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INTRODUCTION
 Objectives:
 1. Learning basic principles of ecology through own effort.1.1 Element Of ecosystem- biosis and abiosis 1.2 Dynamic Relationships of element and flow of energy through ecosystem
 2. Using simple apparatus and instrument in ecological studies.3. Learning the methods of collecting and analyzing ecological data.4. Writing ecological study report.5. Inculcating nature-loving attitude.6. Inculcating good moral values- cooperation, independence, and self confidence.
 Procedure :
 Students are divided in groups of four or five. Each group is led by a leader, who plans to study proposals chosen. The area to be studied, the objectives, rough working plan and the techniques to be carried out are determined. Each group will have a discussion with their teacher after completing the project.
 The record of each project, the product of the project, and the student‘s attendance is kept. A record of each project and the student’s attendance is sent in. Besides, the conclusion also sent in.
 Assessment:
 1. Assessment of the scrapbook for the field work emphasizes the way of writing of proposals and the project report.2. Project leader will be given 2 additional marks higher than the rest of the group members.3. Project leaders must hand in a confidential report of the participation of project members.4. Members of the same group may not necessarily obtain the same mark.5. Project report must be printed.

Page 3
                        

Group Work Schedule
 Work Candidate
 Attendance
 SECTION A1.Soil Sampling Technique2.Determination of the soil3.Determination of the content4.Detemination of organic matter5.Determination of the content of the soil6. Determination of soil pH7.Determination of the type of soil organism
 All CandidateAll Candidate
 All Candidate
 All Candidate
 All Candidate
 All CandidateAll Candidate
 //
 /
 /
 /
 //
 /
 /
 /
 /
 /
 /
 /
 SECTION B1.Planning the project and working2.Preparation of Apparatus3.Choosing of locale and quadrant4.Sketching of project plan5.Counting plant species6.Data Analysis
 All CandidateAll CandidateAll CandidateAll CandidateAll CandidateAll Candidate
 //////
 Miscellaneous1.Discussion and data arrangement2.Preparation of report3.Typing and report editing
 All CandidateAll CandidateAll Candidate
 ///
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Overall Attendance
 Candidate
 DATE
 TEH YU JIE 1 1 1 1 1
 PRISCILLA 1 1 1 1 1
 ALVIN LIM 1 1 1 1 1
 CHAI LI YING 1 1 1 1 1
 VICTORIA TAN 1 1 1 1 1
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Rough Working Plan
 1. An initial investigation is carried in the target area to determine whether the soil of the area is suitable to be studied.
 2. Initial investigation revealed that the targeted area is suitable to be studied because of the following reasons:
 I) there are sufficient types of organisms in the locale, thus providing enough variation for analysis.
 III) The appropriate size and area enables greater accuracy in the results obtained.
 3.With the favorable conditions noted by the members of the group, the locals, the forest of Taman Negara Selai, Segamat was chosen as study site.
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MAPS OF JOHOR
 MAPS OF BEKOK AND SEGAMAT
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LIST OF ADDITIONAL NECESSARY MATERIALS AND APPARATUS
 No Experiment Apparatus
 1 Soil Sampling Technique Metal cylinder and piston
 2Determination of the texture of the soil Tin Can, 250 cm3 measuring
 cylinder,100 cm3 soil sample,300 cm3 water, 1m ruler
 3Determination of the water matter content Aluminum foil pie dish,
 oven,dessicators,tongs,thermometer,soil
 4
 Determination of the organic matter content Desiccators and lid, tripod stand, Bunsen burner, asbestos mat, fireclay triangle ,tongs, crucible and lid, dried soil sample, tin can
 5 Determination of the air content of soil 500 cm3 beaker, metal seeker, water measuring cylinder, nails
 6Determination of soil pH Long test tube, test tube rack,
 spatula ,10cm3 pipette, BDH universal solution, distilled water
 7Determination of the types of soil organisms Tullgreen funnel, retort stand,
 beakers, hand lens, microscope, 4% formalin solution, soil sample
 8. Determination of the density of the plant species in a habitat – Quadrant sampling technique
 Quadrants measuring 1 m3
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Part A : Soil Analysis
 1. Soil Analysis Technique
 Aim: To obtain the soil sampleApparatus: Metal cylinder and piston ( to dig out)Procedure: a) the metal cylinder is pressed into the soil.
 b) the soil sample is removed from the metal cylinder using the piston.
 Picture:
 Conclusion : The soil sample can be obtained by using the metal cylinder and piston.
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1. Determination of the soil texture
 Aim: To determine the texture of the soil sample
 Apparatus : 500 cm3 measuring cylinder
 100 cm3 soil sample
 300 cm3 water
 Procedure :
 1. Add the soil sample to the measuring cylinder and cover with the water
 2. Shake the contents vigourously
 3. Allow the mixture to settle out , according to density and surface area of particles, for 48 hours
 4. Measure the volume of the various fractions of the soil sample.
 Picture :
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Results
 The percentage of stone, sand ,clay, and water components of the soil sample is calculated using the formula.
 Formula :
 % of the sand component : Height of the sandHeight of soil sample
 ×100%
 Type of soil component Height of soil component % of soil sample
 Stone 1.8 31.59
 Sand 0.9 15.80
 Clay 3.0 52.63
 Total 5.7 100
 % of soil component : 1.85.7×100 %
 = 31.59 %
 % of sand component =0.95.7×100%
 = 15.80 %
 % of the clay component =3.05.7×100%
 = 52.63 %
 Conclusion : The soil sample contains 31.59 % of stone, 15.80 of sand, and 52.63 of clay.
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TRIANGULAR DIAGRAM OF SOIL TEXTURAL CLASSES AS USED BY THE SOIL SURVEY OF ENGLAND AND WALES,1974
 % OF STONE COMPONENT : 31.6 %
 % OF SAND COMPONENT : 15.8 %
 % OF CLAY COMPONENT : 52.6 %
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Determination of the water content of soil
 Aim : To determine water content of soil sample
 Apparatus : Aluminium foil pie dish
 Balance
 Oven
 Dessicator
 Tongs
 Thermometer
 Procedure
 1.Weight an aluminum foil pie dish while it still empty. Record the mass ( a)
 2. Add the broken-up soil sample to the pie dish and weigh. Record the mass (b)
 3.Place the pie dish containing soil sample in the oven at 110 C for 24 hours
 4. Remove the sample from the oven and cool in the desiccator.
 5.Weigh the sample when cool, and record the mass.
 6. Return the sample to the oven for a further 24 hours .
 7. Repeat stage 4 and 5 until consistent weighing are recorded.
 8. Calculate the percentage of water constant as follows :
 = b−cb−a
 ×100%
 9. Retain the soil sample in the desiccator for experiment 4.
 Picture :

Page 13
                        

Results :
 The percentage of the water content of the soil sample was calculated.
 Formula :
 weight of waterweight of soil
 ×100%
 Mass of pie dish = 1.7g
 Mass of pie dish + fresh soil =81.7g
 Mass of pie dish + dry soil =49.0g
 Loss of water = ( 81.7-49.0 ) g
 =32.7 g
 % of water content of the soil =32.780.0
 x 100 %
 = 40.88 %
 Conclusion : The water content of the soil sample is 40.88 %
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3.Determination of organic matter of the soil
 Aim : To determine the organic matter of soil sample
 Apparauts : Desiccator and lid, Bunsen Burner , Tripod Stand , Asbestos Mat , Fireclay triangle tongs.
 Material : Dried Soil Sample
 Procedure ;
 1. Heat the crucible and lid strongly in the Bunsen Burner flame to remove all traces of moisture.
 2. Add the dry soil sample ( kept from the previous experiment ) from the desiccator and weigh, Record the mass ( b)
 3.Heat the soil sample in the crucible, covered with lid to red heat for I hour to burn all the organic matter. Allow the cool for 10 minutes and remove from the desiccators.
 4. Weigh the crucible and sample when cool.
 5. Repeat the stages 3 and 4 until constant mass is recorded.
 6. Calculate the percentage of organic content as follows :
 b−cb−a
 ×100%
 7.Repeat the experiment on soil sample taken from the different areas to demonstrate variation of organic content.
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Picture:
 Results: The percentage of the organic content of the soil sample is calculated
 Formula :
 Weight of organicmatterweight of soil sample
 ×100%
 mass of crucible + lid = 47.5 g
 mass of crucible + lid + dry soil = 60.0 g
 mass of crucible and lid + burnt soil = 59.0 g
 Soil sample used = ( 60.0- 47.5) g
 = 12.5 g
 Organic sample content = 60.0 -59.0
 =1.0g
 % of organic content = 1.0/12.5 x 100 %
 = 8.0 %
 Conclusion : The organic matter content of the soil sample is 8.0 %
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3. Determination of the air content of the soil
 Aim: To determine the content of the soil sample
 Apparatus: Tin Can of volume 200 cm, 500 cm of beaker , Metal Beaker .
 Materials : Water
 Apparatus : 1. Place the empty can open and uppermost into the 500 cm of the beaker and fill in the beaker with water above the water level of the can. Mark the water level in the beaker.
 2. Carefully remove the can containing the water and measures the volume of the water in a measuring cylinder. Record the volume ( a). The water level in the beaker will fall by the amount corresponding to the volume of the water level in the can.
 3. Perforate the base of the can using a drill, making about 8 small holes.
 4. Push the open end of the can into soil from which the surface vegetative has been removed until soil begin to come through the perforations. Gently dig out the can, turn it over and remove the soil from the surface until it’s level with the top of the can.
 5. Place the can of soil with open end uppermost, gently back into the beaker of water and loosens the soil in the can with seeker to allow the air to escape.
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6. The water level in the beaker with lower than the original level because water will be used to replace the air which was present in the soil.
 7. Add water to the beaker from a full of 100 cm of measuring cylinder until the original level is restored. Record the volume of water added ( b)
 8. Calculate the percentage of air content as follows :
 ba×100%
 9. Repeat the experiment on soil sample from different areas.
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Results : The percentage volume of water of air content in the soil sample is calculated.
 Formula :
 % of the volume of the air content =
 Volumeof soil sample ×Volumeof soil sample (air−free soil)Volume of soil sample
 ×100%
 Volume of air∈soilVolumeof soil sample
 ×100%
 Soil sample A :
 % of volume of air = 480−(480−400)
 480×100%
 =83.33%
 Soil sample B:
 % of volume of air = 480−(480−280)
 480x100 %
 = 58.33%
 Conclusion : The percentage of the air content in the soil sample varies as the soil are taken from different places and types of soil are different.

Page 19
                        

6. Determination of soil pH
 Aim : To determine the pH of the soil sample.
 Apparatus: Long test tube , spatula, 10 cm pipette.
 Material : Universal Indicator.
 Procedure :
 1. Add about 1 cm of soil to the test tube and 1 cm of barium sulphate, which ensures the flocculation of colloidal clay.2. Add 10 cm of distilled water and 5 cm3 of BDH solution. Seal the test-tube with the bung. Shake vigorously and allow contents to settle for 5 minutes.3. Compare the colour of liquid in the test tube with the colours on the BDH reference colour chart and read off the corresponding chart.4. Repeat the experiment on soil sample from different areas.Results : The results given by the indicator reveal that the pH of soil sample is
 Result A B C D E
 Area 6 7 8 9 7
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Conclusion : The pH of the soil sample from different areas has different areas has different pH which is 6,7,8,9. Thus the soil sample can be acidic, neutral, basic.
 PART B: Determine of the types of soil organisms
 Aim: To determine the types of soil organisms in a soil sample.
 Apparatus: Tullgreen funnel, retort stand, beakers, hand lens, microscope, glass slide, Bearman funnel
 Material: 4 % formalin solution
 Procedure :
 1. The soil sample is placed on a wire mesh. Organisms larger than the holes of the wire mesh are taken out using forceps and placed in a beaker filled with the formalin solution.
 2. A lamp is placed above the apparatus and it is switched on. The apparatus is left to set for 1 day.
 3. Soil organisms prefer dark,damp and cold conditions. The adverse conditions cause by the present of light will caused the organisms to move downwards , and drop into the beaker filled with formalin.

Page 21
                        

Result
 1.The type of organisms is shown below
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PART C DETERMINATION OF THE DENSITY OF THE PLANT SPECIES IN A HABITAT.
 Cockroach Milipede
 Black Ants Earthworm
 Centipede Spider
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Aim : To determine the density of the plant species in a habitat by using quadrant sampling technique and transect sampling technique.
 1. Quadrant Sampling technique
 Apparatus : Quadrant measuring 1 m
 Procedure : a) systematic sampling procedure –quadrants are placed at the same intervals.Along transects which runs across the investigation area at the same intervals.B) Random sampling procedure –using random table.
 Systematic distribution of quadrants Random Distribution of quadrants
 Discussion
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PART A : SOIL ANALYSIS
 Based on the result and observations made during the analysis of the study site, it is found that the soil sample contain 31.6% of stone, 15.8 % of sand, and 52.6 % of clay.
 The soil sample also contained 40.02 % of water. Water retention in the soil sample is most likely caused by the presence of loamy soil.
 The percentage of organic matter content of the soil sample is 1.67%
 The air content of the soil sample A is 83.33% and the air content of the soil sample B is 58.33%. This results shows that the difference is probably caused by the different type of soil taken from the different places.
 The pH of the soil sample from different area has different pH,which is 6,7,8,9.Thus, soil can be acidic , basic , or neutral.
 PART B ; DETERMINATION OF THE TYPES OF SOIL ORGANISMS
 Determinations of the soil organisms via the Tullgreen Funnel technique yielded the results where soil organsims were found, namely earthworm, ant, millipede, amoeba, spider and cockroach.
 PART C: DETERMINATION OF THE DENSITY OF THE PLANT SPECIES IN A HABITAT
 The quadrant sampling technique was used to identify the cover , density , and frequency of the plant species in the school field of Taman Negara Selai, Segamat.
 Broad leaf grass emerged as the plant species with the highest relative percentage cover the 52.99 %. Other types of plant species found in the school field were Digitaria Didastyla, Cyperus Acromaticus, Mimosa Pudica, Imperecta cylinderice, hydra flutuans, Commenlina nudiflora, sclrprus grosus, Colocasia and Axonopus cumpresus.
 Based on the observations, it is found that the texture of the soil determines the distribution of organisms inhabiting the area.
 Reference
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