MAHARASHTRA AGRICULTURAL UNIVERSITIES EXAMINATION BOARD, PUNE

SEMESTER END THEORY EXAMINATION
B.Sc.(Hons.) Agriculture / B.Sc.(1lons.) ABM / B.Tech. (Food Tech.)

Semester i 1 (New) Term  : First Academic Year @ 2022-23
CouseNe, : BIO 1l Title : Introductory Biology
Credits : 2 (141
Day & Datc  : Friday, 24.03.2023 Time : 10:001012:00 hrs. TotalMarks : 40
Note: . Solve ANY EIGHT qucstions from SECTION ‘A,

2. All questions from SECTION *B® arc compulsory.

3. All questions carry equal marks.

4. Draw ncat diagmm wherever nccessary.

SECTION ‘A"

Q.1  Decfine Cell. Enlist the different cell organelles and explain mitochondria with the help of

Q.6
Q.7
Q8
Q.9
Q.10

Q.11

Q12

neat labelled diagram.

Define Biological classification. Enlist objectives of classification and describe types of
biological classification.

State Mendel's Laws of inheritance and enlist the characters studied by Mendel while
working on inheritance in Pisum sativun.

Define Root. Give its modification and functions.

What is Binomial Nomenclature? Explain the main rules of binomial nomenclature with
suitable examples.

Define Mitosis. Describe different stages of mitosis with neat diagram.
Define Flower. Explain the structure of flower with suitable diagram.

Define Seed germination. Explain the factors affecting on seed germination.
Enlist theories of origin of life and explain Oparin-Haldane theory.
Describe the family Fabaceae.

SECTION ‘B’
Fill in the blanks:
1) is known as a reductional cell division.

2) When the petals of the corolla‘and the sepals of the calyx cannot be. differentiated,
the part of the flower is termed as

3) Five kingdom system of classification was first given by Scientist:

4) Banana plant shows _ ___shape of leaf lamina.’
Define the following terms:
1) Bugenics 2) Systematics 3) Fruit 4) Division
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Note o 1) Salve ANY EIGHT question from SECTION “A"
2) All questions fromf SECTION “B7 are compulsory.
3) All questions cemy equal marks.
4) Draw neat diegram wherever necessary

SECTION “A™

Q.1 Define cell? Enliss the different cell organelles and explain mi'tackggdﬁh'
with the help of ncat labeled diagram.
Definition- Cell is the basic structural and funciional umit :}f’:ﬁl living organismis: 11 '

Cell organelles- 0

Endoplasmie reticulum
Golgi apparatus
Lvscsomes

Vacuole

Nucleus

Mitechondria

Tlastids

Ceil wall

Bl o

R

Mitachondria. 1

1t is known as a power house of z cell. It has a double nmmbrane
strucliire— The Qufer membrane and I'nner membrane. The ioner mieshbrane is, o
fmfﬁ:ﬂ 101f0rm a simcmm knuvm as Cnstae- Ir tS a sne for ATP synthus;s Thc i
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Q.20 Nefine Biological { Lissification. Enlist ehjectives of classificatinon send

describe rvpes of hiological classification.

] -

Definition- Biological Classification i the scieniific study ol armanging !
organisms o group and subgroup on the basis of their similanitics and

dissimilaritics and placing the group in 2 ticrarchy of categorres:

Ans.

Ohjectives of Classification 1
1. To identily and describe all the pussible types of specics.
5 To amrange the species in various catcgories on the basis of their similaritics

and dissimilarities.
3. To evolve a truly natural or phylogentetic system which should indicale

‘origin and evolution of the specics?
4. ‘Helpinz in casy identification of arganisms.

2

Types of Biological Classification{Along with description)
J. Artificial System of Classification:

It is a system of classification which uses one or WO morpholagical
character for grouping of organisms. Some artificial system have used habit and
habitat for this PUIpoSsE. Arstotle (¢ 350 BC) divided amimals . inlo TWo0
categories, enaima (with red Blood) and anaima (without red blood). Aristotle
also classified animals on the basis of their habitat- aquatic (e.g, fish and whalg).
\errestrial (e.g, reptiles, cattle) and aeral (e.g. birds, bat). Pliny the Efder (23-
79 AD.) used artificial system of classification for bath plants and animals
dividing them into land, air and water. Pliny distinguished animals into flight
band non-{ligit ones. Flight animals included bats, birds and insects.

2. Natural System of Classification:

It is'a svstem of classification which takes into consideration comparable
study of a number of characters so 25 10 bring out nature similarities and
dissimilarities and hence nature ralationship among the organisms. The system’
employs those characters which are relatively constant. They include.
morphological ~ characters. anatomical characters, cytological characters.
physiology. ontogeny of development.  reproduction. cytochemistry and
‘biochemistry, experimentzl taxononzy. €ic. the characterislics are helpful in
bringing out maximum number of similarities in a group and comparable
differences with other group of organisms. For example. mammals are
characterised by the presence of mammae, birds possess wings, feathers,
pneumatic bones. ovipary, 4- chambered. They are coldblooded.

3. Phylogenctic System of Classification:

Classification base@ on evolutionary relationship of organisms is called
phylogenetic system of classification. Tt is based on the evolutionary concepl
from Darwin’s biook- on the ori gin of species by means of natural selection. The
preservation of favoured races in the struogle for life (1859). It reflects the true
rcieitionships among the organisms. First phvlogernelic systern was proposed by
Engler and Pranti (1887-99). Zoologists believe that since similarity in structure
represents clese evolutionary relationship, their natural classificalion represents
evolutionary and phylogenetic classification.
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Gl Stote Mendel®s Law ot inhveiisoee sand enlisdy e elmraenas studied by

Menidel while woildnw g infioditanee in Pivain saivain

A,

1 Law of Searegation- Aceording 1o e faw of searegation. for any
paruenlyr wait. the paivol alleles ol vach ‘[‘{i‘.l",c-fﬂ. S¢parawe and anty ane
allele posses from cacl fravent on w i ol¥spring,. Which atlele in a 7
parent's puir 6f wleles is inhented is o matter of ehance: We now know:
that this searepaiion of alleles oceurs during the process of sexeell
formation (i.e.. metosis), }
Law of independent assortment- Act_:_-;:urvdi'ngw‘ﬂw_e law _.?i' jindl;pcnticnt,:
assortment, different paivs of allcles are passed to offspring
independently of each otber. The result is(hal new combinations of
genes present in ieither parent are possible.

2

Il : ‘ﬂfﬁé?‘;‘i".&"iﬁ:‘.ﬁblﬁf"1"3’".@11‘_11&1{& orwhite |5 l_sai;_’d color is y'alic;w or green \ _\‘

3'\

fower position 18 axial or|6 [pod shape is inflated 'm—n:\
fermingl- “constricted

|

3 ']:;s.mmlcﬁ_gﬂ:;':i'sflﬁzj.g.:gz.sslm.'- = 171 pod color s yellow ot green 1

|4 | seed shape is tound er-wrinkied \ g , j

Define root. Give its modification and functions.

: Ans Definition=Root is thedeseending, non-green, underground part lacking nodes; 1
| ~ internodes, leaves.and budsy
Modifications of theRoali-
« Fusiform root is ambdificd form of tap rool. The root is swollen {romithe
midclle and tapiersat both the'ends. For Example: Radish
+ Napiformiroots are:also & ﬁigd'iﬁgc;l {ap root. They have swollen base and the
tapess abruplly: Por Example: Tumip.
“ Bropiroots ae roots which are modified far aerial support, For Example: Gorn:
Sl rogts‘are modified foots for suppert, For Example: Maize
* Preumalophores ae taots modified for respiration. They grow in sw
and grow vertically upwards. For Example: Riizophora,
Functions of the Root:- e
» To absorb water and minerals from the soil, |
« Toprovide proper anchorage 1 (he plants. !
« To store reserve food malerialy il
+ Synthesis of plant growth regolators
|
Q.5 What is Binomial Nomenclature? Explain the main rules of bat
nomenclature with suitable examples.
Ans. Definition- The investigative name has \wo sepmenls 'Generic Name:2n
Paiticilar  Sobriquel. This arangement of maming is called 1
Nomenclature: |
|
P
©)
|
L,
L & vt s il
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Q.6
Ans,

3

Main rules of Binomial qpumencliture with suitable examples,
i Actording o binormnl ststem name of any SpECies conSists 01 e names
Name of penus

-

(i) Generic prame

( ii:]’_Spccii":_c'nzt.me - Trival name

mple: Specific Name: Mango: Generic Name: Meangiforaindica

3. fn plant nomenclature { ICBN). tastonyms are not valid i.c. pencric name and
specilic name should not be same in plams. Example: Mengiferamanrifera

Bt tantanyms are valid for aninal nomenclature {ICZN-International Code of

Zoological Nomenclature)Example:Nojungja(Iindian cobra). Rastusealeny

Ixa

(Rar)
3. Length of generic mi
not more than 12 letiers. Example: Men giferaindica
4. First letter of peneric nzme should be in capital leiter and first letter ol
specific name sheuld be in small let{er. Example: Mangiferaindica

specific name is based on the nanie of some person. its first letter should

me or specific name should not be less than 3 leiters and

Butif
e in cepital letier ego IsoetesPantit

5. When written with frec hand or typed. then generic name
should be separately underlined. But during printing, name:s

o proposed nomenclature) should he written in short.

and specilic niame |
hould be falized:

6. Name of scientist (¥
afier the specific name Example: Mangifera indica Lin.

7. Name of scientist should. be meither underiined nor written in italics. but
written in roman, letters (simple zlphabets)
ihen his name shouid be written in

8. If any scientist has proposed wrong name
should be written after the

bracket and the scientisi who comrected the name
bracket. Example: Tsugacanadensis(Lin.) Salisbury

Note: Linnacus named this plant as Pinus canadensis

9 Scientific names should be derived from Latin or Greek languages becausc

(hey are dead languages.

10. Type specimen {Herbagum Sheet) of newly di
placed in herbarium (Drv garden).

11, Standard size of herbarium sheetis 11.5 » 16.5 inches

scovered plant should be

Define Mitosis. Describe different stages of mitosis with neat diagram.

Definilion: It is also called indirect cell division or samatic cell division or 1
¢, mature somatic cell divides in such a way that
ughter cells equal to those in parent
similar to the

eguational division. In thi
chromosomes number is kepi constant in da
cell, so the daughter ceils are quantitatively as well as qualitatively
parental cell. So it is called equational division.

(Description of four phases and nezt diagram is required.)
0,
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Mt IS wmnipdered e st

L Kaoviikinmesist ik fangen delenss Kinesis - aioveiient Divisioy: F,
: i ! “‘ sicfisy 1 "'7‘}. Ve
muelous. e given by Sehineider (1887%, 1STON OfF Eliaalasat &
. Catokinestss (G kitds. = cell: Kinesis = movement} Division of ¢yiofasmy
Ferm given by Whiteman (1BRT).
Karyokingsis

2

I comprises  Fou phuses se Prophase, Metaphase, Anaphase,
Telophase. '
Prophase
_h;isila_rgﬁ;slphaseof'karyukintsis. .
W €h omsting fibres thicken and shorter ta form cheGmosonies which may
ove Bp each, Eh{éfﬁﬁﬁ;ﬁﬁpéais like 0 ball ol woal. j.c, Spireme stage.

Eiich hrasn wne divides _[gpgitﬂdi,hally inta 2 chrematids which Tehiain
aitached 1o'centromere;

<

e Nﬁd&%fﬂ?ﬁﬁiﬁmﬁEié!ﬁﬂﬁi,di's'iﬁti;fgjrg_tigg-_cxc,ﬁpl;:Tjr_:;.di.hﬁ'ﬂagcl'lﬂte&- 3
v Iiihcijgmusmﬁf‘;sfdisiu:mgraﬁﬁg—"
¥ 'Cells become Viseous; refractive dnd oval iy oulline,

4 ;«LSPiﬁﬁé'-ernjE_ti,i:‘a'ﬁ-ﬁb-:gius,‘

v

Celleytoskelein, Golgi complek, ER, ete. disappeir.

v Inanj :cEllsi;_c;e\ntriqleam‘n-'vt lowards opposite sides.
- “T#mﬁhﬁifuéhtkmmm mes can be stiidied welf.
¥ Smill’ “globulss Strueture: (beaded) on e chromosome i5 calleg
Chromomeres,
Metaphase: 4
]

* A colourless, fibrous, bipolarsping
« Spindleijs. formed: fiom
Organising centre) in p
spindle,
*  Spindle has 3 types of fibres,
¥ Continous fibe (run from pale fo pole),
"(m"néb‘EtWEen:p‘qlES'L-}IQ c_eﬁhum'f:re:s}.

centriole (in‘anima) cells) or

MTOC (microtubule
lant cells successively . caila

d. asiral ang anastral

+ Discontinuous fibre
¥ Interzonal ﬁ_bg-t;-‘(-tuh;b’é’tween'»? centromere),

* Spindle fibre are made upof 97% fubulin protein and 3% RNA.

. Dh’rdm‘ﬁsomgs; move towards equilarial plane or spindleg ¢alled

congression and become arianged with. their army diracied tewards pole
and centromere lowards equator,

* 'Spindle fibres auach 1q kinetochores,
* Metaphase js the best stage for studying chromosome morphology,
Anaphase _
v ‘C&nll’umére:splils {rom tke middle and _twﬁ'fclu'om_atic!fs pels g
v Batli the chromatids nigve towards apposite poles due 1
called anaphasic niovenent.

Cparaled,
repuilsive loree

‘
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Ans,

1

< Amaphasie mvement s broaeht abosmt by the pepolvimertsaon o
continuons hres and depolymensation o cliromosomal Hibres

O Iiferenr shape of chiomosomes become evident durpe Chromssane
IOV VEZ. Metcenine acrocemrie ele,

v Chromosomies tikes V. L Lor | shapes,

v The centromiere faces towards equator.

v The chromatids are ntoved towards the pole at 4 speed of | mmAninuge.
About 30 AT molecules e used lo move one cliramosame front equalar

o pole.

Telaphase
¢ Chromosomes reached on poles by the spindle fibers and form two groups.

v Chromosomes begin 1o uncoil and form chromatin nei.,
¥ The nuclear membrane and nuclealus reappear.

v Two daughter nuclei are formed.

¥ Golgi complex and R etc.. reform.

Cytokinesis:
Tt involves division of cytoplasm in animal cells, the cell membrane

develops a constitution which deepens centripetally and is called «cell furrow
method. In plant cells. cytokinesis occurs by cell plate formation.

Define Flower. Explain (li¢ structure of Nower with suitable diagram.
Definition- The modified shoot is khown as Flower.

Structure of the Flower:-

Each flower has four whorls- sepals, petals, stamens and the carpels.
Sepals are a green leafy structure that covers the [ower bud. Petals are bright
colored 10 attract insects for pollination. Gynoecium is female reproductive
structures whereas Androecium is the male reproductive structure, Gynogcium is
composed of carpels. Carpels comprises of (hree siruciures ovary, slyle and
stipma Ovars comprises of pvules that forms the seed, whereas stigma .is the
place of landing of pollen at the time of pollination. Ovary finally forms the fruit.
The male part of the Nower is known as Androecium. Androecium is composed
of stamens. Stamen is composed of anther and the filament. Anthers contain the
pollen grains, the male gamete.

Diagram of flower:

Wi
Besear
\ / } Coipms

- L Gy
\ Ei ;

Deney

\\ "”“
£ AN :& =
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i 'f;-&t- <Gk

\
AN TR
Hivepiaiie .

©
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Q: 8 Define Seed germination. Explain (e Getors alfecting on seed Rermination;

Delinitivn: Sedd  Germination s (e process ol reachivation  of metabolie )

\ns. : s Tl .
machinery althe seed resulting in the emerpence of radicle and plumule.

Factors affecting seed germination

Germination is depehds on availability ol” water.  healih uvI' .!he
seeds, time, lemperature and heat, presence of oxygen, and exposures 1o light
Play.an important role in‘the germination process,

v Temperature: Extremely low or cold temperature isnot favourable for seed
germination. They prefer hi gher temperatures. The germination rate of seed
is direcly proportional 1o the rise in temperature. ,

' Moisture or water- Dry seeds do not germinate. Water is an cssential factor
to trigger off the process of seed germination.

¥ Soil: During. growth, seeds require mineral elements for further growth
Which is obtained from the soj].

¥ Light: For seed germination light is not essential in the early stages of

gemination but Plays.a main role in ilie later stages of the life cycle of

plants:

Q.9 Enlist theories of origin of life and explain Oparin-Haldane theory.

Ans. :
Theories of origin of life:

Various theories have been put forward to explain the phenomenon of
orfgin of life. A few of them were only speculations while others were based on
scientific grounds. These theories are

v" Theory of special creation.

v" Theory of spontaneous generalion or Abjogenesis.
v' Biogenesis

v" Cosmozoic theory

V" Theory of sudden creation from inorganic material.
¥ Naturalistic theory

Description of Oparin-Haldane theory of chemical origin of life
v Oparin (1924) proposed that “life could have originated from non-living

organic molecules,” _
v" He believed in Biochemical origin of life. Haldane (1929) also stated

(7D
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(V) 1 videnees from Embrslogy
(1) Eaadences from Palaconwlogy
(Vi) Evidenees from geographic distibution
(vilt) Bvadenees from Genelies
Q.10 Deseribe e family Fabaceae

Ans.  Deseription of Fabaeeie:

Family Fabaceae is lar
Aimportant, The family

ge family including plams which ate eeanamically
sifice it s the

Fabaceae also was known as Leguminosze or Papilionaceae
pea or legunie family.

Root: Dicotyledons with taproot with root nodules.

Stenx: Erect or climber; Fabaceae include: shrubs. herbs, trees and majorly 1
tlimbers.

Leaves: Petiolate, pinnately compound or simple; pulvinus: Jeafl base, stipulate;
reliculate venation.

Inflorescence: Racemose or sqiitory axitlary.
Flower: Bracteate ar chrcicale rarely ;braclemaze:‘(e.g.,‘ Arachis), pe‘diceliare or
sessile, complete, irrepular, zygomorphic, perigynous or aceasionally hypogsynous,
pentamerous;

Calyx: Sepals 3, gamosepalous, usually companulate, lobe unequal, rarely wbular
(e.g, Cyamopsis), odd sepal anterior., may be persistent inferior.

Corolla: Petals S. polypetalous, papilionaceous, descending imbricate aestivation,
one pasterior long standered, two lateral short wings, and two: antericr petals
jointed 1o each other forming keel.

Androecium: Stamens
Aeschynomene) or manz
mdica), rarely tree (e. g..
filaments, anther lobes b

10, usually diadelphous (9+]
delphous (9 in Dalbergia, 10 in
Sophora), nectar gland olten prese
ilocular, dorsifixed, introse.
Gynoecium: Monocarpellary, ovary superior,
placentation ovary covered by

in Lathyrus, 5+5 in
Arachis and Erythrina
nt on the inner bases of

vnilocular  with  marginal
staminal tube, style bent, stigma simple or capitate.
Fruit: Legume or lomenum.,

%% Rt Crem-2A 9y -1 G;
Toral formula:

SECTION“B ™
Q.11 Fillin the blank.

1 Meiosis is known as a reduciional cell division,

2 When the petzis of the corolla and the sepals of the calyx cannot be differentidted.
the part of the flower is térmed as Perianth,

3 Five kingdom system of classification was first given by scientist Whittaker,

4

Banana plant shows ghlong shape of leal laminz,
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‘Slﬁnamre uf ' course instructar
WName = Dr. S. N. Joshi

(M) -5E23159921 .

& sl shilpajoshiidapolig2@email.com

e e,

Define the fullmving terms.
Lugenics: Eugenics is defined as 3 brancly.of botany in which
principles of

1 application of
2enetics for improvs g the human being.

S\'ﬁicmamw Svslemnhcs 1S defined as a scientific study ol similarities and

the different kinds of organisms and pi
1dentification. nomenclature and classification™ .

differences among

ants which include theip
Fruit: Fruit isthe mature avary or ovaries of onie 6r more flowers,

Division: In plant kingdom. a group of closely related classes is known as a
drvision.

cenlos

Signature of Head of the Department
Name : Dr. R. L. Kunkerkar
(M) : 8879034388
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