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Differences between asexual and sexual

reproduction are as follow -

Asexual reproduction Sexual reproduction
Uhiperertal Biperental (Gererally)
Ganretes fommtionand fusion absert Present

Evolutionary biology is the subfield of biology
that studies the evolutionary processes (natural
selection, common descent, speciation) that
produced the diversity of life on Earth.

OR

- The LAB produce acids that coagulate and
partially digest the milk proteins.

- Also improves its nutrirional quality by

increasing vitamin B 12.

- In our stomach too, the LAB play very
beneficial role in checking disease - causing

microbes.

(a) Sertoli cells provide nutrition to the germ

cells.

(b) After spermiogenesis, sperm heads become
embedded in the sertoli cells, and are finally
released from the seminiderous tubules by the

process called spermiation.

defined as the application of one living

organism to control another.
Examples :

(1) Ladybird

(2) Dragonflies

(3) Trichoderma

(4) Baculoviruses
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Characteristics of genetic code

The genetic code is the set of rules by which
a linear sequence of nucleotides specifies the
linear sequence of a polypeptide.

That is, they specify how the nucleotide se-
quence of an mRNA is translated into the

amino acids sequence of a polypeptide.

Thus, the relationship between the nucleotide
sequence of the mRNA and the amino acid
sequence of the polypeptide is the genetic

code.

The nucleotide sequence is read as triplets

called codons.

The genetic code consists of 64 different
codons, each of which codes for 1 of the 20

amino acids.

A codon consists of a triplet of nucleotide

bases.
(a) theory of special creation

(b) cosmic panspermia theory
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Diseases which are easily transmitted from one
person to another, are called infectious diseases.
Infectious diseases are very common and ev-
ery one of us suffers from these at sometyime

or other.
Example :
(1) Typhoid : Salmonella typhi

(2)Pneumonia - Streptococcus pneumoniae and

Haemophilus influenzae

(3) Common cold - Rhino viruses

(4) Malaria - Plasmodium

(5) Amoebiasis - Entamoeba histolytica
(6) Ascariasis - Ascaris

(7) Elephantiasis or filariasis - Wuchereria (W.
bancrofti and W. malayi)

(8) Ringworms - Microsporum, Trichophyton
and Epidermophyton

Biopiracy is a situation in which indigenous
knowledge of nature, originating with indig-
enous peoples, is used by others for profit,
without permission from and with little or no
compensation or recognition to the indigenous
people themselves.In late 1997, an American
company RiceTeclnc, was granted a patent by
the US patent office to call the aromatic rice
grown outside India Basmati. asmati varieties
grown in India and Pakistan, and hence could

not be patented

Mutualism is defined as an interaction between
individuals of different species that results in
positive (beneficial) effects on per capita
reproduction and/or survival of the interacting
populations

color, form, fragrance and the nectar of flowers
are meant to attract animals whereas animals

help in pollination.
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Ecological Pyramid is a graphic representation
of the relationship between organisms at
various trophic levels in a food chain.

Pyramid of numbers- Here the factor that is
taken into account is the number of organisms
in each trophic level. As we go up the levels
of the pyramid, the number of organisms
decreases. The producers form the largest
number and hence are at the bottom of the
pyramid.

Pyramid of energy- This is an upright pyramid
that represents the flow of energy from the
producers to the final consumers.

OR

pollen tube penetrates the embryo sac and
enters the egg apparatus. Ultimately, the tip of
the pollen tube bursts and both the gametes are
discharged. Probably the synergids play little
or no role in this act.

One of these gametes fuses with the egg cell
of the egg apparatus.The other gamete fuses
with the secondary fusion nucleus. This
behaviour of the two male gametes is termed
double fertilization.

Comparative anatomy and morphology shows
similarities and differences among organisms
of today and those that existed years ago. such
similarities can be interpre6ted to understand
whether common ancestors were shared or
not. For example whales.

- vats, cheetah and human (all mammals) share
similarities in the pattern of bones of
forelimbs.

-Though these forelimbs perform differnet
functions in these animals, they have similar
anatomical structure - all of them have
humerus, radiusm ulna, carpals, metacarpals,
and phalanges in their forelimbs.

- Hence, in thise animals, the same structure
developed along differnet directions due to
adaptions to different needs.

- This is divergent evoulation and these
structures are homologous.

- Homology indicates common ancestry.

- Other examples are vertebrate hearts or brain.
- In plants also, the thron and tendrils of
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Bougainvillea and cucurbita represent
homology .

- Homology is based on divergent evoultion
whereas analogy refers to a situation exactly
opposite.

- Wings of butterfly and of birds look aloke.

- They are not anatomically similarstructures
though perform similar functions.

- Hence, analogous structures are a result of
xonvergent evoulation different structures
evoulving for the same function and hence
having similarity.

- Other examples of anlogy are the eye of the
octopus and of mammals or the flippers of
penguins and Folphins. One can say that is is
the similar jabitat that has resulted in selection
of similar adaptive features in differnet groups
of organiusms but toward the same functions
: Sweet potato (root modification) and potato
(stem modification) is another example for
analogy.

Plasma
membrane

Acrosome

Nucleus containing

Head chromosomal material

Neck

Middle piece

Mitochondria
(energy source for swimming)

Tail

Pleiotropy refers to the condition where a single
mutation causes more than one observable
phenotypic effect or change in characteristic.
For example, in the human genetic disease,
phenylketonuria (PKU), a single simple
recessively inherited mutation inactivates the
enzyme parahydroxylase which converts
phenylalanine to tyrosine. This results (in
homozygous mutant individuals) in excessive
amounts of phenylalanine, a deficiency of
tyrosine, and an excess of phenylpyruvic acid
which is an alternate degradation product of
phenylalanine. These effects can result in
mental retardation and also abnormally light
hair and skin color.
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After implantation, finger-like projections
appear on the trophoblast called chorionic villi
which are surrounded by the uterine tissue and
maternal blood.

- The chorionic villi and uterine tissue become
interdigitated with each other an djointly form
a strutural and functional unit between
developing embryo (foetus) an dmaternal
body called placenta.

(a) The placents facilitate the supply of oxygen
an dnutrients to the embryo and also removal
of carbon dioxide and excretory/waste
materials produced by the embryo.

(b) The placenta is connected to the embryo
through anumbilical cord which helps in the
transport of sunstances to and from the
embryo. Placenta also acts as an endocrine
tissue an dproduces several hormones like
human chorionic gonadotropin (hCG), human
placental lactogen (hPL), estrogen,
progestohens, etc.

The reproductive cycle in the female primates
(e.g. Monkeys, apes and human beings) is
called menstrual cycle.

- The first menstruation beigns at puberty and
is called menarche.

- On human femeales, menstruation is repeated
at an average interval of about 28/29 days, and
the cycle of ebents starting from the
menstruation till the next one is called the
menstrual cycle.

- One ovum is released (ovulation) during the
middle of each menstrual cycle.

- The major events of the menstrural cycle are
shown in figure.

- The cycle starts with the menstural phase,
when menstrural flow occurs and it lasts 3-5
days. the menstural flow results due to
breakdown of endometrial lining of the uterus
and its blood vesseles whic forms liquid that
comes out through vagina.

- Menstruation only occurs if the released
ovum is not fertilised. Lack of menstraution
may be indicative of pregenacy.

- However, it may also be caused due to some
other underlying causes like stress, poor health
ect.

- the menstrural phase is followed by the
follicular phase.

- During this phase, the primary follicles in the
ovary grow to become a fully mature Graafian
follicles and simultaneously the endometrium
of uterus regemerates through proliferation.
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- These changes in the ovary and the uterus are
induced by changes in the levels of pituitary
and ovaruan hormones.
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- The secretion of gonadotropins (LH and FSH)
increases gradually during the follicular phase,
and stimulates follicular developement as well
as secretion of estrogen by the growing
follocles.

- Both LH and FSH attain a peak level in the
middles of cycle (about 14th day).

- Rapid secreation of LH leading to its
maximum level during the mid - cycle called
LH surge induces repture of Graafian follicle
an dthereby the release of ovum (ovulation).

- The ovulation (Ovulatory phase) is followed
by the luteal phase during which the remaining
parts of the Graafian follicle transform as the
corpus luteum.

- The corpus luteum secreates large amounts
of progesterone which is essential for
maintenance of the endomertrium.

- Such and endometrium is necessary for
inplantation of the fertilised ovum and other
events of pregency. During pregnancy all
events of the menstrual cycle stop abnd there
is no menstruation.

- In the absence of fertilisation, the corpus
luteum degenerates.

- This causes disintegration of the endometrium
leading to menstrution.

- Marking a new cycle.

- In human beings, menstrual cycles ceases
around 50 years of age; that is termed ad
menopause.

- Cyclic menstrution is an indicator of normal
reproctive phase and extends between
menarche and menopause.
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Mendel's contemporaries failed to recognize
the importance of his work because

His findings went against prevailing (popular)
ideas about inheritance.

Mendel's mathematical approach to biology

Could not explain variationsin different
charactersfoundin organisms

OR

Transcriptional Unit: -The segment of DNA
that takes part in transcription is called
transcription unit.

It has three components (i) a promoter, (ii) the
structural gene and (iii) a terminator.
Eukaryotes also require an enhancer.

(1) Promoter- It is located upstream of the
structural gene. By convention, it is called 5?
end (of coding strand which is 3? end of
template strand). It has different parts for

attachment to various transcription factors.

(i1) Structural gene- It is a component of that
strand of DNA which has 3?? 57 polarity. This
strand of DNA is called template strand or
master strand or antisense. The other strand
which has a polarity of 57? 3? is displaced
during transcription. This non-template strand
which does not take part in transcription is also
called sense or coding strand because genetic
code present in this strand is similar to genetic
code (based on mRNA) except that uracil is
replaced by thymine.

(ii1) Terminator- This region is present
downstream of the structural gene at the 3? end
(of coding strand which is actually 5? end of
the template strand).

Transcription start ste

Terminator
PIOMOe! | Sructural gene  Template strand

< 5

Coding strand
Schematic structure of a transcription unit

16.

16.

oy, 2 [BAAIHI HALR - A1 4R A Sl (sia]
) Fuel] Auilni 5144 sslal qaR 4ol S, 61y
oelledl (el Awsad] i 51251) 41 2] A5y
201Y] $ d @il (a8l 2214l A4y 2ieo xs4ln
234 & aal d«il [yl seun x2alq Aa Ydd
5 ¥ sollon 18 A Adl 12l 11 seay Heseini
dusidl-ia dllsid 4 sdl. 51285 A2l ugla-l [Qlaya
34 YRR sdl. 2%, 2 444 waldsu-ll¥l- Hwsel
¥ el Yoo 58 Hie Gualayi dlfe aulfia 2u4lRd
2[00 AYQ w1l Al sedls waldsi-lul gl
210241514 &cll.

DL
Ucdis1 Y54 - (Transcription Unit) :
DNA ¥ y-cais 41el Yvacd 218 G119 €1y €9.
(i) 4¥lez - (promoter)
(ii) situelld w1 - (structural gene)
(i11) ¥¥(Y5 - (terminator)
Y-aylsil o494 -l 254 DNA Al dasl
Yutall ¥ oL 9. 3% 5 DNA l gvial (g
Yartl €14 9. viee i DNA 2114124 RNA Ull&+205
(DNA dependent RNA polymerase)
YilamzusRuq (dgdls2e) 4 AAs o B 5 4l 3 ars
GURa 52 69.
- Ad] gval 5 ¥ gdd 3 — 5 ds ¢ld 9. d
SHde 34 514 52 69, el M d S*ude Yudl
(template strand) al$ floviry 9.
- ol guen i Yda 5 — 3 2gsd 9 d RNA
¥l o €14 & (R 3wyl 2 Y3l sld
8).
- ¥ UHis el [AeAd 4 wA 9. i Yrie
(% 56 w9l 243wt 2l 14ll) A A3+t gmel (coding
strand) séaud &9. o4l ¥ Guysa [Gig»il 5 ¥ UcHis
syl cudL 9 d sl yuael] sdar sly . 2
[oig 1wl dqYd] %S Ucdist x2s4il YRs[Eud
eyl A1 ealqaaqiii i 6.
3'-ATGCATGCATGCATGCATGCATGC-5'-

ede el

5'-TACGTACGTACGTACGTACGTACG-3'-

Transcription start site
—

Promoter Terminator

Structural gene  Template strand

Coding strand
Schematic structure of a transcription unit
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The whole process of female gametophyte
development occurs in two different phases.
The first phase involves the megasporogenesis,
where a single diploid mother cell undergoes
meiosis to form haploid megaspore tetrad out
of which only one will survive and other three

disintegrate.

Megagametogenesis is the second phase where
the functional haploid megaspore undergoes
three times mitosis to generate gametophyte

known as embryo sac.

Out of the eight nuclei, polar nuclei move to
the centre and fuse to produce a single
dikaryotic cell at the centre thus embryosac is
7-celled, 8-nucleate gametophyte. Dikaryotic
cell fuses with the sperm to produce triploid
endosperm. Three of the nuclei develop into
antipodal cells and two will transform into

synergid cells which eventually disintegrate.

CENTRAL
CELL

2 POLAR
NUCLE!

ANTIPODALS

17.

418l ¥y»+is (Female gametophyte): il 191+l
2yl qetaulavilad, w12 U5l =181 Heiollng 21 2id-d
(1a) WA & 2 A5 % weisllng 434 26 8. Hivt
AlFd Meiellag il Hiel wyrs (4Lye) i [Asi
14 €9, 1M, A5 ¥ HelollangHidll guyeni 419
211 Yyglan 2seilags [Asid (monosporic) $€ .
Ues MMC, 434 Heloflong - Hiel ¥yFisl
Sl el eSSl 8 wol 7 Al a8l sy e [l
ulFar (9 Alsl Glsl »edid s3> A4l3d He16lngy g
SIN3e AHOUY YIH], o SINSEl AY 89, 3 % [Aog
Hadrsouad 528, 24, [g 2 slus<ly suyed (sl
qy &9. dnl 2gAld o $(As dxlAcuy qqiell 419
DR 4 SISl w1 ued] 28 8 siNs[wA vyed
[l 6. 2160, oitu-lld 6 5 211 51 AH[AGUN
Y2aygl (strictly) Ysd sluslsd Usieg [Ac1y &9 5
ved 5 51455 (A oE drd ¥ siMlealdr] (418
ag 2. 8 sIM3[wy vqwl oig, siMElaLe=l (419
A0 clalBls Mgl ¥ Yus 5 quYe 4ANY .
oye-d] vie2, siull adusld e sA . s
U511 £9 5143+l SIMELALE 93 A1l 214 €9 21+ S1M]
2A3Y HIRYL 52 &9, wAUIR oSl ol sIM5sl 54 Ydld
slusgl (polar nuclei) $€ €9, d2il »isu14+i+ll 854
Hlel svw29 51y (central cell) i olsqid ¢9.
a9y siull cuals dlsasll widl Ha 9. issledg
AR&L 2% SIM] MoU HO &9 A sUAL4 (egg
apparatus) ] Rl 53 &9, SHALYIH o YIS
314l (synergid cells) 2t 215 »isslu (egg cell) il
AMIQI Al 9. ASIHS 51N, H3lvardll Sl dRS s
[alae usiee 2gcint 4ud €9; ¥ dgyd M4 (fili-
form apparatus) 56 & ¥ YA2I1[& 51 Aes14s sINIHI
yelauLsalg s1d 52 8. A9 S1Nl Y3s5ad dRs olsdld
¢9, ¥ ulaydla syl (sntipodal cells) $& €9. »1ouG
welAL ¥, Hede Hlgel s1Y [g Ydld s1n5gl 4R1d
8. 24, iga ol qialds oaye (typical
embryo sac) Yvddl¥l 8- siusgld, uig 7 - 1sidly
21l 414 ©.
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18. (a) Algal bloom: - a rapid growth of micro-
scopic algae or cyanobacteria in water,
often results in a coloured scum on the

surface.

(b) Biomagnification: - The increasing concen-
tration of a substance, such as a toxic
chemical, in the tissues of organisms at

successively higher levels in a food chain.

(c) Eutrophication: - Gradual increase in the
concentration of phosphorus, nitrogen, and
other plant nutrients in an aging aquatic

ecosystem such as a lake.

(d) Green House Effect:-The greenhouse effect
is a natural process that warms the Earth's
surface. When the Sun's energy reaches the
Earth's atmosphere, some of it is reflected
back to space and the rest is absorbed and

re-radiated by greenhouse gases.

18.

(a) 2ue14 64H (algal bloom):- FUL4IHi qY HiAHi
yius yeiall e19?0k 129 wasly (4sa dad ddl
free floating) dla-ll 2u/auy 9le wuy & 3 dla
Heger (211¢21¢ 64 - algal bloom)

sdarii »ud .

(b) %las [aua+ (Biomagnification): -
Flaslueril 218 A & 5, Ags[Ad UINSAA
Al uerail digari aRl adl. U gexil
516 dwalHi 331 ueial AAslBid el dHe
2414345 5 [R5 (Gao) a8 usdl 8l -
18] deg deed A G YINs 2R ALY .

(c) Yulusasel (Eutrophication): - 1 qdq-i
wellsi ulvs acdl-u atRl gl adl d-l uuslas
@8l 9. A5 AN aviag wsll 8§ i 129
sld &9 al3is oy dMe 52 9, Ayl 418 -
A8 AUHT GHRUAL HAUS] USSLH 21 slesd
¥ uls aAcdl 2% 52 89, 5 ¥ wlld 4wl 929
Uil 20 9. FH - ¥4 ddld-] $9gUdl 98 &9
AM - d¥ deiuld a2l Hielwan uioldl 6 €9 21w

"S5 2] gl dlod w4 Adl w9
aglalell dui 4 - vui 50y (silt) 249 51675
299Nl ugial = goel (pile) ddl A4 &9 d¥ - ¥
Geiloil 217 g2l 533U (euedzua) Sl 4y
BBl @sia (augle)-] uBaumi aryasl
ald ayal wHl 9. 1 e ¥alda (cultural)
3 4dl3d Yulysais8 (Accelerated Eutrophi-
cation) 5¢12 ¢dld.

(d) 3l 816™ 142 (Green House Effect):- 2/
S16Y 2142 56l Ad adl de-11 €9 5, d yedll il
A2l AUALREL ORM 4l HIS HAIHELR &9 dM
ol 212y 4 3 %1 Als1GH 4R 1 &ld dl
1% yedlofl qu1&lof 432021 diudiel 15°C
28al 6ed &8 26l -18°C 26. Yyed] % »dal
A0zl @aoregor Alel (1/4) Lo wedl
[al3=w1+11 ateal (clouds) dal q4iyil (gases) &l
yRudcrl 8¢ N €9 il ofl%] Alal 110 d¥eil glRU
AL NY &9 ULG AL YL ML FECl
QUALGREIMI HA2 YIHdL HlR[3R8 gac[Zr[Z Ay 4R
U3 €9 it vl OURH 52 2 WAUIR AULSLS U UMIGHI
d YAqd't wHld ueor nd 9. yedl-l 2yl
Y15 [Al3281 (infrared) « 2a3y( 22%]
5304l Gt (Yri:Geatl¥a - re-emit) 523 €9 Yy
i1 M1, Hs1AHI £925] ¥l 1ol YL Hlel MLl
Y1R5a (A58 dAldiqaR9Ml REdl Ayl €l.d,
$16(1 SLISAES, (R, 9013 g1 ALY Ny €.
211 QU tL Y] G¥L Glo] FAldl 52 €9 ¥
Al lel et s30el el yedll quid] uR 2udl
N4 9 el dd $3I HSAUR UM 52 9. A A
yrtudd 48l auid dg & . 21 U1 yadl-l
U] 2 1A 684G ALY oY U 6 €9. GUR
wQUAEL AY] 51601 SI4LSAIESS, (Ael 9912
At Ad Ale1Gu ayil adls siaviy .




