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12.1 Data Questions (SL)

Question Paper

Course DP IB Biology
Section 12. Data Questions
Topic 12.1Data Questions (SL)
Difficulty Medium
Time allowed: 190
Score: /157
Percentage: /100
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Questionla

a)
Rhododendron ponticum (pictured below) is a fast-growing, non-native, invasive species currently threatening biodiversity
inthe UK.

Rhododendron ponticum

Originally introduced from Spain as a decorative plant for gardens, R. ponticum forms large thickets and outcompetes native
plants such as bryophytes, otherwoody plants and wildflowers. Particularly severely affected are Atlantic oak woodland
areas of coastallandin the western United Kingdom. Clearance programmes to remove R. ponticum have been in place for
approximately 30 years in thatregion. Data was gathered on how the removal of R. ponitcum allows for affected sites to
recoverand for native species to be restored.

A quadrat study was carried out at three sites:

¢ Anarea of dense Rhododendron ponticum thickets
¢ Anarea of intermediate ponticum coverage
¢ Anarea of uninvadedlandas a control

In each study, the number of species in each area's understorey was counted, as well as the % vegetation cover. This data s
shown on the graphs below, which have been plotted with a line of best fit.
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Calculate therange of species found at a R. ponticum density of 2 log arbitrary units.

[1mark]
Question1b
b)
State how the % vegetation covercan exceed100%in a given area.
[1mark]
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Questionlc

c)
Suggestwhy alogscaleis usedto show the density of R. ponticumin the graphs.

[1mark]
Question1d
d)
Explain the declinein the number of species found as the density of R. ponticum increases, as foundin this study.

[1mark]
Questionle
e)
Suggesttwo ways in which R. ponticum could affect competition.

[2 marks]
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Question 1f

f)

In an extension of this study, the spread of epiphytes (plants that grow on other plants, but not parasitically) was examined
as afunction of the time elapsed since the human clearance of R. ponticum from an area of ancient woodland. Typical taxa
of epiphytesinclude mosses andliverworts. This was done to estimate how well a woodland habitat could recover from an
invasion by R. ponticum. One theory is that R. ponticum can affect successive species long afterallits biomass has been
cleared away from a site. Theresults are shown in the diagram below.
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Estimate the number of years before the number of species found on cleared land first exceeded the number of species
foundin uninvaded woodland.

[Tmark]

Question1g

Q)
(i) Discuss whetherthe clearance of a R. ponticuminvasion has animpact on the recovery of the woodland habitat.

(i) Suggest areason foranyimpact observed.
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[3 marks]
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Questionh

h)

In a furtherstudy, a series of measured soil core samples were taken from thirty sites within the Atlantic woodland
¢ 10 sites uninvadedby R. ponticum
¢ 10 sites cleared of R. ponticum more than 10 years previously
¢ 10 sites of denseR. ponticum coverage

The seeds contained within those samples were germinatedin a laboratory greenhouse to display which species were
presentas ungerminated seeds in the soils. The study ran for 20 weeks. Control trays containing sterile compost showed
negligible seedling growth.

The table below shows a summary of the results obtained.

Number of sites where ungerminated
No of seeds were found
Species seedlings
P emerging in Dense R.
greenhouse | Uninvaded Cleared ponticum
trial growth
European o ulus tremula 2 959 10 10 10
Poplar
Rushes sp. Juncus sp. 624 10 7 8
R. ponticum | 1ododendron 302 0 10 5
ponticum
Broadleaf Axonopus 402 10 2 3
carpet grass | compressus
Small cow Mefarr.wpyrum 333 4 5 2
wheat sylvaticum
Others 2 566 125 51 42
7 186 159 82 70

(i)  Identify the species thatwas sampled on the fewest sites when the R. ponticum growth was densest.
(i) Explain what this data shows forthe prospects of growth of broadleaf carpet grass (Axonopus compressus) on cleared
land following an R. ponticuminvasion.

[3marks]

Page 7 of 49

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question i

i)

Using the datain part (h), identify, with areason, the species that benefited most from the clearance of R. ponticum from
Atlantic coastalwoodland.

[2 marks]
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Question 2a

a)

Agriculturalists in Mozambique investigated the optimum planting conditions for sweet potato plants. Sweet potato
(lpomoea batatas)is a popularroot crop, with increasinguse as a staple vegetable. Variables underinvestigation were the
spacing of seed sowing and the optimum use of fertilisers to achieve a maximum yield.

Plant spacing (16,20 and 25 cm between plants) was combined with three nitrogen addition rates of 30, 35 and 40 grams
persquare metre (gm~2) in separate test plots of area 1.5m?2. The source of nitrogen usedin the study was urea (CH4N,0).
Other growing conditions were kept constant, to determine the optimal combination of spacing and nitrogen addition.
The study ran for175 days after plantingindividuall. batatas seeds in the respective conditions. Theresults of the study are
summarisedin the table below.

Spacing distance / Urea level acided / Mear:’rt;’nrcrl‘zrsgsr?und Mean Crop Yield /

cm gperm g per plant tonnes per hectare*
30 30 12.9

16 35 54 214
40 58 19.8
30 17 76

20 35 148 40.3
40 141 35.6
30 42 10.8

25 35 187 12.8
40 15 8.4

* 1 hectare = 10 000m?

Identify the growth conditions that gave the most favourable yield of sweet potatoes in this study.

[1mark]
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Question 2b

b)
Describe therelationship between the mean underground dry mass of the crop and the mean crop yield of sweet potatoes in
this study.

[1mark]
Question 2¢
c)
Suggest, with areason, why underground dry mass is used as an indicator of crop yieldin this study.

[Tmark]

Question 2d

d)
Compare and contrast the effects of increasing spacing andincreasing urea addition, in terms of underground dry mass and
cropyields.

[3marks]

Question 2e

e)
Suggest, with areason, why the choice of units of crop yield quoted in this study (tonnes perhectare) was not an appropriate
one.

[2 marks]
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Question 2f

f)

In another part of this investigation, the mass of plant matter above ground (both fresh mass and dry mass) was measured
againstleaflength and cropyield forthe threelevels of urea concentration previously tested. Allthese data were gathered
from sweet potato plants spaced at 20cm distance. Theresults are shown in the graph below.
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The scientists concluded that a planting regime of plants spaced 20cm apart with an addition of urea more than 35 gm=2
should berecommendedto farmers. Evaluate the scientists' conclusion, using the data above and from part a).

[4 marks]
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Question 3a

a)

EDTAis acompoundthatreacts with metalions to form a stable harmless compound. Itis commonly used to reduce levels of
calciumin many medical procedures including dental work. EDTA has also been shown to have antimicrobial properties
effectivein the treatment of Staphylococcus aureus bacteria.

Scientists wanted to establish how effective EDTA could bein the treatment of infections from Escherichia colibacteria. The
growth of E.colibacteria was monitoredin response to treatment with EDTA over a period of 5 days. The chart below shows
theresults.
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State thereason forthe group treated with no EDTA.

[1mark]

Question 3b

b)
Calculate the percentage difference between the number of bacteria in the sample treated with EDTA and the number of
bacteriain the untreated sample after 5 days.

[1mark]
Question 3c
c)
Outline the effect of EDTA on the growth of bacteria.
[2 marks]
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Question 3d
d)
The presence of antibiotic resistance within E.colipopulations was studied and presentedin the graph below.
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Key: —— =Amoxicillin - — —=Tetracycline
— =EDTA - = Pivmecillinam hydrochloride

Identify which antibiotic has been shown to be the least effective against E.coli.

[1mark]
Question 3e
e)
Compare thelevels of antibiotic resistance shown in E.colito the antibiotics studied.
[2 marks]
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Question 3f
f)
The table below shows some of the side effects associated with the antibiotics studied.
Antibiotic Side effects
EDTA Abdominal cramps, nausea, vomiting, diarrhoea, headache, low
blood pressure, skin problems and fever.
Amoxicillin Abdominal cramps, back and leg pains, bloating, bloodin urine,

chestpains

Nausea, vomiting, diarrhoea, loss of appetite, mouth sores, black

Tetracycline
y hairy tongue, sore throat, headache

Pivmecillinam hydrochloride Diarrhoea, feeling sick, thrush

Using allthe information provided, evaluate whether EDTAis the best candidate antibiotic to treat E.coli.

[3 marks]
Question 3g
9)
Suggest two different methods that could be usedto help reduce the development of antibiotic resistance.

[2 marks]
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Question 4a

a)

In trained athletes, the metabolism of lactate can occurat a fast enough rate to reduce the build-up of lactic acid. As a result,
trained athletes are able to maintain a lowerlactate level even during periods when theirheart rateis very high, compared to
anuntrainedindividual. A study was done to compare the blood lactate levels to the heartrate of 5 individuals during
exercise.

Blood Lactate / Average Vg/
Individual HeartRate /min~!
mol perL L per min
1 1.8 60.1 156
2 2.8 83.1 163
3 4.9 79.8 148
4 5.0 88.9 152
5 9.5 148.0 184

If training allows an individual to maintain a low blood lactate level compared to heartrate, identify which is the most highly
trainedindividual from the study.

[1mark]
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Question 4b

b)

Maximum minute ventilation (Vg) is a measure of the maximum total volume of gas inhaled or exhaled per minute (measured
in L/min). During exercise, Vg changes to accommodate changes in metabolic requirements, this variability around Vg is
called Vg variability andis measuredin mL/min. Both Vg and Vg variability can be used as indicators of fithness

The graphs below show the differences in Vg variability and maximum Vg from a study of trained and untrainedindividuals.
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Describe therelationship between training, maximum Vg and Vg variability.

[2 marks]
Question4c
c)
Using theinformation provided, discuss the statement thatindividual 3andindividual 4 are both equally as fit.

[3marks]
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Question4d

d)

Astudy was done to show how the expression of a gene associated with lactate metabolism wouldinfluence exercise
performance. Mice were genetically modified (GM) by inserting a generesponsible for the synthesis of a proteininvolvedin
lactate metabolism, protein X.

Lactatelevels in the two groups of mice were monitored throughout a period of exercise.
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Compare thelactate levels of the control group to the GM group.

[2 marks]

Question 4e

e)

High levels of lactic acidis a characteristic symptom in individuals suffering from diabetes. It can lead to more serious and
potentially life-threateningissues such as lactic acidosis. Scientists suggested that protein X could be used as a treatment
forhighlactatelevels in diabetics.

Using the information provided, evaluate whetherthereis enough evidence to support the use of protein Xin the treatment
of diabetes.

[3 marks]
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Question 4f

f)

During exercise, Vg increases as a mechanism to reduce therisk of lactic acidosis (high levels of lactic acid).
Suggesthow thisincreasein Vg may preventlactic acidosis.

[2 marks]

Question 5a

a)

Net primary productivity (NPP) is a measure of the amount of carbon stored as biomass by primary producers. NPP is
calculatedusing the totalamount of carbon that the plant fixes during photosynthesis, minus the totalamount of carbon
lostduringrespiration. Different ecosystems have different levels of productivity based on abiotic and biotic factors of the
environment. The cycling of nutrients in the ecosystem determines the nutrients available to the plants for growth and
therefore has a directimpact on the NPP of that ecosystem.

The table below shows the differences in decomposition cycles for six vital nutrients across three different biomes. A
calculation has also been done to show the NPP of each biome.

Time needed for 1 cycle of decomposition / years

Carbon Phosphorus | Nitrogen | Potassium | Calcium Magnesium | NPP/

(C) (P) (N) (K) (Ca) (Mg) g C m2yr
Boreal Forest 146.0 143.0 100.5 37.5 96.0 197.0 140.0
Mediterranean 3.5 4.7 4.9 14 2.5 3.7 600.0
Forest
Tropical 0.3 2.1 1.8 0.9 1.1 0.9 2200.0
Forest
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Question 5b

b)
Suggest a biotic factorwhich may impact the decomposition rates generatedin an ecosystem.

[1mark]

Question 5¢

c)
Listtwo carbon-containing compounds foundin plants.

[1mark]

Question 5d

d)
With reference to the datain part (a), outline the differences between therates of nitrogen cyclingin all three forests.

[2 marks]

Question 5e

e)
Describe therelationship between net primary productivity (NPP) and decomposition rate for the three biomes.

[2 marks]
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Question 5f

f)
Astudy was conductedto establish the relationship between different abiotic factors and therate of decompositionina

Mediterranean forest ecosystem. The data can be seenin the graph below.
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Identify which abiotic factor produced the biggest changein therate of decomposition.

[1mark]
Question 5g
9
Using the data givenin part (f), compare the effects of the different abiotic factors on decomposition.
[3marks]
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Question 5h

h)
Suggest thereason for the trend shown in decomposition as a result of temperature change.

[2 marks]

Question 5i
i)

Using the data provided, deduce why tropical rainforests have the highest rate of productivity of the three biomes studied.

[2 marks]
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Question 6a

a)

Grey seals (Halichoerus grypus) are foundin coastal waters around northern Europe and North America. Their diet consists of
avariety of fish species, crustaceans, and molluscs, and they are known to dive for periods of up to 45 minutes while
searchingfor food.

The graph below shows the blood flow to various organs in the body of a grey seal while they are either searching forfood at
thewater’s surface(i.e.notduring a dive), or actively chasing prey, also at the water’s surface.
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Key: [ = Searching for food [1= Actively chasing prey

Estimate the differencein blood flow to the heart when the sealis searching for food compared to when itis actively chasing
prey.

[1mark]

Question 6b

b)
Using the graphin part (a), distinguish between the blood flow when the seal is searching forfood and when itis actively
chasing prey between the kidneys, flipper muscles, and brain.

[2 marks]
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Question 6c

c)
Suggestwhy blood flow to the seal’s organs is different when the sealis searching for food compared towhen itis actively
chasingprey.

[3marks]
Question 6d
d)
State the property of arterioles that enables blood flow to the organs to beregulated.
[1mark]

Question ée

e)
Another grey seal’s heart rate was measured before, during, and after a feeding dive.
Theresults are shownin the graph below.
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Calculate the difference between the seal’s minimum and maximum heart rate throughout the monitoring period.

Page 23 of 49

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

[1mark]

Question 6f
f)
Describe the changes in heartrate throughout the monitoring period shownin part (e).

[2 marks]
Question 6g
9
Suggesthow the heartrate changes shown in part (e) might affect the seal’s body during a dive.

[2 marks]

Question 6h

h)
Deduce, with reference to both graphs, what would happen to the volume of blood passing through the flippers during a

dive.
[2 marks]
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Question7a

a)
Disease Xis a potentially fatal disease foundin sea urchins, with symptoms such as body deflation, body lesions, and
discoloration. The cause of disease X has yet to be determined, and several hypotheses have been tested.

Onesuch study investigated the possible connection between the presence of viruses known as densoviruses and disease
Xin several species of sea urchin.

Some of theresults of the study are shown in the graph below.
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% = Difference is significant at the 5% probability level

State theviralload of species 2when symptoms are present.

[1mark]
Question7b
b)
Compare and contrast therelationship between viralload and disease X symptoms in the different species studied.
[2 marks]
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Question7c

c)
Usethe graphin part(a) to deduce theimpact of densoviruses on disease X.

[2 marks]

Page 26 of 49

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 7d
d)
Aquatic organisms have a thin layer of water surrounding their bodies known as the diffusive boundary layer (DBL).

Organisms exchange substances with theirenvironmentvia this layer, and its composition is different to that of the
surrounding seawater.

Anotherstudy looked at theimpact of the composition of the DBL on the development of disease X. Two types of organic
matter were added to the water surrounding sea urchins of species 2:

¢ Organic matterin the form of lab-grown algae.
¢ Seawatercontainingnormallevels of organic matter.

The seaurchins were assessed over 10 days for signs of disease X lesions and the waterin the DBL was tested for bacteria.
Note that the control contained no additional organic matter.
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Describe the formation of disease Xlesions over the testing period.

[2 marks]
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Question7e
e)

Discuss any observations on the growth of disease X lesions and the abundance of bacteria in the DBL shown in part (d).

[2 marks]

Question 7f

f)

As part of the same study, theresearchers looked at theimpact of reduced oxygen levels in the DBL on lesion growth ina
fourth species of sea urchin.

Theirresults are shown in the graph below.

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Proportion of sea urchins without disease X lesions

Time / days

Key: —e— = Control Depleted oxygen

Calculate the number of individuals that would have lesions after 10 days with depleted oxygen levels in a population of 23.

[1mark]
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Question7g

9)
Suggesthow depleted oxygen might lead to theincrease in growth of disease X lesions shown in part (f).

[2 marks]

Question 7h

h)
Astudentreadtheresults describedin parts (d) and (f) and concluded that disease Xis caused by anincreasein organic
matteranda decreasein oxygen levels in the DBL of sea urchins.

Evaluate the student’s conclusion.

[3marks]
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Question 8a
a)
Plant species livingin dry climates need to preserve water and often have adaptations that helps them to do this.

Scientists areinterestedin discovering crop varieties that have water-saving adaptations; one study looked at the effect of
dry conditions on several varieties of wheat.

Theresearchers measured the water content of four varieties of wheat (v1,v2,v3, andv4) at the end of a 10 day period
without water; theirresults are shown in the graph below.

100
90 *
80
70
60
50
40

30

Water content relative to 100% / %

20 *

10

V1 V2 V3 'z

Key: []=Control conditions [ = Dry conditions
*=p<0.05

Calculate the differencein water content between the control and dry conditions for variety 2.

[1mark]

Question 8b
b)
Compare and contrast the water contentin control and dry conditions for the different varieties of wheat shownin part (a).

[2 marks]
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Question 8c

c)
Theimage below shows the effect of 10 days without water on the four varieties of wheat.

ST
-~ fe W W

Outline the effect of 10 days without water on wheat varieties 1-4.

[2 marks]
Question 8d
d)
Suggestwhy dry conditions lead to theimpacts seenin part(c).
[1mark]
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Question 8e
e)
The scientists also analysed the potassiumion (K*) content of the tissues of each variety afterthe 10 day experiment period.

Theresults of this analysis are shown in the graph below.
100

90|

80 ]
70
60
50 *
40 *
30

20

Potassium ion content / mg per g of dry weight

10

V1 V2 V3 V4

Key: []=Control [ = Dry conditions
*=p<0.05

Describe theimpact of dry conditions on the potassiumion content of the different varieties.

[2 marks]
Question 8f
f)
With reference to theresults shownin parts (a), (c), and(e):
i. Deducetheeffect of potassiumion contentontheresponse of wheat to dry conditions.
ii. Suggesthowsomewheatvarieties are able to minimise theimpact of dry conditions.
[3marks]
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Question 8g

9
Afterreading theresults shownin parts (a), (c), and(e), a farming organisation recommended that variety 4 should be planted

by farmers in parts of the world where droughtis common. Evaluate this recommendation.
[3marks]
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Question9a

a)

Bananas with less starch and more sugar are sweeter. This is advantageous in several ways, including the taste of the
bananas andthe time taken forthemtoripen.

In a particular strain of bacteria, scientists found an enzyme that decreases the production of starch. The gene for this
enzyme was transferred to bananas using genetic engineering to decrease the banana’s starch content, resultingin
transgenic bananas. The gene was transferred to three banana varieties to create three transgenic lines. The table shows the
mean amount of starch and sugar containedin threelines of normalbananas (control) and three lines of transgenic bananas.

Carbohydrate / % of fresh weight
Banana Line Starch Sugar
1 7.21 1.34
2 6.48 3.54
Control
3 8.33 2.87
Mean 7.34 2.58
1 1.45 3.65
2 276 578
Transgenic
3 2.94 422
Mean 2.38 455

i. Identify which line of transgenic bananas has the greatest amount of sugar.
ii. Calculate the difference in the mean percentage of starchin control and transgenic bananas.

[1mark]
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Question 9b

b)
i) Comparethelevels of carbohydrate between the transgenic lines of bananas and the controllines of bananas.

i) Suggestreasons forthese differences.

[4 marks]
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Bananas were harvested from trees and stored. Sample bananas were removed from storage after 2, 4, 6 or 8 days. The
colourof the bananas was then measured andvalue reported using a O-8 rating (pale yellow through to dark green), where a
score of 4 orlowerindicates acceptable ripeness forselling. The results are shown in the bar chart.

Number of days in storage

8 |
6 |
4 ]
2 |
]
|
T T T T T T T T 1
0 2 4 6 8
Colour of bananas
Key: [l = Transgenic 3 []=control 3
[ = Transgenic 2 [1=Control 2
= Transgenic 1 [ = Control 1

Describe the effect of transferring the bacterial gene on the suitability of the transgenic bananas for selling, compared to

controlbananas.

©2015-

[2 marks]
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Question 9d

d)

Animportant part of storage management is to delay the formation of brown or black spots on the skin of bananas. Asecond
sample of bananas was harvested and stored. Bananas were removed from storage on day 8. They were then examined and
the number of brown orblack spots present was recorded. The mean number of spots is indicated in the graph for control
lines (C1,C2and C3)andtransgeniclines (T1,T2andT3) of bananas.

60
50 0
40+
30
20 - o

10 H

Number of brown or black spots

0 T T T T T ]
C1 Cc2 C3 T1 T2 T3

Banana variety

Deduce how the bacterial gene affects the storage of bananas.

[2 marks]

Question 9e

e)
Some people argue that these genetically modified bananas could have harmful effects. Discuss two possible harmful
effects of GM crops.

[2 marks]
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Question10a

a)

Artificial floatingislands are man-made rafts or platforms that can be introduced to bodies of watertoincrease existing
habitat fora variety of organisms, including invertebrates, amphibians and birds.

As artificial floatingislands have beenincreasingly introduced to ponds andlakes in parks in London, ecologists have
studied how many rafts there are available and how many of these are actually being used as nesting sites by birds. In
particular, they have monitored the proportion of rafts that are being used by common moorhens (Gallinula chloropus). Data
was collected halfway through eachyear.

100 _
5 -0.4
80 L o
B
(2] = =
= 0.3 5
Z 680+ 5
e [ 5
38 -0.2 5
E 40 S
3
z - -2
3
20 -0.14&
0 I I I ! I I 0
2000 2005 2010 2015

Key: &—& = Rafts available
eo—e = Rafts being used
=—=& = Proportion of rafts used by Gallinula chloropus

The number of rafts used by Gallinula chloropus changes each year. State the yearin which the proportion of available rafts
beingusedby G.chloropus was greatest.

[1mark]
Question10b
b)
Calculate how many rafts were introduced to ponds and lakes from mid-2011to mid-2012.

[1mark]
Question10c¢
c)
Describe therelationship between the number of rafts available and the number of rafts being used.

[2 marks]
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Question10d

d)

Foxes, badgers and cats are allknown to predate on G.chloropus chicks. An ecologist conducted aninvestigation to seeif
using ultrasonic repellers (usually used to deterandrepel cats) could reduce the numbers of these predators visiting a pond
where G.chloropus were known to be nesting.

12 4

10

Number of visits to pond
(o]
I

Foxes Badgers Cats
Key: [ = With ultrasonic repellers

[ = Without ultrasonic repellers

Compare therelationship between the number of visits to the pond and the use of ultrasonic repellers for the three different
predators.

[3marks]
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Question10e

e)

Overthe same time period and for the same ponds and lakes in London that were studiedin part (a), the ecologists
monitored G.chloropus nests located on the banks of the ponds andlakes and on floating rafts in the centre of those ponds

orlakes.Many of the ponds andlakes had ultrasonic repellers placed on theirbanks over the study period. Every two years,
the ecologists measured the average number of chick that survived pernest.

2 -
1.8
1.6
1.4
1.2

14
0.8
0.6 1
0.4
0.2 H

0 I N
2000 2005

Chick survival rate (per nest)

T
2010
Year
Key: @—@ = Nests on banks or ponds or lakes
A—4A = Nests on rafts

Suggestwhy data on chick survivalrates for nests on rafts were only collected from 2008 onwards.

[1mark]

Question 10f
f)
Compare chick survivalrates fornests on banks of ponds orlakes with chick survivalrates fornests onrafts.

[2 marks]
Question10g
9
Forthe ponds andlakes in question (e), deduce how nest location affects chick survival.

[2 marks]
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Question1la

a)

Goat(Capra hircus) livestock are the main animal grazedin northern Africa. Anincrease in demand formeat has resultedin
moreintensive farming which has increased the degradation of rangelands. To reduce the impact of grazing, farmers have
been supplementing the grazing with additional feed resources, however these have proved costly and are difficult to
source.

Astudy was conducted to determine whether the additional feed resources affected the ability of the goats to digest their
feed. The feedresources chosen - olive cake and cactus cladodes were cheaperto source and enabled a broader diet for
the goats.

Forthree months 44 goat kids were fed one of the following diets twice a day:
e Control - C(oat, barley - an energy source and faba bean - a nitrogen source)
¢ Olive Cake-OC (oat, pressedolive concentrate and faba bean)
¢ Cactus Cladodes - CC (oat, ground cactus stem concentrate and faba bean)
¢ Olive cake + Cactus cladodes - OC+CC (oat, olive concentrate, cactus concentrate and faba bean)
Table 1.0 Diet and chemical composition of the goat kids’ diet

Diet
Control (C) | Olive Cake Cactus Olive Cake +
(OC) Cladodes Cactus
(CC) Cladodes
(OC + CC)
Oat hay 508 427 466 456
Barley 390 0 0 0
Diet .
ingredients Olive cake 0 350 0 150
(9/kg)
Cactus cladodes 0 0 300 150
Faba bean 590 630 680 680

Percentage of dietingredients for each diet fed to the goats

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers
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Control oC cC

[ = Faba bean O] = Faba bean O = Faba bean
40.0% 45.0% 47 0%

[O=Oat = Oat = Oat
34.0% 30.0% 32.0%

[l = Barley Il = Olive cake Bl = Cactus cladodes
26.0% 25.0% 21.0%

QOlive cake + Cactus cladodes

i)  Calculatethe percentage foreach dietingredientin the Olive Cake + Cactus Cladodes diet and complete the above

chart.
i)  ldentify which diet/s contain the highest source of nitrogen.

[3marks]
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Question 11b

b)

At the end of three months rumen (digestive system) juices and muscle samples were taken. DNA was extracted from the
rumen to establish the abundance of the key digestive microbial phyla for each diet.

100
90

80

70

60

50

40

30

Cumulative relative abundance (%)

20

10

0+ I I t I
c ocC cc oc+cCC
Diet ingredients

Key: []= Bacteroides M = Chioroflexi
[ = Firmicutes [ = Others
[ = Proteobacteria

i) Determine which diet has the lowest relative abundance of the Proteobacteria phyla.

i) Analyse the effect of diet on the abundance of the key microbial phyla.

[3marks]
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QuestionTlc

c)
The pHwas also measured foreach feed.

7.5 1
(
70T

6.5+ T

6.0 T

55+ |::| -

501+ -

Digestive system juice pH

45 1

4.0 | | i |
c ocC cc OC +CC

Diet ingredient
(Diets with * are significantly different)

i)  Statethesignificance of the statement: * are significantly differentatp <0.05.

i)  Compare the effect of the different diets on the digestive system pH.

[3marks]
Question11d
d)
Suggesthow the pH could affect the digestion of the different diets.

[2 marks]
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QuestionTle

e)
Evaluate the hypothesis, using the data, that the microbial ecosystem digestibility is notincreased by the additional feeding
resources.

[2 marks]
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Question12a

a)

The Helicoverpa punctigera (native budworm) caterpillaris a majorinsect pest for Cicerarietinum (chickpeas). Reduction to
cropyield and seed quality occurs when the larvae density reaches 10 to 20 per m2. The larvae primarily cause damage to the
leaf surface area, flowerbuds and fruiting bodies and are classifiedinto 4 instars (sizes); very small (VS) -1to 2 mm, small (S) -
4107 mm, medium large (ML) - 8 to 23mm andlarge (L) - 24 to 30+ mm. The smallerinstars prefer foliage, howeveritis the
largerinstars (greaterthan 8 mm), who preferthe pods, that cause the most economical damage. Farmers regularly monitor
theirarietinum crop to determine wheninsecticides are required to control the H.punctigera.

The monitoringinvolves beating the plants to determine the mean number of larvae per metre row and making observations

of thetype of damage.
100
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pod green
pod

Feeding site on the C arietnum

Key: [ = Larval instar <8 mm [] = Larval instar > 8 mm

Identify the feeding site on the C.arietinum that has the least percentage of feeding by larvae smallerthan 8 mm.

[1mark]

Question12b

b)
Calculate the difference between the percentage of feeding by larvae less than and greater than 8 mm, on C.arietinum
leaves.

[1mark]
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Question12¢c

c)
Suggest areason forthe preference of the smalllarvae feeding on the leaves.

[1mark]

Question12d

d)

Pest managementis economically and environmentally important to farmers. Insecticides can be costly, insectresistance
can develop andbroad-spectruminsecticides can cause beneficialinsects (e.g. pollinators) to be killed when applied.
Scientists have been researching the most appropriate method to manage pests of chickpea crops. They have genetically
engineered C.arietinum plants with the bacterium Bacillus thuringiensis (Bt), which results in the plants releasing a toxin that
killsinsects thatingestit. Scientists have also been developing synthetic pyrethroids (e.g. a-Cypermethrin) that
H.punctigera currently have a low resistance to.

In this study, scientists explored four different pest management methods over one growing season. The graphs below
represent data from the experiments undertaken.
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0 | | | 0 - - |
a-Cypermethrin a-Cypermethrin - No treatment Bt a-Cypermethrin a-Cypermethrin  No treatment Bt
+Bt *+ Bt
Pest control management method - prior to pod development Pest control management method - during pod development

Key: Size of larvae
1= Very small @ = Medium
M = Small []=Large

State which pest controlmanagement method was most successfulin controlling larvae less than 8 mm priorto pod
development.

[1mark]
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Question12e

e)
Suggestwhy Bt C.arietinum appear to be more effective at controlling the largerlarvae of H.punctigera.

[1mark]
Question 12f
f)
Compare the effectiveness of the three methods usedin limiting the damage caused by H.punctigera, prior to pod
development and during pod development.
[3marks]

Question12g

9
Using allthe data provided, evaluate the hypothesis that the most sound pest management methodis a combination of

using a synthetic pyrethroid (a¢-Cypermethrin) on a genetically engineered (Bt) chickpea crop.

[3marks]
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