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Abstract

Weed interference and poor farming practices are major constraints to soybean production in Nigeria,
contributing to a significant gap between the average yield of 960 kg/ha and the annual demand of 1.5
million tons. A two-year study was conducted in the southern Guinea savannah of Nigeria to evaluate
the influence of seeding patterns and five soybean varieties on weed infestation, crop performance,
and economic viability. The experiment, conducted in 2022 and 2023, used a randomized complete
block design (DCBD) with a split-plot arrangement and replicated three times. The main plots were
comprised of five soybean varieties (TGx1951-3F, TGx1988-5F, TGx1448-2E, TGx1987-62F, and
TGx1987-10F), while the sub-plots consisted of three planting patterns: drilling, 2 rows per ridge,
and 1 row per ridge. Sowing was done flat at a spacing of 75 cm x 20 cm for the row patterns and 75
cm between rows for the drilling pattern. Data on soybean yield and yield components, weed
parameters were collected at stipulated intervals and subjected to analysis of variance at p<<0.05 and
Gross Margin (GM), efficiency and benefit-cost ratio (BCR) of the soybean enterprise were
estimated. Results showed that Eragostis brownii, Richardia scabra, Cyperus compresus, Imperata
cylindrica and Digitaria ischaemum were the most prevalent weed species. The drilled plots had a
relatively low emerged weed seedlings (17.36%), single row sown plots had 48.18% while double-
row seeding pattern had 34.46% of the emerged weed seedlings. The highest yield across both
seasons was obtained from TGx1951-3F in all planting patterns, with the highest grain yield of4.56 —
4.62 t/haunder one-row per ridge. Seeding of TGx 951-3F at one row per ridge gave the highest GM,
which ranged between ¥2,058363.84 and ¥2,338.007.40. The BCR was greater than 1.0 for all
varieties and planting patterns in both seasons; however, the highest BCRs were observed with the
TGx1951-3F (2.98-3.22) with the 1 row per ridge planting pattern. This study recommends that
seeding of TGx1951-3F at a single row per ridge is the most effective for resource utilization and
maximizing profitability in the southern Guinea savannah of Nigeria.

Keywords: Sowing pattern, weed biomass, gross margin, benefit-cost ratio, soybean, Nigeria

Introduction is 1.5 million tons (Khojely et al., 2018).

Soybean production in Nigeria is
expanding due to its nutritional, economic
and diverse domestic usage, although the
cultivation is predominantly among the
smallholder farmers. The average yield is
about 960 kg/ha, while the annual demand

This production gap is likely due to weed
interference (Daramola et al., 2019) and
poor agronomic practices. Imoloame
(2014) estimated 90% loss in soybean
grain yield was caused by poor weed
control. Most smallholder farmers in



F. O. Takim et al - Influence of Seeding Pattern on Weed... IR 41

Nigeria control weeds manually, and a
few farmers use pre-emergence
application of pendimethalin at the rate of
1.5 - 2.5 kg a.i. /ha plus supplementary
hand weeding between 4 and 6 weeks after
planting. However, due to labour shortage
and the high cost of herbicides, there is a
need to search for alternative options to
minimize weed emergence and
interference in soybean fields.

Takim et al. (2014) reported that
the cropping system can alter the abiotic
and biotic features of the agroecosystem,
it may also influence the rates of growth of
weed species and the entire weed life
cycle while Nianxun et al. (2022)
suggested that cultural practices like
alternating planting distance and seeding
rate could affect the ability of a crop to
compete with weeds for nutrients and
these may likely affect weed suppression
ability and crop yield. Sowing patterns are
essential cultural practices for controlling
weeds and maximising soybean yield.

According to Knezevic et al.
(2003), adjusting row spacing and seeding
rate, farmers can create an environment
that benefits soybeans over competing
weeds. Narrowing the distance between
soybean rows is one of the most
successful ways to suppress weeds. When
planted in narrow rows, soybean plants
develop a complete canopy earlier in the
growing season. This dense foliage
intercepts more sunlight, depriving
germinating weeds on the soil surface of
the light they need to grow. Mahajan et al.
(2017) concluded that an increase in the
seeding rate of a crop might lead to high
plant canopy closure, thereby reducing
weed emergence and growth. Dalley et
al. (2004) confirmed that narrow-row
spacing not only increases light
interception but is also a key agronomic

practice for boosting soybean yield.
Increasing the seeding rate directly
increases the plant population per unit
area. A dense stand of soybean plants
competes vigorously for resources and
effectively outcompetes weeds
(Pacanoski and Mehmeti, 2020). De Bruin
and Pedersen (2009) reported that very
high crop populations could achieve
complete weed suppression. Therefore,
the selection of varieties with traits that
favour rapid canopy development should
be encouraged (Riemens et al., 2022) for
efficient weed control. Nice et al. (2001)
reported that the economic gains from
weed control might not always justify the
added expense of a higher seeding rate.
This highlights the need to find an
economically optimal seeding rate that
maximizes returns without excessive
input costs. Therefore, this study was
designed to determine the effect of
seeding patterns on weed infestation and
performance of five soybean varieties in a
southern Guinea savannah.

Materials and Methods
A field experiment was conducted during
the growing seasons of 2022 and 2023 at
the University of Ilorin Teaching &
Research Farm located at Bolorunduro (8°
27'N and 4° 39'E) in the southern Guinea
savannah agro-ecology of Nigeria, and is
307 m above sea level. The area is
characterized by a bimodal rainfall pattern
with peaks in June and September and a
dry spell between mid-July and August.
The average annual rainfall of the area is
1250 — 1500 mm, and the mean
temperature range of 25-28.9 °C

The field was ploughed and
harrowed in July of both seasons, and the
trial was laid as a randomized complete
block design with a split-plot arrangement
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and replicated 3 times. The treatment
comprised five varieties (TGx1951-3F,
TGx1988-5F, TGx1448-2E, TGx1987-
62F, TGx1987-10F) as main plots while
three planting patterns (drilling, 2 rows
perridge and 1 row perridge) as sub-plots.
Soybean seeds were sown manually on a
flat at a planting spacing of 75 cm x 20 cm
for the row patterns, while 75 cm between
rows was adopted for the drilling pattern.
The sub-plot size was 16 m’.
Pendimethalin at 2.5 kg a.i./ha was
applied as pre-emergence using a CP3
knapsack sprayer filter with a polyjet
nozzle with a delivery rate of 250L/ha and
supplementary hand hoeing at 5 weeks
after planting (WAP).

The following data were measured
using a net plot of 4 m’: soybean stand
count was at 4WAP and 8WAP; soybean
plant height was taken at 3WAP, 6WAP
and 9WAP. The weed cover score for each
subplot was evaluated by visual
observation before weed removal based
on a scale of 0-10, where 0 = perfect weed
cover, while 10=no weed cover and these
were done at 4WAP and 8WAP. Weeds
were sampled from a 1m’ quadrat placed
randomly at two spots within the subplot
at 4WAP and 8WAP. The sampled weeds
were oven-dried to a constant weight and
recorded as dry weed biomass (g/m’).
Other crop data collected during and after
harvests were: pods per plot; seeds per
pod; seeds per plant; weight of 500 seeds
per plot; and grain weight. The
Importance Value Index (IVI) was
calculated as per Curtis and MclIntosh
(1950) cited by Muhammad et al. (2012).
The parameters assessed for the purpose
were density, frequency, and dominance,
while the IVI was calculated as: IVI =
Relative Frequency + Relative Density +
Relative Dominance. All data collected

were subjected to analysis of variance
(ANOVA) using Genstat Statistical
package, and significance means were
compared at p< 0.05 using the Least
Significance Difference (LSD).

The data for the two seasons of
cropping obtained on the cost of farm
inputs and revenues from the output of
soybean were analysed using addition,
mean and percentages. Gross margin was
used to determine the profitability of the
soybean production. The assumption was
that the farmers who inherited the
farmland and depended only on hoes,
cutlasses and the hiring of tractors for
tillage operations. Those farm tools had
negligible depreciation and so were
ignored in the computation of costs of
production. Gross Margin was obtained
by deducting the total cost from total
revenue. The efficiency of the soybean
enterprise was calculated by dividing total
cost by total revenue and multiplying by
100. The benefit-cost ratio was obtained
by dividing the benefit by the cost. The
cost of production ranged between
¥852,920.00 and ¥1,157,430.00, and the
average local sale price of soybean grain
was ¥705.00 as of December 2024 in the
study area.

Results and Discussion

Weed composition

Twenty-seven (27) weed species from 22
genera within 10 families were identified
on the experimental plots (Table 1). This
diverse weed flora had the dominance of
Poaceae, Cyperaceae, Euphorbiceae and
Asteraceae, which comprised 74% of the
weed community. The weed spectrum
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Table 1: Average importance value index of weed species encountered across treatment plots in 2022

and 2023
Sowing Methods
Family Weed species ML  Drilling 2Rows 1Row  Total
Chromolaena odorata (L.) RM.King &
Asteracea H.Rob - : BP 000 013 030 043
Synedrella nodiflora (L.) Gaertn. BA 0.16 0.25 0.45 0.86
Tridax procumbens L. BA 0.11 0.40 0.60 1.11
Cleomaceae Cleome viscosa L. BA 0.00 0.30 0.20 0.50
Commelinaceae ~ Commelina diffusa L. BA 0.04 0.11 0.20 0.35
Cyperaceae Cyperus compressus L. SA 0.31 0.55 0.62 1.48
C. esculentus L. SP 0.13 0.30 0.50 0.93
C. haspan L. SP 0.05 0.25 0.35 0.65
C. kyllingia L. SP 016 040 048 1.04
C. rotundus L. SP 0.11 0.35 0.56 1.02
Euphorbiaceac  Euphorbia heterophylla L. BA 0.13 0.19 0.21 0.53
E. hirta L. BA 0.32 0.18 0.22 0.72
Phyllanthus amarus Schumach. & Thonn BA 0.03 0.19 0.21 0.43
Malvaceae Sida acuta Burm. F. BA 0.13 0.12 0.21 0.46
Passifloraceae Passiflora foetida L. BP 0.16 0.30 0.26 0.72
Poaceae Brachiaria deflexa (Schumach.) Robyns GA 0.26 0.25 0.31 0.82
Chloris barbata Sw. GA 0.05 0.25 0.35 0.65
Dactyloctenium aegyptium ( L.) Wild GA 0.15 0.30 0.75 1.20
Digitaria ischaemum (Schreb.) Muhl. GA 0.04 0.53 0.72 1.29
Eragrostis brownii (Kunth) Nees GP 0.28 0.56 0.71 1.55
Heteropogon contortus (L.) Roem. & Schult GP 0.06 0.40 0.39 0.85
Imperata cylindrica (L.) Raeusch GP 0.29 0.30 0.72 1.31
Pennisetum pedicellatum Trin. GA 0.05 0.20 0.41 0.66
Setaria verticillata (L.) P. Beauv. GA 0.02 0.35 0.39 0.76
Rubiaceae Oldenlandia corymbosa L. BA 0.16 0.29 0.41 0.86
Richardia scabra L. BA 0.70 0.36 0.44 1.50
Solanaceae Physalis peruviana L. BP 0.13 0.19 0.21 0.53

M=morphological group, L=Life cycle, A=Annuals, B=broadleaves, G=grasses, P=perennials, S=sedges

comprised 48% grasses, 33% broadleaves
and 19% sedge weed species. The life
cycle of the weed community was 63%
annuals and 37% perennials. Nine (9)
weed species were common on the field,
which comprised 50% of the total weed
flora, but the five most prevalent weed
species were identified to be Eragostis
brownii, Richardia scabra, Cyperus
compresus, Imperata cylindrica and

Digitaria ischaemum, making up 31% of
the weed community. Different weed
emergence patterns were observed across
the seeding methods. The drilling pattern,
which had the lowest emerged weed
seedlings (17.36%), and the single-row
pattern had the highest (48.18%), showed
how planting density directly influences
the establishment of weeds. These
findings are consistent with Mahajan et al.
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(2017), who reported that an increase in
crop seeding rate leads to faster canopy
closure, thereby reducing weed
emergence and growth.

The Importance Value Index (IVI)
combines relative density, frequency, and
dominance to comprehensively measure a
species' ecological significance
(Muhammad et al., 2012). The 1-Row
sowing method consistently showed the
highest IVI for nearly all listed weed
species, except Richardia scabra. This
indicates that planting soybeans in single
rows allows weed species to flourish and
become more dominant (Rezvani et al.,
2023). Conversely, the drilling sowing
method generally resulted in lower IVI
values for most weed species. The
exception was for Euphorbia hirta and R.
scabra, which exhibited high values with
the drilling method. The drilling approach
created a denser and more uniform crop
canopy. This aligns with literature
suggesting that a denser crop canopy can
effectively suppress weeds by limiting
sunlight and space availability (Abdullahi
et al., 2025; Muhammad et al., 2025).
Based on the IVI, the following weed
species were the most prevalent:
Eragrostis brownii (1.55), Richardia
scabra (1.50), Cyperus compressus
(1.48), Imperata cylindrica (1.31),
Digitaria ischaemum (1.29),
Dactyloctenium aegyptium (1.20), and
Tridax procumbens (1.11).

Weed Cover

Weed cover increased with time,
and there was no significant difference
across varieties evaluated, although plots
with TGx1951-3F and TGx1987-10F had
less than 50% of weed cover score at
8WAP in both seasons (Table 2).

Conversely, the seeding pattern
significantly (p<0.05) affected weed
cover except at 4WAP. The drilled seeded
plots had significantly lower weed cover
score (7.5 - 44.5%) followed by 2-row
plots (12.1 - 57.1%), while single row
plots had significantly higher weed cover
score (16.2 - 65.5%). Similarly, the drilled
seeded pattern had significantly lower
weed biomass across the sampling periods
(Table 3) while the row seeded patterns
differed significantly from each other in
weed biomass accumulation except at 4
WAP. Kurt et al. (2017) reported that the
greatest influence that narrow row spacing
has in soybeans is in the reduction in the
amount of light that reaches the soil
surface, which will reduce weed dry
matter production. According to Knezevic
et al. (2003), narrow row spacing in
soybean leads to greater light interception
by the crop canopy, which is the primary
mechanism for suppressing weed growth.
The resulting shade prevents weed seed
germination and reduces the vigour of
established weeds. Similarly, Gulluoglu
et al. (2016) added that narrow row
spacing reduces the time taken for
soybean to reach full canopy closure and
thus, encourages weed dry matter
accumulation. Dalley et al. (2004)
affirmed that there is greater light
interception in narrow compared to wide-
row sown soybean throughout most of the
growing season. In this study, there could
be less radiation at the soil surface in
drilling and double rows compared to
single row patterns of sowing, which
could have accounted for the reduction in
weed biomass at all the periods of
assessment.
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Table 2: Effect of Planting pattern and variety on weed cover on soybean field

Weed Cover Score (%)

2022 Season 2023 Season
Variety (Var.) 4WAP 8WAP 4WAP SWAP
TGx1951-3F 15.0 42.8 26.3 46.6
TGx1988-5F 12.8 45.1 30.6 55.7
TGx1448-2E 14.6 58.2 343 71.5
TGx1987-62F 8.4 50.8 25.8 55.9
TGx1987-10F 8.9 40.4 22.3 48.7
LSD (0.05) 4.28 7.31 8.79 7.60
Planting Pattern (PP)
Drilling 7.5 36.7 18.3 44.5
2rows per ridge 12.1 48.3 27.6 57.1
Irow per ridge 16.2 57.4 37.7 65.5
LSD (0.05) 342 5.81 6.32 5.85
Interaction
Var. x PP NS NS NS NS

WAP= weeks after planting

Table 3: Effect of Planting pattern and variety on fresh weed biomass on soybean field
Weed Biomass (g/m?)

2022 Season 2023 Season
Variety (Var.) 4WAP SWAP 4WAP SWAP
TGx1951-3F 33.08 64.28 28.48 78.24
TGx1988-5F 57.18 111.12 72.65 136.35
TGx1448-2E 44.03 87.03 69.38 166.28
TGx1987-62F 49.12 96.03 72.94 140.19
TGx1987-10F 36.01 84.04 63.91 156.27
LSD (0.05) 18.58 32.94 16.33 40.13
Planting Pattern (PP)
Drilling 25.32 51.16 45.99 98.65
2rows per ridge 54.41 98.27 73.91 143.27
Irow per ridge 52.72 115.25 87.44 165.63
LSD (0.05) 8.39 5.18" 7.49 9.32"
Interaction
Var. x PP NS NS NS NS
WAP=weeks after planting
Soybean Growth and Yield stand counts, while TGx 1448-2E and
The soybean stand count TGx 1987-10F had significantly (p<0.05)
estimated differed significantly (p< 0.05) lower stand counts at each sampling
across the varieties evaluated (Table 4). period in both seasons. Similarly, the

Three varieties evaluated had similar planting pattern differed significantly
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(p= 0.05) in the number of stand counts.
Drilled-seeded plots had significantly
(p<0.05) higher soybean stands than other
planting patterns. The 2 rows per ridge
plots had 84-89 plant stands while single
row plots had 50-54 plant stands per plot
at SWAP (Table 4). A twin-row planting
pattern was suggested to increase the
number of plants per unit area (Gulluogu
et al. 2016). Other studies reported a high
soybean plant population in a narrow row
spacing (Basol and Pacinovsky, 2014) and
in an adjusted drill sowing pattern (Dalley
et al., 2004). Across the seeding patterns,
drilled-seeded plots had the tallest plants

in all sampling periods, while the row-
seeded plots had similar plant heights in
both seasons (Table 5). According to
Chauhan and Opena (2013), soybeans
grown at close spacing can increase in
height due to light competition, while the
plants will physiologically struggle for
light in the drilling pattern of planting
because the position of adjacent plants
allows competition due to the high
population density, leading to an increase
in height for survival. Gulluogu et al.
(2016) supported the above assertion
when they stated that plant height
increased substantially as plant density
increased per unit area.

Table 4: Effect of Planting pattern and variety on stand count per plot (4m’) of soybean

Stand Count (4m?)

2022 Season 2023 Season
Variety (Var.) 4WAP SWAP 4WAP SWAP
TGx1951-3F 198 195 205 195
TGx1988-5F 250 238 249 231
TGx1448-2E 140 139 142 138
TGx1987-62F 213 213 209 211
TGx1987-10F 155 151 165 158
LSD (0.05) 38.30 38.40 39.29 40.18
Planting Pattern (PP)
Drilling 428 427 510 422
2rows per ridge 90 84 96 89
Irow per ridge 56 50 59 54
LSD (0.05) 27.03 26.19 23.28 28.40
Interaction
Var. x PP NS * NS *

WAP= weeks after planting
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Table 5: Effect of Planting pattern and variety on plant height of soybean

Plant Height (cm)

2022 Season 2023 Season
Variety (Var.) 3WAP 6WAP 9WAP 3WAP 6WAP 9WAP
TGx1951-3F 10.61 16.19 26.11 7.45 19.59 35.58
TGx1988-5F 9.18 15.10 21.51 6.93 14.84. 30.75
TGx1448-2E 9.28 12.62 17.85 5.30 13.92 26.12
TGx1987-62F 9.10 15.44 20.00 7.22 16.22 28.25
TGx1987-10F 8.75 14.51 18.39 6.82 13.62 25.82
LSD (0.05) 0.33 0.74 0.93 0.45 0.68 1.24
Planting Pattern (PP)
Drilling 10.34 17.47 22.26 9.49 21.85 32.60
2rows per ridge 9.06 13.69 20.61 6.83 14.55 28.87
Irow per ridge 8.75 13.17 19.44 5.66 13.89 26.45
LSD (0.05) 0.27 0.48 0.68 0.35 0.74 1.05
Interaction
Var. X PP NS NS NS NS NS *

WAP= weeks after planting

Except for the number of pods per plant
and seeds per pod, the varieties evaluated
differed significantly on grain yield and a
few other yield components (Tables 6 and
7). TGx1951-3F had the highest
significant grain yield (4.62 t/ha in 2022
and 4.56 t/ha in 2023 growing seasons)
followed by (2.78 - 3.39 t/ha) obtained
from TGx1988-5F, while TGx1448-2E
yielded the lowest grain yield of (2.12 —
2.16 t/ha). Similarly, significant grain
yield was obtained from plots with 1 row
of soybean per ridge (3.59 t/ha) followed
by drilled plots (2.79 t/ha), then 2.70 t/ha
was obtained from plots with 2 rows of
soybean per ridge in the 2017 growing
season. In 2023, plots with a single row
(3.10 t/ha) yielded higher than drilled
plots (2.62 t/ha) while double row plots
still maintained a relatively lower yield of

2.84 t/ha. Other soybean yield
components estimated were similar across
the seeding patterns. Interaction between
varieties and seeding patterns was
significant in both seasons (Table 8). In
2022, the one row per ridge planting
pattern consistently produced the highest
yields across three varieties, while the
other two patterns led in one variety each.
The TGx1951-3F variety yielded 4.56 t/ha
under the one row per ridge pattern. The
lowest yields were observed in the
TGx1448-2E variety, especially under the
drilling pattern, which yielded 2.08 t/ha.
The trends from 2022 were similar in
2023; the single row per ridge with the
TGx1951-3F variety had the highest yield
of 4.81 t/ha, while yields of the same
variety for other patterns improved in
2023. Variety TGx1448-2E had the lowest
yield in the drilling pattern, at 1.76 t/ha.
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Table 6: Effect of planting pattern and variety on yield and yield components of soybean, 2022 season

Variety (Var.) Pods/plant Seeds/plant Seeds/pod 500 seeds Grain yield
weight (g) (t/ha)
TGx1951-3F 23 61 3 48.00 4.62
TGx1988-5F 16 40 2 34.56 3.89
TGx1448-2E 23 62 3 48.67 2.12
TGx1987-62F 28 84 3 47.78 2.90
TGx1987-10F 21 52 3 44.00 2.70
LSD (0.05) 3.25 9.86" 0.30 0.59™ 0.48™
Planting Pattern (PP)
Drilling 20 52 3 44.67 3.74
2rows per ridge 22 58 3 44.00 2.80
Irow per ridge 26 70 3 45.13 2.54
LSD (0.05) 4.01 11.73 0.15 0.68 0.34
Interaction
Var. x PP NS NS NS NS *
Economic similar trend. The 1 row per ridge planting

Table 9 shows yield and economic data for
different soybean varieties across two
seasons (2022 and 2023) under different
planting patterns: Drilling, Two rows per
ridge and One row per ridge. The gross
margin, the revenue after accounting for
variable costs, was consistently highest
for the TGx1951-3F variety in both the
2022 and 2023 seasons, especially with
the 1 row per ridge planting pattern. This
indicates that this variety and planting
pattern combination is the most
profitable. TGx1448-2E variety,
conversely, generally had the lowest gross
margin, suggesting it is a less profitable
option for farmers. The production
efficiency, measured as tons of grain
produced per Naira spent, follows a

pattern for the TGx1951-3F and
TGx1988-5F varieties yielded the highest
efficiency values. This means these
methods are the most cost-effective,
generating the most output for the least
amount of money. The Benefit-Cost Ratio
(BCR), which measures the return on
investment, was greater than 1.0 for all
varieties and planting patterns in both
seasons, indicating that all production
methods were profitable. However, the
highest BCRs were observed with the
TGx1951-3F and TGx1988-5F varieties,
with the 1 row per ridge planting pattern
consistently providing the highest returns
on investment. The lowest BCRs were
associated with the TGx1448-2E variety.
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Table 7: Effect of Planting pattern and variety on yield and yield components of soybean, 2023

season

Variety (Var.) Pods/plant Seeds/plant Seeds/pod 500seeds Grain yield
weight (g) (t/ha)

TGx1951-3F 17 45 3 48.00 4.56
TGx1988-5F 20 56 3 34.33 2.78
TGx1448-2E 17 43 2 50.00 2.16
TGx1987-62F 21 42 2 45.89 2.48
TGx1987-10F 18 37 2 42.89 2.52
LSD (0.05) 3.92 10.59 0.35 0.61 0.44
Planting Pattern (PP)
Drilling 15 35 3 43.60 2.62
2rows per ridge 16 40 3 44.73 2.84
Irow per ridge 25 60 2 44.33 3.10
LSD (0.05) 3.02 9.41 0.25 0.75 0.39
Interaction
Var. x PP NS NS NS NS *

Table 8: Interaction between planting pattern and soybean varieties on the grain yield of soybean

Planting Pattern
Drilling 2rows per Irow per
ridge ridge
Variety
2022 Season
TGx1951-3F 3.34 4.12 4.56
TGx1988-5F 3.03 3.12 4.02
TGx1448-2E 2.08 2.12
2.16
TGx1987-62F 342 2.81 2.43
TGx1987-10F 2.66 2.74 2.43
LSD (0.05) 0.81
2023 Season
TGx1951-3F 3.91 4.62 4.81
TGx1988-5F 2.87 2.51 3.08
TGx1448-2E 1.76 2.84 2.96
TGx1987-62F 2.24 2.04 2.08
TGx1987-10F 2.31 2.44 2.86
LSD (0.05) 0.96
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Table 9: Economic analysis of cultivating soybeans in the southern Guinea savannah of Nigeria

Variety Sowing pattern Efficiency (IN)  Benefit-Cost Ratio
2022 Cropping Season

TGx1951-3F Drilling 1,408,260.35 0.00000353 2.49
2 rows per ridge 1,819,101.56 0.00000379 2.67

1 row per ridge 2,058,363.84 0.00000394 2.78

TGx1988-5F Drilling 1,214,040.17 0.00000328 2.32
2 rows per ridge 1,270,597.53 0.00000336 2.37

1 row per ridge 1,838,492.69 0.00000403 2.85

TGx1448-2E Drilling 613,930.51 0.00000244 1.72
2 rows per ridge 639,249.28 0.00000248 1.75

1 row per ridge 664,568.06 0.00000251 1.77

TGx1987-62F Drilling 1,455,389.46 0.00000358 2.52
2 rows per ridge 1,075,094.69 0.00000310 2.19

1 row per ridge 835,497.58 0.00000276 1.95

TGx1987-10F Drilling 978,926.04 0.00000297 2.09
2 rows per ridge 1,020,379.56 0.00000300 2.12

1 row per ridge 835,497.58 0.00000276 1.95

2023 Cropping Season

TGx1951-3F Drilling 1,765,454.62 0.00000394 2.78
2 rows per ridge 2,196,490.72 0.00000435 3.07

1 row per ridge 2,338,007.14 0.00000456 3.22

TGx1988-5F Drilling 1,110,745.31 0.00000314 222
2 rows per ridge 885,724.61 0.00000284 2.00

1 row per ridge 1,245,143.44 0.00000332 2.34

TGx1448-2E Drilling 416,011.20 0.00000213 1.50
2 rows per ridge 1,094,703.42 0.00000313 221

1 row per ridge 1,169,450.27 0.00000322 2.27

TGx1987-62F Drilling 714,925.16 0.00000259 1.83
2 rows per ridge 588,681.84 0.00000240 1.69

1 row per ridge 606,160.51 0.00000242 1.70

TGx1987-10F Drilling 758,472.50 0.00000266 1.87
2 rows per ridge 841,632.48 0.00000277 1.96

1 row per ridge 1,109,536.12 0.00000315 222

Conclusion

For regions like Nigeria, where weed
interference is a major constraint,
adopting narrow-row planting and a
suitable seeding rate offers a sustainable
and effective pathway to closing the
production gap and ensuring higher yields
for smallholder farmers. Farmers should
prioritize varieties like TGx1951-3F and
TGx1988-5F as they consistently show
higher yields, better gross margins, and
more favourable benefit-cost ratios. The 1
row per ridge pattern demonstrated
superior economic performance across

most varieties, particularly in terms of
gross margin and BCR. This suggests that
this method is the most effective for
resource utilization and maximizing
profitability in the southern Guinea
savannah of Nigeria.
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