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Abstract— This study was undertaken to elucidate the effect of glyphosate on the soil mycoflora of yam farms and yam rots 

as a follow up on a previous study which suggested that glyphosate use had no effect on yam rots as held by farmers. This 

study was set up at the field level and in the laboratory to investigate these concerns. Two yam varieties; “laribako” and 

“olodo” were grown in a replicated control trial design under the conditions of chemical weed control (use of glyphosate) and 

manual weed control in three replicate sites in the Wulensi traditional area of the Nanumba south district. The transient effect 

of glyphosate on fungal population and diversity were determined by serial dilution method on Cooke’s media. Combined 

methods of soil plate fungi isolation and food poison was used to determine the effect of normal and double the normal rate of 

glyphosate application on fungal population and diversity. Fungal species belonging to the genera Aspergillus, Fusarium, 

Mucor, Penicillium, Rhizopus, Rhodotorula and Trichoderma were isolated. The positive control (fungicide) totally inhibited 

fungal growth. Generally, there were no significant differences (P≤0.05) among the fungal population recorded for the 

glyphosate treated soils and the negative control (water). The glyphosate treated soil initially recorded a lower fungal 

population, which subsequently increased with passing days. The recorded fungal population ranged from 3.6×105 to 7.7×105 

CFU/g for 10 days old glyphosate treated soil and non-treated soil respectively. The normal and double the normal rate of 

glyphosate application did not significantly (P≤0.05) affect the fungal population among the various treatments, but influenced 

fungal diversity over a short period of time. The study revealed after the storage period, that there was no difference (P > 0.05) 

in rots between yam treated with glyphosate herbicide and yam manually weeded. The study further revealed that glyphosate 

application at the recommended rate had no adverse effect on the mycoflora of the soil under consideration; hence did not 

distract the natural mycoflora of the soil which could have resulted in the proliferation of fungal pathogens causing yam rot.  
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I. INTRODUCTION 

The commercialization of farming in Ghana coupled with the dwindling numbers of farm level workers, has led to the adoption 

of herbicides in crop production. Yam farmers in particular, have over the years, relied on herbicides for weed control on their 

farms. Despite the huge relief brought to the yam subsector through the use of herbicides, there are concerns regarding the 

quality of yam under the use of herbicides. A section of the public believes that the use of these herbicides makes the yam tuber 

susceptible to rots.  

Yam tuber rot a major post-harvest challenge in yam production reduces the quality and quantity of stored yam tubers: resulting 

in huge economic losses. Among the various varieties of yam, tubers of Laribako have been documented as the most susceptible 

to rot (Wumbei et al.,2019; Demuyakor et al., 2013). Yam tuber rot pathogenic fungi including Aspergillus flavus, A. niger, A. 
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oryzae, Botryodiplodia theobromae, L. theobromae, Fusarium culmorum, F. oxysporum, F. moniliforme, Penicilium spp, 

Rhizoctonia solani, Rhizopus stolonifera and Sclerotium rolfsii (Wumbei et al., 2022; Dania et al., 2020). These fungi are 

normal mycoflora of soil but under certain conditions have the potential of becoming opportunist plant pathogens. Since yam 

tubers develop in the soil, several soil microbes including fungi exist on yam tuber skin as normal mycoflora, some of which 

may become pathogenic causing yam tuber rot during storage.  

Herbicide application has the potential of influencing plant disease development by either enhancing the resistance or 

susceptibility of plants to diseases (Hammerschmidt, 2018). Also, the application of a herbicide such as glyphosate may reduce 

the population of beneficial soil microbes and increase that of soil borne pathogens which can facilitating the risk of disease 

development in crops where glyphosate was previously applied; especially, when the plants are planted too soon after 

glyphosate application (Hammerschmidt, 2018). The rate at which glyphosate is applied can influence its effect on plant 

cultivated on glyphosate applied lands (Van Bruggen et al., 2021). Researchers have evaluated the normal and double the 

normal rate of glyphosate application on soil microbial community and concluded that, although the composition of soil 

microbes may be disrupted, the microbial community seem to recover within a short period of time (Vázquez et al., 2021; 

Lupwayi et al., 2020). The long-term application of glyphosate in no-till systems only caused minor changes in soil microbial 

communities which seem to recover with time (Lupwayi, et. al., 2020; Arango et al., 2014). According to Kepler et al. (2020) 

and Spinelli et al. (2021) glyphosate application does not make crops susceptible to diseases, especially when the crops are 

planted a few days after application of glyphosate. This is because glyphosate does not persist in soil as residue since it is 

readily degraded by some soil microbes (Spinelli et al., 2021, Haney et al., 2000). 

An initial study was conducted to assess the impact of glyphosate application on yam tuber storability. This was conducted 

using a replicated control trial design with two yam varieties in three locations in the Wulensi traditional area, the result of 

which was suggestive that the herbicides are not responsible for yam rots. The current study is therefore a repetition of the 

earlier study with an aspect of soil health analysis using fungi as bioindicator to determine if the application of glyphosate 

distorted the normal ecology of mycoflora in BBN, NKG and SDB soils in favour of pathogenic once aiding in yam tuber rot.  

1.1 Objectives: 

The main objective of the study was to determine if the use of herbicides contributes to yam tuber rots. The other objectives 

were to determine the influence of herbicides use on the yield of yam and whether the use of herbicides can lead to residue 

problems in yam. 

II. MATERIALS AND METHODS 

The research adopted a mixed method approach. It included a field trial and laboratory analysis. The purpose of the field trial, 

was to investigate the effect of the glyphosate herbicide on yam rots while the purpose of the laboratory analysis was to 

determine if there is any effect of the glyphosate herbicide on the soil microflora of yam farms. 

2.1 Study Area: 

The field experiment was conducted in Wulensi (Figure 1) in the Nanumba south district (80 39’N 00 01’W) in the Northern 

region of Ghana. The study area experiences unimodal rainfall of 1,268 mm per annum with most of the rain falling within 6 

months i.e. between May and October with a peak in August and September. Temperatures are usually high ranging between 

29 and 40 0C. 
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FIGURE 1: Study area 

2.2 Field Trial: 

The field experiment was conducted using a replicated cotrol trial design (Figure 2). Two yam varieties; “laribako” an early 

maturing variety and “olodo” a late maturing variety were used in the experimental set up. These yam varieties are widely 

grown by farmers of the area, but “laribako” is most preferred (Wumbei et al., 2019). Four treatments in three replicates were 

evaluated in tandem. They were grown following good agricultural practices such as: correct site selection, good land 

preparation, early planting and good spacing and staking. Three sites were purposefully selected in the Wulensi traditioal area. 

These sites include “Bihigubaani” in Wulensi east, “Nayilikurugu” in Wulensi North and “Sabdaboya” in Wulensi West. At 

each of the three sites, two treatments (plots treated with herbicides) and two controls (plots manually weeded) were evaluated, 

thus giving a total of six treatments and six controls. At each of the sites, the design was arranged in such a way that the 

treatment plots were placed on the down slope of the land while the control plots were placed on the upper slope of the land as 

in Wumbei et al., 2019. This, in essence, was to avoid pesticides contamination of the control plots during runoff.  

 

FIGURE 2: Experimental Design 

BBB = Bihigubaani, NKG = Nayilikurugu, SDB = Sabdaboya, LC = Laribako control, LS = Laribako sprayed, OC = 

Olodo control, OS = Olodo sprayed 
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2.3 Soil sample collection for the determination of microflora: 

Soil sampling was done according to the method of Ackerson (2018) with some modification. For each field under study, 

composite soil sample was obtained along a “W” pattern path. The soil sample was obtained at a depth of 15 cm with a hand 

trowel. At each of the sub soil location, crop residue and other debris were removed before the sample was collected. Five sub 

soil samples each of volume 1000 cm3 were collected at equidistance on each side of the “W” pattern path; resulting in a total 

of 20 sub soil samples per field. These sub soil samples were then pooled together in a bucket to obtain a single composite soil. 

This was then mixed thoroughly with a hand trowel to obtain a homogeneous mixture. About 1000 cm3 of the homogeneously 

mixed soil sample was kept into a sample bag, labelled and taken to the Spanish Laboratory of the University for Development 

studies.  

2.4 Media preparation: 

Cooke’s media was formulated by a mixture of 10 g of glucose, 5 g of peptone, 1 g of KH2PO4, 0.5 g of MgSO4.7H2O, 0.035 

g of Rose Bengal, 0.35 g of amoxicillin, 15 g of agar and 1000 ml of distilled water. The mixture was thoroughly mixed on a 

hot electric plate with a magnetic stirrer. It was then autoclaved at 121oC at 1.02 kg/cm3 for 15 minutes.  

2.5 Determination of fungal population: 

Fungal population was determined using the serial plate dilution method (Bisen, 2014). One gram of the soil sample was added 

to 9 ml of sterile distilled water in a test tube and agitated for 2 minutes on an orbital shaker to give a homogeneous soil 

suspension. This was then serially diluted to10-3 and used for the study. One milliliter of the 10-3 diluted soil suspension was 

poured into a Petri dish (9 mm diameter) and 20 ml of molten Cooke’s media added. The mixture was then swirled for the 

uniform spreading of the soil suspension in the medium. This was then inoculated at room temperature for 5 days for fungal 

growth. Each treatment was replicated thrice. The occurrence of each fungal species and colony forming units were determined 

with the formulae (Bisen, 2014): 

Occurrence (%) = 
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑙𝑜𝑛𝑖𝑒𝑠 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑙𝑜𝑛𝑖𝑒𝑠 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑓𝑢𝑛𝑔𝑎𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
 × 100      (1) 

Determination of CFUs/g dry soil = 
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑙𝑜𝑛𝑖𝑒𝑠

𝐷𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙 
 × 𝐷𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟    (2) 

The fungi that grew were each sub-cultured on fresh Cooke’s medium. The sub culturing continued until pure cultures of each 

fungus isolate obtained.  

2.6 Effect of glyphosate application rate on soil mycoflora: 

This was determined by a combination of the soil plate method (Bisen, 2014) for isolating fungi from soil and the conventional 

food poisoned method. About 0.0015 g of the soil sample was poured into a Petri dish. To this 5 ml of glyphosate at the normal 

and double the normal application rates were added separately to the soil sample and 20 ml of molten Cooke’s media added, 

swirled and allowed to solidify. The plates were then incubated at room temperature for 7 days for fungal growth. The positive 

and negative control plates were amended with sterile distilled water and the synthetic fungicide (mancozeb 640g/kg + 

metalaxyl 80g/kg WP) respectively. 

2.7 Isolation of fungal pathogens from rotten yam tubers: 

Laribako tubers with rot symptoms were thoroughly washed with tap water. About 3 mm3 fragment tissues of yam tubers 

consisting of both healthy and diseases portions were obtained. These were surface sterilized by dipping them in 70% alcohol 

for 2 min, and then washed in three changes of sterile distilled water. The tissues were then blotted dry in a laminar air flow 

chamber. The tissues were then plated on Cooke’s’ media in a 9 cm Petri dish and then incubated under room temperature. The 

fungi that grew were subculture until pure cultures of each fungus obtained.  
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2.8 Identification of fungal species: 

Each fungus was identified based on its cultural and morphological characteristics in comparison with criteria documented by 

Barnett and Hunter (2006). A binocular microscope was used for observing the morphology of each fungus. 

2.9 Pathogenicity test: 

Healthy yam tubers were washed under running tap water to remove all debris. The tubers were then surface sterilized by 

dipping them in Sodium hypochlorite for 1 min. after which they were washed in three changes of sterile distilled water, and 

then blotted dry in a laminar air flow chamber. A 5 mm cork borer was used to remove about 3 mm deep tissue from the yam 

tuber. A 5 mm mycelia disc of the test fungus was placed in the hole created in the yam tuber and the removed yam tissue 

replaced on it. The wound was then sealed with Vaseline. The inoculated yam tubers were then incubated for 14 days under 

room temperature for rot development. Rot development was assessed by a cross section cutting of the yam tuber along the 

inoculated disc. The control yam tuber was inoculated with 5 mm mycelia disc of Cooke’s’ media.  

III. RESULTS 

3.1 Hypothesis Tests: 

A statistical analysis of one sample t-test was conducted to test the difference in rotting between glyphosate treated and 

manually weeded yam, the differences in rotting between the “laribako” and the “olodo” yam varieties, the difference in yield 

between herbicides treated and manually weeded yam, the difference in yield between the “laribako” and the “olodo” yam 

varieties and difference in soil microflora between glyphosate treated soils and control soils. The results of the analysis are 

presented in table 1.  

TABLE 1 

HYPOTHESIS TESTS 

Test 
Observed 

t 

Degrees of 

Freedom 

P 

value 
Decision 

No difference in rots between glyphosate 

treated and manually weeded yam 
-1.387 5 0.224 

Accept H0: glyphosate does not have 

influence on yam tuber rots 

There was significant difference in rots 

between “Laribako” and “Olodo” yam 

varieties 

-3.371 5 0.02 
Reject H0: Yam variety has 

significant influence rots/shelf life 

No difference in yield between herbicides 

treated yam and manually weeded yam 
-1.732 5 0.144 

Accept H0: Herbicides do not have 

influence on the yield of yam 

No difference in yield between 

“Laribako” and “Olodo” yam varieties 
-0.655 5 0.542 

Accept H0: Yam variety has no 

significant influence on yield 

No difference in microflora between 

glyphosate treated and manually weeded 

soils 

-6.124 5 0.989 

Accept H0: glyphosate does not have 

influence on soil microflora on yam 

farms 

 

3.2 Mycoflora of BBN, NKG and SDB soils before and after glyphosate application: 

Several fungal species were isolated from the fields of BBN, NKG and SDB prior to glyphosate application for weed 

management before planting the yam crops and at the time of harvest after glyphosate was applied (Table 1). Significant 

differences (P ≤ 0.005) were recorded among the percentage occurrences of the fungal species isolated for the different fields 

of BBN, NKG and SDB at the various times of sampling the soil (Table 1).  
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TABLE 1 

OCCURRENCE OF FUNGI ON BBN, NKG AND SDB SOILS BEFORE AND AFTER GLYPHOSATE APPLICATION AT 

HARVEST 

Fungi 

Occurrence % 

BBN 
 

NKG 
 

SDB 

Before After Before After Before After 

Alternaria alternata 0.00a 0.00a  0.00a 0.00a  0.00a 1.62ab 

Aspergillus flavus 0.00a 0.00a  5.14ab 7.82a  7.44ab 7.38bc 

Aspergillus niger 13.40cd 16.55e  14.54cd 16.38b  13.86bc 11.71cd 

Aspergillus oryzae 12.99cd 14.70de  22.23e 0.00a  17.81c 21.51ef 

Aspergillus tamarii 12.61bcd 13.10cde  21.24de 23.93bc  0.00a 0.00a 

Fusarium oxysporium 4.82abc 6.77abc  0.00a 0.00a  0.00a 0.00a 

Fusarium poae 0.00a 0.00a  0.00a 0.00a  6.17ab 6.92bc 

Mucor spp 0.00a 0.00a  3.05ab 1.68a  0.00a 0.00a 

Penicillium citrinum 9.21bc 0.00a  0.00a 0.00a  0.00a 0.00a 

Penicillium funicolosum 6.96abc 8.25bcd  0.00a 0.00a  15.77bc 21.85f 

Penicillium glabrum 0.00a 0.00a  0.00a 0.00a  0.00a 2.74ab 

Penecillium italicum 3.94ab 6.35abc  0.00a 0.00a  0.00a 0.00a 

Penicillium variabile 4.81abc 5.03ab  8.69bc 7.28a  14.93bc 10.36cd 

Rhizopus stolonifera 0.00a 1.07a  0.00a 0.00a  2.19a 0.00a 

Rhodotorula spp 19.06d 16.56e  0.00a 17.51bc  21.82c 15.91de 

Trichoderma harzianum 11.80bcd 11.62bcde  25.10e 25.40c  0.00a 0.00a 

F(pr) <0.001 <0.001  <0.001 <0.001  <0.001 <0.001 

Mean in the same column followed by different letter(s) are significantly different as determined by Tukey’s multiple-

range test. 

3.3 Transient effect of glyphosate application on soil mycoflora: 

Table 2 shows the effect of glyphosate application on soil mycoflora over a period of 20 days.  

A higher CFU/g of fungi was recorded before glyphosate application treatment for each of the soil obtained from BBN (7.6 × 

105 CFU/g), NKG (6.3 × 105 CFU/g) and SDB (7.7 × 105 CFU/g) than their respective treatments of 5, 10, 15 and 20 days after 

glyphosate was applied. For each of the soil samples, there was a progressive decrease in the recorded fungi CFU/g before 

glyphosate application up to 15 days after the application and an increase in fungi CFU/g at 20 days after glyphosate application. 

For each of the soil sample, the CFU/g recorded at 20 days after glyphosate application was lower than those recorded before 

the application. The BBN and SDB soil samples each recorded no significance difference (P ≤ 0.05) for the treatments of before 

and at 5,10,15 and 20 days after glyphosate application. However, for the SDB soil sample, the CFU/g of fungi recorded for 

before glyphosate application (7.7 × 105 CFU/g) was not significantly higher than that of 20 days after application but both were 

significantly higher than those of days (4.5 × 105 CFU/g), 10 days (3.6 × 105 CFU/g) and days (4.3 × 105 CFU/g) after the 

application. 

TABLE 2 

EFFECT OF GLYPHOSATE ON SOIL MYCOFLORA OVER A PERIOD OF 20 DAYS 

Treatment  
Colony Count (CFU/g) 

BBN NKG SDB 

BGA 7.6 × 105a 6.3× 105a 7.7× 105b 

5DAGA 5.0× 105a 4.9× 105a 4.5× 105a 

10DAGA 4.9× 105a 5.0× 105a 3.6× 105a 

15DAGA 5.4× 105a 5.3× 105a 4.3× 105a 

20DAGA 6.3× 105a 5.4× 105a 6.6× 105b 

F(pr) 0.077 0.612 <0.001 

Mean in the same column followed by different letter(s) are significantly different as determined by Tukey’s multiple-

range test 

Key: BGA = before glyphosate application, 5DAGA = 5 days after glyphosate application, 10DAGA = 10 days after 

glyphosate application, 15DAGA = 15 days after glyphosate application, 20DAGA = 20 days after glyphosate application. 
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3.4 Mycoflora present before and after glyphosate application:  

Table 3 shows the transient effect of glyphosate application on the presence and absence of various fungal species before and 

after glyphosate application over 20 days period. Fourteen fungal species belong to the genera Aspergillus, Fusarium, Mucor, 

Penicillium, Rhodotorula, Rhizopus and Trichoderma were isolated from the soil before the application of glyphosate. Five 

days after the application of glyphosate, fungal species belonging to the genera Aspergillus, Fusarium, Mucor and Rhodotorula 

were isolated. Ten and 15 days after glyphosate application each recorded nine fungal species isolates belong to the genera 

Aspergillus, Fusarium, Penicillium, Rhodotorula and Rhizopus with the exception of Trichoderma which was not recorded for 

10 days but 15 days after glyphosate application. At 20 days after glyphosate application, fourteen fungal species belonging to 

the genera Aspergillus, Fusarium, Mucor, Penicillium, Rhodotorula, Rhizopus and Trichoderma were isolated from the soil. 

TABLE 3 

MYCOFLORA PRESENT BEFORE AND AFTER GLYPHOSATE APPLICATION OVER A PERIOD OF 20 DAYS  

Fungi  
Treatment 

BGA 5 DAGA 10 DAGA 15 DAGA 20 DAGA 

Aspergillus flavus + + + + + 

A. niger + + + + + 

A. oryzae + + + + + 

A. tamarii + - + - - 

Fusarium oxysporium + + - + + 

F. poae  + - + - + 

Mucor spp + - - - + 

Penicilium citrinum + - + - + 

P. funicolosum + - - + - 

P. italicum + - - - + 

P. variabile + - + + + 

Rhodotorula spp + + + + + 

Rhizopus stolonifera + - + + + 

Trichoderma harzianum + - - + + 

Key: + = present, - = absent, BGA = before glyphosate application, 5DAGA = 5 days after glyphosate application, 10DAGA 

= 10 days after glyphosate application, 15DAGA = 15 days after glyphosate application, 20DAGA = 20 days after 

glyphosate application. 

3.5 Effect of glyphosate application rate on soil mycoflora: 

Table 4 shows the effect of the normal and double the normal application on soil mycoflora. There was total fungal growth 

inhibition for the positive control treatments of BBN, NKG and SDB soils. For the BBN soil the highest and lowest fungal 

population mean were recorded for the negative control (162.67) and Gly@NAR (142.33) treatments. The fungal population 

mean recorded for the BBN negative control treatment (162.67) was significantly higher (P ≤ 0.05) than those of Gly@NDAR 

(132.67) but not Gly@NAR (142.33). NKG soil recorded a higher fungal population for the negative control treatment 

(152.00), followed by Gly@NAR (139.67) and then Gly@NDAR (137.67). There were no significant differences (P ≤ 0.05) 
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in the fungal population recorded for NKG soil for Gly@NAR (139.67), Gly@NDAR (137.67) and the negative control 

treatments. The least and highest fungal population for the SDB soil was recorded for the Gly@NDAR (136.67) and negative 

control (177.33) respectively. 

TABLE 4 

EFFECT OF RATE OF GLYPHOSATE APPLICATION ON SOIL MYCOFLORA (COLONY COUNT/PETRI PLATE) 

Treatment 
Colony count 

BBN NKG SDB 

Positive control  0.00a 0.00a 0.00a 

Gly@NAR 142.33bc 139.67b 165.67bc 

Gly@NDAR 132.67b 137.67b 136.67b 

Negative control 162.67c 152.00b 177.33c 

F(pr) < 0.001 < 0.001 < 0.001 

Mean in the same column followed by different letter(s) are significantly different as determined by Tukey’s multiple-

range test 

Key: Gly@NAR=Glyphosate applied at normal rate, Gly@NDAR=Glyphosate applied at double normal rate 

3.6 Yam tuber rot fungal pathogens: 

The following fungi were isolated from the rotten Laabako tubers; Aspergillus niger, A. flavus, Botryodiploidia theobromae, 

Fusarium oxysporium and Rhizopus stolonifer. The pathogenicity test confirmed each of these fungi as pathogens causing the 

tuber rot of Laabako. 

3.7 Yield and Tuber Loss Due to Rots: 

Table 5 presents information on yield across the trial sites and tuber rots during storage. In terms of yield, on all the fields, the 

olodo variety slightly did better than the laabako variety, but within variety there was no significant difference (P<0.05) 

between the sprayed and not sprayed plots at all the trial sites (NKG, BBN and SDB). In terms of rots, laaako from all the 

fields recorded more rots at storage the olodo variety. Within each variety, the laaako not sprayed recorded more rots than 

laaako sprayed, while there was no significant difference (P<0.05) between olodo sprayed and olodo not sprayed, except at the 

BBN site where the controlled plot recorded 11% rots as against 0% rots of the sprayed plot. 

TABLE 5 

LEVELS OF ROTTING AD YIELD 

TREATMENT 
No of tuber/Plot @ 

harvest 

No of tuber/ha @ 

harvest 

Weight (kg/plot) @ 

harvest 

Weight (kg/ha) @ 

harvest 

NKG LNS 65 2275 117 4095 

NKG LS  68 2380 92 3213 

NKG ONS 64 2240 98 3427 

NKG OS 70 2450 126 4410 

BBN LNS 71 2485 105 3690 

BBN LS 63 2205 113 3969 

BBN ONS 46 1610 83 2898 

BBN OS 84 2940 151 5292 

SDB LNS 69 2415 93 3260 

SDB LS 64 2240 86 3024 

SDB ONS 53 1855 79 2755 

SDB OS 64 2240 115 4032 
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TREATMENT 
No of tubers/ha @ 

Storage 

Weight (kg/ha) @ 

Storage 

Percentage tuber loss 

in storage 

Percentage weight 

loss in storage 

NKG LNS 52 2366 20 42 

NKG LS  60 2100 12 35 

NKG ONS 64 2957 0 14 

NKG OS 70 2940 0 33 

BBN LNS 56 1960 21 47 

BBN LS 53 1892 16 52 

BBN ONS 41 1292 11 55 

BBN OS 84 3450 0 35 

SDB LNS 55 1887 20 42 

SDB LS 61 1922 5 36 

SDB ONS 53 2115 0 23 

SDB OS 63 2712 2 33 

NB: NKG = Nayilikurugu, BBN = Bihigubaani, SDB = Sabdaboya, LS = Laabako sprayed, LNS = Laabako not sprayed, 

OS = Olodo sprayed, ONS = Olodo not sprayed 

IV. DISCUSSION 

The general occurrence of similar fungal species isolated from the soils of BBN, NKG and SDA before the application of 

glyphosate to the fields and after the application at harvest time indicated that the application of glyphosate had innocuous 

effect on the soil mycoflora. This conforms to the findings of Kepler et al., (2020), Spinelli et al. (2021) and Benslama and 

Boulahrouf (2013) that applied glyphosate does not persist in soils as residue but rather have temporal effects on soil microbial 

community  

Although more fungal species were recorded in the untreated glyphosate soil than the treated once, the number of isolated 

fungal species increased progressively from 5 to 20 days after the application of glyphosate. This showed that the applied 

glyphosate only had a temporal effect on the diversity of the soil mycoflora. Also, the no significant differences observed for 

the transient effect of glyphosate application on the colony forming units of the mycoflora of the untreated and the treated 

glyphosate soil over a period of 20 day indicated a recovery of the soil mycoflora with the passing of time. This confirmed the 

findings of Zain et al. (2013) that glyphosate application may have a temporary effect on soil mycoflora diversity which may 

recover within 10 to 20 days.  

There were no significant differences between the fungal populations recorded for the normal and double the normal rate of 

glyphosate treated soil, implying that these rates of glyphosate application did not have a detrimental effect on the mycoflora 

of the soil. This supports the finding of Haney et al. (2000) that microbes have a high efficiency of degrading glyphosate to the 

extent that, even glyphosate application at excessive rates does not have adverse effect on soil microbial activities. the total 

inhibition of the soil mycoflora recorded for the synthetic fungicide treatment and the fungi occurrences recorded for the normal 

and double the normal rate glyphosate treated soils indicated that glyphosate did not have fungicidal activity on the soil 

mycoflora. This agrees with the report of Morjan et al. (2002).  

Laabako generally recorded more tuber rot during storage than olodo. This supports the report that that Laabako tubers are 

more susceptible to rot during storage than those of olodo variety (Wumbei, 2019, Macdonald et al., 2013). The fungi 

Aspergillus niger, A. flavus, Botryodiploidia theobromae, Fusarium oxysporium and Rhizopus stolonifer isolated from the 

rotten Laabako tubers were the cause of the rot. These fungi have been documented as fungal pathogens that cause yam rot 

(Wumbei et al., 2019, Sowley and Eric, 2014). The only factor in this study which had significant influence (P ˂ 0.05) on level 

of rots was the variety of the yam cultivated. The “olodo” variety recorded fewer number of rotten tubers than the “laabako” 

variety in terms of the level of rots. This results conforms with (Demuyakor et al., 2013, Wumebi et al., 2019) in which the 

laabako variety was observed to be a short storage variety compared to the “olodo” variety.  

Since the mycoflora of the soils recovered to normalcy after the application of glyphosate within a short time, it implied that 

the applied glyphosate did not distort the natural balance of the soil fungi in favour of pathogenic once to cause the tuber rot. 

Several strains of fungi belonging to the general Aspergillus, Fusarium, Mucor, Penicillium, Purpureocillium, Trichoderma 
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and Rhodotorula are capable of degrading glyphosate in soil using it as S and/P source; hence, reducing glyphosate residue 

build up in soils (Spinelli et al., 2021; Kunanbayev et al., 2019; Carranza et al., 2017). 

The result is in agreement with Wumbei et al., 2019, that the generally held view by farmers and the public that, the use of the 

glyphosate herbicide causes yam tuber rots is not true. In most instances the use of glyphosate seemed to have suppressing 

effect on tuber rots and in other instances, it seemed to be having enhancing effect on tuber rots. However, as can be seen in 

table 1, the t-test showed that there is no significant difference (P > 0.05) in terms of rots between yam treated with glyphosate 

and yam manually weeded. The also result conforms with previous studies that investigated pesticides disease interactions in 

which mixed results of both enhancing and suppressing effects were recorded (Altman & Rovira, 2009; Bradley et al., 2002b; 

Altman & Neate, 1990; Kawate et al., 2017; Lévesque & Rahe, 1992; Marks & Becker, 1990; Rodriguez-Kabana & Curl, 

2003). Since it is established that the herbicides cannot be responsible for the yam tuber rots as observed in this study and 

Wumbei et al., 2019, the rots could be attributed to the rot causing pathogens which were isolated from both the soil and the 

rotten tubers, enhanced by physical/mechanical factors as have been widely published in literature (Elias & Eric, 2014; Ogaraku 

and Usman, 2008; Okigbo, 2005; Okigbo & Ikediugwu, 2000; Okigbo & Nmeka, 2005; Aboagye-Nuamah et al., 2005, Kwoseh 

et al., 2005, Cornelius, 1999, FAO, 2018).  

V. CONCLUSION AND RECOMMENDATION 

The application of glyphosate had no adverse effect on the mycoflora of the soil under consideration; hence did not distract the 

natural mycoflora of the soil which could have resulted in the proliferation of fungal pathogens causing yam tuber rot.  

The greater number of rotten tubers recorded for Laabako than olodo shows that the rot was not facilitated by the applied 

glyphosate, but the susceptibility of Laabako tubers to rot. 

The lack of difference in yield between glyphosate treated plots and manually weeded plots shows that weeds are an important 

factor affecting yield, but the method of weed control does not affect yield. 
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