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Abstract: Three years (2018-2020) field trials were conducted to evaluate the influence of ten weed control
methods on the growth and yield of three groundnut varieties (SAMNUT 23, SAMNUT 22 and SAMNUT 14). The
experimental treatments were replicated three times in a split plot design arrangement. Findings from the trials
indicated that weed parameters such as weed dry biomass, weed control efficiency and weed index were
significantly lower under the application of pendimethalin at 2.0 kg a.i.ha”™’ + SHW at 6 WAS and hoe weeding at 3
and 6 WAS compared to weedy check that resulted in higher value. Weed control efficiency on the other hand was
significantly higher in all herbicidal treatments that received supplementary hoe weeding at 6 WAS than those that
received only pre-emergence herbicide alone. Similarly, the physiological growth attributes such as leaf area
index (LAI), dry matter production, relative growth rate (RGR), net assimilation rate (NAR) and crop growth rate
(CGR) were significantly higher under the application of hoe weeding at 3 and 6 WAS, pendimethalin at 2.0 kg
a.iha” + SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha™ + SHW at 6 WAS while yield attributes such as number
of pods, pod weight, 100 seed weight, seed yield and harvest index were significantly higher under herbicidal
treated plots that are supplemented with hoe weeding at 6 WAS. The two groundnut varieties (SAMNUT 22 and
SAMNUT 23) exhibited similar pattern of results with respect to LAI, dry matter accumulation, RGR, NAR and
CGR as well as yield attributes. Growing groundnut in the 2019 and 2020 seasons produced significantly higher
yield related attributes as well as on weed control efficiency of groundnut than in 2018. Findings from the trials
revealed that cultivation of SAMNUT 22 or SAMNUT 23 varieties using pendimethalin at 2.0 kg a.i.ha™ + SHW at
6 WAS, pendimethalin at 1.5 kg a.i.ha” + SHW at 6 WAS and butachlor at 2.0 kg a.i.ha”’ + SHW at 6 WAS for
controlling weeds in place of the conventional 2-3 manual hoe weeding’s which is associated with drudgery, can
be adopted by farmers in the study area towards increasing groundnut yield.
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INTRODUCTION

Arachis hypogaea L., a common groundnut, is self-pollinated, allotetraploid (2n = 4x =
40), and has a genomic size of 2891 Mbp. It is ranked fifth among all oilseed crops in the world,
behind oil palm, soybean, rapeseed, and sunflower (FAO, 2013). Depending on its usage,
groundnut yield can be divided into pod, kernel, oil, and haulm yields. The most crucial factor is
pod yield, which depends on crop growth rate, length of reproductive growth, and the percentage
of crop growth rate partitioned to pod production (Janila et al., 2013; 2016). These attributes,
however, were disrupted by several biotic factors, of which weed infestation stood out as the
greatest. According to Etejere et al. (2013), uncontrolled weeds reduced potential groundnut
production by 51%. Weed and crop competition is a natural phenomenon in agro-ecosystems;
weeds compete with crops for nutrients, moisture, light, and space. This competition results in
yield and quality loss, which causes enormous economic losses amounting to billions of dollars
annually (Siddhu et al., 2018). Other detrimental impacts of weeds include delaying or hindering
harvesting processes, tainting animal feed, which affects the health of the animals, obstructing
water flow in irrigation canals and other waterways, parasites on plants, etc (Krachmer & Baur,
2013; Singh, 2016). In both crop and non-crop species, rapid establishment and growth rates
have been recognized as essential competitive qualities (Cosser et al., 1997; de Vida et al., 2006;
Didon & Hansson, 2002). However, the leaf area index (LAI) controls these traits. The extent of
yield loss owing to weed interference may be regulated by the crop's LAI occupied, which aids
in weed suppression. Compared to early and late season LAI, a mid-season increase in LAI is
more important for controlling weeds, according to Fradgley et al. (2017). This is because there
is less competition for production and partitioning of assimilates in the former. Amaregouda et
al. (2013) and Shittu et al. (2021) discovered that soybeans and maize grown in weed-treated
plots had higher levels of the crucial physiological traits RGR, CGR, and NAR than those grown
in untreated (weedy check) plots, which resulted in a decrease in all the metrics The need for a
strategy to boost competitive ability without limiting yield potential in the absence of weeds was
emphasized by de Vida ef al. (2006) and Dingkuhn et al. (1999). This strategy aimed to boost
competitive traits like LAI and vegetative growth early in the season, while limiting competitive
traits later in the season, when dry matter partitioning to grain filling becomes necessary. In
order to identify the best variety with weed-competing potential, the physiological growth
parameters of three groundnut varieties as influenced by weed management methods and season
were evaluated.

MATERIALS AND METHODS

The field experiment reported was conducted during the 2018, 2019 and 2020 cropping seasons
at the Abubakar Tafawa Balewa University Research and Teaching Farm, Gubi (Lat. 10° 45 N
and Long. 9°.82° E, 616m asl), situated in the Northern Guinea savanna ecological zone of
Nigeria. The experimental area receives a total of 1667.9, 2113.5, and 1749.3mm of rainfall in
the three seasons, respectively, which is characterized by a uni-modal rainfall pattern which
peaks in the month of August. The soil of the experimental site is sandy loam with moderate
water holding capacity and a slightly acidic pH (5.95), low organic carbon (2.23), and
moderately high nitrogen (0.97g kg'). The average temperature and relative humidity were
34.54° C and 45.08% for 2018, 29.99° C and 49.42% for 2019, and 33.28°C and 46.75% for the
2020 season, respectively.

Varietal description

Three improved varieties of groundnut were used for the study, which are: SAMNUT 14 (Ex-
Dakar), an early maturing (85-90 days), resistant to rosette, drought tolerant, high yielding with



small sized seeds; SAMNUT 22 (M 572.80I), a medium-late maturing (115-120 days), dual
purpose (kernel and haulm), high haulm yield (4-5 t ha™), high pod yield (2-2.5 t ha™") and good
oil content (45%); and SAMNUT 23 (ICGV-IS 96894): medium maturing (90-100 days), 2 t ha
! good pod yield (2-2.5 t ha™") and high oil content (53%) and quality. The seeds were obtained
from the Bauchi State Agricultural Development Programme (BSADP) seed office. The seed
varieties were separately dressed with Apron plus (Thiametoxam + Metalaxyl-N and
Difenoconazole) at the rate of 10g a.i./3kg seeds prior to sowing to control soil-borne pests, and
later planted manually at the rate of 2 seeds per hole at a spacing of 0.75m x 0.20m.

Treatments and Experimental design

The treatments were laid out in a split plot design and replicated three (3) times, with varieties
assigned to the main plots while weed control treatments were assigned to the sub-plots. The
treatments consisted of ten (10) weed control treatments which comprised Butachlor at 2.5 kg
a.iha’', Pendimethalin at 2.5 kg a.iha”, Pendimethalin at 2.0 + Butachlor 1.0 kg a.i.ha”,
Butachlor at 2.0 + Pendimethalin 1.0 kg a.iha™, Butachlor at 1.5 kg aiha’ fb SHW
(Supplementary hoe weeding) at 6 WAS (Weeks after sowing), Butachlor at 2.0 kg a.i.ha™ /b
SHW at 6 WAS, Pendimethalin at 1.5 kg a.i.ha™ /b SHW at 6 WAS, Pendimethalin at 2.0 kg
a.iha” /b SHW at 6 WAS, two hoe weeding at 3 and 6 WAS and weedy check (control) and
three varieties of groundnut (SAMNUT 14, SAMNUT 22 & SAMNUT 23). The field was
harrowed twice to fine tilth and ridged into 0.75 m apart using ox-drown ridge each year of the
trial. It was then marked into the required number of plots each of gross area of 3 m x 4 m (12
m?) and a net plot size of 1.5 m x 3 m (4.5 m?). The ally between main plots, sub-plots and
replicates were 1.0 m, 0.5 m and 1.5 m respectively. The pre-emergence herbicides were applied
as per treatment basis a day after sowing using a Cp3 knapsack sprayer set at a pressure of 2.1
kg/m®. Hoe weeding was carried out at 3 and 6 WAS for the hoe weeded plots while weedy
check was left unweeded throughout the experimental period.

Data collection

Weed samples collected at harvest by placing a Im” quadrant three times within the net plot area
(4.5 m?) were cleaned of sands and other debris, oven dried to a constant weight at 80°C, and
determined as weed dry weight. The weed control efficiency and weed index were calculated by
adopting the formulas suggested by Mani ez al. (1976) and Rana and Kumar (2014), respectively.
Plant samples were harvested at an interval of 3 weeks within the treatment plots. Three plants
from each treatment were carefully harvested from the discard rows meant for destructive
sampling at times 1 and 2 above the soil surface, which were washed with tap water and
segmented into leaves and stems. Plant samples were thereafter oven dried at 80° C to a constant
weight and measured using a digital weighing balance (Metlar MT-2000) with a precision of 1
mg. LAI was determined as (LAI = leaf area/ground area occupied by the sampled plants).
Physiological growth parameters such as relative growth rate (RGR), net assimilation rate (NAR)
and crop growth rate (CGR) were estimated according to Gardner et al. (1985). Data on seed
yield was collected on 5 randomly selected plants harvested and dried to 12% moisture content
in each experimental net plot area (4.5 m?). The harvest index and other yield-related attributes
such as dry matter, number of pods per plant” and 100-seed weight were also determined.

Data Analysis

All data collected were subjected to analysis of variance using Genstat (17" Edition) and
treatment means were separated using Duncan’s multiple range test (DMRT) (Duncan, 1955).



RESULTS AND DISCUSSION

Weed studies

Table 1 presents the mean of combined analysis on the effect of weed control, variety and season
on weed dry weight weed control efficiency and weed index of groundnuts. Result reveal that
significantly (P < 0.01) higher value of weed dry biomass and weed index were obtained in
weedy check compared hoe weeding’s at 3 and 6 WAS and pendimethalin at 2.0 kg a.iha™ +
SHW at 6 WAS that resulted in lower values. This is however, unconnected to uncontrolled
weeds resulting in stiff competition for growth resources in the former compared to the later
which might be attributed to effective weed suppression arising from the treatments received.
This finding corroborates the work of Kashid (2019) who reported significant reduction in weed
biomass and weed index due to herbicide application compared to the control plots. Weed dry
biomass and weed index did not revealed any significant ((P > 0.05) effect due to variety.
Cultivating groundnut during 2018 season significantly produced higher weed dry biomass than
other seasons which could be ascribed to variation in environmental condition particularly
intermittent drought which reduces the efficacy of the pre-emergence herbicide days after
application, which gave the weeds an advantage to prosper more than the crops due to their
vigorous competitive mechanisms, which in turn increases weed density and weed biomass.
Interaction between weed control and season was significant and as shown in Table 2, where
weedy check in 2018 season significantly produced higher weed biomass than the rest of the
interaction effects.

Weed control efficiency (WCE) on the other hand was significantly influenced by weed
control, variety, season and interaction where hoe weeding twice at 3 and 6 WAS significantly (P
< 0.05) gave higher WCE though at par with pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS,
pendimethalin at 1.5 kg a.iha” + SHW at 6 WAS and butachlor at 2.0 kg a.i.ha™ + SHW at 6
WAS compared with butachlor at 2.5 kg a.i.ha™ that resulted in lower WCE. Greater WCE
achieved with the treatments might be attributed to low weed biomass values as a result of
effective weed management. This discovery backs up the findings of Lal et al. (2017) and
Omisore et al. (2016) who found that two hoe weeding’s and pre-emergence herbicide + SHW
resulted in significantly higher weed control efficacy due to reduced weed dry weight brought
about by low weed density. This was facilitated by higher LAI and canopy cover registered with
the variety which smoother the growth of weeds.

Although, WCE was greater in the 2019 and 2020 seasons due to suitable environmental
conditions that enhanced nutrient uptake for the development of more leaf area index plant™ and
canopy expansion, which in turn suppressed weed growth as depicted in higher weed control
efficiency. The significant interaction discovered between weed control and variety on WCE
(Table 3) showed that significantly (P < 0.01) higher values were obtained under the following
treatments: hoe weeding at 3 and 6 WAS, pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS,
pendimethalin at 1.5 kg a.i.ha™ + SHW at 6 WAS, butachlor at 2.0 kg a.i.ha™ + SHW at 6 WAS,
and butachlor at 1.5 kg a.i.ha” + SHW at 6 WAS in SAMNUT 23, SAMNUT 22 and SAMNUT
14, respectively. This was aided by season long weed control which reduces crop-weed rivalry
for limited growth resources which simultaneously increased the ability of the varieties ability to
establish additional branches and canopy capable of inhibiting weed growth. Our findings
corroborate those of Meena et al. (2011), Yadav et al. (2011), Tripathy et al. (2013) and Rathod
et al. (2014) who discovered higher WCE and WCI pigeon pea, cluster bean, onions respectively
due to maximum weed management resulting in yield gain. Table 4 shows the significant
interaction effect between weed control and variety on weed index revealed that SAMNUT 14,



SAMNUT 22 and SAMNUT 23 in weedy check significantly (P < 0.01) resulted in producing
the highest weed index, which was aided by uninterrupted crop-weed competition for limited
growth resources which decreased the ability of the varieties to develop more branches plant™,
LAI and canopy spread capable of suppressing weed growth. Our findings corroborate those of
Prashanth et al. (2016) and Chandu et al. (2018) who discovered higher weed index in rice due
to uncontrol weeds resulting in yield penalty.

Leaf area index (LAI)

The mean of combined analysis on the effect of weed control treatment, variety and season on
leaf area index, dry matter production, and relative growth rate is presented in Table 5. Results
indicate that LAI was significantly influenced by weed control, variety and interaction.
Significantly (P < 0.01) larger leaves were obtained under hoe weeded twice at 3 and 6 WAS and
pendimethalin at 2.0 kg a.i.ha™ /b6 SHW at 6 WAS than weedy check that consistently resulted in
producing smaller LAI at 6, 9 and 12 WAS respectively. This can be attributed to efficient and
sustainable season-long weed control achieved during the initial stages of the crop growth and
the later growth of weeds was checked by hoeing at 6 WAS, resulting in less weed competition.
This finding is in agreement with those of Priya et al. (2013) and Jat et al. (2011) who reported
the efficiency of pendimethalin in smothering the growth of weeds at an initial growth stage and
later checked by supplementary hoe weeding similar to weed-free treatments depicted in higher
WCE. SAMNUT 22 variety significantly (P < 0.01) produced larger LAI compared to the other
varieties throughout the sampling periods. The advantage of SAMNUT 22 in producing higher
LAI throughout the sampling period than other varieties could be related to its genetic make-up
to produce broader leaves. The significant interaction obtained between weed control and variety
on LAI at 6 and 9 WAS is shown in Table 6 were hoe weeded twice at 3 and 6 WAS and
pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS though at par in SAMNUT 22 significantly (P
< 0.01) had larger LAI compared with the rest of the interaction effects. Similar pattern of result
was equally obtained on LAI of groundnut at 9 WAS. The attainment of larger leaves could be
attributed to improved weed management during the early stages of crop growth, and later weed
growth was checked by hoeing at 6 WAS, which extends the range of the herbicide combined
with the genetic composition of the variety. This backed up Trezzi et al. (2013) and Ferdous et
al. (2017) findings that less weed density and biomass resulted in gains in peanut variety
development characteristics.

Dry matter production

Dry matter production was significantly influenced by weed control and variety (Table 5) where
the application of hoe weeding twice at 3 and 6 WAS significantly (P < 0.01) resulted in higher
dry matter production though at par with pendimethalin at 2.0 kg a.i.ha” + SHW at 6 WAS and
pendimethalin at 1.5 kg a.i.ha” + SHW at 6 WAS compared with the weedy check that resulted
in lower dry matter accumulation. The increase in the dry matter could be attributed to weed
competition for available environmental resources being reduced as a result of the treatments'
effective weed control. This finding is consistent with that of Patel et al. (2016) who reported
that dry matter production is largely a function of the photosynthetic surface, which has
influenced more in weed management treatments, resulting in higher dry matter accumulation in
weed-free treatments due to less competition for growth resources which aided larger LA and
LAI resulting in higher dry matter production. Conversely, the weedy check significantly
accumulates lower dry matter due to unabated weed control. SAMNUT 22 variety significantly
(P <0.05) produced higher dry matter than other varieties under investigation. The superiority of
SAMNUT 22 in accumulating higher dry matter could be attributed to their genetic make-up and
environmental interaction, which aided the variety to produce more nodules, LAI and canopy



spread which in turn leads to higher dry matter production. Growing groundnut in the 2019 and
2020 seasons, significantly (P < 0.05) resulted in higher dry matter accumulation and production
compared with those grown in the 2018 season which could also be attributed to a sufficient
distribution of environmental growth resources combined with effective weed control, resulting
in mutual symbiosis activity between the soil flora and fauna. This current finding is in
agreement with those of Sangeetha et al. (2012) and Smita et al. (2014) who reported that dry
matter production is largely a function of the photosynthetic surface, which is influenced by
weed control treatments, resulting in higher dry matter accumulation in weed-free treatments due
to less competition for growth resources. Furthermore, the efficacy of herbicide is also known to
be influenced by environmental factors across seasons or locations.

Relative growth rate (RGR)

Results shows that the application of hoe weeding at 3 and 6 WAS significantly (P < 0.01)
resulted in higher RGR at 6 WAS compared to other weed control treatments (Table 5). The
application of weeding twice at 3 and 6 WAS, pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS
and pendimethalin at 1.5 kg a.i.ha” + SHW at 6 WAS significantly had higher RGR at 9 and 12
WAS respectively. However, weedy check significantly (P < 0.01) produced lower RGR across
the sampling periods. The lethal impact of hoe weeding could explain the optimum RGR
reported at 6 WAS in hoe weeding at 3 and 6 WAS. Similarly, weeding at 3 and 6 WAS,
pendimethalin at 2.0 kg a.i.ha” + SHW at 6 WAS, and pendimethalin at 1.5 kg a.i.ha™ + SHW at
6 WAS all resulted in higher RGR as the season progressed, which could be attributed to season-
long weed control that reduces crop-weed competition for growth resources, favoring the
production larger leaves and wider canopy which leads to higher dry matter production.
SAMNUT 23 variety significantly (P < 0.01) produced higher RGR at 6 WAS than other
varieties while SAMNUT 22 and SAMNUT 23 varieties resulted significantly in higher RGR
than SAMNUT 14 that resulted in lower RGR at 9 and 12 WAS, respectively which could be
attributed to their genetic composition, which produces taller plants with a wider canopy,
smothering weed growth while utilizing available growth resources for crop growth. The
significant interaction obtained between weed control and variety on RGR at 9 and 12 WAS
shows that weeding twice at 3 and 6 WAS in SAMNUT 22 and SAMNUT 23 significantly (P <
0.01) had higher RGR though at par with other interaction effects compared to weedy check in
the three varieties that resulted in lower RGR (Table 7). The significant interaction between
weed control and variety on RGR at 12 WAS (Table 7) also shows that application of two hoe
weeding’s at 3 and 6 WAS in SAMNUT 22 significantly (P < 0.05) resulted in higher RGR
though at par with other weed control treatments that received SHW at 6 WAS compared with
the rest of the interaction effects that resulted in lower RGR which could be attributed to the
superiority of the treatments in suppressing weed growth. Nonetheless, CGR, RGR, and NAR
initially showed an increasing tendency that peaked at the active vegetative stage before
gradually decreasing up until the harvesting stage. It could be owing to an increase in CGR and
dry matter buildup from the early to reproductive stages, which will be greater than in later
stages. When the crop enters the reproductive stage, it begins to translocate and remobilize
photosynthetic material from source to sink.

Net assimilation rate (NAR)

The mean of combined analysis on the effect of weed control treatment, variety and
season on net assimilation rate and crop growth rate is presented in Table 8. Results shows that
NAR was significantly influenced by weed control, variety and interaction between weed control
and variety at 9 WAS. Weedy check significantly (P < 0.01) resulted in lower NAR compared
with other weed control treatments that had higher NAR at 6 WAS. However, as the season



progresses, the application of two hoe weeding’s at 3 and 6 WAS and pendimethalin at 2.0 kg
a.i.ha’ + SHW at 6 WAS resulted significantly (P < 0.01) in higher NAR compared to weedy
check that had lower NAR at 9 and 12 WAS respectively but decline later in the season. Findings
from NAR correspond to those of RGR and CGR results. As a result, they support Rezvani et al.
(2012) and Soliman et al. (2015). Similarly, Olayinka and Etejere (2015) found that groundnut
RGR was higher in largely weed-free circumstances and plots raised under rice straw mulch +
one-hand weeding at 6 WAS compared to the weedy check produced lower NAR value. The
SAMNUT 23 variety significantly produced higher NAR than the rest of the varieties at 9 WAS.
This could be attributed to its genetic propensity for providing superior physiological growth
metrics at 9 WAS. This discovery is similar with the findings of Zerner et al. (2016), who
discovered that certain genotypes outperform others in terms of growing taller and providing
greater physiological growth features. The significant interaction between weed control and
variety on NAR at 9 WAS (Table 9) indicates the application of weeding twice at 3 and 6 WAS
in SAMNUT 23 produced significantly (P < 0.05) higher NAR though at par with weeding twice
at 3 and 6 WAS in SAMNUT 22, pendimethalin at 2.0 kg a.iha’ + SHW at 6 WAS in
SAMNUT 22 and SAMNUT 23, hoe weeded twice and pendimethalin at 2.0 kg a.i.ha™ + SHW
at 6 WAS in SAMNUT 14 compared with the remaining interaction effects that resulted in lower
NAR. This could also be favored by season long weed control achieved which in turn facilitates
the utilization of the growth resources in production of assimilates. This supports earlier
findings by Mitra et al. (2019) and Shittu & Abdullahi (2022a & 2022b), who found that maize
and sorghum performed better in a weed-free environment than in a weed-infested one.

Crop growth rate (CGR)

The same pattern of result obtained in NAR above was also depicted in CGR throughout
the growth stages (Table 8). This could be ascribed to the increased spectrum activity of the pre-
emergence herbicide by supplementary hoe weeding, which promoted crop growth by reducing
weed competition for growth resources such as water, light, nutrients, and space. Greater LAI
and NAR could also explain the higher CGR observed in such treatments. Our findings are
consistent with those of Olorunmaiye and Olorunmaiye (2009), who found that pre-emergence
herbicide applications without supplementary hoe-weeding were unable to offer season-long
weed control due to their short persistence. Weedy check, on the other hand, resulted in lower
CGR due to significant weed-crop rivalry for growth resources, as reported by Ferdous et al.
(2017), and Shittu et al. (2021) who observed a decline in soybean and maize growth
performance in terms of plant height, LAI, and CGR due to weed competition with soybean and
maize, respectively.

Yield components and yield

The mean of combined analysis on the effect of weed control treatment, variety and season on number of
pods plnat”, mean pod weight, 100 seed weight, seed yield and harvest index are presented in
Table 11. Results shows that application of two hoe weeding’s at 3 and 6 WAS and
pendimethalin at 2.0 kg a.iha’ + SHW at 6 WAS produced significantly (P < 0.01) higher
number of pods plant” compared with weedy check that produced lower pods plant™. Pod weight
was significantly higher under application of two hoe weeding’s at 3 and 6 WAS though at par
with pendimethalin at 2.0 kg a.i.ha”’ + SHW at 6 WAS and pendimethalin at 1.5 kg a.i.ha” +
SHW at 6 WAS compared weedy check that produced lower pod weight. On the other hand, 100
seed weight and harvest index were significantly produced with application of hoe weeding at 3
and 6 WAS, pendimethalin at 2.0 and 1.5 kg a.i.ha™ + SHW at 6 WAS, butachlor at 2.0 and 1.5
kg a.iha’ + SHW at 6 WAS while application of two hoe weeding at 3 and 6 WAS and
pendimethalin at 2.0 and 1.0 kg a.i.ha” + SHW at 6 WAS significantly produced higher seed



yield compared to weedy check that had lower yield. It is clear that employing pre-emergence
herbicides + SHW at 6 WAS to control weeds eliminates weed interference and increases
podding, mean pod weight and seed yield due to optimal nutrient uptake. Adhikary et al. (2016)
and Danful ez al. (2019) discovered that a larger number of pods plant” and mean pod weight
collected were associated with improved nutrient accretion, which translates to increased dry
matter and CGR from agricultural plants. Similarly, Sinha et al. (2018) reported same on 100
seed weight due to effective weed management. Weedy check, on the other hand, resulted in
fewer pods per plant”, which could be due to competition between groundnut and weeds for
water, light, space, and nutrients, as well as allelopathic impacts of weed biotypes in weedy
check, which resulted in poor crop growth and yield quality. SAMNUT 22 and SAMNUT 23
varieties significantly (P < 0.01) produced higher number of pods plant”, mean pod weight and
harvest index compared to SAMNUT 14 that had lower number of pods while SAMNUT 22
significantly produced heavier 100 seed weight and seed yield. Growing groundnut in 2019 and
2020 seasons significantly (P < 0.05) produced higher number of pods plant™, mean pod weight,
100 seed weight, seed yield and harvest index than 2018 season. The capacity of the SAMNUT
22 and SAMNUT 23 varieties to express their genetic composition in a more weed-free
environment could explain their superiority in generating a significantly (P < 0.05) higher
number of pods per plant. Similarly, the larger number of pods plant™ and pod weight in the
2019 and 2020 seasons can be linked to favorable environmental conditions and nutrient uptake,
which allowed for a higher number of pods plant”, pod weight, seed yield production than the
previous season. Our findings support those of Agasimani et al. (2010), who found that crops
perform better when weeds are appropriately managed. Pereira et al. (2015) and Melaku (2008)
both indicated that the number of pods plant™ and mean pod weight produced at harvest depends
on a number of environmental and management practices employed. Similarly, Omisore et al.
(2016) & Kashid (2019) asserted that the number of pods generated plant™ favors mean pod
weight and pod yield production at harvest, both of which are controlled by a variety of
environmental and management parameters.

The significant interaction obtained between weed control and variety on number of pods plant™
(Table 12) shows that weeding at 3 and 6 WAS in SAMNUT 23 significantly (P < 0.05)
produced higher number of pods plant” which is comparable with weeding twice at 3 and 6
WAS in SAMNUT 22 and pendimethalin at 3.0 kg a.i.ha’ + SHW at 6 WAS in SAMNUT 22
and SAMNUT 23 compared with the rest of the interaction effects. Interaction between weed
control and season on number of pods plant™ (Table 13) indicates that hoe weeded twice at 3 and
6 WAS and pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS in 2019 and 2020 seasons resulted
significantly (P < 0.05) higher pods number plant”, mean pod weight compared with the
remaining interaction effects. On the other hand, interaction between variety and season on
number of pods plant”, mean pod weight (Table 14) reveals that SAMNUT 22 and SAMNUT 23
in 2019 and 2020 seasons produced significantly (P < 0.05) higher number of pods plant” and
heavier pods than the rest of the interactions. This could be owing to the changing seasons'
climatic conditions (reduced crop-weed competition for water, light, space, and nutrients), which
allow cultivars to better understand their genetic make-up and produce more pods plant™ with a
greater mean pod weight. This finding complements the findings of Danful et al. (2019), who
found that growth under less environmental stress resulted in an increase in the number of pods
plant™ and pod weight. The significant interaction obtained between weed control
and variety on seed yield and harvest index (Table 15) which enabled hoe weeding at 3 and 6
WAS and Pendimethalin at 2.0 kg aiha”’ + SHW at 6 WAS in SAMNUT 22, produced



significantly (P < 0.01) higher values, though at par with Pendimethalin at 1.5 kg a.i.ha™ + SHW
at 6 WAS, butachlor at 2.0 and 1.5 kg a.i.ha + SHW at 6 WAS in SAMNUT 22 and SAMNUT
23, respectively. This could be attributed to the relatively long-term weed control obtained,
which improves the variety's ability to use available growth resources for the production of dry
matter, which is then translated into the variety's ability to produce higher yield components.
This corresponds with Shalu et al. (2020) who reported higher yield attributes of groundnut as a
result of effective weed control. The significant interaction between weed control and season on
the seed yield and harvest index (Table 16) enabled hoe weeding at 3 and 6 WAS in SAMNUT
23 to produce a significantly (P < 0.05) higher seed yield and harvest index, though on par with
Pendimethalin at 2.0 kg a.i.ha” + SHW at 6 WAS, Pendimethalin at 1.0 kg a.i.ha™ + SHW at 6
WAS, butachlor at 2.0 kg a.i.ha’ + SHW at 6 WAS in SAMNUT 23 and SAMNUT 22. This
could be attributed to the relatively long-term weed control obtained coupled with prevailing
environmental conditions as provided by 2019 and 2020 seasons which improves the variety's
ability to use available growth resources for the production of dry matter, which is further
translated into the variety's ability to produce higher yield components. Reid et al. (2014)
discovered that a crop's superiority in producing higher yield components was due to the
prevailing environmental conditions which increased the occurrence of groundnut plant
flowering, pegging and hence dry matter production and partitioning to various sinks. Mekonnen
et al. (2015) and Shalu et al. (2020) earlier reported similar findings on increased yield attributes
of groundnut owing to effective weed control.

CONCLUSION AND RECOMMENDATION

Findings from the trials indicated that weed parameters such as weed dry biomass and weed
control efficiency and weed index were significantly lower under the application of
pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS and hoe weeding at 3 and 6 WAS compared to
weedy check that resulted in higher value. Weed control efficiency on the other hand was
significantly higher in all herbicidal treatments that received supplementary hoe weeding at 6
WAS than those that received only pre-emergence herbicide alone. Similarly, the physiological
growth attributes such as LAI, dry matter production, RGR, NAR and CGR were significantly
higher under the application of hoe weeding at 3 and 6 WAS, pendimethalin at 2.0 kg a.iha™ +
SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha™ fb SHW at 6 WAS while yield attributes such as
number of pods, pod weight, 100 seed weight, seed yield and harvest index were significantly
higher under herbicidal treated plots that are supplemented with hoe weeding at 6 WAS.
SAMNUT 22 variety produced higher LAI and dry matter while SAMNUT 23 variety produced
higher NAR, 100 seed weight and seed yield, respectively. However, RGR, CGR, number of
pods plant™ and harvest index were significantly higher in both SAMNUT 22 and SAMNUT 23
varieties. Growing groundnut in the 2019 and 2020 seasons produced significantly higher yield
related attributes as well as on weed control efficiency of groundnut than in 2018. Findings from
the trials revealed that cultivation of SAMNUT 22 or SAMNUT 23 varieties using
pendimethalin at 2.0 kg a.i.ha™ + SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha™ + SHW at 6
WAS and butachlor at 2.0 kg a.i.ha” + SHW at 6 WAS for controlling weeds in place of the
conventional 2-3 manual hoe weeding’s which is associated with drudgery, can be adopted by
farmers in the study area towards increasing groundnut yield.



Table 1: Mean of combined analysis across seasons on effect of weed control and variety on weed
dry weight, weed control efficiency and weed index of groundnut during 2018, 2019 and 2020
cropping seasons

Treatment Weed dry Weed control  Weed index

Rate weight efficiency (%)

(Kgaiha (kg ha™) (%)
)

Weed control (W)
BUTA 25 2120° 46.30" 53.28"
PENDA 2.5 1868°¢ 49.44° 46.38°
BUTA + PENDA 2.0+ 1.0 1711¢ 49.77° 38.70°
PENDA +BUTA 2.0+1.0 1458° 51.30° 31.77°
BUTA fb' SHW? at 6 WAS® 1.5 613f 78.59¢ 12.341
BUTA fb SHW at 6 WAS 2.0 564¢ 86.96° 8.38¢8
PENDA fb SHW at 6 WAS 1.5 5200 87.61% 4.99"
PENDA fb SHW at 6 WAS 2.0 497' 90.29% 3.06'
Weeding at 3 and 6 WAS - 496' 91.03* 2.99'
Weedy check - 4558° - 91.90%
Level of significance *x woH ok
SE (%) 8.00 1.059 0.66
Variety (V)
SAMNUT 22 1438 72.03* 28.67
SAMNUT 23 1436 69.33° 28.98
SAMNUT 14 1448 68.12° 29.73
Level of significance NS ok NS
SE (&) 5.83 0.460 0.45
Season (Y)
2018 1631° 67.64° 28.34
2019 1340° 71.40% 30.70
2020 1345° 71.34° 29.15
Level of significance * * NS
SE (%) 5.46 0.940 0.90
Interaction
WxV NS ok ok
WxY *ok NS NS
VxY NS NS NS
WxVxY NS NS NS

Means followed by the same letter (s) within a column are not significantly different at 5% level of probability
using Duncan Multiple Range Test. BUTA =Butachlor; PENDA = Pendimethalin, SHW= Supplementary hoe
weeding; WAS= Weeks after sowing. ** = significant at 1% (P < 0.01); * = significant at 5% (P < 0.05); NS = Not
significant.



Table 2: Interaction between weed control and season on weed dry weight of groundnut in 2018,

2019 and 2020 seasons
Rate Season

Weed control (Kga.iha™) 2018 2019 2020
BUTA 2.5 2129° 2102 2115
PENDA 2.5 20884 17508 17588
BUTA + PENDA 20+1.0 1982° 1571" 1575"
PENDA + BUTA 20+1.0 1831f 1265 1271
BUTA fb' SHW” at 6 WAS® 1.5 706’ 561™ 567"
BUTA fb SHW at 6 WAS 2.0 665~ 508"™ 513"
PENDA fb SHW at 6 WAS 1.5 619' 470™ 474°0
PENDA fb SHW at 6 WAS 2.0 565™ 461° 467°
Weeding at 3 and 6 WAS - 556™ 460° 463°
Weedy check - 5172° 4243° 4251°
Level of significance ok
SE (+) 14.24

Table 3: Interaction between weed control and variety on weed control efficiency of groundnut in 2018,
2019 and 2020 seasons

Rate Variety
Weed control (Kga.iha) SAMNUT 22 SAMNUT 23 SAMNUT 14
BUTA 25 43.69' 43.00' 42.90'
PENDA 2.5 46.77%" 46.70¢" 45.44"
BUTA + PENDA 2.0+1.0 50.18h 49.90" 49 49"
PENDA + BUTA 2.0+1.0 52.56 51.16% 50.18"
BUTA fb' SHW? at 6 WAS® 1.5 82.73 81.81° 71.22¢
BUTA fb SHW at 6 WAS 2.0 87.21% 87.12% 86.62%
PENDA fb SHW at 6 WAS 1.5 89.56° 88.49° 86.68%
PENDA fb SHW at 6 WAS 2.0 90.72° 90.69° 87.58%
Weeding at 3 and 6 WAS - 91.47* 90.93* 90.59*
Weedy check - - - -
Level of significance ok
SE (+) 1.790

Table 4: Interaction between weed control and variety on weed index of groundnut in 2018, 2019
and 2020 seasons

Rate Variety
Weed control (Kga.iha™) SAMNUT 22 SAMNUT 23 SAMNUT 14
BUTA 2.5 39.84 48.61¢ 57.04°
PEND 2.5 39.84¢ 48.61¢ 52.62°
BUTA + PENDA 20+1.0 38.01° 48.61¢ 52.62°
PENDA + BUTA 20+1.0 32.28¢8 31.98¢8 31.078
BUTA fb' SHW? at 6 WAS® 1.5 12.03" 12.18" 12.81"
BUTA fb SHW at 6 WAS 2.0 7.60" 7.61% 9.93M
PENDA fb SHW at 6 WAS 1.5 4.13* 4.88* 5.96"
PENDA fb SHW at 6 WAS 2.0 2.924 3.074 3.19%
Weeding at 3 and 6 WAS - 221! 2.46' 2.82!
Weedy check - 91.23* 92.37* 92.37*
Level of significance ok

SE () 1.17
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Table 5: Mean of combined analysis across seasons on effect of weed control and variety onleaf area index, dry matter production and relative
growth rate of Groundnut during 2018,2019 and 2020 cropping seasons.

Leaf area mdex Dry matter Relative growth rate 'day’
Rate production
(Kg aiha') Weeks after sowmg (WAS)
Treatment 6 9 12 12 3-6 6-9 9-12
Weed control (W)
BUTA 25 0.38f 0.44¢ 0.43¢ 311.0¢ 0.43¢ 0.52¢ 0.33f
PENDA 25 0.38f 0.44¢ 0.44¢ 326.1° 0.43¢ 0.53f 0.35¢
BUTA +PENDA 20+1.0 0.3% 0.54f 0.54f 330.8 0.48f 0.57¢ 0.35%
PENDA +BUTA 20+1.0 0.40¢ 0.57¢ 0.58¢ 353.1¢ 0.48¢ 0.64¢ 0.364
BUTA fb' SHW" at 6 WAS® 15 0.40¢ 0.59¢ 0.59¢ 39224 0.57¢ 0.78¢ 0.43¢
BUTA fh SHWat 6 WAS 20 0.40° 0.61¢ 0.61¢ 428.7¢ 0.57¢ 0.80° 0.45°
PENDA fb SHWat 6 WAS 15 0.42° 0.62° 0.62° 4345° 0.60° 0.86* 0.46*
PENDA fb SHW at 6 WAS 20 0.43° 0.63° 0.63* 4429 0.61° 0.87 047
Weeding at 3 and 6 WAS - 0.43¢ 0.63° 0.63* 4479 0.64° 0.88* 047
Weedy check - 0312 0.38" 0.38" 203.7* 0.30* 0.39" 0.28¢
Le\-d ofsi@iﬁcmce % =% % xx xx % %
SE () 0.001 0.002 0.002 372 0.002 0.009 0.005
Variety (V)
SAMNUT22 0.44 0.58* 0.58: 404.9 0.52° 0.67 0.40°
SAMNUT23 0.38° 0.52° 0.52° 390.6° 0.53 0.68* 0.41°
SAMNUT 14 0.37¢ 0.4% 0.4% 315.1¢ 0.48¢ 0.64° 0.38°
Le‘-d ofsi T ce % xx % % % % %
SE() 0.001 0.001 0.001 233 0.001 0.005 0.002
Season (Y)
2018 0.39 0.51 0.51 349.3° 0.50 0.64 0.40
2019 041 0.53 0.53 380.6* 0.51 0.66 041
202 0.40 0.52 0.52 379.3¢ 0.51 0.65 041
Level of significance NS NS NS == NS NS NS
SE () 0.001 0.002 0.002 328 0.004 0.006 0.004
Interaction
‘\.' x \v' % xx NS Ns NS % %
WxY NS NS NS NS NS NS NS
VxY NS NS NS NS NS NS NS
WxVxY NS NS NS NS NS NS NS

Means followed by the same letter (s) withm 2 column are not significantly different at 5% level of probability usmg Duncan Multiple Range Test. BUTA
=Butachlor; PENDA = Pendimethalin; SHW= Supplementary hoe weeding; WAS= Weeks after sowing. ** = significant at 1% (P < 0.01); NS = Not significant.

Table 6: Interaction between weed control and variety on leaf area index of groundnut at 6 & 9 WAS during 2018, 2019 and 2020 (combined

seasons)
Rate Varety

Weed control (Kg aiha') SAMNUT 22  SAMNUT 23 SAMNUT 14 | SAMNUT 22 SAMNUT 23 SAMNUT 14

6 WAS 9 WAS
BUTA 25 043¢ 037¢ 0.35™ 048" 042 0.39
PENDA 25 0.45¢ 0374 0.37¢ 0.48™ 0424 041+
BUTA + PENDA 20+10 045 0.36' 0.35m 0.49~ 045 041~
PENDA + BUTA 20+10 047° 0.38™ 0.37* 0.52 0.49" 047
BUTA fb' SHW-at 6 WAS*® 15 0.44¢ 0.37* 0.37M 0.65¢ 0.54 0.53*
BUTA fo SHW at 6 WAS 20 0.45¢ 038~ 0.38" 0.66¢ 0.56' 055
PENDA fb SHW at 6 WAS 15 0.46¢ 0.40¢ 0.39" 0.68° 0.58¢ 057"
PENDA fb SHW at 6 WAS 20 0.48+ 0.40¢ 0.40¢ 0.70* 0.61¢ 0.58¢
Weeding at 3 and 6 WAS - 048 0.42f 0.40¢ 0.71° 0.59f 057
Weedy check - 033 031° 0.307 0.42¥ 041¢ 0.38*
Level of significance G .
SE (%) 0.003 0.003
Means followed by the same letter (s) withm a column are not significantly different at 5% level of probability usmg Duncan Multiple Range Test. BUTA

=Butachlor; PENDA = Pendmethalm; SHW= Supplementary hoe weedng; WAS= Weeks after sowmg. ** = significant at 1% (P < 0.01).
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Table 7: Interaction between weed control and varety on relative growth rate of groundnut at 9 & 12 WAS during 2018, 2019 and 2020

(combined seasons)
Varnety
Weed control Rate SAMNUT 22 SAMNUT 23 SAMNUT 14 [ SAMNUT 22 SAMNUT 23 SAMNUT 14
(Kg aiha') 9 WAS 12 WAS
BUTA 25 0.50* 0.51% 0.49~ 0.33% 0.34¢ 031=
PENDA 25 0.52% 051 0.49~ 033 0.37™ 0.32m™
BUTA + PENDA 20+10 0.58* 0.60* 0.53' 036 038~ 0.34%
PENDA + BUTA 20+10 0.65 0.66' 0.60* 0.37™ 038" 0.35™
BUTAfb' SHW?at 6 WAS® 15 0.73=™ 0.74% 0.69? 043¢ 043¢ 041¢
BUTA fo SHW at 6 WAS 20 0.77<f 0.78%f 0.70™ 0.44¢ 046 043¢
PENDA fb SHW at 6 WAS 15 0.84 0.84* 0.80¢* 0.48+ 0474 0.45%f
PENDA fb SHW at 6 WAS 20 0.86* 0.87% 0.82<¢ 048+ 04754 0.46°*
Weeding at3 and6 WAS - 0.89¢ 0.90* 0.82¢ 0.50° 0.49+ 0.46°*
Weedy check - 0.40° 0410 037" 0.28° 0.29 0.26¢
Level of significance e s
SE (%) 0.015 0.011
Means followed by the same letter (s) withm 2 column are not significantly different at 5% level of probability usmg Duncan Multiple Range Test. BUTA

=Butachlor; PENDA = Pendmethalim; SHW= Supplementary hoe weedmg; WAS= Weeks after sowmg. ** = significant at 1% (P < 0.01).

Table 8: Mean of combined analysis across seasons on effect of weed control and variety on Net assimilation rate and Crop growthrate of
groundnut at different growth stages during 2018, 2019 and 2020 cropping seasons

Net assimilation rate (g cm= wk!) Crop growthrate (gm~ day')
Rate Weeks after sowing (WAS)

Treatment (Kg aiha) 3-6 6-9 9-12 3-6 6-9 9-12
Weed control (W)
BUTA 25 0.024* 0.030¢ 0.031* 1.84* 1.88* 1.10f
PENDA 25 0.024* 0.035¢ 0.037<f 1.90¢ 1.93¢ 1.16¢
BUTA + PENDA 20+1.0 0.026* 0.037¢ 0.039<f 1.93f 1.95¢ 1.19¢
PENDA + BUTA 20+1.0 0.026* 0.040¢ 0.040¢ 1.99¢ 2.05¢ 1.52¢
BUTA fb' SHW=at 6 WAS*® 15 0.026* 0.049¢ 0.044>¢ 2.02¢ 2244 237¢
BUTA fp SHW at 6 WAS 20 0.028* 0.051¢ 0.046 2.04¢ 2.26¢ 241¢
PENDA fb SHW at 6 WAS 15 0.028: 0.056° 0.047° 2.08° 231° 2.56°
PENDA fb SHW at 6 WAS 20 0.029¢ 0.060* 0.057* 2110 236° 264
Weeding at3 and 6 WAS - 0.029¢ 0.061¢ 0.057¢ 2128 237 2.65°
Weedy check - 0.015° 0.019¢ 0.013 135 1.68 1.01¢
Level of significance - e e e - e
SE (%) 0.0028 0.0004 0.0026 0.004 0.004 0.020
Variety (V)
SAMNUT 22 0.025 0.041° 0.024 2010 236° 1942
SAMNUT 23 0.025 0.043¢ 0.026 2.02¢ 238 1.96*
SAMNUT 14 0.027 0.038¢ 0.025 1.93° 1.98° 171
Level of significance NS ** NS ** ** **
SE (%) 0.0007 0.0003 0.0015 0.002 0.004 0.011
Season (Y)
2018 0.025 0.042 0.025 1.67° 1.96° 1.86°
2019 0.027 0.044 0.026 1.99¢ 2.05° 198
2020 0.026 0.043 0.026 198 2.03¢ 1.96*
Level of significance NS NS NS i b b
SE (=) 0.0029 0.0002 0.0011 0.005 0.022 0.013
Interaction
“’ X V’ NS ** NS EEd ** **
WxY NS NS NS NS NS NS
VxY NS NS NS NS NS NS
WxVxY NS NS NS NS NS NS
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Table 9: Interaction between weed control and varety on Net assimilation rate and Crop growth rate of groundnut at during 2018, 2019 and
2020 (combined seasons)

Vanety

Rate Net assimilation rate at 9 WAS Crop growth rate at 6 WAS
Weed control (Kg aiha') "SAMNUT 22 SAMNUT 23 SAMNUT 14 | SAMNUT22 SAMNUT23 SAMNUT 14
BUTA 25 0.021™ 0.023n 0.019> 1.85m™ 1.85% 1.84¢
PENDA 25 0.035' 0.037¢ 0.030™ 193 1.94¢ 1.84=
BUTA + PENDA 20+1.0 0.039* 0.039v 0.032™ 1.95* 1.96 1.84=
PENDA + BUTA 20+1.0 0.041™ 0.041™ 0.039* 2.05¢ 2.06% 1.87™
BUTA fb' SHW- at 6 WAS* 1.5 0.043% 0.045°¢ 0.040™ 2.07¢ 2.07¢ 197
BUTA fb SHW at 6 WAS 20 0.048¢ 0.048¢ 0.047¢ 2.08%f 2.08* 1.99
PENDA fb SHW at6 WAS 155 0.050¢ 0.056¢ 0.048¢ 2.11% 2.12® 201
PENDA fb SHW at 6 WAS 20 0.060> 0.061+ 0.058¢<¢ 2.12%® 2.1 2.09+
Weeding at3 and 6 WAS - 0.061* 0.062¢ 0.059¢ 2.12% 2.13 211%
Weedy check - 0.018¢ 0.019» 0.016¢ 1.807 1.807 1.797
Level of significance e i
SE (2) 0.0007 0.006

Means followed by the same letter (s) withm 2 column are not significantly different at 5% level of probability usmg Duncan Multiple Range Test. BUTA
=Butachlor; PENDA = Pendmethalm; SHW= Supplementary hoe weeding; WAS= Weeks after sowmg. ** = significant at 1% (P < 0.01).

Table 10: Interaction between weed control and variety on crop growth rate of groundnut at 9 & 12 WAS m 2018, 2019 and 2020 (combmed

seasons)
Vanety
Weed control Rate 9 WAS 12 WAS
(Kgaiha') "SAMNUT 22 SAMNUT23 SAMNUT 14| SAMNUT22 SAMNUT23 SAMNUT 14
BUTA 2. 1.88™ 1.87™ 1.85° 1.12* 1.13” 1.07%
PENDA 2 1.96* 1.97° 1.86™ 117 1.19% 1.12%
BUTA + PENDA 20+10 1.98% 1.99 1.86™ 1.20™ 1.21% 1.15%
PENDA +BUTA 20+10 2.16* 2.17¢ 1.93' 1.45¢ 1.81° 129"
BUTA fb' SHW" at 6 WAS' 1.5 2.19¢ 2.19¢ 1.98* 2,51 2,53 2.06
BUTA fb SHW at 6 WAS 20 219 221 212 2,53 2.56" 213
PENDA fh SHW at 6 WAS 1.5 220 2334 212 267 2.68* 2.345¢
PENDA fb SHW at 6 WAS 20 238™ 2.38% 22%° 274 2.1 244
Weeadmg at 3 and 6 WAS - 2.34% 235 220+ 275 275 245
Weedy check - 1.83° 1.82° 1.81° 1.02' 1.03" 1.00'
Level of significance == ==
SE (2) 0.008 0.035
Maans followad by the same latter (s) within a col ara not significantly different at 5% laval of probability using Duncan Multiple Ranga Test. BUTA

=Butachlog; PENDA = Pandimathalin; SHW= Suppl tary hoe weeding; WAS= Weeks after sowing. ** = significant at 1% (P < 0.01).
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Table 11: Mean of combined analysis across seasons on effect of weed control and variety on number of
pods plant”', mean pod weight, 100 seed weight, seed yield and harvest index of groundnut during

2018, 2019 and 2020 cropping seasons

Treatments Number  Mean 100 Seed Harvest
of pods pod seed yield index
plant’  weight weight (Kgha (%)

Rate plant™ (2) h
(Kga.iha) (g)

Weed control (W)

BUTA 2.5 22811 48.10" 29.58°  457.1°  38.07°

PENDA 2.5 25.41° 50948 30.01° 49419  38.63°

BUTA + PENDA 20+1.0  2681%  53.12"  30.14%  4992¢  41.63¢

PENDA + BUTA 20+1.0  27.19%  57.49°  30.84° 531.1°  42.59¢

BUTA fb' SHW” at 6 WAS’ L5 28.67°  59.09  35.71*  5754°  51.07°

BUTA b SHW at 6 WAS 2.0 30.22°  61.97° 3592  591.7°  51.19

PENDA fb SHW at 6 WAS 1.5 30.63°  69.36°  36.14™  628.3%  52.74°

PENDA fb SHW at 6 WAS 2.0 34.11°  70.03™  37.10*  637.3*  53.66™

Weeding at 3 and 6 WAS - 34.85%  71.02*° 3743  637.6° 54.67

Weedy check - 13.37¢ 4256 19.82° 297.6'  27.00

Level of significance *x *x *x *x *x

SE (4) 0347 0487  0.652 5.99 0.530

Variety (V)

SAMNUT 22 2998  59.09°  30.81° 540.6°  47.83°

SAMNUT 23 30.83*  61.17*  34.71°  584.5°  46.72°

SAMNUT 14 22.61° 5455 32.18°  503.7°  40.43°

Level of significance *x *x *x *x *x

SE (4) 0.504 1.104  0.535 1330 0.675

Season (Y)

2018 2351 50.01°  26.77°  386.9°  32.66°

2019 2896  70.90°  37.97*  621.0° 51.17°

2020 2798  68.82* 3578  6142"  50.11°

Level of significance * *x *x *x *x

SE (4) 1.136 1.521 0.684 1627  3.494

Interaction

W X V skk kok NS skk skk

W X Y ksk sk NS kk sk

VxY ok ok NS NS NS

WxVxY NS NS NS NS NS

Means followed by the same letter (s) within a column are not significantly different at 5% level of probability
using Duncan Multiple Range Test. BUTA =Butachlor; PENDA = Pendimethalin.fb'= Followed by; SHW=
Supplementary hoe weeding; WAS= Weeks after sowing. ** = significant at 1% (P < 0.01); * = significant at 1%
(P <0.09).

NS = Not significant.

lin.fb'= Followed by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing. ** = significant at 1% (P <
0.01
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Table 12: Interaction between weed control and variety on number of pods plant’ and mean pod weight of groundnut m 2018, 2019 and

2020 (combimed seasons)
Variety
Weed control Rate Number of pods plant’ Mean pod weight
(Kgaiha') "SAMNUT22 SAMNUT23 SAMNUTI14 SAMNUT22 SAMNUT23 SAMNUTI4
BUTA 2 23.56™ 25.78* 19.44° 4969 51.54™ 46.19*
PENDA 2 28.44% 27.89+3 19.78° 52.13 5267 48.747¢
BUTA + PENDA 20+10 28.56 2933, 2233 54.04™ 55.14" 49,14
PENDA+BUTA 20+10 28.78% 30.11 23.00™ 58.99% 60.82% 51.33~
BUTA fb' SHW* at 6 WAS' 1.5 30.56* 32.00+ 23.44" 60.88* 62.36*7 52.88™
BUTA fh SHW at 6 WAS 20 32.67¢ 32,78 2467 62.79% 65.23** 57.884
PENDA fh SHW at 6 WAS 1.5 33.22 32.8¢ 26.33"* 70.21 71.30 65.97°¢
PENDA fh SHW at 6 WAS 2.0 36.67° 37.33* 27224 70.39 73.90* 66.38"
Weeding at 3 and 6 WAS - 38.44% 39.00 28.22% 70.72" 7491 67.42%
Weedy check - 20.67 19.11° 12.00° 42.88" 43.74 37.76'
Level of significance - e
SE (2) 0.761 1.363

Table 13: Interaction between weed control and season on number of pods plant’ and mean pod weight of groundnut m 2018, 2019 and 2020
(combined seasons)

Number of pods plant’ Mean pod weight

Weed control Rate Season Season

(Kgaiha') 2018 2019 2020 2018 2019 2020
BUTA 25 2289 25.15% 2471 32.78" 54,5V 54.10
PENDA 25 22.78™¢ 25.56* 25.16** 32.78" 60.34" 60.84"
BUTA +PENDA 20+1.0 2533 27.44% 26.72° 32.88" 62.73¢ 61.99
PENDA+BUTA 20+1.0 25.56" 27.78% 26.68 33.02" 69.99° 69.77°
BUTA fb' SHW* at 6 WAS' 1.5 26.00* 30.33% 30.13<f 43.09' 7220 71.60°
BUTA fh SHW at 6 WAS 20 26.67° 32.00™ 31.82 43.89 75.82¢ 75.22¢
PENDA fh SHW at 6 WAS 1.5 27.44% 3222° 32.01 4426 87.52% 85.92
PENDA fh SHW at 6 WAS 20 27.89¢ 3722 37.12¢ 57.46* 88.76* 88.67%
Weeding at 3 and 6 WAS - 28.33" 38.11¢ 3797 57.46* 90.02¢ 89.06*
Weedy check - 19.89+ 16.18 16.11° 30.10 3257 32.50"
Level of significance . e
SE (2) 1272 1.718

Table 14: Interaction between variety and season on number of pods plant” and mean pod weight of groundnut m 2018, 2019 and 2020 seasons

Variety
Number of pods plant’ Mean pod weight (g)
Season SAMNUT 22 SAMNUT 23 SAMNUT 14 SAMNUT22 SAMNUT23 SAMNUT 14
2018 26.53™ 2137 20.40° 33.3% 3497 32.01°
2019 31.70° 3257 22.63° 73.12 75.24 64.33"
2020 30.71* 3177 22 73.08* 75.18 422"
Level of significance e -
SE () 1.341 2.179
Table 15: Interaction between weed control and variety on seed yield and harvest mdex of groundnut m 2018, 2019 and 2020 (combmed
seasons)
Variety
Weed control Rate Seed yield (Kg ha') Harvest mdex (%)
(Kgaiha') SAMNUT22 SAMNUT23 SAMNUT14 SAMNUT22 SAMNUT23 SAMNUTI14
BUTA 25 4748 52022 3977 37.56' 34.56" 34.00"
PENDA 25 4919w 546.0" 4514 39.89" 40.22¢ 39.56"
BUTA + PENDA 20+10 503.3"¢ 547.6* 458.1% 4111+ 4333 40.33"
PENDA +BUTA 20+10 531.1%+ 558.9+* 461.6* 44.00% 42.80¢ 43.119
BUTA fb' SHW* at 6 WAS' 15 616.0° 621.8% 528.6 55.56* 53.11¢ 4422
BUTA fh SHW at 6 WAS 20 618.2 629.2* 5448 56.22% 54.00™ 4456
PENDA fb SHW at 6 WAS 1.5 23.9°% 670.6* 590.3* 56.44% 5434+ 4489
PENDA fb SHW at 6 WAS 20 635.8" 682.1¢ 593.9* 57.11* 55.11% 47.56°
Weeding at 3 and 6 WAS - 633.0¢ 684.6* 595.34* 57.11¢ 55.33% 48.56°
Weedy check - 387.1¢ 3822+ 363.4' 27.00° 21.78" 2522
Level of significance > o
SE () 16.54 1.102
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Table 16: Interaction effect between weed control and season on kemel yield and harvest mdex of groundnutm 2018, 2019 and 2020 2020

seasons
Season
Weed control Rate Sead yield (Kg ha') Harvest mdex (%)
(Kg aiha') 2018 2019 2020 2018 2019 2020
BUTA 25 381.6¢ 526.4*™ 518.4*™ 30.33 4133 40.12°*
PENDA 25 381.% 5313 524.7 30.33 41.78* 40.98*
BUTA + PENDA 20+10 385.2¢ 562.4 546.8* 30.89 46.00* 44 40
PENDA+BUTA 20+10 386.3 5759 568.2" 30.89 47 .44° 45.84°
BUTA fb' SHW* at 6 WAS' 1.5 39570 670.6* 658.7¢ 35.89 60.33™ 60.33"™
BUTA £h SHW at 6 WAS 2.0 414 3% 694 4"+ 679.7"+ 36.89" 60.44™ 58.94™
PENDA fh SHW at 6 WAS 1.5 416.0 735.2* 727.4* 36.89" 62.11" 60.18™
PENDA fh SHW at 6 WAS 20 430.3 739.24 7222+ 38.89 62.67™ 61.88™
Weedmg at 3 and 6 WAS - 4333 748 .4 729.8% 39.40° 65.56 63.76*
Weedy check - 3114 37278 358.4+ 2522 2407 24.00*
Level of significance == e
SE (=) 19.01 3.601

Means followad by the samalattar (s) withina column ara not significantly diffarant at 5% lavel of probability using Duncan Multiple Ranga Test. BUTA
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