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SULIT



4551/2 Chapter 8:Dynamic Ecosystem



2 8.1 The abiotic and biotic component of the environment the abiotic factors of an ecosystem



No (a)



Marking scheme



Marks



Abiotic component and biotic component affect the growth of plants in zone A and zone B (i)Name one abiotic component and one biotic component in the diagram 1 1



Abiotic component: gradient/steepness of the slope Biotic component: Small insects / animal (b)



2



(ii)Explain how the abiotic component and biotic component in (b)(i) affect the growth of plants in zone A zone B 1 1 1 1 1 1 1



F1-The steepness of the slope in zone A is higher than zone B P1- In zone A, steep slope cause rapid drainage and run-off F2-The soil layer in zone A is thinner and drier P2-zone A has less plants compare to zone B F3-Zone B has higher population of small animals than zone A P3-Small animal like the earth worm feed on the rotten /dead/plants leaves P4-Th activities of earthworm increase the organic substances/fertility in the soil P5-Oraganic substances make the soil in zone B more suitable/fertile for plants growth



1
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Aspect Informatio n from the food web



2



Marking Scheme



Based on Figure 3, name the producers in the paddy field ecosystem. 1 Paddy plant What name is given to a chart of feeding relationships as shown in diagram 1 Food web (ii) Name one top carnivore observed by the student 1 Snake Give two ways in which energy may be lost in the food web. 2 (i) respiration (ii) excretion (iii) defaecation Diagram 4.1 shows the energy flow form one trophic level to the next \ Grass



Goat



90% energy lost to the surroundings Based on diagram 4.1 (i) State how the energy is lost to surroundings 1 As heat during respiration //being used during growth/ cell division / reproduction
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Aspect Information from the food web



2



Marking Scheme



Biotic and abiotic component influence the lives of organism in diagram Name two biotic component and 2 biotic component which influence the ecosystem Biotic component: producer,comsumer,plant,fish,tadpole(any 2) Abiotic component:Temperature .pH, light intensity ,soil ,rock, water(any2) Choose one abiotic factor and explain how its effect to biotic factor 2 F1- Sufficient light intensity is absorbed by the hydrilla to undergoes photosynthesis P1-So fish .prawn is provided with enough oxygen for their survival F2-(optimum) temperature not more than 45oC P2-Provide more stable habitat F3-pH value is neutral/ not acidic/ not alkaline P3-Aquatic organism are sensitive ti the effects of the pH of water // if the chabges in pH are considerable, they may be killed F4-Other abiotic factor P4-Any relevant explanation



F+P



State two ways in which energy may be lost in the food web 2 P!-lost to atmosphere as heat energy P2-Used to decompose dead matter ( by decomposer) P3-Used to carry out metabolism reaction in cells P4-Respiration P5-excretion P6-defaecation
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Aspect Information from the food web



Marking Scheme



2



(a) on diagram , mark and label (i)Producer: shrubs (ii)Second tropic level: Giraffes Diagram shows a food chain consist of phytoplankton, small fishes and shark in an aqautic habitat



State what is represent by the arrow in a foos chain? (transfer/flow of ) energy Explain why phytoplankton is placed as producer in the food chain? 2 F-Phytoplankton is an autrophic organism P1-Able to absorb light energy. consist of chloroplast P2-Synthesis their own food /carry out photosynthesis any2 Calculate the energy loss



Calculate how much energy is received by the secondary consumer in the food web if the energy in producer is 10 000kJ.2 10 000 kJ 10% 1000 kJ 10% 100kJ Producer Primary consumer Secondary consumer(1) 10 / 100 X 10 000 kJ = 1000 kJ 10 / 100 X 1000 kJ = 100 kJ(1) The bean plant contains 5900kJ, Calculate the total energy total received by the eagle 2 Population of bean plants will be reduced Draw and label a pyramid of numbers for bean plant,aphid and small bird 2 Total received by eagle =5900X10%X10%X10% -1m =5.9kJ -1m The grass contains 3100 kJ. Calculate the total energy received by the goat 2 Energy receive = 1/100X3100kJ =310kJ Module Biology Trail Paper Collection
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Aspect Calculate the energy loss



2 Marking Scheme The goat uses 300kJ energy received from the frass for its growth .State the percentage of energy used by the goat to grow 1 300/310X100% =96.8



The organism in the first trophic level absorbs 15000kJ solar energy, Energy loss at each trophic level is calculate the total energy transferred to the organism in the third trophic level 2 C1-10%X 1500kJ C2-=150kJ



Calculate how much energy is received by the secondary consumer in the food web if the energy in producer is 10 000kJ.2 10 000 Kj Producer



10%



1000 Kj



Primary consumer



10%



100Kj



Secondary consumer(1)



10 / 100 X 10 000 kJ = 1000 kJ 10 / 100 X 1000 kJ = 100 kJ(1)



Aspect



Marking Scheme Module Biology Trail Paper Collection
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Constructin g the Food chain & Food web



2 the organism in each trophic level in the pyramid of Based on the food web, draw and name numbers. Snake Bird / frog Grasshopper / caterpillar / bird Paddy plant Correct Shape– 1m Label: 2-4 correct – 1m 1 correct – 0m State two differences that you can see from the base to the top of the pyramid number.2 1. from the base to the top the number of organism decrease 2. Saiz organism form the base to the top increase The following organisms are found in a paddy field community. Grasshopper, Paddy plant, Caterpillar, Frog, Owl, Snake, Rat These organisms interact with each other in the community. (a) (i) Based on the above organisms, construct : A food web showing the interaction between all the organisms Criteria: C1 Producer C2 Correct arrows C3 At least two food chains which are related C4 Must have all seven organisms Grasshopp er Paddy plants



Caterpilla Rat



Frog



Snake Owl



C4 + 3C = 2 Aspect



C4 + 2C /1C = 1 Marking Scheme Module Biology Trail Paper Collection
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Constructin g the Food chain & Food web



2 trophic levels .Grasshoppers and caterpillars are pests A pyramid of numbers consisting of four for paddy plants. How can the population of the grasshoppers and caterpillars be controlled? Criteria: C1 4 trophic levels C2 Sequence and position of organisms in pyramid is correct



Ow l Snake /Frog Caterpillar/rat/g rasshopper Paddy Plant Note : Staircase also accepted Able to explain the control method Complete diagram 4 filling in the names of the organism to shoe the feeding relationships in this community 3



In each space below (i) draw and label a pyramid of biomass for the eagles , mice and bean plants in the habitat 2



OR Aspect



Correct pyramids shape-1m Correct labeling-1M Marking Scheme
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2



Constructin g the Food chain & Food web



Based on the diagram 4 above construct a food chain that consists of three tropic levels 2 marks 1.Hydrilla sp.



Prawn



2. Hydrilla sp.



fish



3. Hydrilla sp.



small fish



fish// bird big fish



1. 1mark for correct organism in sequence with Hydrilla sp 2. 1 marks for correct arrows Based on the diagram , construct a food chain consisting of four trophic levels1 Plant/hydrilla larva fish bird Based on construct food chain above construct a pyramid of numbers2



C1-4 trophic levels C2-sequence and position of organism in pyramid is correct An organism in the third trophic level in the food chain you have construct in (b) (i) has decrease Suggest a way to increase the number of this organism 1 Get rid of the bird from the habitat



Based on diagram (i) construct s food chain consisting of all organism shown Aspect



Shrubs Giraffes Marking Scheme



Lion
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Predicting & Suggestion



Aspect



2



Explain the change of number of organism from the base to the top of the pyramid3 F: As we go up the pyramid , there are fewer giraffes than trees / shrubs// fewer lions the giraffes P1-many trees/ shrubs providing energy to giraffes // many giraffes providing energy to lion P2-a large number of living organism at ye base of the pyramids is required to support a few organism at the top of the pyramid Pyramid of numbers can also show the sequence of organism through which energy is transferred Explain why a lot of energy is lost to the environment as it transferred from one trophic level to the next 3 P1-Energy is lost as heat during respiration at every trophic level P2-Through undigested matter egested by the consumer P3-through excretory product/area form consumer The giraffes in diagram has decrease in number Based on your biological knowledge. suggest a way to increase the number of this organism again1 1.Reduce the population of predators by killing /destroy the predators 2.conserve the organism in the 2nd trophic level 3.Breed the organism in the 2nd trophic level 4.increase the organism in the 1st trophic level An y one Explain your suggestion 3 P1-lions is the predators//shrubs is the producer P2-When the number of predator decrease. the giraffes will not be eaten //when the number of producer increase , the giraffes have more food supply P3-The breeding rate of the giraffes increase/ the polulation of giraffes increase Sharks have hunted and killed massively for their fins Explain what will happen to the population of phytoplankton and small fish if the shark is extinct3 F1-Population of small fish increase P1-no shark feed on //shark is the predator F2-population of plankton decrease P2-More small fish on the plankton F3-ecentually the population of small fish decrease any3 Marking Scheme Module Biology Trail Paper Collection
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Decomposers play an important role in2an ecosystem. Name one example of decomposer and explain its role in an ecosystem.2 F-Bacteria and fungi.2 P1-They break down waste products and dead bodies of other organisms1 P2-into simpler substances to be used again by plants1 Many problem related to the environment are result of human activities Explain one bad effect of the activities on the ecosystem 2 F-Deforestation /longing/open burning E1-extinction /destroy of flora /fauna E2-loss of biodiversity E3-distrupt of food chain /web E$-Land slides/soil erosion/water pollution /flash flood any 2 Interaction between biotic components



Effect to ecosystem



Type of interaction



Effect (Marking Scheme) Name the type interaction shown in the diagram commensalism Name and describe the interaction shown in diagram essay F1-Commensaliasm P1-A clown fish gains protection form ) predators) by living among sea anemones P2-Sea anemones unaffected



Explain the interaction between these two organisms 3 F-Commensalism P1-shark is the host neither gain any benefit nor harmed P2-Remora benefits P3-Remora obtain protection .food .transport from the shark Diagram show a pigeon orchid, staghorn ferns and bird nest What term are used to describe these organism Epiphyte Name the type interaction shown in the diagram Mutualism Name and describe the interaction shown in diagram essay F2-Mutualism P3-Alge synthesis for itself and for fungus P4-fungus supplies carbon dioxide and nitrogenous compound for alga to synthesise its food Type of interaction



Effect (Marking Scheme)



Mutualism



Based on figure, explain the interaction of Q (Mutualism) using another suitable example Module Biology Trail Paper Collection
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2 P1-example lichen ( algae and fungus) P2-relationship between two species of organism in which both benefit P3-The alga produces food for itself and also for the fungus and the fungus supplies carbon dioxide and nitrogenous products its food Describe the interaction represent by P (Leguminous plant & Nodule) P1-nitrogen bacteria in the root nodules fix nitrogen to form ammonia P2- which is used by the plant



Parasitism



Saprophytism



Type of interaction



P3-While rhizobium get shelter from the plant Based on diagram, explain the important of those three interaction in the ecosystem 10 Mutualism between Rhizobium s p. and legumes plants - Rhizobiums p. gets the habitat, food and protection fromlegume sp plants - Legumes plants do not have ability to produce nitrate from nitrogen and oxygen - Rhizobium s p. can carry out nitrogen fixation to form nitrate and legumes plants will use it / nitrate - This is one par to f the Nitrogen cycle. Name and describe the interaction of rafflesia sp. F-Parasitism P1-It benefits by living and obtaining nutrient from its host P2-Caude harm and weaken its host in the process P3-using it modified roots Based on diagram, explain the important of those three interaction in the ecosystem 10 Parasitism between mosquito and human - Mosquitoes is external parasite - lt act as vector - Transmitted e pathogen .g Plasmodium,from the malaria patient to other individual - Caused diseases - That disease cans spread faster in the community because the mosquito can bite infected person then bite others. Diagram shows mushroom What term are used to describe these organism Saptrophytes Reject:Saprophytism The saprophyte living on the rubber tree, explain what happen to the saprophyte if rubber tree die F-It continues to grow E-because it photosyhthesises Explain how mushroom can grow on saw dust F- mushroom grow on dead organic matter P1-Mushroom secrete enzyme P2-which digest the complex matter to simple substances Effect (Marking Scheme)
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Saprophytism



2 an experiment to study sucession process mould, A A group of student carried out piece of wet bread is kept in a dark room for 2 weeks Diagram 2 shows how quatdrat sampling technique is used to calculate the percentage of bread mound on day 6 Thr colour of the bread mould is observed energy 2 days. the name of bread mould is based on its colour, teble shows the results obtained



what is type of nutrition of bread mould 1 Saprophytic Based on table , state the pioneer species White mould What is the first successor species? Yellow mould Explain the process of successor by the species named in (c)(i) F1-Pioneer species /white mould changes the condition of the bread F2-Making it less suitable for the pioneer species / white mould F3-Making it more favourable for the yellow mould Based on diagram, explain the important of those three interaction in the ecosystem 10 Saprophttism between fungus and dead plant -fungus decay the dead plant/ break down the complex chemical substances into simple substance from dead Plant - can return the mineral e .g calcium ferum and others to the soil - Other plants can used it Type of interaction



Effect (Marking Scheme)



Saprophytism



By referring to diagram . Explain how to calculate the percentage coverage on the 6 th Module Biology Trail Paper Collection
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day



2



F1-count the number of square that are ( fully ) at least partially/more than half occupied by the mould F2-Use the following formula: the number of square that are ( fully) at least partially /more than half occupied by the mould X100% Total no of square 2M the size of each small square is increased to 2 cm2.Explain the effect of this to the accuracy of the percentage coverage estimatiton 2 F-The estimation will be less accurate E1-Because there will be less number of small square E2-which is fully and at least half /partially occupied by the mould The above experiment is carried out at pH 7 The experiment is repeated by using bread that has been sprayed with pH 5solution .Epxlain the effect to the growth of bread mould 2 F1-The growth of the bread mould increase E1-Mould prefer acidic/pH 5 condition Prey predator



State the relationship interaction between owl and rat Prey-predator Explain how the interaction mentioned exist Exist when organism is eaten by another What method is use to control the population of rat Biological control Explain how biological method carry out P1-owl is use as natural predator P2-To control the population of pest State one advantage of using biological control over chemical pesticides P1-because natural predator used very specific to a specific particular pest P2-Other organism are not affected by its presences Population of rat and owl are said to be reach dynamic equilibrium,Explain the meaning of the statement P1-This mean the population of owl and rat are stable P2-The change occur in organism in a cycle that keeps the population of both organism in certain range



Type of interaction



Effect (Marking Scheme)



Prey predator



Based on figure, explain the interaction of Q and R using another suitable example R:P1-Example : owl (predator),rat (prey) Module Biology Trail Paper Collection
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2 P2-control each other population P3-when the number of predators increases, the number of preys will decrease P4-when the number preys decrease, the number of predators will decrease (predators will die of starvation) P5-The number of preys will start it increase Grasshoppers and caterpillars are pests for paddy plants. How can the population of the grasshoppers and caterpillars be controlled? Explain the impact of the control methods on the paddy field community. F1: Use insecticide/ pesticide P1: Kill/ destroy the pests/ grasshopper and caterpillar P2: Accumulation of chemical substances in the other organisms of the food chain causes mutation/ death of organisms// accumulation of chemical substances in the surroundings cause water/ air pollution/ effect of pollution. (Ex: ozone depletion) P3: The mutant pests develop resistance to the pesticide/ insecticide F2: Biological control method P4: Predator kills only the specific pests/ grasshopper and Caterpillar P5: Causing imbalanced population of other organisms in the community/ disruption of food change P6: Pests population decreases, producer/ paddy plants population Increases A farmer have a problem of pest as rats in the farm palm all estate, Instead using pesticides , explain how these two method F- the methods is ) biological control P1-The uses of pesticide will kill the pests P2-The pesticide will accumulate in other organism in the food chain P3-Will cause mutation P4-The mutant organism/pest develop resistance to the pesticides P5-The biological control method uses predators to kill only their specific preys/pest P6-It will cause imbalance population of other organism to kill only their specific preys/Pest (any 4)
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2



Explain how interaction between the two organism controls each other population 6 F1-Prey-predator interaction F2-When the population of a predator ( wolf ) is high, the population of its prey ( rabbits) decrease E1-because the prey is eaten by e predator F3-when the population of the prey falls, there is insufficient foods for the predator E2-resultd in a decline/decrease of the predators population F4-When population of predator is low , the pray recovers and its population increase E3-result in an increase in the population of the predators( have enough food) any 6 Competition



The graph in diagram show s a relationship between Paramecium Aurelia and paramecium caudatum . Graph A –The paramecium species are cultured and paramecium caudatum . Graph A the paramecium species are cultured separately in a different Petri dish. Graph B both paramecium are cultured in the same Petri dish



Identify the type of relationship between the etwo species of paramecium and explain the graphs 10 Graph A F-Intraspecific competition P1-competition between the same species of paramecium P2-Competition for the same niche , food / nutrient/space P3-At the end of experiment the population of paramecium, caudatum Module Biology Trail Paper Collection
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P4-Showing that P.aurelia are2more adapted to the environment Graph B F2-Interspecific competition different species of paramecium P5-OCmpetition between different species of paramecium P6-Competition for the experiment, the population of P aurelia increase whereas p caudate, decrease P7-Showing that p Aurelia are more adaptable /stronger compared to P caudatum



Describe the graph above P1-Both paramecium share same source P2-Pramecium Aurelia reproduce faster P3-The population of paramecium caudatum decrease figure show the growth curve for a population of staphylococcus aureus and the population of another species of bacteria ( species X) that are cultured together



Name type of interaction between staphylococcus aureus and species X 1 Interpecific competition Explain what would happen if the supply of nutrient is increased at time T in the culture P1-The population of staphylococcus aureus decrease at a slower rate P2-but eventually species X will out compete staphylococcus aureus
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2 8.2 Theprocess of colonisation and sucession in an ecosystem Mangrove swamps No (a)



Marking scheme The mangroves are fragile complex and dynamic ecosystem, and are dependent on both biotic and abiotic factors .



Based on diagram 8 (b), discuss the importance of mangrove. 10 F1 - The stabilization of the shoreline E1 - dense network of prop roots/ pneumatophores / stilt roots E2 – give mechanical support to the plant E3 - trap the sediments E4 - prevent the shore from erosion /strong wind / tsunami F2 - Nutrient cycling E5 - decomposition of litter fall (from the trees) E6 - produces detritus / heterotrophic microorganisms, E7 - thus enhancing its nutritive value E8 - forming a food source / better feeding E9 - and protection. E10 - for suspension / deposit feeders /consumed by the juveniles of a variety of bivalves/shrimps / fishes E11 - which migrate into the mangrove environments in their life cycle F3 – Biodiversity E12 – (In mangrove forests) habitat for varieties of species F4 – Economic value E13 - The mangrove water, rich in detritus E14 - suitable for fishing / sustaining coastal fisheries. E15 – The trees for firewood / boat building / timber / tannin extraction E16 - collect wax, honey, shells, No



Marking scheme



1 1 1 1 1 1 1 1 1 1 1 1



10



Marks Module Biology Trail Paper Collection
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2



(b)



Discuss the importance of the ecosystem shown in Diagram 8 to the environment and economy of our country -F: resource for timber used in building industry - P : has many varieties of species of mangrove trees - F: Mangroves protect the coastlines and prevent coastal erosion. - P: The roots of mangrove trees act as wavebreakers which stabilise the coastlines. - F:: Mangrove swamps are good breeding grounds - P: The calm water and prop roots shelter thespawns from predators - F: Serve as habitat for many species of birds,amphibians and reptiles. - P: The habitat provides food, shelter, living space,and breeding sites for these animals. - F: Serve as natural barriers against torrentialstorms and tsunamis - P: The trees block the water from flooding theland during a storm.



1 1 1 1 1 1 1 1 1 1



6



Explain the adaptive characteristic of an organ P,,sand T that enable the mangrove trees to survive at the swampy seashore 10 Organ



Marking scheme



Marks
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Organ P



2 stomata F1-The leaves have thick cuticle //sunken E1-Reduce transpiration F2-The leaves are thick an dsucculent to store water



1 1 1



Organ R



F3-Highly branched root system ( that speard over a big area) prop roots E3-To support tha eplants in soft ground F4-Cell sap of mangrove root in hypertonic to seawater //cellsap has a salt content that is higher than that of seawater E4-able to withstand the high salt content of seawater to prevent water loss by osmosis from the root



1 1 1



Organ s



F5-Breathing root call pneumatophores E5-Grow upward and protude out of the ground to absorb atmospheric oxygen



1 1



Organ T



F6-Vivaparous seed ( the seed start to geminating while they are still attached to the parent plant E6-Seedling do not drown / drift to the sea Able to analyse Q1-Any F andE that compliment



1



Mangrove act as a natural barrier that absorbs the energy waves and winds , thus reducing the damage caused by the tsunami . Mangrove swamps are found in tropical and sub tropical region where fresh water meets salt water .they unique characteristic due to the abiotic factors Referring to the statement above, analyse the problem faced by pioneer successor species. Explain how the species can grow well adapted to this harsh condition / Explain how the species are adapted to overcome the problems encountered during process of colonization Problem (P) Adaptation (A) Function (F) P1-Soft muddy soil//strong costal A1-Avicennia sp. Have long, F1-To support themselves winds highly branched root system F2-These root anchor the plants A2-The Rhizophora sp. Have to the muddy soil any 1 prop roots Water logged conditions of the A3-(Avicenna) have breathing F3-Allow gaseous exchange soil/very little /decrease oxygen roots / pneumatophores / occurs/take place through pores for the root respiration lenticels A4- through pores called lenticels Module Biology Trail Paper Collection
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Excessive/direct exposure to sunlight // high rate of transpiration



A5-A thick layer2of cuticle covers the leaves/ have sunken stomata A6-The leaves are thick /succulent to store water A7-Cell sap of ( the root) cells are hypertonic compared to/has higher osmotic pressure than the soil water A8-Have pores on the hydathodes any one



The high content of salt/salinity makes the water in the soil hypertonic compared to the cell sap of the root cells/water diffuse out form plants/ the root cells by osmosis//dehydration Seeds fall onto teh ground die A9-seeds have vivipary because they are sunmerged in characteristic// Have viviparous the soft and water logged soil seedling High mortality rate //low survival rate of seedlings Analyze skill :Able to state at least 3 problem Synthesis skill :Able to state at least 3 adaptation and functions



F6-Reduce transpiration



F5-To store water F6- to ensure that the roots do not lose water by osmosis F7-Excrete the excess salt



F8- able to germinate while still attached to the mother plant F9-Can float horizontally on the water



Explain how mangrove trees K able to survive in zone U. No (a)



Marking scheme F1 : Mangroove trees K are Avicennia sp./ Sonneratia sp. P1 : have long underground cable roots that P2 : support them in the soft and muddy soil P3 : have thin, vertical breathing roots/ pneumatophores( which project above the water around the trees). P4: gaseous exchange / breathing P5 : the root cells also have a higher osmotic pressure P6 : prevent water lost from cells ( in the sea water ) P7 : Salt water that enters the root cells is excreted through hydatodes ( the pore in the epidermis of the leaves ) P8 : Able to germinate while still being attach to the parent tree / vivipary P9 : which increase the chances of survival of the seedlingsAny 6
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2



No (b)



(c)



Marking scheme Explain why most plants cannot colonise and grow in the swamps. P1: The ground is too soft and unable to support plants, P2: The water-logged / muddy swamps provide very little oxygen for root respiration. P3: The swamp water has a high concentration of salt and is hypertonic. P4: The plants growing in swamp will have the problem of dehydration. P5: Seeds that fall into the muddy swamp will die of dehydration / insufficiency of oxygen. P6: The swamp is exposed to strong sunlight and intense heat. P7: As a result, the plants growing there will lose water very fast by transpiration. Explain how the mangrove trees adapt themselves to the harsh living conditions. P1: Root system which is highly branched and spreads over a big area to give good support to the plants. P2: Pneumatophores (breathing roots) which grow protruding upwards above the ground. P3: The plant cells have high concentration of cell sap. P4: Hence, the cells are able to withstand the high salt content of the swamp. P5: Excess salt is eliminated through hydatodes found at the lower epidermis of leaves. P6: Viviparous seeds which germinate while still attached to the parent plant. P7: The long radical produced will let the seedling stick into the ground and not submerge or drift away. P8:Thick cuticle and sunken stomata which help to reduce the rate of transpiration



Marks 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1



colonnosation and sucession in a mangrove swamp



Based on the diagram, explain how colonization and succession take place in zones 1, 2,3and 4
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No



Marking2scheme



(d)



Zone 1: P1-The environmental conditions in the mangrove swamps/new habitat which make it unsuitable for gabitation are soft muddy soil//water logged conditions of soil /very little oxygen for root respiration// P2-The high content of salt/ salinity makes the water in the soil hypertonic compared to the cell sap of the root cells / the water diffuse out from plant/the root cells by osmosis//dehydration /Excessive exposure to sunlight / intense heat//high rate of transpiration Either one characteristic



Marks



P3-the pioneer species in a mangrove swamp are avicennia sp. faces the sea and // Sonneratia sp grows at the month at the river P4-The adaption of Avicennia sp and sonneratia spare highly branched root system to support themselves//e.g. Avicennia have long/ underground/horizontals cable/roots//avicennia and sonneratia sp) have breathing root //Pneumatophores with lenticels for gaseous exchange Either one adaptation P5-the extensive branching root system traps the slit and mud and sand particles and organic sediments P6-As more and more mud accumulate , cause a change I the environment/ habitat//the bank is slowly raised and contained less environment / habitat//the bank is slowly raised and contained less water// the soil become more compact and firm Zone 2 P7-this make it suitable for other species which is rhizophora sp//this favors the growth of rhizophora sp. P8-th species is known as successor// gradually the successor species replaces the pioneer species P9-The adaptation of rhizophora sp. are have Prop root to anchors themselves in the muddy soil/ have viviparous seedling//the seeds are able to germinate while still attached to the mother plant P10-the prop roots of rhizophora sp. trap more muds and slit and sand particles//the pioneer species and // the rhizophora sp. die/ decayed bodies adding humus to the soil P11-the banks are raised up even higher // the soil beome drier more solid / compact, more fertile and less saline zone 3 P12-Lead to favours the growth of buiguiera sp//bruguiera sp grow well in hardy clay soil P13-The adaptation od bruguiera sp have buttress roots for support//knee shaped pneumatophores of buiguiera sp have Buttress root for support knee shaped pneumatophores for gaseous exchange P14-The extendsive branching root system traps system traps more the slit and sand particles//organis sediment are more deposited //the successor causes further changes to the habitat//new mud banks are being built up seawards //the old banks move further inland Zone 4 P15-Finally environmental have been changed //the dry ;and is formed // the soil has become more compact, thicker and drier//the area become more shady P16-This would enable the seeds of nypa sp and pandanus sp to germinate and grow in the area // bruguiera sp are replaced by land terrestrial nypa and pandanus communityMAx 10
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Colonosation and succession in the pond



No (a) (b) (c) (d) (e)



2



Marking scheme Stage P shown in diagram 2.1 is the first process that occurs in nthe pond, Name stage P Give one Colonisation Give one example of plant X and plant Y Plant X:Hydrilla/elodea/cabomba Plant Y:Duckweeds(Lemna)/water hyacinths(Eichornia sp.)/Lotus(Nelumbia sp.) Explain why plant X in stage P is known as a pioneer species 2 E1-the earliest organism that colonize the pond E2-which change the condition of pond to be more favourable/suitable ( for other species) Arrange the stages in diagram 2.1 in a correct sequence P SRQUT Based on the Diagram, explain what is meant by colonization and succession and how the process bring about the formation of the primary forest in a habitat F1-Colonisation Is a process whereby a species colonises in a newly formed area /pond F2-Succession is a process whereby one species of organism / a community changes teh environment/habitat F3-Which results in the species/organism being replaced by other species P1-Activities of pioneer species (submerge Plants)/example causes a change in the environment/ habitat P2-the remain of plats / decayed bodied deposited to the pond bed P3-Pond become shallower P4-(also) add nutrient to pond water P5-Promotes the growth of floating plants /examples to replace the pioneer species / submerged plants P6-Floating plants covers water surface, preventing light from penetrating the water /causes less rate of plants photosynthesis in the pond P7-Result in greater rate of plants death which sink to the bottom of pond P8-Making the pond shallower P9-Floating plants are gradually replaced by amphibious plants/successors Module Biology Trail Paper Collection
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1 1
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1
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(f)



2 habitat/pond make it unfavourable for the P10-The successor causes further changes to the emergent/amphibian plants to grow P11-Amphibious plants are replaced by land/terrestrial community which dominates the area MAX 8 Describe the colonisation and succession in an abandoned pond. The first coloniser are the plankton and algae. These species are usually brought in by muddy feet of birds and other animals that visit the pond.



1



The phytoplankton and algae photosynthesise and provide food for the zooplankton. When these organisms die and decompose, there is more organic matter in the pond. These organic matter provides nutrients for growth of submerged plants.



1



1



1



Submerged plants such as Hydrilla and Elodea are now found in the pond. They can photosynthesise and spread rapidly by vegetative propagation.



1



When the submerged plants die, they sink to the bottom. They are decomposed and the humus layer becomes thicker. Soil is also eroded into the pond and the pond becomes shallower.



1



The conditions become unsuitable for submerged plants but more favourable for floating plants. The seeds are usually brought in by birds and animals that use pond. The floating plants such as Lemna, Eichornia and Nymphaea now grow in the pond. The floating plants cover a large area of the surface water and reduce the amount of sunlight to submerged plants. The submerged plants die, decompose and more humus is formed. As the pond becomes more shallow and fertile, the floating plants are gradually replaced by emergent plants. Sedges, for example, Cyperus and Fimbristylis are found on the edge of the pond.



1 1 1



1



As more plants die and decompose, the pond becomes even more shallow. The floating plants die and sedges and other emergent plants spread from the edge to the middle of the pond.



1



Eventually the pond is filled with soil and becomes drier.



1



Terrestrial herbaceous plant such as Euphorbia hirta, Ageratum conyziodes and other grasses grow in the area. The land becomes drier and more fertile.



1



The herbaceous plants are gradually replaced by shrubs and small trees.



1



Eventually a terrestrial forest is formed. TOTAL



1 10
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2



8.3 Population Ecology No (a)



Marking scheme



Marks



Quadrant sampling technique A group of student carried out an experiment to estimate the distribution of plants in a pond that has dried up by using 1mx1m quadrat. the result obtained is shown in table 2.2



By using the formula given , answer the question below



Calculate the frequency of species K Frequence of species K =4/6X100 = 66.7%



1



Calculate the density of species of L and M Species L=4+8+6+12+5+8/6 X 1m2 =7individuals per m2



1 1



Species M=3+8+0+2+0+4/6 X 1m2 =2 individual per m2



1 1
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Capture mark ad release and recapture technique No (a)



2



Marking scheme



Marks



Capture mark ad release and recapture technique Diagram shows two varieties of moth , Briston bertularia.One has pale,speckled wings whereas the other one of the same species has black wings



Equal number of both variety were released into a bush covered with trees with pale bark.Ahter to weeks, the population of each variety ware estimate using an estimating method Predict which variety has higher estimated population The moth with pale, speckled wings (b)



(c)



Explain your answer in (a)(i) P1-The moths with pale, Speckled wings with dark wings are more easily spotted/ detected by their predators//the moths with pale ,Speckled wings, are well camouflaged by the pale bark of the trees P2-More moths with dark wings are hunted and eaten by the predators Describe a method on how to estimate population of moths F-Use the capture , mark , release and recapture technique P1-capture as many moths as possible in the bush P2-Count the captured moths P3-marks the moths with a small dot of Indian ink P4-release the moth in the same place where they were captured P5-after a few days, go back to the same place and captured again as many moth as possible P6-count the recaptured moths, noted the number of moths which had been marked P7-Ppulation size=(a × b)/c a- the number of moths in the first capture b=the number of the momths in the second capture c=the number of marked moths in the second capture



1 1
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2 Classification of organism No



Marking scheme



Marks



(a)



(b)



(c)



Name kingdom A and its role in our digestive system F1-Monera P1-To synthesis vitamin B12 and vitamin K Kingdom a is one of the microorganism. The harmful microorganism which can cause disease is celled pathogen .After flood normally cholera can spread rapidly. Explain how cholera spread and its symptom F1-spread when someone drinking water/ eating food contaminated with cholera bacterium P2-Symptoms : diarrhoea.vomiting/ leg cramps/rapid loss of body fluid/dehydration Hierarchy in the classification of organism



The classification of organism is very important in very important in ecological studies and (ii) how two different animal Based on the above diagram , explain classification system is used to name both of those animals4 C1-Based on Linnaeus Binomial system C2-the first name begin with capital letter refers it genus whereas second name begins with small letter refers to species C3-The names are written in italic C4-(based on example from question ) Panthera is the genus and tigris is the species



1 1



2



1 1



2



1 1 1 1
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No



2 Marking scheme



(a)



The importance of biodiversity Biodiversity is the variety of plants, animals and microorganisms living on Earth. These organisms live in different ecosystems and are important to our lives. Based on the statement discuss the importance of biodiversity P- is a resource for food/timber to build shelter/as a fuel/fibresfor clothing. F- many plant species are original sources of pharmaceuticaldrugs/medicines. P- new commodities, for example, new crop plants or medicinal materials could be developed using the gene pool from wild species in the forests. F- allow for biological control to maintain stable population P- regulate climatic conditions, biogeochemical cycles, prevent flooding F- Natural ecosystems and species in the wild are beautiful P- there is much pleasure to be derived from unspoilt natural environment F- ecotourism P- could provide income for some countries Biodiversity is the variety of plants, animals and microorganisms living on Earth. These organisms live in different ecosystems and are important to our live Discuss the importance for the conservation of biodiversity. Biodiversity is important for several reasons: F- it provides humans with necessities of life P- is a resource for food /timber to build shelter / as a fuel/fibers for clothing F- many plant species are original sources of pharmaceutical drugs/medicines. P- New commodities, for example, new crop plants or medicinal materials could be developed using the gene pool from wild species in the forests. F-Allow for biological control to maintain stable population P- Regulate climatic conditions, biogeochemical cycles, prevent flooding F- Natural ecosystems and species in the wild are beautiful P- There is much pleasure to be derived from unspoilt natural environment. F- Ecotourism P-could provide income for some countries Any 2F and 2P Explain the importance of maintaining the biodiversity in a pond ecosystem 10 F1- as a source of food E1-fish/any suitable example has a high [protein content/ any suitable food class content F2-As a source of oxygen supply E2-The green plants undergo respiration n ( during respiration carbon dioxide is produced ) Ee5-A balanced carbon cycle F4-As a source of clean water supply E6-The dead organism are decompose by the bacteria/fungi F5-Interaction between plants and animals E7-the consumers depend on the producer for food E8-in the food chain/web E9-Energy flow form one trophic level to another trophic level F6-As a habitat for plant. animal/any suitable example E10-The suitable conditions allow the organism to breed/ increase the population / varieties E11-resulting in biodiversity E12-a balanced ecosystem any 10



(b)



(c)



Marks



1 1 1 1 1 1 1 1 1
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2 8.5 The impact of microorganism on life the effect of abiotic component an the activity of microorganism the role of microorganism in the ecosystem



Process X



Compound X



No (a)



(b) (c) (d)



(e) (f) (a)



Marking scheme Name P, Q and R Name the microorganism that is involved in the nitrogen cycle and lives in plantP.3 P: leguminous plant / example of a leguminous plant Q: nitrates( name the microorganism ) R: denitrifying bacteria Name process x Nitrogen fixation Name compound X Amonium compound Nme one type of cyanobacteria one type of mutualism bacteria and natural process C: Anabaena sp M: Rhizobium sp. P: lighting State two ways how the reservoir nitrogen ion are changed into nitrate P1-Through nitrogen fixation by nitrogen bacteria P2-during lightning Plant require some source of nitrogen to produce certain compound, Name the compound Chlorophyll Explain what will happen to nitrate when its absorb by the plats roots



Marks 1 1 1



3



1



1



1



1



1 1 1
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2 P1-Used in synthesis protein in plant P2-To form organic nitrogen compound in the plant (b) (c) (d) (e)



(f)



(a)



(b)



(c)



(d) (e)



(f)



Besides nitrogen fixation by microorganisms, name a natural phenomenon which is1 also able to convert nitrogen in the atmosphere to substance Q.1 Rhizobium sp /nitrogen fixing bacteria\ Microorganisms are involved in process Y.1 Lightning Explain how the nitrites is converted to nitrate compound P1-Nitrite are convert into nitrate ny nitrifying bacteria P2-Nitrobacter sp. Explain how protein in animal can be changed into nitrate P1-Duirng decomposition, decomposer break down protein compound P2-to form ammonium/ammonia P3-ammoniumammonia will be convert into nitrates by nitrifying bacteria Describe how ammonium compound produced in P (decomposition) and how the change into nitrate P1-P is decomposing process P2-dead animal and excretory waste of animal are decompose P3-by saprophytic bacteria, fungi break down animal an plant protein P4-Ammonium is then convert into nitrites by nitrifying bacteri Give one example of decomposer and its role in maintaining the ecosystem F-Saprophytic bacteria P1-break down organic matter and animal waste into simple molecule P2-return the nutrient contained in the remains of organic matter Number of saprophytic bacteria reduce because of excessive use of pesticides, describe how this would affect the production of protein by the produce P1-process of decomposition slow down P2-This will reduce the quantity of nitrogebous composition in the soil P3-Hence , the production of protein by the producer will be reduced Animal are not essential to nitrogen cycle explain why P1-Nitrogen can be recycled solely by plant because bacteria fix nitrogen P2-In the soil legumes return to atmosphere P3-Plant obtain their nitrogen from soil for nitrogen fixation Name one type of microorganism which is involved in process Y.1 saprophytic bacteria / fungi // putrefying bacteria / fungi Explain the role of the microorganism in ( c)(i)3 1. Saprophytic bacteria / fungi decompose protein in the dead plants and animals / excretory products of animals 2. to ammonium/ simpler nitrogenous compounds/ ammonia which is eventually converted to nitrates. 3. This increases the nitrate / nitrogen content of the soil. Explain how a deficiency of Q in the soil affects the growth of the plants.3 P1-Saprophytic bacteria / fungi decompose protein in the dead plants and animals / excretory products of animals P2- to ammonium/ simpler nitrogenous compounds/ ammonia which is eventually converted to nitrates. P3-This increases the nitrate / nitrogen content of the soil.



1 1



2



1



1



1



1



1 1



2



1 1 1



3



1 1 1 1



3



1 1 1



3



1 1 1



3



1 1 1



3



1



1



1 1 1 1 1 1



Module Biology Trail Paper Collection



4551/2



3



SULIT



3



SULIT



4551/2 Chapter 8:Dynamic Ecosystem



Denitrifying bacteria convert nitrate to nitrogen 2 Explain what will happen to the ecosystem if all the decaying bacteria die F-No decomposition take place P1-The soil become infertile P2-Photosyntehsis cannot take place



(g)



No (a)



1 1 1



3



Marking scheme Based on the diagram, discuss the role of microorganism in the nitrogen cycle 10



Marks



F1 -Rhizobium bacteria inside the root nodules of legumes and Nostoc sp.found freely in the soil fixed the nitrogen in air F2 - decaying bacteria / fungi decompose plant /animal / dead organism / wasteproduct P1 - to form ammonium compound F3 -Nitrosomonas sp./ nitrifying bacteria converted ammonium compound to nitrite F4 - Nitrobacter sp /nitrifying bacteria convert nitrite to nitrate P2 - nitrate is absorbed by plant to form plant protein P3 - (plant protein) eaten by an animal to form animal protein F5 - Denitrifying bacteria reduce the nitrate content in the soil P4 - by converting the nitrate into nitric oxide and nitrogen gas P5 - nitrogen gas goes back into the atmospheric to complete the nitrogen cycle



1 1 1 1 1 1 1 1 1 1



All organisms require nitrogen to live and grow. The atmospheric Nitrogen cannot be absorbed directly by plants. Module Biology Trail Paper Collection
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2



No (b)



Marking scheme Based on Diagram 8.1 explain how nitrogen in the atmosphere is converted into usable form such as compound R, S, or organic nitrogen and is maintained through the activities of : Microorganisms: F1 - Nitrogen fixation / conversion of N2 E1 – (Nitrogen fixing bacteria such as )Rhizobium sp / symbiotic bacteria . E2 - living in / mutual in root-nodules of leguminous plant E3 – (and) receive carbohydrates / a favorable environment (from their host plant) E4 - Nostoc / Azotobacter/Clostridium / free living (bacteria in the soil)/ blue-green algae (cyanobacteria) E5 - (convert atmospheric nitrogen )into (R ) ammonium compound / (S ) nitrate E6 – used for the synthesis of protein E7 – (when plants and animals die), decomposition (produces R / ammonium/ammonia) E8 – (ammonium is converted into R/ nitrites) by Nitrosomonas (nitrifying bacteria) E9 – (nitrites is converted to nitrates) by Nitrobacter E10 – An anaerobic process (which carry out by Denitryfing bacteria ) convert nitrates back



Marks



1 1 1 1 1 1 1 1 1 1 1



(to atmospheric nitrogen). Lightening F2 – Atmospheric / energy fixation / energy (of lightening). E11 - combines oxygen and nitrogen E12 – to form oxide of nitrogen E13 – dissolves in raindrops to form nitric acid E14 – which combines with minerals in soil (to form nitrate ) • Factories Fertilizer factory F3 – using synthetic nitrogen fertilizers/urea E15 – increase the amount of fixed nitrogen/ fertility/ nitrate enrichment in the soil (Any ten)



1 1 1 1 1 1 1 10
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Nitrogen is an important element to produce protein .Digarm 6.2 shows bacteria , aniamals and plants interaction in nitrogen cycle. Based on the diagram , explain the role of bacteria and plant in order to supply protein to the animal No (c)



Marking scheme



Marks



P1-rhizobium sp. which live in the root nodules of leguminous plants P2-This bacteria converting atmospheric nitrogen in the soil into ammonium ion /NH 4+ P3-Nitrogen fixing v=bacteria / azobacter which live freely in the soil fixing the nitrogen into P44-ammonium ion/ NH4+ P4-Ammonium ion / NH4+ are fixed to nitrates / NH3- by Nitrifying bacteria/ nitrobacter sp. P6-Ammonium ion /v and nitrate ion / NH3- is absorb by [plant roots P7-Plants are eaten by animal and hence, the protein has been digested into amino acid P-Animal made up the protein form the amino acid P9-When plants/animal dies. The protein in their body tissues is decomposed by decomposers P10-Saprophytic bacteria /. Fungi break down the protein to ammonium / NH 4+ P11-Denitrifying bacteria then break down the nitrites / NH3- into nitrogen gaseous any 10 P



1 1 1 1 1 1 1 1 1
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The harmful effect of microorganism No (a)



(b)



(c)



2 Marking scheme



Marks



The harmful effect of microorganism Microorganism can be very useful for human nut at the same time are harmful. Pathogen is microorganism that can cause disease and can be spread out through through several ways State two ways how disease can be transmitted 1. vector 2. air 3.Water 4. contact with infected person The method of controlling pathogens Explain one method of controlling pathogens Method (F) Explanation (E) F1-antibiotic P1-inhibit the growth or kill other microorganism F2-Vaccines P2-Induce the production of antibodies ( injection ) F3-Antiseptics P3-Inhibits the growth of microorganism F4-Disinfectants P4-To kill microorganism on floor, building or furniture//sterilize surgical equipment the use of microorganism in biotechnology



1 1 1 1



2 2 2 2



Name the microorganism and microoraganism Q Compare and co ntrast microorganism P and Q with respect t other harmful and beneficial effects on humans F1-Microorganism P is fungi/Mucor sp. and F2-Microorganism Q is bacteria Similarities Beneficial effect P1-Micororganism P and Q sre used to make antibiotics P2-Stretomycin is produced by tretomycin sp(q);while penicillin is produced by penicillium chrysogenum(P) P3-Micororganism P and Q are used in production of energy from biomass P4-Microorganism Q can be used to produced biogas while microorganism P is used in production of gas alcohol P5-Microorganism P and Q are decomposers P5-breakdown the dead plants /animal/waste product of animal



1 1 1 1 1 1 1 1
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2 P6-and released nutrient into the soil Harmful effect: P7-P and Q can cause sexual transmitted disease any 5P Differences Beneficial effects: P1-Q is used in the manufacture of bio-plastic and insulin but not p P2-Q is used to clean oil splits at sea due to leakage of oil tankers whereas P cannot be used for this purpose P3-Q is used to treat sewage nut not P Harmful effect P4-microorganism Q causes disease like cholera/food poisonijng/tuberculosis whereas P5-P causes diseases such as ringworm any 3P



1 1 1 1 1 1 1



Patient A Experience severe diarrhea and vomiting Dehydrated and experience weight loss Patient B Expereince high fever with rashes on skin Palm and sole become red and swollen Shows low platelet count As a doctor explain to these patient about their condition, your explanation should included these aspect Name of the disease (ii) Pathogen that caused the disease (iii) Method of transmission (iv) Ways to overcome the transmission of disease 10 Patient A i. ii. iii. iv.



cholera Vibrio cholerae Transmitted through contaminated water // waterborne disease // through vector/ houseflies that transmit the bacteria to the exposed food Drink boiled water // filter drink water // any suitable example Eat cooked food // do not exposed the food // any suitable example Use proper toilet // any suitable example



Patient B i. ii. iii. iv.



Dengue fever Dengue virus Transmitted by a vector/ mosquito ie Aedes (aegypti) Protect ourselves from the bites of mosquitoes that act as vector // any suitable example Eliminating the habitat for mosquitoes // any suitable examples Health education/ campaign The use of microorganism in biotechnology
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2 Biotechnology is the application of organisms or microorganisms or their biological Processes in the production of materials for use in medicine and industry. Discuss the uses of microorganisms in Uses (F) Explanation (E) Waste treatment P1- rich in organic matters, bacteria and microorganisms P2- (in oxidation pond)the sewage is decomposed by(millions) of aerobic bacteria(in the presence of oxygen) P3- Decomposed sewage/sludge settled to the bottom of the pond P4- fermentation takes place at sedimentation tanks using anaerobic bacteria P5- produce methane/carbon dioxide/minerals P6- digested sludge use as fertilizers Food processing



F: Use of yeast in making of bread and cake P: Fermentation by yeast produces carbon dioxidewhich makes dough rise. F: Beer brewed from barley/ wine from grape juice P: Yeast fermentation of the sugar in barley/ grape produces ethanol F: Yoghurt is made from fermentation of milk bybacteria / Lactobacillus sp. / Streptooccusthermophillus P: Bacteria converts sugar into lactic acid whichcoagulates the milk to / form yoghurt F: Cheese made by adding bacteria and rennin to milk. P: Milk separates into curd and whey/ coagulates F: Soya sauce made from fermentation of soya bean by fungi P: Yeast fermentation breaks down soya bean and gives it flavour



No



Marking scheme



Marks
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Most microorganisms are harmless and useful to human being. Diagram shows an example a type of microorganism from the kingdom of fungi. Describe the benefits of using above microorganism to produce useful products for humans 6 B1-bread making P1-Flour, sugar and yeast are used yeast helps the dough to rise through fermentation that release carbon dioxide B2-beer making P2-two species of yeast are used, beer is brewed from barley grains B3-Wine P3-Is made through fermentation of grape juices produce ethanol B4-soya sauce P4-is made from soya beans fermented by the action of fungi



any 3 set of B+P
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