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Abstract: Field experiments were conducted during rainy seasons of 2018, 2019 and 2020 at Abubakar Tafawa 
Balewa University Teaching and Research Farm, Gubi, to evaluate the influence of supplementary hoe weeding on 
the efficacy of pre-emergence herbicide and weed management of groundnut (Arachis hypogea L.) varieties. The 
trial comprised of ten (10) weed control treatments and three varieties of groundnut which were replicated three 
(3) times in a split plot design. Data were collected on weed attributes such as weed control index, treatment 
efficiency index, crop resistance index and weed index as well as on crop parameters such as plant height, number 
of branches, canopy spread, 100 kernel weight, pod yield, haulm yield and shelling percentage. Findings from the 
study indicated that weed parameters such as weed control index, treatment efficiency index and crop resistance 
index were significantly lower under the application of pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS and hoe 
weeding at 3 and 6 WAS compared to weedy check that resulted in higher value. The plant height, number of 
branches, canopy spread, number of pods plant-1 were significantly higher with the application of hoe weeding at 3 
and 6 WAS, pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 WAS. 
SAMNUT 22 and SAMNUT 23 varieties (P ≤ 0.01) significantly produced taller plants with a greater number of 
branches, canopy spread and number of pods plant-1. From the findings of the trials, it can be deduced that 
application of supplementary hoe weeding at 6 WAS increased the efficacy of the pre-emergence herbicide viz-
pendimethalin at 2.0 and 1.5 kg a.i.ha-1 fb SHW at 6 WAS and butachlor at 2.0 and 1.5 kg a.i.ha-1 fb SHW at 6 WAS. 
Thus, it can be adopted by farmers in the study area in place of the 2-3 manual weeding’s that is usually scarce 
during peak periods alongside SAMNUT 22 or SAMNUT 23 to boost groundnut seed and haulm yield.  
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INTRODUCTION 

Groundnut (Arachis hypogea L.) is a major food and oil seed crop grown in West Africa's diverse 
agro-climatic environments by small-scale, resource-limited farmers (AICC, 2016). Africa 
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accounts for approximately 90% of global production, with the semi-arid tropics (SAT) 
accounting for approximately 60% of global production capacity (Vara Prasad et al., 2011). 
Nigeria ranks third in production, trailing only India and China, with 3.0, 6.9, and 13.7 million 
metric tons, respectively (FAOSTAT, 2016; 2017; ICRISAT, 2019). Groundnut yields in Africa have 
historically been low due to unpredictable rainfall patterns, insufficient technological 
innovations available to resource poor and small-scale farmers, prevalence of pest and disease 
incidence, poor seed varieties, and increased cultivation on marginal land, among other factors 
(Alemayehu et al., 2014; Debele and Amare 2015; Desmae and Sones, 2017). According to 
Vigueira et al. (2013) and Stewart (2017), weed infestation is the most significant constraint 
causing tremendous reductions in crop yields globally, and they have evolved to exploit 
croplands through a variety of different mechanisms that confer strong adaptive and 
competitive abilities. Weeds are estimated to account for one-third of all yield losses (34%), 
more than animal pests and plant pathogenic organisms (18% and 16%, respectively) (Zimdahl, 
2004; Stewart, 2017), resulting in an annual crop loss and weed control cost of USD 33 billion in 
the United States (Lewellyn et al., 2016; Chauhan, 2020). The crop is heavily infested with 
various weed species as a result of less canopy cover during the first six weeks of its growing 
cycle, which if left unchecked can result in a 51% reduction in yield potential (Etejere et al., 
2013). Several scientists have reported various weed control measures in groundnut, including 
manual hoe weeding, mechanical, chemical, and the integrated approach (Jat et al., 2011; Patel 
et al., 2013; Kaur et al., 2014). Manual hoe weeding, the most common method used by 
resource-poor farmers, has a number of drawbacks, including drudgery, crop stand loss, and 
labor shortages during peak periods (Abbas et al., 2009; Moss, 2019). With the use of herbicide, 
so many hectares of farm land can be brought under groundnut production. However, pre-
emergence herbicide application alone does not provide season-long weed control in most 
crops, unless supplemented with post-emergence herbicide or hoe weeding at later stages of 
growth, according to research (Kraehmer et al., 2014; Jabran and Chauhan, 2018). It is 
therefore crucial to assess how supplementary hoe weeding affects pre-emergence herbicides 
and certain groundnut varieties in order to determine how well they respond to weed control 
and how best to maximize yield potential. 

MATERIALS AND METHODS 

The experiment was conducted during the 2018, 2019 and 2020 wet cropping seasons at 
Abubakar Tafawa Balewa University Teaching and Research Farm, Gubi, (Lat. 10o 45ꞌ N and 
Long. 9o.82ꞌ E, 616m above sea level) situated in the Northern Guinea savanna ecological zone 
of Nigeria. The experimental site is characterized by a unimodal rainfall pattern which has peak 
in the month of August. The soil of the experimental site is sandy loam with moderate water 
holding capacity and pH slightly acidic. The trial consisted of ten (10) weed control treatments 
which comprised  of Butachlor at  2.5 kg a.i.ha-1,  Butachlor  at 2.5 kg a.i.ha-1, Butachlor at 2.0 + 
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Pendimethalin 1.0 kg a.i.ha-1, Butachlor  at 1.5 kg a.i.ha-1 fb SHW (Supplementary hoe weeding) 
at  6 WAS (Weeks after sowing), Butachlor at 2.0 kg a.i.ha-1 fb SHW  at 6 WAS, Pendimethalin at 
1.5 kg a.i.ha-1 fb  SHW at 6 WAS, Pendimethalin at 2.0 kg a.iha-1 fb SHW at 6 WAS, two hoe 
weeding at 3 and 6 WAS and weedy check and three varieties of groundnut (SAMNUT 14, 
SAMNUT 22 & SAMNUT 23). These were laid out in a split plot design and replicated three (3) 
times. The crop varieties were assigned to the main plots while weed control treatments were 
assigned to the sub-plots. In each year of the trial, the field was harrowed twice to fine tilth and 
ridged into 0.75m apart using ox-drown ridger. It was then marked into the required number of 
plots each of gross area of 3 x 4 m (12 m2) and net plot size of 1.5 x 3 m (4.5 m2). The ally 
between main plots, sub-plots and replicates were 1.0 m, 0.5 m and 1.5 m while nutrients at 
the rate of 20 kg N, 54 kg P2O5 and 20 Kg K2O was applied basally to each plot using 15:15:15 
and 34 kg of P2O5 using SSP (18% P2O5). Sowing was done on the 28th July 2018, 18th July 2019 
and 26th of July 2020 seasons using treated seeds of groundnut obtained from Bauchi State 
Agricultural Development Programme (BSADP) Ministry of Agriculture, Bauchi State. Three 
seeds were sown along the ridge per hole at a depth of 2 cm and the resultant seedlings were 
thinned to one plant per stand at 3 weeks after sowing (WAS). The pre-emergence herbicides 
were applied as per treatment basis a day after sowing using a Cp3 knapsack sprayer set at a 
pressure of 2.1kg/m2. Hoe weeding was carried out at 3 and 6 WAS for the hoe weeded plots. 
Harvest was done on the 15th, 18th and 26th of November 2018, 2019 and 2020 seasons, 
respectively. Data were collected on weed characters such weed control index, treatment 
efficiency index, crop resistance index and weed index; crop attributes such as plant height, 
number of branches, canopy spread, 100 kernel weight, pod yield, haulm yield and shelling 
percentage. Data collected were subjected to analysis of variance using Genstat (17th Edition) 
where the ‘F’ test shows significance. The treatment means were separated using Duncan’s 
multiple range test (Duncan, 1955).  
 
Weed control index (WCI) (%) 
This was calculated on dry weight basis as described by Misra and Tosh (1979) using the equation below. 

                                      WCI =
ௐ஽ெ௖ ିௐ஽ெ௧ 

ௐ஽ெ௖
𝑥 100   

                     Where, WDMc = the weed dry weight (unit/m2) in control plot;  
                                  WDMt = the weed dry weight (unit/m2) in treated plot. 
 
Treatment (Herbicide) efficiency index (TEI) 
This is the weed killing potential of herbicide treatment and its phytotoxicity on the crop. It was thus 
determined as described by Rana and Kumar (2014) follows:  

TEI (%) = Yield of treatment - Yield of control    x 100 
              Yield of control    

Weed weight in treatment    x 100 
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                                     Weed weight in control  
Crop resistance index (CRI)  
This indicated the relationship between a proportionate increase in crop biomass in treated plots and a 
proportionate reduction in weed biomass in the treated plots. Thus, it was determined as described by 
Rana and Kumar (2014) as follows: 
                       CRI = Crop weight in treated plot   X   Weed weight in control plot  
                                               Crop weight in control plot       Weed weight in treated plot 
Weed index (%) 
This is the percentage yield loss caused due to weeds as compared to weed free check. Higher weed 
index indicates greater loss. Hence, weed index (WI) was calculated using the formula described by Rana 
and Kumar (2014). 
   W.I = Y𝑖𝑒𝑙𝑑 𝑓𝑟𝑜𝑚 𝑤𝑒𝑒𝑑 𝑓𝑟𝑒𝑒 𝑐h𝑒𝑐𝑘 -Y𝑖𝑒𝑙𝑑 𝑓𝑟𝑜𝑚 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡 × 100 
     Y𝑖𝑒𝑙𝑑 𝑓𝑟𝑜𝑚 𝑡h𝑒 𝑤𝑒𝑒𝑑 𝑓𝑟𝑒𝑒 𝑐h𝑒𝑐𝑘  
    
RESULTS  

Effect of weed control, variety and season on weeds 
Weed control index, treatment efficiency index, crop resistance index and weed index. 
The mean of combined analysis on the effect of weed control and variety on weed control 
index, treatment efficiency index, crop resistance index and weed index of groundnut is shown 
in Table 1. Result shows that weed control index (WCI) and treatment efficiency index (TEI) 
were significantly (P ≤ 0.01) influenced by weed control, variety, season and interaction. 
Application of hoe weeded twice at 3 and 6 WAS and pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 
6 WAS significantly (P ≤ 0.01) resulted in higher WCI compared with butachlor at 2.5 kg a.i.ha-1 
alone 
Table 1: Mean of combined analysis across seasons on the influence of supplementary hoe weeding on 
 efficacy of pre-emergence herbicides on weed control index, treatment efficiency index, crop 
 resistance index and weed index of groundnut during 2018, 2019 and 2020 rainy seasons  
 
 
 
Treatment  

       
 
     Rate 
(Kg a.i.ha-1) 

Weed 
control 
index 
(%) 

Treatment 
efficiency 

index  
(TEI) 

Crop 
resistance 
index (CRI) 

Weed index 
(%) 

Weed control (W)      
BUTA  2.5  49.20f 6.70h 2.16i 53.28b 
PENDA 2.5 52.95e 7.66g 2.61h 46.38c 
BUTA + PENDA 2.0 + 1.0 56.64d 9.37f 3.24g 38.70d 
PEND + BUTA 2.0 + 1.0 58.42d 10.73e 4.31f 31.77e 
BUTA fb1 SHW2 at 6 WAS3 1.5 82.25c 18.84d 11.02e 12.34f 
BUTA fb SHW at 6 WAS 2.0 85.81b 21.24c 12.70d 8.38g 
PEND fb SHW at 6 WAS 1.5 86.20b 23.13b 14.42c 4.99h 
PEND fb SHW at 6 WAS 2.0 88.76a 24.60a 15.11ab 3.06i 
Weeding at 3 and 6 WAS - 88.93a 25.15a 15.39a 2.99i 
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Weedy check  - - - 0.10j 91.90a 
Level of significance   ** ** ** ** 
SE (±)   0.659 0.210 0.056 0.66 
Variety (V)      
SAMNUT 22  73.97a 16.86 8.61a 28.67 
SAMNUT 23  71.90b 16.46 8.33b 28.98 
SAMNUT 14  69.62c 16.08 7.34c 29.73 
Level of significance  ** NS ** NS 
SE (±)  0.439 0.52 0.084 0.45 
Season (Y)      
2018  70.65b 12.16b 7.80 28.34 
2019  73.42a 24.82a 8.26 30.70 
2020  72.84a 24.38a 8.24 29.15 
Level of significance  * ** NS NS 
SE (±)  0.681 0.47 0.150 0.90 
Interaction      
W x V  ** NS ** ** 
W x Y  NS ** ** NS 
V x Y  NS NS NS NS 
W x V x Y  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. fb1= Followed by; SHW= 
Supplementary hoe weeding; WAS= Weeks after sowing. ** = significant at 1% (P ≤ 0.01); * = significant at 5% (P ≤ 
0.05); NS = Not significant. 
 
 that resulted in lower WCI. SAMNUT 22 variety significantly (P ≤ 0.01) had higher WCI 
compared with other varieties. Growing groundnut in 2019 and 2020 seasons significantly 
resulted in higher WCI and TEI than 2018 season. Interaction effect between weed control and 
variety on WCI of groundnut was significant (Table 2). Results reveals that hoe weeding twice at 
3 and 6 WAS in SAMNUT 22 significantly (P ≤ 0.01) resulted in higher WCI though statistically 
comparable with two hoe weeding’s at 3 and 6 WAS in SAMNUT 23 and SAMNUT 14, 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 
WAS, butachlor at 2.0 kg a.i.ha-1 fb SHW at 6 WAS and butachlor at 1.5 kg a.i.ha-1 fb SHW at 6 
WAS in SAMNUT 22, SAMNUT 23 and SAMNUT 14 compared with the rest of the interaction 
effects.  
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Table 2: Interaction effect between weed control and variety on weed control index of 
 groundnut in 2018, 2019 and 2020 (combined season) 

  
Weed control   

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  39.32hi 38.94i 38.24i 
PENDA 2.5 43.91fg 42.27gh 39.33hi 
BUTA + PENDA 2.0 + 1.0 47.14ef 46.58ef 46.20ef 
PEND + BUTA 2.0 + 1.0 48.56e 48.41e 48.29e 
BUTA fb1 SHW2 at 6 WAS3 1.5 85.72bc 85.57c 75.47d 
BUTA fb SHW at 6 WAS 2.0 87.16abc 87.13abc 87.03abc 
PEND fb SHW at 6 WAS 1.5 88.32abc 88.22abc 88.04abc 
PEND fb SHW at 6 WAS 2.0 89.02a 88.48abc 88.77ab 
Weeding at 3 and 6 WAS - 89.19a 88.82ab 88.79ab 
Weedy check  - - - - 
Level of significance   ** 
SE (±)   1.163 

  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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

   ** = significant at 1% (P ≤ 0.01); NS = Not significant. 
 

Table 3 presents the interaction effect between weed control and season on TEI. Results 
indicates that application of hoe weeding twice at 3 and 6 WAS and pendimethalin at 2.0 kg 
a.i.ha-1 fb SHW at 6 WAS in 2019 season significantly (P ≤ 0.01) resulted in higher TEI compared 
with the remaining interaction effects. 

Table 3: Interaction effect between weed control and season on treatment efficiency index of 
 groundnut in 2018, 2019 and 2020 seasons at Gubi 

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Season 
2018 2019 2020 

BUTA  2.5  2.91w 14.16q 12.97rs 
PENDA 2.5 3.82v 15.24q 13.87qr 
BUTA + PENDA 2.0 + 1.0 5.60tu 16.82op 15.64pq 
PEND + BUTA 2.0 + 1.0 6.89t 18.53kl 16.93op 
BUTA fb1 SHW2 at 6 WAS3 1.5 15.06nop 26.27g 25.12h 
BUTA fb SHW at 6 WAS 2.0 17.37mno 28.90c 27.41ef 
PEND fb SHW at 6 WAS 1.5 18.48klm 32.32b 28.53cde 
PEND fb SHW at 6 WAS 2.0 19.21ijk 35.30a 29.26cd 
Weeding at 3 and 6 WAS - 19.63i 36.06a 29.70c 
Weedy check   - - - - 
Level of significance   ** 
SE (±)   0.58 
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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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

    ** = significant at 1% (P ≤ 0.01). 
 

Crop resistance index (CRI) was significantly influenced by weed control, variety and interaction 
(Table 1). The application of hoe weeding twice at 3 and 6 WAS was highly significant (P ≤ 0.01) 
with higher CRI compared to other weed control treatments while weedy check resulted 
significantly in lower CRI. SAMNUT 22 variety significantly (P ≤ 0.01) resulted higher CRI 
compared to other varieties. The interaction effects between weed control and variety on CRI 
(Table 4) indicates that two hoe weeding’s at 3 and 6 WAS in SAMNUT 22 produced highly 
significantly (P ≤ 0.01) greater CRI compared to weedy check applied to SAMNUT 22, SAMNUT 
23 and SAMNUT 14 that resulted in lower CRI.  

Table 4: Interaction effect between weed control and variety on crop resistance index of 
 groundnut in 2018, 2019 and 2020 (combined season) 

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  2.24o 2.20o 2.04o 
PENDA 2.5 2.83n 2.68n 2.31o 
BUTA + PENDA 2.0 + 1.0 3.29lm 3.29lm 3.02mn 
PEND + BUTA 2.0 + 1.0 4.58j 4.26jk 4.09k 
BUTA fb1 SHW2 at 6 WAS3 1.5 13.58f 11.51h 9.90i 
BUTA fb SHW at 6 WAS 2.0 13.62ef 11.59h 9.94i 
PEND fb SHW at 6 WAS 1.5 15.27d 15.00d 11.58h 
PEND fb SHW at 6 WAS 2.0 16.12b 15.62c 12.98g 
Weeding at 3 and 6 WAS - 16.51a 15.80bc 13.86e 
Weedy check  - 0.10p 0.10p 0.10p 
Level of significance   ** 
SE (±)   0.125 
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; GLYP = Glyphosate; PENDA = 
Pendimethalin.fb1= Followed by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

    ** = significant at 1% (P ≤ 0.01); NS = Not significant. 
 

On the other hand, interaction between weed control and season (Table 5) reveals that 
weeding twice at 3 and 6 WAS in 2019 and 2020 was highly significantly (P ≤ 0.01) which 
resulted in higher CRI though at par with weeding twice at 3 and 6 WAS in 2018, pendimethalin 
at 2.0 kg a.i.ha-1 fb SHW at 6 WAS in all the three seasons compared with the rest of the 
interaction effects while weedy check resulted in lower CRI in all the three seasons.  
 Result on weed control index (WI) also indicates that weedy check consistently 
produced higher WI compared to application of hoe weeding twice at 3 and 6 WAS and 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS which significantly resulted in lower W.I (Table 
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1). The interaction between weed control and variety on WI was significant (Table 6) which 
shows that weedy check in SAMNUT 22, SAMNUT 23 and SAMNUT 14 significantly (P ≤ 0.01) 
resulted in lower weed index compared with the rest of the interaction effect that resulted in 
higher weed index. 

Table 5: Interaction effect between weed control and season on crop resistance index of 
 groundnut in 2018, 2019 and 2020 seasons  

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Season  
2018 2019 2020 

BUTA  2.5  2.02o 2.23mno 2.19mno 
PENDA 2.5 2.47lmn 2.68kl 2.62klm 
BUTA + PENDA 2.0 + 1.0 3.02jk 3.36j 3.32j 
PEND + BUTA 2.0 + 1.0 3.99i 4.47i 4.42i 
BUTA fb1 SHW2 at 6 WAS3 1.5 10.58h 11.23g 11.11g 
BUTA fb SHW at 6 WAS 2.0 12.06f 13.06e 13.00e 
PEND fb SHW at 6 WAS 1.5 13.89d 14.68c 14.62c 
PEND fb SHW at 6 WAS 2.0 14.74b 15.29ab 15.24ab 
Weeding at 3 and 6 WAS - 15.12abc 15.52a 15.50a 
Weedy check  - 0.10p 0.10p 0.10p 
Level of significance   ** 
SE (±)   0.176 
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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

   ** = significant at 1% (P ≤ 0.01). 
 

  Table 6: Interaction effect between weed control and variety on weed index of  groundnut in   
      2018, 2019 and 2020 seasons  

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  39.84f 48.61d 57.04b 
PENDA 2.5 39.84f 48.61d 52.62c 
BUTA + PENDA 2.0 + 1.0 38.01f 48.61d 52.62c 
PEND + BUTA 2.0 + 1.0 32.28g 31.98g 31.07g 
BUTA fb1 SHW2 at 6 WAS3 1.5 12.03h 12.18h 12.81h 
BUTA fb SHW at 6 WAS 2.0 7.60ij 7.61ij 9.93hi 
PEND fb SHW at 6 WAS 1.5 4.13k 4.88jk 5.96jk 
PEND fb SHW at 6 WAS 2.0 2.92kl 3.07kl 3.19kl 
Weeding at 3 and 6 WAS - 2.21l 2.46l 2.82l 
Weedy check  - 91.23a 92.37a 92.37a 
Level of significance   ** 
SE (±)   1.17 
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The mean of combined analysis on the effect of weed control and variety on plant height, 
number of branches plant-1, canopy spread, number of pod plant-1, 100 kernel weight, pod 
yield, haulm yield and shelling percentage of groundnut is shown in Table 7. Results on plant 
height showed that weeding twice at 3 and 6 WAS was highly significant (P ≤ 0.01) producing 
taller plants though at par with application of pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS, 
pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 WAS, butachlor at 2.0 kg a.i.ha-1 fb SHW at 6 WAS 
and butachlor at 1.5 kg a.i.ha-1 fb SHW at 6 WAS compared to weedy check that produced 
shorter plants. SAMNUT 22 and SAMNUT 23 varieties significantly (P ≤ 0.01) produced taller 
plants than SAMNUT 14 during the sampling period. Plant height did not differ significantly (P ≥ 
0.05) due to season. The interaction between weed control and variety on plant height was 
significant (Table 8) where result reveals that hoe weeding twice at 3 and 6 WAS in SAMNUT 22 
and SAMNUT 23 significantly (P ≤ 0.01) produced taller plant than the rest of the interaction 
effects. However, weedy check in SAMNUT 22, SAMNUT 23 and SAMNUT 14 consistently 
resulted in shorter plants. On the other hand, interaction between variety and season (Table 9) 
indicates that SAMNUT 22 and SAMNUT 23 in 2019 and 2020 seasons significantly (P ≤ 0.01) 
produced taller plants than the rest of the interaction effects. 
 Result on number of branches plant-1 showed that hoe weeded at 3 and 6 WAS, 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS and pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 
6 WAS though at par produced significantly (P ≤ 0.01) higher number of branches plant-1 
compared with the remaining treatments. Weedy check on the other hand, significantly 
produced the lowest number of branches plant-1. SAMNUT 22 and SAMNUT 23 varieties 
significantly (P ≤ 0.01) resulted in higher number of branches plant-1 compared with SAMNUT 
14 that had lower number of branches across the sampling periods. Cultivation of groundnut in 
2019 and 2020 seasons was highly significant (P ≤ 0.01) and resulted in producing higher 
number of branches plant-1 compared with 2018 season. The interaction between weed control 
and variety on number of branches plant-1 is shown in Table 10, where weeding twice at 3 and 6 
WAS, pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS and pendimethalin at 1.5 kg a.i.ha-1 fb 
SHW at 6 WAS in SAMNUT 23 and SAMNUT  22 significantly (P ≤ 0.01) produced higher number 
of branches plant-1 though at par with pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 WAS in 
SAMUNT 22 compared with the rest of the interaction effects. On the other hand, interaction 
between weed control and season (Table 11) shows that growing groundnut in 2019 season 
under hoe weeding at 3 and 6 WAS significantly (P ≤ 0.01) resulted in higher number of 
branches plant-1 which was also at par with the rest of the interaction effects. Similarly, 
interaction between variety and season on number of branches plant-1 is shown in Table 12, 
where SAMNUT 22 and SAMNUT 23 varieties in 2019 and 2020 seasons significantly (P ≤ 0.01) 
produced higher number of branches plant-1 than the rest of the interaction effects.  
      Results on canopy spread indicated that weeding twice at 3 and 6 WAS and 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS significantly (P ≤ 0.01) resulted in higher 
canopy spread compared with other treatments. However, weedy check significantly resulted in 
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producing lower canopy spread plant-1. SAMNUT 22 and SAMNUT 23 varieties significantly (P ≤ 
0.01) produced higher canopy compared with SAMNUT 14 which had lower canopy. On the 
other hand, growing groundnut in 2019 and 2020 seasons significantly resulted in higher 
canopy spread plant-1 than in 2018 season. Interaction between weed control and variety on 
canopy spread of groundnut was significant (Table 13) where results indicates that application 
of hoe weeding twice at 3 and 6 WAS in SAMNUT 22 significantly (P ≤ 0.01) resulted in higher 
canopy though statistically comparable with the rest of the interaction effects compared to 
weedy check in SAMNUT 14 that produced lower canopy plant-1. On the other hand, the 
interaction between weed control and season on canopy spread plant-1 at 12 WAS (Table 14) 
shows that application of two hoe weeding’s at 3 and 6 WAS, pendimethalin at 2.0 kg a.i.ha-1 fb 
SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 WAS,  butachlor at 2.0 kg a.i.ha-1 fb 
SHW at 6 WAS and butachlor at 1.5 kg a.i.ha-1 fb SHW at 6 WAS in 2019 and 2020 seasons 
though at par produced significantly (P ≤ 0.01) higher canopy spread compared with the 
remaining interaction effects.          
    Results on number of pods plant-1 was highly significantly influenced by weed control, 
variety, season and interaction. The application of two hoe weeding’s at 3 and 6 WAS and 
pendimethalin at 3.0 kg a.i.ha-1 fb SHW at 6 WAS resulted in significantly (P ≤ 0.01) higher 
number of pods plant-1 compared with weedy check that had lower pods plant-1. SAMNUT 22 
and SAMNUT 23 varieties significantly (P ≤ 0.01) produced higher number of pods plant-1 
compared to SAMNUT 14 that had lower number of pods. Growing groundnut in 2019 and 2020 
seasons significantly (P ≤ 0.05) produced higher number of pods plant-1 than 2018 season. 
Interaction between weed control and variety on number of pods plant-1 is shown in Table 15 
which reveals that weeding at 3 and 6 WAS in SAMNUT 23 significantly (P ≤ 0.05) produced 
higher number of pods plant-1 which is comparable with weeding twice at 3 and 6 WAS in 
SAMNUT 22 and pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS in SAMNUT 22 and SAMNUT 
23 compared with the rest of the interaction effects. The interaction between weed control and 
season on number of pods plant-1 indicates that hoe weeded twice at 3 and 6 WAS and 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS in 2019 and 2020 seasons resulted 
significantly (P ≤ 0.05) higher pods number plant-1 compared with the remaining interaction 
effects (Table 16). On the other hand, interaction between variety and season on number of 
pods plant-1 (Table 17) reveals that SAMNUT 22 and SAMNUT 23 varieties in 2019 and 2020 
seasons produced significantly (P ≤ 0.05) higher number of pods plant than the rest of the 
interactions.                 
 Result of 100 seed weight was significantly influenced by weed control, variety, season and 
interaction. Application of weeding twice at 3 and 6 WAS and pendimethalin at 2.0 kg a.i.ha-1 fb 
SHW at 6 WAS significantly (P ≤ 0.01) produced higher 100 seed weight which was at par with  
pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 WAS, butachlor at 2.0 kg a.i.ha-1 fb SHW at 6 WAS 
and butachlor at 1.5 kg a.i.ha-1 fb SHW at 6 WAS compared  to weedy check that had lower seed 
weight.  The SAMNUT 23 variety was highly significant (P ≤ 0.01) and resulted in heavier 100 
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seed weight compared with other varieties. Growing of groundnut in 2019 and 2020 seasons 
significantly had higher 100 seed weight compared to 2018 season. The interaction between 
weed control and variety on 100 seed weight (Table 18) indicates the superiority of hoe 
weeding at 3 and 6 WAS in significantly (P ≤ 0.01) producing heavier 100 seed weight though at 
par with other interaction effects. 
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Table 8: Interaction effect between Weed control and Variety on plant height of groundnut at 12  
  WAS in 2018, 2019 and 2020 combined seasons  

Weed control 
      Rate  
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  54.83fhi 53.09ijk 44.59n 
PENDA 2.5 55.17fhi 54.79g-j 45.02n 
BUTA + PENDA 2.0 + 1.0 55.62f-i 56.16fgh 46.06mn 
PEND + BUTA 2.0 + 1.0 56.03fgh 57.63def 47.53lm 
BUTA fb1 SHW2 at 6 WAS3 1.5 57.53efg 59.63cde 47.94l 
BUTA fb SHW at 6 WAS 2.0 60.29bcd 59.68b-e 51.91k 
PEND fb SHW at 6 WAS 1.5 60.51bc 60.29b-e 52.47jk 
PEND fb SHW at 6 WAS 2.0 60.90bc 61.37b 53.31ijk 
Weeding at 3 and 6 WAS - 66.37a 67.57a 54.02h-k 
Weedy check  - 42.70o 41.98o 41.86o 
Level of significance   ** 
SE (±)   0.969 

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.fb1= Followed by; 

SHW= Supplementary hoe weeding; WAS= Weeks after sowing. **= significant at 1% (P ≤ 0.01). 
 

Table 9: Interaction effect between variety and season on plant height of groundnut at 12 WAS  
  in 2018, 2019 and 2020 seasons  

 
Season  

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

2018 55.37b 55.33b 41.13d 
2019 57.93a 56.99a 49.42c 
2020 56.88a 55.85a 48.73c 
Level of significance  * 
SE (±)  1.334 

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.fb1= Followed by; 

SHW= Supplementary hoe weeding; WAS= Weeks after sowing. * = significant at 5% (P ≤ 0.05). 
 

Table 10: Interaction effect between weed control and variety on Number of branches plant-1 of  
  groundnut at 12 WAS in 2018, 2019 and 2020 combined seasons  

 
Weed control  

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  15.33hij 13.89j-m 10.22q 
PENDA 2.5 16.56fgh 15.22g-k 10.22q 
BUTA + PENDA 2.0 + 1.0 17.00fg 15.67ghi 10.78q 
PEND + BUTA 2.0 + 1.0 18.56de 17.22ef 11.56pq 
BUTA fb1 SHW2 at 6 WAS3 1.5 19.78cd 19.78cd 12.44m-p 
BUTA fb SHW at 6 WAS 2.0 21.33bc 20.22cd 12.56m-p 
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PEND fb SHW at 6 WAS 1.5 21.89ab 22.22a 12.67m-p 
PEND fb SHW at 6 WAS 2.0 22.11a 22.44a 13.89i-n 
Weeding at 3 and 6 WAS - 22.78a 23.11a 14.22i-l 
Weedy check  - 13.67k-o 13.22l-p 8.33r 
Level of significance   ** 
SE (±)   0.643 

 
Table 11: Interaction effect between weed control and season on number of branches plant-1 of 
 groundnut at 12 WAS in 2018, 2019 and 2020 seasons  

 
Weed control  

      Rate  
(Kg a.i.ha-1) 

Season 
2018 2019 2020 

BUTA  2.5  12.26l 12.78l 12.67l 
PENDA 2.5 14.00k 15.00j 15.00j 
BUTA + PENDA 2.0 + 1.0 15.14k 15.22j 15.20j 
PEND + BUTA 2.0 + 1.0 16.65hi 17.67gh 17.66gh 
BUTA fb1 SHW2 at 6 WAS3 1.5 19.63fgh 19.67fg 19.65fgh 
BUTA fb SHW at 6 WAS 2.0 20.67df 20.67ef 20.65df 
PEND fb SHW at 6 WAS 1.5 21.08bcd 22.11bcd 22.10bcd 
PEND fb SHW at 6 WAS 2.0 23.15abc 23.22abc 23.21abc 
Weeding at 3 and 6 WAS - 23.68ab 23.78a 23.76ab 
Weedy check  - 10.50mn 11.33m 11.31m 
Level of significance   ** 
SE (±)   0.682 
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; GLYP = Glyphosate; PENDA = 
Pendimethalin.fb1= Followed by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

    ** = significant at 1% (P ≤ 0.01). 
 

Table 12: Interaction effect between variety and season on number of branches plant-1 of 
 groundnut at 12 WAS in 2018, 2019 and 2020 seasons  

 
*Season 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

2018 13.00b 12.40b 10.02d 
2019 22.00a 21.63a 11.73c 
2020 22.00a 21.63a 11.63c 
Level of significance ** 
SE (±) 0.795 

Means followed by the same letter (s) within a column are not significantly different at 5% level of 
probability using Duncan Multiple Range Test.  

  ** = significant at 1% (P ≤ 0.01). 
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Table 13: Interaction effect between weed control and variety on canopy spread plant-1 of 
 groundnut at 12 WAS in 2018, 2019 and 2020 (combined season) 

 
Weed control  

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  44.12mn 45.63lm 38.85pq 
PENDA 2.5 45.99kl 47.13jk 40.87o 
BUTA + PENDA 2.0 + 1.0 49.06hi 48.51hi 41.44o 
PEND + BUTA 2.0 + 1.0 50.85g 48.89hi 42.85n 
BUTA fb1 SHW2 at 6 WAS3 1.5 53.56b-f 52.93f 46.68kl 
BUTA fb SHW at 6 WAS 2.0 53.72a-f 53.82a-f 47.51ijk 
PEND fb SHW at 6 WAS 1.5 54.51a-e 54.24a-f 47.94ij 
PEND fb SHW at 6 WAS 2.0 54.97abc 54.94a-d 49.78gh 
Weeding at 3 and 6 WAS - 55.03a 55.00ab 49.85gh 
Weedy check  - 40.28op 38.05q 36.70r 
Level of significance   ** 
SE (±)   0.553 

  
Table 14: Interaction effect between weed control and season on canopy spread plant-1 of 
 groundnut at 12 WAS in 2018, 2019 and 2020 seasons 

 
Weed control  

      Rate 
(Kg a.i.ha-1) 

Season 
2018 2019 2020 

BUTA  2.5  33.14op 48.67jk 48.65ik 
PENDA 2.5 33.23op 50.85i 50.83ij 
BUTA + PENDA 2.0 + 1.0 33.31o 55.01h 55.08h 
PEND + BUTA 2.0 + 1.0 33.31o 55.14h 55.13h 
BUTA fb1 SHW2 at 6 WAS3 1.5 37.47mn 61.20fg 61.20fg 
BUTA fb SHW at 6 WAS 2.0 37.53mn 62.24b-g 62.22b-g 
PEND fb SHW at 6 WAS 1.5 37.53m 63.10a-e 63.08a-f 
PEND fb SHW at 6 WAS 2.0 37.64mn 64.76abc 64.74a-d 
Weeding at 3 and 6 WAS - 38.01m 64.86a 64.84ab 
Weedy check  - 30.14q 43.85l 43.81l 
Level of significance   ** 
SE (±)   0.848 

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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

  ** = significant at 1% (P ≤ 0.01). 
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 Table 15: Interaction effect between weed control and variety on number of pods plant-1 of       
 groundnut in 2018, 2019 and 2020 seasons  

 
Weed control  

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  23.56lm 25.78jk 19.44o 
PENDA 2.5 28.44fgh 27.89g-j 19.78o 
BUTA + PENDA 2.0 + 1.0 28.56efg 29.33efg 22.33mn 
PEND + BUTA 2.0 + 1.0 28.78fg 30.11ef 23.00lm 
BUTA fb1 SHW2 at 6 WAS3 1.5 30.56de 32.00cd 23.44lm 
BUTA fb SHW at 6 WAS 2.0 32.67c 32.78c 24.67kl 
PEND fb SHW at 6 WAS 1.5 33.22c 32.89c 26.33hjk 
PEND fb SHW at 6 WAS 2.0 36.67b 37.33ab 27.22g-j 
Weeding at 3 and 6 WAS - 38.44ab 39.00a 28.22f-i 
Weedy check  - 20.67no 19.11o 12.00p 
Level of significance   ** 
SE (±)   0.761 
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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

    ** = significant at 1% (P ≤ 0.01). 
 

Table 16: Interaction effect between weed control and season on number of pods plant-1 of 
 groundnut in 2018, 2019 and 2020 seasons 
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Weed control  

      Rate 
(Kg a.i.ha-1) 

Season 
2018 2019 2020 

BUTA  2.5  22.89no 25.15h-p 24.71h-p 
PENDA 2.5 22.78m-q 25.56g-o 25.16g-n 
BUTA + PENDA 2.0 + 1.0 25.33h-p 27.44f-k 26.72e-l 
PEND + BUTA 2.0 + 1.0 25.56h-p 27.78fgh 26.68e-i 
BUTA fb1 SHW2 at 6 WAS3 1.5 26.00h-m 30.33cde 30.13c-f 
BUTA fb SHW at 6 WAS 2.0 26.67e-m 32.00bcd 31.82bcd 
PEND fb SHW at 6 WAS 1.5 27.44e-j 32.22b 32.01bc 
PEND fb SHW at 6 WAS 2.0 27.89efg 37.22a 37.12a 
Weeding at 3 and 6 WAS - 28.33b-g 38.11a 37.97a 
Weedy check  - 19.89qr 16.18r 16.11r 
Level of significance   ** 
SE (±)   1.272 
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   Table 17: Interaction effect between variety and season on number of pods plant-1 of 
 groundnut in 2018, 2019 and 2020 seasons  

 
Season 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

2018 26.53bc 27.37b 20.40e 
2019 31.70a 32.57a 22.63d 
2020 30.71a 31.77a 22.60d 
Level of significance ** 
SE (±) 1.341 

 

Table 18: Interaction effect between weed control and variety on 100 seed weight of 
 groundnut in 2018, 2019 and 2020 seasons  

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  32.40f-k 32.48f-k 30.09klm 
PENDA 2.5 32.48f-k 34.14e-j 30.75kl 
BUTA + PENDA 2.0 + 1.0 34.31e-j 34.44e-i 31.26h-k 
PEND + BUTA 2.0 + 1.0 34.65b-g 34.52c-h 31.98g-k 
BUTA fb1 SHW2 at 6 WAS3 1.5 35.83b-e 36.14b-e 34.49c-h 
BUTA fb SHW at 6 WAS 2.0 36.19b-e 36.50a-e 35.36b-f 
PEND fb SHW at 6 WAS 1.5 36.69a-e 37.43a-e 35.73b-f 
PEND fb SHW at 6 WAS 2.0 37.74a-d 37.97ab 36.14b-e 
Weeding at 3 and 6 WAS - 37.82abc 39.66a 36.52a-e 
Weedy check  - 28.05m 27.83mn 25.57o 
Level of significance   ** 
SE (±)   1.197 

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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

  ** = significant at 1% (P ≤ 0.01). 
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Table 19: Interaction effect between weed control and season on haulm yield of groundnut in 
 2018, 2019 and 2020 seasons  

 
Weed control   

Rate 
(Kg a.i.ha-1) 

Season 
2018 2019 2020 

BUTA  2.5  1238h 2127ef 2011ef 
PENDA 2.5 1322h 2293de 2217de 
BUTA + PENDA 2.0 + 1.0 1337h 2393cde 2326cde 
PEND + BUTA 2.0 + 1.0 1393gh 2581b-e 2500b-e 
BUTA fb1 SHW2 at 6 WAS3 1.5 1581fgh 2885a-d 2772a-d 
BUTA fb SHW at 6 WAS 2.0 1598fgh 2933abc 2881abc 
PEND fb SHW at 6 WAS 1.5 2011efg 3153ab 3160ab 
PEND fb SHW at 6 WAS 2.0 2011efg 3204ab 3100ab 
Weeding at 3 and 6 WAS - 2355cde 3265a 3205a 
Weedy check  - 1195hi 1538fgh 1457fgh 
Level of significance   ** 
SE (±)   228.4 

 

Table 20: Interaction effect between weed control and variety on shelling percentage of 
 groundnut in 2018, 2019 and 2020 seasons  

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Variety 
SAMNUT 22 SAMNUT 23 SAMNUT 14 

BUTA  2.5  48.22ijk 48.00ijk 47.33k-n 
PENDA 2.5 48.22ijk 48.56ijk 47.33k-n 
BUTA + PENDA 2.0 + 1.0 48.22ijk 48.89ijk 47.56klm 
PEND + BUTA 2.0 + 1.0 48.22ijk 49.33ij 47.56klm 
BUTA fb1 SHW2 at 6 WAS3 1.5 59.33e-h 59.33e-h 58.00gh 
BUTA fb SHW at 6 WAS 2.0 60.67def 60.67def 59.33f-i 
PEND fb SHW at 6 WAS 1.5 60.78cde 62.00cd 59.67efg 
PEND fb SHW at 6 WAS 2.0 62.22bc 62.22bc 60.67def 
Weeding at 3 and 6 WAS - 64.00a 64.00a 63.22ab 
Weedy check  - 35.67o 35.67o 35.33op 
Level of significance   ** 
SE (±)   0.771 
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Table 21: Interaction effect between weed control and season on shelling percentage of 
 groundnut in 2018, 2019 and 2020 seasons  

 
Weed control   

      Rate 
(Kg a.i.ha-1) 

Season 
2018 2019 2020 

BUTA  2.5  46.67l-s 57.56f-q 56.61f-r 
PENDA 2.5 46.67l-s 57.78e-o 56.83e-p 
BUTA + PENDA 2.0 + 1.0 46.89k-u 58.89d-m 56.79d-n 
PEND + BUTA 2.0 + 1.0 46.89k-u 58.89d-k 56.92b-l 
BUTA fb1 SHW2 at 6 WAS3 1.5 53.00j-t 60.21b-i 59.18b-j 
BUTA fb SHW at 6 WAS 2.0 53.00j-t 61.33b-g 59.57b-h 
PEND fb SHW at 6 WAS 1.5 54.89g-s 62.22a-e 61.63a-f 
PEND fb SHW at 6 WAS 2.0 55.89g-s 62.33abc 62.10abc 
Weeding at 3 and 6 WAS - 55.89g-r 63.22a 62.88a 
Weedy check  - 36.00uv 36.33r-v 36.00uv 
Level of significance   ** 
SE (±)   1.069 

  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.fb1= Followed 
by; SHW= Supplementary hoe weeding; WAS= Weeks after sowing.  

  ** = significant at 1% (P ≤ 0.01); NS = Not significant. 
  
DISCUSSIONS 

Effect of weed control, variety and season on weed parameters 
 The significantly higher weed control index obtained by such treatments might be 
attributed to the treatments' low weed index values as a result of season long weed 
management. This backs up the findings of Sah et al. (2017) and Sahoo et al. (2017) who found 
that pendimethalin and oxyfluorfen supplemented with hoe weeding each, reduced weed 
density and weed index when compared to sole application for weed control in ginger and 
groundnut, respectively. The improved vigour of crop plants due to weed control strategies 
could explain the higher CRI and TEI obtained. The hand weeding at 3 and 6 WAS together with 
pendimethalin at 2.0 kg a.i. ha-1 fb SHW at 6 WAS recorded the highest CRI and TEI. The 
unweeded control, on the other hand, had the lowest CRI, showing that weeds were the most 
damaging to the crop. Siddhu et al. (2018) found similar results in pigeon pean and onions, 
respectively. Similarly, in rice and soybean, Mishra et al. (2016) and Lal et al. (2017) observed 
higher CRI and TEI in herbicidal treated plots followed by SHW at intervals due to season-long 
weed control, which was statistically comparable to hoe weeding twice. Higher WI obtained in 
weedy check could be to unrestricted weed growth throughout the season resulting in lower 
CRI as well as growth and yield penalty. 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. The ability of SAMNUT 22 variety in producing significantly 
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higher WCI and CRI could be attributed to the variety's genetic makeup, which develops more 
branches and a higher canopy, smothering the growth of weeds. Higher WCI, and TEI values in 
the 2019 and 2020 seasons compared to previous season could be attributed to favorable 
environmental circumstances that resulted in higher treatment efficacy in reducing the weed 
population, letting the crop to use the available growth resources for assimilate production. 
This conclusion supports the findings of Siddhu et al. (2018) and Rana and Rana (2018) who 
separately found that herbicidal treated plots with SHW at intervals had greater WCI and TEI 
due to the treatments' season-long weed control. 

Effect of weed control, variety and season on crop performance 
 Higher growth and yield attributes such as plant height, number of branches, canopy 
spread, number of pods, 100 were found to be higher in plots that received weed control 
treatment. This could be attributed to year-round weed control, which resulted in better weed 
management during the early stages of crop growth, and later weed growth was checked by 
hoeing, resulting in low weed density and weed dry weight, allowing the crop to take full 
advantage of available growth resources for optimum growth and development. Plant growth 
characteristics increased due to low weed density per square meter of crops, according to Priya 
et al. (2013) and Ferdous et al. (2017). Similar findings have been confirmed by Wadafale et al. 
(2011) on increased number of branches of soybean due to season long weed control. Higher 
canopy spread obtained could be due to higher number of leaves and greater number of 
branches resulting from the efficacy of the treatments in smothering the growth of weeds. Our 
findings are similar to those of Sangeetha et al. (2012) and Smita et al. (2014), who found that 
an increase in the number of leaves, larger leaves and number of branches plant-1 resulted in a 
higher canopy spread; which in turn increased dry matter production. It is clear that employing 
preemergence herbicides + SHW at 6 WAS to control weeds eliminates weed interference and 
increases podding due to optimal nutrient uptake. This assertion was in line with Adhikary et al. 
(2016) who discovered that a larger number of pods plant-1 and mean pod weight collected 
were associated with improved nutrient accretion due less weed infestation, which translates 
to increased dry matter and CGR from agricultural plants. The higher pod yield, 100 seed 
weight, haulm yield and shelling percentage produced demonstrates the treatment's 
effectiveness in causing less crop-weed competition throughout the crop's growth period, less 
weed count, and less dry weight of weeds enhanced water and food intake, which might have 
increased the availability of carbohydrates by speeding up photosynthetic activity, led in cell 
division, multiplication, and elongation, resulting in an increase in cell size for growth and yield 
production. This current finding is consistent with those of Bhale et al. (2012) and Nikhil Reddy 
et al. (2016), who found that effective weed control strategies increased groundnut pod 
production. Furthermore, Amaregouda et al. (2013) further confirm that effective weed control 
strategies boost soybean growth and pod yield. Olayinka and Etejere (2015) and Kalhapure 
(2013) also confirmed an increase in groundnut yield components due to effective weed 
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management. Similarly, Abouziena et al. (2013) and Sinha et al. (2018) found an increase in 100 
kernel weights of groundnut and transplanted kernel yield of rice in Bangladesh due to effective 
weed control. However, due to continuous competition for growth resources (space, light, 
nutrients, etc.) with the crops, weedy check considerably reported the shortest plants, number 
of branches plant, canopy spread, number of pods plant-1, 100 seed weight, pod yield, haulm 
yield. Due to the negative effect of weed competition, plant growth aspects as reported by 
Tyagi et al. (2011) and Ferdous et al. (2017) were drastically reduced. The much taller plants, 
number of branches, canopy spread and number of pods generated by SAMNUT 22 and 
SAMNUT 23 varieties could be attributed to the genetic make-up to produce taller plants with a 
broader canopy spread under favorable climatic conditions offered by the 2019 and 2020 
cropping season could be attributable to better environmental conditions and nutrient uptake, 
which allowed for the development of more pods per plant-1, which is directly related pod yield, 
kernel yield, and 100 seed weight than what was obtained in previous season. The SAMNUT 23 
variety's dominance in producing significantly heavier 100 kernel weight, pod yield and shelling 
percentage could be the explanation for the higher 100 seed weight, which was ascribed to the 
variety's genetic makeup to produce larger and heavier seed sizes due to larger pods. Our 
findings corroborate those of Parthipan (2020), who found that crops perform better when 
weeds are efficiently managed. Similarly, Pereira et al. (2015) asserted that the number of pods 
generated by plant-1 favored mean pod weight, pod yield, kernel yield, and 100 kernel weight, 
and that the number of pods produced was also influenced by a variety of environmental 
factors and management practices adopted. 

Interaction effects of weed attributes 

The significant interaction obtained between weed control and variety on WCI and CRI 
demonstrated the efficacy of pre-emergence treated plots that were supplemented with hoe 
weeding at 6 WAS across SAMNUT 22, SAMNUT 23 and SAMNUT 14 could be aided by season 
long weed control which reduces crop-weed rivalry for limited growth resources which 
simultaneously increasing the ability of the varieties ability to establish additional branches and 
canopy capable of inhibiting weed growth. This finding corroborates those of Meena et al. 
(2011), who reported higher WCI pigeon pea due to maximum weed management resulting in 
pod yield gain. The significant interaction obtained between weed control and season on TEI 
and CRI might be ascribed to decreased weed density and weed index, together with prevalent 
weather conditions, which improves season-long weed control achieved with supplementary 
hoe weeding applied to the pre-emergence herbicide at 6 WAS, as well as the second weeding 
applied to the hoe weed treatment that controls the second flush of weeds. As a result, 
improves the weed control treatments broad-spectrum efficacy. Omisore et al. (2016) and 
Kashid (2019) reported the lowest weed cover score, weed density, and weed index as a result 
of pre-emergence herbicide application when paired with one hoe weeding, consequently 
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enhancing WCI and TEI of cowpea and rice, respectively, in Nigeria and India. The significant 
interaction discovered between weed control and variety on weed index showed that SAMNUT 
14, SAMNUT 22 and SAMNUT 23 in weedy check significantly resulted in producing the highest 
weed index was aided by uninterrupted crop-weed competition for limited growth resources 
which decreased the ability of the varieties to develop more branches plant-1 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. 

Interaction effects of crop attributes 

The significant interaction discovered between weed control and variety on crop attributes 
such as plant height, number of branches plant-1, canopy spread, number of pods plant-1 and 
shelling percentage could be attributed to higher weed control index, treatment efficiency 
index, crop resistance index achieved by the treatments in SAMNUT 22 and SAMNUT 23 
varieties that enable the varieties to explore their growth and yield potential compared to plots 
that weeds were kept unabated and resulted in lower crop attributes. Our findings are in line 
with the findings of Kanatas et al. (2020) who reported that herbicide application and cultivar 
significantly decreased the density of weeds compared to weedy check treatment. Similarly, 
significant increase in the growth attributes of groundnut due to season and varietal effect 
could also be attributed to favorable season enjoyed during 2019 and 2020 that led to release 
of nutrients due to effective weed control that enables the SAMNUT 22 and 23 to effectively 
utilized the available nutrients to explore their genetic make-up in producing higher growth and 
yield attributes of groundnut. This corroborates with the earlier reports of Omisore et al. (2016) 
and Kashid et al. (2019). 
 

CONCLUSION AND RECOMMENDATIONS 

Findings from the field experiments indicated that weed parameters such as weed control 
index, treatment efficiency index and crop resistance index were significantly lower under the 
application of pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS and hoe weeding at 3 and 6 
WAS compared to weedy check that resulted in higher value. The plant height, number of 
branches, canopy spread, number of pods plant-1 were significantly higher with the application 
of hoe weeding at 3 and 6 WAS, pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS, 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS. Similarly, 100 kernel weight, haulm yield and 
shelling were significantly higher with the application of hoe weeding at 3 and 6 WAS, 
pendimethalin at 2.0 kg a.i.ha-1 fb SHW at 6 WAS, pendimethalin at 1.5 kg a.i.ha-1 fb SHW at 6 
WAS, butachlor at 2.0 and 1.5 kg a.i.ha-1 fb SHW at 6 WAS. The SAMNUT 22 and 23 varieties 
produced taller plants with a greater number of branches, canopy spread and number of pods 
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plant-1. On the other hand, SAMNUT 23 variety significantly produced higher 100 kernel weight, 
pod yield and shelling percentage while SAMNUT 22 variety produced higher haulm yield, 
respectively. From the findings it can be deduced that application of pendimethalin at 2.0 and 
1.5 kg a.i.ha-1 fb SHW at 6 WAS and butachlor at 2.0 and 1.5  kg a.i.ha-1 fb SHW at 6 WAS in 
place of manual weeding at 3 and 6 WAS  with SAMNUT 22 or SAMNUT 23 can be adopted by 
farmers towards boosting groundnut yield in the study area to avert scarcity of manual labour 
during peak periods. 
  

REFERENCE 

Abbas, G., Ali, M.A., Abbas, Z., Aslam, M., and Akram, M. (2009). Impact of different 
 herbicides on  broadleaf weeds and yield of wheat. Pakistan Journal of Weed Science 
 Research, 15: 1-10.  

Abouziena, H.F., Abd El Wahed, MSA., Eldabaa, M.A.T., El-Desoki E.R (2013) Effect of  Sowing 
Date  and Reduced Herbicides Rate with Additives on Peanut (Arachis  hypogaea L.) 
Productivity and Associated Weeds. Journal of Applied Sciences Research,  9: 2176-2187. 

Adhikary, P., Patra, P.S and Ghosh, R. (2016). Influence of Weed management on growth and 
 yield of groundnut in Gangetic plains of West Bengal. Indian Legume Research, 39 (2), 
 274-278. 

AICC, African Institute of Corporate Citizenship. (2016). Malawi Groundnut Outlook. TAURUS 
 House  Executive Offices City Centre, Along Convention Drive P/Bag 382 Lilongwe 3 
 Malawi. 

Alemayehu, C., Berhanu, A., Mulugeta, T., Abdi, M., Tameru, A., and Helge, S. (2014). 
 Opportunities and constraints of groundnut production in selected drylands of Ethiopia. 
 DCG Report No.74. Drylands Coordination Group. 

Amaregouda A, Jadhav J, Chetti MB, Nawalagatti. (2013). Effect of weedicides on physiological 
 parameters, growth, yield and yield components of soybean (Glycine max L.) and weed 
 growth. Journal of Agriculture and Allied Sciences. ISSN 2013;2(4):12-15. 

Andrew, I.K.S., Storkey, J and  Sparkes, D.L. (2015). A review of the potential for competitive 
 cereal cultivars as a tool in integrated weed management. Weed Research, 55 (3): 239-
 248. https://doi.org/10.1111/wre.12137 

Bhale, V. M., Karmore, J.V., Patil, Y.R. and Krishi, P.D. (2012). Integrated weed management 
 in groundnut (Arachis hypogaea L.). Pakistan Journal of Weed Science Research,  18 
(Special Issue) 733-739. 



 
 

 International Journal of Pure & Applied Science Research            

 

  journals@arcnjournals.org                                                                                                          174 | P a g e  
 
 

Chandu, L. T., Shrivastava, G. K., Sreedevi, B. and Thakur, A. K., (2018). Realizing aerobic rice 
 potential in Indian integrated weed management perspective. International Journal of 
 Current Microbiology Applied Science, 7 (02): 575 - 589. 

Chauhan, B. S. (2020). Grand Challenges in Weed Management. Frontiers in Agronomy, 1:3. doi: 
 10.3389/fagro.2019.00003. 

Debele S, and Amare A. (2015). Integrated management of Cercospora leaf spots of groundnut 
 (Arachis hypogaea L.) through host resistance and fungicides in Eastern Ethiopia.  African 
Journal of Plant Science, 9:82-89. doi:10.5897/AJPS2014.1260 

Duncan, D.B., (1955). Multiple Range and Multiple F-tests. Biometrics, 11: 1-42 

Etejere, E. O., Olayinka, B. U., & Wuraola, A. J. (2013). Comparative economic  efficacy of 
 different weed control methods in groundnut. Electronic Journal of Biological Sciences, 
 7 (2): 10-18. 

FAOSTAT (2016). Food and Agriculture Organization of the United Nations statistical database. 
 http://www.fao.org/faostat/en/#data/QC 

FAO (2017). The State of Food Security and Nutrition in the World (SOFI) Report. BUILDING 
 RESILIENCE FOR PEACE AND FOOD SECURITY.  Brochure and Factsheets. Pp 1- 132. 

Ferdous, J., M. H. Ali., M. S. Islam., I. F. Chowdhury., M. N. Haque and S. M. Masum.  (2017). 
 Growth and yield of soybean as affected by irrigation and weed control methods. 
 Bangladesh Journal of Weed Science, 6 :17-26. 

GenStat (2015). Release 16.3DE. VSN International, 5 The Waterhouse, Waterhouse Street, 
 Hemel  Hempstead, Hertfordshire HP1 1ES, UK. 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). (2019). USAID 
Groundnut Upscaling and Tropical Legumes (TL-III) Projects Improved Groundnut Varieties 
in Commercial Production in Nigeria, Updated; June 2019. 

Jabran, K. and Chauhan, B.S. (2018) Non-chemical weed control. Non-Chemical Weed Control.  
 https://doi. org/10.1016/C2016-0-00092-X 

Jat, R.S., Meena, H.N., Singh, A.L., Jaya, N.S and Misra, J.B. (2011). Weed management in 
 groundnut (Arachis hypogaea L.) in India: A review. Agricultural Reviews, 32(3): 155-
 171. 

Kalhapure, A.H., Shete, B.T. and Bodake, P.S. (2013). Integration of chemical and cultural 
 methods for weed management in groundnut. Indian Journal of Weed Science, 45(2): 
 116-119. 



 
 

 International Journal of Pure & Applied Science Research            

 

  journals@arcnjournals.org                                                                                                          175 | P a g e  
 
 

Kanatas,P.J., Travlos, I.S., Gazoulis, J., Antonopoulos, N., Tsekoura, A., Tataridas, A., and 
 Zannopoulos, S. (2020). The combined effects of false seedbed technique, post-
 emergence chemical control and cultivar on weed management and yield of barley in 
 Greece. Phytoparasitica, 131-143. 

Kashid, N.V., Jadhav, V.T and Patil, Y.J (2019). Herbicides for weed management in dry direct-
 seeded rice. Indian Journal of Weed Science, 51(1): 72-74. DOI: 10.5958/0974-
 8164.2019.00015.7 

Kaur, G., Brar, H.S. and Singh, G. (2010) Effect of weed management on weeds, nutrient uptake, 
 nodulation, growth and yield of summer mung bean (Vigna radiata). Indian Journal of 
 Weed  Science 42(1&2): 114-119.  

Kraehmer, H., Laber, B., Rosinger, C., and Schulz, A. (2014). Herbicides as weed control agents: 
 state of the art: I. Weed control research and safener technology: the path to modern 
 agriculture. Plant Physiology,166: 1119-1131. https://doi.org/10.1104/pp.114.241901  

Lal, S., Kewat, M.L., Suryavanshi, T. (2017). Weed indices as influenced by proprquizafop and 
 imazethapyr mixture in soybean. International Journal of Current Microbiology and 
 Applied Sciences, 6 (8):3109-3115. 

Llewellyn, R. S., Ronning, D., Ouzman, J., Walker, S., Mayfield, A., and Clarke, M. (2016). Impact 
of Weeds on Australian Grain Production: The Cost of Weeds to Australian Grain Growers 
and the Adoption of Weed Management and Tillage Practices. Report for GRDC. CSIRO, 
112. 

Meena, Babulal, Sagarka, B.K. and Pisal, R.R. (2011). Impact of some herbicides and cultural 
 practices on weed and crop parameters in kharif pigeon pea [Cajanus cajan (L.) 
 Millsp.]. Legume Research, 34 (1): 55-58 

Misra, A. and Tosh, G.C (1979). Chemical weed control studies in dwarf wheat. Journal 
 Research (Orissa University of Agriculture and Technology), 10: 1-6 

Mishra, M.M., Dash, R., Mishra, M. (2016). Weed persistence, crop resistance and phytotonic 
 effects of herbicides in direct seeded rice. Indian Journal of Weed  Science, 48 (1):13-16. 

Moss, S. (2019). Integrated weed management (IWM): why are farmers reluctant to adopt non-
 chemical alternatives to herbicides? Pest Management Science, 75: 1205-1211. 
 https://doi.org/10.1002/ps.5267 PMID: 30450751 

Nikhil Reddy, C., Vidyasagar, G. E. Ch and Laxminarayana, P. (2016). Integrated weed 
 management in Rabi Groundnut (Arachis hypogaea L.). International Journal of 
 Current Research, 8  (11):40883-40885. 



 
 

 International Journal of Pure & Applied Science Research            

 

  journals@arcnjournals.org                                                                                                          176 | P a g e  
 
 

Olayinka, B.U and Etejere, E.O. (2015). Growth analysis and yield of two varieties of groundnut 
 (Arachis hypogaea L.) as influenced by different weed control methods. Ind. Journal of 
 Plant Physiology, 20 (2):130-136. 

Omisore, J. K., Aboyeji, C. M. and Daramola, O. F. (2016). Comparative evaluation of weed 
 control methods on cowpea (Vigna unguiculata (L.) Walp) production in the Savanna 
 Agroecological zone of Nigeria. Scientia Agriculturae, 14 (3): 279-283. 

Patel, H.F., Patel, J.C., Maheriya, V.D and Patel, B.B. (2013). Integrated weed management in 
 Kharif groundnut (Arachis hypogea L.). A Quarterly Journal of Life Sciences, 10 (1b): 
 320-321. 

Parthipan T. (2020). Weed management strategies for enhanced productivity in groundnut. 
 Current Journal of Applied Science and Technology, 39 (29): 15-19. 

Pereira, G. A. M., Barcellos, J.R, L. H., Jr, Silva, D. V., Braga, R. R., Teixeira, M. M., Silva, A. 
 A., & Ribeiro, J. I., Jr. (2015). Application height in herbicides efficiency in bean crops. 
 Planta  Daninha, 33 (3): 607-614. doi:10.159. 

Prashanth, R., Kalyana Murthy, K. N., Madhu Kumar, V., Murali, M. and Sunil, C. M., (2016), 
 Bispyribac sodium influence on nutrient uptake by weeds and transplanted rice. Indian 
 Journal of Weed Science, 48 (2): 217-219. 

Priya, R.S., Chinnusamy, C., Manickasundaram, P. and Babu, C. (2013). A review on weed 
 management in groundnut (Arachis hypogaea L.). International Journal  of Agricultural 
 Science & Research (IJASR), 3 (1): 163-171. 

Rana, S.S. and Kumar, S. (2014). Practical Manual - Principles and practices of weed 
 management.  Department of Agronomy, College of Agriculture, CSK Himachal Pradesh 
 Krishi  Vishvavidyalaya, Palampur, 55 pages. (DOI:10.13140/RG.2.2.27494.01603). 

Rana, S. S. & Rana, M. C. (2018). Principles and Practices of Weed Management. 29-138 
 (Palampur). 

Sah, D., Heisnam, P., Mahato, N. K. and Pandey, A. K. (2017). Weed Management in Ginger 
 (Zingiberx officinale Roscoe) through Integrated Approaches. International Journal of 
 Current Microbiology and Applied Science, 6 (10): 1839–1845 

Sahoo, S.K., Pradhan, J., Kuruwanshi, V.B., Guhey, A., Rout, G.R and Dash, R. (2017). 
 Phytotoxic effect of Pre emergence Herbicides on Oil Content and Yield Components of 
 Groundnut (Arachis hypogeae L.). International Journal of  Current Microbiology and 
 Applied Science, 6 (9):1738-1748. 



 
 

 International Journal of Pure & Applied Science Research            

 

  journals@arcnjournals.org                                                                                                          177 | P a g e  
 
 

Sangeetha, C., Chinnusamy C., Prabhakaran N.K (2012). Early post-emergence  herbicides for 
 weed  control in soybean. Indian Journal of Weed Science, 45 (2): 140- 142. 

Siddhu, G.M., Patil, B.T., Bachkar, C.B. and Handal, B.B. (2018). Weed management in  garlic 
 (Allium sativum L.). Journal of Pharmacognosy and Phytochemistry, 7 (1): 1440 -1444. 

Sinha T, Paul S.K, Sarkar M.A.R. (2018). Effect of age of seedlings at staggered  transplanting 
 and weed management on the growth and yield of aromatic Boro  rice (cv. BRRI 
 dhan50). Journal of Bangladesh Agricultural University., 16 (1): 5-11. 

Smita, P., K.J. Kubde and Sujata Bankar (2014). Effect of Chemical Weed Control on Weed 
 Parameters, Growth, Yield Attributes, Yield and Economics in Soybean (Glycine max 
 L.). American Eurasian Journal of Agriculture & Environmental Science, 14 (8):  698-
 701. 

Stewart, C.N., Jr (2017) Becoming weeds. Nature Genetics, 49 (5): 654-655. doi: 
 10.1038/ng.3851.  

Tyagi, P. K., Singh, S.P and Dudwe, T.S (2011). Weed flora of soybean (Glycine max [L.] 
 Merrill) in different blocks of Tikamgarh district of Madhya Pradesh. The  Journal of 
 Rural and Agricultural Research,11: 28-30. 

Varaprasad, P.V., Vijaya, G.K. and Hari, D.U (2011). Growth and Production of Groundnut. 
 Department of Agronomy, Kansas State University, Manhattan, KS66506, US; 
 Department of Plant and Soil  Science, Oklahoma State University, Stillwater, OK 74078, 
 US; International Crops Research Institute for the Semi-Arid Tropics, Pantancheru 
 502324, Andhra Pradesh, India, Pp 2-3. 

Vigueira, C.C., Olsen, K.M., and Caicedo, A.L (2013) The red queen in the corn: agricultural 
 weeds as models of rapid adaptive evolution. Heredity, 110, 303-311.  

Wadafale, A.M., Pagar, P.C., Yenprediwar, M.D and Benke, P.S. (2011). Effect of some  new 
 post emergence herbicides on weed and plant growth parameters of soybean. Journal 
of  Soils and Crops, 21 (2): 258-262. 

Zimdahl, R.L. (2004) Weed-Crop Competition: A Review. (2nd edition), Blackwell. 


