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Course No, : BOT 121 o . ‘
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Note: 1. Solve ANY EIGIIT questions from SECTION “A”,
2, All questions from SECTION “B” are compulsory.
3. All questions carry equal marks.
4. Draw neat dingrams wherever necessary.,
SECTION “A”
Q.1 Dc[jnc Crop Physiology. Deseribe the scope and importance of Crop Physiology in
agriculture,

Q.2 Define plant cell. Describe functions of the following cell organclles.
a) Nucleus b) Chloroplast : ‘ !

¢) Mitochondria d) Endoplasmic reticulum

Q3 Write in detail about pathway of water across the root cells. Enlist the different
factors aflccting the rate of absorption. '

Q4 Define Photosynthesis. Describe in detail about the dark reaction. Enlist the factors
affecting photosynthesis.

Q.5  Define respiration and describe the reaction of Kreb's cycle.

Q.6  Define plant growth hormones and classify it. Write in detail about physiological
role of Auxins in plant.

Q.7  Decfine transpiration. What are the types of transpiration? Enlist the factors that
affect rate of transpiration.

Q.8 .Distinguish between the following (Any Two).
a) Osmosis and diffusion
b) C; and C4 Plant r
c) Active absorption and passive absorption.

Q.9  Enlist the criteria for essentiality of nutrient clements and write in short deficiency
* symptoms and function of following elements in the plants.

a) Nitrogen b) Copper
Q.10 Write short notes (Any two).
a) Hydroponics b) Photorespiration c) Source-sink relationship
. SECTION “B” |

Q.11 Fill in the blanks,
1) Light reaction of Photosynthesis takes place in
2) End product of is pyruvic acid. '
3) The breakdown of water molct_:ulc into H'" ions and OH" ions in the presence of

light is called . : : ..
_ 4y is a fruit ripening hormone. '
Q.12 Give full form of the following. :
. 1)CAM T 2)DPD 3) PGA 4)ccc
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Note :- l Solve An_y Eight questions from Scetion ‘A’
2. All questions from Section ‘B’ are com )uIQ(;r
3. All questions carry equal marks, P
4. Draw neat dingrams wherever necessary.

Day & Date :
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SECTION 'A!
Q.1 Define Crop Physiology. Describe the scope and Importance of Crop Physiology
in Agriculture,

Ans - C 'si i ionti p
;roccescs ?c?:u?riilz;l?logy canl be defined as systematic -application of knowledge of natural

S in crop plant and fundamental principles ol plant physi : for eflici

; - . 1 siology :Alicie

crop production, o prinep el pysiclagy for elis
ISEOI)C :- It is the object 9!‘ plant physiology to study, analyse, invent, investigate, interprete all the
ife processes of the plants to study the effect of various factors upon these_life processes and il
possible 1o solve the nature of life. This involves a study of the function of the various plant
organs, tissues, elc. '

—_— ———

Importance: ) )
1) By increasing photosynthesis efficiency 1o convert solar radiations into growth crop
. production can be increased. ’ .

2) Improved biological nitrogen fixation can be possible through physiological techniques
which can reduce use of expensive chemical fertilizers.

3) Tissue culture and cell fusion techniques developed by plant physiologist can be used w
breed desirable strains of crop plants.

4) Use of growth regulators to increase crop production.

Q.2 Define plant cell ? Describe the function of Tollowing cell organclles
a) Nucleus b) Chloroplast c) Mitochondria d) Endoplasmic reticulum
Ans: Plant Cell : Cell is structural and functional unit of living beings. Plant cell is communiiz oF
microscopic structure or units called the cells.
a) Nucleus: It conwrols heredity and other acliv
which catalyzed most of réactions in plant c¢
b) Chloroplast: photosynthesis in plants. Synthesize starch. N
¢) Mitochondrina: Transport of water and nutrients. Forms centriols. basal granules. cilia
flagella, spindle, astral rays clc.
d) Endoplasmic reticulum: Forms
system in cell transporting various substanees
cholesterol and proteins.

ities of cells. It also controls synthesis o enzymes
I1s. It controls physiology of the cells.

a skeletal support o cyloplasm matrix, acts as vascular
Stores and synthesize lipids, glycouen.

®
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Q.3 Write in detail §
aflecting rate e wale
. . The
Ans - Pathway of Water i ll::l;(ﬂ ;cht‘s the 10"1_‘;09 ot
Frol i - o The en
: . root hair cell. the W rmis.
From the 1o endodert b

- sac\C ¢ - 5
the root hair, the water reaches th he nbsorbcd wate
al modified to TSPt 0 .+ because they
are special modl le to WaLE

cells. The passt

permed
impermeable t@ water.
‘The water from the P

¢s into the peri cells. From the pericycle cejj, i
S the water moves up throy gh %

¢ xylem tubes, . »
water passes into the xylem cells: ThrougI:: :::s m{ d xylem cellsare 1 2 line to faciliate
uo -~ - - 1" " .
xylem to leaf xylent. The root hair, passa&e another is brought about by gy
B - r !

c Tom onc CC" (o
casy movcmcnl of water. The walcer I'l'l()\'Clll nt |
o -

we cells ar¢
cycle

assage cells po

al Environmcﬁtal Factors

et tal factors lntern
External Environmentat I et
1) Available Soil Water 1) 'Ifranspl.rat
2) Absorbing root system

soil solution :
3) Metabolism

2) Concentration of . _
nd Soil acration

3) Seil temperaturc a
Jetail about the dark reaction. Enlist the factors

ich certain cérbohydrates are synthesiz
of light. Oxygen being a by product.

h is produced during light reaction) is
rapidly in a stepwise manner under the

Define Photosynthesis. Describe In

Q.4 :
affecting photosynthesis. . .
defined as the process 1l wh

Ans :- Photosynthesis is

from CO» and water by chlorophyll cells in the presence
Dark reaction :- In dark reaction the hydrogen (whic
transferred to COa. the reduction of CO> then proceeds

action of several enzymcs.
The reduction of CO; in stepwise manncr wit
sugars and starch and regeneration of (RuDP) rib
First stable product of Calvin cycle or Ci plant i
(PGA). This is 3 C compound. It is operated in dicot plants.
plant) the 1* stable product is oxaloacetic acid. It is 4C compo
fixed by phosphoenolpyruvic acid. But in Calvin cycle it is
(RuDP). HSK pathway is operative in monocot plants.

h the help of several enzymes to the formation df
alose 1.5, di-phosphate is called dark reaction.

s 2 molecules of 3 phospoglyceric %
But in HSK pathway (C4

und. In HSK pathavay CO2 s
fixed by Ribulose -1-5 diphosphatt

COs PE i L ——— _—
0. PEP_  OAA Malic acid Pyruvic acid + COz

as per Caivin cycle.
I:xternal Factors :- 1} Light 2) Carbohydrates 3) Temperature 4) Water 5) Oxygen

I . o . ;
nternal Factors :- 1) Chlorophyll content 2) Protoplasmic factor-3) Leaf 4) Phytoharmone

0.5  Define respiration and describe the reaction of Kreb' le 7
‘ s cycle ?

Ans :- Respiration is th
: ¢ process of bi i : U:
U U Y . o * ()l D10e < oty . HH ;
;.\m'\:d for |th purpose of releasing energy ogical oxidation where oxygen is utilized and
Creb's ceyclei- With the hel :
: p of 02 :

Maximum amount of i PYruvic acid i R
b enerey is . cid 1§ com ) idies 1 ‘md
trycarboxylic acid cyce &Y 18 released by (i ple.t(.ly oxidies into CO8 &, i
ycarboxylic acid eyele and Kerly's el lis process. It is also called as citric acid ©

/\gcl,\'l co-enzyme is- (he inl~. o
cvele.During the oxidative phosphoy _|erc o
molecules are utilized for the proces ;

S,

dialc N . . . .

ation 3 Al_”x))ducl which links glycolysts a_nds,\ﬁx

The net pyin ; molucle are formed out of WHi!
g is 30 ATP molecule
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Oxloacetic acid (4¢)

NADPH +H 1

NA
Malic acid (4c)
HO T

Fumaric acid (4¢)

FADH
FAD

Succinic acid (4c)
GTP™™——— 4
Gpr+p
H.0

Succinyl CoA (4c)
NADPH +
Mg
NAD .

Q.6  Define plant growth hormones and
Auxins in plant.

Kreb's cycle
Pyruyie ucid

Acetyl CoA

Citrig acid (6¢)
Fe
H,0

Cis — Aconitic acid (6c)

H,0
Fe
Isocitric acid_~ NAD + Mn
. NADH +H

Oxalosuccinic acid (6¢)

Mn ++
CO;

Ke(oglul’nrié acid (5c)

classify it. Write in detail about physiological role of

Ans :- Hormones: It is a chemical in small amount produced at remote place in planis and
- - promote, inhibit or otherwise madify any physiological processes. ’

Classified as: Auxins, Gibberellins,

Auxins :- .
1. Auxins induce elongation of plan

major lateral veins of leaf.

Cytokinins and ethylene

t cells. roots, buds. stems. petiole, midrib and

2. Auxin is responsible for apical dominance. Apical dominance is a process in which

apical bud dominates in growth a

nd it does not allow the growth of lateral buds.

Q.7

3. Some of the auxin derivatives stimulates seeds germination.
4. Some auxins promote cambial activity.
5. Root formation is siimulated by some auxins.

Define transpiration? What are the types of transpiration. Enlist the lactors

that affect rate of transpiration.

Ans :- Transpiration: The loss of water in the form of vapours from the living tissue of aerial

parts of the plant is termed as transpiration.
Types of Transpiration

)

1. Stomatal Transpiration :- Water loss through stomata is called stomatal transpiration.

2. Cuticular Transpiration :- It takes place |
3. Lenticular transpiration :- It takes place 1
tissues) of fruit and woody stem.

vom the cuticle of the leaves and young stems.
hrough the lenticells (a pore in the cork or woody

Factors affecting trinspiration :-Light. Temperature , Humidity. Wind , Available soil water .

Atmospheric pressure, Structural features

(3)
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Q8 | Distinguish between the following (Any two)
Is and diffusion '
A)t) Osmos e Diffusion
S

- c 54
1) Itis movement water or solvent from the 1) Itis movement of molecule o

: : id, liquid or gas from k; Slancy Ii
‘on 0 tion (o high solid, gher
mllaigh o conccqlra lo- : bl to lower concentration, ncentmi
concentration through a semi permeablc
membrane. .
i diffusion movement of solid 1:
——y ement of solute (solid) 2) In i, i
2) Inosmosis ::c mov sakes plae. - Quig w,
never occurs.
3) Eg. Absorption of soil water by plants. ~ 3) Eg. Fragrance of flowers,
C; and C4 Plant
L ‘ C; Plant C. Plant
1) Cy, Plants have calvincycle inall theth 1. Cs Plants have Hatch - S|ack cycle i the
green cells of leaf mesophyll cells and clavin-cycles in the
2) There is only one CO2 acceplor, ribulos cells of the bundle sheath,
1-5 diphosphate which occursinall the 2. There are 2-CO, accepgors PhOSPhOneno)
green cells of the plant. pyruvate in the mesophyl] and ribuloge |
3) Carboxylation is catalysed by ribulose S-diphosphate in the cells of bundje shea
diphosphate carboxylase. 3. Carboxylation is catalysed by both

Phosphoneol pyruvate carboxylase ip
mesophyll and ribulose diphospate

e — "

©)3) Active absorption and passive absorption

Active absorption Passive absorption
1) It is physiological process 1) Itis physical process.

2) Itinvolves expenditure of energy onthe 2) It does not involves expenditure of
part of absorbing cells energy on the part of absorbing cells

3) Ittakes place against concentration

3) Ittakes place along concentration
eradient

gradient

Q.9 Enlist the criteria for essentiality of nuiriert elements and wrile in short deficiency

symptoms and function ef following e
A)*) Nitrogen b3 Copper

Ans - According to Arnon (1939) an essentjal slempnt
1) The essential element is indispensable

lements in the plants.

T )

should posses the following critena.

; » plant is
lor normal growth of the plants. When the e
deprived of this element normal growth is afTected.

) The essential element cannot be

9

substituted by another element.
The essential element participates in

J
S

a bin-chemical reactions of the plant. o
L iy . » plan
ficiency symptoms when it is not given to the p
The essential element is a part of the organic molecule.

@

The essential clement produces de

» .
-—
-

0



Nitrogen :-

., Function
2. 1) Itisan important constitucnt of proteins, nucleic acids, prophyrins, alkaloids. Some

vitamins, co-enzymes, clc.
2) It plays an important role in photosynthesis, protein synthesis, respiration, growth and in
almost all the metabolic reactions. ‘
Deficiency Symptoms :- _
1) Inhibition of cell division and cell enlargement. |
2) Causes yellowing, i.c. cholorosis of leaves. l
3) Respiratory rate is affected.
Copper :- |

Function
1) Copper is a component of plastocyanin and therefore,

transport chain in photosynthesis.
2) It fxcts a‘s. an activator of several enzymes such as polyphenol oxidasc, lactase and oxidase.
3) Itisa component of enzyme involved in the synthesis of ascorbic acid.

Deficiency Symptoms :-
1) Necrosis of the tips of young lcaves takes place and then of the margins. The leaves

become withered and fall down.
2) Exanthema discase takes place in fruit trees. In this disease,
5 spots are formed on the leaves and fruits.

Q. 10 Write short notes oa-the-follewing—(Any Two)
d\)l-)'Hydroponics b_g) Photorespiration C3) Source - sink relationship

act as a key role in the electron

gum exudes, characteristic

..AnS'_.,_. - .
4) Hydroponics :- The practices of growi
called soil less growth or hydroponics. The
devclopment of techniques for growing p

soil. In place of soil, a pure sand, gravel or simple
and ornamental plants like tomato, carrot, and roses arc grown in large shallow
full of nutrient solution. The tanks are covered with wire netting for the support of the plants.

Such cultures arc commonly called as soilless growth, tank farming or Hydroponics.

b)‘.’.) Photorespiration :- Release of C ration process called as
photorespiration. In pholorcspiralion temperaturc plays a very vital role, its ratc being very high
in between 25 to 35°C. the process also depends upon concentration of oxygen even upto 100%.

In phoiorespiration photorspiring substrate is glycolic acid. The rate of photorespiration is 305

times higher than respiration.

3) Source - Sink relationship :- Activ
¢ all other organs utilizing carboh
rest sink.
he roots and middle leaves to 1
h sieve tubes of the phloem.

ng plants in nutricnt enriched water without soil is L.

search for essential clements of ‘plants has required
lants in pure salt solutions in the absence of

salt solution has been used. Some vegetables
tanks which are

02 in presence of light in respi

ity of pholosynihésizing Jeaves are considered to be the

ydrates are regarded as sinks. The carbohydrates are

Upper leaves on a plant, export principally to the
he both. The translocation of

.

source whit
transported from source t0 the nea
shoot apex, while lower Jeaves to 1
sugars from sourcc 10 sinks takes place throug

G
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SEC1iON'B'.
Q.11 Fill in the blanks,
1) Light reaction of Photosynthesis tzke ¢4 in chloroplast
2) End product of plycolysis is Pyruvic ac. .

3) The breakdown of water molccule into 2T ions and OB’ fons in the gresence of gy ;.
called as photolysis

4) Ethvlene is a fruit ripening hormone e
Q.12 Spellout the abbrevistiors. (Glye. S Ko oX ¥he fobo oz
1) CAM :Crassulacean acid metabolizm -
2) DPD : Diffusion pressure deficit
3) PGA: Phospoglyceric acid
4) CCC: Cycocel
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