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Abstract 
The study examines the effect of X-irradiation on the shelf life of Dioscorea rotundata cultivars, focusing 
on decay and sprouting inhibition in unfertilized and fertilized varieties.  Microbial analysis and 
proximate analysis were carried out at the Chemistry Laboratory of the Father Adasu University 
Makurdi and Microbiology Laboratory of the Benue State University Teaching Hospital Makurdi, 
respectively. X irradiation was also carried out at the same hospital upon adequate ethical approval. 
The results show that microbial loads were significantly reduced after X-irradiation, with an overall 
average microbial count of 15.1 CFU/g. The shelf life of yams varied significantly depending on 
fertilization, with unfertilized samples exhibiting the longest shelf life of 98-140 days and mixed 
fertilization samples having the shortest shelf life of 28-56 days. Organic fertilization resulted in a 
moderate shelf life of 56-98 days, while inorganic fertilization yielded a shelf life of 56-112 days. The 
study found that X-irradiation can effectively reduce microbial growth and extend the shelf life of yams, 
with fertilization type playing a crucial role in determining shelf life and microbial load. Unfertilized 
samples had the lowest microbial presence, while mixed fertilization samples had the highest microbial 
counts. The occurrence of sprouted and decayed yams varied significantly based on fertilization methods 
and absorbed doses. The findings suggest that X-irradiation can be a valuable tool for extending the 
shelf life of yams and reducing microbial growth. The work provides insights into the effects of X-
irradiation and fertilization on Dioscorea rotundata shelf life and microbial load, with implications for 
food security and reducing food waste. 
 
Keywords: X-irradiation, Absorbed Dose, Dioscorea rotundata shelf life, Microbial, Rot and 
sprout. 
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INTRODUCTION 
Dioscorea rotundata, commonly known as "white yam," is a prominent and significant species 
within the vast Dioscorea genus (Padhan & Panda, 2020). It encompasses over 600 distinct 
varieties, each possessing unique characteristics and applications. This tuber, which grows 
beneath the soil, is indigenous to various regions across Africa, Asia, and the America, 
flourishing particularly well in tropical climates that provide a warm environment coupled 
with abundant rainfall (Bawan and Abima, 2025). In West Africa, Dioscorea rotundata 
transcends mere sustenance; it embodies a rich tapestry of tradition, culture, and everyday 
life. The local populations rely heavily on this staple not only for nutritional needs but also as 
a means of preserving their heritage and fostering community cohesion (Kulasinghe & 
Ranaweera, 2019). 
 
The cultivation and consumption of yams play a pivotal role in the regional economy, 
supporting the livelihoods of millions of individuals and families who depend on this vital 
crop for their economic stability (Bawan and Abima, 2025).  Upon examination, one can 
observe its distinctive rough and scaly exterior, which serves as a protective barrier for the 
nutritious flesh within. When sliced open, the interior can reveal a range of colours, including 
white, yellow, or even purple, depending on the specific variety. These tubers can attain 
impressive sizes, often hidden beneath the surface, showcasing the remarkable potential of 
this crop (Arif et al., 2024).  From a nutritional standpoint, yams are a powerhouse of 
carbohydrates and dietary fibre, which are essential for promoting healthy digestion. They 
also contain proteins, fats including vitamin C and vitamin B6, contributing to overall health 
and wellness (Ahsan et al., 2025). The culinary versatility of yams is evident in their 
incorporation into a myriad of dishes ranging from hearty soups and savoury stews to 
delectable fried snacks solidifying their status as a staple food that is both indispensable and 
adaptable in various culinary traditions. 
 
In Benue State of Nigeria, the land inhabited by the Tiv people is distinguished by its prolific 
cultivation of Dioscorea Rotundata. Yams in this region transcend mere sustenance; they are 
intricately interwoven into the fabric of everyday existence, historical narratives, and 
collective identity (Condé et al., 2024). For the Tiv community, the practice of yam cultivation 
encompasses far more than the mere provision of meals. It represents a cultural tradition that 
has been transmitted and honed through successive generations. A selection of the cultivars 
of white yam grown in Tiv territory encompasses Amula, Gbangu, Igyeigye, Alakpa, Faketsa, 
hembam kwase, Anyam ayua, and others as they may be referred to in the local vernacular (Ema 
& Akpabio, 2023). The farmers are however; faced with challenges as a result of climate 
change, soil degradation and microbial effects that render the shelf life of Dioscorea rotundata 
varieties vulnerable. Researchers have increasingly adopted sophisticated techniques such as 
gamma irradiation, X-irradiation, and dehydration in order to prolong the shelf life of food 
products (Obloberdiyev et al., 2025). For example, Frank & Kingsley (2014); Ogbo and Agu 
(2014) investigated the detrimental impact of fungal infections, particularly those resulting 
from rotting, on the shelf life of Dioscorea rotunda. Their findings compellingly illustrated the 
extent to which fungal infestations can compromise yam storage efficacy. When pathogenic 
fungi such as Aspergillus and Fusarium proliferate, the yams experience weight loss, 
accelerated spoilage, and a significant decline in overall quality. These fungi adversely affect 
not only the texture of the yams but also deplete their nutritional content, resulting in a 
product that is not only diminished in quantity but also makes it inferior in value.  
 
A study published by (Begum et al., 2020) revealed that low-energy X-ray irradiation 
surpasses traditional preservation techniques, including gamma rays and high-energy X-rays, 
in effectively eradicating microbial populations. The underlying principle of Low-energy X-
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rays impart energy more efficiently into the biological tissue, and their elevated relative 
biological effectiveness confers enhanced lethality against microbial cells. Consequently, low-
energy X-ray irradiation emerges as a superior modality for ensuring the safety and freshness 
of food without compromising its quality. Concerning gamma irradiation, Bawan et al., 2025, 
examined the effects on "Obubra" water yam and observed promising outcomes. Gamma rays 
administered at doses ranging from 125 to 150 Gray (Gy) significantly reduced both sprouting 
and spoilage rates. The optimal dosage was identified as 125 Gy, which effectively preserved 
both the quality and shelf life of the yams without causing detrimental effects. Conversely, 
lower doses, such as 50 Gy or 100 Gy, proved ineffective, as sprouting persisted and the yams 
exhibited reduced longevity during storage. While gamma irradiation presents considerable 
advantages for enhancing the postharvest quality of Dioscorea rotundata, there remains a 
paucity of knowledge regarding the interaction between microbial populations and X-
irradiation, particularly under varying fertilization conditions.  This work aims to address a 
research gap by analysing rot and sprout control in Unfertilized and Fertilized Dioscorea 
rotundata varieties  
 

MATERIALS AND METHODS 
 
Study Area and Ethical Clearance 
The experiments undertaken in this investigation received ethical endorsement from Benue 
State University Teaching Hospital Makurdi (reference: BSUTH/MKD/HREC/2025/142). 
With this authorization, the research was executed within the Microbiology Laboratory and 
the Radiology Department of the same hospital while adhering to the ethical review protocols, 
conforming to established standards.  
 

Selection of Dioscorea rotundata Seeds 

Sixty-five yam seeds from five varieties were selected for the study. 
The seeds were procured from a farm located in Gbajimba, Benue State, Nigeria. The farm 
employs organic farming, eschewing the use of synthetic fertilizers, for the cultivation of 
yams. The Gbajimba locality is characterized by its fertile, loamy soil of a reddish-brown hue, 
which is particularly conducive to yam growth. The yam varieties selected were specifically 
chosen based on their storage attributes and the preferences of the local market. the selected 
yams where; Gbangu, Amula, hembam Kwase, Faketsa and anyam Ayua. Clean sacks made of 
woven polypropylene (60cm x 45cm) were used for an experimental yam seed planting. The 
sacks were filled with loamy soil, providing an ideal medium for yam growth, and each yam 
variety was planted in 13 distinct sacks totalling 65 yam seeds in February 2024 as seen in 
Figure 1. 

                        

                         Figure 1: Dioscorea rotundata plants in sacs containing loamy soil. 
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The soil was then treated with different fertilization strategies: organic, inorganic, a 
combination of both, and a control group with no fertilizer. Throughout the growing period, 
the conditions in each sack were closely monitored, with attention to growth metrics and 
prevention of weed growth until the harvest in January 2025. This controlled environment 
allowed for an assessment of how the different fertilization methods, combined with 
irradiation, affected the microbial and shelf life of the yams. 
 
Microbial Analysis 
Upon the completion of the harvesting process, microbial analyses as in Figures 2-4 were 
performed. Ten distinct samples were prepared and inoculated onto a variety of culture 
media—specifically, Sabouraud Dextrose Agar, MacConkey Agar, and Blood Agar. These 
culture plates serve to facilitate the identification and quantification of microbial entities 
present within the samples. Subsequently, the incubation of the plates was conducted for a 
duration of 48 hours. Upon the conclusion of the incubation period, colonies were manually 
enumerated, utilizing a colony counter to ensure precision. This methodological procedure is 
depicted in Figure 4. 

 

       

                 Figure 2: Inoculation with culture Media        Figure 3: Incubation Process 

   

 

                                                     Figure 4:  Formation of microbial Colonies 

 

Proximate Analysis 
A proximate analysis of Dioscorea Rotundata samples was carried out at the Chemistry 
Laboratory of Father Adasu University Makurdi to determine their nutritional composition 
before and after X-irradiation.  The assessing parameters such as moisture, ash, protein, fat, 
fibre, and carbohydrates were determined. This analysis aimed to understand the impact of 
X-irradiation on the quality and safety of the yams. 
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X-Irradiation of Samples and Dose measurements 
X-irradiation was performed on twenty samples of Dioscorea rotundata at the Radiology 
Department of the Benue State University Teaching Hospital Makurdi, within a regulated 
environment that ensured control over dosage and exposure parameters. A calibrated three-
phase X-ray machine model (Philips Medical Model PXR 321B), featuring a maximum kilovolt 
peak output of 125kVp and a maximum milliampere-second output of 630mAs, manufactured 
in 2018, was employed to administer a consistent and precise dosage of X-irradiation to each 
sample, specifically adapted to satisfy the distinct requirements of each sample. To ensure 
homogeneous exposure, each sample was arranged in a single layer on a tray, and the X-ray 
machine was calibrated to function at various kilovolt peaks and milliampere-seconds to 
optimize the irradiation dose. This calibration process facilitated an exhaustive assessment of 
the impacts of X-irradiation on microbial load and shelf life.  
 
The quantification of the absorbed dose of ionizing radiation within Dioscorea rotundata 
specimens was executed employing thermoluminescent dosimetry (TLD) techniques 
alongside a Harshaw 4500 TLD reader. The X-ray Machine underwent a calibration process, 
and established safety protocols were adhered to in order to guarantee the precision of the 
dose measurement, which was articulated in kilograys (kGy). 
 

 Rot, Sprout and Shelf life estimation 
The shelf life of each Diascorea rotundata sample for each fertilization method was calculated 
at 50% spoilage using the relation; 

𝐶𝐹𝑈

𝑔
=

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑙𝑜𝑛𝑖𝑒𝑠 ∗ 𝑑𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

{𝑉𝑜𝑙𝑢𝑚𝑒  𝑝𝑙𝑎𝑡𝑒𝑑(𝑚𝐿)}
                                           (1) 

The determination of shelf life was conducted by assessing the extent of rot and sprouting in 
the Dioscorea rotundata samples. This evaluation took place after an initial four-week period, 
followed by a comprehensive examination at the eight-week mark. During these assessments, 
the samples were monitored and documented for signs of deterioration by either spouts or 
rot, allowing to accurately gauge the product's longevity and overall quality over time. 

RESULTS AND DISCUSSION 
 
Results 
The figures and tables presented in this work are summarized as follows: Figure 1 shows 
Dioscorea rotundata (D.R) plants in sacs containing loamy soil, while Figure 2 shows the 
inoculation with different culture media, and Figure 3 illustrates the incubation process. 
Figure 4 depicts the formation of microbial colonies, while Figure 5 indicates the absorbed 
dose, sprout, and rot for mixed fertilized samples. Figures 6, 7, 8, and 9 show, respectively, 
the absorbed dose, sprout, and rot for inorganically fertilized samples; the absorbed dose, 
sprout, and rot for organically fertilized samples; the absorbed dose, sprout, and rot for 
unfertilized samples; and the shelf life of the respective samples and fertilization methods. 
Similarly, Tables 1 and 2 respectively illustrate the Average Microbial Detection Analysis of 
D.R, Samples corresponding to each fertilization method prior to irradiation and the Average 
Microbial Detection Analysis of D.R. samples for each fertilization method subsequent to 
irradiation. Tables 3, 4, 5, and 6 shows, respectively, the shelf life estimation of irradiated and 
mixed fertilized D.R. varieties over time; the shelf life estimation of irradiated and inorganic 
fertilized D.R. varieties over time; and the shelf life estimation of irradiated and organic 
fertilized D.R. varieties over time. The shelf life estimation of irradiated and inorganic 
fertilized D.R. varieties over time is also presented. 



X-Irradiation for Extended Shelf Life: Analysis of Rot and Sprout Control in Unfertilized and Fertilized Dioscorea 
Rotundata Varieties  

Alumuku L. et al, DUJOPAS 12 (1a): 173-185, 2026                                                                                      178 
 

Table 1: Average Microbial Detection Analysis of D.R samples for each fertilization 
method 
before Irradiation  

Fertilization 
Method 
(All samples) 

Average microbial 
Colony CFU/g 
(All samples) 

Fungi present Bacteria present Culture Medium 

Organic  6080 Mucor, Aspergillus,  
Rhizopus 

Klebsiella,E. coli MacConkey Agar   
Sabouraud Dextrose 
Agar, 

Inorganic 2100 Mucor, Aspergillus,  
Rhizopus 

Klebsiella,E. coli MacConkey Agar   
Sabouraud Dextrose 
Agar 

Mixed  13,424 Mucor, Aspergillus,  
Rhizopus 

Klebsiella,E. coli MacConkey Agar   
Sabouraud Dextrose 
Agar 

Un-fertilized 138 Mucor, Aspergillus,  
Rhizopus 

Klebsiella,E. coli MacConkey Agar   
Sabouraud Dextrose 
Agar 

*D.R- Dioscorea rotundata 

 
 Table 2: Average Microbial Detection Analysis of D.R samples for each fertilization 
method after Irradiation  

Fertilization 
Method 
(All samples) 

Average microbial 
Colony (CFU/g) 
(All samples) 

Fungi present Bacteria present Culture medium 

Organic  15.6 Mucor Aspergillus, Klebsiella and E. coli MacConkey Agar   
Sabouraud 
Dextrose Agar, 

Inorganic 14.6 Mucor, Aspergillus,  
Rhizopus 

Klebsiella and E. coli MacConkey Agar   
Sabouraud 
Dextrose Agar 

Mixed  13,424 Mucor, Aspergillus,  
Rhizopus 

Klebsiella and E. coli MacConkey Agar   
Sabouraud 
Dextrose Agar 

Un-fertilized 138 Mucor, Aspergillus, 
Rhizopus 

Klebsiella and E. coli MacConkey Agar   
Sabouraud 
Dextrose Agar 

 
Table 3: Shelf life estimation of Irradiated and mixed fertilized D.R varieties over time 

Sample 

Name 

Absorbed 

Dose 

(kGy) 

Microbial 

Colony 

Count 

(Cfu/g) 

Initial 

Number 

of D.R 

Number 

Sprouted 

Rot Shelf life (days) 

 Wk 1 4wks 8wks 4wks 8wks  

Gbangu  0.18 40 10.00 2.00 2.00 1.00 1.00 56.00 

Amula   0.75 50 10.00 2.00 2.00 1.00 1.00 56.00 

Faketsa  0.31 93 10.00 1.00 2.00 1.00 2.00 56.00 

Hembam 

kwase  

1.16 70 10.00 0.00 2.00 3.00 2.00 56.00 

Ayam 

Ayua  

0.37 118 10.00 3.00 2.00 1.00 2.00 28.00 
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Figure 5: Absorbed dose, Sprout and rot for mixed fertilized samples 

 

Table 4: Shelf life Estimation of Irradiated and inorganically fertilized D.R varieties over 

time 

Sample 

Name 

Dose 

(kGy) 

Microbial 

Colony 

Count 

Cfu/g 

Initial 

No of 

yams 

Number 

Sprouted 

Rot  Shelf life 

 Wk. 1 4wks 8wks 4wks 8wks  

Gbangu  0.41 03 10.00 1.00 1.00 1.00 2.00 112.00 

Amula   0.49 11 10.00 1.00 2.00 3.00 1.00 56.00 

Faketsa  0.67 10 10.00 2.00 3.00 1.00 1.00 60.00 

Hembam 

kwase  

0.94 12 10.00 2.00 2.00 2.00 1.00 >56.00 

Ayam 

Ayua  

0.32 44 10.00 2.00 2.00 1.00 1.00 >56.00 
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Figure 6: Absorbed Dose, Sprout and Rot for Inorganically Fertilized Samples 

Table 5: Shelf life estimation of Irradiated and organically Fertilized D.R Varieties over 

Time 

Sample 
Name 

Dose 
(kGy) 

Microbial 
Colony 
Count 
(Cfu/g) 

Initial 
Number 
of D.R 

No sprouted Rot  Shelf life 

 Wk. 1 4wks 8wks 4wks 8wks  

Gbangu  0.44 06 10.00 1.00 0.00 1.00 00.00 98 

Amula   0.74 20 10.00 1.00 1.00 1.00 1.00 56 

Faketsa  0.34 22 10.00 0.00 2.00 0.00 2.00 56 

Hembam 
kwase  

0.73 10 10.00 0.00 0.00 1.00 1.00 98 

Ayam 
Ayua  

0.66 15 10.00 1.00 1.00 0.00 1.00 98 

 

 

Figure 7: Absorbed Dose, Sprout and Rot for organically Fertilized Samples 
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Table 6: Shelf life estimation of Irradiated and inorganically fertilized D.R varieties  
over time 

Sample 
Name 

Absorbed 
Dose 
(kGy) 

Microbial 
Colony 
Count 
Cfu/g 

Initial 
No of 
D.R 

No Sprouted Rot Shelf life 

 Wk 1 4wks 8wks 4wks 8wks  

Gbangu  0.45 00 10.00 0.00 1.00 0.00 1.00 140.00 

Amula  0.38 05 10.00 1.00 0.00 1.00 0.00 98.00 

Faketsa  0.39 09 10.00 0.00 1.00 0.00 1.00 98.00 

Hbm 
kwase  

0.86 00 10.00 0.00 0.00 0.00 0.00 >140 

Ayam 
Ayua  

0.64 00 10.00 0.00 0.00 0.00 0.00 >140 

 

 

 

Figure 8: Absorbed dose, Sprout and rot for unfertilized samples 
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Figure 9: Shelf life of the respective D.R samples and fertilization methods 

 
DISCUSSION 
X-Irradiation conducted is intended to prolong the shelf life of specific cultivars of Dioscorea 
Rotundata, specifically Gbangu, Amula, Faketsa, Hembam Kwase, and Anyam Ayua, through the 
examination of decay and sprouting inhibition in both unfertilized and fertilized varieties of 
Dioscorea Rotundata.  

Microbial classification, quantification, and total colony enumeration of unirradiated samples 
as presented in Table 1 indicates that organic fertilization had an average total colony count 
of 6080 CFU/g, with fungal genera such as Mucor, Aspergillus, and Rhizopus, along with 
bacterial species including Klebsiella and E. coli being identified. The microbial analysis of 
samples derived from inorganically fertilized D.R prior to irradiation indicated an average 
total colony count of 2100 CFU/g, characterized by reduced microbial populations and colony 
counts when combined with the unfertilized samples. A diverse array of culture media, 
including MacConkey Agar and Sabouraud Dextrose Agar, was utilized for the purpose of 
microbial detection. In a similar vein, the samples subjected to mixed fertilization exhibited 
an average total colony count of 13,424 CFU/g, demonstrating augmented quantities of fungi 
such as Mucor, Aspergillus, and Rhizopus, as well as bacterial entities like Klebsiella and E. coli. 
In stark contrast, the unfertilized samples displayed a lower average total colony count of 138 
CFU/g, accompanied by a diminished diversity of identified microorganisms.  

The results as presented in Table 2 further indicated significant reductions in microbial loads 
after X-irradiation. The organically fertilized samples yielded an average total colony count 
of 15.6 CFU/g, while the inorganically fertilized samples presented an average total colony 
count of 14.6 CFU/g. The findings show that irradiation was efficient in mitigating microbial 
growth in both categories of fertilized samples, with fungal organisms such as Mucor and 
Aspergillus, and bacterial species like E. coli, being detected in reduced quantities as published 
by (Larasati et al., 2022). The overall average microbial count for both categories of fertilized 
samples subsequent to irradiation was 15.1 CFU/g, signifying a substantial decrease in 
microbial load in comparison to pre-irradiation levels. The microbial detection analysis of 
Dioscorea rotundata samples after irradiation showed significant reductions in microbial loads. 
The mixed fertilization samples had an average total colony count of 74.2 CFU/g, with fungi 
such as Mucor and Aspergillus, and bacteria like E. coli, being detected. In contrast, the un-
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fertilized samples had a much lower average total colony count of 3.8 CFU/g, with minimal 
microbial growth detected. The results align with (Park et al., 2015) and indicate that 
irradiation was effective in reducing microbial growth in both types of samples. However, the 
mixed fertilization samples still had a relatively higher microbial load after irradiation. 
Overall, the average total colony count for both types of samples after irradiation was 39 
CFU/g, indicating a significant decrease in microbial load compared to pre-irradiation levels. 
 
The diverse shelf life seen in Figure 9 and Tables 3-6 displays a significant pattern contingent 
upon the type of fertilization administered on the samples. Notably, D.R samples that received 
no fertilization whatsoever exhibited the longest shelf life, this result aligns with the published 
work of (Oyewusi et al.,2024), extending from a remarkable 98 days to beyond 140 days. This 
prolonged durability implies that the absence of fertilizers may facilitate a more stable 
preservation of the yam's intrinsic structural value (Oyewusi et al., 2024). In contrast, samples 
treated with organic fertilizers demonstrated a moderate shelf life, enduring between 56 to 98 
days, suggesting that although organic nutrients confer positive attributes, they may 
concurrently introduce elements that marginally compromise longevity. Conversely, samples 
subjected to inorganic fertilization revealed a shelf life that fluctuated from 56 to 112 days. 
Although inorganic fertilizers can enhance vegetative growth and yield, they may also 
detrimentally influence the yam's resilience against deterioration. The mixed fertilization 
strategy, which amalgamates both organic and inorganic methodologies, performed the least 
favourably, with shelf lives ranging from a mere 28 to 56 days. This reduction in shelf life 
could be ascribed to the presence of microbial entities that were not entirely eradicated post-
irradiation. 
 
Regarding the microbial colony counts after irradiation as presented in Tables 3-6; a 
contrasting narrative emerges. The mixed fertilization technique yielded the highest microbial 
counts, spanning from 40 to 118 CFU/g, indicating that the environment is conducive to 
microbial proliferation. Moreover, inorganic fertilization resulted in lower microbial counts, 
ranging from 3 to 44 CFU/g, signifying that the absorbed dose could effectively suppress 
microbial growth. Organically fertilized samples occupied an intermediary position, with 
counts fluctuating from 6 to 22 CFU/g, whereas unfertilized samples exhibited the least 
microbial presence, with counts ranging between 0 to 9 CFU/g. 

The results in Tables 3-6 show that the occurrence of sprouted and decayed D. R yams varies 
significantly based on the different fertilization methods used and the amounts absorbed. The 
samples that received mixed fertilization, as shown in Figure 5, had a higher rate of sprouting, 
with 0 to 3 yams sprouting. However, they also experienced decay rates between 1 and 3 and 
had a shorter shelf life of just 28 days, as seen in Table 3. In contrast, the varieties fertilized 
with inorganic substances showed a lower sprouting frequency, with about 1 - 2 D.R 
sprouting. The decay rates for these yams were similar, ranging from 1 - 3, as illustrated in 
Figure 6, but they enjoyed a longer shelf life of up to 112 days, as noted in Table 4. Those 
receiving organic fertilization had the lowest sprouting rates, with only 0 - 1 D.R sprouting, 
and rot rates of 0 - 2, as depicted in Figure 7. These samples could last up to 98 days, as shown 
in Table 5. Lastly, the unfertilized varieties displayed the least sprouting and decay, with no 
yams sprouting and only 0 - 1 showing signs of rot, as represented in Figure 8. Remarkably, 
these yams had the longest shelf life, exceeding 140 days, as indicated in Table 6. 

To analyse these observations, both ANOVA and regression techniques were used. The 
ANOVA results corroborate the initial findings, revealing that the variations in shelf life and 
microbial counts across different fertilization types are statistically significant (p < 
0.05).  Regression analysis further shows the relationship between the absorbed dose and the 
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microbial colony count. The results show that there is a significant negative correlation 
between the absorbed dose seen in figures 5-8 and the microbial colony count as seen in Table 
3-6 (R-squared = 0.73, p < 0.01). A significant negative correlation also exists between shelf life 
and microbial colony count (r = -0.56, p < 0.05), highlighting the detrimental impact that 
higher microbial presence has on the shelf life of Dioscorea rotundata as published by 
(Ekpenyong et al., 2024) 
 

CONCLUSION 
The study examines the effects of different fertilization methods and irradiation on microbial 
load, rot, sprouting, and shelf life of Dioscorea Rotundata. Results indicate that irradiation 
significantly reduces microbial loads, with fertilized samples averaging 15.1 CFU/g and 
unfertilized samples 3.8 CFU/g post-irradiation. Unfertilized yams have a longer shelf life of 
98 to 140 days, compared to 28 -56 days for mixed fertilization. Irradiation also influences rot 
and sprout levels. Indicating that unfertilized yams tend to sprout and decay less, resulting in 
a longer shelf life. In contrast, samples that receive mixed fertilization show higher rates of 
sprouting and decay, leading to a shorter shelf life. This highlights the important impact that 
different fertilization methods have on the quality and shelf life of yams. There are negative 
correlations between irradiation dose and microbial count, as well as between shelf life and 
microbial count, indicating that managing microbial growth is important for extending shelf 
life. The findings suggest that appropriate fertilization and irradiation can reduce microbial 
growth, rot, and sprouting, enhancing the shelf life of Dioscorea Rotundata, which is vital for 
food security and storage practices. 
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