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ABSTRACT 

This paper considered relationship between soil weed seed bank seedlings and soil 

physicochemical parameters in arable farmlands was sampled in rainy and dry seasons at 3 

different depths of 0-5, 5-10 and 10-15cm. Arable farmlands were 22 and 3 controls. Soils were 

collected at four points randomly with a soil auger, prepared for laboratory analyses and 100g 

each placed into 225 small bowls replicated 3 times, which were perforated and having tissue 

papers at base for soils to prevent soil and weed seeds wash off at watering. Emerged weed 

seedlings were counted, identified weekly for 12 weeks. Soils were allowed to dry and turned 

over at 4 and 8 weeks, respectively. Unidentified weeds seedlings were transferred into bigger 

bowls with humus soils, labeled to grow further and then identified. The parameters considered 

included soil weed seed bank seedlings and soil physicochemical properties. Weed seedlings 

data and result from   physicochemical analysis were subjected to correlation analysis. Result 

at 5cm depth for rainy season revealed abundance of weed species significant (p<0.05) 

correlated with parameters K and Cu with a correlation coefficient (p-value) of 0.507 (0.016) 

and 0.611(0.003), respectively. But at 10cm depth it was only correlated with pH with a 

correlation coefficient (p-value of 0.501 (0.018). However, at 15cm weed species abundance 

was significant (p<0.05) correlated with parameters pH, P, Mg, K and Cu with correlation 

coefficient (p-value) of 0.488 (0.021), 0.459 (0.032) 0.458 (0.032), 0.445(0.038) and 0.525 

(0.012), respectively. The correlation result in dry season revealed that at various depths weed 

species abundance was not significant (p<0.05). Conclusively, soil, water and cultural practices 

adopted by farmers might have impacted on the macro and micro nutrients availability with pH 

as master catalyst, while the non mobility of nutrients in dry season also affected non 

correlation. It can be determined from this study that the relationship between soil seed weed 

bank and soil properties in arable fields shows differences at the three depths.   

 

Keywords: Depths, Nutrients, Relationship, Soil properties, Weed seed bank. 

    

INTRODUCTION 

Food and cash crop production  as agricultural business is often faced with lots of  

barriers which hinders the development, growth and expansion of the sector and these include 

natural occurrences like climate change for example temperature and rainfall (Ozor, et al., 

2010; Wreford, et al., 2017); human driven activities such like mineral exploration(Ometehinse 

and Ako, 2019; Ndinwa and Ohwona,  2014); soil degradation, soil erosion and loss of soil 

fertility (Jellason et al., 2021, Kanianska, 2016); lack of irrigation facilities (Mutambara, 2016); 

low quality farm inputs for example fertilizers (Jack and Tobias, 2017); pests and diseases of 

which weed account more than others (Boa et al., 2015; Oerke, 2006), population dynamics, 

government policies which determine the final output of crop or animal production (Jellason 

et al., 2021; Kanianska, 2016).  

http://www.jasd.daee.atbu.edu.ng/
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Some of these barriers for example economic development, agricultural project 

expansion, human population, etc., of course echoes the abuses caused by human beings in the 

exploitation, mismanagement and lack of respect for our environment (Shende et al., 2015). 

These corresponding impacts of human beings on the environment boost the proliferation of 

invasive alien and native or indigenous weed species in the agroecosystems (Kumar & Singh, 

2020; Howard, 2019; Gentili, 2021).  Weed species interferes with crop performances and 

reduces its quality and yield as observed by (Damalas and Koutroubas, 2022; Chauhan, 2020; 

Korav et al., 2018; Chaudhary et al., 2008); hence, there is need for weed control, if not 

eradicated completely but to the barest minimum for quality, bumper harvest, reduction in cost 

of production, benefit to man, his animal and the environment (Monteiro and Santos, 2022; 

Zimdahl, 2018). 

According to Bridges (1994), a weed is a plant growing where man wishes other plants, 

or no plants, to grow and which has some economic, ecological or aesthetic implication for 

man and/ his activities. Weeds are harbored or anchored by the soil than any other media and 

would remain so in the future according to Nortcliff et al. (2006). The soil is composed of many 

essential nutrients that are available in varying proportions (Needelman, 2013). Plant growth, 

development and the ability to produce more or less quantity of fruit/seed, tuber and corm are 

basically determined by the availability of the required factors which according to Liliane and 

Charles (2020) were group into three basic categories as technological (agricultural practices, 

administrative decision etc.) biological (diseases, weeds etc.) and environmental (climatic 

condition, soil fertility etc.) factors. Consequently, soil weed seed bank is the reservoir of viable 

weed seed or vegetative propagules present in the soil that are capable to recompose natural 

vegetation when exposed to optimum conditions through nature or anthropogenic activities in 

the agroecosystems.  

Arable soils contain basic nutrients required by any plant for normal metabolic and cell 

division processes as macro nutrients-Carbon, Hydrogen, Oxygen, Nitrogen, Phosphorus, 

Potash, Calcium, Magnesium and Sulfur and the micronutrients-Iron, Copper, Zinc, Boron, 

Molybdenum, Manganese and Chloride (Imran and Gurmani,2011; Kumar et al., 2021; (Troeh 

& Thompson 1993). 

Soil with low fertility status would provide less support, which might result to poor 

growth and development, hence would impact on the seed-bearing ability ((Akinnuoye-

Adelabu & Modi, 2018; Yousaf et al., 2017). Weed species have the ability to thrive with crops 

for nutrients, light, and space (Zimdahl, 2018; Lundkvist and Verwijst, 2011) and would 

eventually convert this modest ability to robust seed production for the next generation and this 

could be a contributing factor towards the quantity of weed seed added into the soil seed bank 

at the end of every cropping season.  

The objective of the present work was to establish the relationship between soil weed 

seed bank and physicochemical parameters in the soil across the three sampled soil depths of 

0-5cm, 5-10cm and 10-15cm in rainy and dry season in the University of Port Harcourt and 

environs in Obio-Akpor Local Government Area of Rivers State, Nigeria.  

 

MATERIALS AND METHODS 

Study Site  

The study site is University of Port Harcourt and environs in Obio/Akpor Local 

Government Area Council, Rivers State-Nigeria. It is on geographical coordinates: Latitude 

4°8729’N and 4°55’N Longitudes 7°0011 and is situated in the Niger Delta wetland of 

Southern Nigeria. The climatic weather condition of the area is characterized by a tropical 

monsoon climate with a mean annual temperature of 25 to 28°C and annual rainfall of over 

http://www.jasd.daee.atbu.edu.ng/
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3000 mm. The relative humidity is very high with an annual mean of 85% while the soil is 

usually sandy or sandy loam underlain by a layer of impervious pan.  

Data Collection  

The data obtained for this study were from the greenhouse study on the soil weed seed 

bank samples obtained from four auger samples taken randomly at 3 depths of 0-5, 5-10 and 

10-15cm for rainy (June 2020) and dry (January 2021) in each of the 22 arable farmlands and 

3 fallow controls, respectively.  

Rainy season soil samples were processed and put into small plastic plates sized 6.0 cm 

high and 10.0cm diameter, perforated and tissue paper placed under to prevent escape of 

soil/weed seeds and for moisturation that will aid germination of the seeds.  Each depth of soil 

samples was replicated 3 times and to give a total of 225 plastic plates, labeled, watered and 

arranged in the greenhouse for weekly observation. The same processes were applied to dry 

season soil samples.  

The duration of the observation was for 12 weeks, and the soils in the plastic plates 

were turned at the end of 4- and 8-weeks intervals after each data collection. On weekly count, 

weeds were identified, counted and pulled out, and the unidentified weed seedling(s) were 

transferred into new, bigger and separate plastic plates with humus soil to grow further for 

identification / confirmation of the weed seedling. All these were carried out with the help of 

the Curator in the University of Port Harcourt Herbarium.    

Data Analyses   
SPSS version 22.0 was used for the Correlation Analysis of weed species abundance 

and soil physicochemical parameters (IBM, 2013). 

 

RESULTS AND DISCUSSION 

Relationship Between Weed Species Abundance and Soil Physicochemical Parameters 

Across Depths 

The correlation analysis carried out on weed species abundance across the three depths 

of 0-5, 5-10 and 10-15cm revealed that in rainy season at 5cm depth, abundance of weed 

species significantly (p<0.05) correlated with parameters K and Cu with a correlation 

coefficient (p-value) of 0.507(0.016) and 0.611(0.003), respectively. At 10cm depth it was only 

correlated with pH with a correlation coefficient (p-value) of 0.501 (0.018). However, at the 

depth of 15cm abundance of weed species significant (p<0.05) correlated with parameters pH, 

P, Mg, K and Cu with correlation coefficient (p-value) of 0.488 (0.021), 0.459 (0.032), 0.458 

(0.032), 0.445 (0.038) and 0.525 (0.212), respectively, (Tables 1 and Figure 1) and (Table 3). 

 

Table 1: Summary of weed species abundance across depths in rainy and dry seasons and 

control 

Depth(cm) Rainy Season  

(weed spp) 

Rainy season  

Control (weed spp) 

Dry season  

(weed spp) 

Dry season  

Control (weed spp.) 

5 2465 1243 5245 1958 

10 3179 1238 3789 1185 

15 1828 1152 3092 981 

 

http://www.jasd.daee.atbu.edu.ng/
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Legend: RS: Rainy season; RSC: Rainy season control; DS: Dry season; DSC: Dry season control  

Figure 1: Summary of weed species abundance across depths in rainy and dry seasons and 

control 

 

Soil Physicochemical Parameters 

Every living organism requires good nourishment derivable from food materials 

consumed from the immediate environment to grow, develop and function optimally. Plant for 

example; needs about 16 or 17 essential nutrients grouped into macro and micro nutrients for 

basic physical, chemical and biological processes (Uchida, 2000; Troeh and Thompson, 1993). 

Each of these macro and micro nutrients play vital role in the functionality of the plant species 

and in effect influences the growth, development and its ability to bear fruit/seed. Macro and 

micro nutrients (Carbon, Hydrogen, and Oxygen are derived from the atmosphere and soil 

water while the remaining 13 or so nutrients (Nitrogen, Phosphorus, Potassium, Calcium, 

Magnesium, Sulfur, Iron, Zinc, Manganese, Copper, Boron, Molybdenum, and Chlorine) are 

supplied either from the parent rock materials, organic or inorganic manure (Uchida, 2000; 

Troeh and Thompson, 1993). 
These basic nutrients though are found in the soil, some essential components must be 

available to stimulate their presence for plant to utilize them for optimal performance and to 

benefit the agroecosystems. These components are light, heat and water which if amply 

supplied in the right proportion provides enabling environment for proper utilization and 

benefit to plant species in the agroecosystems. Hence, internal and external structural growth 

and development leads to the production of seed/fruit in plant species based on the available 

nutrients in the soil, while lack of some of these nutrients leads to poor growth and development 

thus poor seed/fruit production (Major et al., 2005; Eizadi-Darbandi and Maghsoudi, 2021). 

Hence, the result from the sampled soils revealed the composition of the macro and micro 

nutrients in rainy and dry seasons as impacted on the seed/fruit production of the weed species 

across the depths in the rainy and dry seasons and controls (Tables 2 and 1).  
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Table 2: Result of soil parameters for rainy and dry seasons and controls 

Soil Parameters Rainy season  Rainy control  Dry season Dry control 

H₂O (1:1)  5.88   5.19  5.85   4.98 

P (mg/kg)  69.08   41.83  14.30   9.22 

%OC   0.83   1.00  1.96   1.70 

N (cmol/kg)  0.16   0.14  0.16   0.12 

Ca (cmol/kg)  7.94   3.52  5.96   2.76 

Mg (cmol/kg)  0.85   0.84  0.68   0.42 

K (cmol/kg)  0.11   0.10  0.08   0.05 

Na (cmol/kg)  0.23   0.26  0.20   0.19 

Acidity (cmol/kg) 0.27   0.40  0.62   1.41 

Al (cmol/kg)  0.00   0.00  0.11   0.45 

ECEC (cmol/kg) 9.39   5.13  7.55   4.83 

Mn (mg/g)  54.11   44.84  40.79   4.83 

Fe (mg/g)  55.15   30.82  56.07   41.70 

Cu (mg/g)  3.63   2.36  2.44   1.23 

Zn (mg/g)  16.30   3.78  19.75   2.75 

%Sand   73.47   71.87  86.91   87.93 

%Silt   12.13   13.07  10.56   10.07 

%Clay   14.13   15.07  2.64   2.00  

 

Correlation Analysis of Weed Species Abundance and Soil Physicochemical Parameters 

In the dry season, the correlation result (Table 3) revealed that at depths 0-5, 5-10 and 

10-15 cm, respectively, abundance of weed species shows no significant (p>0.05) correlation 

with any parameter. This could be as a result of the impact of dry season on the soil, the weed 

species and with less farm activities on the arable farmlands. This assertion is in line with a 

study by Ogazie et al. (2022) on the influence of farming systems practices on physicochemical 

properties of soils in wet and dry season in University of Port Harcourt, Nigeria, which revealed 

that rainy season with higher mean values impacted more on the soil physicochemical 

properties than dry season with less mean values. Soils with moisture have the capacity for the 

mobility of the macro and micro nutrients within and around the soil to the reach of plant 

species roots for absorption. Water is an essential requirement in agriculture, especially in food 

crop production; it saturates the soil, unlocks all the vital nutrients in the soil and makes it 

available for plant use for growth and development leading to seed/fruit production (Mati, 

2005; Uchida, 2000). 

In the dry season when all farming activities were no longer carried out and also normal 

biological interfaces and developments that normally take place between the soil microor- 

ganisms, insects and animals that live in soil and the environment are also reduced to the lowest 

level. The weed seedlings abundance across all the three depths revealed no correlation with 

the soil physicochemical parameters. This might be as result of the dry period away from 

rainfall which ushered in the dry season, accompanied with elevated temperatures, intense and 

steady sunshine for example rainy and dry seasons mean values compared across the  three 

depths of 0-5,5-10 and 10-15cm respectively as follows:2465,5245;3179,3789;1828,3092 

(Table 1 and Figure 1)  which corroborates the findings of Zhang et al. (2019) short drought 

has the potential to impact on soil properties in a work conducted in Loess Plateau region of 

China. 

Furthermore, weed seedlings abundance during the dry season with no relationship to 

soil physicochemical parameters can be explained, nature of course makes exertions for plant 

http://www.jasd.daee.atbu.edu.ng/
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species to have offspring replace itself through seed/fruit or other specialized reproductive 

organs for continuity. This phenomenon occurs where dews or precipitation settles on the leaf’s 

surfaces of plants, absorb and which encourages the survival of plant species which might lead 

to fruit/or seed formation before the plant dry out to face severe drought. This corroborates Ye 

and Peng (2011) and Xie et al. (2021) in their findings that dew serves as sources of water for 

plant species survival in some places of low seasonal rainfall especially in arid and semi-arid 

environment. 

In the greenhouse, abundance of weed species seedlings of 2465 in the rainy season 

have correlation with K and Cu being macro and micro nutrients which could be as a result of 

the impact of cultural farming activities carried out before the soils samples were collected. K 

be it a macro nutrient is required to enhance seed production in plant and of course its presence 

or absence in the soil could interfere with the ability of plant species seed/fruit production. The 

result from the soil physicochemical analysis in rainy season revealed K (0.11cmol/kg) with 

control K (0.10cmol/kg) (Table 2). The increase in K in the rainy season could be as a result of 

ash from the initial burning of the cut down plant materials and this practice have continued 

over the last 5 years of cultivating the arable farmlands for crop production in the study area as 

reported by Ogazie et al. (2022). 

The available K from the ash in the soil might have encouraged the production of weed 

seedlings found at 0-5cm (2465) 5-10cm (3179) and 10-15cm (1828) across the soil depths 

(Table 1 and Figure 1). When a plant seedling gets all the required nutrients and conducive 

atmosphere needed for growth and development which in turn leads to robust root, stem and 

leaf development, it translates to good seed/fruit production. According to Morgan and 

Connolly (2013), Johnson and Mirza (2020); Uchida (2000), the availability of macro and 

micro nutrients in the right proportion affects the overall wellbeing of plant growth, 

development, biomass and seed/fruit production. Morgan and Connolly (2013) also noted that 

the lack of any of the macro and micro nutrients causes stunted growth, death of plant tissue, 

or yellowing of the leaves caused by a reduced production of chlorophyll, a pigment needed 

for photosynthesis. 

The soil analysis in rainy season with control revealed Cu (3.63 mg/g) and Cu (2.36 

mg/g) (Table 2). The importance of Cu in the soil cannot be over emphasized, it is required for 

enzymatic activities in plants and for chlorophyll, seed production and all other vital functional 

activities involved in growth and development of the plant (Vatamaniuka, 2022; Erisman et 

al., 2008). Seedling abundance at the depth of 10cm correlated with soil pH, with a correlation 

coefficient (p-value) of 0.501 (0.018). The soil analysis in the rainy season revealed the mean 

values of H₂O (1:1) pH 5.88 and control pH 5.19. As presented in Table 3, soil pH is vital and 

often described as master variable of soil, and it determines the functionality and the 

availability of all the macro and micro nutrients in soil required by plant for sprouting, growth 

and development which in effect determines when plant bears seed/fruit and biomass 

accumulation (Oshunsanya, 2019; Neina, 2019). 

Weed species abundance at 15cm depth is significant (p<0.05) and correlated with soil 

parameters of pH, P, Mg, K and Cu. Soil pH, a master catalyst, determines the availability of 

the various macro and micro nutrients in the soil. The soil pH regulates the increase and 

decrease of H+ in the soil which in effect influence the available nutrients reachable to plant 

for use in terms of growth, development, life cycle and other biological functions. At low pH 

many nutrients become less available to plant and while some heavy metal may become toxic 

to plants (Parikh & James, 2012; Oshunsanya, 2019; Neina, 2019). Nevertheless, the mean 

values of soil pH 5.88 slightly acidic might have encouraged the correlation and also with the 

presence of soil organic matter and clay in the soils evaluated which buffer soil to maintain a 

http://www.jasd.daee.atbu.edu.ng/
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pH range optimal for plant species growth because all these takes place during the rainy season. 

This assertion was observed by Ogazie et al. (2022) in influence of farming systems practices 

on physicochemical properties of soils in wet and dry seasons in University of Port Harcourt, 

and Barrow (2017) states that phosphate desorption by soil takes place at lower pH optimum.  

Phosphorus (P) an essential nutrient needed by plant in large quantity which promotes 

root formation, seed formation, stimulates tillering and increase water use efficiency. For P to 

be available in the soil and stimulate the mentioned activities, the soil pH must be at the optimal 

level available for plant use to support increase in size and branching ability resulting to more 

leaves, flowers and in effect highest seeding production capacity, baring non-limiting factors 

and soil pH neither acidic or alkaline (Barrow, 2017; von Tucher et al. (2018). 

Magnesium (Mg) needed in large quantity is essential for an array of fundamental 

physiological and biochemical processes in plant which include chlorophyll synthesis, 

production, transportation and utilization of photoassimulates, enzyme activities and protein 

synthesis (Ishfag et al., 2022). The availability of Mg depends on local climate, source rock 

materials, degree of weathering and specific agricultural system and its management practices 

such as crop type, cropping intensity, rotation and fertilization practices. It is phosphorus 

carrier in plants and is essential for phosphate metabolism. The deficiency of Mg is not easily 

noticeable, but more pronounced in highly used or cultivated, leached soil and influenced by 

soil acidity and cation exchange capacity (CEC) affected by organic matter and percentage clay 

(Hauer-Jákli and Tränkner, 2019). In deficiency older leaves show interveinal chlorosis, which 

develop spotted areas of dead tissues and leaf edges curl (Guo et al., 2016).  

Cu is a micro and an essential nutrient needed in very small quantity for proper growth 

and development of plants and involved in myriad of morphological, physiological and 

biochemical processes and acts as a cofactor in enzymatic activities that are essential for 

photosynthesis, respiration and transport chain according to Mir et al. (2021). Macro nutrients 

are needed in larger quantity while the micro nutrients are needed in small quantity for normal 

physical, biological and chemical processes from seed germination, growth and development 

to point of seed/fruit production. The completeness of all these macro and micro nutrients 

determines the amount of biomass and seed/fruit production from plants which include weed 

species that impact heavily on our crops planted in our arable farmland for food or cash crop 

production. 

The study area has been continuously cultivated for the last five years, and farmers are 

known to cultivate the soil every year and planting different crops species amounting to 27 

crpo species according to Ogazie et al. (2022) on influence of climate change on rural 

community food crops production pattern in high humid rainforest agroecology in southern 

part of Nigeria, which cut across both deep and shallow rooted crops, which included cassava, 

yam, vegetables, legumes fruits and spices. Litters from weeds, dead leaves from crops 

droppings, crops left over which decays thus contribute to the wellbeing of the soil and made 

available for crop species planted on the arable farmlands. This is line with the findings of Liu 

et al. (2022) that decomposition of litter has a positive effect on the soil nutrient content, and 

Hobbie (2015) foliar and soil nutrients across gradients, litter characteristics and root 

decomposition reinforce positive leaf litter feedback to soil fertility.  

These nutrients  P, Mg, K and Cu in the soil in which  weed species correlated with and  

with pH as the master catalyst might have  impacted on the arable farmlands from which the 

soils samples were collected for the weed seed bank study in the greenhouse as result of a 

number of cultural activities that were carried out on arable farmlands for example: bush 

clearing, bush burning and making of mounds which involves the mixing of all the ashes from 

the burnt bushes, litters, left over crops species  and the upturn of soil from soil surfaces deep 

http://www.jasd.daee.atbu.edu.ng/
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into the soil which could be as deep as 15-20cm. This corroborates Sainju and O’Brien (2013) 

Ogazie et al. (2022) that cultural practices to sustain the soil quality and address climate change 

for continuous increase in crop production and Ogazie et al. (2022) slash, burn, continuous 

tillage, mixed cropping of crops. It also shows that times of the year influence soil 

physicochemical properties in arable farmland in humid high rain forest (Table 1 and Figure 

1), (Table 3). 

 

Table 3: Summary of Correlation analysis of weed species abundance and soil 

physicochemical Parameters 

Depth(cm) Parameters Correlation 

Coefficient 

P-value Decision 

5 K(cmol/kg) 0.507 0.016 Significant 

5 Cu(mg/g) 

pH 

0.611 

 

0.003 

 

Significant 

10 pH 0.501 0.018 Significant 
15 pH 0.488 0.021 Significant 
15 P(mg/g) 0.459 0.032 Significant 
15 Mg(cmol/kg) 0.458 0.032 Significant 
15 K(cmol/kg) 0.445 0.038 Significant 
15 Cu (mg/g) 0.525 0.012             Significant 

 

CONCLUSION AND RECOMMENDATIONS 

The results from soil weed seed bank study and soil physicochemical properties in the 

rainy and dry seasons are reflection of farming systems practices adopted by the crop growers 

and the position of the soil fertility. Arable farmlands with the right composition of macro and 

micro nutrients in the soil under optimal pH will definitely provide robust plant growth and 

development. This will impact on the root system, stem, branches, biomass, flowering heads 

and eventual seed/fruit production mostly in the rainy season. Consequently, water availability 

in the soil determines the mobility of these soil nutrients acting on the soil pH get to the weed 

seedlings which in turn were positively correlated with those nutrients that were responsible 

for the proper growth and development for plants to produce seeds found on and within the soil 

in arable farmlands in the study area. Further work on this relationship will enhance weed 

control methods in arable farmlands across agro ecological zones.  
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