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Minisett technology and yam sprouting: a comparative study of variety-specific responses in different media
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ABSTRACT

	Yam minisett technology is critical for addressing yam seed scarcity and improving tubers health and yields compared to traditional propagation methods. This study evaluated the effects of three growth media on three yam varieties using the minisett technique during the 2024 cropping season at the University for Development Studies, Nyankpala Campus, Ghana. 

The experimental design was replicated thrice per yam variety and growth media with sprouting parameters recorded at seven-day intervals for 35 days. Non- Sprouting setts and rots per basket were also recorded. Data were analyzed using Analysis of Variance (ANOVA) in GenStat with means separated by Fisher’s protected method at p<0.05.
The yam varieties -Chencito, Laribako, and Pona- were sourced from Savannah Region. Minisetts weighed from 25-30g were treated with fungicide for 5-10mins before planting in growth media which include ;Groundnut Husk Biochar (GHB), Risk Husk Biochar (RHB) and Sawdust (SawD). The Biochars were prepared using the KUNTAN apparatus, and all minisetts were nursed under Zanamat shade and watered every three days.	Comment by harshit jangid: Remove 

Results showed no significant interactive effect between media and variety on sprouting (Day 35: p=0.873), but both fathers individually had highly significant effects. Chenchito consistently produced the highest sprouts counts from Day 14 to Day 35. GHB supported the best sprouting, likely due to its nitrogen-fixing properties. Conversely, Pona recorded the highests rots, particularly in sawdust which retained excess moisture and favored fungal and bacterial growth.
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1.0 INTRODUCTION 

Yam (Dioscorea spp.) is recognized as a vital staple food crop in many subtropical and tropical regions [1] with particular significance in West and Central Africa, where approximately 95% of the annual global output of 30.1 million metric tonnes of yam is produced [1]. Yam provides food for over 60 million people in the West and Central African sub-region, ranking second only after cassava in terms of production magnitude [2]. Yam provides about 20% of the daily calorie intake, where it serves as a major and primary source of nutrition and energy for millions of people around the world [3].

Traditional yam production heavily relies on the use of whole tubers as yam seeds [4]. However, the Yam minisetts technology is an alternative approach adapted specifically to address the challenges associated with this traditional method which poses a competition between ware yams and seed yams[3,4]. The minisett technology uses small cut pieces of disease-free yam tubers as planting material[5,6]. For the success of this method, well prepared planting soil with adequate nutrient and moisture is needed [6].

Despite the recognized benefits of yam as a crucial staple food crop in subtropical and tropical regions, many farmers particularly in West Africa, still use to the traditional propagation method with many challenges such as; frequent shortage of quality planting material, infested yam seeds and the use of intense labor [4,7,8]. In contrast, the minisett technology addresses these problems by providing high quality disease-free planting material from fewer tubers [8–10].Also, the technology allows farmers to achieve higher expectations without spending excessive capital [6]. Emerging minisetts technology is pivotal in advancing yam cultivation, thereby enhancing yam productivity, improving food security, and improving the economic stability of farmers   in yam planting zones and regions [3].

The dependency on parent tubers for planting has resulted in increased seed scarcity and competition between yam reserved for planting and yam for consumption [4], leading to a constant decline of yam production over the years due to  factors such as lack of education and training, limited available resources, high labor and capital costs, inconsistent yields, and climatic factors have also discouraged most farmers from engaging in yam production [3]. Traditional farming has increasingly become characterized as "trial-and-error approach" with some farmers using belief systems to aid their harvest [6]. This project explores the feasibility, benefits, and challenges of adopting mini sett technology in existing farming systems [6].

Mini sett technology is critical because it can facilitate the production of abundant yam, a staple crop essential for millions in West Africa and globally, thereby addressing food scarcity and increasing the economic status of farmers [1]. This method enables the production of more seeds from fewer parent tubers, and simultaneously helps reduce the reliance on external inputs such as fertilizers, pesticides, and fungicides[11]. This reduction in dependence lowers the overall cost of yam production [11], allowing farmers to engage in yam farming with minimal capital [3,11] . Adopting this technology opens avenues for more future research, innovations, and advancement on yam production and development [12].

The challenges of traditional yam propagation methods, such as seed scarcity and low yields due to disease susceptibility and high labor costs, prompts the development of improved propagation methods like the minisett technology [6]. The study of varietal responses is important, as factors such as the genetic traits of the yam varieties, their physical nature, and their ability to adapt to adverse environmental conditions [7], all influence sprouting success, independent of the minisett technology itself [3,7]. For example, studies suggest certain varieties, like Chenchito, may possess a gene that supports early sprouting or contain higher starch content, providing more energy for faster sprouting compared to other varieties [13].

Other research also highlights the importance of the growth medium used for nursing yam minisett [9]. Some media has been found to support faster growth and sprouting rates in the early stages[3,9]. This is usually due to the media being rich in nutrients and other properties such as improved water retention capacity, which is key for successful sprouting. In contrast, other forms of media that do not have these properties can present significant drawbacks [5,9] and have been found to support the lowest number of sprouts, potentially because these types of media tend to rather take up the nutrient in the surrounding soil which may lead to nitrogen deficiencies, plant death, or stunted growth [6]. This highlights the need for careful selection of both yam variety and growth medium to maximize the efficiency of the minisett technology[9,14].

       
2.0 material and methods 
2.1 Study Location and Sample Collection
The study was conducted in the 2024 cropping season at the Farming for the Future facility, located at the University for Development Studies (UDS), Nyankpala Campus, in the Northern region of Ghana. The yam varieties used for the study were; Chenchito, Labariko, and Pona which were obtained from Tenodo in the East Gonja Municipality of the Savannah Region of Ghana. 

 2.2 Nursery Preparation
A shade structure was constructed in which nursery beds were made. Construction materials included Zanamat, neem branches, ropes, healthy yam tubers sharp knife, basin, chemical for treatment (fungicide), water, weighing scale, paper/tags, sawdust and sacks. The neem branches were measured and cut at specific lengths. At the experimental site, holes were dug at specific depths, and the sticks were placed into these holes to create a structure for the mounting of the Zanamat. Sticks were also placed on top of the structure and firmly tied with rope to ensure the structure was strong. The Zanamat was later covered around the sticks, and on top and tied firmly to the sticks to create a rectangular room structure.	Comment by harshit jangid: Remove it	Comment by harshit jangid: Remove it
 
2.3 Sawdust Acquisition
Sawdust was acquired from the Tamale Timber market. The sawdust was packed into sacks and subsequently transported to the field of study. Nursery beds were created in the hut built using the Zanamat. The sawdust was poured onto the leveled area and raised to the required level. The sawdust was then thoroughly watered and left overnight to ensure it was moist and to maintain its moisture content.

2.4 Biochar Preparation for Planting Media
Biochar was prepared from collected rice husks and groundnut husks through a charring process. The apparatus used for preparing both the rice husk biochar and the groundnut husk biochar was the KUNTAN.
Below is the procedure used for the preparation of the biochar;
1.  Dry rice husks and groundnut husks were collected in sacks, poured, gathered, and cleaned to free them from contaminants such as stones or dirt.	Comment by harshit jangid: Remove it
2.  The KUNTAN apparatus was positioned on a stable surface in a well-ventilated area to ensure effective operation.
3.  A fire was initiated using small pieces of firewood underneath the metal drum, and the fire intensity was gradually increased to heat the drum.	Comment by harshit jangid: Remove it
4.  The collected rice husk or groundnut husk was then used to surround the metal drum of the KUNTAN apparatus, positioning it against the direction of the wind to initiate charring.
5.  Once the fire was well established, the entire drum was immediately surrounded with the respective husk (rice or groundnut) for the biochar process.
6.  Loose positions were covered with a shovel of husks during burning to prevent the production of ashes, which results from burning in the presence of excess oxygen.
7.  The color change of the flames was continuously observed; the flames turn colorless when the biochar is completely charred.
8.  The darkening of the whole husk was monitored, and the pile was mixed evenly to ensure that the entire pile of husk was uniformly charred.
9.  After the charring process was appropriately completed, the prepared biochar was spread out with a rake to facilitate cooling.
10. Once cooled, the biochar was collected using a shovel or a container and then stored in a cool, dry place.

2.5 Preparation, Treatment, and Nursery of Yam ministers	Comment by harshit jangid: Remove it
The minisetts were produced from a mother tuber which was confirmed to be clean, healthy, and free from any form of diseases. The mother tuber was processed into mini setts after the yam sett went through dormancy. A weighing scale was used to measure and record the weight of the mother tuber. Each set of yam varieties was weighed accordingly and recorded. The mother tuber was then sliced into pieces using a sharp knife to obtain appropriate sizes for good and effective Yam minisett. The weight of each piece fell within the ranges of 25 to 30 grams.  The number of the cuts for the mini setts was dependent on the size of the mother tuber, but approximately 7 to 10 cuts were obtained from each mother tuber.	Comment by harshit jangid: Remove it

2.6 Treatment
Sixty grams (60 grams) of fungicide were dissolved in 10 liters of water in a basin and stirred evenly to obtain a uniform solution. The purpose of the fungicide solution was to prevent the mini setts from rots and pest damage after planting. The cut mini setts were immersed into the basin containing the fungicide solution for about 5 to 10 minutes, and were dried on sacks afterwards.

The experiment was replicated three times for each variety across each of the three media. The minisett of each variety were transferred into the growth media—groundnut husks biochar, rice husks biochar, and sawdust—and then covered with just enough of each of the respective media to support the growth and sprouting of the Yam minisetts. Each variety planted in the different media was labeled to simplify data recording. The growth media containing the mini setts was watered at a three-day interval to maintain adequate moisture in all the media to support the growth and sprouting of the mini setts.	Comment by harshit jangid: Where is total number of treatments and their proper name along with T1,T2......

2.7 Data collection and analysis
The following parameters were recorded throughout the experimental period. Number of sprouts at a 7-day interval from day 14 to day 35, number of non-sprouted minisett and number of rots per nursery bed.	Comment by harshit jangid: Which statistical design you use mention it
The data collected from the experiment were subjected to analysis of variance (ANOVA) using GenStat version 18. Means separation was performed using the Fisher protected method at a significance level of p<0.05. 

3.0 results & discussion
3.1 Sprouts at Day 14
The interaction between media treatment and yam varieties showed no significant difference (p=0.643). However, individual analyses revealed significant differences based on the variety (p=0.004) and the growth media (p=0.004). 



Figure 1 shows the number of sprouts after 14 days.

3.2 Number of sprouts at day 21
At day 21, the interaction between media treatment and yam varieties continued to show no significant difference (p=0.360). Individual analyses showed significant differences for variety (p=0.001) and growth media (p=0.002).

Figure 2 shows the number of sprouts after 21 days.

3.3 Sprouts at Day 28
The interaction between media treatment and yam varieties at day 28 showed no significant difference (p=0.765). There were, however, significant differences based on the variety (p=0.013) and the growth media (p=0.001).

Figure 3 Number of sprouts after 28

3.4 Sprouts at Day 35
At day 35, the interaction between media treatment and yam varieties showed no significant difference (p=0.873). There were significant differences based on variety (p=0.041) and growth media (p=0.001).

Figure 4 Number of sprouts after 35days
3.5 Non-Sprouted Minisett
The results for non-sprouting showed that the interaction between media treatment and yam varieties had a significant difference (p=0.003). Both yam varieties (p=0.001) and the growth media (P=0.002) also showed significance.	Comment by harshit jangid: Where is numerical value of result that are recorded during the taking the observation. Write a proper result with ech treatments	Comment by harshit jangid: Where is discussion
Figure 5 Non Sprouting setts





















3.6 Rots Per Basket	Comment by harshit jangid: ???
The number of rots per seed bed showed that the interaction between media treatment and yam varieties was significantly different (P=0.021). The yam varieties (P=0.001) and the growth media (P=0.001) also showed significance.	Comment by harshit jangid: Write up of result and where is discussion ???


Figure 6 Number of rots per basket




Sprouted minisett	Comment by harshit jangid: Discussion ???	Comment by harshit jangid: Where is table and graph of data which are helpful for reading or understandig the research result
The Chenchito variety recorded the highest mean value of sprouts at days 14, and 21 with mean values of 8.92 and 19.42 respectively while Laribako recorded the least mean sprouts 5.92 and 15.67 respectively. This significant difference could be attributed to several variety-specific factors. The Chenchito variety might have adapted more readily to the surrounding environment making it more suitable for sprouting as seen in [7]. At days, 28 and 35, the Chenchito variety maintained the highest number of sprouts with mean values of 26.83 and 27.63 respectively while Pona recorded the least number of sprouts with mean values of 24.17 and 26.33 respectively. This difference could be attributed to factors such as the growth hormones of each variety, starch contents, moisture contents. 

With respect to growth media, the groundnut husk biochar supported the highest number of sprouts at while sawdust recorded the least for days 14, 21 and 28. The superior performance of the groundnut husk biochar may be linked to its nitrogen fixation characteristics. This attracts beneficial microbial association with plant roots. 

However, observations made on day 35 show a change where rice husk biochar records the highest number of sprouts followed by groundnut husk biochar and then sawdust (Figure 4). The sawdust was likely undergoing decomposition, a process that can deplete nutrients, eventually leading to lower sprouts.

4.2 non-sprouted minisett	Comment by harshit jangid: Write proper result with values and discussion with proper references in all needed parameters
The Chenchito variety showed no number of non-sprouted minisett in all of the three media, confirming its superior sprouting abilities compared to the other two varieties. The Laribako variety recorded the highest number of non-sprouting across all three media. This could be due to a variety of factors, including environmental conditions, physical nature, and the genetic traces of these varieties as demonstrated by [9].	Comment by harshit jangid: Remove it	Comment by harshit jangid: Complete the sentance

4.3 Rotten minisett
The Pona variety had the highest number of rots across all three media. Related studies suggest that the Pona variety is more sensitive to environmental conditions and is highly susceptible to diseases and other pests [13]. The Laribako recorded the least number of rots. 

Regarding the growth media, sawdust media recorded the highest number of rots among the varieties. This is potentially because sawdust has a very high moisture retention capacity, which creates a choked environment where fungi and other bacteria can thrive, leading to diseases and rot which is confirmed in [9] 

5.0 Conclusion

The study concluded that the minisett technology was effective in enhancing yam sprouting, positioning it as a preferred alternative for addressing the challenges associated with sprouting in traditional yam farming methods. All three yam varieties tested Chenchito, Laribako, and Pona demonstrated significant sprouting across the three experimental media: groundnut husk biochar, rice husk biochar, and sawdust.	Comment by harshit jangid: Remove it 	Comment by harshit jangid: Remove it
Based on the results spanning from day 14 to day 35, the Chenchito variety emerged as the best variety in terms of sprouting performance, followed by the Laribako and Pona varieties. Furthermore, groundnut husks biochar (GHB) proved to be the most effective growth media in supporting sprouting from day 14 up to day 35, attributed to its advantageous nitrogen fixing properties that provided superior support compared to rice husk biochar and sawdust.
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GHB	chenchito 	laribako	pona	11	8	7	RHB	chenchito 	laribako	pona	8	5	7	SawD	chenchito 	laribako	pona	8	5	6	Variety




GHB	chenchito 	laribako	pona	23	18	17	RHB	chenchito 	laribako	pona	18	16	16	SawD	chenchito 	laribako	pona	18	14	15	Variety




GHB	chenchito 	laribako	pona	28	27	27	RHB	chenchito 	laribako	pona	28	28	26	SawD	chenchito 	laribako	pona	25	24	23	Variety





GHB	chenchito 	laribako	pona	28	28	27	RHB	chenchito 	laribako	pona	28	28	28	SawD	chenchito 	laribako	pona	26	25	24	Variety




GHB	0.2069	0.2069	chenchito	laribako	pona	0	2	0.75	RiceHB	0.2069	0.2069	chenchito	laribako	pona	0	0.75	0.25	SawD	0.2069	0.2069	chenchito	laribako	pona	0	1.25	1.5	Variety





GHB	chenchito 	laribako	pona	2	1.25	2	RHB	chenchito 	laribako	pona	1	1	1.5	RHB	chenchito 	laribako	pona	2.5	2	4	Variety






