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PLANT WATER RELATIONS 



 

PLANT WATER RELATIONS 
 • Fundamental concepts 

• Absorption of water 

• Ascent of sap 

• Transpiration 

• Guttation 

• Translocation of organic solutes 

 



FUNDAMENTAL CONCEPTS 
• Passive transport: 

– IMBIBITION 

–DIFFUSION 

–OSMOSIS: 

–  Endosmosis, Exosmosis, Turgidity, 
Plasmolysis  

–Hypotonic, Hypertonic and Isotonic 
solutions 

- Water potential & its components 

• Active transport: 



      Water absorption 
• Structure of root hair  

• Sources of water for absorption 

• Regions of root 

• Radial transport:- 

                             Symplast & Apoplast 

• Mechanism:-1. Active osmotic and   

    non-osmotic absorption 

          2. Passive absorption 

http://www.google.co.in/imgres?imgurl=http://static.ddmcdn.com/gif/willow/root-info0.gif&imgrefurl=http://science.howstuffworks.com/dictionary/plant-terms/root-info.htm&usg=___5Dsu_qpC_1V5Mvlpqg0-a4TcA0=&h=356&w=303&sz=69&hl=en&start=40&zoom=1&tbnid=JnGB3tXkr_ncsM:&tbnh=121&tbnw=103&ei=ZakrUe7kGMGxrAfF64CQAg&prev=/search?q=absorption+by+roots&start=20&hl=en&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CE8QrQMwEzgU


       Ascent of sap 
• Path of ascent of sap:- Xylem 

-Balsam plant experiment 

• Components of  xylem sap 

• Transpiration pull theory: 

      Cohesion 

      Adhesion 

    Transpiration pull 



       Transpiration 
• Types:-  

• Stomatal, lenticular & cuticular  

• Structure of stomata 

• Mechanism:-  

• Starch hydrolysis theory 

• Proton transport theory 

•  External factors , Significance, 
Antitranspirants,  Guttation. 

http://www.google.co.in/imgres?imgurl=http://www.ubqool.com/static/contents/images/5086_9438_33704.jpg&imgrefurl=http://www.ubqool.com/static/contents/2858/33704.html&usg=__J0Si1oFy41shQ9L3mCwTynZFprc=&h=300&w=300&sz=47&hl=en&start=3&zoom=1&tbnid=cmE0ZoUmDlXMdM:&tbnh=116&tbnw=116&ei=CaUrUaiiOYHprQeMrIDQAg&prev=/search?q=transpiration&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC0QrQMwAg


Translocation of organic solutes 

• Path of translocation:  

  Girdling experiment 

       Tracer method 

• Composition of phloem sap 

• Munch’s mass flow hypothesis 

•  vein loading 

http://www.google.co.in/imgres?imgurl=http://www.uic.edu/classes/bios/bios100/lectf03am/phloem.jpg&imgrefurl=http://www.uic.edu/classes/bios/bios100/lecturesf04am/lect19.htm&usg=__f2ppJZWo1O8me2axIrlrXeEDLy0=&h=601&w=801&sz=43&hl=en&start=1&zoom=1&tbnid=MSFjS_yehZAqZM:&tbnh=107&tbnw=143&ei=vKgrUbicGs3rrQeRw4CIAQ&prev=/search?q=food+transport+in+plants&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CCkQrQMwAA


 The process of imbibition involves 

A. Semi permeable membrane 

B. Adsorption 

C. Hydrophilic substances 

D. Swelling of imbibiant 

     1. Only A                2. Only B & C 

     3. Only  B, C & D     4.  Only A & C 



IMBIBITION 



When protoplasm just begins 

retreating from the cell wall it is called 

1. Plasmolysis 

2. Deplasmolysis 

3. Incipient plasmolysis 

4. Replasmolysis 



Incipient Plasmolysis 

 

http://www.google.co.in/imgres?imgurl=http://www.microbehunter.com/wp/wp-content/uploads/2009/onion_plasmolysis3.jpg&imgrefurl=http://www.microbehunter.com/2008/12/16/observing-plasmolysis/&usg=__Vx9ZxZM0oI0E0yDQGC-HQxzX0UU=&h=400&w=600&sz=146&hl=en&start=18&zoom=1&tbnid=lYonOcXQ5_iRmM:&tbnh=90&tbnw=135&ei=AKgrUcXuMsXTrQeb8oF4&prev=/search?q=incipient+plasmolysis+and+full+plasmolysis&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEsQrQMwEQ


 Turgidity of cell is necessary for 

A. Cell elongation 

B. Opening of stomata 

C. Mechanical strength of soft parts 

D. Wilting 

ANS:  

1. All these       2. only A,B &C 

3. Only A & B    4. Only D 

http://www.google.co.in/imgres?imgurl=http://uconnladybug.files.wordpress.com/2012/07/wilting-muskmelon.jpg&imgrefurl=http://uconnladybug.wordpress.com/tag/wilting/&usg=__LihLBl2GN5fMEb5xXfhB_KSuvD0=&h=372&w=500&sz=75&hl=en&start=17&zoom=1&tbnid=XEiKgAUSSHiaoM:&tbnh=97&tbnw=130&ei=g6YrUZT8IcXTrQeb8oF4&prev=/search?q=wilting+of+a+plant+occurs&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEkQrQMwEA


Turgidity & Plasmolysis 



Given below are the Ψs and Ψp of 

few cells, identify the turgid cell  

1. Ψs= -10 bars  & Ψp = 10 bars 

2. Ψs=  10 bars  & Ψp = -10 bars 

3. Ψs= -8 bars  & Ψp = 4 bars 

4. Ψs= -3 bars  & Ψp = 0 bars 

 

 

 



Components of water potential 

• Ψw=Ψs+ Ψp+ Ψm 

• Ψw=Ψs+ Ψp 

• In a turgid cell Ψw= -Ψs+ Ψp                             

      Ψw = 0 

• In a Plasmolysed cell            

  Ψw= -Ψs 



Lignin & Cellulose present in the  

xylem vessels show affinity to water 

due to  

1. Cohesive force 

2. Water potential 

3. Wall pressure 

4. Adhesive force 

 



Transplanted plant some time 

fails to survive because of  
1. Damaged leaves 

2. Loss of root hair 

3. Fail to adapt to new environment 

4. Absence of minerals  

http://www.google.co.in/imgres?imgurl=http://i47.tinypic.com/2uq2hrd.jpg&imgrefurl=http://forum.grasscity.com/indoor-marijuana-growing/551742-why-these-plants-wilting-pics-included.html&usg=__-3KMfu9LchCZUgoa3Jr2XhuhQ3M=&h=800&w=600&sz=305&hl=en&start=14&zoom=1&tbnid=RB7ApALjSdLOiM:&tbnh=143&tbnw=107&ei=-aYrUen2Ic6qrAfZ1oH4AQ&prev=/search?q=transplanted+plants+wilting&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEMQrQMwDQ


Root hair 



“Transpiration is a necessary 

evil”. This statement was given 

by 

1.Steward 

2.Abbe Nollet 

3.Slayter & Taylor 

4.Curtis 



 When a red blood  cell and a 

Parenchyma cell are placed in pure 

water  

1. Both become turgid 

2. Both become plasmolyzed 

3. Blood cell bursts open & 

parenchyma cell becomes turgid 

4. Blood cell becomes turgid & 

parenchyma cell bursts open 

 



Types of osmosis 

 



When 30% sugar solution ‘A’ is separated 

by 60% sugar solution ‘B’ by a semi 

apermeable membrane, then water moves 

from 
1. Solution ‘B’ to solution ‘A’ 

2. Solution ‘A’ to solution ‘B’ 

3. Both from solution ‘A’ to solution 

‘B’ and solution ‘B’ to solution ‘A’ 

4. Neither  solution ‘A’ to solution ‘B’ 

nor solution ‘B’ to solution ‘A’ 



OSMOSIS 



Rate of transpiration depends on  

A.Stomatal frequency 

B.Distribution of stomata 

C.Temperature 

D.CO
2
 concentration 

 

ANS:- 1. Only A         2. Only C & D 

        3. Only A & B   4. A, B,C & D 



 Root hair absorb water from the    

 soil, when  

1. Osmotic concentration is same in soil 

and cell 

2. Solute concentration is low in root 

cells 

3. Solute concentration is high in root 

hairs 

4. Solute concentration is high in soil 

solution 

 

 



Stomata open when the guard cell 

posses 

1. Less K
+ 

2. More K
+ 

3. More ABA 

4. High CO
2
 concentration 



Proton transport theory 



Moisture absorbing velamen 

tissue is present in  

1. Epiphytic leaves 

2. Hydrophytes 

3. Epiphytic roots 

4. Aerial root tissue 

http://www.google.co.in/imgres?imgurl=http://2.bp.blogspot.com/_Ne3bhx2j74s/S-L7QdaUPDI/AAAAAAAACZo/XsbDTSoiw2U/s1600/orchid+root+section+edit_edited-1.jpg&imgrefurl=http://beyondthehumaneye.blogspot.com/2010/05/orchid-roots-botanical-sponges.html&usg=__-P-kqQ0YnGawRo7d9i8iL3N8_h4=&h=787&w=522&sz=127&hl=en&start=2&zoom=1&tbnid=IqFbGSDYKBZwdM:&tbnh=143&tbnw=95&ei=f6IrUaurLs7MrQeRwIDAAQ&prev=/search?q=epiphytic+orchid+roots&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CCsQrQMwAQ


Epiphytic root 

 

http://www.google.co.in/imgres?imgurl=http://www.nybg.org/plant-talk/wp-content/uploads/2012/02/Aerial-orchids-3.jpg&imgrefurl=http://www.nybg.org/plant-talk/2012/03/tip-of-the-week/aerial-orchids/&usg=__pFTF486tdBffReunr9Bp6DAW6f0=&h=1024&w=704&sz=280&hl=en&start=28&zoom=1&tbnid=dc0o5C_tg_fwMM:&tbnh=150&tbnw=103&ei=uKIrUdSBD42rrAen84C4Ag&prev=/search?q=epiphytic+orchid+roots&start=20&hl=en&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDcQrQMwBzgU


 Guttation occurs during 

A.High root pressure 

B.More transpiration 

C.Less transpiration 

D.Low root pressure 

 

ANS:- 1. Both A & B   2. Both C & D 

     3. Both A & C  4. All these 

 



Guttation 

 



Dumbbell shaped guard cell are 

generally found in which of these 

plant species? 

1. Wheat 

2. Ground nut 

3. Gram 

4. Sun flower 



Guard cells of stomata 



Following are the adaptations to 

check transpiration in plants 

A.Thick cuticle 

B.Multilayered epidermis 

C.Sunken stomata 

D.Many hydathodes 

ANS:- 1. A,B,C & D 2. only A, B & C 

       3. Only A & B 4. Only C & D 

 



Adaptation to check transpiration 

 

http://www.google.co.in/imgres?imgurl=http://www.sbs.utexas.edu/mauseth/weblab/webchap10epi/web10.2-4.jpg&imgrefurl=http://www.sbs.utexas.edu/mauseth/weblab/webchap10epi/10.2-4.htm&usg=__aaeBCSkkBdb_xzSdrM9IXdDpgRY=&h=320&w=424&sz=76&hl=en&start=15&zoom=1&tbnid=HzJeKCoeOMlSzM:&tbnh=95&tbnw=126&ei=JKMrUfXGNoayrAfIuICIAg&prev=/search?q=thick+cuticle+on+leaves&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEUQrQMwDg
http://www.google.co.in/imgres?imgurl=http://images.botany.org/set-13/13-070v.jpg&imgrefurl=http://images.botany.org/set-13/&usg=__LJ5ZMFMHiUF78u3hLj4NJytdDec=&h=665&w=550&sz=150&hl=en&start=3&zoom=1&tbnid=eVX_b3Vg9MAGmM:&tbnh=138&tbnw=114&ei=3KMrUaq1IYL5rQegooDoAQ&prev=/search?q=leaf+t.s+of+nerium&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC0QrQMwAg


The movement of water through cell 

wall and intercellular spaces during 

radial transport in roots constitutes 

1. Apoplast pathway 

2. Symplast pathway 

3. Vacuolar pathway 

4. Both apoplast & symplast 

pathway 

 



Radial transport of water 

 



Drip irrigation is better than flooding 

for plant growth, because 

1. It maintains hygroscopic water 

2. It helps to maintain capillary water 

3. It maintains gravitational water 

4. It decreases transpiration 

 



Drip irrigation 

http://www.google.co.in/imgres?imgurl=http://www.clallam.net/waterconservation/Drip_Graphic.png&imgrefurl=http://www.clallam.net/waterconservation/&usg=__jPvvV3PgNfU5Rv7Uh9QC5UIR99A=&h=1701&w=2201&sz=605&hl=en&start=12&zoom=1&tbnid=aDX34EczqQhw7M:&tbnh=116&tbnw=150&ei=l5wrUeOkItDyrQe4_4BI&prev=/search?q=drip+irrigation+system&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD8QrQMwCw
http://www.google.co.in/imgres?imgurl=http://2.imimg.com/data2/PO/BU/MY-1847325/drip-irrigation-system-250x250.jpg&imgrefurl=http://trade.indiamart.com/details.mp?offer=1436153333&usg=__lgXx2BTZqyojmpXtHPZFCoDGhg8=&h=250&w=250&sz=18&hl=en&start=6&zoom=1&tbnid=qa4bJs9a-TiF6M:&tbnh=111&tbnw=111&ei=l5wrUeOkItDyrQe4_4BI&prev=/search?q=drip+irrigation+system&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDMQrQMwBQ


The following is not true with 

respect to Mass flow hypothesis  

1. High turgor pressure at the sink 

2. It explains only unidirectional 

flow of solutes 

3. The source & sink are connected 

by sieve tubes of phloem 

4. The flow of organic solutes en 

mass due to difference in turgor 

pressure 

 



Mass flow hypothesis 



Passage or lumen of xylem 

vessels are blocked by 

1. Callus pad of Duramen 

2. Callus pad of Alburnum 

3. Tyloses of Duramen 

4. Tyloses of Alburnum 

http://www.google.co.in/imgres?imgurl=http://openclipart.org/people/usiiik/usiiik_Annual_Rings.svg&imgrefurl=http://openclipart.org/detail/28952&usg=__gRE8nYRuZGbXvLapN11W8FjEOR0=&h=400&w=400&sz=141&hl=en&start=5&zoom=1&tbnid=RURKJiaAq2CDgM:&tbnh=124&tbnw=124&ei=WpsrUZrMHcfPrQe7q4Fg&prev=/search?q=annual+rings+in+wood&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDEQrQMwBA


Tyloses 

 



 Phenyl mercuric acetate is a 

A. Antitranspirant 

B. Herbicide 

C. Fungicide 

D. Plant Nutrient 

 

ANS:-  

1. Only A & B       2. Only A & C    

3. Only A, B & C       4. All these 



 Match the following experiments with the 

respective physiological process and 

pick the correct answer 

1. Potato 

osmoscope 

2. Simple 

potometer 

3. Cobalt chloride 

paper expt. 

4. Arc 

auxanometer 

 

A.  Unequal rate 

of 

transpiration 

B. Plasmolysis 

C. Transpiration 

pull 

D. Rate of plant 

growth 

E. Osmosis 

 



POTATO OSMOSCOPE & 

SIMPLE POTOMETER 



COBALT CHLORIDE PAPER EXPERIMENT.   

ARC AUXANOMETER 

 

http://www.google.co.in/imgres?imgurl=http://www.tutorsglobe.com/CMSImages/2330_auxanometer.jpg&imgrefurl=http://www.tutorsglobe.com/homework-help/botany/measurement-of-growth-71825.aspx&usg=__f0ECaeonxFLYhib4Ozqdqq-o1cI=&h=298&w=254&sz=31&hl=en&start=10&zoom=1&tbnid=J1ePlYrOydvq1M:&tbnh=116&tbnw=99&ei=xZorUeCIGISErQfV2IDIAg&prev=/search?q=arc+auxanometer&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDsQrQMwCQ


Pick the correct answer 

1. 1-B, 2-D,  3-A and 4-E 

2. 1-E, 2-C,  3-A and 4-D 

3. 1-E, 2-C,  3-A and 4-E 

4. 1-E, 2-D,  3-B and 4-C 

 



The following condition is true in 

stomata during day as per starch 

hydrolysis theory  

1. High pH with low CO
2
 

concentration 

2. Low pH with high CO
2
 

concentration 

3. High pH & high CO
2
 concentration 

4. Low pH & low CO
2
 concentration 

 



Starch hydrolysis theory fails explain 

stomatal mechanism in CAM plants 

because 

1. Stomata opens only during  the 

day in CAM plants 

2. Stomata opens only during the 

night in CAM plants 

3. Starch is not produced in CAM 

plants 

4. Stomata are absent in CAM plants 

 



 Blowing wind increases the ascent of 

sap because 

1. It decreases transpiration 

2. It decreases temperature 

3. It increases transpiration 

4. It reduces root pressure 

http://www.google.co.in/imgres?imgurl=http://www.edmondsfire.org/images/TreeBlowing.gif&imgrefurl=http://www.edmondsfire.org/DEFAULT.htm&usg=__6lRMNnvEUOk5J680FgwrvUYyfbg=&h=452&w=491&sz=12&hl=en&start=18&zoom=1&tbnid=xXYn9AddQmemuM:&tbnh=120&tbnw=130&ei=DporUa2yBMyOrgeA1oGoAg&prev=/search?q=tree+with+blowing+wind&hl=en&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEsQrQMwEQ
http://www.google.co.in/imgres?imgurl=http://image.yaymicro.com/rz_1210x1210/0/b9/palm-trees-blowing-in-wind--b9626.jpg&imgrefurl=http://yaymicro.com/stock-image/palm-trees-blowing-in-wind-/276062&usg=__B0oMh-sUwQL_N_PDPPx_gd0mjFw=&h=908&w=1210&sz=167&hl=en&start=32&zoom=1&tbnid=q7GmS5BkPcehWM:&tbnh=113&tbnw=150&ei=65krUfqEKsbZrQfsroGAAQ&prev=/search?q=tree+with+blowing+wind&start=20&hl=en&sa=N&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD8QrQMwCzgU


  Pick the odd pair from the following 

1. Lenticels – complementary cell 

2. Tracheae – Phloem 

3. Sieve tube – companion cell 

4. Hydathode - Guttation 

 



 Sugar transfer from mesophyll cell 

to sieve tube is called  

1. Translocation 

2. Translation 

3. Vein loading 

4. Vein unloading 

 



Pick the differentially permeable 

membrane from the following 

1. Copper ferrocyanide membrane 

2. Parchment membrane 

3. Tonoplast 

4. Cell wall 

 



The presence of air bubbles In xylem 

vessels breaks the continuity of water 

column. This was shown by  
 

1. Renner 

2. Scholander 

3. Bode 

4. Copemann 

 



Xylem vessels with air bubbles 

 



In girdling experiment, the following 

tissue layers are removed 

1. Epidermis, cortex and endodermis 

2. Epidermis, cortex, endodermis & 

pericycle 

3. Epidermis, cortex, endodermis, 

pericycle & Phloem. 

4. Epidermis, cortex, endodermis, 

pericycle & Xylem. 



Girdling experiment 

 



The starch phosphorylase enzyme in the 

guard cell is secreted by 

1. Nucleus 

2. Chloroplast 

3. Ribosome 

4. Mitochondria 

 



The space between the plasma membrane 

& cell wall of  plasmolysed cell is 

occupied by 

1. Hypotonic solution 

2. Hypertonic solution 

3. Isotonic solution 

4. Water 



Following statement is not true with 

respect to guttation 

1. It occurs in all woody plants 

2. It releases impure water 

3. Loss of water in the form of 

droplets 

4. It occurs through hydathodes 



During simple potometer experiment the 

plant twig is cut under water, because 

1. To prevent entry of solutes into 

trachea 

2. To prevent entry of water into 

tracheids 

3. To prevent the entry of air into 

trachea 

4. To prevent the entry of air into 

sieve tube 



Most abundant sugar constituent of 

phloem sap is 

1. Raffinose 

2. Stachyose 

3. Mannitol 

4. Sucrose 



Cobalt chloride paper experiment is 

performed to demonstrate 

1. Rate of transpiration 

2. Rate of ascent of sap 

3. Unequal rate of transpiration in dorsi-

ventral leaf 

4. Unequal rate of transpiration in 

isobilateral leaf 



A wooden peg inserted in to a rock 

causes its breaking after wetting, is due 

to 

1. Turgor pressure 

2. Osmotic pressure 

3. Imbibition pressure 

4. Plasmolysis 



In which of following plant, there will 

be no transpiration. 

1. Plants living in deserts 

2. Plants growing at hilly regions 

3. Aquatic plants with floating leaves 

4. Aquatic submerged plants 



Hydrophytes 

http://www.google.co.in/imgres?imgurl=http://botit.botany.wisc.edu/Resources/Systematics/Magnoliophyta/Liliopsida/Alismatales/Hydrocharitaceae/Vallisnaria/V%2520spiralis/Habit%2520DW.jpg&imgrefurl=http://botit.botany.wisc.edu/Resources/Systematics/Magnoliophyta/Liliopsida/Alismatales/Hydrocharitaceae/Vallisnaria/V%2520spiralis/Habit%2520DW.jpg.html&usg=__gxkK7HuxN5WnSNk1GNlSCXaKn88=&h=768&w=911&sz=110&hl=en&start=17&zoom=1&tbnid=NosirzqyZvdJYM:&tbnh=124&tbnw=147&ei=xXovUYi4BsPmrAeCloFY&prev=/search%3Fq%3Dvallisnaria%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CEsQrQMwEA
http://www.google.co.in/imgres?imgurl=http://pondplants.files.wordpress.com/2008/12/nates_anacharis_pond_plants_oxygenator_submerged_plant.jpg&imgrefurl=http://water-garden-blog.com/anacharis-egeria-densa-submerged-oxygenating-pond-plants/&usg=__6tWzOmiBZvsepVeOeIDmxxus6Ss=&h=3022&w=2316&sz=707&hl=en&start=1&zoom=1&tbnid=CnILruJa2LA6NM:&tbnh=150&tbnw=115&ei=pHovUbvII4bsrAf334GICg&prev=/search%3Fq%3Dsubmerged%2Bplants%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CCkQrQMwAA
http://www.google.co.in/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/4/43/2007_nymphaea_lotus.jpg&imgrefurl=http://en.wikipedia.org/wiki/File:2007_nymphaea_lotus.jpg&usg=__CgIgFFus5TDAd6-NZsilb5Mtndw=&h=2000&w=3008&sz=2192&hl=en&start=12&zoom=1&tbnid=GLzW2KLxX_IyZM:&tbnh=100&tbnw=150&ei=e3ovUeGEJJDNrQe004C4DA&prev=/search%3Fq%3Dnymphaea%2Blotus%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CD8QrQMwCw


With the rise in turgidity, wall 

pressure of cell will 

1. Increases 

2. Decreases 

3. Remain constant 

4. Fluctuating 

http://www.google.co.in/imgres?imgurl=http://drugster.info/img/term/hypotonic-solution-7554_1.png&imgrefurl=http://internalandexternalenvironments2012.wikispaces.com/Hypertonic,%2Bhypotonic%2Band%2Bisotonic%2Beffects%2Bon%2Bplants%2Band%2Banimal%2Bcells.&usg=__OLJxccq4fBt4q6HNZ5jYrP8lp7c=&h=288&w=480&sz=10&hl=en&start=47&zoom=1&tbnid=udbX6oSeWH-z3M:&tbnh=77&tbnw=129&ei=pnsvUcKiFIzirAe4loD4DA&prev=/search%3Fq%3Dturgid%2Bcell%26start%3D40%26hl%3Den%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CDUQrQMwBjgo


Which wall of the guard cell is thick 

and non elastic 

1. Outer wall 

2. Inner wall 

3. Middle wall 

4. Lateral wall 

http://www.google.co.in/imgres?imgurl=http://www.shikshaservices.com/app/webroot/img/q_images/image/Class%2520X%2520Science/X-science-images/stomata.JPG&imgrefurl=http://www.shikshaservices.com/content/getSubMenuContent/LIFE%2520PROCESS/191&usg=__BNL1Qhr0fVvtssngUCZCQpyAC_k=&h=207&w=249&sz=12&hl=en&start=1&zoom=1&tbnid=N1wtO0VvN8FpyM:&tbnh=92&tbnw=111&ei=2nsvUaqzLYf3rQeB5IDIBg&prev=/search%3Fq%3Dguard%2Bcell%2Bdiagram%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CCkQrQMwAA
http://www.google.co.in/imgres?imgurl=http://sols.unlv.edu/Schulte/Anatomy/Leaves/PopulusStomata.jpg&imgrefurl=http://sols.unlv.edu/Schulte/Anatomy/Leaves/Leaves.html&usg=__NBVu7bg5plTHiHDR_SFwvT336gI=&h=568&w=688&sz=121&hl=en&start=32&zoom=1&tbnid=DYBSarh6Wie8tM:&tbnh=115&tbnw=139&ei=_HsvUbXgNML7rAetrIGgDA&prev=/search%3Fq%3Dguard%2Bcell%2Bdiagram%26start%3D20%26hl%3Den%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CD8QrQMwCzgU


Transpiration is not helpful for 

1. Cooling 

2. Ascent of sap 

3. Water absorption 

4. Loss of nutrients 

 



Chlorophyllous cells of the leaf 

epidermis are 

1. Motar cells 

2. Guard cells 

3. Subsidiary cells 

4. Epiblema cells 

http://www.google.co.in/imgres?imgurl=http://images.tutorvista.com/content/plant-water-relations/stomatal-movement--dicot-plants.jpeg&imgrefurl=http://www.tutorvista.com/content/biology/biology-iv/plant-water-relations/stomatal-mechanism.php&usg=__60UxtJBG1n-8HKwrQH_AKbJPH7k=&h=163&w=360&sz=15&hl=en&start=26&zoom=1&tbnid=57F5D6-6Cno6fM:&tbnh=55&tbnw=121&ei=eXsvUYy1JYbIrQeW_ICABA&prev=/search%3Fq%3Dturgid%2Bcell%26start%3D20%26hl%3Den%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CDMQrQMwBTgU


. 
 

 


