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DISCLAIMER

The contents of this document are intended for practice and learning purposes at the undergraduate
level. The materials are from different sources including the internet amonitrgbutors do not

in any way claim authorship or ownership of them. The materials are also not to be used for any
commercial purpose.
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TUTORIAL QUESTIONS
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Department: Biological Sciences

Programme: Applied Biology and Biotechnology
Course Code BLY 413

Course Title: Entomology

Units: 2

Give abrief description othe class hexapoda, teebclasses andach of the insect orders.
Discuss the various insect collectimghniques
Distinguish the following from each other Diplopoda, Chilopoda and Hexapoda.

Distinguish between Exopterygota and Endopterygota giving relevant examples of each group.

1
2
3
4
5. Discuss the life cycle, disease transmission, and managemdnsod domesta.
6. Discuss theublic health importance dfiptera and anoplura giving relevantamples.

7. What characteristics of insects distinguish them from all other arthropods.

8. Discuss howdetrimental insectsan be controlled

9. Discuss the importance of thesects in disease transmission

10. An arthropod vector has been found associated with disease transmisBigpasiosoma

gambiensén West Africa. Describe the disease transmission cycle of the vector



Answers

1.. Classificatiorof Insects
ClassHexapoda

i. Subi class Apterygota

Order Thysanura Bristletails

Order Diplura Diplurans (Twepronged

Bristletails)
Order Protura Proturans
Order Collembola Springtails

ii. Sub i class Exopterygota

Order Ephemeroptere| Mayflies

Order Odonata Dragonfliesand Damselflies
Order Orthoptera * | Grasshoppers, Locusts and Crickets
Order Dictyoptera Cockroaches and Mantids

Order Grylloblattodea|Rock crawlers

Order Phasmida Stick insects and Leaf insects
Order Dermaptera  Earwigs

Order Isoptera * Termites

Order Embioptera Web-spinners

Order Plecoptera Stoneflies

Order Zoraptera Zorapterans

Order Psocoptera Psocopterans (Psocids, Booklice)
Order Mallophaga Chewing lice (Biting lice)

Order Anoplura Sucking lice
(= Siphunculata) 9
OrderThysanopterd |Thrips
Order Hemiptera

. subordeHeteroptere Bugs

subordeHomoptera |Cicadas, Hoppers, Psyllids, Whiteflies, Aphids, and Scale
* insects


http://bijlmakers.com/insects/thysanoptera/
http://bijlmakers.com/insects/heteroptera/
http://bijlmakers.com/insects/homoptera/

iii. Sub-class Endopterygota

Order Neuroptera Alderflies, Dobsonflies, Fishflies, Snakeflies, Lacewings, Antli
andOwlflies

OrderColeoptera Beetles

Order Strepsiptera Twistedwinged parasites (Stylopids)

Order Mecoptera Scorpionflies

Order Trichoptera Caddisflies

OrderLepidopterat Butterflies and Moths

OrderDiptera* True Flies

Order Siphonaptera Fleas

Order Hymenoptera * Sawflies, Ichneumons, Chalcids, Ants, Wasps, and

Bees

2. Exopterygota and Endopterygota

The exopterygotare insects with wings developing outside the body. Examples include Grasshoppers,

Cockroaches
1 Theyundergo a simple metamorphosis.
1 In molting fram egg, via the nymphal stages to an adult, there is a gradual change in the external
appearance.
1 The late nymphal stages already shbw development of wing padsjttonly in the last molt
functional wings are developed.
1 The nymphs usually have the safeeding habits as the adults.

Endopterygota They are insects in whiche development of wings is not visible during the larval

stages.Example include beetles, butterflies and bees.

T
1
1
T

There is a complete metamorphosis.

In these insects the externah(l internal) changes during the life history are the greatest.

The eggs hatch into larvae which feed actively during the different instars.

The larvae may or may not have legs. The development of wings is not visible during the larval
stages.

After several molts a pupa is formed. Sometimes the pupa is protected by a cocoon of silk, or it is

found in an earthen cell in the soil.


http://bijlmakers.com/insects/coleoptera/
http://bijlmakers.com/insects/lepidoptera/
http://bijlmakers.com/insects/diptera/

9 During this pupal stage big changes take place internally. After the pupal stage, a highly active
winged adult appear Often, the larvae and the adults live in different types of habitat and use

different types of food.
3. Life cycle, Disease transmissionandManagementof Musca domestica

Life Cycle: The life cycle is a complete metamorphosis

1 The female lay200i 250 eggs at a time on organic matter.

1 Within 8 to 48 hours the eggs (white and about 1 mm) hatch into tiny larvae.

1 These maggots feed voraciously and pupate after four to eight days.

1 The pupa gradually hardens and changes color from yellow thraugtorbrown and

finally to black.

1 The pupal stage takes three to five days under optimum conditions to become adult fly
which is attracted to breeding sites that will provide food and warmth for larvae.
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Disease transmission:

Musca domesticaause diseses through food contaminations by fierwgon all kinds of decaying

and decomposing matter. They are important mechanical vectors of bacterial, viral, egg of
helminthes and cysts of protozoa such as those causing tySladiaonella typho9aparatyphoid,
dysentery Entamoebdistolyticg and cholera\(ibrio sps.).

Management/Control is achieved bysanitary, mechanical and chemical methods.

1 Populations of houseflies can be controlled by proper disposal of manure, garbage, sewage,

food waste, human exceetind other organic materials.



Mechanical practices such as screening, using of traps or sticky paper or baits can be
valuable in excluding houseflies.
Insecticides may be used against larvae. Spraying with 2% malathion 1% chlordane or

lindane, 0.5% trenpmhos are effective.

4. The African human sleeping sickness causedThypanosoma brucei gambiense

transmitted byGlossina palpalislt is generally considered to be a chronic disease in West and

Central Africa.

Life cycle of Glossinapalpalis

The female tsetse fly does not lay eggs but produces larvae, one at a time.

The larva develops in the uterus over a period of 10 days and is then deposited fully grown
on moist soil or sand in shaded places, usually under bushes, fallen logs, largarsiones
buttress roots. It buries itself immediately and turns into a pupa.

The fly emerges 260 days later, depending on the temperature.

Females mate only once in their life and, with optimum availability of food and breeding
habitats, can produce a lars@ery 10 days.

This cycle requires a large number of blood meals to maintain and thus the female requires

regular feeding. The larvae are normally deposited in shaded areas

Disease Transmission Cycle

T

T

T

Tsetse flies can acquire trypanosome parasiefedding on infected people and large
domestic and wild animals.

The infected Glossina adult carries the infective stage of trypanosomiasis and after such
development of the pathogen inside the adult, transmit it to any mammals by biting and
injecting ths stage with the saliva.

When an infected tsetse fly bites it injects the parasites into the blood. The parasites
multiply and invade the body fluids and tissues.

Management of Tsetse fly

T
T
T

Tsetseinfested areas should be avoided.
Protective, lightcolored clothing and repellents should be used.

Protective woody vegetation that serves as habitat must be removed.



1 Use of traps and insecticide impregnated screens
1 Insecticide spray.

1 Treatment of infected people to reduce human reservoir.
5.Insect Contrb

a. Basic sanitation

1 This approach targets the elimination or reduction of that part of the environment that
facilitates breeding and harbourage (places where vectors find refuge or shelter).
It includes the elimination of all possible breeding places for insects,
The prevention of stagnation of water to limit the breeding of mosquitoes, and proper solid
waste management and use of a latrine to control the breeding of houseflies.
The use of @an water from protected sources for drinking

Personal hygiene.
Generally, a clean home and environment will prevent the breeding of insects.

b. Physical measures

1 These include methods that stop vectors from getting into close contact with humans, and

methods that are used to kill vectors.
They include bed nets for mosquitoes and wire mesh for flies and mosquitoes

Mosquito larvae can be controlled in some water containers by putting a thin layer of used oil on
the surface of the water.

Includes methaglalso include traps such as adhesives to control flies.

Delousing by boiling or steaming infested clothes .

c. Use of chemicals

1 Insecticides can be used for the destruction of adults and larvae of insects. Commonly used
chemicals are DDT, malathion andretghrums.

1 Pyrethrumcontaining aerosols are used for the destruction of cockroaches and flies in our
homes The indiscriminate use of these chemicals, however, could have undesired health

effects on users and domestic animals.

c. Biological methods



1 These include several very advanced methods that prevent the successful reproduction of pest

species. They include the sterilisation of males (tsetse fly, mosquito), sex distortion or
replacement of genes.

1 Introducing or encouragir@edators of the veatspecies.

d. Integrated approach

Integrated vector management includes a combination of two or more of the above methods. This is
often more effective than using a single method of control.



BLY 414: Principles of Plant and Animal Breeding
TUTORIAL QUESTIONS

1. Describe theSimple and Complex Inheritance

The discovery of Mendeligorinciples was made in a plant species (pea) using traits that might be
important in a pea breeding program (color, height, and starch content). These traits are considered
gualitative (having discrete values such as greaeditall or short) and monegic (controlled

by single genes). Such traits are also described as showing simple inheritance. Hoagyer,

other traits that a plant breeder works Witkuch as fruit weight, maturity dated grain yield

are quantitative (measured on a continuouse$eeld polygenic (controllday many genes). Such

traits are also described as showing complex inheritance. However there are probably numerous
other genes that might influence the intensity of the green or yellow colotheredare probably

other genedci that could mutate to block the production of tee colour. Thus, in some
populations, seed color could be a polygenic trait. Thus, seed color can be either qualfithtive
monogenic (simple inheritance), or quantitative and polygenic (complex ena#)tor both,
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depending on circumstance and on the germplasm being investigated.
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2. What is the major difference between Phenotype an@enotype

Phenotypes i mp | y mesaonnse tihw hnagt |henonktalk aboutkie phenotype of a
specific trait with a unit of measurement, then the traitgsiantitative traisuch as seed weight in
maizemight range between 30 and 80 mg. The term phenotygedasised to distinguish what a
plant looks like from its genotype (whgénes argresent) or genotypic value (what we would
expect the phenotype to be if we couledict it exactly from the genotype). A fundamental

concept in plant breeding is that genotypic
value is something that we try to measure and predict. If we c¢deidify or controlall the

unpredictable effects of error and environment, then the phenotype of a plamatulg)oe equal
to its genotype (G) plus the effects caused by error and envirofE)ent

3. Write short notes on the following:
Mating Systemsand Varieties

11



Landraces
Pure Lines

Mating Systems and VarietiesThe ultimate goal of plant breeding is the plant variety, which is
sometimes referred to as a cultivar (i.e., a cultivated variety). However, the genetic makeup of a
variety, and the way iwhich it is producedmaintained and released depends critically on the
type of mating system found in the species to which the variety belongs. Many plants can tolerate
selfpollination (or seHfertilization), and some of the most important crop sge@reluding most

grain and oilseed crops) are naturally geflinated. An important exception is maize (corn),
which can tolerate seffollination, but is normally crogsollinated (orcrossfertilized). Other

plants cannot tolerate sgibllination, aml have specific genetic mechanisitmprevent thisPlants

that normally crospollinate are subject to continuscombination and selection after varieties

are released, and thus strategies for breeatidgvariety release can be quite different fronsého

used in selpollinating species.

Plant species that are highly sptillinated usually exist in a homozygous state (akieles exist

in identical pairs at most locik.g. a cross between two homozygous genotypidisproduce a

hybrid that is heterozygous at any locus that differs between the parentsalbpbgeny will be
identical. However, a mixture of genotypes will exist in the F2 generaiohbeyond. Each
generation of selfing reduces tleeel of heterozygosity by 50%

Selfing Genotype Heterozygosity
generation AA 1: aa ratio
Fy Aa 0:1:0 100%
Fso aa Aa AA 1:2:1 50%
'x._‘\
-
| -
Fg aa Aa AA 3:2:3 25%
[~
\"‘“\..
Fa aa Aa AA 7:2:7 12.5%
.
' v
Fy aa Aa AA 15:2:15 6.25%

Landrace plant varieties in selpollinating speciesthat are propagated as mixtures of
homozygoudinesarecalled landraces. Each landrace typically arose from generations of bulked

selectond§ r om a f ar mer 6s f i dden growh for many gematiods; moste t h a |

plants would be homozygous, but the landnaoeld remain as a mixture of different genotypes.

Pure lines Progeny grownfrom a single plant selected from a mixture of inbred lines would
produce progeny thawere consistently different from those of another plant from the same
mixture.Each selection represented a pure homozygous line, and all subsequent variation observed
within a selected line was due to differences in environment, and not to genetiondétere

12



variety selected and multiplied from a single

all eles or traits possessed by t $eledionisneirer ar e
necessary nor possible.

4. What is Quantitati ve genetic®
It is dedicated to the study and predictafrgenetic effects thaunderlie quantitative trait3.he
study of quantitative genetics has been given a significant boost by the discovery of molecular
markers, and the ability to produce higlnsty moleculamaps of where these markers and genes
lie within plant chromosomes. When mappedlecular markers are segregating in the same
population as a quantitative trait, it is ofteassible to find discrete relationships between map
locations and idividual genes thatontrol the quantitative trait. This procedure, known as
guantitative trait locus (QTL) analysis, the key to understanding the genetic control of many
complex traits. It is also theoncept that lies at the heart of markssistedreeding (the use of
molecular markers tassist in the selection of linked traits).

5. Describe the relevance of Traits on thealue of a Plant Variety
If a melon breeder had nothing to worry about besides fruit size, then melon breeders might have
finished their jobs long ago, and/or melons might now be approaching the size of small cars.
However, plant varieties are often bought and sold in an open market, and the value of a plant
variety is subject to complex and changing industry and consumer preferdimere can be no
perfect melon variety, but a given market might be driven by the need for melons that are large
(but not too large), oblong, sweet, and seedless, and that grow on compacdhptaares resistant
to insects and disease. These and otharacteristics are controlled lnyany different genes.
Thus, the perfect plant variety is a distant and moving target, deterbyrtbdusands of genes,
dozens of which may be segregating in a given population.

6. Explain the role of environments on genotpe
Why does a plant variety selected in the tropics not perform well in temperate climates? Many
environmental factors influence how a given variety will perform, and gericppegonment
interaction (G X E) is an essential concept for breeders to unaéer§ame environmental factors
that interact with genotype include soil type, soil fertility, amount of rainfall, temperature, length
of growing season, production methods, and daylength. Some factors such as daylength are
predictable, and much is knownaalt how plants respond to daylength. Plants such as soybean
require short days to initiate flowering, and there are specific genes that determine when a plant
will flower at a given latitude. Other plants, such as oat, require long days to flower, and may

S

fl ower only in high |l atitudes during the sumn

gene are absent.

However, many other factors that affect G X E are not so well understood. Moreover, many
environmental factors such as rainfall are unprefieteso it is important to select varieties that
perform well in a range of environments. This is why plant varieties are tested in numerous
locations over a period of at least 2 years before they are sold commercially. If a variety performs
well in one yar at one location, it may perform poorly the next year or at a different location. Only
through multiyear, multilocation testing can we predict how a variety responds to different

environments, and whether it will deliver as promised. Related to thissstc oncept of s

If a variety performs consistently in many different environments, we say that it is stable. But a
stable variety may not be the tpprforming variety in any given environment. Whether to release

13



unstable varieties that perforextremely well in a few environments or stable varieties with
average performance in many environments is an ongoing debate among plant breeders.

7. What is Pedigree BreediryThe pedigree breeding method requires detailed record
keeping. Selections are maideevery generation except for the F1, because it is assumed
that all F1 plants from a cross are genetically identical. A breeder would choose this method
primarily because it allows elimination of poor lines at an early stage in the breeding
program, the leaving more room to increase the number of lines that can be tested from
promising families. An additional benefit is that, by recording information about the
performance of lines as well as their parents and families, the breeder ensures that
selectios can incorporate all three types of information. For example, a breeder may notice
that one family has susceptibility to disease, while another family from the same cross
appears to be completely resistant. This might lead to speculation that therfilgtfas
derived from a parent that was segregating for disease resistance, while the second family
was derived from a parent where the resistance was fixed. This is useful information, since
individual lines sometimes escape disease infection even ifdbeayot carry genetic
resistance. This information might allow the breeder to favor selections within the resistant
family.

14



Year 1 AxB * Cross selected homozygous parents

* Grow F, plants

Year 2
(F.) XX XX « All plants should be identical
1 l * Harvest sufficient F, seed
XOX X X(X X * Grow many F, plants in wide spacing
Year 3 ® X X X X * Select single plants for highly heritable traits
(F») /5 X X * Harvest seed separately for each plant
Xm * Record identity and observations
/ Z j ]w
| X X X [X| X » Grow progeny rows from each selected F,
Year 4 X X X [IX] X| e Select desirable families and plants
(Fa) X X XX )X * Harvest individual plants
X X X\ X * Record observations for plants and families
X X XX
N
I, z/ »/ v \ * Grow progeny from single plants
X X /X X X * Arrange rows to keep families together
* Identify good families
Year 5 @) X 1AL X X Y9 - s
(Fa) X X X X * Select good plants from promising families
4 X X IX/|x X| e Harvest individual plants and keep records
X X X/ X X)X
—— ¥ Y *Repeatto FgorFg |
Family 1 Family2 ° Bulk selected progeny row in F5 or Fg

* Proceed to increase and testing

The pedigree breeding method is used ingelfinated species to derive ptiiee varieties when
it is desirable to practicgelection in early generations.

8. Describe Single-Seed DescentA primary criticism of the pedigree method is that it
requires a lot of time and resources to keep records about material that will simply be
discarded. Another criticism is that the perform@aon€ progeny in early generations may
be enhanced by the effects of dominance, which is lost in later generations, and also that
favorablegene interactions (epitasis) may not be evident until later generations. In other
words, a good line in an early geagon may give poor progeny in late generations, or a
poor line in an early generation may give good progeny in late generations. The single
seed descent (SSD) method addresses all the concerns mentioned above. Rather than select
lines and families in ebr generations, a large F2 population is created, and one random
line is developed from each F2. Thus, the pedigree of each F2 line is representactlyy
one random line in each following generation by taking a single seed from each F2 family
in everysegregating generation. The result is that maximum genetic diversity is preserved

15



Figure 3

9. Explain the Bulk Breeding Methods A bulk breeding method is any method whereby
generations aradvanced by bulking and planting seed from the previous generation.
However, if all seed from a given generation is harvested, then there will likely be too
much seed to plant in the following generation, so some seed must be discarded or held in
reserve.The SSD method is actually a special type of bulk breeding whereby each
generation is advanced by saving only one seed per plant from the previous generation. In
other methods of bulk breeding, the reduction of seed is achieved randomly, or through a
selection process that is applied uniformly but indiscriminately (e.g., harvesting the earliest
ripening then some lines will be represented by greater numbers of progeny than other lines
simply by random chance; thus, the total genetic variance that isyg@s$eiess than that

Year 1

Year 2
(F4)

Year 3
(F2)

Year 4
(Fa)

Year N
(F4, F5, or Fg)

Year N+1

(F5 or Fgor F5)

such

AxB
}

]

t hat fgoodo | ines <can

* Cross selected homozygous parents

* Grow F4 plants

* Al plants should be identical
* Harvest sufficient F, seed

128080999484
XXXXXXXXXX
F 0008099
XXXKXXXXXX
JE 00050048

}

XXKXXKXXXX
F 0000004 4
XXXXXXXXXX
b0 0080944
XHUHKKEXAAX

?

KX KXK]

®:¢xxxw-

* Grow many F, plants in high density
» Avoid selection of any type

* Harvest only one seed per F, plant
* Discard remaining seed

= Grow one plant from each harvested seed

« Avoid selection, as above

* Harvest one seed per plant

* Repeat for one to several additional generations

* Grow space planted individual plants
[ * Usually from F, to F seed

k Iﬁﬂm

* Select plants on highly heritable characters
» Harvest seed from promising plants

|

|

!

|I

v

X * Grow progeny rows

X * Rogue off-type plants

X * Select and bulk seed from progeny rows
: * Proceed to testing

be

.10. The single-seed descent (SSD) breeding method is used in self-pollinated species to
derive pure-line varieties when it is desirable to select from random homozygous lines in an advanced
generation.

16

until late generations when selection will commence, and no recordkeeping is required.

The SSD method can also be used to derive populations of nearly inbred lines (NILS).

These populations are useful in genetic experiments because segregation can be considered
random
determinants. However, it is this same feature that leads to the primary crafc&®D as
a breeding method: poor material that might easily be removed in early generations
continues to occupy space and resources in the breeding program.

cont



of a true SSD population.
Variety A ) Variety B

F, i Bulk plot

Fa Bulk piot
Bulk piot

Fa Bulk plot

-l

S RELRE L7 aRET LT
Fs : : M : : 1 : 1 : : : (L : L : L : ! : Space planted
3-8 20 34 e e e hungd ieatSenn
o AR e
Preliminary
F yield trial

Fg
to Yield trials
Fio

Lines that are preserved are unlikely to be random. Plants that have more seed will be
disproportionately represented, and plants that compete poorly may be lost completely
from the lineage. This may soulikk a desirable way to favor lines that are more adapted.

In fact, some breeders deliberately practice bulk selection in the presence of some artificial
selection. Examples include favoring tall plants by mechanically harvesting only the tops
of the talest plants. Many creative methods have been developed to apply selection during
bulk generation advance. However, it must be remembered that plants that produce more
seed during generation advance might actually produce less seed in a competitive
communityof identical genotypes, or they may simply produce seed that is smaller and
less desirable.

10.What is your understanding of Backcross Breeding

17



Donor parent (D) Recurrent parent
(e.g., disease-resistant) (e.q., adapted but susceptible)

@R -

1
5 D
1
7D
1
3 D
Repeat
backcrosses

7
BCy rr and 1/(2"D

Self-pollinate i
BC,Fs :EHr: 1rr

Test and multiply

The backcross breedingiethod is quite different from the methods discussed so far. It
involves much smallgpopulationsand greater numbers of hybridizations. The objective
of a backcrossing program isgceserve as many genes as possible in an inbred parent that
has proven adaptation to a givemvironment, while introducing new alleles at just one or

a few Iaci from an unadaptegdarent. The former is called the recurrent parent, and the
latter is called the dongrarent. Often, a backcross strategy is used when an unadapted
genotype is found to have disease resistance that is not present in adapted \ariéties,
may be used to introduce amsymply inherited trait from a parent that is otherwise
undesirable.

After an initial cross between the donor and recurrent parent, repeated backcrosses are
made to the recurrent parent. Each time a backcross is mageygeay receive hatheir
alleles from each parent; thus, the proportion of alleles that remain from thepdoeot

are reduced by 50% each generation

11.How are the breeding nethodsin cross-pollinated seciesdifferent from that of self-
pollinated species?

18



Since pure lines cannot easily be maintained in a naturally outcrossing species, the
development and release of varieties in an outcrossing species is quite different from that

in a selfpollinated specieRat her t han i1 dentifying the fpe

to identify the perfect set of genes that work happily together in a random mating
population.

The primary difference is the increased need for isolation (to prevent uncontrolled
outcrossing during variety development and seed production. Matings between different
plants often produce offspring that are fitter than the parents, a concept called hybrid vigor
or heterosis. Thus, maintaining a heterogeneous population in a random mating state i
beneficial.

However, there must still be some opportunity to select the breeding population such that
it produces relatively uniform progeny that have desired and predictable characteristics.

12.Explain Mass Selection Historically, varieties of outcrosginspecies were improved in
the same way that landraces of g®iflinated species were improved: by saving seed in
bulk, or by saving seed from selected plants. Either way, selection would have taken place.
For example, we know that selection for seedsdbanot fall off the plant before manual
harvest (called fAshatteringod) was one of
domestication. This most likely happened simply because genotypes with seeds that
shattered were rapidly eliminated aoloas early agronomists started planting crops
intentionally from seed that was harvested for food. Other traits, such as lack of seed
dormancy, seed size, early flowering, and height, were probably selected in similar ways,
whereas traits such as fruiaflor may have required a more deliberate effort to propagate
favored genotypes. All traditional selection such as this is temasd selection
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XXX XXX « Grow population
XX XXXX * Allow random mating

X

X X
X X\ X[ X (XX )

* Harvest and bulk seed
from desirable plants
XXXXXX
XXXXXX ol ,
* Plant new generation
XXXXXX « Repeat
XXX XXX

Mass selection, as practiced in an outcrossing species, is a traditional method of
breeding that is stilused to improve base populations from which parents may be
chosen for other breeding methods.

The primary difference between a traditional opeliinated variety and a traditional
landrace is that the former undergoes continual random mating. Thigeddéeis the
reason why mass selection has fallen from favor inm#linated crops, where
continual recombination does not take place. But mass selection is still a viable method
to improve a crospollinated species.

With modern knowledge about gendliversity, a mass selection strategy will now try

to reconcile the intensity of selection with the need to maintain diversity. Mass
selection is often used as a strategy for continual population improvement in crops such
asmaize, although it is nomorelikely to be used to improve a base population that
will serve as aource of germplasrior other breeding strategidglass selection can

also allowintroduction ofnew or exotic germplasm that will recombine with an elite
population.

13.Describe recurrent flection The term recurrent selection redéo any strategy where
selection is alternated with recombination. In fact, mass selection is technically a type of

20



recurrent selectiofpecause recombination occurs with every generation. However, special
recurrent selectiorstrategies have been devised for crosdinated species whereby
selection and intermatingre more discrete, and controlléh important modification
over mass selection has been the development of methedsereby plant selection is
based on the performance of their progenyThis is highly relevanf one wishes to favor
genes that increase the fitness of the population. Mass selewi@ly saves plants that
have a desirable phenotype, but there is no guarantee that the adetedling this
phenotype will be expressed in the same way when they are mixeothethalleles in the
following generationThe recurrent selection strategyallows full progeny testing prior

to random mating. It is noteworthy that this strategy based o a cycle that requires
multiple years to complete.

Season 1 X(A)X X(B)X | * Grow population
CX X XXX * Intercross, or allow random mating
/t( i (ﬁi};{) * |dentify desirable plants
| X(E T » Harvest seed and retain records
Season 2 ClADEI\B
claA D EIFlB * Grow progeny rows
clA D EF|B » Keep half of seed in reserve
C/A D E|F|B « Evaluate progeny rows
CADEIFB » |dentify desirable parents
Season 3
—a| CFCFC)F g , ,
ECE * Plant new crossing block using reserve seed
C@)C E C@ from plants that performed well in progeny test
CcFc FCF * Repeat

Other methods of recurresglection have been devised, some that require an additional
generation of pollen control, and others where some level of controlled mating and
selection can be performed eyegear. Important considerations in the selection of a
recurrent selection strategy are the heritabdityhe trait, and the time at which it is
expressed. Traits with low heritability, such gsin yield, are more responsive to
progeny testing. It isery difficult to predict crop yieldrom a single plant, so it is far
more accurate to test yield in a whole row of progeny. Twatts high heritability can

be selected on a singt#ant basis, and traits that are expregzeat to pollination can

be ®lected more effectively by eliminating those that do exjress the desired
phenotype prior to pollination. Recurrent selection is often usedetelop base
populations from which other forms of selection or crop improvemenbeanade.

14.How do breedess developSynthetic VarietiesMost modern agricultural practices require
plant varietieghat are predictable and uniform. Even though mass and recurrent selection
are practiced tomprove base populations, these populations may be too variable for
modernproductionpractices, or they may be difficult to maintain in a state that will
perform as predicted. fassselected population may continue to improve with time, but
it might also be inadvertentbelected into a state that could theoretically cause giavora
liability. Consider aralfalfa variety that has been selected to remain in the vegetative state
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for an extendegeriod of time. This trait might be a desirable characteristic if the crop is
used for repeateclitting for green forage. But someone reegdproduce the seed to grow
that variety andmay unintentionally reselect the variety to flower early and produce
copious amounts of seed.
A synthetic variety is an early random mating population derived from a mixture
ofagr oup ooflucidlercenmpona t .sThe components can be inbred lines,
clones, or hybrids

A B E F G
=] = >-< <] =1 <] = = Develop inbred or clonal parents through mass or
> > > > o > > i
—| X X recurrent selection
> [>=]]* » Maintain as inbreds or clones
= Grow in crossing blocks to produce Syn-1 seed
ABCDAB DEFGDE . :
CDABCD FGDEFG * |f required, advance to Syn-2 generation through
] ] additional random mating
é é * Harvest Syn-1 or Syn-2 seed in bulk
& e
v 4 v
XX XX XX XX XXXX * Test Syn-1 or Syn-2 generation
XXXXXX XAXXXX » Evaluate yield and other traits
X X X X X X XXX X X X y
XXX XXX XXXXXX * Repeat over multiple years and environments to
identify best synthetic varieties
— [ABC0a « Repeat identical steps to produce Syn-1 or Syn-2

seed for commercial production

37

Schematic simplification of the development of a synthetic plant variety in an outcrossing species.
The Synl generation is produced by random mating of reproducible components (inbreat lines
clones). If it is found to be desirable as a new plant variety, it can be reproduced and sold by
repeating the identical crossing block. This type of breeding method is most practical in a perennial
forage species. If adequate seed cannot be producgghih generation, the Sya generation
(harvested from Syf) may be used instead.

For example, in perennial forages, synthetics are initiated frema#l set of parental

lines with proven merit in progeny tests. Because they are perdheig, parentsan

be maintained indefinitely, and can be propagated vegetatively incumaallities. It is

also advantageous that these species produce large quantities afemdalin other

species, a synthetic variety may be initiated from inbred lines. Equatittpsanf

intercrossed seed from each founding line (8yms harvested and used to plant

progeny generation called Syn Seed from Syl may be sold as a variety or used to

produce a next generation called SynGenerally, having fewer intercrossing

generations is more desirable, but the number of generations will be determined

primarily by limitations of the species and requirement for seed. In order to maintain

uniformity and vigor, synthetic varieties must be reconstituted regularly.

22



15.What are Hybrid Varieties ? A hybrid variety is a special type of synthetic variety that is
defined aghe first or second generation derived from crosses among inbred lines
Historically, many hybrid varieties were composed of double crosses (eX.B|AX [C
X DJ]). However, most modern hybrids are now produced from seed that results directly
from the matingof two inbred lines Seed from such a mating is expected tdigaly
heterozygous, and highly homogeneous: two attractive traits for most crops.

i i f‘{ g = Develop inbred or clonal parents through mass
x| | x x| | = or recurrent selection
o B o (= * Maintain as inbreds or clones
> > > > L f P
« Grow in isolated pairs of rows for crossing
: I)\' Q Q d » Emasculate female parent
= Harvest seed from female parent

i, @

XXXXXX XXXXXX » Grow hybrid tests
XX XXXX XXX XXX « Evaluate yield and other traits
XX XX XX XXXXXX » Repeat over multiple years and environments
XXX XXX XXX XXX to identify best synthetic varieties
A B .
* Repeat hybrid cross (on much larger scale) to
i i —> & produce seed for commercial production
B || g
> || = >
> >
= || = -

Q
10

Schemat simplification of the development of a hybrid plant variety. In corn, the parents (i.e., A,
B, and C) are inbred lines that have been derived through other breeding methods. In other crops,
the parents may be clonally propagated. Parents are growrageatjows for crossing, and the
female parent is emasculated so that it will not-gelfinate. Seed harvested from the female
parent is tested in performance trials. If a hybrid variety is successful, the cross is repeated on a
large scale for commerdiproduction.
The primary advantage of a hybrid variety is that it can provide a performance
advantage resultinffjom heterotic effects at many heterozygous loci, yet it is highly
uniform and predictableA disadvantage is that the uniformity lasts foronly one
generation, so seed must always beurchased from a hybrid seed production
facility. This is an advantage if you are the hyls#bd producer, or if you are a plant
breeding company that needs to control the distributioyoof variety. Farmerare
willing to pay the added cost in many cases because the gbieties have uniformly
good properties that lead to assured production.
Maize is a crop that is normally cregsllinated, but it can easily be sglbllinated in
order to derive inbredries. For this reason, and because maize shows a large amount
of hybrid vigor, most modern maize production is based on hybrid varieties. Because

23



of thehigh value of the maize industry in many developed countries, the development
of hybrid varieties, andubsequent hybrid seed production, is dominated by industry.
Hybrid variety development involves extensive testing of many different hybrid crosses
that are developed by intercrossing inbred lines in many different combinations. Inbred
line development isot random. Inbred lines are generally developed in two streams
from two different genetic backgrounds that are known to produce good hybrids when
crossed with each other. Lines in each stream are frequentigrassed with each
other using elaborate semes that can help guide inbred line selection in both streams.
Inbred lines, and the populations from which they are derived, are carefully guarded
secrets of every commercial maize breeding company.

Hybrid maize seed production involves planting altexmatvs of two different inbred

lines, and removing the male parts (tassels) of the line from which you intend to harvest
hybrid seed (the fAfemaled parent). The re
they emerge and shed pollen. Detassling cdd#ies a common summer job in rural
areas where maize seed is produced. It is hot and tiring work, and not advisable for
anyone with pollen allergies.

Hybrid varieties can theoretically be produced in any crop species, but for some species
it is not pradtal or commercially viable. In many crepsllinated species, inbred lines

are difficult or impossible to produce, and so synthetic varieties are used.-In self
pollinated varieties, hybrids may not show as much advantage as they do in cross
pollinated vaieties, because these species naturally tolerate inbreeding. Furthermore,
it is more difficult to manually enforce an adequate number of hybrid matings.
However, hybrid varieties are frequently used in hrglue horticultural crops that
produce a large amunt of seed from a single mating. Hybrids have also been used in
some seklpollinated crops in which mechanisms of male fertility can be used to ensure
crossfertilization. Some of these crops include sugarbeet and sunflower.

16. Write short note on In vitr o selection

In crosses between cultivars and wild relatives for example, fertilization often fails
either bacuse the poll en canodot germinat e
pollination and fertilization can be achieved in vitro. Ovaries or ovules arevesm

from the plants under steril@boratorycondition andertlized in vitro with the pollen.

Fertilization barriers between the stigma and ovary can thus be overcome.

The tech is usually applied at the bewig of breeding programme with the aim of
specifically introducing a certain charater for example a resistant gene from a closely
related (wild) species into a cultivar. This would ensure that more geoetigination

can be made thamas previouly possible.

17.Describe the proceedure foEmbryo culture
Desptite sucessful fertilization, and embryo may not develop into mature Seesl.
purpose of ovary and embryo culture is to tranfer the embryo to an artifiial nutritional
substrate at an early stage so that it does not depend on the plant refoerobsyo
culture, embroys are removed from fertlized flower buds and culturedutoiive
substrate to germinate.
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Embryo culture is the most frequently used techntqueoss in resistance genes from
closely related species. ltés been used
more combinations can be achieved than with stahd@sses because basic the first

step of embryogenesis has been made on the plant and only further developed is
achieved on the in vitro substate.

18.What is the difference betweerProtoplast and Cytoplast Fusion
Protoplasts are cells without cell walls. These are achieved by treating the cells with
cell wall dissolving emzymes. The protopast then grow cell wall again and divide
resulting in callus from which new plant can regenrate. Protopdastferent plant
species can be fused with chemicals or electrical stimulli (somatic hybridization) and
be regenerated into a whole plant.

NUCLEUS

Y AOUOLE Potato plant Tomato plant
i ey
CEL L‘:JLASE l
PECTINASE Prot Protoplast

A PROTOPLAST
PARENT A £ R PARENT 8
Phor - E @ 4 pnorom AST
PEG Fuglgemc chemicals,
Protoplast fusion
Heterokaryon

Plating of fused protoplasts
v

Growth of hybrid colonies

NUCLEAR FUSION Selection of hybrid colonies,
Y
Plating on medium
Hybrid callus
SOMATIC
HYBRID CELL
B Transfer callus to nutrient medium
Somatic hybridisation. A, Production of

protoplasts using a combination of pectinase and :
cellulase. B, Protoplast fusion induced by PEG Hybrid plants
ultimately yields somatic hybrid cells. (Pomato/Topato,

During this fusim, the organelles of both pralast are combined while in crosses only

the maternal chloroplast and mitochonduia passed unto the offspring. The resulting
tetraploid fusion has the characteristics of both parents. During regeneration, the
chromosomes and tleeganelles of both species may mix so that many combinations
are possible in the progeny.

In oder to aval the exchange of chromosomes, the nucleus of one of the parent species
can be removed before fusion such that only the cytoplast is fusing with the protoplast
of the other parent. This approach has been used to tranfer cytoplasmic male sterility
(deermined by the mitochondria) from one plant to the other.
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19.What is double haploidy? The derivation of pure lines is one of the most important steps
in breeding selpollinatedvarieties. In the SSD methpthis step could be considered
A w a sttiendehire wefre a shortcut to produce pure lines. This shortcut exists, and it is
calleddoubled haploidyThe principle behind doubled haploidy is that every plant species
produces haploigametes during meiosis. Haploid gametes are found in the female (egg)
and in the maldpollen) tissues. By forcing these gametes to double the chromosomes in
their nuclei, wecan immediately produce a cell type that is both diploid and homozygous.
There areseveral techniques by which this phenomenon can be induced. Theomaosbn
techniqueis through artificial culture of the male gamete (microspore) or the tissue
containingthose gametes (anthers). By culturing those tissues on a growth medium, we
cause théaploid cells to undergo mitotic divisions. At some stage, a natoudling may
takeplace when mitotic nuclei fail to divide into separate cells. This can also be induced
by the addition of a chemical called colchicine that interferes with normal cell division.
The culture can then be forced to regenerate into a abdiploid plant Techniques to
produce doubled haploids have been developed in many crop specig® sewhnique is
used routinely in species such as wheat and barley. While the cost of prodiowciigd
haploids is often greater than that of produc8®D lines, the ability t@ccelerate the
breeding program and get to market faster with a new variety isvaften the added cost.

26



COVENANT UNIVERSITY
Department of Biological Sciences
Alpha Semester Examination
Programme:Applied Biology and Biotechnology

Course Code BLY 415 Course Title: Bioresources Management Unit: 2
Tutorial Questions.

no

© N o g &> W

9.

Characterizehte various natural and anthropogenic activities that threaten biodiversity
Discuss thaises of biodiversitjocal systems and evaluate how it improves or diminishes
biodiversity

Highlight participatory strategies for biodivenrsitonservation and presericat
Discusdegislationgthat carencourage biodiversity conservation

What role can biotechnology play in biodiversity conservation

Discuss the importance wiild relatives of domesticated species

Review the Utilization of plants and animals for varioasas

Highlight the importance of seed bank, gene and germplasm banksgctmtsevatiorof
biodiversity

Discuss the relevance of biotechnologicdipsed alternatives to live animal experiments

10. Discuss the application dfotechnolog techniques in thprotection of forestesources
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COVENANT UNIVERSITY
Department of Biological Sciences
Alpha Semester Examination
Programme:Applied Biology and Biotechnology
Course Code BLY 416 Course Title: Bioinformatics and Functional Genomics Unit: 2

Tutorial Questions.

Exhaustively analyse the components of the living system that conshitgiéicobased data.
Review the factors that necessitated the advent of Bioinformatics

Review the central paradigm of Bioinformatics

Discuss the several areas of application ofrBavimatics

Discuss the bioinformatics tool for the analysis of the following

a. Multiple sequence Alignment

b. Protein Structure Prediction

c. Phlogenetic Analysis

arwNPE

o

Outline the classification of bioinformatics databases, their peculiarities with examples
Expatate on the following and mention what type of data contained in each database
a. EMBL
b. PIR
c. CATH
d. DDBJ

N

8. Discuss the following:
a. OMIM
b. Global Alignment
c. Evalue
d. Local Alignment

9. Discuss the challenges regarding the elucidation of protein sequence indpinatfcs
10. Review the role of bioinformatics in evolutionary analysis.
11. Describe the term functional genomics.

1 The development & application gfiobal Genomewide or Systemwide experimental
approaches to assesgene functionby making use of thenformation & reagents
provided bystructural genomics.

9 It is characterized byhigh-throughput or large-scale experimental methodologies
Combined withstatistical or computational analysiof the results.

1 A means of assessimipenotype differsfrom more classicalapproachesprimarily with
respect tothe scale & automatiornof biological investigationsA classical investigation
of gene expression might examine how the expressioa single genesaries with the
development of an organism in vivblodern functionalgenomics approaches however
would examine approaches, howevérp00-10,000 genesre expressed as a function of
development
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12. How is functional genomics performed?

It is performed at multiple levels:

Experimental

Computational

Data collection

Data anajsis

Often require radically different technologies than those typically used. Sometimes old
methods can be scaled to a genomic level

13. List and briefly describe the steps involved in homology modeling

Template recognition and initial alignment
Alignmentcorrection

Backbone generation

Loop modeling

Side chain modeling

Model optimization

Model validation and subsequent iteration
Iteration

S@rpoo0oTp

14. What is the rationale behind sequence comparison?

Comparison of biological sequences in this context is undersasammparison based on the
criteria of evolution

aims at pinpointing regions of common origin which may in turn coincide with regions of similar
structure or similar function

15. Write short notes on the following functional genomics methods
a. multiple sguence alignment

A multiple alignment arranges a set of sequences in a scheme where positions believed to be
homologous are written in a common column

Pairwise comparisons do not readily show positions that are conserved among a whole set of
sequences antend to miss subtle similarities that become visible when observed
simultaneously among many sequences.

When a sequence does not possess an amino acid in a particular position this is again denoted
by a dash. Like for pairwise alignments there are conweestregarding the scoring of a
multiple alignment.

b. microarray
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Cell growth irdifferent environments, treatments etc.
Involves RNA isolation and cDNAs synthesis
Measureexpressiorusing array technology
Createdatabaseof expression information

Data Andysis

Display information in an easy-tese format
Showratio of expressiomnderdifferent conditions

Basic Principles

= =4 =4 4 A

Main novelty is one ofcale

Hundreds or thousandsf probes rather than tens
Probes are attached tsolid supports

Roboticsare used etensively

Informaticsis a central componenat all stages

Principal Uses

= =4 4 -4 -4 -5 _2_-°

T

Genomescalegene expressioanalysis
Differentiation

Responses to environmental factors
Disease processes

Effects of drugs

Detection of sequence variation

Genotyping
Detection ofsomatic mutations (e.g. in oncogenes)
Direct sequencing

Procedure

T

il
1
1
1

Probes ar&eDNA fragmentsusuallyamplified by PCR

Probesare deposited on a solid support, eitheositively charged nyloar glassslide
Samples (normally polyA+ RNA) are labeled Uhimgescent dyes

At leasttwo samplesare hybridized to chip

Fluorescencat differentwavelengthameasured by a scanner

Yeast twehybrid system

Proteinprotein interaction
A yeast vector for expressing a DNiAding domain

Flexible linker region wiout the associated activation domain, e.g., the deleted GAL4
containing amino acids-892
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A cDNA sequence encoding a protein or protein domain of interest = bait domain is
fused in frame to the flexible linker region so that the vector will express adyb
protein composed of the DNBinding domain, linker region, and bait domain

A cDNA librarys cloned intanultiple copiesof a second yeast vector that encodes a
strong activation domain & flexible linker, to produaerector library expressing
multiple hybrid proteins each containing a different fish domain

The bait vector & library of fish vectors are then transfected erigineered yeast cells
in whichthe only copy of a geneequired for histidine synthesis (HISursder control of

a UASwith binding sites for the DNAInding domain of the hybrid bait protein
Transformed cells that express thait hybrid & interacting fish hybridill be ableto
activate transcription of the HIS gene

The flexibility inthe spacing betweethe DNAbinding &

activaion domains of eukaryotic activators makes this system work

A two-step selection process is used:

The bait vector also expressaswildtype TRP geneand the hybrid vector expresses
wild-type LEU gene

Transfected cells are first grown in a medium tlaak of tryptophan & leucine but contain
histindine

Only cells that have taken upe bait vector & one of the fish plasmidsll survive in this
medium

The cells that survive then are plated on a medium theks histidine

Those cells expressing a fistbhg that does not bind to the bait hybrid cannot transcribe
the HIS gene & consequently will not form a colony on medium latkstigine

The few cells that express baitbinding fish hybridwill grow & form colonies in the
absence of histindine

Recovey of thefish vectorsfrom these colonies yieldsDNA encoding protein domains
that interact with the bait domain

Write short notes on the following functional genomics methods
a. proteomics

Involves the measurement of the amounts of proteins in the cell¥en various
conditions

It involves the making of antibodies to all proteins

It involves global protein expression and purification as tagged proteins

Printing the proteins onto slides

Screening the printed proteins by binding to labelled taggedry protins

Probe protein chips with biotinylated calmodulin in order to reveal the proteins that
bind query proteins
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1 It also involves subcellular localization of proteins, which reveals where in the cell
proteins are expessed.

1 Itinvolves genomavide expressiomnalysis

1 Italso involves the study of molecular/cellular pathways (systems biology and
regulatory networks)

91 Itinvolves loss of function mutations (RNAI) and gain of function mutations
(overexpression)

b. quantitative RTPCR

gRTFPCR [realime RT (reverse transcriptiof)CR] is the standard for the detection and
guantification of RNA targets.

It is used for for higlthroughput investigations, and robust clinical diagnostic assays.
Advantages:
0) they use fluorescent reporter molecules to mamithe production of amplification
products during each cycle of the PCR, hence no need forRgRtprocessing.
(i) Wide dynamic range, which allows for analysis of samples differing in target
abundance
(iii) Little inter-assay variation, which helps generagdiable and reproducible results.
(iv) fluorescencebased gRTPCR, which confer quantitative capacity tebRE&I assays

The principle:
Following the RT of RNA into cDNA, it requires a suitable detection chemistry (which can either

be probe or nonprobe basd) to report the presence of PCR products, an instrument to
monitor the amplification in realime and appropriate software for quantitative analysis. The
most widely used noiprobe-based chemistry detects the binding of SYBR Green | to ds
(doublestranded DNA.

In solution, the unbound dye exhibits little fluorescence; during the PCR assay, increasing
amounts of dye that bind to the nascent ds DNA.

When monitored in reatime, this results in an increase in the fluorescence signal as the
polymerization poceeds.

The PCR product can be verified by plotting fluorescence as a function of temperature to
generate a melting curve of the amplicon.

C.Affinity chromatography

1 A genomic approach to identify/study protein:protein interactions

1 Use antibodiestopot ei ns or tags on proteins to
to the query protein.

1 Analyze by gel electrophoresis

pul
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1 Sequencing
1 mass spectrometry

17 . list the oneletter codes for the 20 amino acids.

Oneletter code|Threeletter-code Name

1 A Ala Alanine

2 C Cys Cysteine

3 D Asp Aspartic Acic
4 E Glu Glutamic Acil
5 F Phe Phenylalanin
6 G Gly Glycine

7 H His Histidine

8 I lle Isoleucine
9 K Lys Lysine

10 L Leu Leucine
11 M Met Methionine
12 N Asn Asparagine
13 P Pro Proline
14 Q GIn Gltamine
15 R Arg Arginine
16 S Ser Serine

17 T Thr Threonine
18 V Val Valine

19 W Trp Tryptophan
20 Y Tyr Tyrosine

18. What is proteomics?

Proteomics enables the study of protein expression and the discovery of novel biological targets
19. Descibe the general procedure in proteomics.

It involves cell lyses, protein isolation, isoelectric focusing/2D gels, proteolytic digestion by
trypsin, capillary electrophoresis, HPLC, mass spectrometry, malditof, database searching.

20. Describe the steps imlved in genomewide protein expression analysis in yeast.
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Vi.

Vii.

viii.

tag each of the annotated open reading frames (ORFs) of the yeast with -affirgty
epitope tag.

Culture tagged yeast strains were grown irn@éll format to log phase, and total cell
extractsexamined by SBEAGE)/western blot analysis.

The bands corresponding to the tagged proteins are detected using chemiluminescence
and a CCD camera.

Extracts whose hexokinase signals varied by greater than a factor of,2 from the expected
value are regrown and reanalysed.

A standard containing a mixture of three F&gged proteins (Pgkl, Cdc19, Rpl1A) were
included in each gel at ongten and 10€fold dilutions.

Before the quantitative SD8AGE/western blot analysis, strains were ordered on the
basisof estimates of TAP abundance from a preliminary-lolot analysis.

In order to provide a standard for the conversion of western signals to absolute protein
levels, a TARagged protein (Escherichia coli initiation factor A, INFA) was overexpressed
in E.coli and purified to homogeneity.

Yeast extracts containing serial dilutions of INFA were run on a gel along with extracts
from 25 different yeast TARgged proteins.

Comparison of the signals generated by these 25 proteins to the known standardscallowe
the creation of a conversion factor between the observed western blot signals and
absolute protein levels.

Based on the number of cells used for the SEYS5E/western blot analysis, the protein

levels were then converted to measurements of protein molesyer cell.
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COVENANT UNIVERSITY
CANAANLAND, KM 10 IDIROKO ROAD

PMB 1023 OTA, OGUN STATE, NIGERIA

TITLE OF EXAMINATION: B.Sc PROGRAMME EXAMINATIONS
SEMESTER: ALPHA
COLLEGE: SCIENCE & TECHNOLOGY DEPARTMENT: BIOLOGICAL SCIENCES
PROGRAMME: APPLIED BIOLOGY AND BIOTECHNOLOGY
COURSE CODE:BLY 418 COURSE TITLE : SOIL ECOLOGY
COURSE UNIT: 2
TUTORIAL QUESTIONS

BLY418

Define each of the following:
. Sail

. Soil Horizons

. Weathering

. Lichen

. Carbonation

. Hydration

. Classification

. Bulk Density

9. Texture

10. Humification

11. Soil Profile

12. Soil pH.

13. Porosity

14. Explain the Sulpur Cycle
15. ilustrate the Phosphorus cycle

coO~NO O WNE

Answers

1. Soil —Theupper layer of the earth on which plants grow.

2. Soihorizons - Differentor distinct layersof the soil formed as a result of the vertical movement
of materials, makingame parts rich and others poor in the materials. Usuai8/ 6
layers in a profile.

3. Weathering - Breakingdown of rocks by chemical or physical means to form soil.

4.Lichen - Asymbiotic association between fugus and algae that agi@seers in succession

5. Carbonation- The reaction of CO2 with water to form carbonic acid that causes disintegration of

rock/ soil particles.

6. Hydration - Absorption of water by minerals making soil particles weaker and leading to

disintegration.

7. Classification - Combination of similar soils into classes that are meaningful to a diverse range of

end users.
8. Bulk density - Theamount of pore space in a soil. The ratio of weight to volume of a soil.
9. Texture - The amount of sand, clay and silt in a given soil sample.
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10.Humification - The formation of humus in the soil.

15. The sulfur cycle is a gaseous cycle.

U Sulfate (84) is the principal biological form

U Essential for some amino acids
Usually not limiting, but the formation of iron sulfides converts the insoluble form of
phosphorous to a soluble form
Sulfur enters the atmosphere from several natural sources.

U Hydrogen sliide (H2S) is released by volcanic activity and by the breakdown of organic matter
in swamps, bogs, and tidal flats (you can smell this at low tide in the salt marsh).
Sulfur dioxide (SO4Renters from volcanoes.
Particles of sulfate (SO4Zalts, suclas ammonium sulfate, enter as seas spray.

16. Phosphorus cycle

agriculture
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1. What are Soil colloids?
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A: The most chemically active fraction of soils. They are very small, less than 2 ym in diameter.
Colloids can be either mineral (clays) or organic (huraystalline (definite structure) or

amorphous. The properties imparted on the soil include: (a.) Chemical : Sources of ions for plant
nutrition, Source of electrmegativity (CEC), Buffering capacity, Chemical cement agents; and (b.)
Physical: Large surfa@rea per unit of mass (cm2/g) and Plasticity. The function of the colloidal soil
fraction as a nutrient reservoir depends on two factors: (a.) Surface area to volume ratio or large
specific surface area: colloids provide an incredibly large surfacd@raderaction with mineral
elements in the soil solution. (b.) Large number of charges or their electrostatic properties: the
predominantly negative charges arise by virtue of ionization of alumina and silica at edges of the
clay particle. The types ob# colloids are: Crystalline silicate clays, Moystalline silicate clays, Iron
and aluminium oxide; and Organic material (Humus).

2. Explain the electrostatic charges associated with soil colloids.
3. Explain the importance of measuring soil acidity.

A: Soil acidity measurement determine the concentration dfdts in solution and it can also

indicate which cations are likely to be held in the greatest concentrations on exchange sites. For
example, acid soil have high concentrations of exchangeahtei@lum, unlike alkaline soils where
exchange sites are more likely to be dominated by sodiuny)(Nalcium (C4) and magnesium

(Mg?). Agricultural soils are prone to acidification because cations which counterbalance excessive
acidity (sometimes calledase cations) such as®Gavig?* and K, are not returned to the soil

naturally when the plant dies but are transported away after harvest. This results in the soil
becoming increasingly acidic.

4. List 5 nutrients in the soil and explain their avail&ptid plants.
5. Explain the transpiratioigohesion tension model

A: The transpiratiorcohesiontension model suggests that root pressure accounts for some of the
upward movement of water in xylem, but most of the movement is powered by the "pull” of
cohesve water molecules as they exit the stomata during transpiration, facilitated by the adhesion
of the water molecules to the xylem tracheids and vessels. The absorption of sunlight causes
transpiration and evaporation of water from leaves which, in tuayses transpirational pull.

6. Give a detailed explanation of the state of water in the soll
7. Explain the source to sink model of phloem conductivity.

A: The sourcdo sink transport model for phloem conductivity suggests that the production of

sugar byphotosynthesis in the leaves (source) produces a hypertonic situation that pulls water in

and increases hydrostatic pressure. The phloem sap moves as much as 1 m per hour due to this high
hydrostatic pressure which causes bulk (pressure) flow and puskgshtbem sap toward the

organ (sink) that is using the sugar. There will always be a higher concentration of sugar at the
source than the sink, therefore, there will always be a higher hydrostatic pressure.
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