Plant Physiology
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STUDENTS LEARNING OUTCOMES (SLO’s)

After Studying this unit, the students will be able to

List the macro ang micronutrients of plants highlighting the role of each nutri
State the €xamples of camivorous plants.

Explain the role of stomata and palisade tissue in the exchange of gases@ ts.
Relate transpiration with gas exchange in plants. Q.

Describe the structure of xylem vessel elements, sieve tube elements,
structures with functions.

Describe the Mmovement of water between plant cells, and’@ the cells and their envir Onment i, term,

) panion cells, trachejqs and refy,

water potential. _
Describe the movement of water through roots in te g)nplast apoplast and vacuolar Pathways.
Explain the movement of water in xylem through T Xnanism.

Describe the mechanisms involved in the openin@ osing of stomata.
Explain the movement of sugars within plants, |
State Movement of water into or out of the
Explain the osmotic adjustments in hydr

plants in saline soil, ‘ ‘
List the adaptations in plants to cﬁ @ow_ and high temperatures.

Explain the turgor pressure and i Icance in providing support to herbaceous plants.
Describe the structure of supp@tissues in plants.

Explain primary and second Iy growth in plants,
Justify the formation of
Explain influence of a

Outline the role of% ant plant growth regulators. ,
Explain the typ% vement in plants in response to light, force of gravity, touch and chemicals.
Define photo% ism.

Classify plants wWith examples on the basis of photoperiodism,
Describe the mechanism of photoperiodism with ref
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-2 What are macronutrients? p
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s be the rol
pefinition of Macronutrients
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Macronutrients are nutrients required b
th and play structural, metabolic, ang ph

® and deficiency symptams macronutrients in

Y Plants in relatiy
ysiological roles,

ely large quantiti&heae elements are vital for plant

et of Macronutrients ) . (b

hsere are nine macronutrients:

hiL . .
b Larbpﬂ_ - . & Hydrogen (H) 3. Oxygen (0) @rogen (N) 5. Potassium (K)
G SRS, - Phosphorus () g Magnesium \smfur (S)

junctions and Deficiency Symptoms o
carbon, Hydrogen, and Oxygen: Involved in making organi @ pounds like carbohydrates.
Nitrogen: Essentiai for energy-metabolism and protein synthe

" Deficiency causes leaf loss and stunted growth.
phosphorus: A component of ATP, promotes root gro flowering. Deficiency leads to delayed flowering
and wrink!ed leaves. : .

potassium: Regulates water balance, supports pho :
patches on leaves.

Calcium: Provides stability to the cell wall, su eli proliferation and seed development. Its deficiency causes
yellow and brown patches. . :

Magnesium: Core element of 'Ch|0r0phyl®s in sugar storage and phosphorus transport. Deficiency causes
weak stalks and yellowing of old leaveg! :

nthesis, and strengthens tissues. Deficiency results in dark

Sulfur: Important for nitrogen met . Deficiency leads to lighter leaf color.
i ‘ micronutrients in
. 3. What are micronutriQ escribe the role and deficiency symptoms of essential
plants. " .

iti icronutgi ' ioni
- a?:::L?:e::sh:'rce el u&brequired in very small amounts but are essent‘:| for proper plant functioning. They
mainly act as cofactors in e%atic reactions and support physiological processes.
List of Micronutrients
There are seven essential micronutrients:
1. Iron (Fe)
2. Manganese (Mn)
3. Zinc (Zn)
4. Molybdenum (Mo)
5. Copper (Cu)
6. Chlorine (Cl)
. 7-. Boron (B) '
Nctions and Deficiency Symptoms
*lron: Crucial for chlorophyll synth
Manganese: Involved in photosyn
leaf fall and delayed maturity.

n metabolism. Deficiency causes interveinal chlorosis.
e \

esis and r\itrogn and carbohydrate metabolism. Its deficiency causes early

. thesis, nitroge
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e Zinc: Aids in chlorophyll synthesis and root development. Deficiency (esults in stunted growth,
»  Molybdenum: Important for nitrogen fixation and metabolism. Deficiency leads to chlorosis ip, olg
and stunted growth. ' e .
» Copper: Needed for lignin synthesis, reproductive development, and enzyme activation, Deficiep,
chlorosis, twisted leaves, and poor growth. B Wcausﬁ
» Chlorine: Helps in stomata! regulation, osmosis, and nutrient transport. Deficiency affects plant health
nq

r 'Eav

development

4. What is the significance of insectivorous plants? Explain their adaptations and give €Xamy,
e,

Ans. Definition and Significance

Insectivorous plants are a grcup of plants that supplement their nutrition by capturing and digEStin ,
Although they are true autotrophs capable of photosynthesis, they derive additiong| nitrogenous com 0ug My,
animal sources, which enhances their growth in nutrient-poor environments. nds fren
Mechanism of Nutrition in Insectivorous Plants

These plants release digestive enzymes to break down the bodies of traf @ insects. The products

. Of dige.,:
especially nitrogen-containing compounds, are then absorbed for use in gr and development. 'ge%,
Examples and Adaptations \-.

1. Pitcher Plant (Nepenthes): W S

o  Leaves are modified into pitcher-shaped sacs partiallydfil water,
o  The opening is covered by a hood and surrounded b

I
i: :@.ﬁfm preventing escape of trapped insects

* . Fig8.1: p'td@: t, insects are entrapped within the leaf.
2. Venus Fly Trap (Dionaea muscilﬁ

o  Each leaf has two lobes t: like a trap upon mechanical stimulation.

o  Trichomes trigger rapid €idsdive, and interlocking bristles prevent escape.
o  Digestive enzymes bifa e -

s . 2 wi

Fig 8.2: Venus-fly trap, prey is trapped between the lobes of a leaf.

3. Sundew (Drosera): ' :
o  Leaves are covered in glandular hairs (tentacles) with sticky drops resembling dew.
o Insects are attracted by the scent and trapped in the sticky substance.
o  Enzymes digest the prey and the nutrients are absorbed.
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whatis @ nutrient?

% Calciumy” .

Fig.8.3: sy & g
ndew, insects are entangled by the tentacles .

pA waste product of metabolism

B) A structural unit of DNA

() A substance essential for metabolism

D) A substance that causes diseases

which process refers to the ll'ltake and utlllzatlon
of nutrients?

A) Photosynthesis B) Digestion
() Respiration D) Nutritiony”

which of the following is NOT a macronutrient?

A) Carbon B) Manganesey”
¢) Nitrogen - D) Phosphorus
" How many macronutrients are" es’se‘ntial for piants?
A) Five B) Seven
C) Ninev” D) Eleven

Which macronutrient is a part-of ATP and.

promotes root growth? .
A) Calcium B) Phosphorus\/ ’

C) Potassium D) Magnesium

A deficiency of nitrogen in plants causes:

A) Yellowing of new leaves :

B) Leaf loss and stunted growth\'/ ’ O

C) Wrinkling of flowers

D) Browning of roots-

Which macronutrient helps |n ing water in
plants? -

A)Potassiumy” |
O Phosphorus = - fur
. Which nutrient forms t re of the chlorophyll ,
molecule? '
“A) Iron B) ch -
0 Magnesium v’ D) Sulfur

Which element provndes rigidity to the p
wall?

A lron” B) Copper
D) Chlorine
Sulfur deficiency in plants causes:
B) Interveinal chlorosis ’
C) Light coloration of the planty”’
) Browning of the roots
) Twisting of stems -

lant cell -

Qs
11, Which nutrient is requlreﬁ@m quantities

by plants? -
A) Zinc itrogeny”
C) Molybdenum ) Iron
12,  Which of the fo micronutrient?
A) Oxygen ' B) Potassium
C) Boronv¢ D) Carbon
13. . Iron defic
A) Brow f eaves
- chlorosus\/
g of leaf edges
: epn rot ,
- 14, nganese is involved in which plant process?
DNA replication B) Water transport

Photosynthesis and enzyme activationy”
) Leaf pigmentation
Zinc is essential for:
A) Leaf coloration B) Water retention
) Chlorophyll synthesis and root
development '
D) Flowering

" 16. Molybdenum deﬁclency resuhs in:

A) Delayed flowering
. B) Chlorosis of older leaves and stunted
growthv”
C) Interveinal spotting D) Leaf curling

17. ~ Copper helps in:

A) Lignin synthesis and reproductlve
development .

B) ATP formation '
. C)Wateruptake /D) Root expansion
18. Chlorine in plants heips rrgulate:
A) Flowering B) DNA replication
C) Stomatal activity ar  osmosisv”
D) Photosynthesis onl,

19. ' Insectivorous plants are:
A) Heterotrophs B) Parasites
C) True autotrophsv” D) Saprophytes
20. How do insectivorous plants benefit from prey?
A) They éxtract water frcm them
B) They obtain nitrogenous compoundsv”
C) They collect minerals D) They store sunlight
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| ;The leaves of pitcher plants are modified into:

C) Trichomes are touchedy”

= ‘ B) Tubes D) Sunlight increases
| é)) PNSE:IFr—'SS orsacsy’ D) Spikes 24. The bristles on Venus ﬂytraBp ;Trve’ to:
itche E

h ents insects frem escaping a pitcher A) Attract prey _ ) Block sunlight

= MII attv i | C) Interlock to trap insects
M S ‘ ' D) Exude poison
A) Sweet smell B) Slippery surface
)) Stiff hairs around the openingv” 25. What does the sundew plant use to trap '"‘mﬂ
) A) Nectar
D) Sharp therns ' )
23. The Venus flytrap closes its lobes when: B) Tentacles with sticky deDw g}:ops\/
A)Water touches it B) Wind biows . C) Strong ooor ) Sharp teerL.\

Asc‘l’ 1. What is nutrition in plants? - X
Ans. Nutrition in plants refers to the process through which they intake utilize nutrients for Qrowt,

2.

Ans.

Ans.

-

Ans.
* . basic building blocks of carbohydrates, protej

Ans.

Ans.
~ and strengthens plant

9.

Describe the role cium in plants : B : ' B
. Ans. . Calcium st_abiliz@ I! wall and supports seed development Its defrcrency causes yellow and brown spots ot

10.
Ans

“11.
AAns

Ans

13.
‘ Ans

in early leaf dron and siow maturity.

repair, and maintenance. It includes all metabolic activities related to . y Yproduction and Structury
development.

What is a nutrient?

A nutrient is a substance that provides essential ingredients requirﬂ organisms for metabolrsrn These
ingredients support energy production, structural integrity, and ”Q i 9 chemical reactions. ;
What are macrenutrients? . . : 4
Macronutrients are elements required by plants -in large am @ They include carbon, hydrogen, Oxygen
nitrogen, pctassiurn; calcium, phosphorus, magnesium, and N . ,

What are micronutrients? ‘

Micronutrients are nutrients needed in very small N but ‘are essential for plant survival. They incluge
elements like iron, manganese, zinc, molybdenum,'c emchlorine, and boron.

Why are carbon, nydrogen, and oxygen impo of plants? o

Carbon, n'ydrogen, and oxygen are essential fo g organic compounds in plants. These elements are the
d lipids.

What is the role of mtrogen in plants?.

. Nitrogen is vital for e’mergy metabolism*apd Protein production in plants. Its deficiency causes stunted growth
‘and leaf'loss. ' ' o ‘
How does phosphorus benefit
Phosphorus is a part of ATP a
wrinkled leaves and delayed bfo,
What is the fursction of
Potassium regulates w3

d%orts root developrnent and flowering. A lack of phosfphorusrcan' lead to

m in plant physmlogy" _ :
ement and helps in transportmg reserve matenals Italso boosts photosyntheSlS

leaves
Why is nur%&m necessary for plants?

Magnesi ms the central atom' of chlorophyll and is essential for. photosynthesis.' lts deficiency results "
chlorosis an&weak stems. ' , . = :

How does sulfur kelp in plant metabollsm? ,
Sulfur is cruciai for nitrogen metabolism and protein syntheS|s A shorta
" What is the role of iron in piants?

Iron helps in chlorophv.
“interveinal chlorosis:
'How does manganese affect plant growth?
Manganese aids in’ photosynthesis, enzyme actlvatlon,

ge makes the plant pale or Ilght in colof

I 'synthesis and acts as a cofactor in mtrogen metabolism. Its deﬁcrency leads ¥

and nitrogen metabolism. Lack of manganese can resit
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is the importarnice of zinc j,

Whafhel ¢ in chlorophyll productio
1"" Zinc'ent absorption.

¢t . Jants need molybden‘lm?

why enum is vital for nitrogen fixa

15;‘ Mol)’be plant'S growth is stunted. '

M an ¢ role does copper play in plants?

hat ™"
2 g)pper is nee

,ﬂ.‘- e aves .
does chlorine support plant heajp2

Plants?

N and
foot ¢
evelopy
e . p
Pment s deficiency teads to stuntad growth and poor

tion 3
nd sylf
SHITUr metat
abolism. Withet it, atder laaves show signs of chlorosis

. Op nent I 5 (] - I(:' - ";/ e . 'IO )i | l |

oW - involved in stom
- cploring lshln ’ A atal function, 0SMOsis, and
. and growth. . an ;
¥ jant heal s Nutrient transport. Its ahsence neqatively affects oversll

hat are insectivorous plants?

§ ivorous plants are autotrophs t|

jnsec oz : 1at ko digest

g nitrogen-deflaent environments. gest insects = Thest Tt firogen '
w does 3 pitcher plant trap insects?

. lant has leaves sh : :
jtcher plant aped like a pitcher, partially f
a and lined with hairs that trap insects, + Partially filled with fluid. The 05 ingeis covered with a hood

pescribe O the Venus flytrap catches its prey o
% 1he Venus flytrap has two lobes that sna :
pns: and secrete enzymes to digest the p .

hey th rive in

shut ; :
P shut when trichomes are ¢ uc@he closed lobes prevent escape

pres 8.2 GAS
0 EXCHA
. Explain the structure and f; i "
2 exchange? 7 f"n:tmn of stomata in p ow do stomata contribute to gaseous
structure of Stomata - .

§t0rT1Iata '(15':3’:?5;;:2"?'2 are tiny open_ing’s or pores Idcated in the tissues of plants, mainly on the leaves and
wasionally © e i s.to ese pores play a crucial z! the gaseous exchange between the plant and its
aenal environ el ma-is bordered by two'spedalized cells known as guard cells. These guard cells are
ypially bean-shaped and contain chloroplasts, whic ‘ le them to perform photosynthesis. :

Fig 8.4: Scanning electron micrograph (SEM) 6f open and closed stomata cn a lavender leaf '

hinction of Stomata in Gaseous Exchange

Stomata serve as the primary gateway for gases
M0). During daylight hours, stomata open to permit the
Motosynthesis. This opening ‘also facilitates ' the release 0
thotosynthesis halts due to the absence of light, and stoma

such as carbon dioxide (€0;), oxygen (Q2), and water vapor
entry of CO; into the leai, which is essential for
f 0, a by-product of photosynthesis. At night,
ta usually close to minimize water loss through

Nspiration. Despite stomatal closure, plants continue to respire, absorbing O and releasing CO..
*ofGuard Cells =~ = = | _

The guard cells regulate'the opening and closing of stomata in response to environmental conditions such as
e”:' humidity and carbon dioxide concentration. This regulation is vital for balancing the plant's need for gas
¢ Kl n .

aNge with its need to conserve water.
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@E— Describe the mechanisms responsible for the opening and closing of stomata in plants.

. Cells as Hydraulic Valves o ‘ .
Ans g::rr: cells act asymultisensory hydraulic valves, adjusting their turgor pressure in response to envirgp,

stimuli. Two main hypotheses explain the mechanism behind stom
the Influx of K* lon Hypothesis.

Starch-Sugar Hypothesis
This hypothesis was first

are capable of photosynthesis and th

cells, their water potential decreases,

cells to become turgid, resulting in the opening of the stomata. |
At night, photosynthesis stops and the sugars in guard cells are either converted to starch of seq |

respiration, reducing the sugar concentration. As a result, water moves out of the g cells, they become
anges observed i,

and the stomata close. However, this theory does not entirely explain the rapid t
cells during stomatal movement.

atal movements: the Starch-Sugar Hyp°thesi:nta1
an

proposed by the German botanist H. Van Mohl in 1856 It suggests that gy
us produce sugars during the day. As sugar concentration increases jp
leading to the influx of water via 0smosis. This water uptake causes thq

Cel
gUard
guarq

eiq
Gliziry

Influx of K* lon Hypothesis '

A more accepted and detailed explanation involves the active trans@f potassium ions (K') intq Quarg
cells. When K* ions are actively transported into guard cells, the usmoﬁ%ﬁ ial inside the cells drops, leading 1
the osmosis-driven influx of water. The guard cells swell and becom “thereby opening the stomata ’
This process is enhanced by blue light, which acidifies the surround’u@ promoting K" uptake. At night, K* jgn.
passively diffuse out of the guard cells, causing a water efflux, I@ urgidity, and closure of the stomata,

7. How is gaseous exchange facilitated thro Nnal leaf tissues, especially palisade and Spong
mesophyll layers?

Ans. Palisade Tissue
Palisade tissue is situated directly beneath the
packed cells that are rich in chloroplasts. This cel
enabling efficient conversion of light energy int
Pathway of Gas Movement
Carbon dioxide (CO;) from the atmps

epidermis of the leaf. It consists of elongated, tighty
angement is optimized to maximize light absorption, t;
energy through photosynthesis.

nters the leaf through the stomata. It then diffuses through the ajr

spaces in the spongy mesophyll laye ally reaches the palisade mesophyll cells, where it is utilized in the
process of photosynthesis. ' ’
During photosynthesis, oxyge is produced as a by-product. This oxygen diffuses from the palisade cels

back through the spongy mesoghyll@and exits the leaf via the’stomata.

@ A Culticle =

N

Upper epidarmis e
Palisade §A P
\' Mesophyl |= Gl ?'\
% & I_Spongy (
Lower‘epidermisl_ ™ g ?:’ &
¢ Air space

Fig 8.5: Structure of a leaf showing cuticle, epidermis, palisade mesophyll, spongy mesophyll, guard cells and stoma.

Thus, the internal leaf architecture, including spongy and palisade mesophyll, supports the efficien
exchange of gases needed for photosynthesis and respiration. s

mas®

1. “;h/:lt) is the primfary function of stomata in plants? D) Transport of water
A) Absorption of nutrients 2. Wh
» o - er '
B) Support to leaf structure A) RO:: S usually;;)lc.:;evcl:/phnﬁ

C) Gaseous exchange v’ C) Flowers D) Xylem
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¢ of cells surround each stoma?

Wh;;lgade Ce"ls/ [B)) SEPQngy cells C) Because of low nsmotic potential\/
3 A)Guard cells ) Epidermal ceq D) To increase sugar levels
0 i the shape of guard cells? . 13. Which ion is activaly transported into guard cells
Whﬂ'un B) Bean~5haped/ to open stomata? .
koA Rouare D) Oval A) Ca”* B) Na’
0% o guard cells contain that hel QK D) Mg™
whet 1 photosynthesis? Ps  them 4. What role does blue light play in stometal
§ pe "_:ochondria B) Vacuoles opening?
A MI|or0P|astS\/ D) Nucleys A) Blocks sunlight B) Prevents water loss
C)hce: "o stomata usually open? Q) Promotes K uptakey”
whe . aht B) In complete D) Destrays chinrophyll
i
" SL:r?g ainfall D) During dayng;wess 5 X""“' happens to K" ions in guard cells at night?
h'at causes .stomata to close at night? B) They 3CCU"”E‘|3“—‘
1 ck of wind B) Increase in oxyge ) They convert to sugar
g ;at)sence of lightv” D) Presence of suglight Bl O
D)T inacti
what?happe“s to guard cells when water leaves 16. V\I)herr\:)i/sbpeacli.;;ndeeizjsu@ted in the leaf?
§ m - ; idermis
th)eThey become ;Ilgld'd /B) They become turgid 8 )L()(;;Zfr: epiderm D)) LI\JAF:ZzL epide
¢) They BEEQRE . s . D) They enlarge 17. What is the main tion of palisade cells?
Which hypothesis dexp_lau;s stomatal movement A) Water s B) Nutrient absorption
% pased on sugar pro ycflon. OLi ony’ D) Starch transport
protein hypothesi ' 18 Ho :terthe leaf!
) chlorop|85t hﬁpot ::SIS' s A) T x;lem B) Through roots
0 Starch-.sugar )fpolt1 esns;h ' gh stomatay” D) “hrough veirs
D) osmotlc BIESSHIE PO W EnE 19. does CO; go after entering the leaf?
o Who prqposed the starch-sBugar hypothesis? “A)\Into xylem vessels B) Into guard cells
A) Darwin ) V'an H(-.‘Imont vC) dnto palisade mesophyll cellsy”
() H.Van Mohlv” D) Linnaeus : " D) Into the roots ' :
" What‘ happens to sugar in guard cells at‘nig.ht? , _' What 'happens to oxygen produced in
A)ltincreases B) It forms protein photosynthesis? '
Qltis cor!verted into starchy” - v A) Stored in roots
) It remains unchanged _ . B) Used for transpiration
1. Why does water enter guard cells during thesday2s C) Diffuses out of the leafy”
'A) To cool the plant A ‘ - D) Turns into glucose

Ans. Stomata are tiny p, ind primarily.in the leaves of plants, although they rﬁay also be present in
igl for the gaseous exchange between the plant and the environment.

some stems. These pores a

2. What is the role of guar &n stomatal function? - : :

Ans. Guard cells surround e%toma and regulate its opening and closing. They respond to environmental
conditions to help control transpiration and gas exchange. -

. How do stomata contribute to photosynthesis? .
Ans. Stomata open during daylight to allow carbon dioxide to enter the leaf, which is essential for photosynthesis..

This process also facilitates the release of oxygen.

4. Why do stomata usually élosg at night? A : o
Ans. Stomata close at night because photosynthesis stops in the absence of light. Closing the stomata helps the plant

conserve water by reducing transpiration.

% Do plants respire at night? ' , ~ '
Ans. Vs, plants continue to respire at night by taking in oxygen and releasing carbon dioxide. However, they do so

With closed stomata to reduce water loss.

~ B) Due to pressure difference % ?
Sé ) "1.  What are stomata af re are they found?
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16,
17.

18. ~ Wh
Ans, The

19

6. How does the opening and closing of stomata affect transpiration? -
Ans. The stomatal opening increases transpiration by allowing water vapor to escape. Closing the stomata redyeq

water loss, helping the plant maintain hydration.

7. What is the starch-sugar hypothesis?

Ans. The starch-sugar hypothesis suggests that during the day, sugars accurnulate in qguard celjs
photosynthesis, causing water to enter and open the stomata. At night, sug
content and causing stomatal closure.

8  Who proposed the starch-sugar hypothesis and when?

Ans. German botanist H. Van Mohl proposed the starch-sugar hypothesis in 1856. He suggested that quarg calk
conduct photosynthesis to regulate stomatal opening. '

9. What causes water to move into guard cells during the day?

Ans. The accumulation of sugars in guard cells lowers their water potential. As a
osmosis, making them turgid and opening the stomata.

10. Why do guard cells lose turgor pressure at night?

Ans. At night, sugars are either used for respiration or converted into
causing water to exit the guard cells and resulting in stomatal closur

11. What is the role of potassium ions (K*) in stomatal movement? E(b

Ans. Potassium ions actively enter guard cells during the day, Iower@otic potential. This leads to water infiuy
guard cell turgidity, and stomatal opening. \

12. How does blue light affect stomatal opening?

Ans. Blue light promotes the active uptake of potassium iom idifying the environment around guard cells, This
encourages water absorption and causes the stomat n.

13.  What happens to K' ions at night in guard cells

Ans. At night, potassium ions passively diffuse out

flaccid and closing the stcmata.

;:- Wl.rat is the function of palisade tiss ir@es’:‘ 3
S. Palisade tissue is located beneath the% 2pidermis and contains tightly packed cells rich in chloroplasts. its

duq !

ars convert to starch, redye
‘ J,Ir‘;rJ ”a?ﬂ_r

water enters the calj;
ells by,

w.;ﬂus increases the water Potentiy

lls. This causes water to leave, making the guard cells

i mMain role is to absorb light efficient tosynthesis.
Ans ;::"” are palisade mesophyll cel ged and why?
) £ e cells are elongated and closely together. This arrangement helps maximize light absorption,
creasing photosynthetic effi] ' [ -

the palisade mesophyll cells? -
the : through stomata and diffuses through the air spaces in the spongy mesophyll. It
Wh: t' :aches the palis for use in photosynthesis. .

3Ppens to n produced during photosynthesis? '

Ns. Oxy :
through the eyl e palisade cells and trave!s’ back through‘ the spongy Tnesophyll. It ;hen exits the leaf

. cow does carbon dioxid
- Larbon dioxide enters

e‘;ir:at:gee:nrrange@ent of leaf tis.sues Importa;ﬂ for gas enltchange'! '
Structuraf desient of spongy and palisade me§ophyll crefite? air spaces that facilitate efficient gas diffusion. This
. What Py gn supports both photosynthesis and res_plratlon. :

e role of spongy mesophyll in gaseous exchange?

Ans. g
- Spo
Pongy Mesophyll has loosely packed cells with many air spaces that allow gases to move freely within the leaf

20' How do
Ans. Light, hy

. i
acts as a channel for CO, and 0, to diffuse between the stomata and palisade cells.

environmental conditions influence stomatal behavior?
midity, and carbon dioxide levels affect whether stomata open or close. Guard calls respond to thesé

C -
»hanges 1o balance gas exchange and water conservation.
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83 SUPprs=
e ““ﬁﬂ’gﬁlﬂpfmﬁ*“‘“
What is the role of Supporﬁng tissuee - ol e ————
) ants, an

o'f supporting Tissues

le 1 -
;ﬂf- S:Pp ting tfsiléefsljr;z\‘/]z;: lmho.nan.t iole 1y Maintainine
ssUS consls yma, (Ont‘l\rhyma' scherens ﬁlq ..t 2 structural inteqrity, support and flexibility of plants
1 prency™@ | M, xylem and phioer
e parenchyma tlussuo Dr.o.vndes SUPPOt 10 herba
igermis, cortex. and pith absorly vate Thi ACCOUS plants and parts of larger plants The parenchyma cells
f‘(heeethat maiﬂtalns the 'I'g'dity of Ce”g. . IS water reates an internal hy(]f(]ggaﬁ(_ prassure bnopmn 3s !Ung'
pressl:" or pressure arises from the elevated ogmy tic
Luole is calied the tonoplast It has many Olic pressure within the cell vacuole The membirane that surrounds
o vac concentration within is higher th Y active transport mechanisms that move ions in vacuole, even

¢ conpcentration,

an that o : y
“-nefi  drawn into the vacuole, resulting in f the surrounding fluid. Due to the elevatad |
)5 soft tissues.

turgidity and i :
atet rovid
W colleﬂd‘)’ma providing mechanical support to th@

colienchyma cells are specialized cells that are grouped in the form of strands & cflinders. They are found

idermis of young stems
beneath. e e\zalls are thic{enegd atetr::, vl stalks and along veins in leaves. Colle mg cells lack secondary walls.
ir primary corners, due to extra deposition of celluloge® elongate when stem or leaf

;,ows lengthwise. They provide support to the young parts of plant in which s€% growth has not taken place.
. sclerenchyma .

This tissue also provides structural support to the plants, Typicall Q}f sclerenchyma tissue possess thick
gcondary cell walls. These walls are saturated with lignin, an organic that confers strength and rigidity to

e walls. The majority of sclerenchyma c{ells are non-living. The maig ion of this tissue is to provide support €
e various components of the plant. There are three types of sch'yma cells which are fibres, sclereids and

yessels. : )
. Fibers (Tracheids) are elongated and cylindrical in s

inside the xyiem or as bundle caps. -
+ Sclereids are smaller in size as compared to fib

function is to offer protection. - i
«+ Vessels (Tracheae) are long tubular struq@at are joined end to end to form a long water conducting

pipe in xylem. - s %

y can be found either as compact bundles

are present in the seed coats and shells of nuts. Their
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10.

. pressure?
- A) It breaks down sugars

Which of the following tissues is NOT a supporting

tissue in plants?

A) Parenchyma B) Collenchyma

D) Meristemy”

C) Phloem

What does the parenchyma tissue mainly support

in plants?

A) Woody stems B) Mature leaves

C) Herbaceous plants and parts of larger
plantsy” D) Seeds

Turgor pressure is created due to:

A) Cellulose thickening  B) Lignin deposition

C) Water absorptiony”

D) Increased transpiration

What is the name of the membrane that surrounds
the vacuole?

A) Plasmalemma B) Tonoplasty”

C) Cell wall D) Chloroplast

How does the tonoplast help maintain turgor

B) It pumps out water
C) It transports ions into the vacuolev”

D) It stores chlorophyll

Where are collenchyma cells commonly found?

A) Root tips » B) Bark

C) Beneath the epidermis of young stems and
leaf stalksv”

D) Flower petals

What is the main structural feature of collem@

cells? @
A) Thick secondary walls B) Lignified
C) Thickened corners of primary walls
D) Hollow centers s

What is absent in collenchyma cel
B) Nu

A) Cytoplasm g

C) Secondary wallsy” D%Ies
What is the function onQ yma cells during
plant growth? :

A) Prevent water Ios% nduct nutrients

C) Provide suppo elongationv”

D) Photosynthef '

Which supportin
non-living cells?

ssue is mostly composed of

P

11.

12.

13.

14.

15.

\) Nutrient storage

18.
19.

20.

A) Parenchyma B) COFW

€) Sclerenchymay” D) Phloem
Which compound is responsible for the ..

sclerenchyma cell walls? 9idit, of
A) Cellulose B) Glucose
C) Starch D) Lignin

Which of the following

sclerenchyma cell?
A) Fibers B) Sclereids

C) Vessels D) Collenchyma

What is the shape of fibers (tracheids)?
B) Star-shaped

A) Spherical .
C) Elongated and@(al/ D) Cuboids|
Where are sclereidlgcommonly found?

i B) Root hairs

A) Leaf tips
C) Seed co shells of nutsy”
D) Flower @

What isghe ghain function of sclereids?
A) P% thesis B) Water transport
u

is NOT a
type
of

rt during bending

o

Q,! tectiony”
els (tracheae) are responsible for:

B) Gas exchange

C) Water conductiony” D) Photosynthesis

How are vessels (tracheae) structured?

A) As single large cells

B) As independent round sacs

C) As long tubes formed by joining cells end-to-

end

D) As flattened sheets

Which tissue has cells that store water to create

hydrostatic pressure?

"A) Sclerenchyma ~ B) Phloem

C) Parenchymay” D) Collenchyma

Which of the following supporting tissues is

actively involved in ion transport into vacuoles?

A) Xylem B) Collenchyma

C) Parenchymav” D) Sclerenchyma

Which tissue supports young plant parts where

secondary growth has not occurred?

A) Parenchyma B) Collenchymav”

~C) Sclerenchyma D) Phloem

1.  What role do supporting tissues play in plants? i ,
Ans. Supporting tissues play an important role in maintaining the ‘structural integrity, suppO

2

3,

rt and

flexibility of plants. These tissues consist of parenchyma, colienchyma, sclerenchyma, xylem and phloem.

. What is the function of parenchyma tissue in plants?
Ans. The parenchyma tissue provides support to herbaceous plants and parts of larger plants, The parenchyma:

of the epidermis, cortex, and pith absorb water.

How is turgor pressure created in parenchyma cells?
Ans. Turgor pressure arises from the elevated osmotic pressure within the cell vacuole. This pressure maintains e

rigidity of cells.

5


https://v3.camscanner.com/user/download

what is the tonoplast, ang wha
b the membrane that surrounds the vacyg)
)

5 ions into the vacu eisc :
AP ove 100 ole, even when, the alled the tonoplast. It has many active transport mechanisms that

: ater en Conce i e : "
How does W ntgr t,he Vacuole in paren htration within is higher than that of the surrounding fluid.
5. e to the elevated ionic Concentration chyma cells?

pns vides mechanical support tg the plant'snSide the vacuol
what is the arrangement of collenr_hym soft tissuyeg.

CollenchYma cglls are specialized cells gy

ArS ceneath the epidermis of young stems, leaf

what structural feature is absent in <’:'ol| stalks and along veins in leaves.

Collenchyma cells lack secondary walls, T el?chy.ma cells? i

FnS- o cellulose. : - Their primary walls are thickened at the corners due to extra deposition

when do collenchyma cells elongate?
They elongate when the stem or leaf .
which secondary growth has not taken place
What is the main function of sc_Ierenchym.a tissue?

_ The main function of this tissue is to proyi , ) ‘ ’ - .
p"rovides structural support to the planp ovide support to the various comp&nt the plant. This tISSl,]e gae

tis its function?

e, water is drawn into it. This results in turgidity and

tha ;
t are grouped in the form of strands or cylinders. They are found

ey provide support to the yf parts of the plant in

ts
B eqe ’ ‘ .
10. What is the composition of sclerenchyma cell walls?

lls of sclerenchyma tis . o _

pns. The €€ UUSSU€ possess thick secondary cell ted with lignin, an
" organic compound that confers strength and rigidity to tt?; w(:llswa"SIC} Bt ’

11, Are sclerenchyma cells living or non-living?

pns. The majority of sclerenchyma.cells are non-living. They functiorPagaiMy to provide support.

12. What are the three types of sclerenchyma cells? : \ ,

ns. There are Hres types of sclerenchyma cells which are clereids and vessels. Each type has a specific
structure and function. : A ssels.

13. What are fibers (tracheids) and where are théy f
Ans. Fibers (Tracheids) are elongated and cylindrital'in

the xylem or as bundle caps. ‘ '
14. Where are sclereids located and what is t
" Ans. Sclereids are present in the seed coats ang

. They can be found eithevr as compact bundles inside

ction? : _

of nuts. Their function is to offer protection.

15. How are vessels (tracheae) structured; hat is their functioﬁ? : o .

Ans. Vessels (Tracheae) are long tubular é?ures that are joined end to.end to form a long water conducting pipe

- inxylem. They play a cru_cial.role% transport. . _
- ' : 8.4 WATER POTENTIAL

|g 9. What is water, @ai,zand how do solute potential and pressure potential contribute to water
T movement in systems? : s Sy S

Ans. Definition of Wate ntial '
~ Water molecules poss&Ss kiretic en
and randomly from one-place to another.
. s the total kinetic energy of water molecu
' Deté_rminanté of Water Potential in Plant Cells .
In plant cells, two factors determine water potentla

Water Potential ' L ooam : , : : o
of Pure Water Ty . ]

Pure water has maximum water potential which by definition Is zero. V\_Iater moves from a region of higher Yw.

to lower Ww: All solutions have lower Ww than pure water and'so have negative value of Ww (at atmospheric pressure

ind at a defined temperature). So, the osmosis can be defined as the mo‘vement of water molecules from a region of -
igher water potentiaﬁJ to a reg'ion{of lower water potential through a partially permeable membrane. :

ergy which means that in liquid or ga;ebus form they move about rapidly -
So, greater the concentration of the water molecules in a system the greater
les. This is called water potential (symbolized by Greek letter psi = Ww).

li.e, Solute potential (¥s) and Pressure potential (WP).


https://v3.camscanner.com/user/download

Solute Potential (Ws)
The solute potential or osmotic potential is a meas

the presence of solute molecules. Ws is always a negative value,

negative) is the Ws,
" Pressure Potential (WP) _
' It is the part of water potential which is du

atmospheric pressure is applied to pure water or a solution, its water poteptial inlcrease. "
" cells by osmosis, pressure may be built up inside the cell making the cell turgid and increasing the pressure potent;

Formula of Water Potential

ure of the change in water potential (¥w) of a system g, X
so if more solute molecules are present, lower (More

e to the pressure exerted by water. If pressure greater than

s. When water enterg plant

al,

Thus, the total water potential (WW) is sum of solute potential (Ws) and pressure potential (.wp):

. WW=ws+up
Importance of Water Potential Gradient
If we use the term water potential, the tendency fo

not just from cell to-cell in a plant but also from soil to root, from leaf to air and fro

. potential gradient the faster is the flow of water along it.

ems can be measuregg.

r water to move between any two : ’
air. The steeper the

OO

What does the 'symbol Ww represent?

A) Water concentration B) Water pressure

C) Water potentialy” D) Water vapor

What determines the. kinetic energy of water
molecules? - - = ' ‘
-A) Solute concentration B) Tem
C) Movement in a systemy”

D) Size of the container ;
What happens to water potential as the
concentration of water molecules increases? -
A) It becomes zero B) It decreases -
'C) It becomes negative - D) It increasesy”
What is the water potential of puré water? :

AT b

perature only

Qov
In which direction does water move
A) From higher Ww to lower Ww,
B) From lower Ww to.higher W( -
C) From pure solute to pur
-D) Against concentration A
_What ~is _the water’ ntial Yof all ‘solutions
- compared to pure wa& s Tt

A) Higher 6 ) Zero ,

C)Same o D)lowery” | -
' What is osmosis? ' : .
" A)Movement of'solutes,across‘.a membrane .

B) Movement of water from low to high pressure -

-~ C) Movement of water from higher to lower $Yw
_ through a partially permeable membraney”
D) Active transport of ions L :
What does solute potential (Ws) measure?

A) The pressure inside the vacuole

B) The turgidity of the cell
' C) Change in Yw due to solutesy”
- D) Temperature of the solution

9. What

potent ?
A) itive -B) It is zero
)

t isfalways negativey”
& Is always equal to Yw
at happens to Ws when more solute is added?
) It increases , ‘
B) It becomes more negativey”
C) It becomes zero .-~ -~ D) It becomes positive
What is pressure potential (WP)?
‘A) The movement of air inside xylem
‘B) Pressure exerted by solutes _
- ) Pressure due to water in a systemy”
‘D) Osmotic potential from outside
12. What effect does increasing pressure have on
- water potential? : :
- A) Decreases it ~ B) No effect
C) Increases itv” " 'D) Makes it zero.
- What causes turgidity in plant cells?
. "A) Sugar absorption - B) Protein movement
* C) Water entering by osmosisv”
D) Starch synthesis
Which equation
. potential? - - St St
AWw=Ys-Wp - B)Ww=UYPp+Ysy
© OWw=WYp-Ws  D)Ww=WsxWp
15. What does a steeper water potential gradient
.- cause? AR 3 Vo
A) Slower water movement -
B) No water movement
C) Faster water flowy”
D) Reverse osmosis
How can water potential be used in plants?
A) To measure mineral concentration:
B) To-measure temperature

@g true about the value of solute

13,

-t

14. .coi're_ctly' _ expresses water

16.
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; To predict water movement between,

stems .
<4 track sugar transport 19. What structure must be present for osmosis t0
p) To sarry b g | occur? ‘ :
1 ol s{;a.:er c °WeBs)t ‘S"’ater Potentialy A) Vacuole B) Cell wall
" ) Pure aturated soj| C) Permeable membrane
C) Airy” D) Plant roots D) Partially permeable membraney” .
what 1S t-he v alue of ww Pure wat 20.  What is the result of water movement from soil to
18- at,,.,,;,sphenc préssure? ater at air in plants?
A -1 B) 0y’ » A) Reduction in Ws B) Sugar prodlfct"o\”/
/Cul_— D) -100 C) Water transport along potential gradient
. \ ) .
1. What s water potential? * D) Tgmperature increase

Ans. Water potential is the
Greek letter psi (¥w) and determin
‘What factors determine water

. Potential in plant .
otential in plan ; L cells? .
N \({fo)egﬁese two COTT?PO:eCni!Stcg;itee rm|f||1ed by two main factors: solute potentj and pressure potential
. ether influence the directi r‘E 9,]
What is the water potential of Pure water? ection and rate of water mpv

water has the maximum ; Y . : |
pns. Puré We HM water potential, which is def ) a reference point for
comparing the water potential of other solutions. defined as.ze% rves as a re P

4, Inwhich direction does water move in terms of water potential?

ans. Water moves from a region of higher water potential (Ww) to &r, Q lower water potential. This movement
occurs through a partially permeable membrane during osmdg; A

5, Whatis solute potential (Ws)? ‘ ‘

Ans. Solute potential, also called osmotic potential, is the ch water potential due to the presence of solute
n;grg
thal?

total kinetic a

nergy of water molecules in a systern. Iff\gpresented by the
es the move _

ment of water.

I_\.l

ent.

I:l)

molecules. It is always a negative value, and becomes négative with an increase-in solute concentration.

6. How does solute concentration affect solute pot '
Ans. Higher solute concentration lowers the solute po@naking it more negative. This decrease contributes to a

lower total water potential in the system. ;

7. Whatis pressure potential (WP)? - | o :
Ans. Pressure potential is the part of water po@ due to the pressure exerted by water. When pressure greater
than atmospheric is applied, water pot% reases. - - q .
8. What happens when water enters a=pl st cell By osmosis?
Ans. When water enters a plant cell, it |.G;’.|p internal pressure, making the cell turgid. This increases the pressure
- potential inside the cell. @ o b o ‘ . ‘

9. - What is the formula for to r potential? ‘
Ans. The total water potential ig(Calculated using the formula: -

10. How does the wate ential gradient affect water movement? \

Ans. The steeper the water potential gradient, the faster the water moves. This concept explains water movement
. from soil to root, leaf to air, and throughout the-plant. <, :
8.5 TRANSPORT OF WATER IN PLANTS .

YW =VYSs + Yp YR : : R ; ‘
This shows that bothg%&and pressure potentials contribute to overall water movement..

———

@ HoW do plants absorb water through their roots, and what aré the djffergnt pathways of water
== movement within the root system? _' : ‘ S |
Ans, Uptake of Water by Roots
Roots of plants provide large surf ab:
"00ts have tiny root hairs, which are actually extensions o
Minerals in roots takes place through root hairs. -

ace area for absorption by their extensive branching systems. You know that
ns of epidermal cells of roots. Most of the uptake of water and
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cells by active and passive transport. From oot

als enter the root epidermal ‘
the centre of root. Inside roots, water and Miners,
s

From soil, water and miner . ,
xylem tissue in

epidermis, they move to cortex, and then into the
move in three different pathways to reach the xylem:
1.  The Apoplast Pathway

It is a continuous pathway th
becomes discontinuous in the endodermis in the roo
2. The Symplast Pathway

In symplast pathway, water and minerals move through ir
of neighbouring cells are interconnected through plasmodesm
pores in adjacent cell walls. The symplast pathway is less importan

3. The Vacuolar Pathway '
In vacuolar pathway, water and minerals move through cell membranes, cytoplasm and tonoplast (membraps,

of vacuoles) and vacuoles. They move from vacuole to vacuole and bypass the symplds nd apoplast Pa”’"ﬂay;

Movement in vacuolar pathway is negligible.
Plasmodesmata Tonoplast

=

Il walls in the plant roots. The apoplast Pathw,
Y

at involves a system of adjacent ce !
nce of Casparian segments.

ts due to the prese

\terconnected protoplaﬁtf, of root cells. The Protoplag,.
ata, which are cytoplasmic strands that extend throug;\
t, except for minerals in the region of endoderr;s

1Y

Vcuole Cell wall Cytopl \

V Apoplast pathway — Symplast p __» Vacuolar pathway

Fig 8.7: Water movement through ap ymplast and vacuolar pathways

11. What is the structure and function of tissue in plants?
Ans. Structure of Xylem Tissue . P2t d ey : :
Xylem is the vascular tissue in plants t z}s water and dissolved minerals from the roots to the stem and '
leaves. It is also a key structural component %ggovides mechanical support to the plant body. :
Xylem comprises of tracheids, vessels, xylgm)fibres and xylem pa’renchymé. ‘ _
Tracheids are elongate and thin have thick walls made of lignin. The ends of the cells are tapered and
they are linked to each other b @ed pits, which enable the lateral movement of water between cells.

Vessels are shorter and r compared to : ; Xylem
: : grinpaeR. Fibre . Tracheid Nakesa) h
* tracheids. They are arra a linear fashion, . kesel  Pansneimia
forming continuous ch erforation plates are : - PR
present at the o svof these structures, ytop
enabling efficient nt of water,

+— Nucleus

Xylem fibres ar ngated cells with thickened
lignified walls. At aturity, they are dead and
enhance the structural integrity of the xylem. They
offer additional structural support to the plant.
Xylem parenchyma are living cells with thin walls
that have the ability to retain and hold nutrients and
water. Xylem parenchyma cells participate in the
lateral translocation of water and nutrients and can
also contribute to the healing and regeneration of Fig 8.8: Different componentsof xylem tissue
xylem tissue. , ; : '

8
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does wat
prOCESS? r°“9h Xylem tissue
he mMovement of Water thq

A5 e movement of water within, plant
s, from
s xylem. The TACT (Trans iFas r0ts to |eay il i ;
@@ 2 tow water moves agair?statlon' Adhesion, Copegias ocUrS Primatily through specialized vascular tissue

eXP'aiz‘S%n both physical and ChemicaigraVity through the x In’ Tension) mechanism is a widely accepted mo_del
gepe” rties of water an)éem to reach all parts of the plant. This mechanism

< pr0pe

' jration is the pr o e

Tfa“s':"rt ¢ YABGIL Process by which Water ¢ the plant's interaction with its environment.

omatd i ef : d EXItS the leaf, 5 Negative Vaporat.eS from the surface of plant leaves, specifically through
z;eate ‘ pUItlmagS tr:e'rir;zm?.V\.’ater‘upward f;g;»f) trszsure 'S generated within the leaf tissue. This negative pressure
qerefore ac.s _ P ry. nving force behing vaater ;OOtS thro_ugh the stem and toward the leaves. Transpiration,

Adhesion 1S the attraction between water moy lransport In the xylem.
ecules

ter molecules.Stl.Ck to the walls of xylem ve and the walls of the xylem vessels, t& this attraction,
W within xylem. Adheci : ssels as they . -
qater column ylem. Adhesjon Y move upward. This property prevegts any break in the

; thus plays i .
coecially in tall plants where gravity exerts 5 Sig}rllifiiacnrtu chI:\INrOIe In maintaining the conti @ of the water column,
d by hydrogen bonding.

nward force on the water coff
at the “pull” initi an unbroken column the roots to the leaves. This
- INitiated by transpiration at th el extends down through the

)
y the pulling force of the transpi'r@ the leaf level. As water evaporates

Ssure area that extends thr N ylem. This tension pulls the cohesive
re vital for the continuous water within the xylem.

' and what is th ism in this
ugh Xylem e role of the TACT mechamsm

ohesive property of water ensures th
ntire water column.

fension is the negative pressure created b
fom the leaf surface, it creates a low-pre
yater column upwards. Tension is therefo

.......

Low ][ Atmosphere:
| 100 MPa

_Transpiration draws
~ water from the leaf.

! , L4 Leaf at tip of tree:
i Jﬁ‘ } gl ~1smea
FHFF g

1 ]l IL_ i slE
Sy
i et 2
Cohesion ap @ esion % g iy
. draw waterUmtbe xylem. = | stem:--0.6 MPa
. -2 -9« L N . 3

) 8 1. Root hairs, “'9“ Li Root cells:--0.2 MPa

| O " .

f J > \ 9.0 . -

| o Zert— Soil particle i

‘ ‘} | Water molecule

£0°7 9 & — Xylem »
i Negative wager potential

draw water into the root. ' , R A
s Fig 8.9: The TACT mechanism of water flow from root to leaf.

- wmas©

W . ez R A) Through stomata - B) By osmosis only
3 Paht Its the main function of root hairs In pi C) By active and passive transporty” - ‘
otosynthesis - e : D) Through chloroplasts \
B : ; : S .
c))\glateran-d mineral abSOrptlon\/ . 3. - After entering the .root epidermis, water and
y ) 9as exchange D) Food storage s ~ minerals move to: _ : :
- "OW do -water and minerals enter the ro " A)Phloem’ B) Cuticle

*Pidermal cells? i
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C) Cortex and then xylemv”
D) Root hairs again

The apoplast pathway involves:

A) Transports sugars
B) Retains water and nutrientsy”

() Produces food D) Absorbs ||ght

What does TACT stand for?

4,
A) Cytoplasm of cells B) Vacuoles 16. ) Transport, Aeration, Circulation, Tension
C) Cell walls of adjacent cellsy” 8) Transpiration, Adhesion, Cohesion, Tension”
D) Plasma menlwbrane . . ) C) Transport, Altraction, Capillarity, Tension
5.  The apoplast pathway is '"‘e""_med - the: D) Translocation, Adhesion, Circulation, Turgoy
A) Cortex ) B At 17.  What drives the TACT mechanism in plants?
C) Endodermisy” D) Root cap : i 8 e O
. A) Root pressure ) Osmosis
6. Whatis the symplast pathway? C) Transpiration v D) Capiliary action o,
A) Movement through cell walls .
B) Movement through xylem only 18. Where does transpiration primarily occur? -
C) Movement through interconnected protoplasts via A) Stems B) Rovot,
plasmodesmata\/ () Leaves througffThgga %" D) Xylern vessels
D) Movement in the phloem 19. What is a in the context of Watey
7. Which pathway is least significant inh water transport? ' .
movement? A) Attracti@root hairs to sall
A) S_vmplasf B) Apoplast B) Bigding inerals to xylem '
0) Vacuolary” D) Casparian C) Attraugiof between water molecules and xyiem
8. Which vascular tissue is responsible for :
transporting water in plants? ction between phloem cells
A) Phloem B) Cambium does cohesion help in water movement?
Q) Xylemvy” D) Epidermis QBy helping roots absorb nutrients
9.  Which of the following is NOT a component of B) By making water molecules stick to xylem walls
~ xylem tissue? C) By enabling water molecules to stick to each
A) Tracheids B) Vessels otherv” :
C) Guard cellsy” D) Xylem parenchyma D) By pulling nutrients into phloem
10." What are tracheids? - . : 21. What creates the tension in xylem?
A) Round cells with no wall _ _ ‘A) Soil pressure B) Water uptake by roots
B) Short-and wide cells - C) Evaporation of water from leavesy”
C) Elongate, thin cells with thick lignin @ a : D) Capillary pressure in roots
D) Parenchyma cells for storage =~ Wﬁ s .22.  Why is adhesion important in tall plants?
11." How are tracheids connected for ement? A) It helps with photosynthesis
A) By stomata . B)Bype n plates - * B) It reduces light absorption
C) By bordered pitsy” - D) Bé\ljem sieve plates C) It prevents the water column from breakingv”
12. What characterizes xylem T : - D) It produces energy "
) A) Long and thin 23. What ensures unbroken water column from rootto
B) Broad and short, arranged Yinearly v leaves?
C)-Made of living ;el& g) No walls at all A) Cohesiony” B) Root pressure
-13.  What structure& ter movement in xylem . Q) Osmosis D) Capillary action
vessels? N, ' "24.  Which force pulls water upward due to leaf
A) Plasmodes@ B) Chloroplasts evaporatlon?
7 C) Perforation platesv”~ D) Root caps N A) Adhesmn ' B) Gravity
14.  Which xylem cells are dead. at maturity and glve ' Q) Tensiony” D) Osmotic pull
support? . 25.  What mechanical role does xylem play in plants?
A) Xylem parenchyma B) Xylern fibresy/” A) Gas exchange B) Photosynthesis
, C) Tracheids D) Phloem ‘ C) Provides mechanical Support\/
15, What is the function of xylem parenchyma? D) Transports food —

1.

2.

in roots takes place through root hairs,

What is the role of root hairs in water absorption?
Ans. Root hairs are tiny extensions of epidermal cells of roots. Most of the uptake of water and mineras

How do water and minerals enter the root cells from soil? :
- Ans. Water and minerals enter the root epidermal cells by active and passive transport. They then move to the coﬂe"

- and eventually into the xylem tissue in the root center.
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s the apoplast pathway?

b 1he apoplast pathway is a continyg

' . , us
A" ecomes discoRHiRHAUS n fhe e“dOderr:iztgl\f:y .
hat i the symplast pathway in - to th

L e symplast pathway, water ang Mmineral '
ans otoplasts are connected by Plasmodesmatg Swr:ove s
hy is the symplast pathway less jm I
5 last pathway is less |
he symP Y15 less important e .
e water follows other pathways, XCept for the movement of minerals in the region of endodermis. Most
what is the vacuolar pathway? ‘ |
.. In the vacuolar patl'_\Way_, water and minerals
vacuoles. Movement in this pathway is negligible
. What s xylem and what does it do? .
A'ns- Xylem is the vascular tissue in plants that car

. ; i : . : _
2150 prov1des mechanical SUPPOTt 1o the plant sz c\’A;later and dlssolved minerals fros to stem and leaves. It
What are tracheids in xylem? ' :

t inVOlVes as

g .
€ frsserns fy tem _of adjacent cell walls in plant roots. It
of Casparian segments.

B fritere L |
9h interconnected protoplasts of root cells. These

ich are ¢ :
Ytoplasmic strands passing through pores in cell walls.

Portant?

n .
A Pass through cell membranes, cytoplasg, and tonoplast of

' ids are elongated, thin cells with thick lian: :

Ans. TraChE| , A ells with thick l .
pordered pits for lateral water movement. gnin walls. They have tap s and are connected through
Describe vessels in xylem tissue. ‘ '\ ' Y '

Ans. Vessels are shorter and broader than tracheids and arranged i 0 e . ion plates
that enable efficient water movement. = ah\ar ashion. They contain perforation p

10. What are xylem fibres and their function? | '
ans. Xylem fibres are elongated cells with thick lignified wal@ maturity, they are dead and provide structural
support to the plant. _ : ; (& '

11. What is the role of xylem parenchyma?

Ans. Xylem parenchyma are living cells with thin walls store nutrients and water. Théy help in lateral movement -
of water and in healing of xylem tissue. “ o

12. What is the function of bordered pits i a@ﬂs? | N
Ans. Bordered pits connect adjacent tracheids llow lateral movement of water. This ensures continuous water
supply even if one tracheid becomes % g ' Y

13. How does water move in plants t xylem? v » - : v

Ans. Water moves from roots to le vmrough the xylem. This upward movement is explained by the TACT
mechanism involving transpira hesion, cohesion, and tension. o : - :

14. What does the TACT mec stand for?

Ans. TACT stands for Transpm dhesion, Cohesion, and Tension. These four principles work together to move

water upward throu&d nt. . ,
15. What is transpirati its role in water movement?

Ans. Transpiration is th%poration of water from leaf surfaces, especially through stomata. It creates a negative
pressure that pulls water upward from the roots.

16. What is adhesion and how does it help water transport?

Ans. Adhesion is the attraction between water molecules and the walls of xylem vessels. It helps water stigk ;o vessel
* walls and prevents breaks in the water column. : 2 0

17. How does cohesion support water movement in plants?

Ans. Cohesion is the force between water molecules due to hydrogen bonding. It helps maintain an unbroken water
column from roots to leaves. 4 :

18. What is the role of tension in xylem water transport?

Ans. Tension is the negative pressure created by transpiration at the leaves. It pulls the cohesive water column -
upward through the xylem. ' ‘ ‘ ' |

19. ‘How does the xylem prevent the water column from breaking? '

Ans. Adhesion to xylem walls and cohesion between water molecules maintain the continuity of the water column.
These forces resist gravity and keep the flow intact. '

-
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20. Why is the xylem important for tall plants?
Ans. In tall plants, the TACT mechanism ensures wate
the properties of water make this possible.

ON OF FOOD IN PLANTS T~
8.6 TRANSLOCATI .
@ Describe the structure and components of phloem tissue in plants.

Ans. Introduction to Phloem : , : _
Phloem is a vascular tissue in plants responsible for the transport of organic nutrients, partlculiar?lhthe Prodyc,

of photosynthesis, from the leaves to other parts of the plant where the'y are.needed or stored. The phloem,i

:generally found on the outer side of both primary and secondary vascular tissue in plants with secondary growy, I

such plants, the phloem constitutes the inner bark.

Components of Phloem

Phloem comprises various specialized cells, including:

~

¢ can travel long distances against gravity. Xylem structure ng

|

* Sieve elements ' ' 0
* Companion cells ‘ O

* Phloem fibres

*  Phloem parenchyma ‘ °

Sieve Tube Elements : @ . '
o The primary cells responsible for transporting sugars and otﬁx‘i nic materials throughout the plant a1

known as sieve tube elements or sieve tube cells. These cells hav@ lized regions called sieve areas, which ar,
portions of the cell wall containing pores that interconnec a& sieve tube elements. Some sieve areas are
commonly found in the end walls of sieve tube element e%end walls allow the cells to join together in ,
longitudinal series to form structures known as sieve tubes. - ;
Companion Cells Iy ,
_ Each sieve tube element is typically associated
communication with sieve tube elements throughs
connections between cells. Companion cells pla
elements, which are essential for the functionin
Phloem Parenchyma

. Phloem parenchyma serves as a stg
resins, latex, and mucilage. These e
mechanisms and moisture retentic&)

-(bphloen;"
X

e or more companion cells. These cells are in direct
tures. called plasmodesmata, which are cytoplasmic
rutial role by supplying ATP and proteins to the sieve tube
hloem transport. ’ .

@ Issue within.the phloem, It stores various substances such as sugars,
afices are important for multiple functions, including plant defence

— Sieve Plate

& Phloem
% " -Parenchyma

’ Companion
: ~cell

Sieve-Tupe
cell

i T
7 3. \
3 5 H
Q et |
1O N
‘Al # na TN

] . : : S Fig 8.10: Different cpmp‘or‘"rerit; of phloem tissue .
@E Explain the met:_h_aniém of translocation of food in plérits. ,
' ~Ans. Overview of Phloem Transport ' . '

_ .The' transport .of 3u_gars~in plants takes place.through phloem tissue, Various theo}ies have been Pr°P°5éd o
explain the mechanism of phloem transport. Among them, passive diffusion is considered too slow to account for
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. ovement of sugars. For example
H | ' ”

e raﬁ«lhi'e diffusion would take nearly eight y‘:aarv
Y, s

" g.plow Theory (MassFlow Hypgyy g
ﬂgss:h ressUre-ﬂow theory, also knOWn a4 ;
tion of sugars i . e macs.
nS|OC3 I g n p'ants‘ Thls theO §s "f)w hyp°th"" % ”’lq most 'v'JidQ"f a(cppted p‘j(p'anafion

eragp v@'oc't

of = _ )
to cover they SUgar movernent in phloem is about 1 meter per

same distance

he source (where it g Iy was g
fof\:es (rom the —or tis synihesqed) to the sin{;mprm.!_ by Ernst Munch in 1930 and explains how sugar.
(0 by-SteP Mechanism of Pressure.fjoy, The (Where it is used or stored)
4P co qversion of Glucose into Sucroge -y
f lucose produced during phot
The 9 ! Osynthesis |
p converted into sucrose, which is 5 non.::::u:} MeSophyll cells is first used for resplration The excess glurose
st {oading of Sucrose into Phloem NY sugar suitable for long-distance transport
) is actively transport
crose ported fro
;L:ion cells, sucrose moves into themsit,’:'eef';\e;ophyll cells into the companion cells of t em. From the
{0m§< o increases within the sieve tubes ubes through plasmodesmata. As 2 resu A concentration of
[V= 2 .
PLs 0smosis into Sieve Tubes 0

3' high conce i
pue to the hig ntration of sucrose (a solute) in the sieve tubes; water on&s:n sieve tubes by osmosis

rby xylem vessels of .
fom the nearby Xy the leaf. This leads to an Increase in water pou?b ﬂe source end of the sieve

bes: . Pt
unloading of Sucrose at Sink

i nd, i
dNV\tI:ferg::lis(oefcallof;sg:‘hrelSs:;;:Irvl:;'yol;“ml::aieI .‘T’hﬁom B Hove jube @ink tissues where it is needed of
e : ; sis. The ex , '

w:‘” potential in that region. It of water frgmthe Sieve tubes at the sink end lowers the

Mass Flow of Solution

Because there is a higher water potential at the source an
adient is established. This difference causes water to flow fr
cUcrose is dissolved in water, it is carried along with the flowi

Q«er water potential at the sink, a pressure
source to the sink through the phloem. Since

fdom the source to the sink.

source of sucrose
asmodesmata( : )

e(6) o
sieve tube o
water , osmosis €ompanion cell fruit (sink for sucrose)
sucrose——p active transport of sucrose

Fig 8.11; The pressure-flow theory

Gonclusion : y
This pressure-flow mechanism explains how organic nutrients are efficiently transported over long distances in

Plants, 1¢ highlights the coordinated function of various cellular structures within the phloem and the reliance on

0 :

#Motic pressure differences to achieve mass flow.
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111@.,@/

What happens to the sucrosem
On i

1. What is the main function of phloem in plants? sieve tubes at the source? ;
A) TransE)ort of water' .B) Mechanical support A) It decreases B) It stays datiary
Q) Transport ;)f organic nutrientsy” Q) It increasesy” D) It becomes zerg
D) Photosynthesis bes f th
2. Which of the following is NOT a component of 13. Watet: enters sieve tubes from 'e x¥|°m due ¢,
phloem? _ A) Active transport B) Capllla'nty
A) Xylem fibresv” B) Sieve tube elements ¢) Osmosisy” D-) Cohesion
C) Companion cells D) Phloem parenchyma 14. The sink end of phls:em has:
3.  Sieve tube elements are connected by: A) High water potential .
A) Pits B) Stomata B) Low solute concentration
C) Sieve areasv” D) Tracheids C) Low water potentia \/
4. The sieve tube elements are assisted by: D) High sugar concgRtration
A) Xylem vessels B) Guard cells 15. Which process fglp® move sugar solutiop from
C) Companion cellsy” D) Tracheids source to sle -
5. The inner bark of a plant is mainly composed of: A) Active tr B) Transpiration
- A) Xylem .B) Phloemv” C) lefu5|o D) Mass flowy”
Q) Parenchyma D) Cork 16. is not a valid explanation for Phlwn
6.  Phloem transport is mainly responsible for moving: tra GRBULS; : ,
A) Water B) Sugarsy” umes too much energy B) It's too fagt
C) Oxygen D) Minerals uses water loss D) It's too slowy”
7. Who proposed the pressure-flow theory? Pa"""_‘ cells are responsible for:
A) Robert Hooke B) Ernst Munchy” ) Evaporation
C) Charles Darwin D) Julius von Sachs - B) va'd'_”g structural supp?rt )
8.  In the pressure-flow theory, sugars move from: C) Supplying ATP and proteins to sieve tubesy”
A) Sink to source B) Roots to stem ’ - D) .Pho_tosynthes|s '
C) Source to sinky” D) Phloem to xylem ] 18. Phloem Parenchyma helps in: .
9.  The sugar most commonly translocated in plan _ A) Gugrldlng stomata  B) Water conduction
- is C) Nutrient storage and defensey”
A) Glucose B) Fructose @ D) Absorption of'sunlight
€) Sucrosey” " D) Maltose o 19. The pores in sieve areas allow for:
10. Plasmodesmata are used in phloem rtto; - A) Water loss B) Mechanical support
A) Strengthen the cell wall B) Exchangelgases ™ . 9§ SUQ?’ flow between FEHS\/
C) Connect sieve tubes and compa n ells'\/ D) Oxygen diffusion
D) Move water through roots . 20. The movement of water and sugars in phloem is
11.  Sucrose is initially synthesi caused by:
A) Root cells m cortex " A) Transpiration pull B) Root pressure
Q) Mesophyu cells/ mpanion cells C)'Difference in water potential/
D) Active transport onIy

Q)

2.

1

and building bIocks they need.

e function of phloem in plants?

moy -
Ans. PhloenT is a vascular tissue that transports organic nutrients, especially sugars produced during
photosynthesis, from leaves to other parts of the plant. This process ensures that all tissues receivethe energy

Where is phloem located in plants with secondary growth?

Ans. In plants with secondary growth, phloem is found on the outer side of the vascular tissue. It constltutes the innet

bark of such plants. -
3. What are the main components of phloem tissue?
. Ans. Phloem tissue consists of sieve elements, companion cells, phloem fibres, and phloem parenchyma Each type of

cell performs specialized functions to support food transport.

4. - What are sieve tube elements and their function?
Ans. Sieve tybe elements are phloem cells that transport sugars and organic materials. They are mterconne‘?wd

through pores in their walls, forming a series known as sieve tubes,
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e sieve areas and where are
reas are parts of the cell wa)

, : With
jeve Pores tha :
tshe end walls al sleve GELS. t connect sieve type elements. They are commonly located at
hat s the function of companijop cells in
kg mpanion cells support sieve type o
(o

e mrough plasmodesmata.

How do companion cells COmmunicat
. . mpanion cells are linked to sjeye

they located?
5.
o

l phloem?
€ments b idi
Y Providing ATP and proteins, They are connected to sieve tubes

hat substances are stored by Phloem pa
) m parenchyma stores sugar ;
hloe : gars, resins, Ia :
pns- ;oistufe retention. : tex, and mucilage. These substances help in plant defense and

why is diffusion not sufficient for sugar tn;ansport in pl

» piffusion is 100 slow to transport sugars over lon d.“ plants? ' | |

v move sugars one meter, whereas phloem does it ingabg:atn:: ;OFl?rr instance, diffusion wo@ eight years to
who proposed the pressure-flow theory and when? It

the pressure-flow theory was proposed b '

W, qugar transport in plants. Nk E_mSt Munch in 1930. It is the mos%pjed model for explaining
. How ises;:;';::: fdol:rri‘:legdpi:ozloasmi:efor-e Sfamlofation? o | o @ » l
Ans: Sel:fjgisng sugar suitable for tran);rilor!'ac.s ik SR e’ej\con"e”ed into sucrose. ® "°_"'
. How does sucrose enter the phloem for translocation? | \
fins. SUCrOS€ is actively transported from mesophyll cells into compa ells. It then diffuses into sieve tubes
through plasmodesmata. _ o :
bs?' S

uns. Water enters the sieve tubes by osmosis from nearby xyle
water potential at the source end.

(4. How is sugar unloaded at the sink end of phloem ' _
ns. At the sink, sucrose is actively removed from si I@_Wa_ter also'leaves the sieve tubes by osmosis, reducing
the water potential there. : S ; T :

5. What causes the movement of sugar sa:lul@I

'13, What happens when sucrose concentration increases in sie ,
u&4p the high solute concentration. This raises the

source to sink? A ,
rce and sink creates a pressure gradient. This pressure drives
em. - T '

ROWTH IN PLANTS

Ans. The differencé in water potential betwee
the mass flow of sucrose solution througl p

‘g 15. What is meant by gro

Ans. Definition of Plant Growl\'rI s E 5 o
- Growth in plants refers t%e anent increase in size, which can occur in various dimensions such as height,
¥idth, and mass. Throughout theif life, plants continuously add new organs like branches, leaves, and roots.
Patterns of Growth : 2 :

The size of plant organs increases from their tips, but the',rate_ of growth is not uni,forn:u throqghout the plant
dy. In lower plants, the entire plant body can grow. However, in hlgher plants, growth is restricted to specific

lants and how does it occur in diffefent_plant.types?

’:g_ions known as growing points.
"’“”"_9 Points and Meristems

Growing points consist of special grou
on. These meristematic regions are crucia

ps of cells called meristems, which' are capable of continuous_ cell

divig; | for the ongoing growth and development of the plant.

16. What are the typés of meristems in plants and what roles do they play in growthi?

Ang ; K
' IYPes of Meristems - ) ‘
here are three main types of meristems in plants:
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1. Apical Meristems
2. Intercalary Meristems
3. " Lateral Meristems .

Apical Meristems : o
Apical meristems are found at the tips of roots and shoots. They are primarily responsible for the extensijop, of
the plant body. These meristems are zones of perpetual growth and contribute to the increase in the Number o

cells at the tips of roots and stems. They play a central role in primary growth.

Intercalary Meristems - ,
These meristems are separated from the apex by permarient tissues. They are located at the basesg of

internodes in many plants such as grasses. Intercalary meristems play an important role in the production of leaveg

and flowers. These are temporary meristems. ‘
. ' ' @ Leaf primordia
" Lateral bud

primordia

—Cork cambium (&
™Vascular cambium

Root apical -
meristemg .

Fig 8.12: Apt‘c&l meristem produces the primary plant body @teral meristem produces the secondary plant body.

Lateral Meristems : ‘
Lateral meristems form cylinder’;of dividing ¢ ent along the peripheral regions of stems and roots.
- They are résponsible for growth in thickness, whiefys specially important in woody. plants and contribufes to
secondary growth. ' ' ' ' '

~ There are two main forms of lateral meistépfe _ : ot
e Vascular Cambium: Located bétwée@m and phioem, it prqduces secondary xylem and secondary

.phloem.". o : i s ;
»-  Cork Cambium: Found in the t{b@em of stems and roots. It produces cork cells, which replace the -

‘epidermis and form the protedtiveouter bark.

17.. Dfescfibe the process @hasés of primary growth in plants.’

' Ans. Definition of P}imaryG Q'
- * ., Primary growth resylts n

- meristems. In herbaceous'plants, this
woody plants. - 9 L
Phases.of Primary Growth” e B _
* Primary.growth consists of three main phases:

- 1. 'Cell Division v T : s , : ‘ et S B
2. The cells of apical meristems divide to increase cell number. This occurs at the tips of roots and shootsin

a region called the zone of cell division. Here, the cells are small, non-vacuolated, and have spherical
- nuclei located centrally in the cytoplasm. : i g ' : -
3. Cell Elongation . . E TR P i
4:. "Once new cells are formed, their volume increases due to water uptake. The plasticity of the cell wall
" .increases and wall-pressure is reduced. This phase occurs slightly away from the tips, in the zone of cell
elongation. In this zone, cells are _vaéuolatc}d and large, with nuclei located at the peripheries of the

cytoplasm. \ b iy

crease in the Ie'ng_th of .the plant. It oc"cu_ks due to the activify of apical .
type of growth is more dominant with lves;S'seconc.lary growth compared to
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lls elongate in var
. ferent ce IN Various dj .
5 le 5 Cells deve|0ping into piti‘dlm .nsmns dePEndi
Cells forming xylem tiss,, and cortey

ol pifferentiation es elongate

e
o EIZQ on theijr destiny: —
Ngate much.length-wise,

ore length.wijge,

18__~ What is sgcondal_y growth in planfs and, .o__ oes it contribute to plént structure?

Ans. Definition of Secondary Growth - N S

secondary growth refers to the increase in ness or girth of stems and roots. It is caused by the activity of
lateral meristems, particularly the vascular ca 1 and cork cambium. This growth is most notable in woody
~ perennial plants, whereas herbaceous plan narily exhibit only primary growth. '

Rolé of Vascular Cambium 9 i Tyl e
" The vascular cambium divides and pr%l riew cells on both outer and inner margins:
« Outer margin: Produces sgen phloem- -~ "3

 Inner margin: Produces dary xylem

‘The accumulation of secdngle |
Role of Cork Cambium RN e - _ . oLyt _ ,

The cork cambiun{divides to form cells on both sides. These cells become new cork, which forms the outer

protective layer of the stefff. ] e = 5N R S A ,
~ The regidh outside the vascular Cambiu!n, containing secondary phloem, cork cambium, and cork, is known as
the bark. ©~ ‘ : ' ‘ \

ylem, in particular; results.in the thickening of stems.

"
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ms
Apical meriste
.gcrease he'Q

E iderm
anmary pholem

primary xylem

|—'hoot tip (shoot
apical meristem
and young leaves) .

Vascular camblum

Sh?ot
system
teral merlstems
Axillary bud I'al:crease girt
meristem
Primary pholem

-t Vascular camblum

Lateral growth Secondary pholem

— Mme nstem
Primary xylem

Root Secondary xylem

system
Root apica
meristems

Fig 8.14: Primary and secondary gro wth in a plant.

@ How are annual rings formed in plants and what do they signify?

Ans. Annual Rings and Seasonal Activity : ;
Annual rings are formed due to seasonal variations in camblal actlwty These@ onsist Of two distinct types of
wood:

- P, ind). It contains large amounts of

1. Spring Wood (Early Wood): Formed during favorable conditions
xylem with wider vessels and appears lighter in-color. °
2. Autumn Wood (Late Wood): Formed during less favorable
- with narrower vessels and appears darker.
Structure and Significance of Annual Rings
Each annual ring is composed of one band-of spring

ring each year allows scientists to determine the age of a t

The transition from spring to autumn wood is gradual,
lsAal.)rupt, creating a distinct ring boundary. This data
environmental changes over the years.

s (autumn). It has fewer xylem cells -

' \Iowed by autumn wood. The foffn_ation of a new
ocess known as dendrochronology.

e shift from autumn back to spring in the next year
owdes insights into past climate conditions and

-Sa pwood Heartwoog “Growth nngs .

[/

Radial surface

:Transverse surface

'Outer bérk . Inner bark Tangential surface

Fig 8.15: Apaton_1y, of a tree trunk shbwing aﬂhﬁa[ riﬁgs a o -

»

R Y

1 _What does g;owth :rl-'plgnts refe_r to? Which plant T e to  grow
A) Temporary change in'shape - s throughout lif 3 “’es sJeantinus '
~.B) Permanent decrease insizeé | " A) Flowe o
o) Permanqht increase in sizey” | B) Brancl:zs lég d ' : A
A VES, an roots

. D) Increase in photosynthesis =
! ‘ C) Frunts P Lis ‘
4 ‘ X, -~ -D) Seeds
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which plants is the entjre bod

In Y capa
. Wt':r plantsv” B) High e o
pLov lants D) F aher plants
C)W coltP ) Flowering plang
pigher Plants where does growt occur?
; E Jerywhere in the body - B) onjy i, flowers

gin grOng points
pat are meristems?
&y Non- _dividing cells
#) GrouPS of continuously dividing cellsy”
() Dead tissues . D) Photosynthetic cells
How many types of meristems are there i
b Two B) Three y”
() Four D) Five

where are apical meristems found?
1 ) Base of leaves

g) Tips of roots and shoots\/
() Along the stem D) In fruits

what is the primary function of apical meristems?
A A) Secondary growth

) Extension of plant bodyv”
() Leaf shedding D) Seed formation

0 Where are mtercalary meristems Iocated" '
A) At the tip of the stem -

B) At the base of internodesv””

D) In Mature leaveg

N plants?

() In leaves D) In roots
0. Which meristems are responsrble for temporary
growth? .
A) Apical B) Intercalaryy”
() Lateral D) Cork cambium

fi. What type of growth do lateral merrstems suppo
A) Primary growth
0) Root elongation

A) Apical B) Lateralv”

() Intercalary | D) Eplde
3. What is the function of vascular ca

A) Forms flowers .

B) Produces secondary xylem am m\/

C) Develops seeds bs water
. Where is vascular cambi

A) In flowers ’
B) Between xylem and phloem/ :
0 In roots only D) Around the, epldermls

. What does cork cambium form?

A) Xylem B) Phloem
; C) Cork cells\/ D) Leaves
6.

What is primary growth responsuble for?
A) Increase'in stem thickness
B)Increase in plant lengthv” -

B) Secondary growth / '
D) Leaf formation

1. Which meristem is involved in thlckenmg s? -

17.
18.
19’.\
20.
21,

22,

23,

24,

@Antercalary meristem
2z hich cells form secondary xylem?

Which plants usually show only primary growth?
A) Herbaceous plantsy”  B) Woody plants

C) Trees D) Vines

What is the first phase of primary growth?

A) Cell divisiony” B) Cell elongation

Q) Differentiation D) Maturation

What happens during cell elongation?

A) Cells increase in volumey” B) Cells multiply

Q) Cells become permanent - D) Cells shrink
Where does cell elongation occur?

A) Root tips B) Zone of elongatlon\/
C) Epidermis D) Bark )

What is the third phase of primary growth?

A) Cell shrinkage B) WatBygbsorption -

C) Cell differentiationy” Séegd germination
What characterizes the @ cell differentiation?

A) Cells are undifferentj _

B) Cells divide rapldlyQ ‘

() Cells speciali?g,and g orm functionsv”

D) Cells have

What is sQ growth? k
A) Form eaves B) Elongation of roots

@) thlckness/ D) Decrease in height
C\ue is mamly responslble for secondary

B) Lateral menstem\/
D) Parenchyma

cal meristem

A) CeIIs on inner side of vascular camblum\/
B) Cells of intercalary meristem
C) Root cap cells " D) Epidermal cells

26. What do cells outside the vascular cambium form?
A) Cork B)Bark -~ _
0 Secondary phloem\/ D) Cuticle
27.  What structures make up the bark?
~ A)Phloem only’ N
. B) Secondary pHoem cork cambium, corky”
= - C)Xylem only D) Intercalary tissues
28. What are annual rings? A
. A) Rings formed due to cambial actrvrty each year\/ 24
B) Marks on Ieaves
e Q) Bud scars D) Root layers
'29. What cauises spring wood to appear lighter?
A) Absence of xylem B) Thicker cell walls
© ) Wider vessels and high cambial actwrty\/
D) Less water absorption ,
30.  Whatis dendrochronology?

A) Study of seeds

B) Determining age of trees by rings\/
© () Study of leaves

D) Plant classification method -

%ﬁfdmp D) Bark formation -

1. Whatis meant by growth in plants?

Ans. Growth in- plants refers t
Mass,

oa permanent mcréase in size. It can be observed in height, wrdth and
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2. How do plants continue to grow throughout their life?

Ans. Plants continue to grow by adding new organs like branches, leaves, and roots. This process happeng Man

. from specific growing points.
3. - Is the growth rate uniform throughout the plant body?
Ans. No, the growth rate is not uniform throughout the plant. It varies in different parts and stages of developrnent

4. How does growth differ in lower and higher plants?
Ans. In lower plants, the entire plant body can grow. In higher plants, growth is limited to certain areas known

* growing points.

5. What are growing points in plants?
Ans. Growing points are specific regions where active growth occurs. These regions cont

divide continuously. .

6. What is a meristem? - .
Ans. A meristem is a group of cells capable of contlnuous cell division. These cel@SponSIble for growty, i

ain meristematic cel|s that

plants.
7.  Name the three types of meristems in plants. Q
Ans. The three types of meristems are apical meristems, intercalary meristec)
_ distinct function in plant growth \ :
- 8. Where are apical meristems located? ~\0 _
Ans. Apical meristems are found at the tlps of roots and shoots 'Lhe{br sponsible for the elongation of plan

lateral meristems. Each has ,

bodies. :
9.  What is the main function of apical meristems?
Ans. Apical meristems facilitate primary growth. They increa
10. What are intercalary me'ristems and where are they
Ans. Intercalary meristems are located at the bases of®1
production of leaves and flowers. '
11. Are intercalary meristems permanent? %
Ans. No, intercalary meristems are temporary. Theyihec inactive after a certain period.
“12. What is the role of lateral meristems in : ' ' '
_ Ans. Lateral meristems help in increasingyth
“contribute to secondary growth. b
13. Where are lateral meristems lo : ; BINTE D } TRTL A
Ans. Lateral meristems are Iocated e peripheral regions-of stems and roots. They form cylinders of dividing
cells. ' Y L v, ; :

14. Name two types of Iater@:stems. : »
Ans.. Two types of lateral megk are vascular cambium and cork camblum Both are involved in secondary growth.

\qger of cells at root and shoot tips.

des in some plants I|ke grasses. They help in the*

itkness of stems and roots. They are active in woody plants and

15. What is the functio cular cambium? : :
Ans. Vascular cambi dicet secondary xylem and phloem It is: found between the prlmary xylem and phloem
16. What does co ium produce? 2 :

. Ans. Cork cambiu uces cork cells.. These replace the epldermls and form the protective outer-bark.

17. Whatis prlmary growth in plants? N
Ans. Primary growth increases the length of the plant It is due to the actuvrty of aplcal meristems.
18.  Which plants show more pnmary growth? : v
Ans. Herbaceous plants show more primary growth. They have l|tt|e or no secondary growth
19.  What are the three phases of primary growth? ,
Ans. The three phases of primary growth are cell division, cell elongatlon, and cell dlfferentlatlon Each phase pIayS a
; umque role. , ,
20. What happens durmg the cell dlwsmn phase? A
- Ans, Ln the cell division phase, apical meristem cells divide to increase thenr number. Thls occurs in the zone of Ce"
IVISIOH ; .

bR
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Describe the zone of ce|| division - "
g1 1his zONe has small, NON-vacuolate cell
A5 hat occurs during the cej elon S. The cells have ¢

: g ation entrally located i [
1 olls increase in size due to water Uptake ?hasw spherical nuclei.

ns: is the zone : he plasti; ‘
A" where is of elongation locateq; Plasticity of the cell wall also increases during this phase.

is found just beyond the zopq v ~
N I’::’w do cells elongate diﬁeren(::ycie" division, Cells in thjs Zone are vacuolated and |
cells elongate according to thej, 0 N plants? cuolated and large.
what happens during cell differe

cells attain their final shape and
pns- features develop.

ture roleg F
€s. For exa
ntiationy mple, xylem cells elongate more than cortex cells.

specialize in speciric ¢ '
: 48 1N specific functions. Their walls become thicker, and structural
where does cell differentiation t - |

) i - ake
26 It takes place in the zone of differe place?

ns- , Ntiation, Thj e : .
:7 what is secondary growth in Plants? hrls Zone lies next to the zone of elongatio

ons. secondary growth refers to an increase in thi ) ‘
28 ' ity 8f lateral meristems.

o Item thickness. '
9. What is bark made of? _ _

ans. Bark consists of secondary phloem, cork cam
30. How are annual rings formed in trees?

ARS. Annual ring:s are formed.due to seasonal activity of the cafulfi
wood, showing yearly growth patterns. - . :

ry ph!oem on the outside and secondaMrp on the inside. This increases

. R
Oc@side the vascular cambium.

biu_m, and cork. It is |

__\hey consist of spring wood and autumn

Plant Growth Reg

@ What are Plant Growth Regulators and wh:

Ans. Plant growth regu!ator_s, also known as plant hornfonts, are special chemical messengers that regulate the rates
of growth and metabolism in plant cells. These rem play crucial roles in controiling various physiological and

developmental processes in plants, such as ‘division, elongation, -differentiation, dormancy, flowering, fruit
development, and senescence. There are five ma ups of plant growth regulators: - -

1. Auxins: . " (b
. Cytokinins ' 0 :

ple othey_playin plants'i

~

2
3. Gibberellins . ‘
4. Abscisic acid ) (b
5. Ethylene . N ‘ M i s
tach group has specific fUnctionﬁects on plant growth and development:

21. What are Auk& what are their primary fungtiori; in plant giow_th?

Ans. Auxins are a groupvt@ht growth regulators mainly represented by indqle acetic acid (IAA) or its variants. They
regulate numerous growth activities in plants: . : R Wt '
*  Stem: Auxins promote cell énlargement in regions just behind the apex (tip).of the stem. They also stimulate -
*cell division in the cambium layer; which contributes to secondary growth or thl‘ckemng of stem§. -
* - Root: At very low concentrations, auxins encourage root growth. However, at higher concentrations; they
inhibit root growth. This dual effect is notable in geotropism {grauh fesponse 1o gravity). Qe ag
promote the growth of roots from cuttings anfi cglluses, which is |mportar_\t in plant propag_atgon.
*  Shoots and Buds: Auxins promote qu initiation In shqots but can sametimes gct'antagonlstlcally to.
. :y;?clg:\gzs:g;:lmx:if ;?xtain apical dominance, a phenomenon where the main central stem of the
' n the side branches. . g o T BeitE b % gt
fruit development and can sometimes induce parthenocarpy (development of

plant grows more strongly tha
* Fruit Growth: Auxins support
fruit without fertilization).
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nd Abscission: Auxins delay leaf senescence (aging) in certain species and inhibit

* Leaf Senescence 2 :
s, or fruits)

abscission (the dropping of leaves, flover
22. What are Gibberellins and how do they affect plant growth and development?

produced primarily in the apical portions of roots and shoots

. Gi i . roup of plant hormones ’ . = . )
Ans. Gibberellins are another grouf " 0 different gibberellins have heen identified, with Q'bberelnc

and then transported to other parts of the plant. Over 11
acid being a prominent one. Their roles include:
« Promoting cell enlargement in the presence of auxins a

cambium. ' _ ¢
» Inducing ‘bolting’ in some rosette plants, which is the rapid elongation of stems

«  Promoting bud initiation in shoots, as seen in chrysanthemum ’(.allu',.
« Supporting leaf growth and fruit growth, and potentially inducing parthenocarpy.

» Enhancing the effect of auxins in maintaining apical domingncg.
* Breaking dormancy of buds and seeds, thus enabling germination and growth.
*  Substituting for red light in some cases, promoting flowering in long-day plants,

short-day plants.
» Delaying leaf senescence in some species. C)

23. Describe Cytokinins and their roles in plant growth process\.

Ans. Cytokinins are plant growth regulators primarily synthesized in mo@ung fruits, and seeds, They are well-
a@ the rate of DNA replication along with

nd stimulating cell division in apical meristermns and
ut Wwhibiting flowering in

known for their ability to promote cytokinesis, or cell division, and to

RNA and protein synthesis. Their key functions include:

Promoting stem growth through cell division in apical ey N and cambium.
Inhibiting primary root growth while promoting lateral i8gt growth.

Stimulating bud initiation and leaf growth. -

Encouraging fruit growth, although they rarely ind Qhenocarpy.

Supporting lateral bud growth and breaking budﬂ%ancy.

Delaying leaf senescence, thereby prolonging Jeafifespan.

Promoting stomatal opening, which regulates gas exchange and transpiration in leaves.

24. What is Abscisic Acid and wha&rﬁajdr functions in plants?

i mature green leaves, fruits, and root caps. It primarily acts as a

Ans. Abscisic acid (ABA) is mainly synth
growth inhibitor and is involved in severa% responses and developmental processes:

e ABA inhibits both stem and roegjawth, especially during physiological stress conditions like drought and

* waterlogging. (a ,

It promotes dormancy i nd seeds, allowing plants to survive adverse conditions.

¢ ABA promotes floweri hort-day plants but inhibits flowering in long-day plants, functioning
antagonistically to @? ins.

¢ It sometimes pr@fgotesfeaf senescence.

e ABA enhance ion, the process of dropping leaves, flowers, or fruits.

» Under water stfess; ABA promotes the closing of stomata to reduce water loss, preventing wilting.

@ Explain the role of Ethylene as a plant growth regulator and its effects on plant development.

Ans. Ethylene is a gaseous plant hormone produced naturally as a byproduct of plant metabolism. Its main functions
include: : _

Inhibiting stem growth, particularly during physiological stress.

Inhibiting root growth. ‘ ‘

Breaking bud dormancy, allowing buds to resume growth.

Promoting flowering in certain plants such as pineapple.
Stimulating fruit ripening, which is critical for the maturation and dispersal of seeds.

Ethylene plays a vital role in regulating plant responses to stress and developmental cues related to reproduction and
aging. ' :
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h of the followmg is the majp, v

ic

ts?
f Pli‘G“Ib ereHIC acid
ndole acetic acid (IAA )
Cy tokinin d) Abscisic acid

quxins primarily promote ce|
' h part of the plant?
l whic
;) Roots 0Ny
) Region behind the apex of stemsy/
) Leaves only e d) Lateral bygs
¢ high concentrations, auxms inhj
3 A) stems ) Leavesblt L
¢) Roots d) Flowers
ich hormone prom ¢
b \:::rl‘c:s‘_, promotes apical dominance i,
a) Ethylene b) Cytokinin
¢) Auxin d) Abscisic acid
Gibberellins are mainly produced in:
a) Mature leaves b) Root caps -
¢) Apical portions of roots and shoots/
d) Fruits only
6 Gibberellins promote which of the following?
a) Seed dormancy b) Leaf senescence -
) Bolting in rosette plantsy” |
d) Root growth inhibition ‘ : _
7.~ Which hormone promotes cell dIVISIon during
cytokinesis?
a) Auxin - b) Cytokininy” . -
¢) Ethylene d) Abscisic acid
8. Cytokinins are primarily produced in:
 a) Roots, young fruits, and seeds\/
b) Mature leaves “
¢) Stem tips ‘ d) Bark
9. Which plant hormone inhibits pr|
but promotes Iateral root grow
a) Gibberellins
¢) Auxins
0. Rbscisic acid is mainly
a) Apical meristems %
. b) Mature green leaves, fruits, and root caps/
¢) Young fruits only d) Stem tips
Abscisic acid promoteS:'
a) Cell division
b) Seed dormancy and bud dormanCY\/
- ©) Stem elongation
d) Flowering in long-day plants -

| enlargement in

|zed in:

.

Co21.

22.

23,

24,

25.

. Which pla
a) Abscisi atlb

~a)-Auxin

* a) Abscisic acid

\

b Ethylene primarily:
a) Promotes stem growth
b) Inhibits stem and root growth during stressv”
<) Promotes root growth
d) Promotes seed dormancy

14, Which hormone promotes fruit ripening?
a) Auxin b) Ethylenev”
©) Cytokinin d) Abscisic acid

15. Which hormone breaks bud dormancy?
3) Gibberelling b) Ethylene
¢) Abscisic acid d) A

16.  Parthenocarpy  (fruit de ¢’P"“e""t WIS
fertilization) can be In .

. a) Auxins and gibber

b) Cytokinins only &)
¢) Ethylene o d) Abscisic acid only

17

ne delays leaf senescence?
b) Cytokinins
d) Both b and v’

'¢) Gib
l@'\one promotes lateral bud growth and
a uq dormancy?

_ b) Cytokinin\/
ylene d) Abscisic acid
ibberellins can  substitute for which
environmental factor to promote flowering?
" a) Blue light b) Red lighty”
0 Temperature d) Moisture

Which hormone inhibits growth notably during

~ physiological stress such as drought?

a) Ethylene b) Gibberellins
¢) Abscisic acidv” d) Auxin
Auxins promote growth of roots from:
a) Seedsonly N

- b) Cuttings and callusesv”

¢) Flowers only d) Mature leaves
Which hormone promotes flowering in pineapple?
_ b) Ethylenev”
¢) Gibberellin d) Cytokinin
_Which hormone is responsible for promoting cell
enlargement in the presence of auxins? ;

a) Cytokinin b) Abscisic acid -
¢) Gibberellins v "d) Ethylene
- Which plant hormone inhibits abscission?
~ a) Ethylene b) Auxiny”
) Abscisic acid d) Cytokinin

Which hormone promotes stomatal opening?
* b) Cytokininsy”

" ¢) Ethylene d) Gibberellins

2 Which hormone promotes stomatal closing under
Water stress?
3) Ethylene b) Gibberelhns

~9 Abscisic acidv” d) Cytokinins __

1.  Whatare plant growth. regulators?

Ans. ‘Plant growth regufators 2

re speaal chem|cal messengers that regulate the rates of growth and
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‘Ans.

Ans.

Ans.

_Ans.

Ans.

Ans.
Ans.

Ans.

10.
~ Ans.

11.

) Ans.
12.
Ans.

13,

_ Ans.

~and promotes

14.

" Ans.

15.
Ans.

. 16.

Ans.

4%

"Ans.

18.

Ans.

in plants.
. | processes In P
metabolism in plant cells. They control various developmenta! Pt

re?

How many major groups of plant growth regulators are thsxms eytokinins,
There are five major groups of plant growth regulators:
ethylene. Each group has distinct roles in plant growth.
What is the main auxin found in plants? =

: i i in cel
The main auxin in plants is indole acetic acid (IAA). It plays a crucial role
How do auxins affect stem growth?

' so stimulate cell division j
Auxins promote cell enlargement in the region behind the apex of stems. They al N the
cambium.,

gibberellins, abscisic acig, ang

| enlargement and division,

What is the effect of auxins on root growth?.

Pt i ations. This is im
“Auxins promote root growth at very low concentrations but inhibit it at higher concentr POrtant

in responses like geotropism.

How do auxins influence bud growth?

Auxins promote bud initiation ‘in shoots but ean sometimes inhibit y acting antagonistically to
cytokinins. They also maintain apical dominance. \
What role do glbberellins play in plants?

. Gibberellins promote cell enlargement and division, espeaally’K resence Of auxins. They also help in

Where are’gibberellins produced in plants?

Gibberellins are produced malnly in the aplcal portlons .
of the plant A =

What are cytokinins and where are they produce 9 IR ' ) _
Cytokinins are plant hormones that promote celldiVigion. They are mainly produced in roots, young fruits, and .

processes like bolting and breaking seed dormancy.. Q

&nd shoots an_d then transported to other parts

seeds.
How do cytoklmns affect root growth? -
Cytokinins inhibit primary root growth b ote the growth of Iateral roots. This helps in better root system

development.
What is the function of abscisic ac ants?
scC

Abscisic acid inhibits growth dur% conditions like drought It also promotes seed and bud dormancy to

help plants survive unfavorabl ons. ;

How does abscisic acid affe@mata? : '

Abscisic acid promotes t%mg of stomata under water stress Th|s helps reduce water loss and prevents

wilting.. F

What is the role o Q\e in plants? ‘ :

Ethylene inhibj %n root growth during stress and promotes frmt rlpenmg It aIso breaks bud dormancy.
& g in some plants.

How does %ne affect frujt development? : :
Ethylene prometes fruit ripening, wh|ch is essential for. seed dlspersal Thrs hormone controls the tlmlng of

-maturation in many fruits.
-What is apical dominance and which hormone controls it?

Apical dominance is the phénomenon where the main shoot grows more strongly than side shoots Auxins are
primarily responsible for maintaining aplcal dominance.

Can auxins induce fruit development without: fertilization?

Yes, auxins can sometimes induce parthenocarpy, which is fruut development w1thout fertlhzanon
How do cytokinins influence leaf growth?

Cytokinins promote leaf growth by stimulating cell lelsuon and expansion. They also delay Ieaf ading::
What happens to leaf senescence in the presence of auxins and gibberellins?

Auxnns and gibberellins can delay leaf senescence, keeping leaves healthy for longer perlods 3
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ibberellins influence flowerip
. gin long-
llins can substitute for red light and prog) day plants?
g short-day plants. ote flowering in long-da
is the effect of cytokinins on bud dormanc

B okinins break bud dormancy and Promote lateral by
g -

Y plants. However, they may inhibit |

ngWth, enco : B
88 O s uraging branch
8 OSMOREGULATION IN PLANTS el o

“96. What is osmoregulation, and why Is it important for organi
nisms,

z Definition °f, Os|?1oregulation:
’ osmoreg‘:lat';'; |sr the dp|rocess'by which an organism maintains '
dissolv_e d s s“a|n f, te:gar ess of the surrounding  environmental : Sta'b!e lntern§| e
mainia'"‘"g cellu :-ar unction and overal| homeostasis, SENT T
gnificance in Duﬁergnt Organisms:

while many marine organisms can under
essure @ SE.avs{ate.r——others, especially terres
gention, Of elimination of water and salts. This
mains optimal for survival despite changes in t

o =
‘%—E =
-

az2

especially plants?

is crucial for

tgric:llosmoms passiVer.—because their @ ave the samé osmotic
e and some aquatic plants, myst altifely regulate the uptake,
ctive regulation ensures that the.i & water and mineral balance
he external environment. o

Ir\@’s on plant cells.

27. Explain the types of solutions related to osmosis and t

ans. Hypotonic Solution:

A hypotonic solution has a lower solute concentration compaged e the cell's interior. In this case, water enters

the plant cell by osmosis, causing the cell to swell. This influx of @ an be beneficial for plant cells, which rely on
wrgor pressure for structural support. ] N\

Hypertonic Solution: .
A hypertonic solution contains a higher solute con@'on than the inside of the cell. Water moves out of the
cell into the surrounding solution, causing the cell todese‘Water and shrink. This shrinkage is called plasmolysis and
can be harmful as it leads to loss of turgidity and ge cell function.

lsotonic Solution: s :
In an isotonic solution, the solute concer@n inside the cell is equal to that outside. Consequently, there is no

net movement of water across the cell me Ahe cell remains in equilibrium with its environment, maintaining its
shape and function. ‘ % '

/o, C no | @ HQ

HOT B HQ ]

_Cell wall \_Vacuole ; y:
In @mic conditions:  In isotonic conditions: In_hypotonic conditions:
© “plasmolyzed v Flaccid Turgid

Fig 8.16: Effect of Hypertonic, Hypotonic and isotonic solution to plant cell.

28“ How do plants adjust osmotically in different environments? Discuss the adaptations in
, hydrophytes‘ mesophytes, xerophytes, and halophytes. ‘
Ans. Introduction to Plant Habiats : . e

Plants grow in diverse habitats ranging from aquatic to dry terrestrial environments and saline soils. Based on

their adaptations. to water availapility and salinity, plants are categorized into hydrophytes, mesophytes, xerophytes,

and halophytes. -
Hydrophytes: - : : . . i . '

-H'y'drophy’fes live in agpatm envnrpnrr.\ents like freshwater. and.manne ecosystems. These plants have evolved
specialized 0sMOtic mechanisms to survive in hypotonic or hypertonic surroundings.

e Hydrophﬁesf These grow in saline, hypertonic conditions where water tends to leave the cells. To.cope,
th’ey excrete excess salts using salt glands and synthesize organic solutes such as proline, glycine betaine, and sugars


https://v3.camscanner.com/user/download

to increase their internal osmotic potential, helping them retain water. Additionally, thick cuticles reduce wae, logg
and they possess halophytic traits to tolerate high salinity. —_— |
nually enters the cells, To

. ; here water conti
. Freshwater Hydrophytes: These face hypotonic environments W : Vo
overhydration, they expel excess water through structures like hydathodes or vacuoles. They actively absorp s iq

- : titiclae - Sug
as potassium and calcium to maintain osmotic balance. These plants usually have thin or absent cuticles ang redUCez
root systems, relying on direct absorption from their environment.

Examples: Water lilies, lotus, seaweeds, and tape grass.

N~ '/ ) ( ‘ “:‘ V{tr‘ N : : 45 ‘ . : S ——
Fig 8.17: (a) Waterlily floating in freshwater. (b) T@qss in fresh
Mesophytes: . ' , ' \ _

Mesophytes inhabit moderate environments that are i@oo. dry nor too wet. They thrive in soijl with
moderate water and salt content and humidity. These x/e well-developed roots and shoots with a fy|

~ functional vascular system. They generally do not require s smotic adaptations. Their leaves are broad, flat, ang
- green, containing stomata on the surface for gas exchan% ' '

Examples: Rose, tomato, and daisy.-

water lake.

I
»

, Fig 8.18: Exa'mplesvof meséﬁhytgs_, léft (rose)-"and righf (dal'sy); =4

Xerophytes: ) ; AEEAE, : S g

.- Xerophytes are adapted to survive dry conditions and minimize water loss. Some store water in fleshy stems or leaves
and are called succulents. Other adaptations include waxy leaf coatings to reduce evaporation, leaf shedding during - -
drought, and leaf folding or repositioning to maximize sunlight absorption efficiently. These adaptations help

~ xerophytes conserve and use water effectively. ) : Lo o L

Examples: Thorn trees, desert marigold, and blue agave.
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ploptY e - - O
Halophytes In saline soils or w 0 Wi
olerate high salt levels by having succulent lea gh salt concentrations such as Nﬁ?ﬂgdz, and MgSO4. They

ified i i eaves and sometj es also have
leaves modified into spines to reduce surface area and water Ior.:'ses stems that storoNgleg Some halophy!

examples: Sea arrowgrass and sea lavender ° (b.

: lg 29. Whét are the key physiolt‘)(alj"nééha:ni"sms used by marine hydrophytes to survive in hypertonic

' environments? ¥4 Bty (P
‘Ans. Challenges in Hypertonic Enyirg nts: , .

Marine hydrophytes live in @ ater where the. surroun,dingso[miion has higher solutg confentration than
" their cells. This condition causesff to move out of the cells by osmosis, which can lead to dehydration and cellular

damage. « TR \‘9 Rl
- Adaptations to Maintain, alance: . : 4 3 _
. prevent’ water loss riné'h'y'drophytes have specialized salt glands tha_t excrete excess salts out °,f the plarlt,
thereby reducin fiteriial s‘alt concentrations and helping retain water. Ad.dlt_tonally, these Rlants_ syn;hesnzg arganic
" solutes .suCh asgp‘rolirié glyc'ine betaine, and sugars, which increase their internal os:'noi_:lc potential. This higher
Osmotic POtentia| ensid e"thé cells helps‘-ip‘retaining water and maintaining turgor pressure.
Physical Ada e i Wy ‘ : : e, i A D
Marin Pt i P barriers to water loss. Their ovi Il physiology exhibits
* Marine hydrophyte: - thick cuticles that serye as Darriers h
es also possess thic / ; i
halophy ch tra?ts};that enél?le-t'hé_m to tolerate the stressfql_sa[nne environment effectiv y

o - : -faced by freshwater hydrophytes and their ‘adaptations to
30. Describe the osmotic challenges :

e maintain osmotic balarice. ' o : t
. "™. Challenges in Hypotonic Environments: LS
, 3 : Ayvict in environments Whe
thej Freshwater hydrophytes exist In €N ells by osmosis,
~IF cells, Water continuously enters the ¢ e J

ere the external solution has a lower solute concentration than
which can cause overhydration and bursting of cells.
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Osmoregulatory Adaptations: hvt
: ater i freshwater hydrophyte . ;
To counteract excessive water intake, y ey also actively absorb essential ions like DOtassiu;]t“r@s

called hydathodes or store it temporarily in vacuo|e§. Th
calcium to maintain the osmctic balance between the intern

Structural Adaptations:

These plants often have thin or absent cuticles, w

s expel surplus water through specializeq Siru

al and external environments. g

hich facilitate efficient water exchange. Their root SYStems
My

be reduced because they can absorb nutrients and water directly from their aquatic environment.

10.

1.

- A) Increasing transpiration B) Abs

A Cactus

What is osmoregulation in plants?

A) Energy preduction in cells

B) Maintenance of temperature .

C) Regulation of water and solute balancey”
D) Leaf formation '
What happens when a piant cell is placed in a
hypotonic solution?

A) Water enters the celly” B) Water exits the cell

C) Cell undergoes plasmolysis

D) The cell dies immediataly

Which condition causes plasmolysis in plant cells?
A) Hypotonic environment , '
B) Hypertonic environmenty” . o

C) Isotonic environment D) Waterloggin

In an isotonic solution, the net movement of water
is: .

A) Into the cell B) Out of the cell

C) Zerov” D) Unpredictable

Plants growing in aquatic environments are called:
A) Mesophytes B) Hydrophytesy” -

C) Xerophytes 7 D) Halophytes

Which of the following plants is an exam

freshwater hydrophyte? @
B) Water lily
D) Blue ag

A) Desert marigold
C) Sea arrowgrass
Marine hydrophytes combat salinj %
ing more salt

C) Excreting excess salt and pr solutesy”
D) Closing their stomata per,

What do freshwater es use to remove
excess water? '
A) Salt glands

E x ) Stomata /
C) Hydathodes andaeudles v D) Leaf hairs

Which plant has 47 thin or absent cuticle and

reduced root system?

A) Xeropﬁyte
B) Freshwater hydrophytey” _
C) Halophyte ' D) Masophyte

“What are mesophyies?

A) Plants in saline water

B) Plants in moderate environmentsy”

C) Desert plants ~ D) Marine plants”
Which of the foliowing is a mesophyte?

\ B) Tape grass

C) Rosey” D) Sea lavender

What is a common feature of mesophyste |,

! ay
A) Needle-shaped leaves  B) Waxy thick'cuticlem
C) Flat, broad leaves with stomatay”
D) Spiny and succulent

13. What are xerophyte
A) Plants adapted / eRvironments v

B) Plants that live im\yateér ,
. Q) Salt-loving D) Temperate forest
plants
14. Succ entsg type of:
B) Xerophyte v

e D) Hydrophyte
daptation is common in xerophytes?

15.
%’m cuticle
\ axy coatings and leaf dropv”
) Enlarged vacuoles D) Salt excretion
Halophytes grow in: ,
A) Freshwater lakes B) Humid jungles
C) Saline soils or salty watery” '

D) Shaded areas
17. A plant with succulent leaves and saline tolerance

is a:
A) Mesophyte B) Halophytey”
C) Xerophyte D) Hydrophyte
18. Which of the following is an example of ;
halophyte? - ,
A) Tomato B) Sea arrowgrassy”
C) Lotus D) Rose '
19.  What are salt glands used for in plants? _
" A) Water absorption B) Nutrient exchange
C) Salt excretiony” D) Leaf expansion-

20. What are hydathodes?
A) Roots that absorb nutrients
B) Structures that expel watery” ,
C) Salt-secreting glands D) Waxy cuticle pores
21. Why do xerophytes fold or reposition their leaves?
A) To release water ) .
B) To absorb sunlight efficiently and reduce water
lossy” ‘
Q) To increase surface area D) To attract pollinatqrs

22.  Plasmolysis is a result of placing a plant cellin:

A) Hypotonic solution
* B) Hypertonic solutiony” )
Q) Isotonic solution D) Distilled water
23.  Which of these plants stores water in stems?
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2.

Ans.

Ans.’

Ans.

Ans.

Ans.

Ans.

Ans.

10.

An_s, :
. special osmotic adaptations. '

" Describe the Jeaf structure of mesophytes.
Ans,

n,

- How does an isotonic solution affect plantm
Ans.

i cCu|ents\/ ) B) Meslophytes

N2 ohytes D) Aquatic f 28. Wh ; i
e . | ¢ ferns Y do hydrophyte;
0 :aesophytes, which structure js well developed; o - y'te Rl
" - Jlands B) Leaf hairs “A) To absarb more nutr ants
2 VasculaF_SVStem o D) Hy dathodes B) Because they absorb utrients directly from
. wat
Freshwater hydrophytes actively absorb jong such Q) To arihorin soil bet
o o Il better
o ahletie B M ' D) To support tall
Sod"::man A e ) Ng;%':es'”m and sulfur 29.  What caF::es swei;i:;elirr’nsplant cells?
0 P.c:::l g, commc;: an? Zinc . A) Water entering in hyootonic solutiony”
whi hytes but not i fresh N marine B) Loss of water in hypertonic solution
ydroPRYtS water hydrophytes C) Equal solute balance |
A H)’dath?j iints El;))Salt glandsy” D) Active transpc::tance ]
) Reduced roots Broad leaves' 30. w
. What i in sali
what ,d'; halophytes and xerophytes haye in env?rorlnsmte':;s;nam challeng i o
commons? ’ ' A) Nutri ici .
. ' Nutrient defici
cuticles B )! ot

2; ;:anulent tissuesy” ! HYd.a g B) Water loss due to highrsaltrebntentration v
D) Stomata on upper surface only | B mnighy ) Pogr i

®

1. Whatis 0smoregulation in plants?

> Ags. tC))s:tmoregl..lrls-tllon is the process by which plants maintain &e internal balance of water and
dissolved substances. This helps them Survive despite changing enyj on@l conditions. '

Why do marine organisms sometimes not require osmoregu : | . |
Many marine organisms have cells with the same osmotic pres seawater. Therefore, they can undergo
osmosis without needing active regulation. = ‘ ‘ A '

O

dpcentration is lower. This causes the cell to swell.

What happens to a plant cell in a hypotonic solution?
Water enters the cell by osmosis because the external sol
What is plasmolysis? :

nic solution, causing it to shrink. This happens’ because

Plasmolysis occurs when a cell loses water in a h
water moves out of the cell, ' &

In an isotonic solution, the solute concentati wifiside and outside the cell is equal. There is no net movement
of water, so the cell remains stable. : . ' '

What are hydrophytes?.
Hydrophytes are plants ‘adapted .t6%i
mechanisms to manage water balanc ) '
How do marine hydrophytes @ ith high salinity? . )

They excrete excess salts t alt glands and produce organic solutes to retain water. These adaptations

help them survive in salt& : 2
What is the role of o@: olutes in marine hydrophytes?
Organic solutes such as

n aquatic environments like fresh or saltwater. They have special

oline and glycine betaine increase the plant's internal osmotic potential. This helps

retain water in a saline environment.

How do freshwater hydrophytes pfeyeni\: overhydration? ’ » s
They expel excess water using structures like hydathodes and vacuoles. This prevents their celis from bursting -
due to too much water intake. '

What are mesophytes? .

Mesophytes are plants that live in moderate environments, neither too dry nor .20 \)vet. Théy do not need

Mesophytes have broad, flat leaves with stomata on the surface. These leaves facilitate normal gas exchange and
water regulation. - . ;
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12.

Ans,

What adaptatlons do xerophytes have for dry environments?
Xerophytes have waxy coatings on leaves, store water in fleshy stems, and may shed leaves during gy,

These features minimize water loss and conserve moisture.

Ouh

. 13. What are succulents?
Ans. Succulents are plants that store water in their fleshy stems or leaves. They are a type of xerophyte adapteg 0
dry conditions, _ '
14. How do xerophytes use leaf folding?
Ans. Leaf folding reduces the surface area exposed to sunlight and wind, thus decreasing water loss. It also helps i
efficiently absorbing sunlight
15.  What kind of environment do halophytes inhabit?
Ans. Halophytes graw in saline soils or water with high concentrations of salts like NaCl and MgCI2. They are Speciy,
adapted to tolerate these salt ty conditions.
.1 6. How are halophyte leaves adapted to saline conditions?
Ans. Many halophytes have succuient leaves that store water, and some have |eaVeg mddified into spines to reducs
water loss. These adaptations nelp them survive high sahnlty O
17. " What is the functicn of salt glands in marine hydrophytes? .
Ans. Salt glands actively remcve excess salts from the plant’s tissue Thrs@s to maintain osmotic balance ang
prevent salt toxicity:. \ °
18. Why do freshwater hydrophytes have reduced root systems?(a
‘Ans. Because they absorb water and nutrients directly from their a% nvironment, their roots are often reduceq
This adaptation suits their habitat where roots are less esserffial.
19.  What happens tc plant cells in a hypertonic soluti \
Ans. Water moves out of the cells causing 1 them to shrink: stlts in plasmolysis, which can damage the celis
20. Why is maintaining osmotic balance |mportant ts?
Ans. Osmotic balance ensures that cells nelther swell vely nor shrink. This is vital for maintaining cell structyrs
~ and function.
21. How do xerophytes reduce water loss thr ] thieir leaves?
Ans. They have waxy coatmgs and may she S durrng dry periods. These features reduce transpiration and
" conserve water.
22. What adaptations help mesoph e W|thout speclal mechanlsms'-'
Ans. Mesophytes live in 2alanced envir ts with adequate water and nutrients. They have well-developed roots,
shoots, and vascular ystems t port normal growth. :
-23.  What are hydathodes ar-d therr rolez B
Ans. Hydathodes "are structure nts that ‘expel'ex'cess water. They help freshwater hydrophytes ‘avoid water
overload. @ LA - : i
24. How does Ieaf sene elate to osmoregulatron"
Ans. Leaf senescence of an pe influenced by water stress Some plant hormones that regulate osmoregulation
~ also affect the sehescence.
25. What role d &ies play in freshwater hydrophytes"
- Ans, Vacuyoles st cess water temporarlly to prevent overhydratlon They help mamtarn cell turgldnty and osmotic
balance. : L
8.9 THERMOREGULATION IN PLANTS = : -

@ What is thermore'gulation in plants, and how do plants respond to heat stress?

Ans. Definition and lrr'portance

Thermoregulation in plants is a type of homeostasis in which organisms, mcludmg plants maintain their interd!

body temperature despite variations in environmenta! temperature This process is crucral because hrgh temperatures

. can denature enzyrn ; and ‘darnage vital metabolic pathways
/’
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210 High Temperature
on’ with elevated tem

cope : : Perature5,
To.a stomata. This helps in dissipati Plants
o VIto the closure of stomata to
"adj”gthermal stress.

0

e :
‘ cially those |
ot plants: especialiy € In te

pngent wa

Mperate |

Ve es and struct .

o ing eNBYMES 2 hei tural proteing fr,

p,ote oteins maintain their functjq
p

other
to Iow tem

effects of Low Temperature
wns- Low temperatures affect the fluigjt

ter logs, 1

- . eqi
certain adaptations. They ¢ Nthesize gognz that often o
qUantitiEs 0

€Naturat;
o : ation,
a conformatlp S during lh(»:Te?te

Xperience te
f heat

Oling, primarily through the evaporation of
dry climates, water becomes scarce,
+ feduces the plant's ability to cool itself and can

Mperatures of 40°C or higher, have
-shock ‘Proteins, which play a vital role in

Ste Proteins act like mclecular chaperones, helping
Stress, '

erat s
Peratures, ang what adaptations help them survive freezing

! . o Y of the ¢
crystalline structures, IMpairing solyte tr -, Membrane, The lipids in the merbra

u‘gi?1 s disrupt normal cellular functions,
ch ations to Cold Stress
2

ked into
ansport ) come loc
port and damaging membrane-bound é@s Such structural

[ ]
\ in their cell membranes.

unsaturated fats maintain membrane flyjg; by von of unsaturated fait
fheS:ng membrane integrity at low temperal:Lr'etZ ?ﬁ Preventing the forma @crystalline structures, thus
fxrezsure_more harmful than a slow decline in tempéréture's adjustment, howey &radual, making sudden cold

feezing stress and Ice Formation

Exposure to freezing temperatures cap |
’ aound the cell wall, the damage is mj

ead to ice crystal formatio

forms outside the protoplasm, such
. However, ice formation within the

_ nimal, and the plant ca i
Promplasm leads to the perforation of membranes ang- ’mly killing the cell
Plants native to cold climates—sych as ‘ oy

: : oaks, maples,
pmposition in their cytoplasm. These solutes lower the fre

sihout forming ice, even though ice may still form in the cel

1. -What is thermoregulation in plants?
A) Regulation of water content

B) Control of photosynthesis ;

() Maintenance of internal temperature v’ O

D) Reproduction under heat - . : -

L What helps plants cope withhigh tep

A) Photosynthesis B) Transpffa

- 0) Evaporative coolingy” D) Rog tg

L What causes stomata to clo%
weather?

Ancreased sunlight @ess oxygen
C)Waterdeficiencyv/ ' |

D) Decreased photosynthesis j :
What are heat-shock proteins responsible for?
A Breaking down enzymes .
B) Enhancing transpiration .

C) Preventing protein denaturationy” )
. Cooling leaves B RO
| What happens to "membrane lipids in low
"mMperatures? < ' : ‘

g hot and dry

ses—have adapted by altering the solute
paint and enable supercooiing of the cytosol

~ A) Saturated fatty acids
Q) Urgéaturated fatty acidsy” D) Aromatic fatty acids

B) They form crystalline structuresyv”
C) They evaporate
«D) They break into amino acids

~ What kind of fatty acids increase in cold stress

- adaptation?
. B) Trans fatty acids

What type of temperature drop is more harmful to
plants? e _
A) Gradual drop B) Rapid chilling v’
@] Constahf low temperature D) Sudden heating
What does intracellular ice formation cause?
A) No harm . , B) Increased metabolism
C) Perforation of membranesv’”
D) Cell elongation , - '
How do cold-region plants prevent intracellular jce
formation? oo

" A) Increase cell wall thickness

.B) Use stomatal closure
C) Change solute compaosition v

" D) Freeze cytoplasm

1. What is thermoregulation in plants?
- +Ans. Thermoregulation is a form of Homees

E A) The become more fluid

tasis where plants maintain their internal temperature despite
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changes in environmental tem
cold damage.

2. How do plants cope with high temperatures? . _
Ans. Plants use evaporative cooling through the opening of stomata to lose heat. However, in hot and dry conditiong

stomata may close due to water deficiency, reducing their ability to cool.

3. What are heat-shock proteins and what is their function?
Ans. Heat-shock proteins are special proteins synthesized by plants under heat stress. They stabilize ang Protect

enzymes and other.proteins from denaturation.
4.  How does low temperature affect the cell membrane of plants?
Ans. Low temperature causes the lipids in the cell membrane to form crystalline structures, making the membrap,
less fluid. This impairs solute transport and affects membrane protein function.
5.  How do plants adapt to cold temperatures at the membrane level?
Ans. Plants increase the proportion of unsaturated fatty acids in their membranes.
fluidity and prevents crystal formation during cold stress. ‘
6.  Why is rapid chilling more harmful to plants than gradual cooling? Q
Ans. Rapid chilling does not give the plant enough time to adapt its membra
time for the necessary physiological adjustments. C)
o~

perature. This helps protect their enzymes and metabolic activities from heat o, ‘

is Melps maintain membran,

osition. Gradual cooling allgy

gells?

7. What happens when ice crystals form within the protoplasm of
ausing cell death. This is much more

Ans. ce crystals in the protoplasm perforate membranes and orga
damaging than ice forming around the cell wall. - m
8. How do cold-region plants avoid intracellular ice formati
Ans. Plants like oaks and roses change the solute compositi
formation inside the protoplasm while allowing ice fo

8.10 MOVEM

g@ Describe different typé_s of move_men%

Ans. Movement in Plants ‘ _ , : :
Although plants are fixed organisms anfhcafnot move from place to place like animals, they do exhibit

movements in response to external and jnt muli. These movements are primarily expressed through altered

growth patterns. . e , ,
Tropic Movements S %3 ’

Tropic movements or-tropisms @r
curvature of a plant organ either tou¥far

Types of Tropisms : -y _
1. " Phototropism: Moverr@ response to light. Shoots usually show positive phototropism (towards light),
while roots exhibit iVe phototropism (away from light).
- 2. Geotropism: Re
" negative ge

&ells to supercool the cytosol. This prevents ica
Q! W the cell wall.

N PLANTS

—

ed in plants in reépohse to external stimuli.

wth movements in plants triggered by specific stimuli. They result in the
r away from the stimulus.

gravity. Roots display positive geotropism, growi-ng downward, while shoots show

, gtowing.upward. o _
ovement in response to touch: Forexample, climbing vines show this when tendrils coil

3. Thigmotro : ‘
: around a s%‘l due to differential growth on the side opposite to the point of contact.
4. Chemotropismi. Movement in response to chemicals. An example includes fungal hyphae that grow towards

_ -chemical signals. ;

\

1. Why can’t plants show locomotion like animals? C) Growth in response to stimuliy’ D) Random

A) They lack energy . B) They are rooted in bending . - .
place ‘ o ' 3. . Whatkind of phototropism do shoot tips show?
~ ©) They have no legs D) They photosynthesize " A) Neutral B) Negative
C) Positivey” " D)lrregular

2.~ What are tropic movements?'

A) Locomotive movements B) Internal movements 4. Whatis geotropisih?

er

A) Response to chemicals  B) Response to grav{ty‘/ B

|
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RespONse to water
0

of V Bt ha
pich pa;t the plant shows Positive l A) Boot bending toward qravity
5’ eon—oplsm - l B) Tendrilg F el J 3o 4 cnpart

’“ LC;{\/(‘Q p') Stem ? ) ,,-’:1- ae growing fowar § chormicals /

)’Ro(ﬂs D) H!‘;\r'r!\.(‘ ; '}" Shant growing t7wa 4 light

what is thigmotropism? ; 8 What is phatoperiodism?
b. A pespon<e to heat ‘ B) Responen 10 sound A} Reconnsa o temporatyrs

0 RospONS® to touchy/ D) ReSpOnse 1o light B) Respnnce ta air praasurs

47" ®

what is 2" example of chemotropism? () Pospanse to day lengt™ &
1. Why can’ - — N l’J’,jr‘m'vr\qr\ to water gualatlity e
Tff N Pl yl ) ‘fp'“"‘ﬁ show locomotion like animals? o -

. ns. Plants are fixe : ' ,
{‘}/ A e xed organisms and cannot mave from place to place They re<po rrgh through
— qrowth movements instead. place to pia ey resp

L

Whai are tropic movements in plants?

Ans.

toward or away from stimuli like light, gravity, and touch
; What is phototropism?
AnS. phototropism is plant movement in response to light Shoots show posi®i

show negative phototropism.

s Whatis geotropism and how do roots and shoots respond to i
Geotropism Is plant movement in response to gravity. Roots @r.

Ans.

D) Response tq light

'em i .
Tropic moven ents are growth movements in response to external stimuli Th

mc/rivard

while shoots grow upward showing negative geotropism.

5. What is thigmotropism?

Ans.
structure.

6. Whatis chemotropism in plants?

Ans.
certain chemicals.

Thigmotropism is movement in response to touch. An gx

Chemotropism is a plant's growth response to

; is the coiling

e ".r.v’m?r.'; inuohie bending

@)trcplsm while roats typicaily

P ¥ m,
showing positive Geo ropIs

of tendrils wound a support

ical stimuli. Fungal hyphae, for example, grow toward

8.11

PERIODISM

@ What is photoperiodism in pl

Ans. Definition and Discovery
Photoperiodism is the response

£

how does it influence flowering?

s to the length of day and night, enabling them to adapt to seasonal
1920 by Garner and Allard, who discovered that

environmental changes. The pheno @ was first studied in
certain plants like tobacco only fl Aft€r being exposed to a specific sequence of short days.

Classification of Plants Bas

%toperiod ' )

nse to photoperiod, plants are classified into:

Based on their floweringre
» Short-day plants (@: Flower when the dark period exceeds a critical length.

s Long-day plants (LDPs): Flower when the dark period is shorter than a critical length.
s+ Day-neutral plants (DNPs): Flowering is independent of photoperiod.
Table 7.2: Classification of Plants According to Photoperiodic Requirements

==
L Short-day plants (SDPs)

Long-day plants (LDPs)

—]

Flowering induced by dark periods longer than
a critical length (e.g., cocklebur 8.5 h; tobacco
10-11h).

Flowering induced by dark periods
sherter than a critical length (e.g.,
henbane 13h).

"Da!-neutra! plants (DNPS;}

Flowering independent of
photopariod.

=

Examples: cocklebur (Xanthium),
lchrysanthemum, soybean, tobacco, strawberry.

s

Examples: henbane (Hyoscyamus niger),
snapdragon, cabbage, spring wheat,

spring barley.

q e
Examples. cucumber,

tomato, garden pea, maize,
cotton,
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'g 35.. Explain the mechanism of flowering in plants with reference to phytochrome and florigen. _

Ans. Role of Phytochrr)me
The flowering response is closely linked to a photoreceptor protein called POREARIRITSS, NG €xists 1 tig

interconvertible forms:
e P660 (inactive): Absm bs red light (660 nm) and converts to P730.
e . P730 (active): Absorbs far-red light (730 nm) and converts back to P660.
+ In natural conditions: :
¢ Daylight converts P660 to P730.
» Darkness converts P730 back to P660.
This interconversion mechanism acts as a biological "clock" that measures the dur
Effect on Flowering
* Inshort-day plants, red light (which promotes P730) inhibits flowering.
* Inlong-day plants, red light and the presence of P730 promote flowerin
If the long dark period of a short-day plant is interrupted with Ilghé’prevents flowering. Conversely,
interrupting the night in long-day plants induces flowering. -
Florigen: The Flowering Hormone ¢
Recent research suggests that phytochrome interconversion is n sole mechanism for flowering. The
biological clock within the plant triggers the production of a ﬂgé cing hormone called florigen in the

of darkness.

leaves. Florigen travels through the phloem to the floral buds, initiatin wering processes.

“C) Red light at 660 nmy” . D) UV light

. 1. Who first studied photoperiodism in 1‘9‘20?
What does phytochrome P730 absorb?

A) Darwin and Lamarck B) Hooker and Linnaeus

C) Garnerand Allard v D) Mendel and Watson A) Red light ' - B) Blue light
2. ' Which plant was studied by Garner and Allard’ C) Far-red light at 730 nmv”
A) Tomato B) Maize - D) UV light
@] Tobacco»/ ‘ D) Rose What happens to P730 during the night?
3. . What type of plahts 'ﬂov[rer under.long pig A) It is stabilized . B) It converts to P660v"
' A) Long-day plants - B) Short-day w2 3 C) It remains active D) It is destroyed
. C) Day-neutral plants D) Biennials 10. What is the hypothetical hormone responsible for
4.  Which plants flower without bem enced by flowering?, -
" day length? . 1 A) Auxin ~ B)Florigenv"
_ A) Day-neutral plants\/ B) Sh@/ plants _ Q) Cytokinin - ) D) Abscisic acid
C) Long-day plants - D j 11. Where i is florigen produced? E
5. What is the critical or flowermg in A),Roots - 'B) Floral buds
"~ photoperiodism? . C) Stems D) Leavesv”
A) Day length- ight intensity | “12. What does florigen travel through to reach floral
C) Dark period len& ) Water availability _ buds?
6. What happéns i rk period is interrupted in © A) Xylem : B) Stomata
short-day plan ; C) Phloemy” D) Chloroplasts
A) Flowering occurs faster B) No effect . . 13. Which of the following is a Ibng-day plant?
Q) FIowén'ng isprevented\/ k ‘ G A) Tobacco ' B) Chrysanthemum
D) Leaf fall-begins C) Henbaney” _ . D) Strawberry
7. - What does the phytochrome P660 absorb? ' ' .
A) Far-red light ' B) Blue light -

1. What is photoperiodism? ¥ ' ‘ “y 5

Ans. Photoperlodlsm is the plant’s response to the relatlve lengths of day and night. It allows plants to
‘ adapt to seasonal changes in their environment. .

2. . What discovery did Garner and Allard make about flowering in plants? '

" 'Ans. They dlscovered that tobacco plants flower only after a series of short days. This led to the. classmcatlon of

plants ‘based on their flowerlng response to day length.
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are the three types of plants |,

and day- . ot ' :
-neutral plants. Each type flowers under different

short-day plants, This shows the jmportance of

S H .
" tWo forms: pe60 and P730. These forms interconvert in

(v ht re classified into s 35ed on photonas:.. .
Ij‘ﬂs, P‘a:(;ii;ns o light arsd daric hort-day, long-day, OPeriodic responser
" 0 . . & : .
:40‘" does hzr :s"i‘r:teerrr:th'on aff.eu ﬂowe'i"Q in sh

~falond mgdarkness for‘:rt\eq by light, flowering i short-day plants?
" Conﬁnuous " their flowering, S Prevented ip

hat i the role of phytochrome in photoperigd: 3
( o sochrome acts as a photoreceptor thatF’ef.Iodlsm?
p rgponse t0 red and far-red light, heiping g i I

‘ asure dark

hat is florigen and what role does itpla
b origen s @ hypothetical flower 4
s nd initiates-flowering‘ :

; in floweri
Ing hormone pro ring?

ness duration.

Produced in the leaves, It travels through the phloem to floral buds

8.‘1.2 VERNALISATION

@ Explain the process of vernalisation in plants
: =0 duction to Vernalisation 3 '

giennial and perennial plants are stimy
malisation- -
gite of stimulus . : ‘
The low temperature stimulus is received by the shoot a
by the leaves as in photoperiodism. '
ypes of Response in Plants .
~ For some plants, vernalisation is an absolute requireme
flowering. ' ‘ LD m '
puration and Temperature Requirement: ’
The duration of low temperature (chilling) tr
Temperature around 4°C is found to be very eﬂect@

pexbf

Hormonal Response o
It stimulates the production of a hormone

CB’Stem or embryo of the seed, but not

‘Iated to flowering by exposur%\w. temperature. This is called
) !

@ile in some cases it simply assists in inducing

quired- varies from four days to three months.

- @'vemaﬂin“, which induces vernalisation.
Role in Plant Reproduction ' B N N T ‘

'synchronise the
ourable times of year.

Photoperiodism and vernalisation
environment, ensuring reproduction at

reprbductive' behaviour of -plants with their

They also ensure that ‘membe’r@e same species flower at the same time, encouraging cross pollination

for genetic variability.

What is Vernalisationzs T e v AR R
A.Induction of dotm%ﬁ plants - ) e
B. Stimulation of flowering by high temperature
C. Stimulation of flowering by low temperature
D.Suppression of seed germination - . *
Which .plant partsv receive the vernalisation
stimulus? . : '
A leaves _ B.Roots
C. Shoot apex or seed embryO\_/ '
D. Stemrinternodes - G, B
What  is the . effective
Vernalisation? =~ .
< A28
- C.10°C

_temperature  for.

B. 15°C -
D.4°CY”

How long can the chilling period for vernalisation

- last?. Sk
-A.1to 2 hours - -

) B. 1 day only
C. 4 days to 3 monthsy”  D. 6 months to 1 year
What hormone is believed to be produced due to

. vernalisation?
A. Auxin . B. Gibberellin
C. Vernaliny”’ D: Cytokinin

What is the function of vernalin? -
A. Inhibits flowering
B. Stimulates seed dormancy

~ C. Induces floweringy”

D. Promotes root growth.

In which plants is vernalisation an: absolute
requirement? - : :
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A. By, changing the structure of DNA
B. By ensuring simultaneous flowering for crosg
pollination

A. All annual plants
B. Some biennial and perennial plants/

hotoperiodic plants e )

C. A;q:litic plants D. Photop p C. By producing hybrid seeds

. 8. What is the purpose of vernalisation in relation to D. By altering chlorophyll content NoT
the environment? 10. Which of the following is m_,e aboyy
A. Inhibits seed germination vernalisation? v
B. Promotes leaf development in summer - A. It requires high temperatures.
C. Synchronises reproductton with favourable B. It involves the sh‘oot apex or seed embryo.

conditions v” C. It induces flowering.
D. Causes early dormancy in winter ‘ D. It can last from four days to three months,
9.  How does vernalisation promote genetic

variability? , _

S g) 1.  What is vernalisation?
Ans. Vernalisation is the stimulation of flowering in biennial and peml plants by exposure to |oy,
. I

. Tick (v') the correct 'a'nswer

1.

temperature. It helps align the plant's reproductive phase with favourable ental conditions.

Which part of the plant receives the stimulus for vernalisation?

. The low temperature stimulus for vernalisation is received by' the shodtapex of a mature stem or the embryo of

the seed. Unlike photoperiodism, the leaves do not perceive this stlw
What is the role of vernalin in vernalisation?

. Vernalin is a hormone produced in response to low temp(} exposure It is responsible for inducing

flowering after vernalisation has occurred. \
How long does the low-temperature treatment for ion usually last?
. The chilling treatment for vernalisation varies from leys to three months. A temperature around 4°C i
found to be most effective. : ¢
How do photoperlodls_m and vernalisation be ants?
.-Photoperiodism and vernalisation help synchr - the reproductive behaviour of plants with the seasons. This
ensures flowering at optimal times and pro cross pollination for genetic diversity.
ED EXERCISE

PLE CHOICE QUESTIONS |

Process by which water eva@s from surface of Ieaf pnmarlly through stomata:

(a) Transpiration \/ ttation (c) Imbibition _ -(d) Cohesion
Through which struc most of transpiration occurs? : ,

(a) Root hair 7 Q(b) Phloem - (€) Xylem i "~ (d) Stomata v~
The TACT theory explains: ’ ; TR .

(@) The movem% trients in the plants (b) The transport of water in plants v/

(c) The absor% minerals - (d) The process of photosynthesis

Which of the felfowing is not a function of xylem?

(a) Transport of water (b) Transport of minerals

(c) Transport of food v* ~++ (d)Mechanical support

Which of the following has a perforated cell wall? } pr *

(a) Vessel v (b) Fibre () Tracheid (d) Sclereid
Exposure to Iow temperature stimulates the process of flowering in bleﬁnlal or perenmal plants:
(a) Dormancy (b) Photopenodlsm () Vernalization v/ ~ (d) All of above -

 Plants that are adapted to survive in dry conditions:

(a) Xerophytes v*  * (b) Hydrophytes ' (9 Me'so.phytes - (d) Hahlophytes
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F LONG QUESTIONS

Q1. Describe osmoregulation in Hydrophytes and Halophytes?

Ans, See long question number 28. ) ) -

Q2. Describe the Physiological adaptation of plants to e)ftreme conditions. How do plants adjust 1,
membrane composition and protein structures to survive high and low temperatures?

Ans. See long question 31 and 32. 4 '

Q3. What is the role of meristem in the growth of plants?

- Ans, See long question 16

Q4. 'Describe the mechanism of opening and closing of stomata?

Ans. See Long question 6 7

Q5. Explain the concept of photoperiodism and its influence on plant flowering. How do short-day, l°"9'day

and day-neutral plants differ in their flowering responses, and what role dogsiphy$ochrome plays in this
process?

Ans. See long question 34 and 35. o

INQUISITIVE QUESTIONS |

1. Can you explain the hypothesis regarding the opening and closin f stomata?
Hypothesis on Stomatal Movement:

The opening and closing of stomata are primarily controlled by the tu @sure changes in guard cells. When

guard cells take up potassium ions (K*), water enters by osmosis, incrg®si turgor pressure that causes the stomat;
to open. Conversely, loss of K* leads to water exiting guard cells ing turgor pressure and causing stomatal
closure. This mechanism helps plants regulate gas exchange aff @ loss according to environmental conditions
2. What mechanisms enable carnivorous plants to supp their nutrient uptake despite being
autotrophs? B

Supplementary Nutrient Uptake in Carnivorous Plants? 0 . I
Carnivorous plants perform photosynthesis like other 3 "Qphs but grow in nutrient-poor soils, especially lacking
nitrogen. They have evolved specialized structures ti€ky traps, pitfall traps, or snap traps to capture and

digest insects and other small o,rgan'isr_ns, absorbirgnutrients like nitrogen and phosphorus from their prey to
supplement their growth requirements. ; ST ~

3.  How can you say that parenchyma a
Support Role of Parenchyma and Scleren
Parenchyma cells provide flexible SUppbw
Sclerenchyma cells have thick, lignifi h
" protecting against bending and.br. E'Q’
- 4. How do the annual rings
Annual Rings as Indicators
Annual rings in trees form

enchymé, provide support to plants?

ing sbaces'and storing nutrients, he!pingv maintain the plant's shape.
at provide rigid mechanical support and strength to mature plant parts,

climatic variability?

tee : A

ariations in growth speed throughout seasons, typically wider rings during

favorable conditions (wa t) and narrower rings during stress (cold or drought). By studying the thickness and

density of these rings, s can infer past climatic conditions and changes over years.

5. Howdoes Pre% ow Theory explain the movement of sugars through a plant?

Pressure Flow Theory«of Translocation: " e ' ' ‘ R

~ According to the Pressure Flow Theory, sugars produced in leaves (sources) are actively transported into sieve tubes

- of the phloem. This increases osmotic pressure, drawing water in and creating a pressure gradient that pushes the

sugar solution toward sink areas (roots, fruits), where sugars are unloaded and used or stored. '

6. What strategies would you adopt to induce flowerln'g in a plant? ne
Strategies to Induce Flowering: : ‘
Flowering can be induced by manipulating environmental factor
temperature (vernalization). Additionally, applying plant hormo
light can stimulate flowering in some plants,

\

s such as light duration (phdtoperiédisrﬁ) or _
nes like gibberellins or interrupting dark periods - 7
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. Self-

marks: 28 ; F Assessment Unit 08
Ma)(. gach of the fO"OWI.ng question hag ; ! i
ol he process by which water Vapor e°.ur Options, Select th - Time allowed 60 Mi
|, Transpiration (b) Gut Xits the leaf surface . ot 2nswer. (10x1=10)

@ art of the plant is pr; Ultation e, mainly via stomata, is known as:
, hich ':Jhairs is Prlmarily respon Sible'f (©) Imbibition " (d) Cohesion
| ?izeR ;)';J\cT mechanism n'-.ain(:); e 5 th(e)';:ajority ol e

accou L C) Xyl

5 Nutrient movement in plants nts for: ylem () Stowata |

b) Water transport through plant tissueg

© wmineral uptake from soil . . 4

(d) Energy productior) in photosynthesis . : )
i which of the following is.not considered a furcs: ' ‘ ,
‘ (a)lconductlng water (b) TranSpo'rtih d.“"._“m“ Qf xylem tissue? -

© Moving sugars () PFO\)iding"stE:u’l':sowed minerals L : O
which plant structure features a perforate ; :rlall support - _ | Q
() Vessel element (b) Fibre ell wall to aid in transpo |
6 The stimulation of flowering in biénnials.and 3 i .(c).Tracheid - o (d) Sclereid
(9 Dormancy. B Photdnedenr, T sposiye R ek .

g : odism F 3 $h -
plants_specmcally adapted for arid, dry thironmentrfca)r\ée::ﬁlelza-tlor\ (d) All of the above
(a) Xerophytes ‘ (b) Hydrophytes g :
If a cell accumulates more sugar, increasing solute concenftz water potential will:
la}Ingrease , .- (b) Decrease . (©) am,stable "(d) Be unaffected -
9 In ad"a“cef’ plants, which Str“‘_:t“"e is responsible for sport of food substances?
(a) Companion cells (b) Sieve tube elements eteel cells " (d) Tracheid elements

Which plant hormone is known to suppress grogo S arid stema?

(d) Halophytes

—_
(=)

(a) Auxin " -~ . - (b) Ethylene () Cytokinin -+~ . (d) Gibberellin
Write short answers to the following questiops; AR o AT '
Differentiate between macronutrients and migr ents? & el }

What are the main three pathways for the ent-of water between plant cells? *

Differentiate between hypertonic and hy solution? - e -

Write down the phases of plant gro\ h? N A R ' 3 : :
Differentiate between Ver'nalin and %n R e e Ny T

Write detailed answer to the fo g question. .. iy T AEASE)
¥ d closing of stomata? - =~ - e - . -
hytes and Halophytes? = O

(5x2=10)

!\l

o

Describe the mechanism of op,
* Describe osmoregulation-in
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