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L1: Photosynthesis and cellular respiration

photosynthesis.

Success Criteria Example/Exercise Page | Module
Y Students will explain how light energy is used to make sugars Investigation 10-11 | Modulel
from carbon dioxide and water through the process of Information from the text Lesson 1

1. Which part of the leaf is primarily responsible for capturing light?
a) Epidermis
b) Cuticle
c) Palisade mesophyll
d) Spongy mesophyll
2. What is the main function of the stomata in leaves?
a) Capture light
b) Gas exchange
c) Protect leaf surface
d) Support leaf structure
3. Which of the following statements about epidermis is correct’
a) Itis where photosynthesis occurs.
b) It contains chloroplasts.
c) Itis flat and located at the top and bottom of the leaf.
d) It allows gas movement.
4. What does the cuticle of aleaf do?
a) Allows gas exchange
b) Captures light
c) Provides a waxy protective layer
d) Contains chlorophyll
5. Which statement about the spongy mesophyll is NOT correct?
a) It contains chloroplasts.V
b) It allows gas movement.
c) Itis located beneath the palisade mesophyll.\/
d) Itis mostly found at the bottom of the leaf.- is not correct
6. What pigment is found in chloroplasts?
a) Carotene
b) Chlorophyl
c) Xanthophyll
d) Anthocyanin

Cross Section of Leal

7. Which type of mesophyll is primarily responsible for photosynthesis?

a) Spongy mesophyll
b) Epidermis
c) Cuticle
d) Palisade mesophyll
8. Where are stomata mostly found on a leaf?
a) On the top surface
b) On the bottom surface
c) Throughout the leaf
d) Only near the veins
9. Which of the following cells is NOT involved in photosynthesis?
a) Palisade mesophyllV
b) Spongy mesophyllV
c) Epidermis
d) None of the above
10.What is the role of chlorophyll in leaves?
a) Protects the leaf
b) Captures light for photosynthesis
c) Allows gas exchange
d) Provides structure
11.What is the main characteristic of the cuticle?
a) Made of cells
b) Allows gas movement
c) Waxy and protective
d) Contains chloroplasts
12.Which part of the leaf is flat and forms the outer layer?
a) Cuticle
b) Mesophyll
c) Epidermis
d) Stomata
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13.Which of the following is a feature of the spongy mesophyll?
a) Flat and protective
b) Contains chlorophyll
c) Allows gas exchange
d) Captures light
14.In which part of the leaf are chloroplasts primarily found?
a) Epidermis
b) Cuticle
c) Palisade mesophyll
d) Stomata

15. Which one of the following is atype of mesophyll?
a) PalisadeV
b) Spongy~
c) Epidermis
d) None of the above
16.What is the role of chlorophyll in photosynthesis?
a) To absorb sunlight
b) To break down glucose
c) Torelease carbon dioxide
d) To produce water

Success Criteria Example/Exercise Page | Module
Y Students will explain for how light energy is used to Collect Evidence 15 | Modulel
make sugars from carbon dioxide and water through How are photosynthesis and cellular 19 Lesson
the process of photosynthesis. respiration related? 20 1
Y Students will understand that in organisms, food Three-Dimensional Thinking 22
moves through a series of chemical reactions and Ql-P22 24
the molecules are rearranged to support growth or Real-World Connection (Q5)
release energy.
17.Which is the explanation of the change in energy shown on the model?

a) New energy is produced by plants during photosynthesis.
b) Large amounts of energy are released into the environment during photosynthesis
c) Energy from sunlight is destroyed as it powers photosynthesis
d) Energy input from the environment is stored in food molecules during photosynthesis
18.Which of the following is true about photosynthesis?
a) It only occurs in animals to release energy.
b) It requires carbon dioxide and water as reactants and produces oxygen and glucose.
c) It breaks down glucose to release energy.
d) It uses oxygen and glucose to produce carbon dioxide and water.
19.Why is cellular respiration important for organisms?
a) It produces glucose and oxygen needed for plants to grow.
b) It rearranges food to release energy required for growth and other functions.
c) It produces oxygen needed for photosynthesis in plants.
d) It absorbs energy from sunlight to make food for the organism.
20.What would happen if plants could not perform cellular respiration?
a) They would not need to produce their own food.
b) They would only be able to grow, but not make their own food.
c) They would not have the energy needed for growth.

d) They would produce more oxygen in the atmosphere.
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21.What role does photosynthesis play in the atmosphere?

a) It consumes carbon dioxide and produces sugar.
b) It maintains the oxygen level in the atmosphere.
c) It provides animals with glucose directly for energy.

d) It breaks down water to release carbon dioxide.

22.Which of the following is NOT true about plants’ leaves?
a) The color is green because chlorophyll reflects green light only

b) They are the major food-producing organsv

c) They contain stoma in the upper epidermal layer only= not true

d) They have many different types of cells in their structure
23.Which of the following is NOT correct?

a) The sun is the main source of energy for most life on Earthv

b) Not all energy an organism gets is used for life processes, some is released
as thermal energy

c) Energy cannot be created, but it can change form. This is called law of
conservation of energyV

d) Energy is like matter, it cycles through ecosystems, instead of flowing in one
direction= not correct

24.Which of the following is the correct equation for photosynthesis?

A CeH 1206 + 605 — 6CO5 + 6H,0 + energy AR

B 6CO4 + 6H50 + light energy — CgH1204 + 605 = —
C CeH1204 + 6H,O — 6CO5 + 605 .

D 60, + light energy — CgH1504 + 6CO5

25.Which of the following is the correct equation for cellular respiration?

A | CeH1206 + 605 — 6CO5 + 6H,0O -+ energy

B 6CO; + 6H50 + light energy — CgH1204 + 605
C CEH120ﬁ } 6H20 g 6C02 | 602

D 60, + light energy — CgH1204 + 6CO;

26.What are the main reactants in photosynthesis?
a) Glucose and oxygen
b) Carbon dioxide and water
c) Oxygen and water
d) Carbon dioxide and glucose
27.Which of the following is correct match for the process labeled by X?
a) Photosynthesis - 6C0O2 + 6H20 — C6H1206 + 602
b) Photosynthesis - C6H1206 + 602+ATP — 6C0O2 + 6H20
c) Cellular respiration - C6H1206 + 602 — 6C0O2 + 6H20+ATP
d) Cellular respiration - 6CO2 + 6H20 — C6H1206 + 602+ATP

28.Which of the following is correct match for the process labeled by Y?
a) Photosynthesis - 6CO2 + 6H20 — CeH1206 + 602
b) Photosynthesis - CéH1206 + 602+ATP — 6CO2 + 6H20
c) Cellular respiration - CeH1206 + 602 — 6CO2 + 6H20+ATP
d) Cellular respiration - 6CO2 + 6H20 — CeH1206 + 602
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29.What are the products of cellular respiration?

a) Oxygen and glucose
b) Carbon dioxide, water, and energy
c) Water and oxygen
d) Carbon dioxide and glucose
30.Why is cellular respiration essential for animals?
a) It releases oxygen needed by animals to survive.
b) It breaks down food to release energy for bodily functions.
c) It helps animals produce their own food.
d) It stores food for later use.
31.How do photosynthesis and cellular respiration relate to each other in plants?
a) Photosynthesis provides the energy directly used by plants.
b) Cellular respiration allows plants to use the energy stored in the glucose made
during photosynthesis.
c) Photosynthesis and cellular respiration are separate processes with no interaction.

d) Cellular respiration produces oxygen, which plants use for photosynthesis.
32.Which of the following is correct regarding the cellular respiration in eukaryotic cells?

e~
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a) The first step of cellular respiration occurs in the mitochondria
b) The second step of cellular respiration occurs in the cytoplasm
c) The process in which glucose is broken down into smaller molecules is called glycolysis

d) The waste products from cellular respiration are oxygen, water and ATP

33.During photosynthesis, which substances are converted into glucose and oxygen?
a) Glucose and water
b) Carbon dioxide and water
c) Oxygen and glucose
d) Light energy and oxygen

34.Which [fIGIEEHIE is essential for the process of PHOIOSYNTNESIS to occur?
a) Nitrogen
b) Glucose
c) Chlorophyll
d) Protein
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35.Which of the following equations correctly complete the reaction below in the figure?

2¢ &) cy Jadl) o) A jda

a 6CO2 + 6H20 — CsH1206 + 602

b CeH1206 + 602+ATP — 6CO2 + 6H20

C 6CO2 + 6H20 — CsH1206 + 602

d 602+ CsH1206 — 6CO2 + 6H20+ATP

36.What is the primary source of energy for photosynthesis?

a) Water
b) Carbon dioxide
c) Light energy
d) Chemical energy
37.What role do producers play in an ecosystem?
a) They decompose organic matter.
b) They consume other organisms.
c) They produce energy-rich compounds.

d) They recycle nutrients.

38.Which of the following are decomposers responsible for?

a) Producing glucose
b) Breaking down dead organisms
c) Consuming other animals

d) Releasing oxygen

39.Which of the following statements best describes the main [iffelencelbetween photosynthesis and cellular respiration?

a) Photosynthesis releases energy, while cellular respiration stores energy.

b) Photosynthesis produces oxygen and glucose, while cellular respiration breaks down glucose to release energy.

c) Both photosynthesis and cellular respiration occur only in plants.

d) Photosynthesis requires oxygen, while cellular respiration requires carbon dioxide.

40.The diagram shows how matter moves in a tree.

Which statement describes BilChiaythattheSourcelonthelenergy released during cellular

respiration is delivered to tree cells?

a) Water is transported from the roots to the leaves.
b) Sugars are transported from the leaves to the roots.

c) Minerals are transported from the roots to the leaves.

d) Carbon dioxide is transported from the leaves to the roots.

cO.

2 o,
H,0 \ /'Sugav Sunlight
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41.Meera is drawing a model of what happens when a person eats an apple.

Which statement best describes the next step in Meera’s model?

P
e
OO e

Apple Beginning of Sugar molecules
digestion from apple

a) Sugar molecules break down further to release energy inside of cells.
b) Sugar molecules combine chemically to absorb energy made by cells.
c) Sugar molecules break down further to release oxygen for use by cells.

d) Sugar molecules combine with other molecules to absorb waste material from cells.

Sample Writing questions [FRQ]

Photosynthesis Process

Q1: Answer the following questions:

a. What are the main inputs/ outputs required for photosynthesis?

Input Output

b. Describe the role of chlorophyll in photosynthesis.

Chlorophyll absorbs light and reflects green light. Chlorophyll makes the plant appear green. Chlorophyll stores and traps

c. Explain the steps of photosynthesis

First: get sunlight, break down water, oxygen is released.

Second: Hydrogen with CO2 to make glucose (sugar)

Q2: Study the opposite figure and answer:

1. How do plants, such as sunflowers, use sunlight to produce food?

Photosynthesis is a series of chemical reactions that

. . . \ Chlorophyll absorbs light
convert light energy, water and cardon dioxide into

glucose, and gives off oxygen. The sugars produced L (hydrogen, oxygen)
can be used immediately or stored by the plant for energy splits apart water molecules into
growth hydrogen atoms and oxygen atoms

2. Label the missing parts of the Cellular Respiration process

1. smaller molecules

2. Oxygen

3. ATP

4. Water

5. Carbon Dioxide
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3. Explain how plants and animals process energy from food.

First: in the cytoplasm, break down glucose to small molecules
[Glycolysis]

Second: in the mitochondria, small sugar molecules with oxygen give
ATP, water, CO2

Q3: Study the below figure and answer:

1. Label the image of the system below to track the energy transfer in photosynthesis and cellular respiration.

A-Carbon dioxide and water (photosynthesis)

B-Glucose and Oxygen (cellular respiration)

2. ldentify inputs and outputs of each part of the system.

Photosynthesis Cellular respiration

Input  Sun + water + Carbon Sugar (glucose) + oxygen
dioxide

Output  Sugar (glucose) + oxygen | water + Carbon dioxide +
ATP

Equation 6CO-> + 6H,0 — CgH1206 + CeH1206 + 602 — 6CO2 +
60- 6H20+ATP

3. Explain the transfer of energy and cycling of matter by modeling the chemical reactions of photosynthesis and cellular

respiration below. Use arrows to show movement in your model.

sOlar energy

~>

Photosynthesis

BCOE + BHEO b3 CGH1EO'5 + BOE

carbon water

— lucose
Cellular respiration g oxygen

dioxide \C—-

chemical energy
(ATP) + heat
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L2: Flow of Energy

Three-Dimensional Thinking

Success Criteria Example/Exercise Page | Module
Y Students will describe how energy is Evidence (A) 28 Modulel
transferred between producers, Text in page/Definition from text 30 Lesson 2
consumers, and decomposers in Three-Dimensional Thinking 35
ecosystems. Go online/ Collect Evidence/ Trophic levels 38
figure 40
Summarize it 41

1. In what form is energy typically lost from an ecosystem?

a) Inthe form of light

b) In the form of chemical energy
c) Inthe form of thermal energy
d) In the form of oxygen gas

2. What happens to the energy that is NOT transferred to the next trophic level in an ecosystem?

a) Itis destroyed

b) Itis converted to matter
c) Itislost as heat

d) Itis stored in plants

3. Which of the following does NOT describe energy flow in ecosystems?

a) Energy flow usually starts with the sunv

b) Energy moves from one organism to anotherv

c) Energy moves in one directionV

d) Energy is constantly recycling= is not true
4. In the following food web, how do you classify the animal in the box?

a) Herbivore
b) Carnivore
c) Producer
d) Omnivore

the bird eats plants and
animals= omnivore

5. In the following food web, how do you classify the animal in the box?

a) Herbivore
b) Carnivore
c) Producer
d) Decomposer
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6. In what form is energy that is NOT used for life processes released from living things?

a) Light energy
b) Sound energy
c) Thermal energy
d) Chemical energy




7. Which of the following flows through ecosystems in one direction?
a) carbon
b) energy
C) nitrogen
d) water
8. which of the following statements is correct:
a) Energy, just like water, cycles through ecosystems.
b) Energy cycles while water flows through ecosystems
c) Energy flows while water cycles through ecosystems
d) None of the above
9. Energy pyramid is broader at base and narrower at top, as the energy

a) Itincreases along the food chain on every trophic level by 10%

b) Decreases along the food chain, and only 10% of energy transferred to the next trophic level
c) Decreases along the food chain, and only 1% of energy transferred to the next trophic level
d) Increases along the food chain on every trophic level by 1%

10.Which of the following is TRUE about an energy pyramid? '%' S—
a) It shows how energy decreases at higher trophic levels g o R
b) 90 % of energy is transferred from one trophic level to the next one. | TR N
c) Itincludes only herbivores ¢ U ow (10 percent o snergy avalie)
d) Itincludes only decomposers g , !
i . ; SR Trophic level 1
2 - P (100 percent of energy avallable)
PAN A :

11.Which of the following explains why producers represent the base of the energy pyramid?

Trophic leve!l 32
() percent of enorgy avallntieo)

Trophic level 2
(1O percont Of N gy availlania)

- ~ Traophic level 1
et (100 percent of anorgy avalatiie)
LS Y S ‘l

a) Because producers are only found at the bottom of the pyramid

b) Because predators eat more organisms in their own level than organisms in other level
c) Because consumers eat both producers and other consumers

d) Because organisms use most of the available energy to fuel their life processes

Avelatls dopry Geoieakes

12.How much energy is typically transferred from one trophic level to the next in an energy pyramid?

Trophic level 3
{1 percent of energy avallable)

Trophic level 2
(10 percent of energy available)

Avadable energy decreases.

Trophic level 1
(100 percent of energy avallable)

a) 1%
b) 10%
c) 25%
d) 50%
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13.1f a secondary consumer has 20 units of energy available, how much energy was originally captured by the
producers that fed the primary consumers.
a) 20,000 units of energy
b) 2,000 units of energy
¢) 200 units of energy
d) 2 units of energy
14.1f a producer (like a plant) captures 1,000 joules of energy from sunlight, how much energy is available to the
primary consumer that eats the plant?
a) 1,000 joules
b) 100 joules
c) 10 joules
d) 900 joules
15.Which of the following explains why does the top receive the least amount of energy?
a) Energy is lost as heat
b) Producers do not store energy
c) Only herbivores can use the energy
d) Energy is used for reproduction only
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16.Analyze the food web. Which statement is correct?
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e) The model tracks the transfer of energy as energy flows in this ecosystem
f) The transfer of matter back into the environment occurs only at the detritivore level
g) The model shows the transfer of matter only
h) The decomposers in the model use matter but not energy for their life processes
17)A student draws this diagram to show the energy flow in an ecosystem that contains producers, consumers,
and decomposers.
The diagram is incomplete. Which statement best describes how the student should complete the diagram?

Producers +——| Consumers

&

Decomposers

a) Draw arrows to represent the input from other energy sources.

b) Draw arrows to represent the energy lost to the environment at each level.
c) Draw an arrow to indicate energy flow from consumers to producers.

d) Draw an arrow to indicate energy flow from decomposers back to producers.

18.In an energy pyramid, approximately 10 percent of the energy available in one trophic
level is transferred to the nextlevel. Which statement helps explain why this occurs?
a) Consumers eat both producers and other consumers
b) Organisms use most of the available energy to fuel their own life processes
c) Predators eat more organisms in their own level than organisms in other levels.
d) Producers exist in only the lowest level of pyramid.

19.What does the Law of Conservation of Energy state?
a) Energy can be created but not destroyed.
b) Energy cannot be created or destroyed, only transferred or transformed.
c) Energy can be destroyed but not transferred.
d) Energy is always lost in every transfer.
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20.How does the Law of Conservation of Energy apply to maintaining the human body temperature of 37 degrees
Celsius?
a) The human body creates new energy to maintain its temperature.
b) Energy consumed as food is converted to maintain body functions, including temperature.
c) Energy is continuously lost, and new energy is created to sustain body temperature.
d) The body does not need energy to maintain its temperature.
21.How do different organisms obtain energy?

a) All organisms get energy directly from the Sun.
b) Only plants get energy from the Sun; animals get energy by consuming other organisms.
c) Organisms get energy by absorbing it from the air.
d) Plants and animals both directly consume energy by photosynthesis.
22.Why does energy flow in an ecosystem rather than cycle?
a) Energy flows because it eventually returns to the Sun.
b) Energy flows because it moves from one organism to the next and does not return to its original source.
c) Energy cycles because it is reused by each organism.
d) Energy cycles between the Sun and organisms continuously.

23.Which type of consumers does Squirrel monkey belong to?

Sun Scarlet
macaw
Harpy

eagle

T Squirre)
; 3 maonkey

Flowers ?:& 2’_\ R ot
Butterfiy t{;; e Beetle
-
ANODR i ” - Doad
S —— T - Fungus fruit

a) Herbivore
b) Carnivore
c) Omnivore
d) Detritivore
24.In a food chain, which organism is considered a primary consumer?
a) Grass
b) Rabbit
c) Hawk
d) Mushroom

Sample Writing questions [FRQ)]

Q1: Answer the following questions:

1. How do producers obtain energy?

Producers are organisms that make their own food (energy) through photosynthesis. They get energy from the sun.

2. How do consumers obtain energy?

Consumers are organisms that eat other organisms to get energy.

are primary consumers (rabbits, deer) = they eat . They get energy by consuming the glucose produced by plants.
are secondary or tertiary consumers (lions, eagles) = that eat other ﬂto get energy.
are consumers that eat to get energy (humans, bears, monkeys)
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3. How do decomposers obtain energy?

Decomposers are organisms, such as fungi and bacteria, that break down dead organic matter to get energy.

4. Why are decomposers vital (important) in an ecosystem?

They play an important role in recycling nutrients in the ecosystem.

4. Draw a model of a food chain. Use arrows to model the flow of energy.
Label each organism as a producer or consumer and label each type of consumer.

Herbivore carnivore qi"livore

W
-

-

~
2ol
sunlight producer Primary Secondary Tertiary

—

“l

5. How does energy move through opposite food chain?

Energy moves from the Sun to a producer (plant), to the primary consumer (rabbit), to the secondary
consumer (snake), to the tertiary consumer (eagle) through feeding relationships.




Q2: Study the opposite figure and answer the following questions:

Ayaiabie energy decronses

Trophic levei 3

(1 percont of & nergy avallable)

Trophic level 2

(10 percertt of energy availabie)

Trophic level 1
{100 percent of energy available)

1. Calculate the available energy for primary consumer if the plants received 700 joules= 70 joules

2. Calculate the available energy for a secondary consumer if the plants received 1000 units= 10 joules

3. Calculate the available energy for plants if the primary consumer received 800 units= 8,000 joules

Level 3

4. Is the opposite diagram a correct representation for the energy transfer? Explain your answer

Level2
Level [IJ

No, it is not correct. The bottom level (trophic level 1) should be the biggest level, the producers receive the most amount of energy.

Q3: Study the opposite figure and answer the following questions:

Complete the following chart:

Organism How does it obtain Type?

energy?
Fox The sun carnivore
Frog/bird Grasshopper herbivore
Grasses The sun producer
Hawk Rabbit/mouse/snake carnivore
Rabbit/mouse/grasshop | grass Herbivore
per

What would happen if hawks were removed from the food web?

It would cause the ecosystem to be unbalanced. There would be an increase and overpopulation in herbivores

Organism How does it obtain Type?
energy?

Diatoms The sun Producers
Leopard seal .

Orca P carnivore

Orca Leopard seal / great carnivore
white

Fish Copepods/ krill carnivore

Copepods/ krill diatoms Herbivore

Calculate the original energy captured by diatoms, if fish received 350 joules of energy.

the original energy captured by the diatoms is 35,000 joules of energy

350j (fish)

\

(copepods/krill) x10 = 3500

/

/

N\

(Diatoms) x 100= 35,000
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L3: Cycling of matter

Success Criteria Example/Exercise Page | Module

Y Students will describe how matter cycles through living | Collect Evidence/Definition | 50 | Modulel

and non-living parts of ecosystem. from text 52 Lesson
Y Students will understand that atoms are conserved as Collect Evidence 53 3
they cycle through the ecosystem. Nitrogen Cycle figure 54

Collect Evidence/ Oxygen 56
cycle figure 57
Summarize it

Three-Dimensional
Thinking

1. Which of the following is NOT true about systems that cycles matter?
a) Living things play a role in the cycling of matterv
b) Matter changes form as it cyclesV

c) Some matter is destroyed as it cycles through the environment\
d) Matter is constantly cycling through the environmenty
2. Which of the following completes the missing labels correctly?

This is not true-matter is not destroyed as it cycles through
the environment

O
(oxygen)

During photosynthesis,
plants release
e e Animals and other

1 I Animais and other organisma take in
A " organisms releose carbon oxygon gas

gas into the air o from the air.

= |
| R |
Ouring — into the air

plants take in

carbon dioxide gas
from the air, COo;
> (carbon dioxide) /
1" f s

a) 1. Oxygen 2. Photosynthesis 3. Carbon dioxide
b) 1. Carbon dioxide 2. Photosynthesis 3. Oxygen
c) 1. Oxygen 2. Respiration 3. Carbon dioxide
d) 1. Carbon dioxide 2. Respiration 3. Oxygen
3. How is energy transferred to consumers in an ecosystem?

a) Through sunlight

b) Through the consumption of plants ——

c) By decomposing matter —| Consumption means to eat /consume

d) By releasing oxygen into the air
4. How do decomposers contribute to the cycling of matter in ecosystems?

a) By producing oxygen

b) By breaking down dead organisms

c) By consuming plants

d) By photosynthesizing

5. Which of the following describes a symbiqiic relationship?
a) Two species competing for the same resource Close, long-term relationship

b) One organism preying on another
c) Two species benefiting from each other
d) An organism living independently
6. Why is photosynthesis important for the survival of most ecosystems?
a) Itreleases carbon dioxide
b) It produces food for plants and animals
c) It decomposes dead matter
d) It consumes energy
7. Which step involves the conversion of nitrogen from the atmosphere into a form usable by plants?
a) Nitrogen fixation
b) Nitrogen change to protein
c) Denitrification
d) Decomposition
8. 15. How do human activities impact the balance of ecosystems?
a) By increasing biodiversity
b) By maintaining the natural flow of energy
c) By introducing pollutants and causing habitat destruction
d) By ensuring all species thrive equally
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9. Which of the following is the correct sequence of carbon movment through phytoplankton in the carbon cycle?

Weathering ’ - - e
; build Die and Fossilized  build
Die and Fossilized - « ™ -
a) b)
‘ 4 - . build WQatheﬁng d - build
eafhosion - Die and Fossilized Die and Eossiized . -
c) d)

10.Which of the following steps takes place after animals feeding on the plants in the nitrogen cycle?

a) Bacteria on plant roots fix nitrogen to make it usable
b) Plants use nitrogen from the soil to make protein
c) Decaying waste returns nitrogen to the soill
d) Lightening change nitrogen gas into nitrogen compounds
11.Which of the following steps takes place before animals feeding on the plants in the nitrogen cycle?

a) Bacteria on plant roots fix nitrogen to make it usable
b) Plants use nitrogen from the soil to make protein
c) Decaying waste returns nitrogen to the soill
d) Lightening change nitrogen gas into nitrogen compounds
12.Which of the following processes contributes to water vapor entering the atmosphere from plants?
a) Evaporation
b) Condensation
c) Precipitation
d) Transpiration
13.What happens to water after it falls to Earth's surface as precipitation?
a) It only enters bodies of water
b) It only soaks into the soll
c) It either enters bodies of water or soaks into the soil
d) It remains in the atmosphere
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14.Which process in the water cycle involves water vapor cooling and forming clouds?
a) Evaporation
b) Precipitation
c) Condensation
d) Transpiration
15.Which stage of the water cycle can involve snow or hail?
a) Evaporation
b) Transpiration
c) Precipitation
d) Condensation

16.According to the opposite diagram, what is the function of the bacteria shown in the model?

-:, Decaying Decaying
plant Animal 1 animal
aterial waste | remains

i

= Bacteria Bacteria

a) They prevent nitrogen from harming the plants
b) They remove the nitrogen from the soil
c) They remove the oxygen from the soil
d) They return nitrogen to the system
17.Which of the following best defines fossil fuels?
a) Renewable energy sources formed from decomposed plant and animal mater
b) Non-renewable energy sources formed from the remains of ancient plants and animals over millions of years
c) Sources of energy derived from modern plant material
d) Synthetic fuels created in laboratories from organic compounds
18.Which of the following best defines fossil fuels?
a) Formed quickly from decomposed matter
b) Formed after decomposed materials exposed to high heat and pressure to hundreds of millions of years
c) Formed after combustion of decomposed matter
d) bandc
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Sample Writing questions [FRQ]

Q1: Analyze the carbon cycle and answer the questions that follow:

B P T SO 3 P~ .

S Pante, e i@l g ot
L R e e ]

PR, « wvatatey prrestints
et B T i Ay Wb

1. How does carbon enter the atmosphere?
EQQD\'Qt L& N = Cousloustionm :BQ‘QW\’?OA‘-.\QOY\

2. How is carbon used?

- 430 wmaKe Sugar Yu Pland
d ~J ol
Fuel Lons of Years

3. Where do plants get carbon from?

Q2: Complete the missing labels of the water cycle and answer the following questions:

‘l 4 "ll "l‘
. o= “
R S “ - 4 « 7 \
‘:‘ ‘. 4 4 ‘ E)(L\O(\Q\ IO @CDV\CIWSA"[!O'\

¢ ¢ d T:(aV\SP |(Q*"IOV\

% “_ ‘ﬁﬂ\ @ qupora{'.on

iy
- l!‘

1. Explain how water moves through the atmosphere

S:) E\Nlpa (ation ® 4 l-‘?,tu‘A "'Ojﬂ
on S Gau leds %LMy
N qJ
pitation 2 N~ w—Sleet —Hail)

2. What would happen if the plant were removed from the cycle?

legs  transpimtion o Sn  lecs wateyr vapor
~ Sa  |lesS  vate

-

3. What would if step 4 did NOT occur?

_ALo_mm_ﬁ_Sa_L&LLmuLJ o
Plauts wou Id Sulfe,

|7
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descriptions:

Q3: Examine the figure and draw arrows to show the path nitrogen takes according to the

Macteria in soll convert nitrogen

COMmpounds INTo HItrogesy e,
MwIME T s resloonesed vtes the alr.

NItr ooy cpoan by
AT OSEI Yerr e

N
— Jw.. .
o edan _*b_hﬁ: >
he - __;‘W‘ e

2. Explain Why Nitrogen is important?
10 wmakKe Protein

LA tning chunmnges Mitrogen ges e thie
At ospiieres o nitrogen cormpocsnois, T e
Nlragens cormpaosarsdn Tall 1o thie gr oursed
Wty AR sl

» 1 by |
"\
w ~—-~4.o- )
™Nite xq,..
cCormypaundds
B it

Inw

3. Define the term Nitrogen Fixation?

Chanoe wn'trogen -
4. How do plants absotd Nitrogen? <

le

g‘j Yueic yaols

5. How do animals get Nitrogen?

=axl PLam

Q4: Complete the missing labels of the oxygen cycle and

answer the following questions:

1. The Oxygen Cycle: Fill in the correct terms

p—

Crass bevep AN OGTOR Yt iiosis,
enrran vv..a“

[ox

eem Ay

AMErtevsenin o
‘l'

::.:::'.'.".l.....ﬁho fa c"j nthess S
\

Comrbrerry ahizsmintar

Frapeens Liver oir

CO.

L oy tramay chbeam izt )

wnrggenrabmenan v

[ CadoovTE o\de.

AAlorvain el ortFaers
AR gPes et tamannn Nentun boy
ERMASAGEIEY SR
Frevewe Thaes anin

“h antirers
rlarasmer Canetranmn

2. How does oxygen move through the environment?

= A\
e Php SYnthesis = Qive Uy
o (ONSUmMY'S uce O, anm W\wve (Do

//.S'D;{a‘!‘;DJA

3. Model the carbon, nitrogen, oxygen or water cycle, using arrows to show movement.

Include inputs and outputs from one of the other cycles.

-

c;_lﬂ.,z‘c) C’f’fs-.’f;j'\

l?#___//\ ‘)( Ve a('//.f"(

—
<

\';, P A

3




( -
o ol falell) Ao danubs

Um AlFadhel Bint AlHarath School €2 27 Sl Gy Jaallt at A

>

e
C

N

o Watey—Cdete e ( 2y ngﬂ.

=4 (J‘ —

plant release
@ Oz

o Carbon cycle

COQ_ ‘I A
atwosphere

T
o :
@ gecgov.“j wastes




P gy

o o
¢

ool mole Il Ao Ot Ao
EMIRATES SCHO STASLISHMENT : = el
£ LS ESTABLISHE Tmol co 2 &jtadt oy | pl A jda

Um AlFadhel Bint AlHareth Sc

-
-

L1: Resources in Ecosystems
Success Criteria Example/Exercise | Page | Module
7 Students will analyze and interpret data to explore | Collect Evidence | 75 | Module2
how organisms are dependent on their Definition from 77 | Lesson
interactions with living and nonliving factors in text 78 1
their environment. Investigation 80
0 Students will understand the effects of different Definition from
limiting factors such as resource availability on text
organisms and populations of organisms in an
ecosystem.
1. How the giant moa specie can be classified? A o
(@)Extinct species ‘j F
b) Endangered species W L |
c) threatened species . gt N
d) Overpopulated species .. “[ v RN
7 R e

2. Which of the descriptions about the organization of an ecosystem is correct?
a) Communities make up species, which make up populations
(communities < species < populations)

b) Populations make up species, which make up communities "
(populations < species <communities) A N
c) Species make up communities, which make up populations cal’ ; -~
(species < communities<populations) L \ /u)-z
pecies make up populations, which make up communities Q'\é u)'&-
(species < populations < communities) o _:-/\L Lg-) \
3. What are limiting factors? 0//’70 E’

a) Elements that cause the extinction of a species in an ecosystem
Environmental conditions that restrict the growth of a population

¢F within an ecosystem
&) The maximum number of species an ecosystem can support without degrading

&) Natural disasters that disrupt population growth in ecosystems
4. Which of the following is labelled part by X in the graph bellow?

Com(*dvf) Can_Aj

PopUTaiiaﬁ ony

~

o

- Time

;/  a) Biotic potential

b) Limiting factor
c¢) Extinction
d) Overpopulation

\ W\:\ '\:ij Q‘G\Q‘ (o) Y
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5. Which of the following describes how predation affects pika populations?

pan— — — \ —
[ it : _ : AT A
<7 R T s ’ St i e

It limits the pika population size by controlling how many can survive.
c) It ensures pikas have more food resources.
d) It has no effect on pika populations.
6. Competition among pikas affects their population by:
a) Increasing the available resources for all pikas.
b) Reducing the need for each pika to search for food.
Causing pikas to compete for limited resources, limiting how large the population can grow.
d) Itincreases the pika population by removing predators
7. How does disease impact pika populations?
a) It promotes population growth by reducing competition.
It quickly reduces the size of the population.
c) Itincreases the pika population by removing predators.
d) It has no effect on the pika population.
8. Which term describes a species that no longer has any living individuals?
a) Threatened species
b) Endangered species
Extinct species
d) Overpopulated species
9. Why did the population of the giant moa bird in New Zealand become extinct?
They were overhunted by humans.
b) A natural disaster wiped them out. 5
c) They migrated to a different area.
d) They lost their food supply due to climate change. Exmet
10. What is an endangered species?

a) A species whose population is stable and thriving. E-:nolawﬂ e vd
A species that is at risk of extinction.

c) A species that is overpopulated.
d) A species that faces no environmental threats. ‘\L\(&&e NA
11. Which of the following best describes the relationship between endangered species and
extinction?
C::\t;)lﬁndangered species are not at risk of extinction and are able to thrive in their environment

@ It increases the population size of pikas.

ndangered species are Rt risk of extinction\if they do not receive protection and conservation
efforts.
c) Extinction occurs only in species that are not endangered.

d) Endangered species can survive without human intervention, even if their population decreases
drastically . ‘
12. Which of the following is NOT part of Earth’s biosphere /\ Whkere  thee S @

a) Pacific Ocean

b) Rocky Mountains
the Moon

) Cuba
13. What is the difference between a population and a community?

a) A population is made up of all species in an area. A community is made up only of one species.
A population is made up of only one species. A community is made up of all species in an area.

c) A population is made up of all the species and nonliving things in an area. community is made up of
all species in an area.

d) The words mean the same thing.

Z|
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14. What is the effect of the growth of a population in an ecosystem?
(@) fewer resources for each individual in the population
b) a greater amount of resources in the ecosystem
c) a decrease in the amount of resources needed by each individual
d) an increase in the size of the ecosystem
15. What is the difference between a community and an ecosystem?

a) An ecosystem consists of living and nonliving things in an area. A community is all the members of
one species in the area.

An ecosystem consists of living and nonliving things in an area. A community is all the populations in
the area.
c) An ecosystem consists of nonliving things in an area. A community is all the living things in the area.

d) An ecosystem consists of all the populations in an area. A community is all the nonliving things in the
area.

16. Which of these is a limiting factor?
a) food supply
b) shelter
c) existence of predators

(d)all of the above / \
17. How the sea otter spécie can be clgssified

a) Extinct species 3 <At g
b, Endangered species 5 ot M Sk ae extmttion =
reatened species 5 ot rigle 0@ e nda *q CVCo(
d) Overpopulated species _
18. How the gorilla specie can be classified?
a) Extinct species
()Endangered species
c) threatened species
d) Overpopulated species
19. Which of the following actions were taken to protect threatened species?
a) Allowing overhunting for species with high economic importance
Passing laws to protect threatened species against overhunting
c) Preventing using of renewable resiurces
d) Using of fossil fuels

tw

Sample Writing questions [FRQ]
Q1: study the following figure and answer the following questions:

v

1. Identify the limiting factors:

A__ Peedot own

B. Eaaa tiown

C. Dise e
D SPace

E. ates
2. Explain the impact of limiting factor on the population of Pika.
reshiet the  population
3. How is predation important for the population of prey?

Couto|l Siz2e Rewopue weak wmeombert
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Q2: Study the following picture of animals in Etosha National Park, answer the following questions:

1. Define the following terms

Term __| Definition 2 g} ) P, R

Species Same tatS — Fert.le ASPn W
Population | Qoup & cawe SPecies — Sawme Place
Community [ gvoup ot Populatrons sa

Ecosystem Living = Now \'"Wimg
Biosphere 3o

2. Label the following diagram:

S{)e el

COM MU r\ hj

Fco S;jsk‘m

ﬁé:os phere-

23
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L2: Interaction within ecosystems
Success Criteria Example/Exercise Page | Module
1 Students will explore patterns of interactions among Three-Dimensional 95 | Module2
organisms. Thinking/ Collect Lesson
0 They will explain the nature of these relationships Evidence 96 2
and understand that they may be symbiotic or It's your turn 98
nonsymbiotic. " Collect Evidence 100
Summarize it

. Epiphytes benefits from attaching to tree trunks by getting more living space and sunlight. The trees
are neither helped nor harmed by the plants as shown in the figure below, how can you describe this

relationship?
Commensalism
b) Parasitism

¢) Mutualism
d) Cooperative SQ clean
. What type of symbiotic relationship exists between the Barbell fish and the hlppos?
a) Commensalism -
b) Parasitism
@Mutualism ezf QOOA
) Predation
. Which of the following best describes mutualism?
a) One species benefit while the other is harmed.
oth species benefit from the relationship.
c) One species benefit while the other is unaffected.
d) Both species are harmed in the relationship
. In the relationship between clownfish and sea anemones, how does the sea anemone benefit?
@ It receives protection from predators.
b) It receives energy from the clown fish's waste.
c) Itis unaffected by the clown fish's presence.
d) It uses the clownfish as food.
. Which of the following is an example of commensalism?
a) A hunting wasp laying eggs in a spider’s body. ?ams 1l Sma
Epiphytes growing on tree trunks for more space and sunlnght
c) Barbel fish cleaning hippos’ mouths. ’3__5 M"’d
d) Clownfish living among sea anemone tentacles
. How does parasitism differ from mutualism?
a) Both species are harmed in parasitism, while both benefit in mutualism.
One species benefit and the other is harmed in parasitism, while both benefit in mutualism.
c) One species is unaffected in parasitism, while both are unaffected in mutualism.
d) Both species benefit in parasitism, while one benefits and the other is harmed in mutualism.
. What is the role of the Barbel fish in its relationship with the hippos?
a) It harms the hippos by feeding on their flesh.
@ It benefits by cleaning the hippos and feeding on parasites.
c) Itis unaffected by the hippos' presence.
d) It lays eggs inside the hippos to provide food for its larvae.
. Which of the following describes a parasitic relationship?
a) A bird building its nest in a tree.
@5 A wasp laying eggs inside a paralyzed spider.
c) Barbel fish following and grooming hippos.
d) A clownfish living among sea anemone tentacles.
. In commensalism, how is one species affected?
a) One species benefit, while the other is harmed.
One species benefit, while the other is unaffected.
c) Both species are harmed.
d) Both species benefit.

24
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10. In a predator-prey relationship,
(3) the predator hunts the prey for food
b) the prey hunts the predator for food
c) the prey keeps the predator population from growing too large
d) the prey are producers :
11. A symbiotic relationship in which both partners benefit is called
commensalism
@mutualism
C) parasitism
d) predation
12. Which of the following is a parasitic relationship?

a)AandB

b)BandC

@%BandD (/)/
d) Aand B "

13. Which of the following is an example of a cooperative relationship in ecosystems?
a) Alion hunting a zebra £+ ¢o&i‘°f ~ Prey
ﬁ) Leafcutter ants carrying leaves to grow fungus for food
c) A wolf competing with a raven for meat compPetition
d) An osprey catching a fish = p¥edettol — \D"‘-j
14. What is the primary benefit of predator-prey relationships in ecosystems?
a) To increase prey populations
To keep prey populations from growing too large
c¢) To help predators find food more easily
d) To promote competition among prey species
15. Which of the following best describes a competitive relationship in an ecosystem?
a) One organism hunts and eats another.
b) Organisms cooperate to find food.
@mganisms share the same habitat and compete for resources.
) Both organisms benefit from the relationship.
16. How do elephants benefit from cooperative relationships within their population?
a) They hunt for food more effectively.
b) They compete for sunlight and space.
They raise their young and watch for predators together.
d) They reduce their population size.
17. What is the role of predators in maintaining healthy prey populations?
@ Predators help remove weak or injured individuals from prey populations.
b) Predators help prey populations grow.
c¢) Predators provide food and shelter for prey populations.
d) Predators compete with prey for resources.
18. What type of relationship exists between leafcutter ants when they work together to carry leaves to
their nest?
a) Predator-prey relationship
b) Competitive relationship
(€))Cooperative relationship
d) Commensalism
19. Which of the following is an example of a predator-prey relationship?
a) A group of elephants raising their young together. Coo ?e,,ra\\ Ve
An osprey catching a fish. =
c) Trees competing for sunlight. Cow¥¢ Q*\‘\‘\'\oy\

d) Leafcutter ants working together to grow fu?\gus. Co DP?(CJ% Je_
N
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20. How does competition affect the organisms involved in a competitive relationship?
a) Both organisms benefit equally.
b) One organism benefit while the other is harmed.
(©) Both organisms are harmed.
d) One organism is harmed, and the other is unaffected.
. Which of the following scenarios describes a cooperative relationship?
a) Two trees growing taller to get more sunlight.
(b))An elephant helping another elephant watch for predators.
c) Alion hunting and eating a zebra.
d) A spider capturing an insect in its web.

2

—

22. What is the main role of predators in predator-prey relationships?
a) To help the prey population grow larger.
b) To reduce competition between prey species.
o prevent prey populations from growing too large.
d) To increase the number of weak individuals in the prey population.
23. Why do trees in a forest compete with each other?
a) For water and nutrients only.
b) For space to grow only.
For sunlight, water, and nutrients.
d) For predators to protect them. .
24. How does living in groups benefit squirrel monkeys in a cooperative relationship?
a) They can compete for the same food source.
b) They increase the number of predators.
They help each other find food and watch for danger.
d) They reduce the size of the habitat.

25. If you plant some flowers in a flower bed later weeds grow and the flowers die.
The weeds had been able to get enough resources to survive, while the flowers had not.
This'is an axample of..........vivcicasscessssassoisin

a) Competition
b) ITvvasive_species
c) Habitat
d) Community
26. Which of the following describes cooperative relationships?
a) Members of the same species compete for resources
b) Members of different species compete for resources
&:

embers of the same species work together for survival
Members of different species work together for survival
27. If a buzzard and a coyote both need the meat from a dead animal, there is for

that food resource

@Competition

b) mutualism

C) parasitism

d) predation

Sample Writing questions [FRQ]

Q1: Complete the following table:

Relationship Description
Symbiosis " . -
a. Mutualism B©ot enel-a- bl |
\ S— ~—
b. Parasitism ) N L
OoOwe  \pewell, —  Owe_ waymeol
\ ] W
sl ~—
c. Commensalism . !
one__enel A - ove Uvalfected
(L 3

- =
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Q2: Complete the following table:

1. Identify the symbiotic relationship.
Mutua isw

2. Explain why cleaner shrimp and the moray eel have symbiotic relationships?

) | \
Sp\— Cond\ 8 - C\eaM

3. One of your classmates believes that the @ is a helpful organism, while another believes it is

strictly a parasite. W A
oty o9 . (¥
J 1 : - “ =

Which student do you agree with and why? (pg.96)

Pava$ S

Bec-. oxfedker Cause wounds

Z 7
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Q3: Complete the following table:

Relationship Description
Non-symbiotic
a. Predator-prey oy KA\ ﬁOJ(e_bl
b. Cooperative
ey
c. Competitive

Example
Type of relationship
Qne vewnel 4 Oue benel™ [ Rotlh
Explanation a:o_(__umaw ouve Whotwed \—:mAeT:':g

Q5: Complete the following table:

Example 4
Type of relationship —=
et Tawe | WorK X s [ —
Explanation i o J

28
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L3: Changing Ecosystems
Success Criteria Example/Exercise Page | Module
7 Students will explore the dynamic nature of Definition from text 109 | Module2
ecosystems. Focusing on both natural changes | Definition from text/Collect | 115 | Lesson
and human disruptions. Evidence 118 3
7 They will evaluate how and argue that changes Collect Evidence 121
to physical or biological components of an Three-Dimensional 122
ecosystem affect populations within the Thinking
ecosystem Real-World Connection (Q4-
Q5)
: A.clir.nax communlty._is a comn!unity that TR =] v\a\ l { C(S"' g:‘aa_Q
a) is about to experience a major change

b) has just been radically altered by a natural disaster
@s a stable community that no longer goes through major ecological change
d) is always characterized by large trees
. What is eutrophication?
e) The process by which soil erosion decreases water quality in rivers and lakes
The introduction of non-native species into an ecosystem
e excessive growth of algae in water bodies due to high Mevels, often leading to oxygen
depletion
h) The natural buildup of nutrients in soil from decaying organic mater
. Which of the following can cause eutrophication?

No Reason x
1 Decaying organisms fall to the bottom of the lake v~
2 Runoff from fertilizers used in farming
3 | High rate of fish reproduction (Population increase) A
a) Yl and 2
%‘)).'12 and 3
c) 1and 3
d)1,2and 3
. How might a lake suffering from eutrophication affect population of fish?
a) The population will grow because of the extra nutrients
@)The population will suffer due to decreases in oxygen and habitat loss
c¢) The fish population will not be affected
d) The size of population will waver
. Which of the following is an example of resource extraction that can disrupt ecospmins
a) Using solar panels for energy
g;%Planting more trees in urban areas
)

Mining for minerals and deforestation
Practicing crop rotation on farms
. How can oil drilling negatively impact aquatic environments?
a) By providing more habitats for marine animals
b) By causing soil erosion along coastlines
By leading to oil spills that devastate aquatic life
d) By creating more food resources for fish
. What effect can air pollution from human activities have on ecosystems?
a) It provides additional nutrients for plant growth.
It causes harmful gases to enter the atmosphere, impacting plant and animal life.
c) Itimproves the reproductive rate of native species.
d) It only affects human health and no other organisms.
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8. What is eutrophication, and how does it relate to pollution?

9.

10.

1.

12.

13.

14.

15.

16.
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a) It is the process of removing nutrients from soil, caused by natural disasters.
Q) t is the accumulation of pollutants in water that leads to an excess of nutrients,
harming aquatic ecosystems.
c) Itis the introduction of nonnative species that reduces biodiversity.
d) It is the recovery of ecosystems after a natural disturbance.
Which of the following is a direct consequence of introducing invasive species into an
ecosystem? e ——————— . < "
a) Increased food sources for native predators. \—).Gu\'s .Ole_ \‘\S Wfa'\‘cd
b) Stabilization of the ecosystem by filling empty niches. afta kc vesouyc<
@Disruption of existing populations and potential extinction of native species. sPec [; - M\»'\ Je
d) Reduced competition and increased cooperation among species
In recent decades, average global temperatures have increased significantly. Scientists agree
that the widespread destruction of the amazon rain forest continues to climate change.
Which mechanism might be cited to support that hypothesis
a) Deforestation cause water on the ground to reflect sunlight
@ Deforestation reduces the number of plants able to absorb carbon dioxide
c¢) Photosynthesis produces energy, which gives off heat
d) Plants use up energy during cellular respiration
Which of the following is an example of a natural disruption that can change an ecosystem?
a) Deforestation
b) Drilling for oil
Forest fire

d) Building a dam _
How can natural disturbances like forest fire -< n ecosystem?

a) By decreasing the diversity of plant life
b) By increasing the number of pollutants

By controlling the size of certain populations and allowing new plant growth
d) By causing habitat loss and soil erosion

What is one major consequence of habitat loss due to deforestation?
a) Increased food sources for animals k& @
b) Disruption of forest ecosystems

c) Decreased extraction of natural resources
d) Improved air quality
How does pollution typically affect populations in an ecosystem?
a) It increases the variety of species in the area.
It decreases the amount of available nutrients for organisms.
c) It prevents nonnative species from entering the ecosystem.
d) It causes a more stable environment for native species.
What impact do nonnative species typically have on ecosystems?
a) They help native species thrive by providing additional food.
b) They usually decrease competition among native species.
() They can lead to overcrowding and competition, disrupting native population#
d) They always benefit the ecosystem by increasing biodiversity. -
Which of the following is NOT from the negative impacts of sedimentation’
a) Coastline alteration v~
Increase visibility for animals to find food in water X
c) Cover habitats of fish or other animals v~
d) Clog waterways and flooding e

!
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Sample Writing questions [FRQ] e — :

Q1: Study the following diagrams and answer the following questions:

1. Identify what happened from pic A to B.

'

_E(_@_(%‘.L@l Successs op
2. Define it.

3. Define climax community

last FEiwal Stage

Nao lonae v changes
/ J 4

Q2: Study the following picture showing eutrophication and answer the following questions:

1. Define Eutrophication
Al ubrent—vichh wetey

2. Explain its effect on Fish populations
Eiskh die  bec. a\i}ae

uge 0¥5ﬁzm_éazr- )

3. Mention the reasons why does it happen?
@ FQ(’\"% L2 €rs
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Q2: Study the following figure and answer the following questions:
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1. How do physical changes to ecosystems, like forest fires, occur?
~Nahtewmg Shllced
=) )

~ N ot axeag
2. Explain the effect forest fires.
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Q3: complete the following tables to compare different types of successions

5. Complete the following table:

POC

Type of

succession

Explain the

steps
outsida.. e, Cool > recks | 6) weealllower ; 4 rass ooy
@ .Rrcak...rocks (Lichens).. | €D ) age. feces. (Lopdar)...
w10 Feren S0l Povide. Shacle. ... ...

swaall plawts . D.cliwax.. communTy...
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soil

Time required
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climax
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