
1 

 

 

 

 

 

 

QUARRY LIFE AWARDS 2018 

 

FINAL REPORT  

 

ON 

 

“STATISTICAL DETERMINATION OF THE BEST 
BIOLOGICAL GEOTEXTILE FOR PROMOTION OF 

BIODIVERSITY IN QUARRIES” AT YONGWA 
LIMESTONE QUARRY 

 

 

BY 

EMILY BANSAH (TEAM LEADER)  

AND  

BAYONG JAMEZ 

 
 

 

 

 

 



2 

 

 

 

 

 

 

1. Contestant profile 

 

 Contestant name: Emily Bansah 

 Contestant occupation: Graduate 

 University / Organisation University of Mines and Technology (UMaT), 
Tarkwa, Ghana 

 Number of people in your 
team: 

2 

 

 

2. Project overview 

 

Title: Statistical Determination of the Best Biological 
Geotextile for Promotion of Biodiversity in 
Quarries 

Contest: 
(Research/Community) 

Research 

Quarry name: Yongwa Limestone Quarry 

 

 

 

 

 

 

 

 

 

 

 



3 

 

Contents                                                                                                                     Pages 
ABSTRACT ...................................................................................................................................................... 4 

 

1.0 INTRODUCTION, BACKGROUND INFORMATION AND PROBLEM STATEMENT .............. 4 

1.1 Objectives of the Research ................................................................................................................ 4 

1.2 The Methods to be Used ..................................................................................................................... 5 

 

2.0 METHODOLOGY ................................................................................................................................. 5 

2.1 Site Visitation, Slope Selection and Scouting for Geotextiles ................................................... 5 

2.2 Gathering of the Geotextiles ........................................................................................................... 5 

2.3 Design of Geotextiles ....................................................................................................................... 6 

2.3.1 Bamboo ....................................................................................................................................... 6 

2.3.2  Palm Fronds ............................................................................................................................... 6 

2.3.4 Elephant Grass .............................................................................................................................. 6 

2.3.4 Maize Stalks ............................................................................................................................... 6 

2.4 Slope Preparation and Farm Soil Application .................................................................................. 6 

2.5 Application of the Geotextiles ............................................................................................................. 6 

2.5.1 Bamboo Grooves ...................................................................................................................... 6 

2.5.2 Maize Stalk Rectangular Grids ............................................................................................... 6 

2.5.3 Giant-grid Mats .......................................................................................................................... 6 

2.5.4 Elephant Grass Grids ................................................................................................................... 7 

2.5.5 Control ......................................................................................................................................... 7 

2.6 Monitoring and Data Collection ...................................................................................................... 7 

2.7 Data Analysis, Results and Discussion ............................................................................................. 8 

 

3.0     STAKEHOLDERS’ ENGAGEMENT ................................................................................................. 6 

 

4.0  CONTRIBUTION TO BIODIVERSITY, COMPANY AND SOCIETY ............................................ 6 

 

5.0 CONCLUSION AND RECOMMENDATION ......................................................................................... 7 

 

REFEENCES ................................................................................................................................................... 7 

 

APPENDICES .................................................................................................................................................. 7 

 

 

 



4 

 

ABSTRACT 
 
This year’s Quarry Life Global Competition is the 4th edition of this biennial contest organized by HeidelbergCement 
Group for both educational and scientific grounds through biodiversity promotion. For this reason, this research work 
seeks to promote biodiversity using the best biological geotextile among the four common geotextiles (maize stalk, palm 
fronds, bamboo and elephant grass) for the stabilization of slopes at Yongwa Limestone Quarry (YLQ).  The objectives 
of this project are to: (1) identify and use different geotextiles to stabilize slopes; (2) ascertain the best geotextile material 
for slope stability using statistical means; and (3) create the awareness and train locals on the best geotextile material. 
For these objectives to come to fruition, a selected slope was cleared and prepared to about 60 degrees using a backhoe 
excavator, with equal amount of farm soil applied on the slope of a dimension of 10m x 4m, and divided into five equal 
plots of 2m by 4m. Beneath each plot, a gutter of 2m x 0.5m x 0.5m dug to collect the eroded farm soil.  Out of the four 
geotextiles, three were ready available in nearby farms (the maize stalks, palm fronds and bamboo) but the elephant 
grass was hard to come by. The elephant grass and maize stalk were designed into rectangular grids, the bamboo 
stems were halved and cut at 1 m each forming grooves, the palm fronds were hand woven into a giant grid. The 
designed geotextiles were placed on the prepared slope and the gutters lined with thick polythene bags firmly pegged 
to the ground. The setup was left for monitoring on monthly basis. The first data collected was after two months, the 
eroded topsoil of each plot were collected by taking out the polythene bags and replaced with new ones. The main point 
of interest was the potency of each geotextile to check erosion of the soil on the slope through natural rainfalls, which 
will play a pivotal role in growth of flora and fauna species on the plot. The final data was collected and analyzed. The 
eroded soils were weighed and averaged. The control (plot 5) recorded the highest eroded soil (104.35 kg), the bamboo 
(plot 1) recorded the second highest (77.2 kg), maize stalks (plot 2) was third (66.6 kg), the elephant (Plot 4) recorded 
the second least (31.45 kg) and the grid mat made from palm fronds (plot 3) had the least (20.55 kg). Biodiversity 
promotion wise, Shannon-Wiener diversity index was used to determine the performance of each geotextile. The palm 
fronds mat had highest index of 1.97 followed by that of the elephant grass mat (1.02), then followed by the Maize stalk 
with 0.23, the bamboo mat plot had the second lowest value of 0.04 and the least (0.01) resulting from the control plot. 
It has been proven that out of the four geotextiles used for the research, the palm frond mat stands out to be the best. 
This confirms the results from the initial Borassus Project. This project has also established that the other geotextiles 
can be used for slopes stability at mines but the best will be to use the mat of the palm fronds. Stakeholders and farmers 
were engaged and made to understand the benefits of using palm fronds mat for slope stability. Moreover, this research 
has proven beyond reasonable doubt that, the slope stabilization problems can be mitigated using the local geotextiles. 
During reclamation, application of the palm frond mat will help reduce the high cost slope stability. 
 
1.0 INTRODUCTION, BACKGROUND INFORMATION AND PROBLEM STATEMENT 
 
Yongwa Limestone Quarry (YLQ) is one the quarry site that belongs to Ghacem Ghana Limited, which is a subsidiary 
of HeidelbergCement Group. YLQ has the mandate to mine and haul limestone to Takoradi and Tema cement factories 
in Ghana since its inception in 2004 (Owusu-Tweneboah, 2016). Base on Ghana’s minerals and mining laws, 
reclamation must be carried out at YLQ site during the closure of the quarry. Stabilization of slopes of during reclamation 
of mined out sites, a good number of mining companies in Ghana has failed in that regard. For this reason, erosion of 
the slopes by surface runoffs lead to the formation of gullies and rills, and hence, revegetation becomes a serious 
challenge (Nsiah et al., 2012).  There have been research works unearthing innovative means of mitigating these 
challenges of slope failures, which can result in loss of lives, equipment and properties. The Borasus Project (2007) was 
carried out using palm leaves mats to stabilize slopes for soil conservation, promoting biodiversity. Mimicking the 
Borassus project, Nsiah and his team in 2012 used elephant grass as biological geotextile in stabilizing slopes, that 
research as well yielded positive results, giving birth to the Esonosre mats of elephant grass.  The quest in biodiversity 
promotion using biological geotextiles did not end with the Esonosre mats, Dwomoh with his team as well brought into 
light another slope stabilization technique using Bamboo stems, Gramineae Bambusoideae. The questions asked 
include; why those materials? were those the appropriate materials given the site conditions? will another material prove 
to be best? and were these materials ready available?  These questions triggered this project. The project entails the 
use of the four geotextiles: maize stalks; Gramineae Bambusoideae (Bamboo stems); Pennisetum Purpureum (Elephant 
Grass); and Palm Fronds. Slope stabilization using biological geotextiles is the future since its less costly. Simple gutter 
method was deployed to determine the ability of each geotextile to check erosion and the Shannon-Wiener’s Diversity 
Index ascertains their various potencies of biodiversity measures. The success story of this pilot project will create the 
awareness of the best geotextile via teaching of the concept; stakeholders and community engagement.  

 
1.1 Objectives of the Research 

 
The objectives of this research are to: 
 
1. Identify and use different geotextile materials to stabilize slopes; 
2. Determine the best geotextile material for slope stability using statistical means; and 
3. Create the awareness and train locals on the best geotextile material.  
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1.2 The Methods to be Used 
 

The methods to be used for the research are: 
 
1. Simple Gutter Method;  
2. Shannon-Wiener’s Diversity Index; and 
3. Statistical means. 
 
2.0 METHODOLOGY 

 
In order to be the set objectives aforementioned, the following actions and activities were carried out as discussed in 
this section. 

 
2.1 Site Visitation, Slope Selection and Scouting for Geotextiles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2 Gathering of the Geotextiles  
 
A total of 150 maize stalks were cut to a length of about 1.5 and transported manually by team members to the 
preparation site ready for design. Similarly, the palm fronds were cut out from abandoned farms around the quarry site. 
The community is noted for the cultivation of the palm fruits, which makes the palm fronds readily available.  The palm 
fronds were cut from the farms. Mostly seen as waste materials especially when the palm trees are cut down for tapping 
of local gin, famously called “Akpeteshie” in Ghana. About 20 palm fronds were gathered. Bamboo is another common 
plant in Yongwa. Some locals in the community use the bamboo for construction of sheds in their farmlands and others 
use it as a geogrid for construction works. The bamboo stems were as well cut using a cutlass, each standing at about 
7m. The team gathered a sum of 6 bamboo stems. Elephant grasses were the final geotextile employed by the team. 
Unfortunately, the elephant grasses were not a common plant in the Yongwa community. After a rigorous search for 
this plant, it was found in a farm located in the next town which is about 8 km from Yongwa. The elephant grass was 
then cut out at over 1m long and transported on a motorcycle by the team members to the preparation site for design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Visitation to YLQ was the starting point of the field work of this 
pilot project. An orientation was carried out as soon as the team 
arrived on site. The team was also taken to the pit under the 
guidance of a staff of one the contractors for familiarization.  At 
the quarry pit, a portion of an old waste dump was selected for 
the project. Scouting for the geotextiles was the next task.  

In gathering the geotextiles, the team began with the maize 
stalks.  Maize farms are not difficult to come by in the Yongwa 
community. The team observed that after cultivating the maize, 
the stalks are disposed of either by leaving them on the farms to 
decompose or burnt by the farmers. Thanks to the promotion of 
biodiversity, these maize stalks will be utilized by using them to 
stabilize slopes in the quarry and even on farms. The maize 
stalks were cut from a nearby farm. 

 

 

 

Figure 1 Site Visitation 

    

Figure 2 Gathering of Elephant Grass (A), Palm Fronds (B), Maize Stalks (C) and Bamboo 

Stems (D) 

       (A)        (D)        (C)        (B) 
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2.3 Design of Geotextiles 
 
2.3.1 Bamboo 
The bamboo stems were chopped into pieces at 1m length. They were then halved into grooves. With a staggered 
pattern design of application, they were ready to be applied. 
 
2.3.2  Palm Fronds 
The palm fronds chopped into equal lengths of 2m each. The team then wove them into mats by interlocking the 
leaves firmly termed as Giant-grid mats.  

 
2.3.4 Elephant Grass 
Each elephant grass stem was cut at a length of 1m. With a woolen thread, rectangular grids were designed using 9 of 
the 1m stems, by tautly tying them. In all, 11 grids were designed for the project. 

 
2.3.4 Maize Stalks 
Like the elephant grass stems, rectangular grids were designed from 1m maize stalks cut. The team designed 11 of 
them as well.  
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
2.4 Slope Preparation and Farm Soil Application 
  
 
 
 
 
 
 
  
 
 

 

 

 

2.5 Application of the Geotextiles 

 
2.5.1 Bamboo Grooves 
Using a staggered pattern of 0.3m x 0.5m for the burden x spacing respectively. The 1m bamboo grooves were applied 
on the plot 1. To ensure firm anchorage to the ground, the grooves were pegged using wooden pegs that were designed.  
 
2.5.2 Maize Stalk Rectangular Grids 
On plot 2, the well-designed rectangular grids of the maize stalks were laid. They grids were pegged as well with the 
wooden pegs. 
2.5.3 Giant-grid Mats 
The Giant-grid mats of the palm fronds were applied on the next plot (3) to stabilize the slope, hence boosting 
biodiversity, just like the other geotextiles. 
 

  
 

Figure 3   Weaving of Palm Fronds (A), Splitting of Bamboo Stems (B) and 

Rectangular Grid of Elephant Grass (C) 

(A) (B) (C) 

The selected slope for the project was measured 
using a measuring tape with dimensions of 10m x 
4m. Having an undulating surface, a backhoe 
excavator was hired from one of the operating 
contractors at the YLQ to cut the slope at a gradient 
of 60 degrees.  The prepared slope was evenly 
divided into 5 plots. Each plot had a dimension of 2m 
x 4m with the length across the slope being 2m and 
the distance along the slope as 4m. Equal amount of 
farm soil was spread on the face of each plot. 
Beneath each plot, a 2 m x 0.5m x 0.5m gutters were 

dug using a pickaxe and a spade.  

Figure 4 Backhoe Excavator Preparing the 

Slope 
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2.5.4 Elephant Grass Grids 
With the same design as the maize stalks, the rectangular grids of the elephant grass were used to stabilize plot 4.  
 
2.5.5 Control 
The fifth plot was left bare, which served as the control for the project. 
The gutters directly below each plot was lined with thick polyethylene bags and pegged at the edges to collect any 
eroded soil. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2.6 Monitoring and Data Collection 

 
After geotextiles applied on the plots, the next phase of the project was the monitoring of the geotextiles performance 
as they were left for natural weather conditions. The setup was monitored in a period of every two months. The data 
used were primarily collected.  
 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On the first monitoring and data collection visit, the rains had set in with the rainfall amounting to 108mm. Rills and 
gullies had formed on some of the plots, which varied significantly. As the gutters collected the eroded soil from the 
various plots. Using a measuring tape, the rills and gullies were measured by their length x depth x width. Growth of 
living organisms was evident. The bags were removed with the eroded soil and replaced with new ones. Two months 
later, the team travelled to YLQ to check up on the setup again, now it was heavy rains time as the total rainfall recorded 
was 153mm. The eroded portions of each plot were measured again. The living organism were counted once more and 
classified. The polyethylene bags were also removed with the collected soil. The collected data were ready for analysis.  
 
 
 

  

Figure 5 Application of Geotextiles on Slope 

   

Figure 5 Shows the Collection of Eroded Soil (A), Measuring Depth of Gullies (B) 

and Replaced Polyethylene Bag (C)  

(A) (B) (C) 
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2.7 Data Analysis, Results and Discussion 
 
The data collected were analyzed using statistical means. The eroded soils from the various plots were collected twice. 
The weighing of the collected soil was carried out in the Geological laboratory of the University of Mines and Technology, 
Tarkwa (UMaT) as shown in figure 6. The mean weights of eroded soil are shown in the Appendix 1 in the 
 

                                                                                                                                
 
 
 
 
Another plot that did not thrive much in terms of 
vegetation cover was the maize stalk grids on plot 2 with 
25 %. As for the control plot, it performed abysmally 
regarding the vegetation cover which could be counted 
out with ease (1%). The elephant grass grids after 
retaining good amount of soil from being washed off the 
slope, they promoted a significant of floral growth, 83%. 
The Giant-grid mats of the palm fronds role on the was 
awesome, with 94% vegetation cover. The rills and 
gullies measured using measuring tape and recorded 
on each plot were computed to determine mean length 
and depth. The control plot had the highest average 
length and depth of 156.4cm and 48.6cm respectively. 
The bamboo grooves could not prevent the formation of 
rills and gullies that much, with 102.2cm and 34cm for 
the length and depth respectively. The maize stalks did 
check erosion to some point, but some rills and gullies 
were still formed as surface water trickle pass the grids, 
with length of 86.1cm and 23.6cm as the depth. Both 
elephant grass and palm fronds applied performed 
significantly in checking erosion but palm fronds had an 

edge over the elephant grass. The elephant grass had 
42cm and 11cm of length and depth respectively. The 
length of rills and gullies formed from the Giant-grid 
mats of palm fronds’ plot (3) was 7.5cm and, with depth 
of 4.5cm.  
 

 
 
 
 
 

 

Length (cm) 103 78 92 98 140 102.2

Depth (cm) 42 30 28 34 36 34

Length (cm) 24 68 77 98 128 65 143 86.1

Depth (cm) 22 12 28 19 10 47 27 23.6

Length (cm) 3 12 7.5

Depth (cm) 2 7 4.5

Length (cm) 24 60 42

Depth (cm) 13 14 13.5

Length (cm) 156 70 231 103 248 122 156 165 156.4

Depth (cm) 54 42 46 31 72 36 43 65 48.6

Geotextile Material RILLS AND GULLIES MEASURED Average

Control

Palm Fronds

Elephant Grass

Maize Stalks

Bamboo Grooves

Appendices The graph below shows average weight of the eroded 
soils on each plot. The control records a value of 104.35kg, the 
bamboo had 77.2kg, the maize stalks’ plot recorded 66.6kg of eroded 
soil, the elephant grasses’ plot eroded soil being 31.45kg and the palm 
fronds’ plot with the least of 20.55kg. The rills and gullies that were 
measured by their lengths and depths, were calculated and the mean 
length and depth of each plot found as shown in table 2 of the 
Appendices. Vegetation cover of the plots was estimated based on the 
dimensions of the plots. The bamboo grooves with a very minimal 
effort in checking erosion, the growth of flora was that insignificant as 
well (14%). 

Figure 6 Weighing soil in UMaT 

Geological Lab 

Figure 7 Mean Weighed Eroded Soils from Each Plot 

Table 1 Shows the Rills and Gullies Measured 

77.2
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The Shannon-Wiener diversity index, H of each plot was also computed to determine the contribution of the geotextiles 
towards biodiversity promotion. The Shannon-Wiener diversity index, H of each plot was also computed to determine 
the contribution of the geotextiles towards biodiversity promotion. The bamboo grooves had an index of 0.04, the maize 
stalks grids on the second plot index was 0.23, the third plot where the Giant-grid mats of the palm fronds had the 
highest diversity index of 1.97, close to it was 1.02 realised from the elephant grass grids. And control plot barely had 
any contribution to diversity with an index of 0.01.  The promotion of biodiversity using these geotextiles showed their 
varying potentials if this miniature project is to be implemented during reclamation on stabilizing slopes.  The fauna 
species found on the plots by counting were either “migrators”, consumers or inhabitants. A colony of ants was found 
on the Giant-grid mats’ plot as well as the elephant grass’s plot mostly, it is assumed they could migrate to the other 
plots in search for food.  
 
The ecological community formed within the area used for the project comprised of producers and consumers. The 
fauna that were found on each plot were counted to show their ability biodiversity enhancement in that regard. Some 
species like colony of ants, flies, butterflies and grasshoppers were seen in most of the plots, presumed to be searching 
for food. The fauna found on each plot were tabulated and shown in the appendices.  
 
3.0     STAKEHOLDERS’ ENGAGEMENT 
  
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

4.0  CONTRIBUTION TO BIODIVERSITY, COMPANY AND SOCIETY 

 
This project has proven beyond doubt that using palm fronds (Giant-grid mats), in stabilizing slopes can be replicated 
on a large scale. The ability of the mats to check erosion has led to the growth living organisms. The diversity of plant 
species that grew from the retained soil on the slope is a great plus to biodiversity promotion. Also, the presence of 
fauna on the plot, of which some are primary and secondary consumers, inhabitants and “migrators”, is another 
significant contribution to the ecological community. Aquatic life is preserved as turbidity of water bodies will be 
minimized through the erosion prevention. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Assembly man of the Yongwa community was briefed on the essence of this project and the what his community 

stands to gain from it. Yongwa being a farming community by occupation, locals were trained on how to design and 

use the Giant-grid mats on their farmlands if the need arises. 

 

Figure 9 Shows a Project Presentation to the Assembly and a Commercial Farmer of Benyihe (A) and 

Training of Locals (B) 

(A) 
(B) 

Figure 8 Shows Some Fauna Species Found on the Plots 

   
Grasshopper (A) Centipede (B) Snail (C) 
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For Ghacem as a company, slope stabilization during reclamation this project can be implemented to that effect. It will 
be cost effective for YLQ since due to ready availability of palm fronds that can easily be designed and applied. Also, 
design of the mats will be awarded to the locals which will bring them income and eliminate any form complaints from 
the catchment communities, strengthening the relationship between the company and communities. 
 
Through training of farmers, the project has enlightened them on a simple but effective slope stability technique using 
Giant-grid mats of palm fronds. Locals also stand to make some income when the Ghacem and other companies start 
to implement the project on a large scale by designing the Giant-grid mats. Through stakeholders’ engagement, 
awareness of this slope stability was created. 
 
5.0 CONCLUSION AND RECOMMENDATION 

 
The set objectives of this project were met, with palm fronds being the best biological geotextile for slope stability (and 
in biodiversity promoter by enhancing growth of diverse species of plants and the presence of fauna species). This 
project makes it clear, despite the use of other biological geotextiles such as the bamboo stems and elephant grasses 
for slope stability, the palm fronds is the best. The time frame for the project limits the extent of identification of some 
living organisms that will still emerge from the site. The availability of the geotextiles was not a challenge with the 
exception of the elephant grasses.  
 
It is proposed that the use of Giant-grid mats designed from palm fronds in slope stabilization should be taken beyond 
the QLA competition by Ghacem and other companies, and farmers as well.  
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APPENDICES 
 
Appendix 1 Eroded Soils Collected from the Plots 

ERODED SOIL WEIGHED 

# 1ST COLLECTION (kg) 2ND COLLECTION (kg) AVERAGE (kg) 

PLOT 1 96.5 57.9 77.2 

PLOT 2 84.7 48.5 66.6 

PLOT 3 24.7 16.4 20.55 

PLOT 4 34.1 28.8 31.45 

PLOT 5 112.6 96.1 104.35 

http://www.quarrylifeaward.com/quarries/ghana/limestone-quarry-yongwa
http://www.quarrylifeaward.com/quarries/ghana/limestone-quarry-yongwa
http://www.quarrylifeaward.com/quarries/ghana/limestone-quarry-yongwa
http://www.quarrylifeaward.com/quarries/ghana/limestone-quarry-yongwa
http://www.quarrylifeaward.com/quarries/ghana/limestone-quarry-yongwa
http://www.quarrylifeaward.com/quarries/ghana/limestone-quarry-yongwa
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Appendix 2 Fauna Species Counted on the Plots 

FAUNA SPECIES FOUND ON THE PLOTS 

# Plot Species No. of each Species 

Plot 1 (Bamboo Grooves) 

Ant 13 

Housefly 3 

Butterfly 1 

Grasshopper 1 

Plot 2 (Maize Stalks)                                    

    

Termites 25 

Grasshopper 2 

Ant 15 

Cricket 1 

Plot 3 (Palm Fronds) 

    

Snake 1 

Ant 38 

Termites 22 

Cricket 4 

Snail 2 

Millepede 1 

Centipede 2 

Grasshoper 5 

Butterfly 3 

Spider 2 

Dragon fly 3 

Plot 4 ( Elephant Grass) 

    

Ant 27 

Grasshopper 1 

Cricket 1 

Termites 12 

Housefly 3 

Plot 5 (Control) Ant 14 
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Appendix 3 Floral Species Counted on the Plots 

FLORA SPECIES ON THE PLOTS 

# Plot Plant Species Number of Plant Species 

Plot 1 (Bamboo Grooves) 

Tridax procumbens 2 

Eragrostis cilianensis 1 

Crabgrass 7 

      

  Plot 2 (Maize Stalks)                                    

Tridax procumbens 11 

Andropogon gayanus 3 

Convolulus arvensis 4 

Eragrostis cilianensis 1 

Babylonstoren weed 1 

Crabgrass 2 

      

   Plot 2 (Palm Fronds)                                    

Tridax procumbens 57 

Andropogon gayanus 76 

Convolulus arvensis 52 

Eragrostis cilianensis 33 

Babylonstoren weed 16 

Crabgrass 2 

Wild roso millet 43 

Aneilema beniniense 5 

Ricinus communis 21 

Mimosa spp 2 

Solanum torvum 1 

Creeping plant 556 

      

Plot 4 ( Elephant Grass) 

Tridax procumbens 48 

Andropogon gayanus 63 

Convolulus arvensis 15 

Eragrostis cilianensis 36 

Babylonstoren weed 3 

Crabgrass 2 

Wild roso millet 4 

Aneilema beniniense 7 

Ricinus communis 15 

Mimosa spp 1 

      

Plot 5 (Control) Convolulus arvensis 3 

  Eragrostis cilianensis 2 

 
 


