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ARTICLE INFORMATION ABSTRACT

Keywords: Peanut (Arachis hypogaea L.) yield and financial return can be negatively affected by

weeds and the combination of early leaf spot disease [Passalora arachidicola (Hori) U.
Braun] and late leaf spot discase [Nothopassalora personata (Berk. & M.A. Curtis) U.
Braun, C. Nakash., Videira & Crous] in Ghana. Research was conducted in southern
Ghana to evaluate hand-weeding, herbicide applied preemergence (PRE) or herbicide
applied postemergence (POST), a combination of PRE and POST herbicides, and PRE
or POST herbicides supplemented with hand-weeding and disease management practices
(i.e., no fungicide or a two sequential fungicide applications 45 and 60 days after
planting). Although some differences in leaf spot severity were observed based on weed

cultivars, fungicides, herbicides, integrated
pest management
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management, peanut pod yield and financial return based on yield and cost of pest
management practices were affected by weed management and disease management
practices individually but not the interaction of these treatment factors. The weed
management practices with the highest financial return included a POST herbicide with
or without hand weeding and a PRE herbicide followed by hand-weeding or a POST
herbicide.

T —— of peanut production (Dankyi, 2014; Dankyi et al., 2005).

Adequate labor is often not available especially during the first
INTRODUCTION 3-6 weeks of the season when it is most needed to prevent yield
loss in peanut (El Naim et al., 2010; Everman et al., 2008). In

Effective weed control is considered critical to maximize the . .. .
countries where herbicides are available and affordable, farmers

yield of peanut (Arachis hypogaea L.) (Leon et al,, 2019). In
Ghana, where herbicides are seldom used by smallholder
farmers, yield losses due to weed interference are estimated to
reach 50 to 80% (Dankyi, 2014; Dankyi et al., 2005; Dzomeku
et al., 2009; Leon er al., 2019). Hand-weeding can be effective
at controlling weeds; however, the time required to hand weed

usually apply these products to the soil at planting and after
weeds emerge later in the season to control weeds and protect
yield (Leon et al, 2019). When comparing herbicide
applications versus hand-weeding, studies in northern Ghana
demonstrated that herbicides are effective in controlling weeds
while minimizing the labor needed for hand weeding (Abudulai

peanut in Ghana is a substantial component of the overall cost

et al., 2017; Leon et al., 2019).
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In addition to weeds, annual yield loss of peanut in Ghana
from disease has been estimated to be as high as 50% (Nutsugah
et al, 2007a 2007b). Early and late leaf spot, peanut rosette
virus (Umbravirus) vectored by aphids (Aphis craccivura), and
rust (Puccinia arachidis) are among the most important peanut
diseases in Ghana and other countries in sub-Saharan Africa
(Abudulai et al., 2007; Gaikpa et al., 2015; Nigam et al., 2018;
Nutsugah et al., 2007a; Waliyar et al,, 2000). Naab et al
(2005) demonstrated the value of incorporating fungicides into
pest management strategies in peanut, but most smallholder
farmers do not currently have access to fungicides or they do
not have sufficient credit to purchase fungicides. Therefore,
resistant cultivars are the most applicable strategy to minimize
the negative impact of diseases on peanut (Gaikpa et al., 2015).
However, high yielding and disease resiscant cultivars are often
not available on a wide scale in Ghana due to a lack of quality
seed (Nigam et al., 2018; Owusu-Akyaw et al., 2019).

Recently, Abudulai et al. (2017) examined interactions of
weed management practices that included herbicides and
fungicides applied to protect peanut from leaf spot disease and
improve production. In some instances, leaf spot disease was
affected by weed management practice while disease
management had no impact on weed management. For
example, less canopy defoliation caused by leaf spot disease was
observed in absence of fungicides when weeds were present
compared with instances where weeds were controlled
effectively by herbicides or hand-weeding. A limitation to these
studies was the lack of comparison of the financial returns from
the alternative treatments. Therefore, research was conducted
to define interactions of weed management practices (e.g.,
combinations of herbicides and hand weeding) with fungicide
treatments to control leaf spot in peanut. Possible interactions
of pest management practices were also compared using
measurements of weed and disease response, peanut pod yield,
and estimated financial returns. The trials were conducted on-
station and on-farm in the southern region of Ghana.

MATERIALS AND METHODS

Field experiments were conducted during 2015 and 2016 near
CSIR-  Crops Research Institute Kwadaso  Station
(06°40'42.161"N 001°40'34.902"W), the Fumesua Station
(06°43'24.588"N 001°31'58.164"W), and in a farmer’s field
near Ejura (7°27'18.3"N 001°18'37.1"W). Soils were sandy
loam alfisols at all locations. The improved leaf spot resistant
cultivar Yenyawoso was used in one experiment in 2015 and
two experiments in 2016, and the traditional leaf spot
susceptible peanut cultivar Konkoma in two experiments in
2015 (Gaikpa et al, 2015; Owusu-Akyaw et al., 2019). The
cultivars were in different experiments and were not compared
directly. The cultivar Yenyawoso has expressed tolerance to
both early leaf spot and late leaf spot (Gaikpa et al., 2015;
Owusu-Akyaw et al., 2019). The number of days from planting
to optimum kernel and pod maturity is approximately 90 days
and is similar for both cultivars (Owusu-Akyaw et al., 2019).
All trials were planted in early June in plots with 8 rows spaced
50 cm apart and 8 m in length. Seed was planted in
conventionally-prepared flat seedbeds at an in-row density of 5
seeds per m of row.

Weed management consisted of: 1) no weed control; 2)
hand-weeding at 3 and 6 weeks after planting (WAP); 3) a
preemergence (PRE) application immediately after planting; 4)
a postemergence (POST) application 4 WAP; 5) a PRE
herbicide supplemented by hand-weeding 6 WAP; 6) a POST
herbicide supplemented by hand-weeding ac 6 WAP; 7) PRE
and POST herbicides; and 8) PRE and POST herbicides
supplemented by hand-weeding at 6 WAP (Table 1). The PRE
herbicide metolachlor (Maestro 960 EC, Shandong Weifang
Rainbow Chemical Co., LTD, Shandong, China) was applied
at 1.15 kg ai‘ha within 2 days after planting. The POST
herbicide imazethapyr (Vezir 240 SL, ADAMA Makhteshim,
Kiryat, Israel) was applied at 70 g ai/ha 4 WAP at the R1 or R2
growth stage (Boote, 1982). Nonionic surfactant at 0.25% (v/v)
was included with imazethapyr.

Table 1. Schedule of weed management practices relative planting date™”

Days after planting

Weed management treatment 0 28 42

1 None None None None

2 None Hand-weeding None Hand-weeding
3 PRE None None None

4 None None POST None

5 PRE None None Hand weeding
6 None None POST Hand weeding
7 PRE None POST None

8 PRE None POST Hand weeding

*Metolachlor at 1.15 kg/ha applied preemergence (PRE) and imazethapyr at 0.07 kg/ha applied postemergence (POST).

Each weed management treatment was followed by either no fungicide application or two fungicide applications at 45 and 60 days

after planting.
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Fungicide treatments consisted of: 1) no fungicide or 2)
sequential fungicide applications at 4 and 6 WAP. In 2015, the
fungicide program consisted of sequential applications of
tebuconazole (Raintebzol 430SC, Shandong Weifang Rainbow
Chemical Co., LTD, Shandong, China) at 100 g ai‘ha. The
fungicide program in 2016 consisted of sequential applications
of azoxystrobin plus difenoconazole (Fivestar 325 SC,
Shandong Weifang Rainbow Chemical Co., LTD, Shandong,
China) applied at 0.09 plus 0.04 kg ai/ha, respectively, at the
R2 growth stage (Boote, 1982). The formulated product in
2016 was used because it contained two fungicides and would
serve as a more effective resistance management option (Shew,
2020). These fungicides are considered efficacious against the
pathogens that cause leaf spot disease (Johnson et al., 2018;
Shew, 2020). When combined with a fungicide treatment, the
POST herbicide was applied 3 days prior to the fungicide. All
herbicides and fungicides were applied at a carrier volume of
145 L/ha aqueous solution using a hand-held, backpack sprayer

equipped with a single flat fan nozzle (Solo Backpack Sprayers,
Newport News, VA).

The experimental design was a randomized complete
block with 4 replications. Each combination of weed
management practice and fungicide program was randomly
assigned to plots in each replication. Visual estimates of leaf spot
severity were determined from 10 randomly selected plants 12
WAP using an ordinal scale of 1 to 5 where 1 = plants with no
visible lesions caused by leaf spot disease, 2 = 1 to 20% of peanut
leaflets expressing lesions, 3 = 21 to 50% of leaflets with lesions,
4 =51 to 70% of leaflets with lesions, and 5 = 71% to 100% of
leaflets with lesions. The mid-point value for each category of
the ordinal scale was used for statistical analysis (Chiang et al.,
2014). Predominant weeds at Ejura, Fumesua, and Kwadodo
are provided in Table 2. Dry weight of weed biomass and pod
yield were determined from the 4 center rows (50-cm spacing)
of each plot with a length of 4 m 10 WAP. Pod yield was
adjusted to 8% moisture.

Table 2. Primary weed species present at Fumesua, Ejura, and Kwadoso.

Fumesua Ejura
Ageratum conyzoides L.

Brachiaria lata (Schumach) C.E. Hubbard
Centrosema pubescens Benth. Cyperus spp.
Commelina benghalensis L.
Cyperus spp. Spigelia anthelmia L.
Euphorbia heterophylla L.

Panicum maximum Jacq.,

Spigelia anthelmia L.

Brachiaria lata (Schumach) C.E. Hubbard

Commelina benghalensis L.

Euphorbia heterophylla 1.

Tridax procumbence L.

Kwadoso

Centrosema pubescens Benth.

Commelina benghalensis L.

Cyperus spp.

Digitaria ciliaris (Retz.) Koeler

Euphorbia heterophylla L.

Panicum maximum Jacq.,

Financial return was calculated using a base cost excluding
weed and disease control, of US $145/ha. Cost to dig pods and
to remove pods from vines was $0.075/kg unshelled peanut for
both operations based on information provided by local farmers
and Ministry of Agriculture extension agents. Cost of shelling
peanut was $0.075/kg shelled peanut based on discussions
described previously. Cost of metolachlor and imazethapyr was
$10/ha and $8/ha, respectively, based on costs quoted from
local retailers in Ghana. Similarly, cost and application of
tebuconazole and azoxystrobin plus difenoconazole was $60/ha
and $40/ha, respectively. Hand-weeding labor cost was set at
$1/hr with the amount of time required to remove weeds within
each plot recorded. Cost of labor to apply pesticides was
included in the cost for herbicides and fungicides. Cost of weed
and disease control was determined and added to the base cost
and costs associated with digging peanut, removing pods from
plants, and shelling to establish total cost of production for each
combination of weed and disease management practices. The
price of peanut was set at $1.20/kg shelled peanut. Gross return
was calculated as the product of grain yield assuming a shell out
rate of 65% and price. Financial return was determined by

subtracting total cost of production from gross return. Financial
returns do not include cost of land or renting land. Household
labor is also not included.

Data for weed biomass, leaf spot disease severity, pod
yield, and financial return were subjected to ANOVA using the
PROC GLIMMIX procedure in SAS (2002) considering the
factorial treatment arrangement. Combinations of year and
location (Yenyawoso cultivar during 2015 and 2016) or
locations during 2015 with the cultivar Konkoma were defined
as experiments and considered random effects along with
replication within an experiment. The initial ANOVA
indicated that the interaction of experiment x weed
management practice x fungicide treatment was not significant
for most measurements, and therefore data were pooled over
experiments for each cultivar for AVOVA using the PROC
GLIMMIX procedure in SAS. Means of significant main effects
and interactions were separated using Fisher’s Protected LSD
test at P < 0. 05 when appropriate for data pooled over
experiments for each cultivar. Pearson correlation coefficients
(P < 0.05) were used to determine the relationships among leaf
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spot severity, weed biomass, pod yield, and financial returns
pooled over experiments for each cultivar.

RESULTS AND DISCUSSION

A significant and positive correlation of yield and financial
return was observed for both cultivars (Table 3). This was
expected as yield is a major contributor to financial return even
though cost of pest management can affect financial return.
Yield and financial return were negatively correlated with leaf

spot severity for Konkoma but not for Yenyawoso. Leaf spot
disease can reduce yield if effective disease management is not
imposed when severity is high. Total weed biomass was
negatively correlated with yield for both Konkoma and
Yenyawoso. Financial return was negatively correlated with
total weed biomass for Konkoma but not Yenyawoso.
Decreasing weed interference with peanut often increases yield
and financial return (Leon et al., 2019).

Table 3. Pearson correlations for peanut pod yield, financial return, leaf spot severity, and weed biomass for experiments with the

cultivar Konkoma and Yenyawoso cultivars.*

Comparisons

Pod yield vs. Financial return

Pod yield vs. Leaf spot severity

Pod yield vs. Biomass of broadleaf weeds

Pod yield vs. Biomass of grass weeds

Pod yield vs. Biomass of nutsedge

Pod yield vs. Total weed biomass

Leaf spot severity vs Biomass of broadleaf weeds

Leaf spot severity vs Biomass of grass weeds

Leaf spot severity vs. Biomass of nutsedge

Leaf spot severity vs. Total weed biomass

Financial return vs. Leaf spot severity

Financial return vs. Biomass of broadleaf weeds

Financial return vs. Biomass of grass weeds

Financial return vs. Biomass of nutsedge

Financial return vs. Total weed biomass

Konkoma Yenyawoso

P>F R P>F R
<0.0001 0.86 <0.0001 0.80
<0.0001 -0.51 0.7646 -0.02
0.4736 -0.06 <0.0001 -0.32
0.0011 -0.29 0.6153 -0.70
0.1793 -0.12 0.0057 -0.20
0.0164 -0.21 <0.0001 -0.33
0.6205 0.04 <0.0001 -0.30
0.6699 0.04 0.0420 -0.15
0.6081 0.05 0.0573 -0.14
0.3981 0.08 <0.0001 -0.32
<0.0001 -0.50 0.5363 0.05
0.6128 -0.05 0.0486 -0.14
0.0598 -0.17 0.5947 -0.04
0.1016 -0.15 0.0336 -0.15
0.0691 -0.17 0.0240 -0.16

Results of ANOVA revealed an interaction of weed
management practices x fungicide treatment was not significant
in most instances for each cultivar (susceptible vs. resistant to
leaf spot). However, the main effect of herbicide program was
significant for biomass of broadleaf weeds, grass weeds,
nutsedge, pod yield, and financial return regardless of cultivar.
The interaction of weed management practices and fungicide
program was significant for leaf spot severity for both cultivars.
The main effect of fungicide program was significant for pod
yield and financial return for the leaf spot susceptible cultivar
Konkoma. However, when the leaf spot resistant cultivar

Yenyawoso was grown, the main effect of fungicide was not
significant for grain yield and financial returns. Differences
among weed management practices for weed biomass, yield,
and financial recurn were expected due to previous research with
these approaches to weed management (Abudulai et al.,, 2017;
Leon et al., 2007; Naab et al., 2005). Differences in leaf spot
severity were somewhat surprising even though in most cases
the differences were subtle. None-the-less, some practices may
move soil on plants, and weeds may affect movement of spores
onto the peanut canopy. It is also postulated that weeds could
interfere with deposition of fungicide in the peanut canopy.
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Lack of response of Yenyawoso to fungicide was expected
because of leaf spot tolerance reported in this cultivar (Owusu-
Akyaw et al, 2019). The positive response of the cultivar
Konkoma to fungicide was expected because this cultivar is
susceptible to leaf spot disease (Owusu-Akyaw et al., 2019).

When comparing weed management practices, total weed
biomass was similar for hand-weeding only (57.4 kg/m?), PRE
herbicide only (73.6 kg/m?), and the non-treated control (75.7
kg/m?) for Konkoma (Table 4). In general, total weed biomass
decreased as the number of weed management practices
cultivar. For all weed

increased for this Yenyawoso,

management practices resulted in less total weed biomass than
the non-treated control. The least effective weed management
approach, with respect to total weed biomass, was noted when
herbicides were applied PRE only (65.1 kg/m?) or POST only
(62.7 kg/m?). A single weed management practice is often
insufficient to control weeds completely (Hare et al., 2019).
For example, employing two practices resulted in similar
biomass reductions with values of 28.7 to 38.1 kg/m?. Hand-
weeding only or in combination with PRE and/or POST
herbicides resulted in weed biomass values of 16.2 to 33.6
kg/m?).

Table 4. Influence of weed management program on broadleaf weeds, grass weeds, sedges and total weed biomass for the cultivars

Konkoma and Yenyawoso.”

Weed biomassa

Weed management practice” Konkoma Yenyawoso
Herbicide Hand- Broadleaf  Grass Sedge  Total Broadleaf  Grass Sedge Total
timing weeding

kg/m2
No No 50.5 ab 18.8a 6.5a 75.7 a 795a 8.2ab 8.4a 96.1a
No Yes 45.0 abc 3.2b 8.2a 57.4 ab 10.9d 4.4 bc 09b 16.2d
PRE No 55.1a 83b 10.1a 73.6a 57.8b 41bc 32b 65.1b
POST No 36.0 bcd 10.3ab 1.3a 47.6 bcd 56.8 b 5.7 be 0.3b 62.7b
PRE and No 33.9 bed 49b 39a 42.6 bcd 331 ¢ 23c 26b 38.1c
POST
PRE Yes 48.1 abc 53b 0.8a 54.2 bc 30.4 cd 3.0c 03b 33.6cd
POST Yes 31.7cd 25b 1.1a 353 cd 15.7 cd 122a 0.1b 28.1cd
PRE and Yes 26.8d 6.8b 1.1a 34.7 d 16.7 cd 23c¢ 1.8b 20.7 cd
POST

*Means within a column followed by the same letter are not significant based on Fisher’s Protected LSD test at p < 0.05. Means are

pooled over levels of fungicide treatment and experiments.

bAbbreviations: PRE, preemergence; POST, postemergence. PRE herbicide was metolachlor at 1.15 kg/ha. POST herbicide was

Imazethapyr at 0.07 kg/ha. Hand weeding consisted of removal of weeds with a hoe.

In absence of fungicides, differences in leaf spot severity
ranged from 68 to 76% across weed management practices for
Konkoma and 32 to 52% for Yenyawoso (Table 5). Although
differences in weather conditions across the experiments were
noted and the experimental design does not allow direct
comparisons, the lower leaf spot incidence for Yenyawoso was
expected because this cultivar expresses a greater degree of
tolerance to leaf spot disease compared with the susceptible
2019). The

interaction of weed management practice x fungicide treatment

cultivar Konkoma (Owusu-Akyaw et al,
was significant for leaf spot severity for both Konkoma and
Yenyawoso. Applying fungicide reduced leaf spot severity for
the cultivar Konkoma except when weed management consisted
of a PRE herbicide only or when no weed management (Table
5). Leaf spot severity ranged from 14% to 27% for the other

weed management practices when fungicide was applied. The

relatively poor weed control provided by PRE only weed
management or no weed control may have resulted in limited
deposition of fungicide into the peanut canopy compared with
deposition when greater weed management was included.
Greater deposition of fungicide would result in more effective
pathogen control and less disease. Also, greater weed biomass
may have limited air flow in the peanut canopy resulting in a
more favorable environment for pathogens and subsequent
disease progression. However, the mechanism of greater leaf
spot severity for PRE only management and the treatment
without weed management was not elucidated in this research.
These results do suggest that additional research defining the
mechanism of weed and disease management interactions
would be informative. In contrast to results with Konkoma, no
difference in leaf spot severity was observed for fungicide-
treated and non-treated peanut for the PRE only treatment or
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when a weed control practice was not employed for Yenyawoso
(Table 5). Applying fungicide resulted in lower severity of leaf
spot when hand-weeding only was used or when two strategies
were used for weed management. When PRE and POST

herbicides were applied along with hand-weeding there was no
difference in leaf spot severity when comparing fungicide
treatments.

Table 5. Influence of weed management program and fungicide treatment on leaf spot severity for the cultivars Konkoma and

Yenyawoso.”

Weed management practice” Leaf spot severity®

Konkoma Yenyawoso
Herbicide timing Hand-weeding No fungicide Fungicide? No fungicide Fungicide

%

No No 76 a 74a 36 bc 34 bed
No Yes 68 a 14 c 42 ab 26 cde
PRE No 76 a 71a 32 bed 31 be
POST No 74a 27b 36 be 32 bed
PRE and POST No 71a 20 bc 52a 26 cde
PRE Yes 71a 24 bc 52a 24 de
POST Yes 71a 20 be 40 b 19e
PRE and POST Yes 76a 17 be 34 bed 24 de

*Means within a column followed by the same letter are not significant based on Fisher’s Protected LSD test at p < 0.05. Data are

pooled over experiments.

bAbbreviations: PRE, preemergence; POST, postemergence. PRE herbicide was metolachlor at 1.15 kg/ha. POST herbicide was

Imazethapyr at 0.07 kg/ha. Hand weeding consisted of the removal of weeds with a hoe.

Leaf spot severity based on visual estimates of leaf spot from ten randomly selected plants 12 WAP using a scale an ordinal scale of 1 to

5 where 1 = plants with no visible lesions caused by leaf spot disease, 2 = 2 to 20% of peanut leaflets expressing lesions, 3 = 21 to 50%
of leaflets with lesions), 4 = 51 to 70% of leaflets with lesions, and 5 = 70% or more of leaflets with lesions. The midpoint of each

category was determined and used in the statistical analysis.

4The fungicide program in 2015 consisted of two sequential applications of tebuconazole at 100 g/ha at 30 and 45 DAP. A

commercial product containing azoxystrobin plus difenoconazole (0.09 plus 0.04 kg/ha) was applied sequentially at these timings in

2016.

Pod yield and financial return were not affected by the
interaction of weed management practice and fungicide
program regardless of cultivar. However, both fungicide
program and weed management practice affected these
measurements. When data were pooled over weed management
practices, grain yield and financial return were greater when
fungicides were applied to Konkoma (Table 6). However, this
was not the case for the cultivar Yenyawoso where yield and
financial returns were similar for Yenyawoso regardless of
fungicide treatment.

Pod yield for the non-treated control and use of a PRE
herbicide without additional weed management for both
cultivars was similar and less than 660 kg/ha (Table 7). For both
cultivars, yield following hand-weeding only, PRE or POST

herbicides followed by hand-weeding were similar. Including
both PRE and POST herbicides plus hand-weeding resulted in
similar yields compared with hand-weeding alone for
Yenawoso. With Konkoma, all treatments resulted in greater
financial returns than the non-treated control (Table 7). Weed
management including POST or PRE and POST, both without
hand-weeding, resulted in lower financial returns that POST
plus hand-weeding. With Yenyawoso, all treatments resulted in
greater financial returns than the non-treated control. The PRE
only treatment provided lower financial returns than all other
treatments.

Two-hundred forty six and 308 hours were required to
hand-weed peanut when herbicide was not included for the
cultivars Konkoma and Yenyawoso, respectively (Table 8).
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Table 6. Influence of fungicide treatment on pod yield and financial return for the cultivars Konkoma and Yenyawoso.

Pod yield Economic return
Fungicide Konkoma Yenyawoso Konkoma Yenyawoso
kg/ha $/ha
No 1290 1390 652 584
Yesb 1700 * 1520 881 * 567

"Denotes significance at P < 0.05 when comparing within a cultivar.

*The fungicide program in 2015 consisted of two sequential applications of tebuconazole at 100 g/ha at 30 and 45 DAP. A commercial
product containing azoxystrobin plus difenoconazole (0.09 plus 0.04 kg/ha) was applied sequendally at these timings in 2016.

Table 7. Influence of weed management program peanut pod yield and financial return for the cultivars Konkoma and Yenyawoso.*

‘Weed management practiceb

Herbicide timing Hand-weeding Konkoma
No No 440d
No Yes 2010 a
PRE No 630d
POST No 1570 c
PRE and POST No 1670 bc
PRE Yes 2040 a
POST Yes 1920 ab
PRE and POST Yes 1710 be

Pod yield Financial return
Yenyawoso Konkoma Yenyawoso
kg/ha %
540 d 3c 70 c
1980 a 995 ab 669 a
660 d 125¢ 157 b
1440 ¢ 917 b 646 a
1530 be 914 b 668 a
1800 ab 1170 a 816a
1870 a 1061 ab 824 a
1340 ab 907 b 753 a

*Means for pod yield and financial return for each cultivar followed by the same letter are not significant based on Fisher’s Protected

LSD test at p < 0.05. Data are pooled over levels of fungicide treatment.

bAbbreviations: PRE, preemergence; POST, postemergence. PRE herbicide was metolachlor at 1.15 kg/ha. POST herbicide was
Imazethapyr at 0.07 kg/ha. Hand weeding consisted of the removal of weeds with a hoe.

When hand weeding was combined with a PRE herbicide
only, a POST herbicide only, or the combination of a PRE and
POST herbicide, the amount of labor required to apply
herbicides and hand-weed was reduced 69 to 75% for Konkoma
and 61 to 70% for Yenyawoso. These data demonstrate the
value of using herbicides, especially in instances where labor to
hand remove weeds may be limited. Results from these
experiments demonstrate the financial value of using herbicides
in peanut production systems in Ghana. The greater financial
returns noted when herbicides were used in combination with

hand-weeding resulted in relatively high financial returns due
to less labor requirements. However, availability of herbicides
for smallholder farmers and credit to purchase herbicides
continue to be a challenge in many areas of Ghana and most of
Africa more generally. Results also demonstrate the financial
value of fungicides for the traditional cultivar Konkoma that is
susceptible to early and late leaf spot (Owusu-Akyaw et al.,
2019). Differences in leaf spot severity were noted based on
weed management practices for the leaf spot susceptible cultivar
Konkoma. However, response to fungicide was similar across all
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Table 8. Influence of weed management practices on labor required for hand-removal of weeds for the cultivars Konkoma and

Yenyawoso.*

Weed management practice”

Labor investment for weeds management®

Herbicide timing Hand-weeding Konkoma Yenyawoso
hours/ha

No No 0d od

No Yes 246.0 a 308.0 a

PRE No 24d 4d

POST No 25d 4d

PRE and POST No 3.0d 6.6d

PRE Yes 61.2¢ 91.8 ¢

POST Yes 774 b 118.2b

PRE and POST Yes 73.8b 97.8 be

*Means within a column followed by the same letter are not significant based on Fisher’s Protected LSD test at p < 0.05. Data are

pooled over levels of fungicide treatment.

bAbbreviations: PRE, preemergence; POST, postemergence. PRE herbicide was metolachlor at 1.15 kg/ha. POST herbicide was
Imazethapyr at 0.07 kg/ha. Hand weeding consisted of the removal of weeds with a hoe.

“Time required to apply herbicides and time required for hand weeding are included in the analysis.

weed control practices with respect to yield and financial
return. Although differences in leaf spot severity were noted for
the Yenyawoso, a cultivar that expresses some tolerance to leaf
spot disease (Owusu-Akyaw et al., 2019), unlike Konkoma,
these differences did not translate into differences in yield or
financial return.

In addition to the lack of availability of herbicides and
fungicides to smallholder farmers and limitations with respect
to credit, overall yields in these experiments were considerably
higher than those observed for the average smallholder farmer.
needed with
determine the value of using herbicides and fungicides in the

Future research is smallholder farmers to
broader context of peanut production in Ghana. None-the-less,
incorporating herbicides and fungicides into production
systems where appropriate could lead to greater yields and
financial return and contribute to food security (Walker et al.,
2014). In the meantime, the use of disease resistant, high
yielding cultivars and timely hand-weeding is recommended to
maximize yields and financial returns to smallholder farmers.
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