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Q1.

Scientists investigated the process of succession on sand dunes. They measured the
percentage cover of different species of plants on sand dunes of different ages.
Some of the results the scientists obtained are shown in Figure 1.

1001
90+
80-
70
Mean 90
percentage 50 -
cover
40+
30
20
10

Figure 1

0
0

100 150 200 250 300 350 400 450 500

Age of sand dune / years

Key

Beach
grass

------- Shrub-
bunchgrass

— — = Conifer
trees

—=— Hardwood
trees

(@) Describe how you would determine the mean percentage cover for beach grass on

a sand dune.

(b)  The scientists concluded that the results shown in Figure 1 were due to succession

taking place.
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Use Figure 1 to explain why the scientists reached this conclusion.

4)
The scientists also investigated how the proportion of sunlight reaching the ground
changed during succession. Some of the results the scientists obtained are shown in
Figure 2.

Figure 2
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(c) Use Figure 1 to explain the results in Figure 2.

(1)

(d) Using evidence from Figure 2, what can you conclude about the net primary
productivity (NPP) in the sand dunes that are older than 1000 years?

Explain your answer.

(2)
(Total 10 marks)

Q2.

Arbuscular mycorrhiza fungi (AMF) are fungi which grow on, and into, the roots of plants.
AMF can increase the uptake of inorganic ions such as phosphate.

(@) Suggest one way in which an increase in the uptake of phosphate could increase
plant growth.
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(b) Suggest one way in which AMF may benefit from their association with plants.

(c) Scientists investigated the effects of different AMF species on the productivity of the
plant community of a prairie grassland ecosystem when growing in/on soil
containing different phosphate concentrations.

The scientists set up identical plots of prairie grassland soil containing seeds of the
plant species found in the ecosystem. The scientists added different AMF species
and different concentrations of phosphate to particular plots. Control plots without
AMF species were also set up. After 20 weeks the scientists determined the shoot
biomass for each plot.

The results the scientists obtained are shown in the graph.
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Explain why an increase in shoot biomass can be taken as a measurement of net
primary productivity.
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(2)

(d) Using the data from the graph in part (c), evaluate the effect on plant productivity of
adding AMF species and adding phosphate to the soil.

(4)

(e) Using the e* button on your calculator, determine the rate of shoot biomass

production in grams per day for the control plot in soil with normal phosphate
concentration.

Answer = g day™’

(2)
(Total 10 marks)

Q3.

Farmers use artificial fertilisers to maintain or increase yield from grain-producing crop
plants such as wheat.

(a) Artificial fertiliser is used to replace mineral ions removed from the land when crops
are harvested. One of the mineral ions is nitrate.

Give two examples of biological molecules containing nitrogen that would be
removed when a crop is harvested.

1.

2.

(2)
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(b) Scientists investigated changes in the use of artificial fertiliser in India between 1970
and 2005. They also investigated changes in the fertiliser response ratio. This
ratio shows how many kg of grain are produced for each kg of fertiliser used.

The graph shows their results in the form the scientists presented them. (A hectare

is a unit of area commonly used in agriculture)
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Use these data to calculate the difference in the mass of grain produced per hectare

in 1970 compared with 2005.

Show your working.

Difference

kg hectare™
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(c) Use the data in the graph above to evaluate the use of artificial fertilisers on grain-
producing crops in India.

(2)
(Total 6 marks)

Ecologists developed a method for estimating the biomass of trees in a plantation.
The plantation consisted of trees of the same species.

They collected samples of wood from trees. For each sample they:

. determined the density of the freshly cut wood

. dried the wood in an oven at 103 °C for 24 hours
. determined the volume of the dried wood sample
. determined the density of the dried wood.

The table below shows data about one wood sample.

Volume of freshly | Density of freshly | Volume of dried Density of dried

cut wood sample cut wood wood sample wood sample
/ dm? | g per dm? / dm? / g per dm?
1.345 993.0 1.125 769.0

(a) The loss of mass of the wood sample was due to loss of water. Water has a density
of 1 g per cm?.

Use the data in the table to calculate the percentage of water in the freshly cut wood
sample. Show your working.

Percentage of water =

()

(b) The ecologists dried the samples in an oven at 103 °C for 24 hours. Describe how
the ecologists could have determined whether or not this drying removed all the
water from a sample of wood.
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(€)

(d)

()

Ecologists then investigated the relationship between the diameter of the trunk of
the trees and their biomass.

The graph below shows their results. Each point is the result for one tree.
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What does the graph show about the relationship between the diameter of the trunk
of the trees and their biomass?

()

Plantations of trees are often created to remove carbon dioxide from the
atmosphere, to help to balance the carbon dioxide released by burning fossil fuels.

For different species of tree, information is available for:

. the relationship between diameter of trunk and freshly cut biomass
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. the percentage of water in fresh-cut wood
. the mean dried density of wood.

Using only the information provided in part (¢), suggest how the mass of carbon in
the wood of a plantation of trees of a particular species could be estimated.

Start with measuring the diameter of a large number of trees.

Assume that the dry biomass of a tree consists of biological molecules that contain
carbon.

4)
(Total 10 marks)

Q5.

Chloroplasts contain chlorophyll a and chlorophyll b. Scientists found tobacco plants with
a mutation that caused them to make more chlorophyll b than normal tobacco plants.
They investigated the effect of this mutation on the rate of photosynthesis.

The scientists carried out the following investigation.

. They grew normal and mutant tobacco plants. They grew some of each in low light
intensity and grew others in high light intensity.

. They isolated samples of chloroplasts from mature plants of both types.

. Finally, they measured oxygen production by the chloroplasts they had isolated from
the plants.

The figure below shows the scientists’ results.
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(@) Explain why the scientists measured the rate of production of oxygen in this
investigation.

(2)
In each trial, the scientists collected oxygen for 15 minutes.
(b) Calculate the difference in the oxygen produced by the chloroplasts from mutant
plants grown in low and high light intensities at a light intensity of 500 umol photons

m=2s™.

Show your working.

Difference pmol O, mg hour™

(2)

(c) The scientists suggested that mutant plants producing more chlorophyll b would
grow faster than normal plants in all light intensities.

Explain how these data support this suggestion.
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(4)
(Total 8 marks)

Scientists investigated the effect of a mycorrhizal fungus on the growth of pea plants with
a nitrate fertiliser or an ammonium fertiliser. The fertilisers were identical, except for nitrate
or ammonium.

The scientists took pea seeds and sterilised their surfaces. They planted the seeds in soil
that had been heated to 85 °C for 2 days before use. The soil was sand that contained no
mineral ions useful to the plants.

(a) Explain why the scientists sterilised the surfaces of the seeds and grew them in soil
that had been heated to 85 °C for 2 days.

()

(b) Explain why it was important that the soil contained no mineral ions useful to the
plants.

(1)
The pea plants were divided into four groups, A, B, C and D.

. Group A — heat-treated mycorrhizal fungus added, nitrate fertiliser

. Group B — mycorrhizal fungus added, nitrate fertiliser

. Group C — heat-treated mycorrhizal fungus added, ammonium fertiliser
. Group D — mycorrhizal fungus added, ammonium fertiliser

The heat-treated fungus had been heated to 120 °C for 1 hour.

(c) Explain how groups A and C act as controls.
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(2)

After 6 weeks, the scientists removed the plants from the soil and cut the roots from the
shoots. They dried the plant material in an oven at 90 °C for 3 days. They then determined
the mean dry masses of the roots and shoots of each group of pea plants.

(d) Suggest what the scientists should have done during the drying process to be sure
that all of the water had been removed from the plant samples.

()

The scientists’ results are shown in the table below.

Mean dry mass / g per plant

Treatment ( standard deviation)

Root Shoot
o, | 0w | o
fertiliser - -
B - fungus and nitrate 161 981
fertiliser (£0.28) (£0.33)
C et oa | o
ammonium fertiliser o o
D — fungus and 0.96 4.01
ammonium fertiliser (x0.18) (2£0.47)

(e) What conclusions can be drawn from the data in the table about the following?

The effects of the fungus on growth of the pea plants.

The effects of nitrate fertiliser and ammonium fertiliser on growth of the pea plants.
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(4)

The scientists determined the dry mass of the roots and shoots separately. The reason for
this was they were interested in the ratio of shoot to root growth of pea plants. It is the

shoot of the pea plant that is harvested for commercial purposes.

(f)  Explain why determination of dry mass was an appropriate method to use in this
investigation.

(2)

(g) Which treatment gave the best result in commercial terms? Justify your answer.

Q7.

(2)
(Total 15 marks)

Algae are photosynthesising organisms. Some grow on rocky shores. Scientists
investigated the abundance of different species of algae at two sites, A and B, on a rocky
shore. Site A was on the upper shore and site B was on the lower shore. The diagram
shows the location of sites A and B on the rocky shore.

Table 1 shows some of the results the scientists obtained.

Upper
shore

Lower
shore

_\ /Site A

Page 14 of 126



Table 1

Site A Site B

Upper shore Lower shore
Species of Gigartina leptorhynchos Gigartina spinosa
algae with Rhodoglossum affine
percentage Gigartina canaliculata g
cover more i ifi
thar 1% Gelidium coulteri Laurencia pacifica

Rhodoglossum affine Gastroclonium coulteri

Centroceros clavulatum

Gigartina canaliculata

Corallina
vancouveriensis

(a) The scientists recorded data from 40 large rocks at each site.

Describe one method that the scientists could have used to ensure that the large
rocks were chosen without bias.

(2)

(b) The scientists used percentage cover rather than frequency to record the
abundance of algae present

Suggest why.

(1)

(c) Apart from availability of water, describe and explain how two abiotic factors may
have caused differences in the species of algae growing at sites A and B.

Factor 1

Explanation

Factor 2

Explanation
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(d)

(e)

(2)

Use the information provided in Table 1 to explain why the diversity of consumers
will be greater at site B.

(2)

The scientists also investigated the algae eaten by two consumers found on the
rocky shore, the sea slug and the shore crab. The scientists carried out their
investigation in a laboratory.

. They put each consumer into a separate tank through which aerated seawater
flowed slowly.

. Each tank contained 5 grams of one species of alga.

. After 50 hours, they measured the mass of the alga remaining in each tank.

. They repeated this procedure several times using a different sea slug and a
different shore crab each time.

The scientists then calculated the mean mass of each species of alga eaten by the
consumers. They used a statistical test to determine the P value.

Table 2 shows some of the results they obtained.

Table 2
Species of alga Mean mass eaten /g P value
P 9 Sea slug |Shore crab

Laurencia pacifica 4.42 0.22 <0.01
Egregia leavigata 0.12 0.08 >0.05
Microcystis pyrifera 0.19 0.14 >0.05
Cystoseira 0.17 0.04 <0.05
osmondacea

(i)  The consumers were starved for 5 days before the investigation.

Explain why.

(2)

(i)  The data in Table 2 for the mean mass of alga eaten were adjusted for loss of
mass by the alga due to respiration.
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Suggest how the scientists were able to determine the loss of mass due to
respiration of a sample of alga.

&)

(i)  Suggest what conclusions the scientists could have made from this
investigation when using the probability values in Table 2.

(3)
(Total 15 marks)

Q8.

The graph shows how gross productivity and biomass in an area changed with time in the
succession from bare soil to mature woodland.

Biomass | / Gross productivity

( )  A— )

0 20 40 60 80 100 120 140 160
Time/years

(@) (i) Suggest appropriate units for gross productivity.

(1)

(i)  Explain the decrease in gross productivity as the woodland matures.
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()

(b) Use your knowledge of succession to explain the increase in biomass during the
first 20 years.

©)

(c) Use the information in the graph and your knowledge of net productivity to explain
why biomass shows little increase after 100 years.

(2)

(d) Suggest one reason for conserving woodlands.

(1)
(Total 9 marks)

Q9.

Upwelling is a process where water moves from deeper parts of the sea to the surface.
This water contains a lot of nutrients from the remains of dead organisms.

(@) (i) Nitrates and phosphates are two of these nutrients. They provide a source of
nitrogen and phosphorus for cells.
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Give a biological molecule that contains:

1. nitrogen

2. phosphorus

()

(i)  Describe the role of microorganisms in producing nitrates from the remains of
dead organisms.

()

(b)  Upwelling often results in high primary productivity in coastal waters.
Explain why some of the most productive fishing areas are found in coastal waters.

(2)
(Total 7 marks)

Q10.

Farmland previously used for growing crops was left for 30 years and developed into
woodland. During this period, ecologists recorded an increase in the diversity of birds in
the area.

(@) Name the process that resulted in the development of woodland from farmland.

(1)

(b) Explain the increase in the diversity of birds as the woodland developed.
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(c)

()

The ecologists also investigated photosynthesis in two species of plant found in the
woodland. One of the species was adapted to growing in bright sunlight (sun plant)
and the other was adapted to growing in the shade (shade plant). The ecologists’
results are shown in the figure below.

20
A B

Sun plant
Uptake

T
Rate of uptake
or release of CO;
by leaves /

mg dm~2 hour~!

1 I 1
100 200 300
light intensity / arbitrary units
Release

10-

(i) Give two factors which could be limiting the rate of photosynthesis in the sun
plant between points A and B on the figure.

1.

2.

(1)

(i)  Explain why CO, uptake is a measure of net productivity.

(1)

(i) Use the information in the figure to explain how the shade plant is better
adapted than the sun plant to growing at low light intensities.

()
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(Total 8 marks)

Q1.

Scientists measured the rate of respiration in three parts of an ecosystem.

They did this by measuring carbon dioxide released into the air by:

. leaves of plants
. stems and roots of plants
. non-photosynthetic soil organisms.

The table below shows the scientists’ results for these three parts of the ecosystem.

Mean rate of Percentage of

Part of carbon dioxide | total carbon dioxide
ecosvstem production / production

y cm*m2s™ measured

by the scientists

'F‘);i‘gs of 0.032 25.0
Stems and
roots of plants 0.051
Non-
photosynthetic 0.045
soil organisms

(@) Complete the table to show the percentage of total carbon dioxide production by
each part of the ecosystem.

Show your working.

(2)

(b) A student who looked at the data in the table concluded that plants carry out more
respiration than non-photosynthetic organisms in the ecosystem.

Use the information provided to suggest why these data may not support the
student’s conclusion.
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(2)

(c) What measurements would the scientists have made in order to calculate the rate of
carbon dioxide production?

(2)

(d) The scientists calculated the mean rate of carbon dioxide production of the leaves
using measurements of carbon dioxide release in the dark.

Explain why they did not use measurements taken in the light.

()

Another group of scientists measured the mean rate of respiration in soil under trees and
soil not under trees in the same wood. They also measured the mean rate of
photosynthesis in the trees.

They took measurements at different times of day during the summer.

The figure below shows the scientists’ results.

3.0+
Mean rate of photosynthesis

2.5
2.0+ Mean rate of respirati
piration
Mean rate of in soil under trees
respiration or 154
photosynthesis/ : /
arbitrary units TS
1.0 :
Mean rate of respiration
in soil not under trees
0.5 //
0 1 I T 1
24.00 06.00 12.00 18.00 24.00
Time of day
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(e) (i) Describe two ways in which the mean rate of respiration in soil under trees is
different from soil not under trees.

1.

()

(i) Suggest one explanation for the differences in the mean rate of respiration in
soil under trees and soil not under trees between 06.00 and 12.00.

(2)

(f)  The scientists suggested that the rise in the mean rate of photosynthesis was the
cause of the rise in the mean rate of respiration in soil under trees.

(i)  Suggest how the rise in the mean rate of photosynthesis could lead to the rise
in the mean rate of respiration in soil under trees.

(2)

(i)  Suggest why there is a delay between the rise in the mean rate of
photosynthesis and the rise in the mean rate of respiration.

(1)
(Total 15 marks)

Q12.

Nitrate from fertiliser applied to crops may enter ponds and lakes. Explain how nitrate may
cause the death of fish in fresh water.
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(Total 5 marks)

Q13.
Write an essay on the many different types of relationships and interactions between
organisms.
(Total 25 marks)
Q14.

(@) Energy enters most ecosystems through the light-dependent reaction of
photosynthesis. Describe what happens during the light-dependent reaction.

()

(b) Changes in ecosystems can lead to speciation. A high concentration of copper in
soil is toxic to most plants. In some areas where the soil is polluted with copper,
populations of grasses are found to be growing. These populations of grass belong
to a species also found growing on unpolluted soils.

It has been suggested that a new species of grass may evolve on soil that has been
polluted with copper. Explain how this new species might evolve.
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(5)
(Total 10 marks)

Q15.

Biofuels are fuels which can be produced from plants. Scientists have developed a
standard method called net life-cycle carbon dioxide production (NLP) to find the overall
effect of producing and using particular biofuels on carbon dioxide production.

(@) Petroleum is used as a comparison when evaluating NLPs of biofuels. Suggest two
reasons why.

1.

()

(b) Biofuels are produced by a variety of different companies. The scientists who
developed the method of calculating NLPs are funded by the government’s
environmental agency.

Suggest two advantages of this method being developed by these scientists.

1.

(2)

Scientists compared the percentage change in carbon dioxide production if different
biofuels replaced petroleum. Their results are shown in the table.
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Biofuel Percentage change in carbon dioxide
production if this fuel replaced
petroleum
Corn ethanol -18
Soy-based biodiesel +4
Switch-grass ethanol -124
Sugar-cane ethanol —26

(c) Producing and using biofuels from corn ethanol results in a negative percentage
change in carbon dioxide production. Explain why.

(2)

(d) Ethanol can be produced from cellulose. It is produced by anaerobic respiration of
cellulose-based biomass by microorganisms. The cellulose is pre-treated by adding
cellulose-digesting enzymes before it is used in anaerobic respiration. Suggest why
pre-treatment is necessary.

()

(e) Large areas of land have to be used to grow the plants to make biofuels. Ecologists
have suggested that changes in land use could lead to a decrease in biodiversity.
Suggest how changes in land use could lead to a decrease in biodiversity.
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(2)
(Total 11 marks)

Q16.

Mountains are harsh environments. The higher up the mountain, the lower the
temperature becomes. The diagram shows a forest growing on the side of a mountain.
The upper boundary of the forest is called the tree line. Trees do not grow above the tree
line.

(@) (i) The position of the tree line is determined by abiotic factors.
What is meant by an abiotic factor?

(1)

(i)  Other than temperature, suggest one abiotic factor that is likely to affect the
position of the tree line on the mountain.

(1)
(b)  Scientists measured the concentration of carbon dioxide in the air in one part of the

forest. They took measurements at different times of day and at two different heights
above the ground. Their results are shown in the bar chart.

Page 27 of 126



370

350

Concentration 340
of carbon dioxide
in the air/parts 330
per million

320

310
300
290

AT
r

o B ¢

[ at ground
level

O among the
leaves

06.00 15.00 22.00
Time of day

Use your knowledge of photosynthesis and respiration to explain the data in the bar

chart.

4)
(c) The population of trees in the forest evolved adaptations to the mountain
environment.
Use your knowledge of selection to explain how.
(3)

(Total 9 marks)
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Q17.

In some countries, pigs are reared in intensive units in which the temperature is
controlled. Agricultural scientists investigated the effect of temperature on pig growth and
on the efficiency with which the pigs converted food to biomass.

(@) (i) Inthe investigation, the scientists used pigs of the same breed, with similar
genotypes.
Explain why.

()

(i)  The pigs were allowed to eat as much food as they wanted.
How could this have decreased the reliability of any conclusions drawn from
the investigation?

()

The table shows the results of this investigation.

Temperature / °C Mean growth rate / Efficiency of conversion of
kg per day food to biomass /%
0 0.54 19
10 0.80 42
20 0.85 48
30 0.45 37
35 0.31 37

(b) (i) Describe the effect of temperature on mean growth rate.
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(ii)

(1)

A student concluded from these data that the mean growth rate of the pigs was
fastest at 20 °C.
Do you agree with this conclusion? Explain your answer.

()

Pigs can survive at temperatures above 35 °C. Use the data to suggest why
scientists did not carry out any investigations at temperatures higher than
35 °C.

()

The efficiency of conversion of food to biomass is lower at 0 °C than it is at 20
°C.
Suggest an explanation for the lower efficiency.

()

(d) Pigs require a mixture of fibre and protein in their food. The greater the ratio of fibre
to protein, the less the food costs.

Scientists took five large groups of pigs. They fed each group a different high-fibre
food. Each of the foods contained fibre from different plant species, but they all had
the same energy content. The scientists fed a control group of pigs a low-fibre food
with the same energy content. After 10 days, the scientists compared the masses of
the pigs fed on high-fibre food to those fed on low-fibre food.

The graph shows the results of the investigation. The bars represent +2 standard
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errors of the mean.
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A farmer saw these results and concluded that he should replace his pigs’ usual
food with food B.
Evaluate this conclusion.

4)
(Total 15 marks)

Q18.

Scientists measured the mean temperature in a field each month between March and
October. The table shows their results.

Month Mean temperature /°C
March 9
April 1"
May 14
June 17
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July 20

August 18
September 16
October 14

(@) The gross productivity of the plants in the field was highest in July.

Use the data in the table to explain why.

(2)
(b) (i) Give the equation that links gross productivity and net productivity.

(1)

(i)  The net productivity of the plants in the field was higher in August than in July.
Use the equation in part (b)(i) and your knowledge of photosynthesis and
respiration to suggest why.

(2)

(c) Ahorse was kept in the field from March to October. During the summer months, the
horse was able to eat more than it needed to meet its minimum daily requirements.

Suggest how the horse used the extra nutrients absorbed.

(1)

(d) The horse’s mean energy expenditure was higher in March than it was in August.
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Use information in the table to suggest why.

(2)
(Total 8 marks)

Q19.
Residual food intake (RFI) is the difference between the amount of food an animal actually
eats and its expected food intake based on its size and growth rate. Scientists have
selectively bred cattle for low RFI.

(@) (i) Explain the advantage to farmers of having cattle with a low RFI.

(2)

(i)  When RFl is calculated, low values are negative. Explain why they are
negative.

(1)
(b) Scientists have developed a standard procedure for comparing RFI in cattle. They
control two factors. These are type of food and environmental temperature. Explain
why each of these factors needs to be controlled.

Type of food
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Environmental temperature

(4)

(c) Bacteria in the digestive systems of cattle break down food and produce methane.
Scientists investigated the relationship between RFI and methane production. They
measured the rate of methane production of 76 cattle over a fifteen-day period.
Some of the results are shown in Table 1.

Table 1

Low RFI High RFI

Mean rate of methane production / g day™ 142.3 190.2

Suggest a null hypothesis for this investigation.

(1)

(d) Other scientists investigated the release of methane from rice fields. They
investigated the effect of adding organic material (straw) and inorganic substances
on the release of methane from rice fields. The results are shown in Table 2.

Table 2

Inorganic substance Total methane released over 30 days / umol kg™ soil
added to soil Without straw With straw

None 1179 25 492

Nitrate 63 764

Sulfate 19 144

Iron oxide 39 313
Manganese oxide 53 475

(i)  Which treatment is most effective in reducing release of methane from rice
fields?
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(1)

(i) Research findings are not always of direct use to farmers. What else would
rice farmers need to know before acting on the results of this investigation?

(2)
(i)  Methane is produced by anaerobic microorganisms in the soil. The scientists
found that rice fields that are not flooded do not produce large amounts of
methane.

Suggest why.

(2)
(Total 13 marks)

Q20.

Yield can be determined by measuring the dry mass of plants.

(@) Suggest how you could determine the dry mass of a sample of plant material.

(2)

(b) What is the advantage of using dry mass and not fresh mass to compare the yield of
plants?
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Q21.

(2)
(Total 4 marks)

Tomato plants were grown in two glasshouses, each with an area of 2000 m2. The table
shows the mean number of hours of sunshine per month during fruit production.

1995 - 1997
(no extra carbon 1998b_ 203.0 id
dioxide (extra carbon dioxide)
Mean number of hours of
148.91 147.00
sunshine per month

(@)

Q22.

The scientists used heating to maintain the temperature inside the glasshouses
above 18 °C. They opened the windows to keep the temperature below 30 °C.

From 1998 to 2000 they maintained the carbon dioxide concentration between 0.06
% and 0.08 % when the windows were closed and between 0.04 % and 0.05 %
when the windows were open.

The carbon dioxide concentration in the air outside the glasshouse was 0.04 %.

The scientists monitored the number of hours of sunshine per month. Explain why
they monitored the number of hours of sunshine.

(2)
The temperature, the use of fertiliser and the number of insect pests were controlled
during this investigation. Name one other factor which should have been controlled
during the investigation. Explain why variation in this factor would affect yield.

Factor

Explanation

(2)
(Total 4 marks)
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Introduction

Resource A - D relate to a single investigation.

Scientists investigated the effect of supplying extra carbon dioxide on the yield of
tomatoes growing in a glasshouse. They compared the mean yield of tomatoes from 1995
to 1997 when no extra carbon dioxide was supplied with the mean yield of tomatoes from
1998 to 2000 when extra carbon dioxide was supplied.

Resource A

Tomato plants were grown in two glasshouses, each with an area of 2000 m?. Figure 1
shows the mean number of hours of sunshine per month during fruit production.

Figure 1
1995 - 1997 1998 - 2000
(no extra carbon dioxide) (extra carbon dioxide)
Mean number of hours of
148.91 147.00
sunshine per month
. The scientists used heating to maintain the tempera ture inside the glasshouses

above 18 °C. They opened the windows to keep the tempera ture below 30 °C.

. From 1998 to 2000 they maintained the carbon dioxide concentration between 0.06
% and 0.08 % when the windows were closed and between 0.04 % and 0.05 %
when the windows were open.

. The carbon dioxide concentration in the air outside the glasshouse was 0.04 %.
Resource B

Figure 2 shows the mean difference between the yield of tomatoes with extra carbon
dioxide and the yield with no extra carbon dioxide for each week during the harvesting
period.

If the yield is greater when extra carbon dioxide is supplied, the difference in yield is
shown as an increase. If the yield is lower when extra carbon dioxide is supplied, the
difference is shown as a decrease.

Figure 2
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Number of weeks from beginning of year

Figure 3 shows the relationship between the time when the tomatoes were harvested and

the yield.
Figure 3
Number of weeks from Mean yield per _wefak with | Mean yield per week without
beginning of year extra carbon dioxide / kg
m-2 extra carbon dioxide / kg m~
13-19 1.25 0.83
20-25 1.62 1.47
26 -48 1.23 1.06

The commercial price for tomatoes varies with the time of year. The highest price is paid
for tomatoes between weeks 13 and 19. The lowest price is paid between weeks 26 and

48.

Resource D

Whiteflies are an important insect pest of tomatoes. The adults can fly from plant to plant.
Their young do not have wings. The adults and young feed on the plant sap and introduce
viruses into the tomato plants. Feeding and the introduction of viruses both reduce the
yield of tomatoes. The scientists controlled the number of whitefly in the glasshouses by
releasing parasitic wasps. The wasps lay their eggs in the young of the whitefly. The wasp
eggs hatch and feed on the young whitefly, killing them.

(@) (i) Anincrease in carbon dioxide concentration affected the yield of tomatoes in
week 35. Use Figure 2 to describe how.
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(1)

(i) There was a decrease in yield when extra carbon dioxide was supplied during
some weeks of the year. Use information from Resource A to suggest why.

(1)

(b) Using Figure 3, calculate the percentage increase in yield when extra carbon
dioxide was added for weeks 13 to 19. Show your working.

Percentage increase

()

(c) Additional information is required for tomato growers to decide whether it is
economically profitable to add extra carbon dioxide to produce very early tomatoes.

Give two pieces of information that the growers would require.

1.

(2)

(d) Adding extra carbon dioxide during the summer (weeks 24 — 36) is unlikely to be
profitable. Use data from the resource sheet explain why.

(2)

(e) The control experiment in this investigation was when data were collected with no
extra carbon dioxide added. Some scientists said this control experiment was not
satisfactory. Explain how you could improve the control experiment.
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(2)
(Total 10 marks)

Q23.

During the last 50 years, there have been changes in the climate of the UK. One of the
main changes is temperature. The data in the following resources all relate to southern
England.

Figure 1 shows the mean temperatures for January and February combined.

Figure 1
7
6
3 A
Temperature/°C g SpamEs =22 TmEL
2 A
1 A
0
1970 1975 1980 1985 1990 1995 2000
Year
Figure 2 shows the mean temperatures for March.
Figure 2
7
6
5 n N
Temperature/°C g SN
2 TH
1 A\
0
1970 1975 1980 1985 1990 1995 2000

Year

Birds, such as chaffinches, have been recorded as breeding earlier. Chaffinches build
nests. When the nest is complete, the female lays eggs until she has produced a full
clutch of 4 to 6 eggs. After the eggs hatch, the parent birds feed the young on insects.
Figure 3 shows the mean date on which chaffinches laid their first egg.

Figure 3
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The data from which this graph was drawn were collected by volunteers. They used
standard record cards. The volunteers used one record card for each nest they found.
Each card was used to record

the geographical location

the habitat in which the nest site was situated

the date of each visit to the nest by the volunteer
the number of eggs present in the nest at each visit.

Visits were made to the nests at least once every 5 days.

(a)

(b)

(c)

Do the data in Figure 1 and Figure 2 support the idea that there has been a rise in
the mean temperatures in southern England between 1970 and 20007 Explain your
answer.

()

Describe briefly how you would use a statistical test to find whether there is a
significant correlation between mean March temperature and the date when
chaffinches laid their first egg.

()

In chaffinches, the date of laying the first egg is determined by a number of factors.
These include day length and temperature. What is the advantage to the bird of
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egglaying being determined by

(i) daylength

(2)

(i) temperature?

(2)

(d) Scientists found that there was a correlation between mean annual temperature and
the date when chaffinches laid the first egg. Can you conclude that higher
temperatures cause earlier laying of the first egg?

Explain your answer.

(2)

(e) How does the way in which the data were collected affect the conclusions which can
be drawn from Figure 37

(2)
(Total 13 marks)
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Q24.

In the activated sludge method of sewage treatment, organic matter in untreated sewage
supplies nutrients to bacteria in the treatment tank. These bacteria include decomposers
and nitrifying bacteria. The bacteria are eaten by ciliated protoctistans, which are, in turn,
eaten by carnivorous protoctistans.

(@)

(b)

(i)  Explain the roles of the decomposers and the nitrifying bacteria in converting

nitrogen in organic compounds in the sewage into a soluble, inorganic form.

()

(ii)  Nitrifying bacteria are one kind of bacteria that are important in the nitrogen
cycle; nitrogen-fixing bacteria are another kind. Describe the part played by
nitrogen-fixing bacteria in the nitrogen cycle.

(2)
The organic matter in untreated sewage consists of small particles, which are
suspended in water. Activated sludge consists of solid lumps (flocs) of organic
matter and bacteria. When the two are mixed in the treatment tank, bacteria from
the flocs become dispersed in the water and feed on the suspended organic matter,
converting it to flocs. Different types of ciliated protoctistans feed on the bacteria.
. Free-swimming protoctistans are able to move throughout the tank.
. Crawling protoctistans can only move over the surface of the flocs.

The diagram shows the change in the nature of the organic matter in the treatment
tank and the changes in the numbers of the different types of organisms present.
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(i)  Explain the changes in the numbers of dispersed bacteria and the numbers of
free-swimming protoctistans.

()

(i)  Explain how the changes that occur in the treatment tank illustrate the process
of succession.
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(4)
(Total 12 marks)

Q25.

lons of metals such as zinc often pollute rivers. The effect of zinc ions on gas exchange
and respiration in fish was investigated. Fish were kept in tanks of water in a laboratory.

The fish in one group (X) had a solution of a zinc compound injected directly into their
blood and were then put in a tank of zinc-free water. A second group (Y) was not injected
but had the solution of the zinc compound added to the water in the tank.

The partial pressure of oxygen in the blood of both groups of fish was then monitored. The
results are shown in the graph.
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(a) During this investigation, the water temperature in the tanks was kept constant.
Explain why changes in the water temperature might lead to the results of the

investigation being unreliable.

(1)

(b)  The results from the two groups were compared using a statistical test.

(i)  Suggest a null hypothesis that could be tested.

(1)

(i)  Explain why it is important to use a statistical test in analysing the results of

this investigation.
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(c)

(d)

(e)

(2)
Two suggestions were made to explain the results shown in the graph.

A Zinc ions reduce the rate at which oxygen is taken up from the water and
passes into the blood.

B Zinc ions reduce the ability of haemoglobin to transport oxygen.

Which of these suggestions is the more likely? Explain the evidence from the graph
that supports your answer.

(2)

During the investigation, the pH of the blood was also monitored. It decreased in
group Y. Suggest an explanation for this decrease in pH.

&)

Leaves were collected from sycamore trees growing in a polluted wood and the
concentration of some metal ions in samples of these leaves was measured.
Woodlice were then fed with the leaves. After 20 weeks, the concentration of the
ions in the bodies of the woodlice was measured. Some of the results are shown in
the table.

Concentration of ions / ug g

Copper Cadmium Zinc Lead
Leaves 52 26 1430 908
Woodlice 1130 525 1370 132

(i)  Which of the elements shown in the table is concentrated most by the

woodlice? Use suitable calculations to support your answer.
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(ii)

(i)

()

Suggest what happens to most of the lead ions in the leaves eaten by the
woodlice.

(1)

Explain the difference in the copper ion concentration between the leaves and
the woodlice.

()

Yorkshire fog is a species of grass. Two varieties of Yorkshire fog were studied. One
variety was tolerant to arsenic, while the other variety was not. In a series of
investigations, it was found that

(ii)

Arsenic-tolerant plants grow in soil which contains a high concentration of
arsenic.

Arsenic-tolerant plants growing in soil containing high concentrations of
arsenic and phosphorus-containing compounds have very low concentrations
of arsenic in their cells. They also have low concentrations of phosphates in
their cells. Arsenic and phosphorus are chemically similar.

Plants that are not tolerant to arsenic grow poorly on soil which has a high
concentration of both arsenic and phosphorus-containing compounds.

Tolerance to arsenic in Yorkshire fog is caused by a single gene with the allele,
a, for tolerance recessive to the allele, A, for non-tolerance.

What caused the allele for tolerance to first arise?

(1)
Give two functions of phosphates in plant cells.

1.
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(2)

(i)  Arsenic-tolerant Yorkshire fog plants are very rare in areas with low
concentrations of arsenic in the soil, even where the soil has a high
concentration of phosphate. Explain why they are unable to compete in these
conditions with plants that are not tolerant to arsenic.

(3)
(Total 20 marks)

Q26.

(@) The flow chart shows the main stages in aerobic respiration.
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Glucose
(6C)

2ATP
2ADP+Pi D

Triose phosphate Triose phosphate
(3C) (3C)

NAD 2ADP-+Pi l
|
|

Reduced NAD D C 2ATP Y

Substance P

,,,,,,,,,,, Respiration yields 3 molecules

of ATP for each molecule of
NAD reduced NAD.
Reduced NAD ) CO2 Respiration yields 2 molecules

of ATP for each molecule of

Substance Q reduced FAD.

Oxaloacetate Citrate
(4C) (6C)

ATP
2C0O;

ADP+Pi 3NAD

Reduced FAD
3 Reduced NAD

FAD

(i) Complete the flow chart by writing, in the appropriate boxes, the number of
carbon atoms in substance P and the name of substance Q.
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(b)

(2)

(i) Some ATP is formed in the cytoplasm and some in the mitochondria. Use the
information given to calculate the number of molecules of ATP formed in a

mitochondrion from one molecule of glucose in aerobic respiration. Show how
you arrived at your answer.

Answer

(2)

(i)  In the presence of oxygen, respiration yields more ATP per molecule of
glucose than it does in the absence of oxygen. Explain why.

()

Anabaena is a prokaryote found inside the leaves of a small fern. Anabaena can
produce ammonia from nitrogen (nitrogen fixation). This reaction only takes place in
the anaerobic conditions found in cells called heterocysts. Heterocysts are thick-

walled cells that do not contain chlorophyll. The drawing shows the relationship
between Anabaena and the fern.
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Suggest how the features of the heterocysts improve the efficiency of the
process of nitrogen fixation.
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()

(i)  In China, the fern is cultivated and ploughed into fields to act as an organic
fertiliser. Explain how ploughing the fern plants into the soil results in an

improvement in the growth of the rice crop grown in these fields.

Q27.

(5)
(Total 15 marks)

Detritivorous insects feed on the dead remains of plants. Some students estimated the
numbers of detritivorous insects at two different sites in an ecosystem. They also obtained
data about the net primary production of the sites to see if this influenced the numbers of
insects present. Net primary production is a measure of plant biomass formed per year.
The results are shown in the table.

Site Number of insects | Net primary production /
per m? gmzy!
A 316 1440
B 90 550

(a) Explain how the students could use the mark-release-recapture technique to
estimate the numbers of insects.
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(b)

()

(4)

The students used the chi-squared ()?) test to test the hypothesis that there was no
significant difference between the numbers of insects per square metre at sites A
and B. The value they obtained was 125.8. They checked this value in ? tables.

()  How many degrees of freedom should they check against?

(1)

(i)  What level of probability is normally used to judge whether a difference is
statistically significant?

(1)

(iii)  The value of y for the 0.001 level of probability for this number of degrees of
freedom is 10.8. What does the value obtained by the students suggest about
the difference in numbers of the insects per square metre between the two
sites?

Explain your answer.

()

(i)  Explain why the net primary production of an area does not represent the total
amount of plant biomass formed per year by photosynthesis.

()

(i)  Suggest how the difference in net primary production of sites A and B might
explain the difference in the number of insects between the sites.
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(1)
(Total 11 marks)

Q28.

Since 1965 there has been a steady rise in the phosphate concentration in the water of
Lake Windermere. Scientists have monitored the phosphate concentration and plant
biomass over a period of time. The results are shown in the graphs.

30~
204
Phosphate
concentration/
pgdm™
10-
0 I 1 1 1
1955 1965 1975 1985 1995
Year
I
30
Plant I :
biomass/ ZL
arbitrary
units t
10
0 »

1975

Year

(@) Suggest one source of the phosphate in the lake.
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(1)

(b) Calculate the percentage decrease in plant biomass between 1985 and 1995. Show
your working.

Answer

()

(c) From these graphs, a student concluded that changes in phosphate concentration
caused changes in plant biomass. Explain why this conclusion may not be valid.

(2)

(d) Between 1982 and 1992 the number of fish in the lake decreased. Explain how the
change in phosphate concentration may have resulted in this decrease in the fish
population.

(6)
(Total 11 marks)

Q29.

Mayflies are insects which lay their eggs in streams and rivers. The nymphs which hatch
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from the eggs live in the water for several years.

Mayfly nymphs were collected by disturbing the gravel of a stream bed. A net placed
immediately downstream caught any animals which were washed out of the gravel. Eight
samples were collected from shallow, fast-flowing parts of the stream and eight from

deeper, slow-flowing parts. Nymphs from two different families of mayfly were found. The
results are given in the table.

Family Caenidae Family Baetidae

Shallow water Deep water | Shallow water | Deep water

Mean number of 2.38 12.88 24.50 6.00
nymphs
Standard deviation 1.51 7.92 6.72 1.51

(a) Describe how you would have collected the samples in order to ensure they were

representative of the habitats being investigated and could be compared with each
other.

()

(b)  Which one of the four samples showed the greatest variation within the sample?
Give evidence from the table for your answer.

(1
(c) The two families of mayfly nymph occupy different ecological niches.

(i)  What is meant by the term ecological niche?

(1)

(i)  Describe the evidence in the table which suggests that the two families of
mayflies occupy different ecological niches.
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(1)

(i)  Explain the advantage to these two families of mayflies of occupying different
ecological niches.

Q30.

(2)
(Total 8 marks)

Two fields, A and B, were used to grow the same crop. The fields were divided into plots.
Different masses of fertiliser containing sodium nitrate were applied to these plots. After

six weeks, samples of crop plants from each plot were collected and their mass
determined. The results are shown in the table.

Mass of crop/kg m=
Mass of fertiliser
added/kg ha™ Field A - used for grazing Field B - used for same crop
cattle in previous year in previous year
0 14.5 6.4
10 16.7 9.8
20 17.4 12.9
30 17.5 16.2
40 17.5 171
50 17.5 171
60 17.5 171

(@) (i) Describe the pattern shown by the data for field B.

(1)

(i)  Explain the change in the mass of crop produced from field B when the mass
of fertiliser added increases from 0 to 20 kg ha™.
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()

(i)  Explain why the mass of crop produced stays the same in both fields when
more than 40 kg of fertiliser is added.

()

(b) Inthe previous year, field A had been used for grazing cattle. Field B had been used
to grow the same crop as this year. When no fertiliser was added, the mass of crop
from field A was higher than from field B. Explain this difference.

(2)
(Total 7 marks)

Q31.

The diagram shows the transfer of energy through a cow. The figures are in kJ x 10° year-
;

C=91.34

Key: A = energy absorbed from the gut
C = energy consumed in food
F = energy lost in faeces
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P = energy used in production of new tissue
R = energy lost by respiration
U = energy lost in urine

(@) (i) Complete the following equation for the energy used in the production of new
tissue. Use only the letters C, F, R and U.

P=

(1)

(i) Calculate the value of P.

P= kJ x 10° year™'

(1)

(b) It has been estimated that an area of 8100 m? of grassland is needed to keep one
cow. The productivity of grass is 21 135 kd m2 year-'. What percentage of the
energy in the grass is used in the production of new tissue in one cow? Show your

working.

Answer %

(2)
(c) Keeping cattle indoors, in barns, leads to a higher efficiency of energy transfer.

Explain why.

(1)
(Total 5 marks)

Q32.
Starfish feed on a variety of invertebrate animals that are attached to rocks on the
seashore. The diagram shows part of a food web involving a species of starfish.
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(a)

(b)

Starfish

AR

Chiton Limpet Mussel Bamacle

L

Seaweed on the rock surface Plankton (small photosynthetic organisms
and animals which feed on them)

When starfish feed on mussels they leave behind the empty shell. Explain how
quadrats could be used to determine the percentage of mussels that had been
eaten by starfish on a rocky shore.

()

The table shows the composition of the diet of starfish.
Prey species
Chitons Limpets Mussels Barnacles

Percentage of total 3 5 o7 65
number of animals eaten

Energy provided by each

species as a percentage 42 5 38 15

of total energy intake

(i)

The percentage of barnacles in the diet is much higher than the percentage of
energy they provide. Suggest one explanation for this difference.

(1)

The table shows that the amount of energy provided by chitons is greater than
the amount of energy provided by limpets. Calculate the number of limpets a
starfish would need to eat in order to obtain the same amount of energy as it
would obtain from one chiton.
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Number of limpets

(1)
(Total 5 marks)

Q33.

(@) Explain what is meant by

(i) succession;

()

(i)  a climax community.

(1)

Heather plants are small shrubs. Heather plants are the dominant species in the climax
community of some moorlands. The structure and shape of a heather plant changes as it
ages. This results in changes in the species composition of the community. A large area of
moorland was burnt leaving bare ground. The table shows four stages of succession in

this area.
Time after Mean Other plant
. Appearance of -
burning / percentage species
heather plant
years cover of heather present
W
4 \ 10 Many
12 90 Few
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19 ‘:‘Ei% & 75 Several
24 § % 30 Many

(b) Explain why the number of other plant species decreases between 4 and 12 years
after burning.

(2)

(c) The rate at which a heather plant produced new biomass was measured in g per kg
of heather plant per year. This rate decreased as the plant aged. Use the
information in the table to explain why.

(3)
(Total 8 marks)

Q34.

The wildebeest is a large mammal that lives on grasslands in Africa and feeds on a
number of species of plant. A lot of rain falls from April to May and also in November. In
the dry season between July and October very little rain falls.

The graph shows changes in the mean protein content of all the plants that could be eaten
at different times of year. It also shows the mean protein content of the food the
wildebeest actually eat.
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(a)

(b)

(c)

Q35.

20 Key
X Mean protein

15 content of
food eaten
Mean protein '
content of dry 10 @ Mean protein
biomass/ % content of all
plants that
54 could be eaten

NDJFMAMIJ JASO
Time/month of year

During the dry season the protein content of the plants decreases. Suggest one way
in which a lack of rain could account for this change.

(2)

Throughout the year the mean protein content of all the plants which could be eaten
and the mean protein content of the food actually eaten differs. Suggest one
explanation for this difference.

(2)

When wildebeest eat food containing less than 6% protein, they start to lose protein
from their body tissues. Suggest and explain how a deficiency of one named protein
makes the wildebeest more susceptible to being caught by predators.

(2)
(Total 6 marks)
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The diagram shows a hedgerow and part of a field with a crop. The land is farmed in a
way that conserves wildlife. The strip of bare ground next to the hedgerow is ploughed
frequently to prevent any plants from growing. The first 6 m of the field, called the
conservation headland, is sprayed with a selective herbicide to control some kinds of
weeds. The rest of the field is sprayed with herbicide to kill all weeds.

~ )
3 I .‘1 "(
: A ;
I I I
I I I
Hedgerow Bare Conservation Crop
ground headland
(2m wide) (6 m wide)

(@) Suggest one advantage of leaving a strip of bare ground between the hedgerow
and the field.

(b)  Suggest the benefit of allowing some weeds to grow in the conservation headland.

(c) After harvesting the crop, the farmer digs the unwanted stems and roots into the soil.
Explain how the nutrients contained in these plant parts become available for use by
other organisms.
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4)
(Total 7 marks)

Q36.

(@) Name the two substances produced by anaerobic respiration in humans.

1.

2.

(2)

(b)  When an athlete runs in a 100 metre race, 90% of the energy needed is provided by
anaerobic respiration.

(i)  Explain why most of the energy is provided by anaerobic respiration rather
than aerobic respiration.

()

(i) The athlete continues to breathe deeply for several minutes after the race
ends. Explain why this is necessary.

(2)
(Total 6 marks)

Q37.
Zooplankton are very small animals which feed on algae (green protoctists) found in
lakes. The chart shows the mean depth of zooplankton populations in four lakes, P to S,
during the day and the night. It also shows the standard deviations of the means. The
depth at which the light intensity is 1% of the surface light intensity is also shown.
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(@) Explain the evidence that the zooplankton feed at night.

(b) Predatory fish, which hunt by sight, are present in some of the lakes. These fish
have been present in the lakes for different lengths of time.

Estimated length of time predatory

Lake fish have been present / years
P 0
Q 5
R 25
S Over 1000

(i) Describe the relationship between the depth of the zooplankton during the day
and the length of time predators have been present in the lake.

(i)  Suggest how the differences in behaviour of the zooplankton populations in
the four lakes might have evolved.
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Q38.

(3)
(Total 7 marks)

The diagram shows the flow of energy through a marine ecosystem.

(a)

(b)

Light energy

Producers

h 4

Primary consumers

h 4

Secondary consumers

A 4

Energy in faeces
and dead organisms
falling to the bottom

of the sea

Give one reason why not all the light energy falling on the producers is used in
photosynthesis.

(1)

The producers in this ecosystem are seaweeds, which have a large surface area to
volume ratio. Give two advantages to seaweeds of having a large surface area to
volume ratio.

1.
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()

(c) Some species of seaweed are submerged in water for most of the time. Explain how
being under water might affect the rate of photosynthesis.

(3)
(Total 6 marks)

Q39.

A hedgerow is a line of shrubs and trees bordering a field, together with the herbaceous
plants at their base. In the last 50 years farmers have removed many hedgerows.

(a) Explain two advantages for a farmer of removing hedgerows.

1.

(2)

(b) In recent years some hedgerows have been replanted. Ground beetles, which are
unable to fly, are predators of crop pests. The beetles overwinter in the shelter of
grasses at the base of the hedgerow. In some large fields, a permanent strip of
grass is left as shown in the diagram.
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Hedgerow

Strip of
grass

Crop

Suggest and explain the advantage of leaving the strip of grass in the middle of the
field.

(2)
(c)

Apart from providing a habitat for predators of crop pests, give two biological
benefits of replanting hedgerows.

1.

(2)
(Total 6 marks)

Q40.

The diagram shows the energy flow through a freshwater ecosystem.
All units are kd m=2year™'.

Page 70 of 126



Light energy absorbed

by plants
1.7 x 106
> Producers o
50 303 87402 22953
l 14 146
= Primary &
7938 consumers 4599
l 1609
< Secondary o;
1328 eI e 193
]
< Box B
7

Process A
(@) Name

(i) process A;

(1)

(i)  the group of organisms represented by box B.

(1)

(b) Calculate the percentage efficiency with which light energy is transferred to energy
in producers. Show your working.

Answer

(2)

(c) Describe the effect of light energy in the light-dependent reaction of photosynthesis.
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(2)

(d) Ifaplantis kept in the dark it is still able to produce carbohydrates, as long as it is
provided with two products of the light-dependent reaction of photosynthesis. Give
the name of these products and explain their function in the light-independent
reaction of photosynthesis.

Name

Function

Name

Function

4)
(Total 10 marks)

Q41.

A hormone has been shown to switch on a gene in fish, leading to the increased
production of an enzyme. Experiments were carried out to investigate the effects of heavy
metal ions on the production of this enzyme, with and without the hormone. The table
shows the results.

Amount of enzyme prf)duced | percentage of
maximum
Heavy metal ion present Without hormone With hormone
None 16 100
Cadmium 15 55
Zinc 17 94
Copper 16 100

Explain how the results suggest that cadmium affects the action of the hormone.

(Total 2 marks)

Page 72 of 126



Farmers who grow wheat sometimes leave a field fallow for a year by not growing a
crop in it. The concentration of nitrate ions in the soil decreases when a field is left

fallow.

()  When grass is grown in the field, fewer nitrate ions are lost than when the field
is left with bare soil. Explain why.

(i) A crop of leguminous plants such as clover may be grown in the field and then
ploughed in. Explain why less fertiliser would be needed for the wheat crop in

the following year.

The table gives information about the yield and profitability of a wheat crop grown
using different amounts of fertiliser.

. . Value
N|tr_o_gen G_-ram Grain added by Cos_t of o
fertiliser yield / . . using Benefit :
. _| protein/ using - .
applied / tonnes ha o - fertiliser / cost ratio
_ ] %o fertiliser / _
kg ha™ » £ha™'
£ha
0 24 11.7 - - -
25 25 12.5 19 11 1.7:1.0
50 25 12.9 25 22 1.1:1.0
75 25 13.3 31 33 0.9:1.0
100 25 13.5 37

(i) Describe the effects of increasing fertiliser application on the yield and protein
content of the grain produced.
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()

(i)  Use the data in the table to estimate the benefit: cost ratio for a fertiliser
application of 100 kg ha=". Write your answer in the table.

Q43.

(1)
(Total 6 marks)

The Solomon Islands are situated in the Pacific Ocean. The nearest large land mass is
Australia, which is about 1500 km away. The biggest islands are mountainous, with large
areas of tropical forest and a wide range of habitats. Some islands have a very high
species diversity, and many species are endemic, that is they occur only in the Solomon

Islands.

The table shows the total number of species on the islands in four vertebrate classes and
the percentage which are endemic.

Vertebrate class

Total number of

Endemic species

species | %
Mammals 53 36
Birds 223 20
Reptiles 61 16
Amphibians 17 53

(@) How many reptile species are endemic?

(1)

(b)  Suggest an explanation for the high proportion of endemic species on the Solomon

Islands.
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