanide/ha applied at 3 weeks after
sowing (CE@3WAS)

iii. Hoe-weeding at 3 weeks after sowing (HW@3WAS)

iv. Hoe-weeding at 3
(HW@3&5WAS)

v. Cassava effluent at 3 weeks after sowing and hoe-weeding
at 5 weeks after sowing (CE@3WAS + HW@5WAS)

vi. Cassava effluent applied at 3 and 5 weeks after sowing
(CE@3&5WAS)

vii. Pendimethalin and cassava effluent applied at 5 weeks af-
ter sowing (P + CE@5WAS)

viii. Pendimethalin and hoe-weeding at 5 weeks after sowing
(P+ HW@S5WAS)

ix. Weedy check
These experimental treatments were arranged in a

Randomised Complete Block Design and replicated three

times.

and 5 weeks after sowing

Sowing of okra seeds
At the onset of the study, three okra seeds were sown on
the flat at 1 cm depth, with a plant spacing of 40 cm x 50 cm.
Subsequently, okra seedlings were thinned to a plant per stand
at 2 weeks after sowing (WAS).

Data collection

Data on weed density were collected at 9 WAS. Samplings
were done using 25 cm x 25 cm quadrats that were randomly
fixed at two spots along the diagonals of the plot. Weed samples
collected from each plot were identified using the Handbook
of West African Weeds by Akobundu and Agyakwa (1998)
and counted based on weed species. The relative densities for
weed species and morphological groups (further refererred to
as “groups”) were determined as follows:

Density of a Species

Relative Density of Weed Species (%) = - -
Total Density of All Species

Density of a Group
Total Density of All Groups

Relative Density of Weed Group (%) =
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Also, the biodiversity of weeds in each plot was determined
using the Shannon-Weiner species diversity index calculated
as follows:

H=-Xp *Inpp)
Where X: sum, /n: natural log, p;: proportion of the entire
community made up of species i.

Data analysis
The data underwent descriptive analysis using SPSS
software to ascertain average values and percentages of weed
species density and weed group density across various weed
management practices.

Results

During the 2017 and 2018 trials, a total of twenty-two
weed species belonging to twelve families were identified on
the okra field (Table 2). Specifically, eleven weed species were
identified in the 2017 trial, while twenty weed species were
observed in the 2018 trial. Notably, the 2017 trial exclusively
featured two weed species, and the 2018 trial had eleven unique
weed species. Meanwhile, both trials shared a common set of
nine weed species. The family Fabaceae recorded the highest
number of observed weed species, followed by Asteraceae,
Euphorbiaceae, and Poaceae, the latter two possessing the
same number of species.

Based on the relative density of the weedy check, the
prominent weed species in the 2017 trial included Brachiaria
deflexa, Cyperus rotundus, Oldenlandia corymbosa, and
Tridax procumbens (Table 3). The weedy check plots exhibited
the highest weed species diversity, with nine species, while P +
HW@5WAS plots had the lowest weed species diversity among
the weed management practices. Remarkably, B. deflexa and
T. procumbens were found in all the treatments. Weedy check
exhibited the highest relative density of B. deflexa of 27.1 %,
while the pendimethalin treatment had the lowest rate of 4 %.
The highest relative density of 7. procumbens was found in
P + HW@5WAS (66.7 %), while HW@3&5WAS exhibited
the lowest rate of 4.6%. Additionally, Tithonia diversifolia
was absent in all weed control treatments, unlike weedy check
where it showed 1.7 % relative density.

When the groups of weeds in the 2017 trial were analysed,
it was observed that the P + HW@5WAS treatment had the
highest proportion of broad-leaf weeds, constituting 83.3 % of
the weed composition, while CE@3WAS exhibiting 27.5%
had the lowest rate (Table 4). Weedy check plots showed the
highest grass proportion of 27.12%, while pendimethalin
plots exhibited the lowest grass rate of 4 %. Additionally, the
CE@3WAS treatment had the highest proportion of sedges
constituting 52.9 %, unlike P + HW@5WAS which had none.
Pendimethalin had the highest percentage of spiderwort of
8%, while HW@3WAS, HW@3&5WAS, CE@3&5WAS,
and P + HW@S5WAS had none.

In the 2018 trial, the frequent weed species in terms of
relative density in the weedy check comprised B. deflexa,
Euphorbia heterophylla, C. rotundus, and M. villosus (Table 5).
Remarkably, 7. procumbens and Senna obtusifolia, which
were not prominent in the weedy check, became predominant
in the CE@3&5WAS and pendimethalin treatments. The
weedy check and P + CE@5WAS treatments exhibited the
highest weed species diversity, reaching eleven, while the
HW@3&5WAS treatment had the lowest weed diversity of
four species. Notably, E. heterophylla was recorded across all
treatments, with its relative densities ranging from 55 % in the
HW@3&5WAS treatment to 3.3 % in CE@3&SWAS. Aspilia
africana, O. corymbosa, and Malvastrum coromandelianum
were absent in the weedy check, but were identified in not less
than two weed control treatments.

Analysing the weed groups in the 2018 trial (Table 6)
reveals that the P+CE@5WAS treatment displayed the highest
proportion (89.47 %) of broad-leaf weed species, whereas the
one-time hoe-weeding (HW@3WAS) treatment exhibited
the lowest percentage (43.75%). Sedge weeds were most
prevalent in weedy check plots, constituting 31.5%, while
CE@3WAS+HW@5WAS plots had the least at 2.2%. The
highest density of grass weeds was recorded in one-time
hoe-weeding (53.13 %), while pendimethalin had the lowest
(1.96%). Additionally, spiderwort was exclusively observed
in plots treated with pendimethalin, constituting 5.5 % of the
overall composition.

Measuring biodiversity within the ecological communities
established by the experimental treatments, the weedy check
demonstrated the highest Shannon-Wiener index (H’) among
the treatments in 2017, while the P+CE@S5WAS treatment
recorded the highest H* in 2018 (Table 7). Conversely, the
P+tHW@5WAS and HW@3&S5WAS treatments exhibited
the lowest H’ values in 2017 and 2018, respectively. For both
years, the average H’ values for the treatments decreased
in the order of weedy check, CE@3&5WAS, CE@3WAS,
P+CE@5WAS, CE@3WAS+HW@5WAS, P+HW@S5WAS,
pendimethalin, HW@3WAS, and HW@3&5WAS.

Discussion

The results from the 2017 and 2018 trials, identifying a
total of twenty-two weed species across twelve families,
carry significant implications for weed management and crop
productivity. The observed increase in the number of weed
species from eleven in 2017 to twenty in 2018 may suggest
evolving weed dynamics influenced by factors such as climate
(Malarkodi et al., 2017), soil conditions (Govindasamy et al.,
2021), or agronomic practices (Terzi et al., 2021).

The presence of exclusive weed species in each trial year
underscores the variability in weed composition, emphasizing

the need for tailored and adaptive weed control strategies. The
shared set of nine weed species in both trials may indicate
persistent or stable weed species across different growing
seasons. The dominance of the Fabaceae family in terms of the
highest number of weed species highlights the need for targeted
interventions against weeds from this family. The comparable
numbers of weed species in the Asteraceae, Euphorbiaceae,
and Poaceae families suggest that these families also play a
substantial role in the weed population.
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Table 2. Taxonomic composition and characteristics of weeds in 2017 and 2018 trials
Tabnuna 2. TakcOHOMHUYECKUI COCTaB M XapaKTEPUCTUKU COPHBIX pacTeHuil B skcnepuMenTax 2017 u 2018 rr.

Trials Weed species Family Group Life cycle
a Talinum fruticosum (L.) Juss Portulacaceae Broadleaf Annual / Perennial
a Tithonia diversifolia (Hemsl.) A. Gray. Asteraceae Broadleaf Annual
ab Ageratum conyzoides L. Asteraceae Broadleaf Annual
ab Boerhavia diffusa L. Nyctaginaceae Broadleaf Annual / Perennial
ab Brachiaria deflexa (Schumach.) C.E. Hubb. ex Robyns Poaceae Grass Annual
ab Commelina benghalensis L. Commelinaceae Broadleaf Annual / Perennial
ab Cyperus rotundus L. Cyperaceae Sedge Perennial
ab Mitracapus villosus (Sw.) DC. Rubiaceae Broadleaf Annual
ab Oldenlandia corymbosa L. Rubiaceae Broadleaf Annual
ab Megathysus maximum Jacq. Poaceae Grass Perennial
ab Tridax procumbens L. Asteraceae Broadleaf Annual
b Cynodon plectostadyus (K.Schum.) Pilg. Poaceae Grass Annual
b Calopogonium mucunoides Desv. Fabaceae Broadleaf Annual / Perennial
b Centrosema pubescens Benth. Fabaceae Broadleaf Perennial
b Euphorbia heterophylla L. Euphorbiaceae Broadleaf Annual
b Euphorbia hirta L. Euphorbiaceae Broadleaf Annual
b Ipomoea involucrata P. Beauv. Convolvulaceae Broadleaf Annual / Perennial
b Malvastrum coromandelianum (L.) Garcke Malvaceae Broadleaf Annual / Perennial
b Mimosa pudica L. Fabaceae Broadleaf Annual / Perennial
b Phyllanthus amarus Schumach. & Thonn. Euphorbiaceae Broadleaf Annual
b Spigelia anthelmia L. Loganiaceae Broadleaf Annual / Perennial
b Senna obtusifolia (L.) H.S. Irwin & Barneby Fabaceae Broadleaf Annual / Perennial

a=2017 trial; ab = 2017 and 2018 trials; b =2018 trial

Table 3. Effect of weed management strategies on weed species composition and relative density 9 weeks after sowing in 2017
Tadmuna 3. Bausaue crpareruu 60pb0bl Ha BUIOBOI COCTAaB M COOTHOILIEHHE COPHBIX paCTEHHUI
gyepe3 9 Henenb mocie nmocepa B 2017 1.

Relative Density (%
Weed species HW HW CE CE@3WAS CE P P+ P+ Weedy
@3WAS | @3&5WAS | @3WAS | YHW@5WAS | @3&5WAS HW@5WAS | CE@5WAS | Check
Ageratum conyzoides L. - - - 4.4 - - 16.7 83 1.7
Boerhavia diffusa L. 2.9 - - - 2.6 - - - 1.7
Brachiaria deflexa (Schumach.)
C.E. Hubb. ex Robyns 11.9 18.2 17.7 13.0 19.7 4.0 16.7 83 27.1
Commelina benghalensis L. - - 2.0 4.4 - 8.0 - 4.2 -
Cyperus rotundus L. 9.5 45.5 52.9 13.0 11.1 20.0 - 20.8 13.6
Mitracapus villosus (Sw.) DC. 4.8 9.1 - 4.4 2.6 8.0 - 8.3 10.2
Oldenlandia corymbosa L. 61.9 22.7 3.9 34.8 43.6 24.0 - - 339
Megathysus maximum Jacq. - - - 4.4 0.9 - - - -
Talinum fruticosum (L.) Juss. 24 - 3.9 - 2.6 - - - 1.7
Tithonia diversifolia (Hemsl.)
- - - - - - - - 1.7
A. Gray
Tridax procumbens L. 7.1 4.6 19.6 21.7 17.1 36.0 66.7 50.0 8.5

WAS = weeks after sowing, HW@3WAS = hoe weeding at 3 WAP, HW@3&5WAS = hoe-weeding at 3 WAS and 5 WAS,
CE@3WAS = Cassava effluent of 24 g CN/ha applied at 3 WAS, CE@3WAS+HW@5WAS = Cassava effluent of 24 g CN/ha
applied at 3 WAS and 1 hoe-weeding at 5 WAS, CE@3&5WAS= Cassava effluent of 24 g CN/ha applied at 3 and 5 WAS, P =
Pendimethalin of 1.2 kg a.i ha! applied at planting, PFHW@5WAS = Pendimethalin of 1.2 kg a.i ha! applied at planting, and
hoe-weeding at 5 WAS, P+CE@S5WAS = Pendimethalin of 1.2 kg a.i ha! applied at planting and cassava effluent of 24 g CN/ha
applied at 5 WAS, Weedy check = No weeding treatment.

Table 4. Effect of weed management strategies on relative density of weed groups 9 weeks after sowing in 2017
Tabauna 4. Bausaue crparerun 60ps0bl Ha COOTHOIIEHHE TPYIIN COPHBIX pacTeHHH uepe3 9 Hexenpb nocne nocesa B 2017 1

Weed groups HW HW CE CE@3WAS CE Pendimethalin P+ P+ Weedy
@3WAS | @3&5WAS | @3WAS | tHW@5WAS | @3&5WAS P) HW@S5WAS | CE@5WAS Check
Broad-leaf (%) 78.6 36.4 27.5 65.2 68.4 68.0 83.3 66.7 59.3
Grass (%) 11.9 18.2 17.7 17.4 20.5 4.0 16.7 8.3 27.1
Sedge (%) 9.5 45.5 52.9 13.0 11.1 20.0 0.0 20.8 13.6
Spiderwort (%) 0.0 0.0 2.0 44 0.0 8.0 0.0 4.2 0.0

Abbreviations as in Table 3.
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Table S. Effect of weed management strategies on weed species composition and relative density 9 weeks after sowing in 2018

Taoauma 5. BnusHue cTparerun 60pbObI Ha BUJIOBOM COCTAaB U COOTHOIICHUE COPHBIX PACTCHU
yepe3 9 Hepens nocie nocesa B 2018 .

Relative Density (%)
Weed Species HW HW CE CE@3WAS CE P P+ P+ Weedy Check
@3WAS | @3&5WAS | @3WAS | +HW@SWAS | @3&5WAS HW@5WAS | CE@SWAS
Aspilia africana L. - - - - 2.2 7.8 32 28.7 -
Boerhavia diffusa L. - - - - - - - - 1.9
Brachiaria deflexa (Schumach.)
CE. Hubb. ejRobyns 53.1 - 21.5 333 23.8 2.0 6.5 53 21.7
Calopogonium mucunoides Desv. - - - - 2.2 - - 1.8 -
Centrosema pubescens Benth. - - - - - - - - -
Commelina benghalensis L. - - - - - 5.9 - - -
Cynodon plectostadyus (K.Schum.)
Pilg. - 20.0 - - - - - - -
Euphorbia heterophylla L. 9.4 50.0 26.6 11.1 33 11.8 25.8 14.4 13.4
Euphorbia hirta L. - - 1.27 - - - - - -
Ipomoea involucrata P. Beauv. - - - - - - - 1.8 -
Cyperus rotundus L. 3.1 - 3.8 11.1 2.2 9.8 19.5 53 31.5
Malvastrum coromandelianum (L.)
Garcke - - 1.3 - - - 9.7 - -
Mimosa pudica L. - - - - 1.1 - - - 2.2
Mitracapus villosus (Sw.) DC. 25.0 - 21.5 222 13.2 - - 3.5 17.4
Oldenlandia corymbosa L. - - 1.3 - - 2.0 12.9 - -
Panicum maximum - - - - - - - - 2.2
Phyllanthus amarus Schumach. & ) 10.0 i i 11 ) 32 18 19
Thonn.
Spigelia anthelmia L. - - - - - - - 3.5 2.2
Tridax procumbens L. 6.3 20.0 5.6 222 27.5 7.8 - 28.7 6.5
Senna obiusifolia (L.)HS. Trwin & | 5 | - 17.7 - 242 529 194 7.2 1.9
Barneby

Abbreviations as in Table 3.

Table 6. Effect of weed management strategies on the relative density of weed groups 9 weeks after sowing in 2018

Taoauuna 6. BrusHue cTparerun 60pb0OBI Ha COOTHOIICHHUE TPYIIN COPHBIX pacTeHUH uepe3 9 Heaemnb mocie mocesa B 2017 1.

Weed groups HW HW CE CE@3WAS CE Pendimethalin P+ P+ Weedy Check
@3WAS | @3&5WAS | @3WAS | tHW@5WAS @3&5SWAS (P) HW@5SWAS | CE@SWAS
Broad-leaf (%) | 43.75 80.00 74.68 74.73 55.56 82.35 74.19 89.47 44.57
Grass (%) 53.13 20.00 21.52 23.08 33.33 1.96 6.45 5.26 23.91
Sedge (%) 3.13 0.00 3.80 2.20 11.11 9.80 19.35 5.26 31.52
Spiderwort (%) |  0.00 0.00 0.00 0.00 0.00 5.88 0.00 0.00 0.00

Abbreviations as in Table 3.

Table 7. Effect of weed management strategies on Shannon-Wiener Indexes (H’) of weed biodiversity in 2017 and 2018

Taoauuna 7. Brusane ctparerun 6ops0s! Ha nHAeKe [llernona-Brunepa (H’) 6mopa3Hoo0pasnst COPHBIX pacTeHUN

B201712018 .
HW HW CE CE@3WAS CE Pendimethalin P+ P+ Weedy Check
@3WAS | @3&5WAS | @3WAS +HW@5WAS | @3&5WAS (P) HW@5WAS CE@5WAS
2017 -1.30 -1.15 -1.29 -1.37 -1.56 -1.16 -0.87 -1.09 -1.71
2018 -1.29 -1.22 -1.77 -1.52 -1.77 -1.54 -1.87 -1.95 -1.92
Average -1.30 -1.18 -1.53 -1.44 -1.66 -1.35 -1.37 -1.52 -1.82

Abbreviations as in Table 3.

The notable presence of B. deflexa and C. rotundus in
both years of the trial, coupled with the high occurrence of
O. corymbosa and T. procumbens in the weedy check of the
2017 trial, as well as E. heterophylla and M. villosus in the
weedy check of the 2018 trial, highlights the prevalence of
these weed species in unmanaged environments of rainforest-
savanna transitional regions in Ibadan. Prominently, in the

2018 trial, T. procumbens and S.

obtusifolia, previously

inconspicuous in the weedy check, became prominent in the
CE@3&5WAS and pendimethalin treatments. This indicates
that certain weed control methods might inadvertently promote
weed shift. This finding is consistent with the observations
of Chaniago et al. (2023), underscoring the importance of
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thoughtful consideration when choosing and implementing
weed management practices.

The highest weed species diversity observed in the
weedy check plots in the trials, as also reported by Naeem
et al. (2022), signifies the varied weed composition between
treated and untreated conditions, emphasizing the potential
for diverse weed communities in the absence of management
interventions. However, P+ CE@5WAP in 2018 trial that had
same number of weed species as the weedy check underscores
the complexity of weed communities in this integrated weed
management practice. The relatively lower weed species
diversity in P+ HW@5WAS and HW@3&5WAS plots in the
2017 and 2018 trial respectively, indicates a potential impact
of these specific weed management practices in reducing
overall weed diversity.

The consistent occurrence of B. deflexa and T. procumbens
across all treatments in the 2017 trial accentuates their
resilience and adaptability as reported by Waheed et al. (2022)
and Olayinka et al. (2020). The dispersal corridor for the
seeds of these weeds plays a major role in their persistence
suggesting that they may require targeted management
strategies. The variation in the relative density of B. deflexa
and T procumbens among treatments, with notable differences
in the weedy check and P + HW@5WAS, further emphasizes
the influence of management practices on specific weed
species. Similarly, the persistence of E. heterophylla across
all treatments in 2018 trial, with varying relative densities,
suggests its adaptability and resilience to different weed
control methods. The wide range of relative densities, from
55% in the 2 hoe-weeding treatment to 3.3% in CE + CE,
further emphasizes the influence of specific management
practices on the abundance of this particular weed species.

The absence of 7. diversifolia in all weed control treatments
in the 2017 trial, in contrast to its presence in the weedy check,
points towards the potential effectiveness of the applied weed
control methods in restricting the growth of this particular
species. These findings align with Woghiren et al. (2021) and
Amosun et al. (2021) that 7. diversifolia can effectively be
managed. The outcome provides a foundation for refining weed
control strategies, with potential implications for improving
crop yield and sustaining agricultural ecosystems.

The absence of A. africana, O. corymbosa, and M.
coromandelianum in the weedy check of the 2018 trial, in
contrast to their presence in the weed-managed plots, suggests
that certain weed management practices might unintentionally
facilitate the introduction or promotion of particular weed
species. This observation emphasizes the importance of
understanding the potential consequences of weed control
methods on the broader weed community.

The high proportion of broad-leaf weeds in the P +
HW@5WAS (2017) and P + CE@5WAS (2018) treatment
suggests that these specific weed management strategies favour
the growth of broad-leaf species. In contrast, CE@3WAS
(2017) and HW@3WAS (2018) treatments which exhibited
the least proportion of broad-leaf weeds indicate a potential
impact of these particular weed control methods in limiting the
dominance of broad-leaf species.

The observation from the 2017 trial that weedy check plots
displayed the highest grass composition at 27.12% aligns
with the general understanding that untreated or less managed
conditions often lead to an increase in grassy weed species.

This tallies with the findings of Tuesca et al. (2001) that
grassy annual populations increased in undisturbed soil. The
highest percentage of grassy weeds recorded by HW@3WAS
in 2018 trial suggests its ineffectiveness in managing grassy
weeds. This outcome may be attributed to the presence of
underground structures that may have been disrupted, sliced,
and subsequently re-established (Avav, 2000; Mashingaidze
et al, 2009). Conversely, pendimethalin plots exhibited
the lowest grass composition in both trials, suggesting the
effectiveness of pendimethalin in suppressing the growth
of grassy weeds. This corroborates Yadav et al. (2017) that
pre-emergence application of pendimethalin is effective in
controlling grasses. The variation in grass composition among
different treatments underscores the importance of selecting
appropriate weed control measures based on the prevalent
weed species.

The high proportion of sedge weeds found in CE@3WAS
treatment in the 2017 trial and weedy check in 2018, highlights
the specificity of certain weed management strategies in
influencing the prevalence of particular weed types. Notably,
P+ HW@5WAS showed no presence of sedge weeds in 2017,
indicating its potential efficacy in suppressing this weed group.
The noteworthy reduction in sedge weed composition observed
in the 2018 trial within the CE@3WAS+HW@5WAS plots
suggests a potential impact of this combined control approach
on minimizing the growth of sedge weeds. This observation
and that of 2017 suggest that supplementary weeding after
herbicide or plant extract application seems effective in
reducing the growth of sedge weeds.

The highest percentage of spiderwort observed in the
pendimethalin treatment in the 2017 trial implies that this
herbicide may be promoting the growth of spiderwort. The
exclusive observation of spiderwort in plots treated with
pendimethalin in the 2018 trial further corroborates this view.
The absence of spiderwort in HW@3WAS, HW@3&5WAS,
CE@3&5WAP, and P + HW@S5WAS treatments suggests
that disturbance of the soil by hoe-weeding and repeated
application of cyanide might have prevented the establishment
of spiderwort.

The assessment of weed biodiversity using the Shannon-
Wiener index (H’) in the context of this study provides
valuable insights into the ecological dynamics and the
effectiveness of different weed management strategies. The
weedy check demonstrating the highest H” in 2017 suggests
that untreated conditions promote greater diversity within
weed communities. In 2018, the recording of the highest H’ by
P + CE@5WAS treatment indicates that this integrated weed
management approach promotes diverse weed community.

The observed lowest H’ values in the P + HW@5WAS and
HW@3&5WAP treatments in 2017 and 2018, respectively,
suggest that these weed management practices may lead
to a reduction in overall weed species diversity. This
finding suggests that there may be negative impact on the
ecological services supported by weed diversity in these weed
management practices compared to unmanaged field (Singh et
al., 2022).

The average H’ values for weed management practices in
both years provide acomprehensive ranking of treatments based
on their impact on weed diversity. The decreasing diversity
trend from the weedy check, CE@3&5WAP, CE@3WAP,
P+CE@5WAS, CE@3WAP + HW@5WAP, P+ HW@S5WAP,
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Pendimethalin, HW@3WAP to the HW @3 &5WAP treatment
is suggestive of decreasing ability of these weed management
practices in supporting ecological services. However, their

suppressive potentials for weed species is increasing in this
order.

Conclusion

Weed control methods evaluated significantly altered
the weed flora composition in the okra plots permitting the
emergence of some new weed species but decreasing the
overall weed diversity. However, integrated weed management
methods involving hoe-weeding and cassava effluent had

more weed diversity compared to sole pendimethalin and
hoe weeding. Hence, for ecologically sustainable weed
management in okra field, integrated weed management is
preferred to the sole use of herbicides and weeding.

References

Akobundu 10, Agyakwa I (1998) A handbook of west african
weeds. Ibadan: IITA. 564 p.

Amosun JO, Aluko OA, Ilem DO (2021) Comparative effect
of weed control methods on Mexican sunflower (7ithonia
diversifolia) in maize. Afr J Plant Sci 15(4):115-122.
https://academicjournals.org/journal/AJPS/article-full-text/
CDF37E166736

AOAC (2012) Official methods of analysis of association
of analytical chemists international. Nineteenth edition.
Maryland

Ayodele O (2020) Screen-house evaluation of weed
suppression potential of cassava effluent at varied frequency
of application and cyanide concentration. Turk J Weed
Sci 23(2):125-136.  https://dergipark.org.tr/en/pub/tjws/
issue/58712/749303

Chaniago I, Anwar A, Azhari, R (2023) Soil tillage affected
weed community and the growth and yield of soybean for
edamame production. JAAST 7(1):26-35. http://www.jaast.
org/index.php/jaast/article/view/131

Esposito M, Westbrook AS, Maggio A, Cirillo V, DiTommaso
A (2023) Neutral weed communities: The intersection
between crop productivity, biodiversity, and weed ecosystem
services. Weed Sci 71:301-311.

Gharde Y, Singh PK, Dubey RP, Gupta PK (2018) Assessment
of yield and economic losses in agriculture due to weeds
in India. Crop Prot 107:12—18. https://www.sciencedirect.
com/science/article/pii/S0261219418300073

Gibson DJ, Young BG, Wood AJ (2017) Can weeds enhance
profitability? Integrating ecological concepts to address
crop-weed competition and yield quality. J Ecol 105(4):900—
904. https://besjournals.onlinelibrary.wiley.com/doi/
abs/10.1111/1365-2745.12785

Govindasamy P, Sarangi D, Provin T, Hons F, Bagavathiannan
M (2021) Thirty-six years of no-tillage regime altered weed
population dynamics in soybean. Agron J 113(3):2926-2937.
https://acsess.onlinelibrary.wiley.com/doi/abs/10.1002/
agj2.20631

Guerra JG, Cabello F, Fernandez-Quintanilla C, Pefa, JM,
Dorado, J. (2022) How weed management influence plant
community composition, taxonomic diversity and crop
yield: A long-term study in a Mediterranean vineyard. Agric
Ecosyst Environ 326:107816. https://doi.org/10.1016/j.
agee.2021.107816

Kati V, Karamaouna F (2023) Ecologically based weed
management to support pollination and biological pest
control. In Korres NE, Travlos IS. Gitsopoulos TK (Eds.)
Ecologically-based weed management: concepts, challenges,
and limitations. New York: John Wiley and Sons, Inc. 101—
118. https://doi.org/10.1002/9781119709763

Kobayashi H, Nakamura, Y, Watanabe Y (2003) Analysis
of weed vegetation of no-tillage upland fields based
on the multiplied dominance ratio. Weed Biol Manag
3(2):77-92. https://onlinelibrary.wiley.com/doi/
abs/10.1046/j.1445-6664.2003.00088.x

Liebman M, Baraibar B, Buckley Y, Childs D et al (2016)
Ecologically sustainable weed management: how do we get
from proof-of-concept to adoption? Ecol Appl 26(5):1352—
1369. https://esajournals.onlinelibrary.wiley.com/doi/
abs/10.1002/15-0995

Malarkodi N, Manikandan N, Ramaraj AP (2017) Impact of
climate change on Weeds and Weed management — A review.
J Innov Agric 4(4):1-7.

Méziére D, Petit S, Granger S, Biju-Duval L, Colbach N
(2015) Developing a set of simulation-based indicators
to assess harmfulness and contribution to biodiversity of
weed communities in cropping systems. Ecol Indic 48:157—
170. https://www.sciencedirect.com/science/article/pii/
S1470160X14003379

Moreau D, Pointurier O, Nicolardot B, Villerd J et al (2020) In
which cropping systems can residual weeds reduce nitrate
leaching and soil erosion? Eur J Agron 119:126015. https://
doi.org/10.1016/j.¢ja.2020.126015

Naeem M, Farooq S, Hussain M (2022) The impact of different
weed management systems on weed flora and dry biomass
production of barley grown under various barley-based
cropping systems. Plants 11(6):718. https://www.mdpi.
com/2223-7747/11/6/718

Nath C, Das TK, Rana KS, Bhattacharyya R et al (2018) Tillage
and nitrogen management effects with sequential and ready-
mix herbicides on weed diversity and wheat productivity. Int
J Pest Manag 64(4):303-314. https://www.tandfonline.com/
doi/abs/10.1080/09670874.2017.1415487

Navas ML (1991) Using plant population biology in weed
research: a strategy to improve weed management. Weed
Res 31(4):171-179. https://onlinelibrary.wiley.com/doi/
abs/10.1111/5.1365-3180.1991.tb01756.x

Olayinka UB, Adeyemi SB, Abdulkareem KA, Olahan GS
et al (2020) Comparative biodiversity assessment of weed
species in monocropping plantations of University of Ilorin,
Nigeria. West Afr J Appl Ecol 28(2):86—105. https://www.
ajol.info/index.php/wajae/article/view/202701

Olubode O, Ibrahim B (2023) Attributes and ecological
potentials of dumpsite flora in the peri-urban area of Ibadan,
Nigeria. J Agric Ecol 24(3):39-53.

Pitzold S, Hbirkou C, Dicke D, Gerhards R et al (2020)
Linking weed patterns with soil properties: a long-term case
study. Precis Agric 21:569-588. https://link.springer.com/
article/10.1007/s11119-019-09682-6



Ayodele O.P. et al. / Plant Protection News, 2024, 107(1), p. 16-23 23

Richard D, Leimbrock-Rosch L, KeBler S, Zimmer S et al
(2020) Impact of different mechanical weed control methods
on weed communities in organic soybean cultivation in
Luxembourg. Org Agric 10(1):79-92. https://link.springer.
com/article/10.1007/s13165-020-00296-1

Singh D, Yadav A, Singh S, Kumar A et al (2022) Effect of
chemical weed control onsoil bio-chemical indices—areview.
Int J Environ Agric Res 8(11):13—-19. https://www.academia.
edu/download/97755880/IJOEAR-NOV-2022-10.pdf

Storkey J, Neve P (2018) What good is weed diversity? Weed
Res  58(4):239-243. https://onlinelibrary.wiley.com/doi/
abs/10.1111/wre.12310

Surleva A, Zaharia M, Ion L, Gradinaru RV et al (2013)
Ninhydrin based spectrophoto-metric assays of trace
cyanide. Acta Chem IASI 21(1):57-70.

Terzi M, Barca E, Cazzato E, D’ Amico FS et al (2021) Effects
of weed control practices on plant diversity in a homogenous

Becthuk 3amuTh! pactenuit, 2024, 107(1), c. 16-23
OECD+WoS: 4.01+AM (Agronomy)

olive-dominated landscape (South-East of Italy). Plants
10(6):1090. https://www.mdpi.com/2223-7747/10/6/1090

Tuesca D, Puricelli, E, Papa, JC (2001) A long-term study
of weed flora shifts in different tillage systems. Weed
Res 41(4):369-382.  https://onlinelibrary.wiley.com/doi/
abs/10.1046/j.1365-3180.2001.00245.x

Waheed M, Haq SM, Arshad F, Bussmann RW et al (2022)
Grasses in semi-arid lowlands—community composition
and spatial dynamics with special regard to the influence
of edaphic factors. Sustainability 14(22):14964. https://doi.
org/10.3390/su142214964

Woghiren Al, Awodoyin RO, Taiwo DM, Olatidoye OR
(2021) Effect of plant population density on growth and
weed smothering ability of cowpea (Vigna unguiculata (L.)
Walp.). Niger Agric J 52(2):339-345. https://www.ajol.info/
index.php/naj/article/view/215006/202756

https://doi.org/10.31993/2308-6459-2024-107-1-16427

Ilonnomexcmosas cmamosn

OLIEHKA ®UTOLIEHOJIOTMYECKNX XAPAKTEPUCTUK KOMILIEKCA COPHBIX PACTEHUI
B [IOCEBAX FAMUMU 11PN PA3JIMYHBIX CTPATEI'MAX BOPbEBI

O.I1. Afiogene*, O.A. Anyxko, JIx.O. AmocyH, N.O. Ynemba

Hncmumym cenbCkoxo3saicmeeHublx ucciedosanuti u ooyuenusi, Ynusepcumem Obaghemu Asonoso, Hoadan, Hueepus

* omeemcmeennblll 3a nepenucky, e-mail: opayodele@iart.gov.ng

Pa3zHO0Opa3ne COpHBIX pacTeHUH KPUTUIECKH BAXKHO IS IOAIEPKKH IKOJIOTHUECKUX B3aNMOCBsI3eH. MeTombr 00phObI
C COPHBIMH PAaCTEHUSIMH CYIIECTBEHHO BIHSIOT Ha WX IOMHWHHPOBaHME W pa3HOOoOpasue. B maHHOM mcciienoBaHUH,
[IPOBEJCHHOM B I0r0-3allaIHOM MEPEXOJHON arpOo3KOJIOTHYECKON 30HE J0XKIEBOrO Jeca U caBaHHbl B Hurepuu B ce3oH
nmoxneit 2017 u 2018 rr. b onpo6oBaHBI pa3IHIHBIE CPEICTBA U CIIOCOOBI OOPHOBI C COPHBIMU PACTCHHUSMH, BKITIOUAST
CTOYHBIC BOJBI OT OTXOJOB MaHUOKH, colepamux nuanug u3 pacuaéra 24 r/ra (CE@3WAS), neamumeranus, 1.2 kr/ra
(P) u mpomonky moteiroit (HW@3WAS), nosropasie 00padotkn HW u CE (HW@3&5WAS, CE@3&5WAS), a Taxxke
nHTerpupoBanubie moaxoasl (P + CE@SWAS, P+ HW@5SWAS, CE@3WAS + HW@5WAS). B koHTpOoTEHOM BapuaHTe
COPHSIKM HE TOJBEPTaINCh 00paboTKe. DKCIEPUMEHT MIPOBEICH M0 CXEME MOTHOW PaHIOMH3AINH B TPEX TOBTOPEHUSX.
OO0pasIel COpHBIX pacTeHHWH OBUIH COOpaHBI C PaHAOMH3HPOBAHHBIX YYACTKOB IO JAMArOHANM y4acTKa C ITOMOIIBIO
pamok 25x25 cm. Ux pa3sHooOpa3ue omeHNBaIoCh ¢ TOMOIIbIo nHaekca [lIsnHona-BuHepa u onmcareapbHOI CTaTHCTHKH.
Pe3ynbraThl mokasaiy, 4TO METOABI OOPHOBI TTOBIMSIIN HA BUJOBOH COCTAB COPHBIX pacTeHUH. B dacTHOCTH, MpHCyTCTBHE
JIBYIOTIBHBIX COPHBIX pacTeHUH ObLTO 3aMeTHRIM B BapuanTax P+ HW@SWAS (2017) u P+ CE@5WAS (2018), Torna kak
37maKoBBIe TIpeobnanany B kKoHTpore (2017) m HW@3WAS (2018), ykazpiBast Ha TO, UTO 3TH ITOIXOBI OIarOIpUSTCTBYIOT
oTIpeNieIeHHBIM OMOIOTHIEeCKIM TpymaM. PasHooOpasne COPHBIX paCTeHUI CHIDKAIOCH B psiIy 00pabOTOK B CIIEAYIOIIEM
nopsiake: CE@3&5SWAP, CE@3WAP, P-CE@5WAS, CE@3WAP + HW@5WAP, P + HW@5WAP, Pendimethalin,
HW@3WAP 1 HW@3&5WAP. Ot HabirofeHns MOAYepKUBAIOT BaXKHOCTHh BEIOOpa cTpareruii 0OpsOBI ¢ COPHBIMH
pPacTCHUSIMH B 3aBHCHMOCTH OT MX JKOJIOTHYECKOH 3HaYMMOCTH. IHTErpupoBaHHbIE METOABI OOPHOBI MPENCTABISIOTCS
Oosiee HaZEKHBIM MOAXOAOM JUISL TIOCEBOB OaMHM MO CPABHEHMIO C MPUMEHEHHWEM OTIEIBbHBIX T€POMINIOB M PydHON

MIPOIIOJIKOM.

KoaroueBble cioBa: skonoruueckue (GpyHKIUH, pa3HOOOpa3ne COPHBIX pacTeHuil, 0opbba ¢ COPHBIMHU PACTCHUSIMH,

TPYIIIbI COPHBIX PACTEHUM, CMEHA COCTaBa COPHBIX pACTEHUM
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