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Abstract

A survey was conducted in maize and cassava farms at the Joseph Sarwuan Tarka University Makurdi research farm between
2018 and 2019 cropping seasons. The objective of the study was to identify the most important weed species and to determine
their relative frequency, density, abundance and important value indices. A quantitative method was employed for the
enumeration and identification of weed species. Quadrats were laid along transects and individual weed species in each quadrat
was identified and counted. A total 484 plants belonging to 68 species and 22 families were sampled in the maize farms. The
species with highest relative frequency (FrR,), Relative Density (DeR) and Relative Abundance (AbR) were Commelina
benghalensis (0.55), Synederela nodiflora (8.47) and Setera babarta (10.94) respectively. Also, S. babarta had the highest
Important Value Index (IVI; 18.84). The family value indices (FVI) were highest in Poaceae (114.22) and least in Fabaceae,
Malvaceae, Scrophulariaceae and Caryophylaceae (1.41), respectively. A total of five hundred and fifty-five (555) individuals
belonging to forty-one (41) species and fourteen (14) families were sampled in the cassava farms. Tridax procumbens has the
highest FrR, (13.89), DeR (42.34), AbR (15.98), IVI (72.22), while Asteraceae had the highest FVI (129.8). The most abundant
species include: T. procumbens, Vernoria cinerea, Bracharia lata, Tephrosia braceteolata, respectively. Variation in the species
IVI and FVI in both farms suggests the possible ecological effects (shade, competitive ability) on the pastures by the individual
crops on the farm. Results obtained from this study could be useful in creating a weed management programme and in making
informed decision on choice of herbicides and directing research towards new or improved weed control measures.
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depending on type of crops, location, types of weed and weed
density, topography, soil type, temperature, season, cultivated
crops, field management [12, 14, 28, 26].

1. Introduction

Weeds exhibit diversity in distribution and levels of

occurrence at various locations and different seasons [29].  Cassava (Manihot esculenta Crantz) is a significant food crop

They thrive in disturbed habitats and produce abundant seeds
that germinate independent of crop density, spatial
arrangement and species. Weed spectra also vary in
occurrence, diversity, distribution, and infestation at various
locations and in different seasons [28, 35]. In Nigeria, yield
losses due to weed interference range between 40-100%,
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grown in Nigeria, which feeds its populace and also provides
sources of income to small-scale farmers. It is valued for its
outstanding ecological adaptation, low labor requirement,
ease of cultivation and high yields [33]. According to [11]
cassava is important because it provides about 70% of the
daily calorie intake of over 50 million Nigerians and about
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40% of all calories consumed in Africa. Cassava production
is greatly affected by weeds in the tropics, probably due to its
initial slow growth rate, wide plant spacing, and the long
maturity period of between 12 and 18 months [6, 29, 18].
Such weeds therefore compete with the crop for nutrient and
space, thereby reducing the yield quality and quantity in the
fields. Uncontrolled weed infestations throughout the life
cycle of cassava have been reported to cause losses in root
yield of 40 - 90% [4, 6, 36].

Maize (Zea mays L.) is prioritized by the small-scale farmers
to secure the basic food requirements of households [22].
Weeds pose a serious challenge to maize production in several
places around the world. Yield reduction in maize due to weed
infestation range from 20% to 100% [8, 7, 1]. Substantially
higher yields are obtained from weed-controlled plots
compared to un-weeded plots. According to [31] maize is
highly sensitive to weed infestation between the third and sixth
week after germination due to narrower canopy, which cannot
suppress excessive weed growth. Maize is highly susceptible
to weed infestation 6 weeks after sowing (WAS), significantly
decreasing final grain yield [9]. The most abundant weeds that
infest maize farms in West Africa are Amaranthus spinosus,
Bidens  pilosa, benghalensis,
alternafolius and Cynodon dactylon [25]. Furthermore, in
Sudan, weed infestation decreased maize grain yield by 58-
62% and 67-79% during winter and summer seasons,
respectively [24]. Weeds are very tolerant to several biotic and
abiotic factors. They are serious competitors in taking up
nutrients relative to crop plants; their share in the total uptake
of micro elements from the soil by the maize crop and weeds
together was considerable and it averaged as follows: for K —
35%, Ca—27.3%, Mg —27.4% [32].

Commelina Mariscus

Cassava and maize seem to be the most common crop
combination preferred by small-scale farmers. Weeds
affecting maize and cassava plants include Rottboellia
cochichinensis, Eleusine indica, Setaria barbata, Cleome
Commelina benghalensis, Imperata cylindrica,

Pentandrus, Tridax procumbens, Cyperus
esculentus and C. rotundus [15, 10].

viscose,
Pentodon

Weed infestation remains a major barrier to economic crop
yield, yet the relative importance of common weed species in
major crops and cropping systems is not well documented
[32]. The knowledge of weed species affecting productivity
is essential for effective management and improved
agricultural productivity [10]. Understanding weed species
distribution provides baseline information for monitoring
changes in weed populations over time, provides weed
biologists and ecologists with quantitative information on
weed communities, which is used in the development of
integrated weed management strategies [32].

Consequently, the study was carried out in Joseph Sarwuan
Tarka University Makurdi, Nigeria research farm, to identify
the most important weed species associated with cassava and
maize farms, and to determine their relative frequency,
relative density, relative abundance and importance value
indexes.

2. Materials and Methods

Four locations were selected for study. In each farm, a 50 m
x 50 m location was mapped out for study. A2 * 2 * 10
factorial experiment were laid out in completely randomized
blocked design. The design comprised of two crops (maize
and cassava) and 2 sampling units each. 10 quadrats of (1 m?)
were thrown at different points in each farm and a total of 40
quadrats were obtained. The weed species were identified
using methods described by [2] and recorded according to
their plots. Data generated from the farms were analyzed for
Relative Frequency (FrR), Relative Density (DeR), Relative
Abundance (AbR) Importance Value Index (IVI), and Family
Value Index according to [23]. IVI is a reasonable measure of
assessing the overall significance of a species since it takes
into account several properties of the species in the locations.

Frequency of Species

Relative F FrR) =
elative Frequency (FrR) Total Frequency of all Species

) . Density of Species
Relative Density (DeR) =

Total Density of all Species

Abundance of Species

Relative Abundance (AbR) = Total Abundance of all Species

Importance Value Index (IVI) = FrR + DeR + AbR

Family Value Index (FVI) = Sum of IVI of all species in each family

3. Results
3.1. Weed Species Distribution in Maize
Farms

A total of 484 plants belonging to 68 species and 22 families
were sampled from the maize farms (Table 1). The species
with highest Fr), DeR and AbR were Commelina
benghalensis (0.55), Synederela nodiflora (8.47) and Setera
babarta (10.94) respectively. Furthermore, S. babarta had the
highest IVI (18.84; Figure 1). The FVI were highest in
Poaceaec (114.22) and least in Fabaceae, Malvaceae,
Scrophulariaceae and Caryophylaceae (1.41; Figure 2),
respectively.

3.2. Weed Species Distribution in Cassava
Farms

A total of 555 plants belonging to 41 species and 14 families



International Journal of Plant Science and Ecology Vol. 7, No. 3, 2021, pp. 69-77 71

were sampled in cassava farms (Table 2). Tridax procumbens ~ (129.78; Figure 4). The most abundant species include: T.
had the highest FrR, (13.89), DeR (42.34), AbR (15.98), IVI  procumbens, Vernoria cinerea, Bracharia lata, Tephrosia
(72.22; Figure 3), while Asteraceaec had the highest FVI  braceteolata, respectively.

Table 1. Weeds found in maize farms.

S/N Scientific Name Family Number of Plot Number of Individual
Occurrence Per Species

1 Ageratum conyzoides Asteraceae 3 7
2 Amaranthus spinosus Amaranthaceae 1 3
3 Andropogon gayanus Poaceae 1 6
4 Aneilema beniniense Commelinaceae 1 4
5 Axonopus compressus Poaceae 1 7
6 Boerhavia diffusa Nyctaginaceae 1 2
7 Boerhavia erecta Nyctaginaceae 2 9
8 Brachiara deflexa Poaceae 1 4
9 Brachiara falcifera Poaceae 1 3
10 Brachiaria lata Poaceae 2 9
11 Calopogonium mucunoides Fabaceae 1 1
12 Celosia isertii Amaranthaceae 1 3
13 Cenchrus biflorus Poaceae 1 1
14 Chloris pilosa Poaceae 1 8
15 Cleome viscosa Cleomaceae 6 26
16 Commelina benghalensis Commelinaceae 11 36
17 Cynodon dictylon Poaceae 1 10
18 Cyperus iria Cyperaceae 1 1
19 Cyperus esculentus Cyperaceae 3 12
20 Cyperus rotundus Cyperaceae 1 2
21 Dactyloctenium aegyptium Poaceae 1 4
22 Desmodium scorpiurus Fabaceae 1 1
23 Desmodium velutinum Fabaceae 1 8
24 Digitaria horizontalis Poaceae 1 6
25 Digitaria longiflora Poaceae 1 13
26 Digitaria nuda Poaceae 1 3
27 Digiteria horizontalis Poaceae 1 1
28 Eleusine indica Poaceae 3 13
29 Eragrostis tenella Poaceae 1 17
30 Eragrostis tremula Poaceae 1 1
31 Euphorbia heterophylla Euphorbiaceae 6 31
32 Euphorbia hirta Euphorbiaceae 4 17
33 Euphorbia hyssopifolia Euphorbiaceae 2 9
34 Gompherna celosioides Amaranthaceae 1 1
35 Imperata cylindrica Poaceae 1 1
36 Ipomoea involucrata Convolvulaceae 1 2
37 Ipomoea vagans Convolvulaceae 1 1
38 Kyllinga pumila Cyperaceae 1 3
39 Laportea aestuans Urticaceae 3 4
40 Mariscus flabelliformis Cyperaceae 2 8
41 Merremia aegyptia Convolvulaceae 1 1
42 Oldenlandia herbaceae Rubiaceae 1 1
43 Oplismenus burmannii Poaceae 1 3
44 Paspalum scrobiculatum Poaceae 1 2
45 Pennisetum pedicellatum Poaceae 1 6
46 Pentodon pentandrus Rubiaceae 2 12
47 Perotis indica Poaceae 1 6
48 Phyllanthus amarus Euphorbiaceae 1 10
49 Physalis angulate Solanaceae 1 1
50 Physalis micrantha Solanaceae 1 2
51 Platostoma africanum Lamiaceae 1 2
52 Polycarpaea corymbosa Caryophyllaceae 1 1
53 Portulaca quadrifida Portulacaceae 1 14
54 Rottboellia cochinchinensis Poaceae 3 5
55 Schwenckia amaricana Solanaceae 1 1
56 Scoparia dulcis Scrophulariaceae 1 1
57 Setara barbata Poaceae 1 34
58 Setaria pumilia Poaceae 1 9
59 Spermacoce verticillata Rubiaceae 1 7
60 Spigelia anthelmia Loganiaceae 2 7
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S/N Scientific Name Family Number of Plot Number of Individual
Occurrence Per Species

61 Sporobolus pyramidalis Poaceae 2 4

62 Stachytarpheta cayennensis Verbenaceae 1 3

63 Synedrella nodiflora Asteraceae 2 41

64 Tridax procumbens Asteraceae 6 4

65 Triumfetta rhomboidea Tilliaceae 1 2

66 Urena lobata Malvaceae 1 1

67 Vernonia cinerea Asteraceae 1 3

68 Zornia latifolia Papilionoideae 1 3

Figure 1. Relative Frequency (FrR), Relative Density (DeR) and Relative Abundance (AbR) of 68 weed species collected in maize farms in Joseph Sarwuan
Tarka University Makurdi, Nigeria 2019.
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Figure 2. Family Value Index of weed species collected in maize Farms Markurdi, 2019.

73

Figure 2. Family Value Index (FVI) of 22 weed families sampled in maize farms in Joseph Sarwuan Tarka University Makurdi,

Nigeria 2019.
Table 2. Weeds found in cassava farms.

S/N Scientific Name Family Number of plot occurrence Number of Individual per species
1 Ageratum conyzoides Asteraceae 1 2
2 Andropogon gayanus Poaceae 2 8
3 Andropogon tectorum Poaceae 1 1
4 Bracharia lata Poaceae 8 57
5 Calopogonium mucunoides Fabaceae 2 3
6 Cleome viscosa Cleomaceae 2 4
7 Crotalaria retusa Fabaceae 4 4
8 Cyperus esculentus Cyperaceae 2 4
9 Desmodium scorpiurus Fabaceae 1 2
10 Desmodium tortuosum Fabaceae 1 1
11 Digitaria horizontalis Poaceae 1 4
12 Digitaria nuda Poaceae 1 1
13 Diodia sarmentosa Rebiaceae 3 4
14 Euphorbia heterophylla Euphorbiaceae 3 6
15 Euphorbia hirta Euphorbiaceae 3 5
16 Euphorbia hyssopifolia Euphorbiaceae 4 5
17 Fluggea virosa Phyllanthaceae 1 1
18 Gliricidia sepium Fabaceae 1 1
19 Hibiscus asper Malvaceae 2 3
20 Imperata cylindrica Poaceae 1 1
21 Indigofera hirsuta Fabaceae 1 2
22 Kyllinga pumila Cyperaceae 1 1
23 Mariscus flabelliformis Cyperaceae 1 2
24 Mitracarpus villosus Rubiaceae 1 2
25 Momordica charantia Cucurbitaceae 1 1
26 Oldenlandia corymbosa Rubiaceae 1 1
27 Oplismenus burmannii Poaceae 1 2
28 Paspalum scrobiculatum Poaceae 1 1
29 Pennisetum pedicellatum Poaceae 3 5
30 Pentodon pentandrus Rubiaceae 2 2
31 Physalis angulata Solonaceae 1 1
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S/N Scientific Name Family Number of plot occurrence Number of Individual per species
32 Rottboellia cochinchinensis Poaceae 2 3
33 Schwenckia Americana Solanaceae 1 2
34 Setaria pumila Poaceae 2 5
35 Sida linifolia Malvaceae 5 7
36 Spigelia anthelmia Loganiaceae 3 8
37 Striga hermonthtica Scrophulariaceae 1 1
38 Synedrella nodiflora Asteraceae 2 6
39 Tephrosia braceteolata Fabaceae 7 11
40 Tridax procumbens Asteraceae 15 235
41 Vernonia cinerea Asteraceae 12 140

Figure 3. Relative Frequency (FrR), Relative Density (DeR) and Relative Abundance (AbR) of 41 weed species collected in cassava farms in Joseph Sarwuan
Tarka University Makurdi, Nigeria 2019.
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Figure 4. Family Value Index (FVI) of 14 weed families sampled in cassava farms in Joseph Sarwuan Tarka University Makurdi, Nigeria 2019.

4. Discussion

Heavy weed infestations can kill crops, reduce yields by 50%
in tropical and temperate regions [5, 34]. In addition, these
weed species also produce allelo-chemicals that could have
retarded crop growth and further reduced yields or
suppressed the growth of other pastures on the farm [3].
Similar results by [30] who reported that species frequency
and dominance values are indicative of its economic
importance. This suggested that these aggressive weed
species are the major social, environmental and economic
threats in the study area. Special attention and strategic plan
are therefore required for the management of these weed
species.

Weed species have been reported to germinate throughout the
summer and consequently, late germinating plants are never
controlled [3]. Weeds such as A. hybridus, and B. pilosa
produce numerous seeds for the next cropping season
resulting in more seeds in the subsequent seasons, as more
seeds would be added to those already in the seed bank. More
weed seed production, coupled with dormancy, could

exacerbate the problem. [32]. C. benghalensis produces both
aerial and seeds and also reproduces
vegetatively. Manual or mechanical removal of weeds causes
detachment of stems and roots at nodes, leading to the
growth of more weeds. Consequently, weeding may
indirectly multiply the plant, thus control at that stage would
be difficult except possibly by use of herbicides. It seemed
that continuous tillage in arable lands led to more favorable

subterranean

growth conditions for annual weeds in comparison to
perennial weeds [17].

The relative higher score of FVI for Asteraceac and Poaceae
recorded were evidently due to the greater number of species
and better adaptability under dominant environmental
conditions compared to other families. These families are
therefore, the most important weeds of small-scale farming in
the study area [25]. Noxious weed species in Asteraceae and
Poaceae got top rankings than other families, thus
highlighting their dominance and diversity in the study area.
Variation in the species IVI and FVI in both farms suggested
the possible ecological effects (shade, competitive ability) on
the pastures by the individual crops in the farm.
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Conclusion

The present weed survey cannot be assumed to be extensive
and complete, but the identified species represent a sufficient
sample size to serve as basic information on weed as current
problems of farming system in the study area. Information
about weed composition and abundance could be beneficial
in the selection of essential weed management methods and
necessary to sufficiently describe the relative ranking of
weeds. Large scale extensive field studies are hereby
necessary to comprehensively quantify the abundance,
dominance and diversity of weeds in the study area.
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