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INTRODUCTION

Biological variations arise as a result of parent organisms trans-—
ferring heritable characters from their gametes to their offsprings. In
plants the somatic cells through which characters are transferred are

found in leaves, stems and roots. The biclogical individuality has
il
|

| |
patterns,i}imitations and characteristics that deoend at least in part
R
on the parents of an individual.
Through experimentation and study, geneticists have established

certain rules that characterise the transmission of biolegical heredity.

Early development of the science ef-genetics realiged that genctic systenms

need to be understood in relation tc the envirorments in which organisms
exist.

Genetics therefore explains how biolegical properties are transmitted
from parents to offsprings. The diiferences botween simple and alternative
genetic characters'depend on particulate elements called gencs. Thesg
genes are paired in an individual, cach alternative pair fram the paternal
and maternal parents respectivedy. When an individual forms gemn cells,
new individual emerges carrying the element characters of the parentse.

MITOSIS
" -y

Mitosis not only ensures that each daughter cell has the same number
of chromosomes but also that each chromosome in one cell carries exactly
the same genes as a correspgnding chromosome in the over-all cell., This

¥ : PETES sn toow
means that there must be a deplication of each chromoscme during mitosis.
It can be said that this duplication takes place as a result of the attach-
ment of nucleic acid during the prophase stage ef mitosis. By Anaphase
the separating chromatids er daughter chromosomes have a double series of
Jgenesa *t is during the resting #hase that the twe series become separated
B

to give the two chromatids which ave visible in the succoeading prophase

stage.
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Tho corresponding egg formotion process in female is called 'cogunosic
Timeré i_sizonc impor tant difference betyoon male and female {;amoi;é foriatin:
In tho'mz;lilc‘a,. four functional sperm oells arc formed from cach primoay
spermtoc;yte._ The egg must often provide stored material for the develos i
enbTyo, | |

Tlwree of the four products of moi sis in females are small abortive

cells called 'polar bodiocs.' Thcse to

e

tain littlo cytoplasric-materizl.
They simply degenerate from dh1e o s meiosis procctds. s such, in
females, one primery cocyte gives rise 4o only a single egg cells

Thc meiotic divisgions in tic ogge ol some gpecies ocowr aftar tiwe
sperm.l_lz-;s ontered the cgge In ouvldr s-ecles, spam enlrance ocours adbar
the first, but before the socond, neictic divisions. In othar organisis,
‘meiosis .is completed before furtilizga’ ion.

GAMETT FORMATION IN PLANTS (Sporogene sig)

The garm-cell-forming tissuce ir plants. beha o in meiosis in much o
sane Wy aa do thoses of the oorrosponding scxes in animals. In plants,

PRy

hOWOV@, the situation is conmewynnl eompliantod har, the necirrtenas =L Lo
more mitotic divisions of the hoplo.d products of melopis beforo farililise.-
tion occurgs

TRILIOLOGY

— Gong — a wmit (hereditary foctor ) that detarmines the expression of

— Jllclomorph/Allele — a Greck werd wiich means the al ternate form oi on

attributes It is one of a pair v series of forms »f o pone wiich oo
| Sl b : : ]

il LT il . LI ,,M"

al‘ternatives in inheritance beceuso they are situated at the x same loous |

in homologouvs chromosomes,

— Chromosgomc = g wnit of inlceri tonce that carrics 4ie gunos.

-

— Homogzyppous — a pair of genes wish the allcles locking alike — ege o JGi

denoted by 53 for smooth sceds

- Hoterozypous — a pair of goics with the allecles looking different — <&
35 or Ry

— Domingnt - a character that cxpresscs itself in lhe appeagrance oi nn

individucle It is usually.donoted by .capital lelter — cge LL or L — ox Li.



~ Recessive — a character that féils to exvress itself in the appearan:e
of #&n individual though present in the genetic constitution of an indi i

- Filial generation — an offspring resulting from a cross from coptrasl.ong

: P etc. for first, second and third

parents. It is denoted by Fi; F{ 3

&

generations respectively.

— True-breeding - when an individur1l is capable of firoducing only one

alternative - eg. cowpea seeds has whilte and brown sced coat colour bhut

no seed has both white and browr czed coat colours together.

- Monohybrid - this is a cross irvelving the progeny of a single contiasting

character, eg. smoothVs, wrinklrd seed coat exture. Capital letters arc

used to denote one of the dominin! chsracters and small letters of sfu:
for recessive character, eg. smoth Vs. wrinkled seed coat texture is
denoted Qiéﬁ; smoocth - S5 and wrikled - s5s5.

- Diﬁxbrid - ”this is a cross imolsing two contrasting characters ed.
sﬁnoth Vs. wrinkled seed coat “exture and yellow Vs. green seed conf
coldur - eg. smooth Vs, wrinklad - 55 Vs. ss, Yellow Vs. green =YY Vi,

- MENDELIAN GENETICS

Two laws were formulated 9y Gregor Mendel teo support character inher

tance from parent to offspring . Experiments w=2re carried oul using Gaaoo.

Pea.

Properties of Organisms used or genetic studirs:

1. must be‘eésy to handle ard not cumbersomea

2. must hévekoffsprings whi h are distinctly eaumerated.

3. the offsprings must show a continuity betwcer the two parentse

4. the parents must have efgervable differcnces in character, and

5. the organism must be ab.e to reproduce wit'in a limited time possihie
Mendel crossed pea plircs from a smooth reeded line with pea plonts

from @ wrinkled seed line, "he Fj generation rac smooth seed coat. Tn i

next generation, which was a-hieved by selfing tr=2 F? individuals, each c!

the alternatives that difierentiated the origi-al parental types reappeired,

A monohybrid cross »f two contrasting pa en” characrrrs gives » == o

ratio. A dihy¥rid cross of two contrasting parenc characters gives -

Q33 FZ ratio
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GOODNESS OF FIT TEST E\\

This test is used to find o it the type of deviations resulting from

analysed data, DeV1atlons are ma -nly due to hereditary factors or due to

| 1
experimental-error. Chi—square (}r Chi-square technique is used in deter-

mining the type|of deviation viz.

S

The obséréed data ié usuall givén. The expected data is the.bfoduct
;f the»observeq.total value and t'e -atio of the F2 generation. The ‘%ﬁﬁ%
defiatiqn "dEn dgpends on the numer of phenotypic classes in the progeny.,
The calculated value and the tabu ated value are compared before making

conclusion on source of error.

TUTORIAL EXERCISES
L]

1 | CelL/CEI
e

Lafi Dlscuss‘the-

ivision/populi tion variation
T e

[ !

iportance of m.tcsis and meiosis to variation in plant
il - L Bk mE1O351s L

—

and anlmallﬁopuiation.
L

1le2 "It is safe to say that a] traits have bcth heritable and environmer-a’

components" Discuss, giviag distinct exan yles of heritable~and hon-
heritable variations in P ancs and animal. .
1.3 Discuss five differences selween mitosis : nd meiesis.

Ze Mendelian Genetics

2.1 State mendel‘s law of irlependent assortm:al. and law of segregation.

H]H\ |
Explaln theSeulﬁws usine craracters from . nonohybrid and dihybrid

31mp1e crmsses';;_

2-2. In SWEEt‘peaS,¥genes C an1 P are necessar for coloured flowers. In
the absence of either r both (CCPP) of t'es: genes, the flowers ars
white. What will be tie flower colour of tha offspring of the follow-
ing crosses and in wh: t oroportion?

(a) CcPP x ccpp
{bh CcPl x Ccpp

(e)  Cepiv x Cepp
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2.3 Fiower colour in a particular >lant may be purple, red or white, an
hese-t%éi£s are known to as ot independently of each other Homeozymgoos
tocks 6f each of these cole r:: ware raised and crossed in the fcllow--
ing patterns - with the foll w ng resuits:
Cross 1 : P1 Pae le x Red
F1 All Purle
Fl p F; 3 p-rrlC; 7 red
Cross 2 : P1 Pur: le + colourless
F1 All -~u 2le
Fi x T, =9, 5 urple; 3/16 r=d; 4/1€ colourless
Cross 3 : Pj Pui le © colourless
F’l A1l co carless
F,J X Fj = 1 "= cclourles:; 3/16 purple; 1/16 red T
List the .. phenotypes anag t ir ratios =ynected from the follcwing i
|

crossas:
|

jj&qﬂ;Fﬁ‘?%ant from cro
LN L]
(b) F1 plant from crc

ul

(c) F1

n

plant from cr

(Y

3. What is the significance o t'e¢

GENE INTERACTION

A character may have mo : - an cn. form |
hereditary differences. DMenc 1 ause to study

affected by the environment - d
gories. His first contribut -n to
variation was to relate a Ls ic
factor. When an individual a-

whereas when he inherits th

albinoce

to a pair of hereditary fac :o-s or genes (allel

that a change in a heredit vy

phenotypic variation.

Thus Mendel was ab e to as

the undeprats

obaorved

zrossed to

crowsed to

crocsed to

chi--sgiarrs

that are easily

a gene L; he h:
tvo alleles o, p

sign @n cbsge

factor is usually

differ

e Fi plant of --oss

a }:‘1 plant o Cross o

]7",1 plant of cross 2

ot oAl qazadelilan hyeot Bemi T

c use of envi, onmental o

horacters th:t are leest :
i
!

= asgsified _nto a few cate- g

ding of the basis of heredi 1’.F'_.’jji'
nc2 to a single hereditary i
# .normal pigmentation
or “oth parents he is an
ve | hereditary variation

=) . Therefore ocne can deduce

acompanied by an observatrle
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Another important contribution by ¥ ndel is that hereditary factors assert
independently in transmission - i e, evory gene acting indesendently of
another genes — oNe gene, one obsrr rable variation. I+ was soon found thst
most cbservable yvariations are no’ conditioned by one gene, sut by several
genese. Tbus Mendel's observations , eally represent the exceptions rather
than théfrule.
EPISTASiﬁ

When non—allelic genes interact to produce @ phenotype, it is called
egistasis; for example in poultry feur pasic comb types have been observed:
single, walnut, rose and pede If youi Cross rose and single, the F1 is ros<
and the F2 segregated 3:1 ratio; He wever, if you Cross pea and rose YOU
get walnuﬁo From this result one we-ald have guessed that pea and rose are
co—dcminant and that both allele 8¢ dominant to single. If £his hypo~
thesisiis correct, walnut crossel 92 Walnut shculd segregate in the ratio af

1 rosé: 5 Walnut: 1 ped; hut in an actual cros @ g walnut; 3 peal 3 rose;

1 single rati~n was observed, rci QUL parlie- experieice, this ratio sucjests

rhat two pairs of genes 9re e rer 3Eings viz
(a) Pea as PPrr and 3ingie as ppyr thiet .

PPrr X ppRrr

pea Single
Fl = DPPrr
(Pea)
F_ = 1PPrr: 2 pp-r ¢ 1 pRLE
. Pea Single
ey

3 p—rr t 1 ppre
pea single

This conforms to the ot served 7:1 ratic (f we a1s© designate rose

as ppRR then on crossing I o8- with pea we wil expect the followind phens

typic classes:

genotypes Phenotyp 8

Ll 2 eprR D
i' i | 2 PpRR. ) walmt (=F=)
| | il 2 PPRr )
.i_ 4 PpRr )
| 1 PPRR ) pea (P r)

2 pprr )

1 ppRR ) rosé (ppis)

2 ppRr )



PLEIOTROPY '

] y A -
B sl e HB Hk} = ?”” 1 haemoglobin
T b ety ngHb '= ﬁiq{cr?e cell. trait

The above is an example of a trait that is conditioned by two pair:
nf segregating ?ngllgs; |
() In mion,:?eq,_-r-yellw and white bulbs are commonly observed.

A colour?éene' in the functionsl form (C) must be present for onion tr

develop red or:yellow colour and in the absence of the C gene the onion

develops a’'white’dolour. When CcRr onion plant is crossed with another Ccol-

plant a ratio of 9'red: 3 yellow: 4 white is obtained. In light of the

above explanations the F_ ration have the following phenotypic distributi

2
“C'= R = red (9)
HC = xm. - yelldﬁ’ (3) T T
|l lleeR= | = Wnite ()
|!F‘” Uccrr = White () 11} il
Thus,! as\ rpa;lier‘zr{entioned, wien non-allelic genes interact to produ-w /
a phenotype it is,called epistasis,. . L
Thsa res_ul.t_of epistasis, the following ghenotypic ratios have beon
observed when two genes are segregiting. Each phenotypic class rerresen’ , ,
either one of the;z- basic phenotypes or a combination of two cr more clas:—s i
into one phenotypic classe

|
i Basic Phenotypic Classes:
| I

I g ) ( )
) ) (=9, =9
?k i )=12 ) -
ko Yl 1 3) ) |
' J’;{ ' )15 ) l(
e bris 3 ) ;—7(=6
' 1;=é ))Ml ) bt

a gert p’f'ddﬁﬁi

in whjl.é;‘h‘a genH may xhave ,narg' than Iq‘gne p}FnW effe;;
Qefecém haemoglobin olecuféff’m si ] 3 '

ey X

o Hb® = Sickler

/w | "
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and so are.peferred to as p.riasct flower. Relatively, few angilosperms are
. i 1

; 1 4] .
having the hgleﬂand female " 1lowers in quite different individuals e.g. paw

The red blood ccll of HbA Hb: w5 more or lemssnormal aénd in addiiion
such individuals are slightly pro e:ted against the extreme symptoms of
malaria; they however suffer from o her physiological defects. Sicklers
(HL® Hb™) on the other hand hardl: :urvive to reproductive age without
extensive medical attention. Affctad individuals suffer from anaemia,
dumping of’réd“blood.corpuscles ir v:@:ins and eventually death.

Another striking case of plcit- tropism is albinism in which affected

individuals lack skin pigmentatio: tiis condigms also affects vision.

SEX DETERMINATION A D X LINKAGE

Sex and Its Importance

We are used to man and our om:stic animals each time we talk about
sex. FEach time'we talk about ser wiat comes to mind is that there a:® tw»
sexes, male and female. All orgsicms, however, do not have only two sexcs.

The lowest forms of plant and an na 1life may h:ve several sexes. NMs exampls,

in one variety ‘of the ciliated 1 ob woan Parakesium bursaria. There are ciant

(8) sexes or mating types which e all identicil morphologically but each

mating type is not capable of c njigating with 'is own type bLut may exchiange

“'genetic materials with any of t e other types (7} within the same varicty

In higher plants and animals t'e wmber of sexe; have been roednced Lo two.
We know of male flower and fe 11¢ flowering plants. We know also of male
and female animals. There ape 2iimidls ihat have .n the same body both male
and female organs e.g. snzils, Such animal is sisd to be an hermaphrodite.
In plants where staminate (ms le) and pistillate (:emale) flowers occur on

same plant we say the plant s aonoccious e.g. maize, oil palm, Most of

1 the flowering plants have bo:h male and ferale parts within the same flowet

|
{

tell I || ‘
\ LAl e b y ¢
spinach, ?&Te{palm, asparacis. They are siad to bte diceclous.
v ke
i I‘nhlli sl ;
One very important r«1le sex plays in both plants and animals regar
1|4 4]

of the number is that it 7 -cvides for genetic variability upon which selecuicn

is based and consequently now generations are evolseds
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Sex Chromosone Mechanism

(a) Males and Chromosome types

.Normal males in man and perhaps all other mammals have XY chromc-

SOMES & NoLmal males are XY or referred tc as heterogametlc, The

female on| the‘othcr hand produce only one kind of gamete and is rcferr‘d
to as homogametlc sex having XX. This mode of sex determination is
referred to as XY method. This mode of sex determination produces & 7137

sex ratio 1in each generation.

Diagramatically this can be explained as:

Parents XX (females) XY (Males)
Gametes X X Y
F1 1XX : 1 XY
female male

In certalﬁ 1nsécts particularly those of the orders Hemiptera or true
bugs and the orthoptera @.J. grasshoppers, crickgps,fgpckroagbﬁs,.males“éLh
also heterogametic but produce X bééring“sperm without a sex chromosome.

In mlaes of these ébecies the X - chromoscme has no homologous pairing pant:
because Y chromosome is absent. Males therefore exhibit odd number in t#;l;
chromosome complement.

One — X is male and XX is female.

The méde'of‘sék.determination is usually referred to as XO methed who -

the C stands for absence of a chromosome analogous to the Y of the XY sye. .o

Parents XX 7 X0

Gameteésg X X e}
F1 IXX i 1 X O
female male

(b) Heterogametic Females

This method of sex determination is found in large group of animai.

including butt8rf11es, silk worms, moths, birds fishes. One X deternir @ i

R _
emaleneas ahd two X condition determines the maleness (exact opposite
|
what happens 1n man) Instead'2,x Y, the chromosomes are scmetimes lao. .

Z W in order'to call the attention of female to (ZW) heterogametic and .

homogametic or male.

»
e
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““In the damestic chicken there is no single sex chromosome as in tho -
of the XO mechanism previously discussed and so 27 is used to represent

males and ZO to designate the females. A 1 : 1 sex ratio is expected Alsc.

B
Diagrammatically’!

R TR 1 R 24 5 |
70 Sex Determination method

Parehés:f" 24 X Z0

Male female
Gametes: z Z and O
F1 1 2Z male 1 ZO Female
Parents: A X Zw

Male Female

Gametes:5‘  Z and oz W
F1 1@2 (male) : 1 7ZW (female)

Sex determination in bees, ants and wasps:

This group of insects of the order Hymenoptera have males and femalete

The male are known to develop parthenogenetically from unfertilized eqns

so are haploid, females, on the other hand originate from fertilized ©guss
These are diploid., Sex chromosomes 3re not involved in the mechanism, e
determinations The queen bees mate only once during their life time and hAg
a storage "bank" where sperm are kept. The queen chooses to fertilize sorv

eqggs which eventually develop into male bees. The quantity and gquality =i

food available to the diploid larva determines whether the ferale will becr ™.

a sterile worker or a fertile queen. Environment therefore determines ST
1ity or fertility but does not alter the genetically determined sex. The

queen determines the sex ratio.

Sex Linked Inheritance

Any géne located on the X chromosome in mammals,drosophila and gthers

i :“i‘ | 5 ) 5 |

oriciher species with the 20 or ZW mechanism is said to be sex linked. The
AR A ‘

first sex liﬁked gene found in drosophila was the recessive white eye mutailcin.
| 5
Ordinarily the drosophila has red eyes. When white eyed females are cris:is

with wild (red eyed) males all the females of fspring have red eyes like thmel

mothera.



- 12 -

This type of inheritance is called criss—cross inhearitance and is typ.oot
of sex linked genes. This is due to the fact that ¥ chromosome carries nc
alleles homologous to those at the white locus on the X chromosome. In m-

organisms with the Y- type chromosome the ¥ is virtually devoid of kncwii

Gl x x* vy
white female wild type male
Gametes X" x* Y
F1 XV x* oy
B i reﬁﬁfemales white males

(Cri‘cross inheritance)

3ex Influenced Traits

Genes governing sex influenced traits mey reside on any of the
austosomes or homologous portion of the sex chromosomes. Baldness is an

example where internal environment provided by the sex hormones play a

major rolee.

Genotypes Phenotypes
M
bb en Women
bb non bald non-bald
b * bald bald
bbi- bald non-bald

Sex Limited Traits

In most higher organisms with two sexes, some genes may only be
expressed in one of the two sexes because of the differences in the internz=1
hormonal environment or because of - differences in the body anatemy. For
example, genes for milk production which we know are preéent in bulls and
which can be transferred to their d‘hghters but they or their sons cannct
express the trait. Milk production is therefore limited.in expressicn ©o
female sex.!| '

SEXUALITY IN PLANTS

In most flowering plants monocecy is common. That is male and “emal

organs on the same plant., Here sex chramosomes are not known to be present.

But there are genetic mechanism in some monoecious species which preven sei_

fertilization or the development of zygotes produced by the union of idert’ el

gametes.
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This makes' cross fertilization & rule in such spocies, There are self
incompatibiiity system in such moncecious species and also genebtic male
sterility which prevent self fertiliwation.

However, in species having dioecism they are under the influence of
genetic control. The gene Melandrium is an example of well documented case
where Y—chrdnos?me determines of sox Pistillate plants are X X and staminate
plants are X Y

Exercises on Sex Determination and Sex Linkage

1le If barred feather is dominant over non barxcii What will tﬁg.offsoerT
‘.i o SIS 3
of a barred hen mated with a non-barred roster? What is this type of

cross called?

2. In drosophila, bar eye (B) bechaves as a domi.r;dnt sex—-lj.nkci&gene. Show
b 4
diagramatically, the cross between a bar—ayug male and a wild type of
female, and the expected genotypes, phenotyoecs and sex of their off springe

3. Why can a man not pass on a sex linked gene t©o his son?

4. A man with‘normal‘Qiéion marries a woman thoujh with normal sight but
whose'fathef was colour blind, what ratios of genotypes and phenotypes
would'ﬁé expected among their child?

5. In man, the bleeder's disease known as haemophilia is found to be sex
linked and recessive. What offspripg phenotypic ratios would be expected
from a marriage between )

(a) a haemophibic man and a carrier woman?
(b) a normal man and a carrier woman?

PLANT BREEDING ® o ‘

Objectives of Plant Breeding

Man is'élmOSt dependent on plants for his food. The things he eats
virtually without excention, are either plant materials or daﬁived rather

difectly from plants as are for example, meat, edgs and dairy productse.

Plants are also major source, directly or indirectly, of most clothing,
fuel, drugs, and construction materials.

Plants are also used as ornamentals for beautification of surroundinT=.
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Considering the prime importance of plants, it is not surprising vt
men have long been concerned with developing types of plants suited to
satisfying tqeir needs, Only recently however, and largely in conjunction
with the graéth of genetics have these attempts been systematized to tho
point where they can be called a Scicnces This compaygtivo new Sciencs i
referred to as the Science of Pl}pt_?gcedinq. .

Goals of Plant Breeding

Augmentation of Food sSupplies — most of the emphasis in plant breeding
has been placed on increasing agricul tural productivity = in response b 5
pressure, on an adequate food supply caused by constant increasing populat. on

in a world of limited acres., Except during brief periods of abundance; ruman
populations , like populations of other animals, have suffered from hundor.
Bach period of abundance has brought a jump in population, followed by hurng=s
and its aftereffects, pestilence, high infant mortality and meagre sickly
lives. Malthus postulated in 1798 that human populatiens, unless checked

by ways or disaster_increase’until hunger takes controla He fores v catn-—
strophe because he believed that population was capable of increase st a
geometric rate and food supply only ov in arithmelic rate. On the basis he
predicte? tﬁétf?ritain would be in disaster by the midnineteenth centuiy.

This predictTon,did not come true befause of understimation of man's dreoolpey
[1] T

in increasing!agricultural productivity. As Malthus was writing, his countiTie 3
men about him were ushering in the age of scientific agriculture. From %
came tremendous increase in food supplies as a result of better methols

pfoduction and improved variation of plants and breeds of livestock. Abtuh s

the same time, the machine age started which had a profound effect not cnly 5

on the efficiency of production but also on the efficiency of utilizecion of

agricultural products through better methods of preservation storage, and

transportatign. Many are concerned that in the broadest sense, Mathus may stil

g l
be right. Modern Malthusians maintain that catastrophe has only been delayed 1
and that the misery associated with overpopulation is still the fate of modern ﬂ 1
civilization. If this is not to be true, constantly increasing supplies of L

foodstuffs will be required.
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:
Onportunities that existL to lurither increasa food suppiies in
development of new areasj others of mare conventional and proven typor o 5o

remain, but they are increasingly asscciated with comparatively expens v

reclamation projects such as irrigation of desserts and drainage of

Most of other new sources of sustenmmce like aquo and plantation, ava -
inspiring.

Another opportunity tn increase production lics in improved Agr .o
tural practices, including better fertilization, more effective crop aba-
tions, improved tillage mcthods, and more efficient weed, disease and nsect
control.

Finally, we can exuvect plant breeding to contribute substantially to

greater agricultural productivity. This will be accomplished nat <., L
1 ‘!:}' |1 |

the bfeédiﬁQQOf basically higher—-yieldirg varieties, but also by the Jeori) -

R N A
ment ofivaLieties that help to stabilize production through r

disease, drought, heat, cold and wind.

tnd Products of Breeding Programme

1. Increased (improved) ygeld his been the ultimate aim of plant bro coer,
increased yield has been accomplished by providing varieties oo .
more preductive, not because ~f speeific improvements wuch as ir i
resistance but as a result of generally greater physiologicral
€aJe

| i

(i)‘$ugar beszls - increasing v sugar content

(11) égég; - rust resistance
- best agrononic characters
- better mill:ng rmaltities
— improved qgrain yisld

(1iii) Maize - improved yicld @specially through the develepm:
HYBRID varieties,

— Selection for desirable agronomic characters
enga = Well adapied
' = non-1 adeanindg
- uniformity in size
ankt height,
(iv) Potatoes. Yam or Cassav:

-p

—- big tuber
= high yield
~ dismise, insect resistance

¥
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2. Development of Better Varieties for New Agricultural Areas

— frequently accamplished by adjusting the growth circle of the varicty
to better suit the available growing scason. ©.dg. modification of grain
sorghums since their successful introduction to the United States about
100 years ago. This tropical grass spices was originally confined to

the warmer parts of the South West and Southern-plain area.

3. Improvement of Plants in Aqronomic or towticultural Characters, e.ds.

development of dwarf sorghum varieties from the taller species origi-
nally introduced - Lo ease mechanical harvesting.

4, Development of Crop Varietics Resistant to Diseases and Insects

— one of the most dramatic and cerbtainly the best known contribution
of plant breedinga
- for soTe crops these resistant varieties have provided the only
' FH
feagib#é control for such pests. eg. stem rust of Wheat. L!
- perhapg_the most important feature of resistant variety is the |
i

stabilizing effect they have on producktion.

5. Development of Crop Varieties

tolerant to heat, cold or <¢ixighte

6. Advances leading to improved quality of Agricultural Products

c.g. — breeding of stronger and longer staple cottone.

stringless green beams and apples with superior flavour

1

wheat with more protein

| . ‘ . : :
tomato with higher vitamin context. [
|

Plant breeding has greater contributicn to make in the future than it

has made in the past. In one way the contribution to human welfare made by g
superior varieties is the most satisfying of all methods of increasing pro- i
duction. Normally such varieties and nothing to the cost of production J

!

beyond that required to handle the additional increment of yield.



