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1. Introduction  
 Polypots is one of the main components of the requirement with which seedlings are produced. It is the material 
through which seedlings are raised in the nursery for ease of tending before being moved to the site for woodlot, orchard, 
ornamental and aesthetic plantation establishments (Salami, 2003). The production of these seedlings is however central 
to any afforestation programme (Yahaya and Salami, 2008). Polypots also form the main backbone to the production of 
vigorous and healthy plant stocks, as well as supportive to the chances of establishing a good flora adornment to the 
commercial and qualitative values of plantation establishments (Otegbeye and Oje, 1995; Salami, 2006). 
 Polypots media had been utilized in several forms. The best medium however is the one that accommodates 
nursery seedlings in such a way as to ensure prompt germination, good growth and development, as well as permitting 
appropriate tending operations (Gbadebo and Salami, 2008). This should also not be prone to easy disintegration that 
would lead to the termination of lives of potted seedlings prematurely (Salami, 2006).                                                                   
 Several types of planting media also exist for use in the nursery for seedlings production towards woodlot 
plantation establishments, orchards, ornamentals and horticultural practices, or perhaps in a green house experiment. 
These include plastic buckets (perforated at the base especially for green house experiments), wooden boxes, trays, 
plantain wraps, bamboo, wooden canals (Fig. I); and the polythene medium which are of various sizes available in big, 
medium and small sizes (Jackson, 1974; ICUC, 2001).These polythene pots are usually black, and designed in Europe for 
the temperate regions, where solar radiation is limited (Salami, 2006).  
 The advent of the table water in sachets however in the early 90s, and the improvement in technology which 
brought about massive production of the commodity, as well as the consumption patterns of Nigerians, had resulted into 
an empirical solid waste generation in the urban environments of the country. The water sachet is one of the many solid 
wastes heavily generated in these urban centers, especially in the north, where sachet water is more consumed in the dry 
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Nursery experiments were conducted at Kano-Nigeria from June to May. The aim was to test the strength profile of the 
derived polypots obtained from the solid wastes of the discarded table water sachets produced in Nigeria, for massive 
production of seedlings towards plant development and general afforestation programmes. This was in view of earlier 
contention that the improvised polypots were not durable, and that they cannot stand the test of time for seedlings 
production. This was carried out by collecting the waste samples and exposing the sample specimen to some climate 
variables and irrigation, culminating into evolving a waste management strategy against environmental pollution, 
especially in the urban areas in Nigerian dry-land, as well as converting waste substances into productive values. 
Samples of the water sachets wastes were collected within Kano metropolis and were transformed as nursery polypots. 
There were 2 treatments, these are: (1) Samples of the table water sachets filled with potting mixture and exposed to 
natural weather vagaries with subsequent daily irrigation after the rainy period (T1). (2) Filled samples of water 
sachets exposed to the same condition but without subsequent irrigation (T2). The experiments were put under 
observation during this period, while relevant data were collected on the rate of disintegration of the polythene 
materials. Results of the investigation however showed variations within the 2 treatments. Treatment 1 had the lowest 
mean disintegration record of 1 percent between the 11th and 12th months of the experiment. The result was then 
subjected to analysis using independent t-test. This also indicated that at 0.05 level of significance and 10DF, calculated 
T was 1.1, while tabulated T was 2.2. This conforms to the durability potentials of the discarded table water sachets 
(solid wastes) as another option of nursery polypots in Nigeria. The result of this study is however recommended hereby 
for massive seedlings production at all levels, especially in Northern Nigeria where we have limited rainfall, while the 
experiment is suggested for duplication in the south against the occurrence of green algae.     
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season. These turns out to be a gross nuisance and create pathetic management problems for its non degradable nature 
(Salami, 2006; Abarca Guerrero, et al, 2013), thereby causing great environmental concern (Salami, 2006).  
 Solid wastes however arise from unreasonable residuals in raw materials left over, rejected or scraps from 
processing plants or scrapped packaging materials, or even the soluble products themselves, when they are finally 
discarded (Read et.al. 1998). In  
 

 
Figure 1: Types of Other Improvised Polypots 

Modified From: ICUC (2001) 

general terms, wastes are movable materials that are perceived to be of no further value, and once discarded, may be no 
problem, or a nuisance, or a hazard according to Hill (1998).   
 However, in the late 80s to early 90s, the conventional black polypots for nursery activities was becoming scarce, 
and difficulties in financial allocation to end users from the relevant ministries and parastatals were becoming imminent. 
This was attributed to economic recession in the country, or perhaps the soaring cost of production of the polypot 
products, as reported by Salami (2006). In view of this, the innovation of the discarded table water sachet as another 
option of nursery polypots was brought about in a bid to continue massive seedlings production and plant propagation for 
general afforestation programmes, originating from Northern Nigeria. Moreover, this development has made the region to 
have the highest commercial nursery operators, as well as the highest seedlings producers for ornamentals, fruit trees; 
shade trees and woodlot plantation establishments (Ahmed and Salami, 2008), compared to other parts of the country in 
recent years (Salami, 2006).                                                                                                                                                                
 None the less, considerable variation exists in the type of potting mixtures and polypots used in different 
nurseries in Nigeria and beyond (Lowe, 1966). This may be due to the variation of materials or rather due to prevailing 
tradition as reported by Jackson, et al, (1971). It may also be due to the taste and consumption patterns of the people 
(Salami, 2006). Moreover, the incorporation of polythene products for packaging consumables in Nigeria had been 
creating a lot of environmental problems, especially in the urban centre, as it is not biodegradable and takes several years 
to disintegrate in the soil when discarded.  
 In a developing economy like Nigeria however, where waste collection services had grossly been exhausted with 
uncontrolled dumpsites which are inadequately managed in view of gross inadequacies and negligence (Salami, 2006; 
Claire Swedberg, 2014); burning the polythene materials pollutes the environment, as well as contributing very 
immensely to the depletion of the ozone layer (Koko, 2003). Nonetheless, problems with governance also complicate the 
situation, as waste management in cities and urban centre is an ongoing challenge due to weak institutions, chronic under-
resourcing and rapid urbanization (UNEP, 2013; Claire Swedberg, 2014). This scenario is mostly associated with problems 
of inadequate skills, little or no formal education, little or no modern knowledge of agriculture, thereby becoming 
unemployed or underemployed, leading to increase in overcrowding, poverty, congestion, crime rate and other vices 
(Orojobi, et.al, 2008), especially as it affects the youths. The recycling process however is still in the embryonic stage in the 
country. This had generated a lot of interest in the environmental cycle, and the need to manage these polythene wastes 
for sustainable environmental utilization becomes inevitable. 
 In essence, it is very cheap, easier to work with and readily available for use as nursery polypots among other uses 
(Salami, 2006; Salami, et al, 2010), fig. 2, contrary to earlier antagonists’ objections. Some people had literarily asserted 
that the improvised water sachet polypots were not suitable because they become brittle and break under intense 
sunlight. Others objected to its use because they say it promote algae growth and development. After over two decades of 
successful application and usage by the majority of Northern Nigerian forestry stakeholders for massive seedlings 
production, experimentation is hereby compelled to ascertain its durability potentials as nursery polypots in lieu of the 
harsh prevailing climatic conditions in the study area.  
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Figure 2: Derived Nursery Polypots under Utilization                                                                                            

 The research is generally aimed at testing the strength profile of the discarded table water sachets, a solid waste 
used as nursery polypots by most commercial nurseries in northern Nigeria, at the same time evolving a waste 
management strategy against the indiscriminate presence of these sachets in our environment. The specific objectives 
however include the following: -  

 Collection of samples of the waste materials for productive purpose  
 Exposure of the experimental samples to various weather vagaries such as rainfall, sunlight, etc, alongside 

irrigation for durability potential test  
 Collection of data from the experiment over specified time frame  
 Analysis of the data collected for results and decision making and  
 Appropriate recommendation of the results of findings on the experiment for public consumption. 

 
1.1. The Study Area 
 The study was carried out within Kano State-Nigeria. The state is located in the North-West geo-political zone, 
with current population estimate of over 9 million people (Salami, 2014). Kano State occupies a land mass of about 20,131 
Km2, on an approximate latitude 11.760 N, and longitude 8.660 E, (Abdulkadir, et al, 2013). Rainfall is between May and 
October, but stable for about 4 months between June and September, approximately 510-1140mm. per annum. Relative 
humidity is low and temperature varies between 14oC and 380C, typical of Sudan Savannah ecosystem, (Salami, 2003). 
 
2. Materials and Methods  
 The main materials used in this experiment were the table water sachet solid wastes, and were collected within 
Kano metropolis, fig. III. Samples were collected in April, being the peak of the dry season when the sachet water is highly 
consumed. They were arranged after collection in hundreds and stored dry. These were properly scrutinized for chemical, 
mechanical, or physical damage, while good and neat ones were packed for the experiment. Sample processing however 
involves cleaning, opening and perforation to improvise them as nursery polypots. 
 
2.1. Pre-Treatment and Experimental Design  
 The experiment had 2 samples (A and B) culminating into 2 treatments, i.e. Treatments 1 and 2 respectively. The 2 
treatments were exposed to natural climatic factors as follows: - T1 – Samples that were exposed to supplementary 
watering once daily after the rains. T2 – Samples that were without any irrigation regime after the rains.  
 One hundred polypots were filled with potting mixture for each of the 2 treatments. They were arranged at 
random, 10 each between and within rows, while the experiment was monitored for a period of 12 months between June 
and May for assessment. Weeding through hand picking was however carried out at intervals on the 2 experimental 
treatments, with appropriate supplementary watering (on T1) where needed.   
 Data were collected and analyzed on bi-monthly disintegration basis i.e. 1-2, 3-4, 5-6, 7-8, 9-10, and 11-12 using 
percentage means and t-test for data analysis. Seedling introduction were however not required in the experiment and 
were not used.  
 
3. Results and Discussion  
 Data were collected on both experiments at a couple of month's intervals. This is presented in Table 1. The results 
of the investigation indicated that there were differences in sample disintegration records at the 2 experimental levels 
between the 1st and the 12th months of the experiment. This is due to its exposure to various weather vagaries typical of 
seedlings production environment. The effects of irrigation and various weather vagaries on the experiment are hereby 
presented as follows: 
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Figure 3: Derived Polypots Samples From Solid Wastes  

Used In Commercial Nurseries 
 

3.1. Effects of Irrigation on the Sachet Samples  
 Treatment 1 which were samples of the table water sachets exposed to irrigation on daily basis after the rains 
showed a disintegration mean of only 1% at 11-12 months interval, whereas there was no disintegration at 1-2, 3-4, 5-6, 7-
8- and 9-10-months intervals (see Table 1). This may not be unconnected with the fact that daily watering regimes as 
recommended in Provenzano (2007); Bentzen, et al, (2016) at periods without rainfall cools planting medium surface. This 
is typical of this treatment level, thus cooling the surface of the sachet samples at the event of the applied irrigation regime, 
while evaporation takes its source from the irrigation water which the samples always contain as a result of the daily 
irrigation regime, and not the water basement of the chemical composition of the polythene materials. Thus, their 
exposure to less fading out and disintegration as supported in Salami (2006) report. Other factor responsible for this 
result output may also be due to the fact that black surface traps heat energy and solar radiation is specifically lower on 
other surfaces, especially white, which is the predominant colour of the experimental samples. This is further analyzed by 
Nelkon (1977).  
 
3.2. Effects of Temperature and Solar Radiation   
 Results in Treatment 2 where the water sachet samples were exposed to the same weather vagaries but no 
watering regime after the rainy season indicated a 4% and 16% mean disintegration records at 9-10- and 11-12-months 
intervals respectively. There were also no disintegration records at 1-2, 3-4, 5-6, and 7-8 months intervals. The results at  
this treatment level may largely be due to the fact that disintegration of samples occurred when the water molecules in the 
potting medium had all been evaporated into the atmosphere as a result of exposure to natural weather elements such as 
wind, tropical sunlight, temperature changes, etc, in view of vapour pressure as described by Nelkon (1977); Okeke and 
Anyakoha (2000).  
 

Months Intervals 
Treatments 1-2 3-4 5-6 7-8 9-10 11-12 

1 0 0 0 0 0 1 
2 0 0 0 0 4 16 

SE-+ 0 0 0 0 0 7.6 
Table 1: Percentage Disintegration of Water Sachets at a Couple of Month's Intervals 

Subjected To Various Weather Vagaries and Irrigation 
 
 Subsequently, after the evaporation of the water molecules in the potting medium, the chemical composition of 
the polythene materials which is water based remains the next water molecules to be absorbed prior to the conversion of 
solar energy to heat energy, thereby resulting into fading out, cracking and disintegration at this treatment level; 
especially between the months of February and April when temperature and solar radiation is usually very high. This 
coincides with the month's intervals 9-10 and 11-12 of the experiment, which had a mean temperature of 35.70C and 
40.30C respectively. Moreover, highest maximum temperature in the experimental year was recorded as 440C which also 
falls within the same period of highest sample disintegration in the month of April (Table 2). It was also the peak of the dry 
season when solar radiation is usually very high at the experimental area, having mean sunshine records for the months of 
February, March and April as 9.31, 7.5 and 8.2 hours per day respectively. (See Table 2). In a nutshell, sample 
disintegration in respect of the experiment is associated with high temperature and solar radiation in the absence of 
water/irrigation towards cooling effects. 
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Table 2: Metrological Data for the Year 2017 in Kano 
NA: Not Available 

Source: Kano State Agricultural and Rural Development Authority (KNARDA) 
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3.3. Effects of Rain Water    
 With further analysis on Treatment 2, Adeleke and Leong (1980) epitomized that rain water, which the treatment 
samples had earlier fed on contains enough CO2 to make it a weak acid. It is further analyzed that in the tropical countries 
where heavy rainfall and warm climate (typical of the study areas, see Table 2) both promote chemical element 
composition; disintegration often proceeds very rapidly within the non organic complex. These led to the disintegration of 
the samples (which is non organic) after the exposure to the natural weather elements over time. The hypothesis is 
supported in Salami (2006) report.     
 
3.4. Effects of Repeated Temperature Changes   
 Exposure to repeated temperature changes in view of the blazing tropical sunshine during the day makes the 
samples in Treatment 2 to be intensely heated. This causes the expansion of the outer layer of any such objects to make it 
crack and disintegrate from the top layer downward according to Adeleke and Leong (1980). Further analysis supported 
that at night, temperature usually drops very rapidly, especially at the upper outer layer of such inorganic objects, causing 
more rapid contraction, and setting up internal stresses (Adeleke and Leong, 1980). (See minimum and maximum 
temperature records at the experimental periods in Table 2). When this is repeated for months usually leads to 
disintegration as it occurred with the samples in Treatment 2 which cracked, tore and splitter from the 10th month of the 
experiment, where minimum and maximum temperatures were recorded as 160C and 430C respectively (see tables I and 
II), which is also a month with very high temperature. This is corroborated in Salami (2006) report. 
 
3.5. Independent T-Test Analysis   
 The results of the experiment were also subjected to t-test analysis to test for significant difference between the 2 
treatments. At 0.05 level of significance, 10 degree of freedom (df), calculated T was 1.1, while tabulated T was 2.2. This 
designate the acceptance of the null hypothesis which indicated that there are no significant difference in the level of 
disintegration between the 2 samples, and that even at dry spell, the sachet solid wastes improvised as nursery polypots 
can yet support the life span of nursery seedlings before being taken to the field for plantation establishment. This is 
contrary to Onyewotu (2002) reports that the improvised polypots are no longer suitable because they become brittle and 
break under intense sunshine. It would however be seen that the sachet samples when used as nursery polypots did not 
indicate any sign of disintegration or breakage in the first 8 months which is enough a time for seedlings maturity even at a 
rain fed nursery without irrigation facilities. 
 
4. Conclusion  
 The argument in respect of this experiment is not that the table water sachet is the best material as nursery 
polypots, but could be used as another option out of several others when massive seedling production is under 
consideration. Moreover, this work is appraising the use of a waste product for productive purpose, at the same time 
initiating a waste management strategy for sustainable environmental utilization. The materials are readily available, 
cheap, and easy to work with. They do not disintegrate or break under intense sunshine, but support the life span of 
seedlings production in the nursery before being taken to the field for planting out, once the necessary nursery tending 
like watering, weeding and other cultural and silvicultural practices are put in place. No green algae formation was also 
noticed throughout the experiment.  
 Moreover, the appearance of the discarded table water sachets for seedling production is beneficial in the 
generation of income at the lowest poverty level (Salami, 2006). Other benefits include:                                                                               

 Increased nursery stock production at affordable costs.  
 Geometric progression towards the establishment of private commercial nurseries, and resultant increase in 

multipurpose seedlings production.                                              
 Tremendous check on environmental pollution caused by the littering of our urban environments with the water 

sachets.  
 
5. Recommendations 
 All the above attributes indicate that the water sachets could be used as another option of nursery polypots, 
alongside a strategy towards the sustainable solid waste management for productive purpose. It is therefore and hereby 
recommended to the relevant stakeholders in forestry and agro allied sectors for massive multipurpose seedlings 
production especially in the dry-lands, while the experiment is suggested for replication in the rain forest zones to dwell 
further especially into the issue of green algae formation that may hamper its use as nursery polypots. Additionally, sachet 
collection centers are recommended to be put in place as a strategy for sustainable utilization without necessarily 
exposing the intending plant production and the users to any health detriment.                   
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