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Experiment

Material:

Test tubes, Test tube stands, Test tube holder, Pipette, Burner, Beaker tripod stands

wire gauze. Purpose of this practical is: to detection of proteins carbohydrates ant fats from
given solutions.

Purpose of this practical is: To detection of proteins carbohydrates ant fats from given
solutions.

Proteins:

The word “protein” is derived from the Greek word “proteios”, which means “of
primary importance™. In fact, proteins plays an important role in all biochemical and
physiological body processes: they act as enzymes, hormones, receptors, antibodies and
are required for the structural i integrity of cells.

Protein structure

Proteins are organic compounds made of “amino acids” joined together
by“‘peptide linkages”.

Esential and non-essential amino acids:
Al alid non-essential amino acids:

There are 20 standard amino acids which differ in thclr side chain (R). Some of
them are considered “essential” since they cannot be synthesized in our body and must
be therefore provided in the diet (e. g. tryptophan & phenylalanine), while others are
“non-esential” and can be synthesized in thc body {(e.g. alanine & cysteine).

Amphoteric nature of amino acids:

As amino acids have both. an “ammo gp and a “carboxylic” gp, they are
considered as both “base” and “acld" i.e. they are amphoteric.

At a certain pH, the' -amino group can become protonated gaining a positive
charge, and the acid group can become deprotonated gaining a negative charge. The
resulting doubly charged ion is known as “zwitterion”.

Practical

Using the provided solutions of albumin (egg white), casein (mﬂk protein) and
gelatin (animal collagenous material), perform the following:

A. General tests B. Coler reactions C.Precipitation reactions
A. General tests for proteins £
A Ninhydrin reaction:
Principle:

Ninhydrin reacts with amino acids in proteins at high temperature giving a purple
colored complex.

H;;N—CH g—ou +2. w @’ m

(Pnrnla-mnn)
amino acid ninhydrin purple colored complex
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F.Sc Biology Practical .
Ninhydrin is most commonly used as a
forensic chemical to detect “fingerprints”, as
amines left over from proteins sloughed off in
fingerprints react with ninhydrin giving a
characteristic purple color.

Procedure & observation:

- To 1 ml amino acid solution in a test
tube, add 1 drop of ninhydrin.

Put in a boiling water bath and observe the

formation of a purple color.

“*

Binret test:
Principle
The biuret reagent (copper sulfate in a strong base) reacts with peptide bonds in
proteins to form a blue to violet complex known as the “biuretcomplex”.N.B.Two
peptide bonds at least are required for the formationof this complex.
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Biuret complex, .- )/

Procedure & observation: AR

- To 2 ml of protein solution in a test tube, add 3 drops of 10% sodium hydroxide
solution and 3-6 drops of 0.5% copper sulfate solution.

- Mix well; a blue to violet color is obtained with albumin, casein &gelatin.

B. Color reactions of proteins <~
1. Reduced sulfur test: _ 3\
Principle: A

Proteins containing sulfur (in cysteine and cystine) give a black deposit of lead sulfide
(PbS) when heated with lead acetate in alkaline medium.
Procedure & observation:
- To 1 ml of protein solution in a test tube, add 2 drops of 10% sodium hydroxide
solution and 2 drops of lead acetate.
Mix well and put in a boiling water bath for few minutes; a black deposit is
formed with albumin, while a slight black turbidity is obtained with casein due to its

lower content of sulfur. Gelatin gives negative result.
’ . ,._- .I '_
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Procedure & obseryvation

- T".’ I ml of protein solution in a test tube, add | ml of Hopkins-Colé reagent and
mix well.

- Incline the test tube and slowly add 1 ml of concentrated HSO4 on the inner wall
of the test tube to form 2 layers.

~ Put the test tube in a boiling water bath for 2 minutes.

-~ A reddish violet ring is formed at the junction between the 2 layers with albumin
and casein; gelatin gives negative results.

Precipitation reactions of proteins A)

Precipitation of proteins by heavy metals and, alkaloidal reagentsindicates the
presence of both negative and positive charges and hence the amphoteric nature of proteins.
1. Precipitation by heavy metals: AN\
Principle: N

Heavy metals (e.g. Hg”, Pb%, 'Cu?*) are high molecular weight cations. The
positive charge of these cations couhteracts the negative charge of the carboxylate group
in proteins giving a precipitate.
Procedure & observation: -
To 1 ml of protein solution in a test tube, add 1 drop of lead acetate; a white ppt is

obtained.
To 1 ml of protein solution in a test tube, add 1 drop of 10% copper sulfate; a blue

ppt is obtained.

-

2. Precipitation by alkaloidal reagents:

Principle:
Alkaloidal reagents (e.g. tannate&trichloroacetate) are high molecular weight
anions. The negative charge of these anions counteracts the positive charge of the amino

group in proteins giving a precipitate.
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Procedure & observation:

N To 1 ml of protein solution in a test tube, add tannic acid drop wise unti] a buff
ppt is obtained.

- To I ml of protein solution in a test tube, add 1 m] of trichloroac
Observation:  While ppt is obtained.
Carbohydrates

etic acid (TCA);

To characterize carbohydrates present in an unknown solution on the basis of
various chemical assays.

Carbohydrates are polyhydroxy aldehydes and ketones or substances that

hydrolyze to yield polyhydroxy aldehydes and ketones. Aldehydes (-CHO) and ketones
( = CO) constitute the major groups in carbohydrates.

CH,OH

H C—O_ OH
Pa: 0\l
TNOH H_/
HO (lz—(lj/H |

H

Carbohydrates are mainly divided into _nidnosaccharides, disaccharides and
polysaccharides. The commonly occurring ‘monosaccharides includes glucose, fructose,
galactose, ribose, etc. The two monosaccharides combine together to form disaccharides
which include sucrose, lactose and mgilto"sé. “Starch and cellulose fall into the category of
polysaccharides, which consist of many monosaccharide residues.

Materials Required:

1) Glassware G D 2) Test-tubes 3) Test-tube-holder

4) Water-bath : 5) Spatula 6)  Dropper

Reagents Required:

1) Molisch’s-Reagent 2) Iodine-solution 3) Fehling’s-reagentA

4) Fehling’s-reagentB 5) Benedict’s-qualitative-reagent

6) Barfoed’s-reagent 7)  Seliwanoff’s-reagent 8) Bial’s-reagent
9) Phenylhydrazine-hydrochloride 10)  Sodium-acetate
11)  Glacialacetic-acid 12) Glucose,fructose 13)  Microscope

1) Molisch’s Test: (General test for carbohydrates)

Principle:

This is a common test for all carbohydrates larger than tetroses. The test is on the
basis that pentoses and hexoses are dehydrated by conc. Sulphuric acid to form furfural
or hydroxymethylfurfural, respectively. These products condense with a-naphthol to
form purple condensation product

Procedure:

In a test tube, add 2 ml of the test carbohydrate solution and 2 drops of a-naphthol
solution. Carefully incline the tube and pour dropwiseconc. HySOs, using a
dropper.along the sides of the tube.
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Observation: ar
Violet colour at the junction of the two liquids

Inference:
The sample contain carbohydrates

Molich's Test

« Carbohydrate is
detedted by
Molisch's Test

2) Fehling's Test

Principle:

This forms the reduction test of carbohydrates. Fehling’s solution contains blue
alkaline cupric hydroxide solution, heated with reducing sugars gets reduced to yellow or
red cuprous oxide and is precipitated. Hence, formation of the yellow or brownish-red
colored precipitate helps in the detection of reducing sugars in the test solution.
Procedure: PRY 3

In a test tube, add 2 ml of the test _qal_:b' hydrate solution and add equal
volumes of Fehling A & Fehling B and place it in a boiling water bath for few
minutes.. When the contenst of the test tube comes to boiling, mix them together and
observe any change in color or precipitate formation.

Observation: N

The produstion of yellow ‘o brownish-red precipitate of cuprous oxide

Inference: R
Indicates the prt__a‘,s’.ent:e of reducing sugars in the given sample.

3) Benedict’s Test: (Test for monosaccharides)

Principle:
As in Fehling’s test, free aldehyde or keto group in the reducing s

: it s s ) ugars reduce
cupric hyd_roxldc in alkaline medium to red colored cuprous oxide. Degpenging on the
concentration of sugars, yellow to green color is developed . All monosaccharides are
reglucmg sugars as they all have a free reactive carbonyl group. Some disaccharides. like
maltose, have exposed carbonyl groups and are also reduci » Al
than monosaccharides ing sugars, but less reactive
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Procedure:
In the test tube with 2 ml of Benedict's reagent, add 5-6 drops of the test
carbohydrate solution and mix well. Place the test tube in a boiling water bath for 5

minutes and observe any change in color or precipitate formation.
Observation:

Cool l!w solution. Observe the colour change from blue to green, yellow, orange
or red depending upon the amount of reducing sugar present in the test sample.
Inference:

BENEDICT’S TEST
Procedure

* Take S ml of
Benedict’s reagent.

* Add 8 frops of ; '
carbohydrate
solution.
* Boil over a flame or '
in a boiling water
bath for 2 minutes.
= Let the solution cool ' 3
L - N e B

(Negative Reaction) (Positive Reaction)
4) Barfoed’s Test: (Test for monosaccharides)

Principle:

Benedict’s Test Results

Barfoed's test is used to detect the presence of monosaccharide (reducing) sugars
in solution. Barfoed's reagent, a mixture of ethanoic (acetic) acid and copper(II) acetate,
is combined with the test solution and boiled. A red copper(Il) oxide precipitate is formed
will indicates the presence of reducing Sugar. The reaction will be negative in the
presence of disaccharide sugars because they are weaker reducing agents. This test is
specific for monosaccharides . Due to the weakly acidic nature of Barfoed's reagent, it is
reduced only by monosaccharides..

To 2 mL of the test solution add about 2-3 mL of Barfoed’s reagent. Mix it well
and boil it for one minute in the water bath and allow to stand for a few minutes.

Observation: \
Formation of a red precipitate of cuprous oxide in the bottom and along the sides
of the test tube immediately.

Inference:
Monosaccharides answer this test. Since Barfoed’s reagent is slightly acidic, this

test is specific for monosaccharides.
Barfoed's Test

Procedure:

* To 2 ml of Barfoed's
Reagent, add 2 ml of
carbohydrate solution.

* Keep the test tubes in the
boiling water bath for 3
minutes.

 Cool under running
water.

« Over-heating should be
avoided.

A scanty brick red precipitate is observed in a
nacitive reaction.
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5) Selivanofl™s Test: (Test for Ketoses)

Principle: .
- ketoses. When conce: HCI is added. Ketoses
pidly than aldoses. These

lor. The test reagent causes
5-hydroxymethylfurfural
uct within two minutes
ame product.

It is a color reaction specific fo
undergo dehydration to yield furfural derivatives more ra
derivatives form complexes with resorcinol to yield deep red co
the dehydration of ketohexoses to form 5-hydmxymelhylfurfural-
reacts with resorcinol present in the test reagent to produce a red prod
(reaction not shown). Aldohexoses reacts so more slowly to form the s
Procedure:

To 2 mL of Seliwanoff 's reagent, add two drops of test solutio
heated to just boiling.

n. The mixure is

Observation:
A cherry red condensation product will be observed.
Inference:
Indicating the presence of ketoses in the test sample. There will be no significant

change in colour produced for aldose sugar.
Seliwanoff's Test

Procedure:

* To 3 ml of Seliwanoff ' <
reagent add Iml of =~
furtose. AN

* Boil for 30 seconds
only. . <"

* Cool the solution.

A cherry red colour is observed in a positive
reaction.

6) Bial’s Test: (Test for pentoses and hexoses)

Principle:

Bial’s test is used to distinguish between pentoses and hexoses. They react with
Bial’s reagent and are converted to furfural. Orcinol and furfural condense in the
presence of ferric ion to form a colored product. Appearance of green colour or
precipitate indicates the presence of pentoses and formation of muddy brown precipitate
shows the presence of hexoses.

Procedure:

To 5 ml of Bial’s reagent add 2-3 mL of test solution and warm gently in a
hot water bath for 2minutes .

Observation and Inference:

The formation of a bluish green product is indicative of pentoses. Hexoses generally
react to form muddy brown products.
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* The formation of a
bluish product.

= All other colors indicate
a negative result for
pentoses.

* Note that hexoses
generally react to form
green, red, or brown
products.

7 lodine Test: (Test for starch)
Principle:

This test is used for the detection of starch in the solution. The blue-black colour
is due to the formation of starch-iodine complex. Starch contain polymer of a-amylose

and amylopectin which forms a complex with iodine to give the blue black colour
Procedure:

Add 2 drops of iodine solution to about 2 mL of the solution.

Observation:

A blue-black colour is observed

Inference: ”

Which is indicative of presence of polys_acéharides.
e ol Ol e

k|

8) Osazone Test:(Test for glucose, fructose and lactose )
Principle:

The ketoses and aldoses react with phenylhydrazine to produce a
phenylhydrazone which further reacts with another two molecules of phenylhydrazine to
yield osazone. Needle-shaped yellow osazone crystals are produced by glucose, fructose
and mannose, whereas lactosazone produces mushroom shaped crystals. Crystals of
different shapes will be shown by different osazones. Flower-shaped crystals are
produced by maltose.

Procedure:

To 0.5 g of phenylhydrazine hydrochloride add 0.1 gram of sodium acetate and
ten drops of glacial acetic acid. Add 5 mL of test solution to this mixture and heat under
boiling water bath for about half an hour. Cool the solution slowly and examine the
crystals under a microscope.
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F.Sc Biology Practical
Observation and Inference:

Needle-shaped  yellow osazone crystals  will be observed for glucosehand fructose,
whereas lactosazone shows mushroom shaped and maltose produces flower-shaped crystals,

OSAZONE TEST

Needle shaped glucosazone crystals Galactosazone crystals as viewed under
as viewed under the microscope the microscope (Rhombic plates)

* . F. -
i fﬁ'
s — L D
) L :‘?‘:‘&“_- ]
Sun flower shaped Maltosazone érystals as Powder puff/hedge hog shaped
viewed under the microscope crystals of lactose as viewed under the

microscope
Lipids:

Chemically fats and oils are trimesters of glycerol and higher fatty acids. They are of animal or
plant origin. Desi ghee is animal ghee while vanaspati ghee is vegetable ghee. Fats are solids whole oils
are liquids at ordinary temperature. Fats and oils may be saturated or unsaturated.

Saturated fat
Saturated fats contain only single bonds within the carbon chain. Saturated fats are of animal

origin and are usually present in solid form. It increases the blood choleste

rol level.
meat fat, butter etc. Coconut oil and palm oil also contain saturated fat.  Soms cocamplesats

Unsaturated fat

Unsaturated fats contain double bonds within the carbon ch

ain. Unsatu . . .
salmon and tuna, nuts, seeds etc. aturated fat is found in fish like
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yeneral Test for Lipid:

1. Sudan I11 test Procedure:

Procedure:

Tﬂke 0.5- ml ether or chloroform in a test tube and add 0.5 ml sample—drop by drop till the
sample is fully dissolves. Add one drop of Sudan III reagent.

Observation:

Red colour appears.

Inference:
The sample contains fat. ) \.:-I-s'-:r;}

N\

p A Acrolein test:

Procedure:

Take 0.5gm powdered sodium bi-sulphate (NaHSO4) or potassium bi-sulphate (KHSO4) in a
clean dry test tube, add 3 to 4 drops of sample. Mix thoroughly and heat.

Observation:
An irritating smell of acrolein is felt.

Inference:

Sample coiltains fat.

3. Solubility Test for Lipid:

Procedure:
i — bsolute alcohol, ether, chloroform
T t tubes marking A, B, C, D, E. Put 5 ml \.vater, a , :
and benzeal;: oﬁ:: itrfseach test tube. Add 3 to 4 drops of sample in each test tube, shake thoroughly, allow
to stand.
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Ohservation:
() Intest tube A drops of oils are seen floating on the surface of water,
(2)  Intest tube B oil drops settle at the bottom of alcohol,
(3)  Intest tubes C. D and E the sample is mixed.
Inference:
The sample contains fat, as it is not soluble in water (test tube A) but soluble only in organic
solvents (test tube B, C, D, E) and sinks to the bottom in alcohol (B).

4. Fmulsification Test for Lipid:
'rocedure:

Take 3 ml sample in a test tube, add 2 drops of oleic acid, shake well. Add 2 drops of the mixture
to another test tube containing 3 ml 10% caustic soda.

Ohservation:
Emulsion is formed (acid neutralize alkali forming soap).

Inference:
The test sample contains fat.
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STUDY OF STARCH BREAKDOWN IN

GERMINATING GRAM SEEDS

pakcity.org
Digestion: $

The breakdown of larger molecules into smaller molecules s called digestion.
Materials:

Test tubes, Test tube rack, Petri dish, Mortar with pestle, Filter paper, 1% iodine solution, 1%
starch solution and Benedict solution.
Procedure:

Extraction of Enzymes from Gram Seeds:
1. The germinating moist seeds are taken in mortar.
2. The seeds are ground with pestle. Now the mortar is filled with distil water.

3. The mixture is filtered with filter paper. The mixture obtained by filtration is called filtrate.
This filtrate contains many enzymes like diastase. Half of this filtrate is boiled in a test tube.

Preparation of Test Tubes:

Two test tubes are taken. They are marked as A quﬂ?t}%ﬁollowing substances are added in

each tube: - Q & )

TubeA: RS
2 ml starch solution + One drop of lod,}peféo\l tion+2 ml ofun-boiled filtrate.

2 ml starch solution + One drop of iodine solution + 2 ml of boiled filtrate.

\ 2N

-

TestB:

AN

e !
A T
L

Negative Test
Tube A
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Obscrvations:
After sometimes. blue colour of iodine disappears in test tube A. But it does not disappear in
tube B. Now Benedict test is performed on both tubes.
Testtube | Resultofiodine | Benedictfest | Result ~ Conclusion
 test - |

Test tube | Blue colour of Add Benedict | Red ppt. | Starch is digested
A iodine disappear reagent |
Test tube | Blue colour of Add Benedict | No test Starch is not
B iodine does not reagent digested
disappear
Result:

The disappearance of blue colour and red ppt. with Benedict solution indicates that digestion
has taken place in tube A. Thus enzymes in test tube A are active. But the results of test tube B show
that digestion does not take place in test tube B. Thus their enzymes are inactive.

(VIVA VOCE | Hpasciory g

Q.1 Why are germinating seeds taken for extraction of enzyme"

Ans.  The germinating seed breaks its stored starch into glucose It obtains energy from it. So these
seeds have a large number of digesting cnzyple“ <

Q.2 Name amajorenzyme present in germinnnng seed for digestion of starch.

Ans. Diastase enzyme. LAY

Q.3 Why does the colour of ipgl‘iné":iiisﬁppear in the tube A?

Ans. The tube A has active enzymes They digest the starch into glucose. As iodine give blue
colour only with starch. Therefore, its colour disappears.

Q.4 Why does the colour of iodine not disappear in the tube B?

Ans.  The tube B has heat killed inactive enzymes. They cannot digest the starch into glucose.
Therefore, the colour of iodine does not disappear.

Q.5  How enzymes become inactive by boiling or heating?

Ans. Heat increase vibrations in the enzyme. These vibrations denature the enzyme and it
becomes inactive.
Q.6 What colour does Benedict's solution give with glucose and starch?

Ans.  Itgives green, yellow orred colour with glucose. It remains unchanged with starch.
Q.7

Ans.  The seed digest its stored starch and change into glucose. This glucose is a source of energy
for germinating seed.
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Demonstrate the starch breakdown in germinating gram seeds.

:’I;riol'}';““;ce =1, Apparatus = 1, Procedure = 1, observation and result = 1, Short question =

(Multan Board 2004)

Q.1 Name the enzyme involved in starch breakdown in seed.
Ans. Diastase

Q.2 Which enzyme does involve in starch breakdown in oral cavity?
Ans. Amylase or amylopsin.
Experiment 2: Demonstrate the starch breakdown in germinating gram seeds.
(D.G. Khan Board 2003).
Q.1 Name the enzyme involved in starch breakdown in seed.
Ans. Diastase
Q.2  Whatis chemical nature of this enzyme?
Ans. Proteins

Please visit for more data at: www.pakcity.org



; .. 7 AR 45557 _ 13 | www.pakcity.org

Please visit for more data at: www.pakcity.org



R e —

PART A ]
EFFECTS OF TEMPERATURE ON ENZYME ACTIVITY

The rate of enzyme action increases with the increase of temperature. The reaction rate is
doubled after every rise of 1°C in temperature. But very high temperature dendture the enzyme.
Therefore, rate of reaction is decreased at high temperature.

Materials:
5 test tubes, Test tube rack, Pepsin, Petri dish, Water bath, Blotting paper, Incubator,
Thermometer, Toluene, Egg and Bunsen burner.

Procedure:

1. An egg is broken. Its egg white (albumen) is removed carefully. It is placed in Petri dish. The
- albumin is heated. Therefore, it coagulates and bccomes solid. Remaining water from it is
removed by blotting paper. _{2)

2. The coagulated albumin is cut into five squares \ The size of each square should be I mm.
Now five test tubes are taken. One pleceof\ﬂae egg albumen is putin each of the tube.

4. 5 ml pepsin and 10 drops of 0.1 m,ula: solution of HCl are added in these tubes Two drops of
toluene are added in each tube Itrétards bacterial growth. ;

ibators is at 10°C,

S. These tubes are put 111 s,eparat’e ﬁve incubators. The temperature of the inc}

Tube 1 Tube 2 Tube 3 Tube 4
10°C 20°C 30°C 37°C
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The test tubes are removed from the incubator after 4 or 5 hours. Biuret tests and performed
on these test tubes to determine the presences or absence of proteins.

. i =='| o ,&.-'.‘--'ir".'i;.'_j;-"'-',f .
2! '.ll 144 I ¢
| | + J e 1--.-,'- ) :\_-.v-‘-, -‘ . ‘I
: : : Sl é L:-J{'J.H-n o A -lk' a9 : :
L. 10°C Red colour Protein is presct No digestion
2. 20°C Pink colour Protein is present | Slight digestion
3. 30°C Violet or light 20% protein is 80% digestion
pink colour present
4. 37°C Colour is not Protein absent 100% digestion
changed
3. 50°C Red colour Protein is present | No digestion
Result:

The above data show that the rate of action of pepsin increases with the increase of
temperature. It is most active at optimum temperature 37°C. But 1t1s denatured and become inactive
at50°C. . ( “ )

Colour changes in the solution.

They range from no colour change (blue) to pink to deep violet.

OBSERVATIONS INTERPRETATION

No change (solution remains blue) Proteins are not present

The solution turns from blue to violet (deep| Proteins are present

purple)

The solution turns from blue to pink e P e o Popfoucs A
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PART B
EFFECTS OF pH ON ENZYME ACTIVITY
pH directly affects the enzyme activity. Every enzyme has optimum pH. It works efficiently

at thri';, pH. Any change in pH causes ionization of enzyme and hence break it. So reaction rate is
retard.

Material:

Albumen of egg, Petri dish, 5 test tubes, Knife, Incubator, 0.5% pepsin solution, 0.1 M HCI
and 0.1 MNaOH.

Procedure:

The white of egg is heated. It is coagulated. The coagulated albumen is cut in into 5 pieces.
The five pieces are put in into five test tubes. 15 ml of pepsin is added in each tube. These tubes are
labelledas A, B, C, D and E. Now the pH of these tubes is adjusted by following ways:

1. TubeA:Alkaline with pH 9: 10 drops of 0.1 M NaOH are added.

2.  Tube B: Slightly alkaline with pH 8: 5 drops of 0.1 M NaOH are added.
3.  TubeC: Neutral with pH 7: 10 ml water is added.

4.  TubeD: Slight acidic with pH 5: 5 drops of 0.1 HCl is added.
These tubes are placed in incubator at 37°C.
5.  TubeE: Acidic with pH 2: 10 drops of 0.1 HCl is added.
Observation: )
After 3 hours Biuret test is performed on each test tube. It gives following results:

| PR T

. '_l"esttube et _ Biuregites ultofith etest ;. _'(__",‘onclusio'n

Test tube A 9 Redpﬁf’ 3 Protein is present | No digestion

Test tube B 8 '-R:é&"ppt Protein is present | No digestion

Test tube C 7 " Red ppt Protein is present | No digestion

Test tube D 5 Pink ppt Protein is present Partilhl digestion

Test tube E 2 Unchanged Protein is absent | Complete digestion
Result:

The observation shows that pepsin enzyme work in acidic condition. Its optimum pH is 2.

Note:
The antilog of hydrogen ion concentration is called pH. It means more hydrogen ions (H")

less pH and lesser hydrogen ions more pH. Acids have more hydrogen ions. So they have less pH.
The bases have less hydrogen ion so they more pH.

Acidic = pH1t06.9
Neural = pH7t07.4
Ikali = 7.5t0 14
S PART C
EFFECTS OF ENZYME CONCENTRATION ON ENZYMEACTIVITY
The rate of reaction is increased with the increase of concentration of enzyme. There should
be unlimited amount of substrate and temperature should be optimal.
Material:

AThiimen nfeoo_ Petri dish. 5 test tubes. Knife. Incubator. 0.5% pepsin solutionand 0.1 M HCl,
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Procedure: ‘ . o i
The white of cgg is heated. Tt is coagulated. The coagu ale

The five picces are put in five test tubes. Five drops of 0. MHClisa
abelled as A, B, C. D and E. Now 15 ml pepsin is added int

albumen is cut in into 5 pieces.
dded in each tube. These tubes
o each tube with following

are |

concentrations:
1. TubeA:0.1% pepsin
2. TubeB:0.5% pepsin
3. TubeC:1%pepsin
4.  TubeD: 1.5% pepsin
5.  TubeE: 2% pepsin

These tubes are placed in incubator at 37°C.
Observation:
Biuret test is performed on each tube after 3 hours. It gives following results:

Biuret test Conclusion

Test tubes Pepsin
concentration

Test tube A 0.1% Red colour Slight or no
digestion

Test tube B 0.5% Pink colour . Slight digestion

Test tube C 1% Light pmkco]our 50% digestion

Test tube D 1.5% Violet colour 80% digestion

Test tube E 2% ~ 1k Uncﬁanged Complete digestion

Biuret test is performed on each tupeaﬂer?, hours. It gives following results:

Result: ~\ O\
The observations show thgtl'.it&té of activity of pepsin increases with the increased of enzyme

concentration. This rate becgm_‘é‘s"inaximum at 2% concentration of pepsin.
PART D

EFFECTS OF SUBSTRATE CONCENTRATION ON ENZYME ACTIVITY
The enzyme activity increases with the increase of substrate concentration. But the amount

of enzyme should be unlimited.

Material:
Albumen of egg, Petri dish, 5 test tubes, Knife, Spirit lamp, Incubator, 0.5 pepsin solution

and 0.1 MHCL.
Procedure:
Five drops of 0.1 M HCl and 15 ml 0.5% pepsin are added in each tube These tubes are

labelled as A, B, C, D and E. The white of egg is heated. It is coagulated, The coagulated albumin is
cutininto 10 picces. The pieces are put in the test tube in following ways:

1. TubeA: Onepiece 2. TubeB: Two pieces

3.  TubeC: Three pieces 4. TubeD: Four pieces

5. TubeE: Fivepieces

These tubes are placed in incubator at 37°C.
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Observation:

After three to five hours, the tubes are removed from the incubator. Biuret test is performed in

each test.

Test tubes J "N““"’“_' of egg Biuret test Conclusion
. pleces Pt ol e

Test tube A 1 Unchanged Complete digestion

Test tube B 2 Unchanged Complete digestion

Test tube C 3 V. light pink 80% digestion

Test tube D 4 Light pink colour | 50% digestion

Test tube E 5 Red colour No digestion

Result:

The Biuret test shows that complete digestion take place that same amount of enzyme can

digest a large amount of proteins but on saturation of enzyme there is no further increase in rate
of reaction..

Q.1

Ans.

Q.2
Ans.

Q.3
Ans.

Q4
Ans.

Q.5
Ans.

Q.6
Ans.

Q.7
Ans.
Q.8
Ans.
Q.9
Ans.
Q.10

Ans.

' VIVA VOCE

Why does the reaction rate increases with the in_cg-’éiﬁé‘ of temperature up to optimum
temperature? (0)

Heat provides activation energy. Therefore, enzymes increase the catalytic activity.

What is optimum temperature of enzymes?

The temperature at which enzyme erl"t;-_'éﬂ'i'cicntly is called optimum temperature.

What is optimum temperature of énzymes for man?

The normal body temperatq;g,'-df man 37C or 98.6F is the optimum temperature for the
enzymes of man. ) -
Why does reaction rate drop at high temperature?

High temperature destroys the globular structure of enzyme. It denatures enzyme. Thus rate
ofreaction is dropped.

Why do we always use HCI with pepsin?

Pepsin enzyme always works in acidic medium. Therefore, it is necessary to used HCI with
pepsin.

Why do we use egg white in the experiment? Can we use egg yolk as well?

The egg white has protein called albumen. But egg yolk contains mostly lipids. As pepsin
acts only on protein, so we use egg white in the experiments.

Whatis pH?

The antilog or negative log of hydrogen ion concentration is called pH.
What s range of pH for acidic solution?

The range of pH for acidic solutionis 1 to 7.

What is neutral pH?

The neutral pHis 7to 7.4.

Whatis range of alkaline pH?

The range of alkaline pH is 7.4 to 14,
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Q.11 Whatis optimum pH of pepsin?
Ans.  Theoptimum pH of pepsinis 2.
Q.12 Canpepsin workinintestine?
Ans.  No. it cannot work in intestine because the pH of intestine is alkaline and pepsin can work
only in acidic environment.
Q.13 'What does happen with enzyme with the change of pH?
Ans.  The change of pH causes ionization of enzyme. Now its active site cannot recognize its
substrate. Further change in pH may destroy globular structure of enzyme.
Q.14 Name tests which are used for identification of proteins.
Ans.  Million's test and Biuret test.
Q.15 Why does reaction rate increases with the increase of enzyme concentration?
Ans. The increase of concentration of enzymes increases the number of active sites of the
enzymes. Therefore, rate of reaction is increased.
Q.16 Whatis the affect of substrate concentration on enzyme action?
Ans.  The rate of reaction increases with the increase of substrate concentration when the amount
of enzyme is unlimited. O
Q.17 Whatis the use of toluene in these experiments? |
Ans. Toluene retards the bacterial growth. Bacteﬁé céh destroy enzyme.
PREVIOUS BO'AR.D EXPERIMENTS AND QUESTIONS
Experiment 1: Demonstrate the effe_g_:tof fémperature on enzyme action.
(Performance =1,Apparatus —,—-;l;}ll’i"'.ucedure =1, Observation and result=1, Short question=1/2 +
12=5) Nl
(Bahawalpur Board 2004)
Q.1  Whatisanenzyme?
Ans. Enzymes are biological catalysts which speed up chemical reactions in the cells.
Q.2  What happens with enzyme at high temperature?
Ans. High telﬁperatu_re causes denaturation of enzyme.
Experiment 2: Demonstrate the effects of enzyme concentration on enzyme action.
(Multan Board 2003)
Q.1  Name some enzymes present in pancreases.
Ans. Trypsin, lipase and amylase.
Q.2 How does reaction rate increases with the increase of enzyme concentration?

Ans. At high concentration, more active sites are available for enzyme action.
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SAFETY TECHNIQUES & USE OF HCROSCOPE

SRMEASUREMENT OF MICROSCOPIC.

Experiment | == OBJECTS BY MICROMETRY

T oo rs @i ———

The laboratory i
ory is a place where the students must remain very vigilant in order to avoid any

mishap. Furthermore, the safety of all those working in the laboratory must be ensured. The

following instructions must be strictly followed in this regard.

1. Noteand followall the warning signs on the chemical containers. .Eakcity.org g
x, x

Explosive Irritant Harmful
=2 )

2.
Corrosive Oxidising Flammable _.._-\*"._""ﬁm\:lioactive

Fig. Signs for Hazardous .Sgﬁifﬁnces

LI e S

2.  Wearalaboratory coatatalltimes. >

f

3.  Avoid eating, drinking and smo_’l(gijqﬁiﬁlﬂhe laboratory.

~ D>
ey

4. Be careful with glassware, "
5. Do notuse chippcq_:.qf;fé};ékcd glassware, it may break on heating or under slight
strain. SR

N

6. Treat all chemicals as hazardous.

7.  Must know what you are doing before you start the work.
8. Work in a tidy manner and clean up afterwards.

9.  Heating anything with burner has its risks. Make sure to hold test tubes so that they
point away from you and anyone ¢lse.

10. Follow the instructions strictly e.g., heat gently, pour acid along the wall of the test
tube, add drop by drop etc.

11. Use pipette very carefully, particularly while sucking acids or use pipette filters.

12. Report all accidents and dangers to the staff.

13. Use water baths for heating flammable chemicals.

14. Always wash your hands before leaving the laboratory.
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PART-A
THE COMPOUND MICROSCOPE

The compound microscope is a very significant scientific tool for making biological studies.
It is an instrument which is used to see and study such small objects which are otherwise invisible.
Different types of microscopes with different magnifications are available but the most common one
is the 'Monocular compound microscope' which magnifies upto 1,000 times. The most modern and
the best available microscope is the “Electron microscope” which can magnify the objects upto
100,000 times. The power of a microscope to magnify the objects is known as its 'Magnification'.

Ocular (Eye-Piece)

Contains lenses to increase
magnification: it may be replaced
with another of lower or higher
magnification

Body tube

Holds lenses of ocular and
objectives at the proper working
distance from each other.

Coarse adjustment
Moves body tube up and down
approximately to the correct ¢
distance from the specimen. Nosepiece
—— Permits interchange of low and
Fine adjustment high-power objectives.

Permits exact focussing by moving
stage or body tube up or down very
slightly.

Stage clips
Hold lpecimen slide firmly in place.

Objectives

Contain lenses of different
magnification: here the shorter.
low-power objective is 10x. the
longer. high-power objective is 43x.
Stage

Suppeorts slide over hole that admits
mSapporu body tube and coarse light from mirror below.
adjustment.

Diaphragm
< Regulates amount of light passin
Inclination joint . through the specimen. ’ ¢
Permits tilting to adjust to eye Ievel.

Mirror
Reflects light upward through
diaphragm and hole in stage.

Base
Supports weight of microscope.

PARTS OF AMONOCULAR COMPOUND MICROSCOPE
1. Ocular (Eye-Piece): ‘
It is the part through which the observer looks at the specimen. It consists of a tube containi ng
one lens which magnifies the image of the object being studied. The oculars may be of different
powers such as 5X, 10X which means that different eyepieces can magnify the object to different

extents. An eyepiece of 5X power (magnification) will magnify the image of an object 5 times and so
on. The oculars of different magnifications can be used according to needs.
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2. BodyTube:

It is a metallic tube which serves to keep eyepicce at its upper end and objects which are

sc-:rcwed fo.a rw“l‘"“g nose-picce, at its lower end. The body tube maintains a proper working
distance between eyepicce and objective lenses.

< Revolving Nose-Piece:

| l.t 18 the circular projecting part present below the body tube. It can be rotated either way and
_permits interchange of objectives of different powers (magnifications).
4. Screws for Coarse Ad justment:

These are a pair of screws or knobs of large size. They move the body tube (or the stage in

some microscopes) up and down for rough focussing of the object under low power. These screws
should never be used while focussing under high power.

S Screws for Fine Adjustment:

These are a pair of screws of smaller size situated below the larger ones. They also move the
body tube (or in some microscopes, the stage) very slightly and permit exact and sharp focussing.
6. Objectives:

These are the metallic tubes containing lenses of different magnifications. These may be one,
two or three in number. The magnifying power of each obj e_t;t_ivefi's engraved onit.

The magnifying power of the microscope can be calculated for different sets of eyepieces
and objectives by just multiplying the powers of" thé/-eir'epiece and the objective, being used at the
time of study. For example, if the power of the eyepiece is 10X and that of the objective is 60X; the
total magnification of the microscope s}:;au':.be'lox 60X = 600X i.e., the microscope shall magnify
the image 600 times the size of the object.-

7 Stage: A :

It is the horizontal c‘ir_é:ﬂar or squarish platform on which the glass slide carrying the object is
placed for study. It has a hole in the centre which admits light coming from the mirror. The light must
pass through the object for distinct vision.

8. Stage Clips:
Two clips are movably fixed on the stage for holding the slide firmly in place and prevent it

from slipping away when the object is being studied through the eyepiece.
9. Diaphragm:

It is attached below the stage-hole and serves to regulate the amount of light passing through
the object. Some microscopes are prov ided with a condenser (with an adjustable iris diaphragm)
while others have a round plate-like diaphragm with holes of different sizes to achieve the purpose.

10.  Mirror: '
A movable plano-coxicave mirror is fixed some distance below the stage. It can be moved

sideways, upwards or downward to focus and reflect light upward through the diaphragm, stage

hole, objective and then to the eyepiece.
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12. The Arm:

It is the curved metallic rod of the microscope which is fixed at the base at the inclination
joint and supports the body tube and the screws for coarse and fine adjustment above. It is the part
which is used for handling the microscope.

13, The Base (Foot):

It is the horseshoe-shaped basal heaviest part which supports the entire weight of the
microscope.

Magnification of Microscope:

The numbers of times which a microscope increases an object as compared to its original size
is called magnification of microscope. It is also called power of microscope. It is obtained by
multiplying the power of ocular with power of objective. For example, if power of ocular to 10X and
power of objective is 100X, and then magnification will be 10 100 = 1000. It means that this
microscope can increase the object by 1000 times.

Procedure of Focusing Light:

1. Microscopeisplaced onatable.

2.  Thespecimen (slide) is place on the stqgt}_.-{lt is held inits position by clips.
3. Atstartmicroscopeiskeptatlow pqwﬁt >
4

Now light is focused on obj ectby revolving the mirror. At one point there is maximum
light available. N

5. Coarse and fine adjustments are used to increase the visibility of specimen.

6. Now the specimenisobservedat high and low power.

Care of the Microscope:
Following precautionary measures should be taken during use of microscope:

1. Itshould be lifted by placing one hand under the base. Other hand is used to hold the
arm of the microscope.

It should not be placed near the edge of the table.
Mirror should be handled carefully. It may fall and break into pieces.

Clean the lens with lens paper before use.

I A O

Slide should be firmly held by the clips.

6.  Microscope should be kept in its proper box.
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PART B
MEASUREMENT OF MICROSCOPIC OBJECTS BY MICROMETRY
Material:

Compound microscope, ocular micrometer, stage micrometer, prepared slide.
Procedure:

I Remove the eye piece from microscope and unscrew it. Insert ocular micrometer in eye piece

diaphragm. Screw the eye-piece back and insert it in microscope.

2, Place stage micrometer on microscope stage and focus it first using the lower power and then
high magnification power,

3. Adjust the ocular micrometer lines parallel with those of stage micrometer lines.

4. Make the zero lines of both micrometer coincide.

. Now find that which line of ocular micrometer coincide with 10™ (itcould be 20"’, 30" and so

on) line of stage micrometer scale. |
6. Then find the length of each division by equating them
100 division of Stage micrq{iié\tél; = 1mm
1 division of stage miqmﬁ;éter = 0.01 mm
Calculations: A S &
Suppose, at low power Lt_.f&bjé'(‘:ti've
5 ocular micromf_:ter...d‘iv.ision = 10 stage micrometer divisions

5 ocular micrometer division = 0.1 mm

1 ocular micrometerdivision = 0.1/5 = 0.02mm or 20 pu (1 mm = 1000 )
Measurement of Micro-organism by Using Ocular Micrometer:

After calculating the length of each division (calibrating factor) of ocular micrometer (at

given magnification power e.g., 10X), replace the stage micrometer with prepared or provided slide

of micro-organism.
Find the number of divisions of ocular micrometer that occupies by cell (micro-organism)

under observation and multiply these divisions with calibrating factor (C.F). Determine 3 readings

for length and width of micro-organism.
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’ 100

Eyepiece scale 1mm SCALE

View of eyepiece scale Microscope _
under the microscope eyepiece Stage micrometer
] \ 11
Microscope object
Gk Eyepiece scale

A Stage micrometer Eyepiece scale and stage
) P micrometer in corresponding
position under the microscope
The calibrated eyepiece scale is used to I
measure the size of microscope objects
v
Observations:
Obsc?"aliﬂn Length (1) Width (1)
No. 7
1 L, = No. of divisionsx C.F_{\ ¢/~ W, = No. of divisions x C.F
2 L, = No. of divisions XCF [ W, = No. of divisions x C.F
3 L, = No. of divisions x C.F W, = No. of divisions x C.F
Mean value QNS

Result: Size of microorgaggisﬁf"“; Length x Width

NS
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Q.1

Ans.

Q.2

Ans.

Ans.

Q4
Ans.

Q.5

Ans.

Ans.

Q.7
Ans.

Q.8
Ans.

Q.9
Ans.

Q.10
Ans.
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Name two lenses of microscope.

Ocularand objective.

Whatis difference between compound and electron microscopes?

The source of illumination for compound microscope is simple light. But the source of

illumination for electron microscope is moving electron.
Why is compound microscope called so?

Multiple lenses are used in compound microscope. Therefore, it is called compound

microscope.
Whatis meant by magnification of microscope?

The numbers of times which a microscope increases an object as compared to its original size

is called magnification of microscope.

Power of ocular of a microscope is 10X and power f'nf--ifs objective is 100X. Calculate its

magnification. =

Its magnification will 10 100= 1000

What is meant by resolution of gye?

The minimum dxstance between two points in which our eye can differentiate is called
resolution of eye. ' _

What is the function of diaphragm of microscope?

Diaphragm is used to adjust the intensity of light falling on slide.

What is the difference between fine adjustment and coarse adjustments?

Find adjustrﬁcnt is used when objective comes very near to slide. Coarse adjustment is used
for random movement of body tube.

What are Micron and Angstrom?

Both are unit of measurement of very small object. One micron = 10° and one Angstrom =

10".

How many microns are presentinone millimetre?

0.001 microns are present in 1 mm.
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Q.12

Ans.

Q.13

.'\ “s.

Q.14

)\ns.

Q.15

Ans.

Q.16
Ans.

Q.17
Ans.

Q.18
Ans.

Q.19
Ans.
Q.20
Ans.
Q.21
Ans,
Q.22
Ans.

What is ocular micrometer?

The micrometer which is inserted into the eye picce of the microscope is called ocular

micrometer.
What is stage micrometer?
The micrometer which is adjusted on the stage of microscope is called stage micrometer.

What s the length of scale of stage micrometer? % pakcity.org %ﬂ

The scale of stage micrometer is equal to 1 mm.

What s the width of one division of stage micrometer in mm and micron?
Itis equal to 0.01 mm or 10 micron.

Is ocular micrometer is not sufficient for measurement of an object? Why do we use

stage micrometer?

The measurement of scale of ocular is unknown. Therefore, we use stage micrometer to

measure the length of its one division.
Do all the microscopes have same value of one division of ocular?

No, all the microscopes have different valués of one division of ocular. That is why, we use
stage micrometer separately for eacl_l_,m_,icrtisdlbpe.

What is microscope? >

Microscope is an instrument use to observe the small creatures.

Who did invent the first microscope?
First microscope Was invented by Galileo.
Name different types of microscopes.
Compound microscope, light microscope, dissecting microscope and electron microscope.
What is power of microscope?

The magnification of microscope is called power of microscope.

Name one cell which does not require microscope for its observation.

Egg of ostrich.

Name longest cells of the body.

Cell of neuron.
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Measure the length of and width of cell provided with the help of ocular and
stage micrometers.

(Performance =1, Apparatus = 1, Procedure and measurement = 1, Observation and result=1,
Short question=1/2+1/2= 5)

(Multan Board 2004)

Q.1 What is the use of stage micrometer while we use ocular micrometer for direct
measurement of cells?

Ans.  The measurement of scale of ocular is unknown. Therefore, we use stage micrometer to
measure the length of its one division.

Q.2 Canstage micrometer be used directly in measurement of cell?

Ans. Stage micrometer is placed on stage of micrometer in place of slide. Thus this stage

micrometer is replaced by slide. Therefore, it is impossible to measure cell directly with
stage micrometer.,

Experiment 2: Measure the length of and width of cell provided.

(Gujmnwala, Multan, D.G. Khan Boards 2004)
Q.1 Why two micrometersi.e., stage and ocular are used?

Ans. The measurement of scale of ocular is unknown. Therefore, we use stage micrometer to

measure the length of its one division. Similarly stage micrometer cannot be use for direct
measurement because it has to be replaced by slide, -

Q.2 Can any of the two micrometers be use(f*'éiﬁétly to observe and measure the size of
cells? Y

Ans.  No, the size of one division of oculas is known and it is measure
stage meter is to be replaced by slide for measurement.

Experiment 3: Measure the length of and width of cell provided with the help of ocular and

stage micrometers. <~

by stage meter. Similarly

<y (Bahawalpur, Lahore Boards 2004)
Q.1  Whatis ocular micrometer?

Ans. The micrometer which is inserted into the eye piece of the microscope is called ocular
micrometer.

Q.2  Whatisthelength of scale of stage micrometer?
Ans. Thescale of stage micrometer is equal to | mm,
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MICROBIOLOGICAL TECHNIQUES

Experiment

PART-I

Materials:

Inoculating needle and loop, Pipettee, Bunsen burner or alcohol lamp, Petri.di.shes, Test
tubes, Autoclave or pressure cooker, Culture media, Cotton for plugs, Chemical disinfectants,
Incubator, Incoulating chamber.

Procedure:

(i) Aseptic Technique:

All the materials that are to be used in culturing the microorganisms should be clean and
sterilized i.e., free from microorganisms. A technique of using materials which have no living
microorganisms on them is called an aseptic technique. Undesirable microorganisms which
contaminate the preparation are called contaminants. In microbial work the contaminants can be
removed or killed by heating under pressure, by flaming, or by chemical means such as the use of
acids, alkalies, salts, alcohols, phenols and various other compounds. The chemicfal usalsd. in
sterilization of glassware and equipments are called disinfectants and those used in sterilizing living
things are called antiseptics. L O

(i)  Equipments: oo

(a) Autoclave: It is used to sterilize all eqmpment and media that will not be damaged by
heat. Ifitis not available, pressure cooker may be used instead.
r/ 2 . . . -
(b) Pipettes: These are of two tyeps: (i) calibrated glass tubes into which liquid can be
sucked, and (ii) medicine dropper pipettes provided with rubber bulbs, The pipette
should be filled witha pipette filler. If it is not avilable, materials may b sucked in a
pipette very carefully.
(iii)  PetriDish: N3
Itis a flat-bottomed glass dish with a small rim.
(iv)  InoculatingNeedlesandInoculatingLoops:

These are used to transfer clusters of microorg

anisms from one medium to another. These
should be sterilized in a flame and cooked before use.

N ———
O —————————
Fig. Inoculating needles and loop

(a)  Culture Media: Culture media may be corn meal A

gar, Malt Agar, Potato Agar, Czapek
dox agar, Plain Lemco Agar. the composition of thes

e media is given:
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PREPARATION OF CULTURE MEDIA FOR THE GROWTH
OF NON-PATHOGENIC BACTERIA

Material;

Test tubes. Petri dishes, Flask. Meat, Powdered agar, Mal, »*¢2_\J%), Marmite, Potato,

Dextrose and Autoclave 1Ty 0 A4l e Ko,

L,.L,l‘l-—-_-n_l

Procedure:

(a)  Preparation of Culture Media of Meat Infusion and Agar (MIA):

1. 50 gram of meat is taken. It is grinded into small pieces.

This meat s placed in flask in one litre water.

3. The material is heated for 2 hours. It is cooled and. It is filtered with cotton wool.

4. 10 gram agar is added in the flask.

S. I litre distal water is added in the filtrate. The pH of the meat is adjusted at 7.3.

6. The medium is place is placed in autoclave for sterilization. Culture medium of meat and

agar is ready for use.
(b) Preparation of Culture Medium of Malt, Mermlte and Agar (MMA):
1. One litre of water is takenin flask. |
30 gram of Malt, 15 gram of Manmte and 10 gm of Agar are added in the water.
The mixture is heated for 10 mmutes and filtered.
Mediais transfcrr_ed-._mto pctn dishes. Its pH is adjusted at 7.3.

The mediais then transferred into autoclave for sterilization.

& m R wN

Media is now ready for use.

(c) Preparation of Culture Medium of Potato Dextrose and Agar:

1. A small piece of potato is taken in a flask. It is cut into small pieces. The pieces are put in 1
litre of water. The potato pieces are boiled in this water.

2. The pieces of potato are mashed in the flask with glass rod. This mashed potato is filtered
through cotton wool.

3. Now dextrose and agar is added into the filtrate. The mixture is heated.

4. The medium is heat in autoclave for sterilization.

5. Media is now ready for use.
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(b)  Staining Techniques:
Gram Staining Technique of Bacteria:
Primary stain: Crystal violet stain.
Secondary stain: Safranine stain (pink).
After staining with these two stains, the bacteria are treated with alcohol. The Gram positive

bacteria retain the colour of primary stain. But Gram positive bacteria lose the colour of primary
stain but retain the colour of secondary stain.

Material:
Glass slide, Cover slips, Curd, Hay infusion, Root nodules, Crystal violet stain, Safranine

stain, Absolute alcohol, Blotting paper, Compound microscope, Spirit lamp, Inoculating needle.
Preparation of Stains:

1. Crystal Violet Stain:

Solution (a)
Crystal violet = 2 gm
95% Alcohol = 20 ml

Solution (b)
Ammonium oxalate = 08 gm
Distilled water = 800 ml
Mix solutions 'a'and 'b'. R

p & Gram's Iodine Solution: N>

Potassium iodide o= 05 gm
Distilled water NG 75 ml
Iodine L\ O\ = 025 gm

Dissolve potassium iod_i_dt;:_iii Eiistilled water. Thenadd iodine and dissolve it. This is the stockl

solution. Just before use, 1 ml-pf ﬁais solution may be diluted with 14 ml of distilled water.
Procedure:

Extraction of Bacteria:

Different bacteria can be extracted from different materials:
1. Curd : Curd has bacterium call Lactobacillus. It is a gram positive bacterium.
Root nodule: The roots of leguminous plants develop nodules for nitrogen fixation. The

roots nodule contains bacterium called Rhizobium. Rhizobium isa gram negative bacteria.
3. Hay Infusion: Hay infusion is produced by mixing hay in water. It is kept in air for some

days. Therefore, bacteria produce in it. They start decomposition of hay. It contains both

gram negative and gram positive bacteria.
Staining Procedure:

1. Smear formation: A drop of distal water is taken on a slide. Adrop of curd or hay infusion is

placed on this distal water. This drop is spread on slide with the help of needle. Now it is
called smear. In case of curd, the smear is washed with xylol. It removes fats.
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2. Use of primary stain:
(i) The smear is covered with 4 drops of crystal violet stain for one minute. The excess
stain is removed by slightly turning slide in one direction.
(ii) The slide is now covered with iodine solution for one minute. Excess iodine removed
by slightly turning the slide.
3. Decolourisation: The slide is dipped in absolute alcohol for 2 to 3 minutes. It decolourizes
gram negative bacteria. But gram positive bacteria retain the primary stain.
4. Use of secondary stain: Now the slide is dipped in Safranine stain (secondary stain) for 20-
30 seconds. Excess stain is washed with water. Some bacteria become pink. They are stained
by Safranine stain. They are confirmed to negative bacteria.

Result: Pinkbacteria = Gramnegative bacteria
Purplebacteria = Gram positive bacteria

Decolorize > second
with until solvent fil

4 d alcohol colorlessly | § IE

Saframine

Wash 2-5 seconds 6 I f s 30seconds 30 seconds

T e L PR
A L 1 .
- EE g =y I 4#:‘ (=™
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Q.2

Ans.

Q.3

Ans.

Q4

Ans.

Q.5

Ans.

Q.6
Ans.

Q.7
Ans.

Q.8
Ans.

Q.9
Ans.

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.

Q.13

Ans.

(' VIVA vOCE |

Name one Gram negative bacteria.

Rhizobium

Name one Gram poisitve bacteria.
Lactobacillus.

Name different culture of bacteria.

Meat infusion and agar media, Malt, marmite and agar medium, Potato, dextrose and agar
medium.

What is autoclave?
Autoclave is an own like instrument. It is use to sterilize the compound at high temperature.
How is the pH of the culture media adjusted?

The pH of culture media is adjusted by adding NaOH if it is acid or by adding HCI if it is
alkaline.

What is difference between pathogenic and non-pathogenic bacteria?

The disease causing bacteria are called pathogenic bactéria and the bacteria which do not
cause any disease are called non-pathogenic bacteria:

What type of bacteria are presentin the curd,__a'ei-obic or anaerobic?

Anaerobic arepresentinthecurd. . ('

What is the function of hacteria_i_n-tmif nodules?

These are nitrogen fixing bacteria. -

Whatis smear? How isit formed?

Smear is a blot of a chemical. It is formed by pasting chemical on slide.

What are Gram positive bacteria?

The bacteria which retain primary dye colour (violet) are called Gram positive bacteria.

What are Gram negative bacteria?
The bacteria which retain secondary dye colour (pink) are called Gram negative bacteria.
Why do Gram negative bacteria decolorize by alcohol?

The cell walls of Gram negative bacteria have more lipid contents than peptidoglycan. Lipid
has less affinity for crystal violet dye. Therefore, crystal violet dye dissolves in alcohol and
they become decolourize.

What is the difference between the cell wall of Gram positive and Gram negative
bacteria?

The cell wall of Gram positive bacteria has more peptidoglycan than Gram negative bacteria.
Cell walls of Gram negative bacteria have more lipid contents than Gram positive bacteria.
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Q.14 Crystal violet dye clearly differentiates the Gram positive and Gram negative
bacteria. Then why do we use secondary stain?

Ans. - Secondary stain (Safranine) stain is used to confirm the presence of Gram negative bacteria.
Q.15 What are bacteria?

Ans. Bacteria are unicellular prokaryotic organisms.

PREVIOUS BOARD EXPERIMENTS AND QUESTIONS
Experiment 1: Devise a method to stain Gram positive and Gram negative bacteria.

Performance = 1, Apparatus = 1, Procedure = 1, Observation and result = 1, Short question =
12+1/2=5

(Faisalabad Board 2004)
Q.1 Whodid discover the Gram staining technique?

Ans.  SirHans Gram.

Q.2 Namebacteria presentin the curd. Is it Gram negative or Gram positive bacteria?
Ans.  Lactobacillus. It is a Gram positive bacterium.
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STUDY.OF ANIMALAND PLANTS CELLS BY:STAINING WITH

o SAERANINE, ACID FUCHSIN, METHYLENE
Experiment BLUE'AND EOSINE

v

SECTION-I: ANIMAL CELLS %Pa"‘-i'y”’g%“

Materials:

Living frog, Chloroform, Compound microscope, Dissection box, Slides, Watch glasses,
Camel hair brush, Cover slips, Dropper, Stain (methylene blue or safranine or eosin or acid fuchsin),
Squamous epithelium of frog, Epithelial lining of frog, Epithelial lining of buccal cavity of frog.

Preparation of Stains:

11 Methylene Blue Solution:

Methylene blue, saturated solution in absolute alcohol = 30 ml

Add potassium hydroxide (KOH) o= 001 gm

AddDistilled water 7 = 100 ml
2. Safranine Stain: _ H’E'\ 2

Safranine ) J} S = 1 gm

95% alcohol o = 50 ml

Distilled wate__r__,.f:_;j:-?-.'_?,f""_-'f":""'“ = 50 ml

Dissolve saffhﬁmc inalcohol. Then add distilled water.
3. Acid Fuchsin Stain:
Acid fuchsin

Il
o
W

8

Distilled water = 100 ml
Dissolve acid fuchsin in distilled water.
4. Eosin (Aqueous):
Dissolve 1.0 gmof Eosin Y in 100 ml of distilled water.

5. Eosin (Alcoholic):
Dissolve 1.0 gm of Eosin Y in 100 ml of 70% alcohol.
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PART-A
SQUAMOUS (PAVEMENT) EPITHELIUM OF FROG
Procedure:
L. Keep a frog in water for one or two days in a 1000 ml beaker. You will see that the epithelial
lining (squamous eipthelium) of skin is gradually cast off in the form of semi-transparent

membranous flakes. .
2. These flakes can also be preserved in formaline for future use. If these cannot be obtained

readily, the skin of an anesthetized frog can be scrapped with the edge of a glass slide or a
bluntknife. It will remove epithelial cells.

3. Place a small piece of epithelial tissue in a drop of water on a clean slide.
4. Stretch the tissue by using camel hairbrush and needle. |
S. Put a drop of any of the stains mentioned above and let it remain for a minute or so.
6. Add a few drops of water and sponge out the stain with tissue paper.
i 8 Select the homogeneously stained portion of the tissue and trim it with the help of sharp
scalpel to the size of about 3 mm square. Remove the surplus trimmings from the slide.

8. Putagain a drop of water and place the cover slip on the tissue.

~ Nucleus

o . Cytoplasm

Cell membrane
Q " Nucleus
Fig. Sur:fa__pé view of squamous epithelial cells from Frogs skin

Observations: "
1. Cells are flattened,
2. Roughly pentagonal or hexagonal
3 Cell are closely fitted without intercellular spaces, like a pavement.
4.

The nuclei are distinct and darkly stained as compared to the cytoplasm,

[ VIvA voc |

Q.1 Whatis the shape of the epithelial cells of the skin of frog?
Ans.  These are roughly pentagonal or hexagonal in shape,

Q.2 How do the epithelial cells of the skin of frog relate to their function?

Ans.  The epithelial cells
protective function,

being flattened from a continuous layer which is wel] suited for their
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PART-B
HUMAN CHECK CELL

Method:

1. Take a clean cotton swab and gently scrape the inside of your month.

2. Smear the cotton swab on the centre of the microscope slide for 2 to 3 seconds.

3. Add adrop of methylene blue solution and place a coverslip on top.

4, Remove any excess solution by allowing a paper towel to touch one side of the coverslip.
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SECTION-II:
PLANT CELLS
Materials:

Compound microscope, Glass slides, Cover slips, Dropper, Dissection box, Camel hair
brush, Watch glasses, Filter paper or paper towel, Onion bulb, Leaves of Bryophyllum or spinach,
Methylene blue or safranine or acid fuchsin or eosin stain.

PART-A
MESOPHYLL CELLS

Procedure:

1. Take a fresh leaf of Bryophyllum or spinach. Hold its lower surface towards you. Tear the
leafin the middle avoiding midrib and main veins.

Lower epidermis is peeled off exposing the underlying mesophyll cells.
Take a pinch or scrath the green portion with the help of the tip of a scalpel.
Dislodge these cells in a drop of water taken on the slide.

Spread the cells into layer by stirring with the needle.

Addadrop of stain and place a coverslip over t.

O O A

Examine the cells first under low and then high power-of the microscope.

Spongy Mosqpli"\]li Layer

> The cells in the spongy mesophyll
layer are not as closely packed as
the cells in the palisade mesophyll
layer.

This creates air spaces inside the
leaf to enable gases to move in
and out.

/ Spongy mesophyll layer

There are not as many chloroplasts
in the spongy mesophyll cells as
there are in the palisade mesophyll
cells - but photosynthesis still occurs
in the spongy mesophyll
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Observations:
1. Rectangular cells - The palisade cells.
2. Irregular shaped cells - The spongy cells.

Nuclei and cytoplasm would be seen clearly differentiated from the green chloroplasts.

(VIVA VOCE |

Q.1 Whatis Mesophyll?

Ans.  Mesophyll is the green tissue lying between the upper and lower epidermis.

Q.2 Howmany types of mesophyll are there?

Ans.  There are two types of mesophyll: (i) palisade mesophyll and (ii) spongy mesophyll.

Q.3 Whatis thelocation and shape of palisade mesophyll?

Ans. It lies immediately below the upper epidermis and consists of one or two layers of thin-
walled barrel-shaped cells arranged at right angles to tt_‘iéjépi'dermis.

Q.4 Whatis thelocation and shape of spon ggr{_{t__lgs_ophy'll?

Ans. Itlies between palisade mesophyll and _loﬁ?ér ef:ic_lennis and consists of irregular cells.

. PART-B
¢ LEAF EPIDERMIS
1. Cut off a small frément of epidermis and immediately shift it in a drop of water taken on the
slide.
2. Prepare a stained slide.
3. Observe the slide under low and high powers of tﬁé microscope.
Observations:

1. Kidney shaped guard cells bordering the stomata and surrounded by the epidermal cells.

2. The epidermal cells are irregular in shape but closely fitted by their edges with no interstitial

spaces.

3. Notice the presence of chloroplasts only in the guard cells.
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Fig. Lower epidermis of leaf

Guard cells Guard cells

Fig. Lower epidermis of a leaf showing a stoma

( VIVA VOCE }©

Q.1  Whatis the function of the stomata? AR
Ans. Stomataare meant for exchange of gases and w)/\(ater betwqen leaftissues and atmosphere.
Q.2 Whatarestomata? _ 5~
Ans. Stomataare very small openingS-p;éseﬂt in the lower epidermis of bifacial leaf.
Q.3 Whatareguardcells? . 7
Ans. Guardcellsarethe kldney (bean) shaped cells which surround stomata.
| Q.4  Which cells of the epidermis of leaf have chloroplast?
Ans. Only guard cells present in the epidermis of leaf have chloroplast.
PART-C
ONION EPIDERMIS CELLS
Procedure:
1. Cut an onion bulb vertically into four pieces.
2. Each piece consists of concentric layers of fleshy scales.
3. Hold one of the scales with your fingers and thumbs of both hands, with its concave side

facing you.
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4. Now tear the scale from its outer convex side.

5. Avery thin, transparent membrane, the epidermis pulls from the surface of the scale.
6. Peel it off. It shall come offin a sheet.

[ Transfer it to water in a watch glass and cut into small pieces of 1 or 2 mm square.

A B C
Preparing onion epidermis for examination
8. Take a drop of water in the centre of a clean slide. Put into it a small piece of epidermis with
its outer surface (which was outermost on the scale) facing upwards.
9. Stretch completely to remove wrinkles, if any.

10.  Coverwithacover glass. Remove excess of water around the coverslip with a filter paper.
11.  Examinethe cells of the epidermis under the low and high powers of the microscope.

Observations:
1. Cellsare rectangular in shape
2. Have thick cell walls.

Now take off the slide from microscope
strage and stain the material.

The nuclei will be darkly stained. Study
first under the low and then under the high power.
You will find granular substance lying between

the nucleus and the cell wall. This is the
cytoplasm. Ithas been stained lightly.
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.1 Whatisthe shape of epidermal cells of onion?

Ans.  They are rectangular in shape.
Q.2 Whydo you consider these cells as plant cells?

Ans.  These have thick cell walls w hich is a characteristic of plant cells.
Q.3 Whatis the shape and location of nucleus in an onion epidermal cell?

Ans.  The nucleus is rounded or clliptical in shape and is situated either in the centre of the cell or
on one side near the cell wall.

Q.4 Whatis the evidence that unstained cells of onion epidermis are living?
Ans.  The streaming movement of the cytoplasm proves that the cells are living.
Q.5 Howdoes the cytoplasm look like?

Ans. Itlookslike a fine granular substance.

Q.6 Wherein the onion epidermal cells is most of the water found?

Ans. Mostofthe water is found in the vacuoles present in the cytoplasm.

Q.7  How do you account for any difference between the cytoplasm of the stained cells as
well as that of the unstained ones? i

Ans. Thecytoplasm is not homogeneous substance, it bears a vanety of structures, all of which are
not equally stained. Due to this differential staining reaction, different components of the
cytoplasm become well differentiated i11=tlié"stained cells.

PREVIOUS BOARD EXPERIMENTS
Experiment I: Prepare a temporary slide of the given material (Onion epidermis) and draw its
labelled diagram. (1+1=2) '~
g (Multan, Lahore, D.G. Khan Boards 2004)

Experiment 2: Prepare a temporary slide of the given material (bifacial leaf) and draw its

labelled diagram (1+1=2).

(Multan, Lahore, D.G. Khan, Bahawalpur Boards 2004)

Experiment 3: Prepare a temporary slide of the given material (Squamous epithellium of frog)
and draw its labelled diagram. (1+1=2)

(Multan, Lahore, D.G. Khan Boards 2004)
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OF SALT OR SUGAR SOLUTIONS ON
Experiment ANIMAL AND PLANT CELLS

o TOJFINDIOUT THE EFFECTS OF DIFFERENT CONCENTRATIONS

The difference of salt or sugar concentration causes osmosis. If there is more concentration
of salt out side the cells than inside, then water moves from inner to outside. It causes shrinkage of
cell. The shrinkage of cell due to exosmosis is called plasmolysis. If there is more concentration of

salts inside than outside, then water moves from outside to inside. Therefore, the cell becomes
swollen.

PART A

| EFFECTS ON ANIMAL CELLS
Material:

Blood cells, Cover slip, Dropper, Blottiné paper, 0.9%, 0.5% and 3.0% NaCl solutions,
Compound microscope.

Preparation of Solutions:
There are three types of solution: \<
1. Hypotonic Solution: . -/f" Y\

A dilute solution as compared to intemal soluﬁon of cell is called hypotonic Environment.
0.5% NaCl solution is hypotonic solutlon forblood cells.

2. Isotonic Solution:

A solution with same concentration as compared to internal solution of cell is called
isotonic Enviroment. 0.89% NaCli isan isotonic solution for blood cells.

3. Hypertonic:

A more concentrated solution as compared to external environment is called
hypertonic environment. 3% or more is hypertonic solution for blood cells.

Procedure:

1. Three test tubes are taken. They are marked as A, B and C. 5 ml of 0.5% solution is taken in
test tube A. 5 ml 0f0.89% solution is taken in test tube B and 5 ml of 3% solution in test tube C.

A small amount of blood is taken. Its red blood cells are washed and 3 drops are transferred to
each test tube.

After one hour, a small amount of blood is taken from each test tube on slides and observed
under microscope.
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Observation:

Test tubes Solution Classification Observation Result

Test tube A 0.5% Hypotonic RBC swelled and Endosmosis of water
burst
Test tube B 0.89% Isotonic No change No 0smosis
Test tube C 3% Hypertonic RBC shrink Exosmosis of\‘vater
and plasmolysis take
place

Result:
Observation shows that RBCs gain

water in hypotonic environment. They remain
unaffected in isotonic environment. But they
lose water in hypertonic environment and
shrink. This condition is called plasmolysis.

Hypotonic Isotonic Hypertonic
_ solution solution solution
~/PARTB

EFFECTS ON PLANT CELLS
Material: RO |
Filament of spirogyra, Cover slip, Dropper, Blotting paper, 5%, 10% and 15% sugar
solution, Compound microscope.
Procedure:
L One drop of water is taken on slide. A filament of spirogyra is placed in this water on slide.
The slide is covered with cover slip. It is examined under microscope.
2. Now cover slip is removed. A drop of 5% sugar solution is dropped on the filament with the
help of a dropper. Now cover slip is again place over it. Extra water is removed by blotting
paper. It is examined under microscope after few minutes.

3. Same procedure is repeated with 10% and 15% solution.
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Observation:
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No.

Sugar solution. |

~ Observation

. _‘:_C'oﬁclus‘h'm'

1. | Water Cell remain unaffected | No plasmolysis
2. | 5% sugar solution Little shrinkage Slight plasmolysis
3. | 10% sugar solution More shrinkage 10% plasmolysis
4. | 15% sugar solution More shrinkage 20% plasmolysis
Result:
The observation shows that plants loss water in concentrated solution. Therefore, it
undergoes plasmolysis.

(a) Normal spirogyra cells

(b) Plasmolysed spirogyra cell

(viva vocE]

Q.1  Whatis Plasmolysis? |

Ans. Theshrinkage of cell due to exo sm_q_Sis is called plasmolysis.
Q.2  When does plasmolysis occur?l' )~

Ans. Plasmolysis occurs whencellis placed in more concentration (hypertonic environment). The
cell loses water and shrink Itis called plasmolysis.

Q.3  Whatisthe affect of plasmolysis on plant?

Ans. Wilting in plant cells takes place due to plasmolysis.

Q.4 Canaplant cell burst,ifitis placed in hypertonic environment?

Ans. Aplantcell has cell wall. Therefore, it cannot burst in hypertonic environment.
Q.5 Can100% plasmolysis take place in plant cell?

Ans. Never, the cell wall of the plants cells allow it to shrink to certain degree.

Q.6  Whatisrole of central vacuole in plant cells?

Ans. Large central vacuole of plant stores a large amount of fluid. It produces turgor in plant cells
and plant does not wilt.

Q.7  Fluidin central vacuole in plants is hypo, hyper or isotonic than cytoplasm.
Ans.

Q.8  Whatisturgor pressure?
Ans. Thehydrostatic pressure inside the cellis called turgor pressure.

The fluid in plant cells is little bit hypertonic than outer cytoplasm.
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Q.9  Whatis osmotic pressure?

Ans. The pressure which brings about osmosis is called osmotic pressure. Osmotic pressure is
produced due to presence of solute in water.

Q.10 Which cellis more affected plant or animal by change in concentration?
Ans. Animal cells lack cell wall. So they are more affected by change in concentration than plant
cells.

Q.11 Whydo RBCsburstin hypotonic environment?
Ans. Theredblood cells are without cell wall. So they burst in hypotonic environment.
Q.12 Whatdoes happen, if a freshwater animal is placed in marine water?

Ans. Freshwater animal is adapted for hyptonic environment. If it is placed in marine water which
is hypertonic, it will lose water and shrink. It may cause its death.

Q.13 Whatdoes happen, if a marine animal is placed in fresh water?
Ans. Marine animal is adopted for hypertonic environment. Therefore, it gain water and swell or it
can burst.
PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Set up and apparatus to study the effects of different concentrations of sugar
solution on spirogyra cells.

Performance = 1, Apparatus = 1, Procedure and diagram 1, Observation and result = 1,
Short question = 1/2+1/2 5

283 (Multan Board 2004)
Q.1 Whatis hypotonic solution? &
Ans. Adilute solutionas compared to eﬁteﬂi&l environment is called hypotonic solution.
Q.2  Defineincipient plasmolysis. .~
Ans. Thepointat which p[as@blﬁféis is about to take place is called incipient plasmolysis.
Experiment 2: Demonstraie ‘the process of plasmolysis and deplasmolysis in fresh filament of
spirogyra.

(Multan Board 2004)
Q.1  Whatis the reason of exosmosis in this experiment?
Ans. Thespirogyra filament was placed in hypertonic solution. So exosmosis takes place in it.
Q.2 Ifafish of fresh water is put in sea water, what will you expect to happen?
Ans. The fish will lose water and shrink. So it will undergo plasmolysis.

Experiment 3: Demonstrate the affects of hypotonic, isotonic and hypertonic environments on red
blood calls.

(Faisalabad Board 2004)
Q.1  Giveexamples of hypotonic and hypertonic environment.

Ans. The example of hypotonic environment is freshwater (pond) and the example of hypertonic
environment is marine water (sea).

Q.2  Whatwill happen if distal water is injected into the human blood in body?
Ans. Theblood plasma will become hypotonic. There blood cells will absorb water and burst.
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0 INVESTIGATION OF BACTERIAL CONTENTS.OF
FRESH AND/STALE MILK™ S8

Experiment

The aims of the experiment are to determine the effect of leaving milk unrefrigerated for
twentyfour hours and why milk becomes stale. Milk is almost a complete food for us and the
experiment shows that it is also a good culture medium for certain bacteria.

The bacteria actively grow in the milk and consume its oxygen. As the milk gets staler and
staler, its bacterial population goes on increasing and consequently, its oXygen content goes on
reducing. This reduction in oxygen can be deducted by means of methylene blue solution which
loses its colour as the oxygen content of the milk diminishes due to increased population of bacteria.
The methylene blue solution will take less time to decolourize, if the number of bacteria in the milk is
high and vice versa. The quality of the milk with respect to its staleness and the number of bacteria

found in it can be rated by, the time it takes to decolourize the methylene blue solution. Each sample
of milk can be rated with the help of the following table.

TABLE-I

Time to decolourize Rating of quality ufﬁ_nilk ul

Degree of staleness of
methylene bluein the milk

milk

Less than 20 minutes. Highly contaminated Very:stale o
20 minutes to 2 hours Poor Less stale
2-5% hours | Pair Still less stale
5% — 8 hours " | Good Fresh or very slightly stale
More than 8 hours Excellent Fresh

Materials:

Test tubes; Test tube stand; Incubator or water bath; Thermometer for water bath;
Pipettes; Cotton; Methylene blue solution; Samples of fresh milk and those of stale

milk of varying age; Watch.

Preparation:  Methylene blue solution can be prepared as described in the beginning of the
notebook in the general instructions.

Procedure:

With the help of pipette, fill one third of Separate test tubes with different samples
of the milk. Label the tubes as fresh milk, oneday stale, twodays stale etc. Add one
ml (20 drops) of methylene blue solution to each tube. Shake the tubes for thorough

mixing. Now plug the tubes with sterile cotton and place them in an incubator or
water bath maintained at 37°C.
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(

AL Fill the test tubes one-third full with
samples of milk of various ages or
from ditferent sources. Label each

tube for its contents.

.B. Add 1 ml (20 drops) of
- methylene blue solution to
each tube. Mix by shaking.

C. Plug the tubes with cotton _anﬂ'j&laéé them D. Examine each tube periodically. Rate the quality of

in a 37°C incubator or a hot 'water bath at the milk according to its bacterial population as
37°C. described in the text.

Examine the milk samples after intervals, notice the colour fading and record the time
taken by each sample to declourize completely, in the form of the following table and rate the
quality of the milk according to Table-I.

OBJSERVATIONS:

Content of tube | Time duration Rating of quality of milk
1. | Fresh milk Good
2. | Two day stale milk 17 minutes Highly contaminated

7 hours

Result: Fresh milk decolourized in 7 hours showing good quality while state milk decolourized
in 17 minutes showing very poor quality.
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Q.1  From where do the bacteria come in the milk?

Ans.  The bacteria enter the milk during milking and handling, even under the most hygienic
conditions.

Q.2 What causes the milk to become stale?

Ans.  The lactic acid produced by lactobaccilus causes the milk proteins to clot and thus milk
becomes sour or stale.

Q.3 Which bacteria are commonly called lactic acid bacteria and why?

Ans.  Streptococcus lactis and lactobacillus are commonly called lactic acid bacteria because they
produce lactic acid during fermentation of milk sugar (lactose).

Q.4  What caases souring of milk?

Ans. Theaccumulation of lactic acid causes souring of milk.

Q.5  Whatis the colour of the colonies of Streptococcus lactis and Lactobacillus?
Ans. These colonies are chalky-white. A

Q.6  Whatis the usual habitat of Escherichia coli and dcdligenes kinds of bacteria?
Ans.  Both these kinds of bacteria are usually found inthe human gut.

Q.7 How do the colonies of Streptococqi__ la_ct‘is and Lactobacilli look like, besides their
colour? ~\ 5

Ans. The colony of Streptococcus Z&c:.'ri.s--is smooth-textured with entire edge whereas that of
Lactobacillus has a roughsurface texture with irregular edges.

Q.8 Whatisagar? .
Ans. Itisanextractofred algae.
Q.9 Why agaris said to be an ideal medium for bacteria culture?

Ans. First, it is attacked by only a few microbial species and does not soften until a temperature of
100°C is reached. Secondly, the liquid agar does not solidify until it is cooled to 42°C. These
properties of agar help to refine the methods of obtaining pure culture.

Q.10 Why gelatin is not used as a jelling substance in the medium.

Ans. Gelatin melts at 28°C, which is below the best temperature for the growth of many bacteria.
Moreover, many organisms make an enzyme, gelatinase, which digests gelatin and thus
causes the medium to liquify. Whenever the medium liquifies, the separate pure colonies run
together and mix.

Q.11  Define microbiology.

Ans. It is the study of microorganisms which include bacteria, viruses, fungi and protists such as
protozoa and microscopic algae.
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Q.12 Whatare bacteria?

Ans.  Thebacteria are the unicellular, prokaryotic organisms having a single chromosome.
Q.13 Howdo the fresh and stale milk differ with respect to the bacterial population?
Ans.  The stale milk has more bacterial population than the fresh milk.

Q.14 Namesome bacteria found in the milk.

Ans. These are Streptococcus lactis, Lactobacillus, Escherichia coli, Microbacterium,
Alcaligenes and Brevibacterium.

Q.15 Of the following bacteria which ones are Gram +ve and which ones are Gram ve?
Streptococcus, Escherichia coli, Lactobacillus, Alcaligenes.

Ans.  Streptococcus and lactobacillus are Gram +ve whereas Escherichia coli and Alcaligenes are
Gram ve.

Q.16 Howdoes refrigeration save milk from bacteria?

Ans. The low temperature maintained in the refrigerator (4°C) allows ony a very slow
reproduction of bacteria and thus saves the milk from them.

Q.17 How does oxygen depletion in a medium affect the methylene blue and why?

Ans. The oxygen depletion causes decoloration of methylene blue by reducing it. Methylene blue
becomes colourless in reduced stale.

Q.18 Why are the milk samples placed at 37°C in _t_he_abuve experiment?
Ans. The enzymes function best and the bacterial gfowth is maximum, at this temperature.
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o STUDY.OF NOSTOC FROM FRESH MATER|AL

Experiment AND PREPARED SLIDES

: pakcity.org
Material: a%pa city org:%o

Microscope, Slide, Cover slip, Nostoc culture, Prepared slide of nostoc, Blotting paper.

Procedure:

1. _ Aclean glass slide is taken. A small material from nostoc culture is placed on slide.
X This material is spread on the glass slide with needle.

3. Acoverslipis placed on it. The cover slip is slightly pressed by finger.

4.

Excess water is removed by blotting paper.

5. Slide is examined under microscope.
Observation:
1

Nostoc is composed of filaments. Each filament is composed of chains of cells called
trichome. Trichome is covered by mucilaginous sheath

2. Some colourless, barrel cells are present within the t::lc‘homo These cells are heterocysts.

3. Individual cell of trichome is composed of two parts Peripheral part contains chlorophyll
and central part contains chromosomes

Result: VL \ '_/-
These observations confirm thgtﬂiematenal provided is nostoc.
Reason of Identification: Presence ofheterocysts

Gelatinous
mass

Gelatinous
mass

Fig. Nostoc filaments embedded in gelatinous mass
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Akinetes

Fig. Nostoc. A vegetative filament Fig. Nostoc. A filament with akinetes

(VIVA VOCE | -

Q.1 Whatare cyanobacteria? O

Ans.  Cyanobacteria are photosynthetic oxygen releasmg j:roka.ryotcs.

Q.2 Whatis the old name of cyanobactq{iﬁ? |

Ans. The old name of cyanobacteﬁais_biue'éreen algae.

Q.3 What is the difference between photosynthesis of cyanobacteria and photosynthesis of
photosynthetic bactgﬁi‘-'?'

Ans.  Cyanobacteriause \gv.?éter andrelease oxygen. Bacteria use H,S and do not release oxygen.

Q.4 What pigments are present in cyanobacteria?

Ans.  Chlorophyll and Phycocyanin.

Q.5 Whatis the function of heterocyst?

Ans. Itisused fornitrogen fixation.

Q.6 How does reproduction take place in nostoc?

Ans.  Reproduction in nostoc takes place by fragmentation and Akinete formation.

Q.7 WhatisAkinete?

Ans.  Areproductive cell with thick wall and large food reserve is called Akinete.
Q.8  Whatistrichome?

Ans. Individual chain of cells in a filament is called trichome.
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Q.Y

Ans.
Q.10
Ans.
Q.1
Ans.
Q.12

Ans.

Q.13

Ans.

Q.14
Ans.

Q.15
Ans.

Q.16
Ans.

Q.17
Ans.
Q18
Ans.

Q.19
Ans.

Q.20
Ans.

What are hormogonia?

Abroken piece of filament of cyanobacteria is called hormogonia.

Why are the blue-green algae called so?

Because their cells contain, besides chlorophyll, a blue pigment known as phycocyanin.
From where does the gelatinous mass come?

Itis secreted by the filaments themselves?

Whatis the function of heterocysts?

They serve for the storage of food.

Do the cells of Nostoc lack nuclei?

The chromatin granules lying in the central colourless cytoplasmic region of each cell
constitute a primitive type of nucleus.

Are all the cells of a filament alike in their shape, size and function?

No. The heterocysts are different from other cells of the filament, in size and function.
Whatis the filament of Nostoc known without _m_iit:ﬁaginnus sheath?

The filament without the mucilaginous shqatl_la.is:' known as trichome.

What are akinetes in the life-history-ﬁfﬁéstoc?

During the unfavourable conditibhé' of drought all the cells of a mature filament of Nostoc
except heterocysts enlarge, ..a‘écﬁmulate food, thicken their walls and are now known as
akinetes which grow-iﬁtb new filaments on the return of favourable conditions.

What are hormogonia in Nostoc? )

The parts of the filaments of Nostoc lying between adjacent heterocysts are called hormogonia.
What is the function of hormogonia of Nostoc?

The hormogonia may separate from the old filament at the heterocyst#, grow and form new
filaments. It means that they bring about asexual reproduction. |

What is the main difference between a prokaryotic and a eukaryotic cell?

A prokaryotic cell lacks a walled nucleus whereas the eukaryotic cell possesses a nucleus
with a well-defined wall.

What is the difference between a prokaryote and a eukaryote?

An organism having prokaryotic cells is the prokaryote while the one possessing eukaryotic

- cellsis the eukaryote.
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment: Prepare a temporary slide of the given material (Nostoc) and draw its labelled
diagram.(1+1)

(Lahore, Multan, D.G. Khan, Faisalabad Board 2004)
A. Identity the specimen and give reason

Identification | Reason

Nostoc filament Presence of heterocyst

B. Identity the specimen and give two important characters

AN

Identification ! Reason

Nostoc filament: 1. The colony is composed of
> filaments or trichomes

2. Heterocysts are present
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PLASMODIUM, EUGLENA; VOLVOX;, ULOTHRIX & ULVA
FROM FRESH'MATERIAL'AND PREPARED SLIDE

@ DENTIFICATION OF CHLORELLA, PARAMECIUM, AMOEBA; ENTAMOEBA,

Experiment

Material:
Compound microscope, Prepared slides and fresh materials of chlorella, Paramecium,

Amoeba, Entamoeba, Plasmodium, Eugleria, Ulothrix and Ulva.

Procedure:
One drop of fresh material is taken on slide. It is studied under microscope. The prepared

slide of these organisms is studied under microscope at low and high power.

Observations:
( CHLORELLA |,

Classification: | %x( \¥

Kingdom Protista < ' 2

Group Plant like protists (algac)

Phylun | Chlorophyta
Characteristics: ' Pyrenoil S
1.  Theseareunicellularalgae. ' okl
2. Body is spherical. Chloroplast
3. A cup shaped chloroplast is present.

: i Nucleus
4. Single nucleus in cytoplasm. "

S. A pyrenoid is present in chloroplast.
6. It is used for research on photosynthesis.
Reason for identification: Cup shaped chloroplasts a present
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Q.1 Nametheinvertebratesin the cells of which can Chlorella grow.
Ans. Theseare the protozoans (Stentor and Paramecium); Sponges (Ophrypodium spong illa) and

Coelenterates (Hydra) etc.

Q.2 Sometimes the cells of Chlorella occur in groups. Should the plant be called

multicellularin such a case?

Although the cells of Chilorella sometimes occur in groups yet they do not constitute

multicellular body because of having no “division of labour” among them. Every cell of the
group is independent and it can perform all the vital functions.

Q.3 Howdoes Chlorella reproduce?

The only method of reproduction in Chlorellais by means of autospores (aplanospores).

Q.4  Whatisthe economicimportance of Chlorella?

Ans. An antibiotic called Chlorellin which is useful for the control of bacterial diseases is
prepared from Chlorella.
(PARAMECIUMJ-
eX A ANTERIOR END
Classification: s o L
- trichocysts e d oral groove
Kingdom | Protista . T~ o =
row of cilia~, pellicle
Phylum Protozoa Eierio
. contraction—— dopl
Group Ciliates “cu'd: cnaopiaam
redial canals endoplasm
: (systole)
Characteristics: : micronucleus
: . . micronucleus
1. Itis a unicellular organism. vestibule

2. Its body is covered by cilia.
Its outer covering is called pellicle.
Contractile vacuole is present.

It has two nuclei: micronuclei and
macronuclei.

6. Sexual reproduction take place by
conjugation.

Reason of Identification: Slipper like

body covered with cilia.

food vacuoles oeal cilia
radial canals buccal cavity
(diestole)

cytostome
cytopharynx
cytopyge

posterior
contractile
vacuole
(systole)

caudal

fe 1
tuft of cilia sod vacuole

farming

POSTERIOR END
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(vIva VOCE |

Q.1 Whatis the general shape of Paramecium?

Ans.  The Paramecium s elongated and cylindrical or slipperlike in shape.
Q.2 Howdoesa Paramecium move?

Ans. Theparamecium moves by means of cilia.

Q.3  Whatis the function of contractile vacuoles in Paramecium?

Ans.  The contractile vacuoles serve to remove excess of water from the body.
Q.4  Howdo the food vacuoles move through cytoplasm in Paramecium?

Ans. The food vacuoles move through the cytoplasm due to its (cytoplasm's) streaming
movement.

Q.5  Whatstructures become distinctly visible after staining?
Ans. Thenuclei and the food vacuoles become distinctly visible after staining.

Q.6  Whatstructures are no longer seen after staining which kills the Paramecium?
Ans. The contractile vacuoles become invisible after staining.

Q.7 Howdoesexchange of respiratory gases take place in Paramecium?

Ans. Theexchange of respiratory gases between the body of the Paramecium and the surrounding
water takes place through the pellicle. _

Q.8  Had the Paramecium been a plant cell what structures would not have been expected in

suchacell? |
Ans. If Paramecium had been a plant cell the cilia and food vacuoles would not have been
expected there. G
[ ’AMOEBA |
Classification: : >
o > Contractile vacuoles Ectoplasm
Kigndom Protista A
Phylum Protozoa
Group Amoeba | A\ SSRGS il
Characteristics:
1. Amoeba is unicellular.
i le.
2. It hE_lS contractile vacuole N
3. It always changes its shape. Niicleus
4. It moves by pseudopodia.
5. It reproduce asexually by binary fission and spore
formation.

Reason of Identification: Irregular shape.
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Q.1 Name the phylum of Amoeba?

Ans.  The phylumis Protozoa.

Q.2 Whatis the function of pseudopodia in Amoeba?

Ans. These are locomotary and feeding organs of Amoeba.

Q.3 Whatis the function of contractile vacuole in Amoeba?
Ans. Itservesto give out surplus of water and to some extent wastes.
Q.4. How are food vacuoles formed in Amoeba?

Ans. The food particles along with some pond water are ingested into the endoplasm with the help
of pseudopodia. The drops are the food vacuoles.

Q.5 Whatis the general shape of Amoeba?

Ans. Amoebaisirregular in shape due to formation of pseudopodia.

( ENTAMQEB-AJ

Classification:

Kingdom Protista

Phylum Protozoa
Group Amoeba

Characteristics:

1. Itis unicellular.

It is a human parastie.

It causes amoebic dysentery in man.

It moves by pseudopodia.

> It reproduce asexually by binary fission and formation.
Reason for identification: Presence of blood cells in body

pesudopodium
PR ectoplasm

endoplasm

hoa W

ingested RBC
nucelus

nucleolus
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[‘viva voce,

Q.1 Whatisa parnsite?
Ans. An organism which livesm (umn)me bmlyhf ﬁmher rganism (hosty and dei
fromitis Caugd a paﬂlsl“’Q F +f R 1‘4 : jl ##);‘Nﬂ HEE . P

. ! -F ..,M Y i \1-;-.
Q.2 Whatiuﬁthog'eigﬁ:‘ e AL M‘fﬂ w&

. . % Lo g LIRS nd ;o8 o W e ._‘.T\::’ i 'J.‘, (r\?:at.':::-"lf ¥ T,
Ans.  Aparasite which causes dis_eAs’é: 'tqfitShérst 1&%{!&,,, ; 10ge ] &: 231!‘?5,
- " " a\a ‘ ,_’\ - "':“'::I:' —

Q.3  Howdothe pseudopodia of Amoeba and Enramoeba dlffer?' >y ‘3-".‘ '

Ans.  The pseudopodia of Amoeba’ consist of both the ectqpla!sm as well as the endOplasm whereas
those of Entamoeba consist of only the ectoplasim. i

Q4 WhyiscontractilevacuoleabsentmEntamoeba" T i

Ans.  The function of the contractile vacuole is to give out surplus of water from the cell body.
Being parasite, there is no surplus of water in Entamoeba and hence no need of the
contractile vacuole.

Q.5 Inwhich protozoans are found contractile vacuoles?

Ans. Thecontractile vacuoles are found in those protozoans whxch live in fresh water.

Q.6  Name the disease which is caused to man by Entamoeba

Ans. Itis Amoebic dysentery (Amoebiasis). -

Q.7  Isthere any dysentery, other than amoeblc"

Ans. Yes. It is bacterial dysentery caused by bacteria. The symptoms of both kinds of dysentery

are the same.
( PLASMODIUM J
Classification:
Kingdom Protista
Phylum Protozoa
Group Apicomplexans

microchondrion  pellicle nucleus paired organelles microtubules of cellicle

apical cup

convoluted tubules  micropule
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Characteristics:

L

(A

Itisunicellular.

It develops spore at some stage of their life.
It has no locomotory organs.

It forms are sporozoites and merozoites.

It reproduce sexually by gamete formation.
It spends its life in two host: man and mosquito.

It causes malaria in man.

Reason for identification: Spindle shaped body

Q.1

Ans.

.

Ans.

Q.3

Ans.

( VIVA VOCE

Whatis an “alternation of hosts”?

When a parasite needs two hosts for the completion of its life-history and the hosts alternate
with each-other, it is called alternation of hosts as in the life cycle of malarial parasite.

Does malarial parasite show “alternation of generations” and how?

Yes. The malarial parasite during its life history passes through two generations, an asexual
and a sexual one and both the generations alternate with each-other. .

Is the sexual reproduction in malarial parasite is ogaﬁ_imi'ius or heteroéﬁili bus?
It is heterogamous because the gametes are of twa different types as regards their shape and

|

: (E’UQLENA )

Classification:

L

Kingdom Protista

Group Plant likes protists (algae)
Phylum Euglenoids
Characteristics: Chloroplast Contractile Réservoir
; X vacuole
1. Itis utiicellular. " Paramylum BT Mouth
2. It has two flagella. One long  bodies > Poailin b, b
other short.
3. It has chlorophylls. ”
It lack cell wall. Flagellum
Membrane Ectoplasm
S. Contractile vacuol »
esare present. Endoplasm

Reason for identification: Presence characteristic chlorophylls and flagella
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Q.1

Ans,

Q.2

Ans.

Ans.

Q4
Ans.
Q.5
Ans.
Q.6
Ans.

Q.7
Ans,

Q.8
Ans.

Q.9
Ans.

Q.10

Ans.

( VIVA VOCE |

What is the normal shape of Euglena?

Euglenais normally spindle-shaped.
What s pellicle in Euglena? Whatis its other name?

Pellicle is the outer thin flexible membrane around the body of Euglena. 1t is also called
plasma membrane.

\’l\:hat ;nay be the total number of chloroplasts in the cell body of Euglena? What is their
shape? -

The to!aJ number of chloroplasts in the cell body of Euglena may be from 30 to 40. They are
plate-like in shape.

What isiFhe shape of the gulletin Euglena?

Itis tubular in shape.
|

Name the locomotary organ of Euglena.
Itis the flagellum. |
Describe mode of putritionin E ugIena. > 3)
Itis autotrophic in the presence of hght but heterotrophic in the absence of light.
Euglenais aplant or animal:.:'i?si:];l-ain.
Euglena possesses _t}__‘ag_""é‘h"a‘rﬁcters of both the plants as well as the animals, Its plant-like
fharacters are: Presence of chlorophyll and holophytic (autotrophic) mode of nutrition while

the animal-like characters are: Absence of cell wall, holozoic (heterotrophic) nutrition and

motility. Therefore, it cannot be definitely decided whether it is a plant or an animal.
What is the nature of the stored food in Eug!enaw .

The stored food in Euglena is a carbohydrate called Paramylum.

Differentiate anterior end of Euglena from its posterior end.

The anterior end is blunt while the posterior one is p;:)inted.
Why is the shape of Euglena constantly changed during active locomotion
(movement)?

It is so because of the absence of a rigid cell wall. The cell body is enclosed in a thin flexible
plasma membrane which expands and contracts with the swelling and contraction of parts of
the cell body. '
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( voLvox |

Classification:

Kingdom Protista
Group Plant likes protists (algae)
Phylum Chlorophyta

Characteristics:
. Itisacolonial algae.

The colony is covered by mucilaginous shear.

’ The colony moves by flagella.

1

2

3

4. Individual cells are oval or spherical in shape.
5 Some daughter colonies may be present parent colony. .,
6

Sexual reproduction takes place by oogamy. -~

™

.

Reason for identification: Rounded colony

! pbpyto show cell
el structure.

-
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Q.1
Ans.

Q.2
Ans.

Q.3

Ans.
QF4
Ans.

Q.5
Ans.

Q.6
Ans.

Q.7
Ans.

Q.8
Ans.

Q.9
Ans.

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.

( VIVA VOCE |

What s the origin of the name Volvox?

The name Volvox has been derived from a latin word volvere which means “to roll”.
Does “division of labour” occur among the various cells of Volvox?

No. Every cell is independent and self-supporting.

The Volvox grows in spring and then abruptly disappears and remains disappeared till
the next spring. In which form does it pass winter?

The Volvox passes winter in resting condition as zygote or zygospore. u% pakcity.org %:,
What s the total number of the species of Volvox? ) ;

There are twenty species of Polvox.

Name the most common species of Volvox.

Itis Volvox globator.

Is the Volvox colony really empty from within?

No. The centre of the colony may contain gclatmous matenal of watery consistency or water
only.

How does Volvox colony move in water,_a"ﬁ:il ih'which manner?
The Volvox colony rolls along in water due to the coordinated movements of its flagella.

What s the total number of in’diﬁﬂunl cellsin a Volvox colony?

The total number of mdmdual cells in a Volvox colony varies from 500 to 60,000 dependmg
upon the species.

What are plnsmodesmae in Volvox?

The cytoplasmic strands which serve to connect the cells of the Volvox colony with one-
another are known as plasmodesmae (single plasmodesma).

Do both the flagella of Volvox differ in length?
No. Both the flagella are equal in length.

What is the function of eye-spot?
It helps distinguish light and darkness.

What is the function of pyrenoid?
It serves to convert sugar into starch, for storage.
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(" uLTHRIX |

Classification:

Kingdom Protista

Group Plant likes protists (algae)

Phylum Chlorophyta

Characteristics:

2 Itis filamentous algae.

2. The filament is attached by holdfast.

3. Chlomph;st isgirdle .,

4. There is thin layer of cytoplasm in it called primordial utf_itle.
S. One of more pyrenoid is present in chlorophyl _ls_. |

Reason for identification: Filamentous body with éirdlé shaped chloroplast

& ~t- cell wall

Dyrangid ¥ 1 T cell wall
~ i

N~ pyronoid
- chloroplast

~ nucleus

i b ff

= cytoplasm

Fig. Ulothrix. Filament showing  Fig. Ulothrix. A single cell viewed from either sides
habit. showing internal structures (Dagrammatic)
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Q.1

Ans.

¥ .

Ans.
Q3

Ans.

Q.4

Ans.

Q.5

Ans.

Q.6

Ans.

Q.7

Ans.

( VIVA VOCE |

Whatis a thallus? Quote examples.

A plant body which is not differentiated into roots, stem and leaves is known as a thallus. The
examples are algae, fungi and some bryophytes.

Name a marine species of Ulothrix.

Itis Ulothrix flacca which is found in the tide pools.

What is the shape of the thallus of Ulothrix?

Itis filamentous.

What is the usual thickness of the filament of Ulothrix?

Itis about 0.04 millimetres.

What may be the total number of cells in a filament of Ulothrix?

The total number of cells in a filament of Ulothrix may be about one thousand or even more.

What is the lowermost cell of Ulothrix called by wlnch it attaches itself to some
substratum? .

Itis called holdfast. .
Do the filaments of Ulothrix always remain unbranched?

No. The filaments may become branched dunng unfavourable conditions such as nutritional
deficiency. AN
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Classification:

([ ULVA

Kingdom Protista

Group Plant likes protists (algae)

Phylum Chlorophyta
Characteristics:

1. Its body is thallus.

Itis composed of sheet like multicellular body.

The plant body is attached with substratum by holdfast.

2.
. 3
4. Asexual reproduction takes place by zoospore formation.
5.

Sexual reproduction is isogamy.

Reason for identification: Sheet like body

Fig. Ulva. A thallus.

cell wall

nucleus

cytoplasm

chloroplast
pyrenoid

Fig. Ulva. Cells of thallus.
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Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

Q4

Ans.

QS5

Ans.

( VIVA VOCE |

Explain low and high tides.

The waves of water constantly move up and down at the sea coast. The lowest permanent line

of sea water is called low (Ebb) tide whereas the high tem one is termed as the hi
(Flood) tide. B8, ey gh

Whatis tidal pool or tidal coast?

The part of the seacoast lying between the low and high tide lines is called as the tidal pool.
Whatis division of labour? Does Ulva exhibit this phenomenon?

The assignment of different functions to different cells (organs) of the body of an organism is
called division of labour. Ulva shows a very simple kind of division of labour in which the
cells of the body are differentiated into the colourless ones of the rhizoids which serve to fix
the plant to the substratum while the rest of the green cells carry on all the other functions.

What is the structure of an individual green cell of the thallus of Ulva?

Each green cell of the thallus of ulva is isodiametric or elongated. It has a central nucleus
surrounded by the cytoplasm, a parietally situated cup-shaped chloroplast with a single

pyrenoid.
What is the study of algae known as?

Itis called phycology.
PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Prepare a temporary slit_le,p_;i_’-'thé given material (Volvox) and draw its labelled

diagram (1+1=2) N\

(Sargodha Board 2004;

Experiment 2:Identify the given slide (Euglena) and draw its labelled diagram. (1-+1=2)

(Faisalabad Board 2004)

Identification Reason of Identification

Chlorella Cup shaped chloroplast is present

Identification Two characters

Chlorella 1. Cup shaped chloroplast is present
2. Body is oval.
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Identification

Reason of 1dentification

Paramecium Slipper like shape

Two characters

Paramecium 1. Cilia are present
2. Two nuclei micro and macronuclei.

Reason of Identification

Irregular shape

Identification Two characters

1. Irregular shape
2. Presence of pseudopodia
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Identification Reason of Identification

Euglena Presence of characteristic
chlorophylls and flagella

Slide Identification Two characters

Euglena 1. Presence of characteristic
chlorophylls

2. Flagella are present

Identification Reason of Identification

Volvox Rounded colony

identification Two characters

Volvok Rounded colony

2, Mucilaginous sheath is present
on the body

Slide Identification _ Reason of Identification

Ulva Sheet like body
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Identification
Ulva

Two characters

1. Sheet like body
2. Chloroplast is present

Reason of Identification

_ Identification

-,

No. Slide Identification
7 w Ulothrix Filamentous body with girdle
shaped chloroplast

Two characters

1. Filamentous body
2. Girdle shaped chloroplast
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(11 STUDY OF YEAST USTILAGO TRITICI AND PENICILALHAR

FRESH MATERIAL AND PREPARED SLIDESE=

Experiment
Material:
Compound microscope, Prepared slides and fresh materials of yeast, Ustilago and
Penicillium.
Preparations:
1. Pasteur's solution:
Potassium sulphate = 1gm
Magnesium sulphate = 0.1gm
Ammonium tartrate = 5gm
Calcium sulphate = 0.1gm
Sucrose = 75 gm
Distilled water = 419gm
Dissolve all the above ingredients in water in a flask. .
2 Culture of Yeast: (© "\ ©

Add a small bit of yeast cake to Pasteur's Suﬁxtion in the flask. Plug the mouth of the flask

with a cotton swab and place it in a warm place (ﬂﬁtable temperature (about 30°C). Aftera few days
the culture will be found to contain a large rmmber of yeast cells.

Procedure: fp

1. Pour some yeast culture frotmhe’ flask in the petridish or watch glass for experimental use.
2. Put with dropper, a dmﬁof culture inthe middle ofa clean glass slide.

3. Coverwnmacovershp
4, Study under the low and high powers of the microscope.
Observation:

YEAST (SACCHAROYMCES)

Kingdom Fungi

Phylum | Ascomycota

Habitat:

Yeast is saprophyte fungi. It grows on decay vegetables, ripe fruits. A few species are
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Characteristics or Morphological Note:
Yeast is a unicellular and non-hyphal fungus.

1.

2. Cells are spherical, oval or cylindrical,

3. Its cell wall is made up of chitin.

4. Its cytoplasm is granular.

S. Nucleus is covered by double membrane.

6. Vacuoles are present within the cells.

7. Asexual reproduction takes place by budding.

8. Ascospores and ascus are produced during sexual reproduction.

Reason for identification: Buds are present on cells

-
.

. .
- -
b ]

Fig. Sacc;haromyces (Yeast).
A cell magnified = - - showing budding

Fig. Saccharomyces. Cells

Fig. Saccharomyces. Ascus showing Fig. Saccharomyces. Chain of yeast
ascopsores (magnified) cells forming pseudomycelium as a
result of budding
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Q.1

Ans.

Q.2

Ans.

Q3

Ans.

Q.4

Ans.

Q.5

Ans.

Q.6

Ans.

Yeast Life Cycle

lm

yeast Budding
Karyogamy cell \

@ Plasmogamy
(fusion)
5 ©- o

’/ Meiosis
-~
Budding @ ‘

\ ) / Mature cell
@

with haploid
spores

racityorgB- [ VIVA VOCE J

Name the class of the Fungi to which belongs the yea‘éﬁ'
Its name is Ascomycetes. Its representatives afré_‘-é_(jﬁimonly called as sac-fungi.
Where is yeast most abundantly foun;_l-‘.’_‘ S

Yeast is most abundantly found msugary substances containing small amounts of nitrogen
and sulphur such as the nectar of flowers, surface of grapes, date-palm, sugar-cane, in the
fruit juices and milk and in the soil of vine-yards ete.

How are yeasts usgfnl_‘? >

The yeasts are useful in many ways. They bring about fermentation of carbohydrates leading
to the production of wine, beer, alcohol and bread in the breweries, distilleries and bakeries.
They are valuable sources of food for us because of their high vitamin contents (Vitamins B,

B,, G), proteins, fats, carbohydrates and enzymes etc. They are also used in the treatment of
certain diseases.

How are yeasts harmful?

Some species of yeasts are pathogenic to certain plants causing leaf-curl diseases while some
are pathogenic to man and animals.

Which enzymes are commonly found in the yeast?
These are zymase and invertase.

What are yeast cakes?

A large number of yeast cells are mixed with certain inert matter such as starch. The material

is compressed and cut into cubes which are dried at 125°C. These dried cubes are called and
sold as yeast cakes.
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Q.7

Ans.

Q.8

Ans.

Q.0

Ans,

Q.10

Ans,

Q.11

Ans.

Q.12
Ans.

Q.13
Ans.

Q.14

Ans.

Q.15

Ans.

Werite down the equation for fermentation of glucose solution.

Zymase

Itis: CH,,0, ——— = 2C,H,OH +  2CO, + Energy(14Kg.cal)
(Ethylalcohol)  Carbondioxide

Whatis mycelium?

The body of a fungus is called mycelium.

Is the cell wall of yeast made up of cellulose, like common plants?

No. It is made up of chitin.

Differentiate between ectoplasm and endoplasm.

If the cytoplasm of a cell is clearly distinguished into an outer and an inner (central) part, they
are called ecto and endoplasm, respectively.

Write down a peculiar feature of yeast.

Large vacuole contained in the nucleus of yeast cells.
What s the nature of reserved food in yeast cells?
Itis the granules of glycogen, oil-globules and proteins.
What is pseudomycelium in the life of yeast?

Sometimes yeast cells adhere in chains formmg a false mycelmm which is termed as
pseudomycelium. AN\

How does asexual reproduction (vegetal;ve reproductmn) take placein yeast?
It takes place by budding germmanqg
Whatis the colour of yeast cells?

Individual yeast cells are colourless but thelr groups (colonies) may appear white or creamy
or brownish.

Please visit for more data at. www.pakcity.org
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(usTILAGO TRITICI
Classification:
Kingdom Fungi
Phylum Basidiomycota
Procedure:
1. Hold an infected ear of wheat in hand.
2. Look at the black powdery mass taking the place of grains.
3. Use hand lens, if desired. It consists of the smut spores or chlamydospores.
4. Now put the ear on a piece of white paper and tap it gently. The powdery mass consisting of
chlamydospores will fall on the paper.
S. Lift the ear gently straight up from the paperby a forceps. and placeiton aﬁother paper.
6. With camel-hair brush pick up some of the material ﬁ‘omthe paper and place it on a slide.
T Add a drop of glycerine-water solution. “‘ >
8. Examine the chlamydospores underthelow and high powers of the microscope.
Habitat: NS

Itis a parasite on wl_l:';’e‘at‘,'uoat, rice and corn. It causes smut in these plants.

Characteristics or Morphological Note:

1.

5.

It is multicellular septate fungi.

Body is composed of uninucleate or dikaryotic hyphae.

It produces black dusty spores called clamydospores.

Clamydospore fall on ear of wheat. They grow and form hyphae. This hypae penetrates into
the ovary of wheat. It becomes inactive in seed.

When in the next season, the seeds are grown. It germinates and forms a new mycelium.

Reason for identification: Black dusty power on the ear of wheat

Please visit for more data at: www.pakcity.org
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Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

Q4

Ans.

Q.5

Ans.

Q.6

Ans.

Q.7

Ans.

Q.8

Ans.

Smut spores

Infection
Threads

Smut spores

Basidium

smut spore

Fig. Ustilago (different stages)

[(vIva voce )

Name the plants which are subjected to the disease “loose smut” (Kangiari) caused by
different species of Ustilago. ‘

The plants are wheat, barley and.oat.”

Whatis the mode of life of Ustilago?

Various species of U.s_'n'lagb' live as parasites while many as saprophytes.
Differentiate be_tweén‘ monokaryetic and dikaryotic mycelium in Ustilago.

The mycelium of Ustilgo is known as monokaryotic when it has only one nucleus in each cell
and dikaryotic when it possesses two nuclei of different strains in each cell.

How are the chlamydospores formed in Ustilago?

The chlamydospores are formed in the grains of the host by repeated d1v1snon of the
mycelium.

What is the colour of the mature chlamydospores of Ustilago?
The mature chlamydospores have black soot-like colour.
What is promycelium in the life-history of Ustilago?

The four-celled colourless hypha produced by the germination of chlamydospore of
Ustilago is called promycelium.

What are other names for the smut spores of Ustilago?

These are chlamydospores or teleutospores (teliospores).

Is primary mycelium in Ustilago uninucleate or multinucleate?
Itis uninucleate.

Please visit for more data at: www.pakcity.org
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PENCILLIUM (BLUE GREEN MOLD)

Classification:

Kingdom Fungi

Phylum Basidiomycota

Materials:

Compound microscope, Slide, Cover glass (cover slip), Dissecting needle, Orange infected
with Penicillium, Healthy orange, 70% Ethyl alcohol, Glycerine-water solution (1:1), Blotting or
filter paper, Spirit lamp, A wide-mouthed jar with lid, Prepared and stained slides of Penicillium.

Preparation of Culture of Penicillium on an Orange:

Take a healthy orange, wash it with water, dry and then immerse in 70% ethyl alcohol for five
minutes.

Take a dissecting needle, heat it on a flame, cool and rub it on the infected portion of the other
(already infected) orange. Now puncture with this needle, the skin of the healthy orange at several
places in small areas. Place this orange in the jar and put lid on it. After a few days Penicillium mould
will grow on the healthy orange at the inoculated places which turn bluish-green. The culture on the
orange can be readily used for study.

Procedure: <
1.  Pickup some mould from the infected orange with a needle and transfer it to the middle of a
clean glass slide. oL 0N )

y < Add adrop or two of glycerine—water,solﬁtiontothe mould.
3.  Spreadthe material. 70>
4. Coverwithacoverslip. -~
5.  Examineunderthe microscope.
Observations: D
Habitat:
It is saprophytic fungi. It is common found on decayed fruits and bread.
Characteristics or Morphological Note:
k Its plant body is compose of septate hyphae.
2. Its cells are multinucleate.
3. Its mycelium produces long, erect conidiophore.
4.  Conidiophore forms multiple branches called sterigmata. It gives it brush like appearance.
5. The sterigmata develop chains of blue green conidia.

6. Sexual reproduction rarely occurs in it. It produces ascocarp during sexual reproduction. It
produces ascospores inside. '

Reason for identification: Blue green powder and brush like appearance

Please visit for more data at: www.pakcity.org
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. Sterigma

; Septum

Conidiophore

Penicillus

Conidia

dc

Fig. Penc;ﬂmm

(vIva voce

Q.1  On whatbasis are Penicillia commonly called 'blue-moulds' or 'green moulds'?
Ans. Theyarecalledsoonthe basis ofthe colour of their conidia (spores).

Q.2 Name the species of Pemc:llmm which spoil citrus fruits in storage.

Ans. Thename ofthe species are Penicillium italicumand P digitatum.

Q.3 Which species of Penicillium destroys apples, pears and grapes in storage?
Ans. Itisthe Penicillium expansum.

Q.4 Givethe name of the mould from which antibiotic penicillin is prepared.

Ans. Penicillin is prepared from the mould Penicillium notatum.

Q.5 Whatare the benefits of some species of Penicillium?
A few species of Penicillium help produce organic acids such as citric, fumaric, oxalic,

Ans.
gluconic and gallic acids, cheeses and antibiotics.
Q.6 What is the purpose of washing the healthy orange with 70% alcohol during the

preparation of culture of Penicillium?
Ans. Itiswashed tokill any previous growth .e., to disinfectit.

Please visit for more data at: www.pakcity.org
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Q.7 When would growth be observed on theinfected orange?
Ans.  Itdepends on environmental conditions particularly suitable temperature.

Q.8 Name the species of Penicillium which is used to produce what anti-fungal antibiotic

which is the only effective rem edy for ringworm diseases including athlete's foot.

Ans.  Penicillium griseofulvum is used to produce the anti-fungal antibiotic, griseofulvin which is

the only effective remedy for ringworm diseases.
Q.9 Whatis the plural of Penicillium?
Ans.  Itisthe penicillia.

Q.10 Whatis the fundamental difference between the algae and the fungi?

Ans. All t.h.c algae invariably possess chlorophyll and are, therefore, autotrophic in their mode of
nutrition whereas the fungi lack chlorophyll and are heterotrophic in their mode of nutrition.

Q.11 Whatare the asexual reproductive cells of Penicillium known as?

Ans.  Theasexual reproductive cells of Penicillium are known as the conidia.

Q.12 'Whatis the usual number of conidia on a sterigma?

Ans.  Each sterigma bears a chain of 100 or more conidia.

Q.13 Differentiate between the mycelium and the hyphae.

Ans.  The main body ofa fungus is called mycelium which usually consists of simple or branched
filaments known as the hyphae.

Q.14 Whatare conidiophores in the life-history of Penicillium?

Ans. The conidiophores are the conidia bearing hyphae which arise vertically from the main body
(mycelium) of Penicillium.

Q.15 Name a parasitic and saprophytic fungus. |~
Ans. Ustilagois a parasitic fungus whereas Penicilliumis a saprophytic one.

PREVIOUS BOARD EXPERIMENTS AND QUESTIONS
Experiment 1: Write a morphological note on the specimen provided (Pencillium)
Identification =1, Morphologicalnete=2, Diagram = 1, Short question = 1/2+ 1/2, Total =5

QW (Gujranwala Board 200<)
Q.1  Which of the structufé doeslook blue in the specimen?
Ans. Conidia 3
Q.2 Which structure does give brush like appearance?
Ans. Sterigmata

Identification

Buds are present on cells

Slide ‘ Identification Two characters

Yeasts 1. Buds are present on cells
2. Unicellular non-
filamentous
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Identification

Ustilago (smut)

Reason of Identification

Black dusty power on the ear
of wheat

Identification

Ustilago (smut)

Two characters

Black dusty power on the
ear of wheat.

2. Body composed of hyphae

1.

_ | Penicillium

Identification

Reason of Identification

Blue green powder and brush
like appearance

Slide

Identification

Penicillium

Two characters

1. Blue green conidia
2. Brush like appearance

Please visit for more data at: www.pakcity.org
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MORPHOLOGY) FROM FRESH MATERIALS AND SEX
Experiment ORGANS FROM PREPARED SLIDES

@ EXAMINATION OF MARCHANTIA AND FUNARIA (EXTERNAL

Marchantia and Funaria are Bryophytes which are the primitive land plants. They were the
first to establish themselves on the land. On the basis of their appearance they are divided into two
classes Liverworts-liver like and Mosses-Moss like Bryophytes complete their life cycle in two
phases. A multicellular, Gametophyte-haploid phase alternates with multicellular sporophyte-
Diploid phase. This phenomena is known as alternation of generation.

PART-I k
city.or
STUDY OF MARCHANTIA "% pkCHy.ofg %

Materials:
Marchantia, male and female plants, Dissecting microscop'e, Razer blade, Watch glasses,
Forceps, Prepared slides of T.S. of Marchantia thallus.

Procedure:

1. Take male and female Marchantia pla:ﬁs m watch glasses having water and study their
different parts by hand lens. ~
y | TakeaT.S. of Marchantia thallus’ md observe itunder the microscope.

Classification:

Kingdom | Plantae

Phylum Bryophyta

Sub-phylum | Hepaticopsida

Class Hepaticeae

Study of External Morphology:
Marchantia:

Habitat:

Marchantia is commonly found on damp ground by the sides of the streams, ditches and
other shady and moist places.

Please visit for more data at: www.pakcity.org



Male receptacle

LY
o
L
&
!
2
5 Thallus
Gemma cup
Thall
- Rb holds
Rhizoids
Female plant Marchantia Male plant
. airchamber assimilatory
air pore 05‘}01“‘ antheridia filaments

air chamber

stalk of the
antheridial disc

Spermatocytes

-1

]

1

I

I

a
[
L
»
1]
1)

Maturearci:te

Archegonium

Marchantia sp. A. Thalli, B. Female thallus. C. Male thallus, D. T.S. of antheridiophore with
antheridia, E. T.S. of archegoniophore with archegonium
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on the lower surface of receptacle between rays. An egg or ovum develops in each archegonium.
Marchantia plant is a gametophyte. It is dioecious because male and female sex organs are

born on separate plant.
Fertilization:
The spermatozoid swims in surrounding water to reach an egg and fertilizes it to from

oospore. The oospore grows and forms the sporogonium or sporophyte.
Sporogonium:
- The sporogonium consists of three parts:
(i) Afootby which sporogonium is attached in the receptacle.
(i1) Ashortstalk orseta.
(iii) Anoval capsule or theca.
Spores develop in each sporogonium which ruptures, on maturation and releases the spores

in moist and shady places where each germinates into a thallus or a gametophyte. It means

gametophyte is asexually reproducing generation.

Capsule

Remains of
venter

Sheat

B-C, surface views of sporophytes
during and after sheeding of spores
E, spores

Fig. Marchantia polymorpha
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PART-11.
STUDY OF FUNARIA

Materials:

Funaria plant with sporophyte, Gametophytes with male and female sex organs or prepared
slides of antherdium and archegonium, Slides, Cover slips, Dissecting needles, Dissecting
microscope, Compound microscope, Glycerine-water solution.

Procedure:

1. Study a moss plant with sporophyte.

y 4 Break open the capsule of sporophyte with the help of a needle, in a drop of glycerine-water

solution on a glass slide. Place a cover slip on it and examine under the microscope.

Take prepared slides of L.S. of antheridia and archegonium and observe them under the
microscope.

Classification:

Kingdom Plantae

Phylum Bryophyta O
Sub-phylum | Bryopsida S,

Class Musci

Study of External Morpho}quﬁ \s
Funaria (AMoss) >

Funaria is a common moss which grows in large patches on moist ground, tree trunks and
evenon dé.ﬁlp walls. Itis about halfan inch high. It shows alternation of gcncfation.

Gametophyte:

The gametophyte is the predominant generation of Funaria which reproduces sexually. It is
differentiated into leaves and stem. There are no true roots.

‘Stem and Leaves:

Stem is small, feeble and erect. Rarely branches are present which arise beneath the leaves.

The leaves are spirally arranged on the stem. Each leafis simple, sessile and has a distinct midrib.
Rhizoids:

Numerous hair like branching structures called rhizoids develop from the base of the stem.
They anchour the plant into soil.
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female branch

leaf
male plant

rhizoids

Male Gametophyte:

It is smaller in size and leaves are atrangedmthe form of a rosette at its apex. The male sex
organs or antheridia are located at the tip of in_élé gametophyte. Antheridia are protected by special
leaves surrounding them. Antheridia are-s’lﬁclike structures which produces male gametes or sperms.

Spermatocytes

Antheridium in

side view section
Spermatocyte Porigonial leaves Young
1 soeton antheridium
Tip of the male
Biciliated sperm gametophore
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Female Gametophyte:
It is larger in size and bears a closed bud at the tip formed by the collection of leaves. Female

sex organs called archegonia are present within the bud. Each archegonium consists of a long neck

and a swollen base which contains the egg.

On maturation male gametes are released from the antheridia and swim in water to reach the

archegonium. Here they fuse with eggs and form zygotes, which grow into sporophytes on the top of

female gametophyte.
Cover cells 1
Perichaetial
leaves
=2
g
z
J
1
5
=]
]
3
o Archegonia g
© Tip of female  in longitudinal 4
gametophore . section
Sporophyte:

Sporophyte is a leafless non-photosynthetic plant that depends on the gametophyte for food,
water and support. The sporophyte consists of three parts:

1. Afood which embedded in the top of female shoot.
2.  Astalk which is smooth and leafless.
3.  Acapsule or sporangium contains spores.

On maturation sporangium ruptures and a large number of thick walled spores are
released. Each spore grows into a gametophyte.

Please visit for more data at: www.pakcity.org



Q.1
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Outer wall (3-4 layers)
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Inner wall (1 layer) —SSCLAw O

Trabecula
Spore sac

Air space

Assimilatory tissue

L.S. Capsule

Funaria plant ansmg hs a bud
from the protonema
Protonema

(' VIVA VOCE |

What is meant by dichotomous branches?

It means that every branch is divided into two branches.

Why are bryophytes called amphibious plants?

Bryophytes need water for their reproduction. Therefore, they are called amphibious plants.
What is meant by thallus?

Aplantbody that cannot be differentiated into root, stem and leaves is called thallus.
Whatis the function of gemmae?

These gemmae are used for asexual reproduction.

Please visit for more data at: www.pakcity.org




Q.6
Ans.
Q.7
Ans.
Q.8

Anmns.

Q.9
Ans.

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.

Q.13
Ans,

Q.14
Ans.

Q.15
Ans.

What is the adptation in bryophyte for reducing loss of water?

A layer of cuticle is present in bryophytes. It prevents the loss of water from the surface of
plant.

What s the function of pores present on the upper surface of Marchantia?

These pores are used for exchange of gases. CO, moves inside by these pores.

What is the function of rhizoids?

The function of rhizoids is to absorb water from soil.

What are antheridiophore and archegoniophores?

Antheridiophore and archegoniophores are structure which arises from the thallus and give
support of male and female receptacles.

What type of alternation of generation does occur in bryophytes?

Heteromorphic alternation of generation.

How can you differentiate between the male and female receptacles?

The male receptacle has wavy margin. But the female receptacle is starch shaped.

Which is the dominant generation in bryophytes? \

Gametophyte. : LE

Why does sporophyte generation depend on -gﬁﬁiefophyte?

Sporophyte is without chlorophylls and it needs support. Therefore, it depends on
gametophyte for support and food: 3

What are parts of antheri,d-ilun; bearchantla?

Archegonia are compqséd";)f two parts. Lower swollen part is venter. Egg or oosphere is
present in venter. Theupper narrow part is neck.

Differentiate between oosphere and oospore.

Oosphere is unfertilized egg. Oospore is fertilized egg or zygote.

What is difference between Marchantia and Funaria?

Marchantia is liverwort and it has thallus body. Funaria is amoss. It has plant like body.
PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Write a morphological not eon the specimen provided (Marchantia)
Identification =1, Morphological note=2, Diagram =1, Short question = 1/2+1/2, Total = §

Q.1
Ans,

(Multan Board 2003)
Compare the sporophyte of bryophytes with the sporophyte of higher plants.

The sporophyte of bryophyte is dependant while the sporophyte of higher plants is
independent and dominant.
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Q.2 What are hair like structure present under the function of specimen? What is their

function?
Ans.  They are rhizoid. They absorb water.
Experiment 2: 1dentify the structures provided to you. Describe their structure and functions.
(Male and female receptacles of Marchantia)
(Bahawalpur Board 2003)
Q.1 Whatis the shape of the female receptacle?
Ans.  Itisstarlike.
Q.2 Whatstructures are present on male receptacle? Give its function.
Ans.  These structures are antheridium. They produce sperm or spermatozoids.
Experiment 3: Describe the external morphology of the specimen provided (Funaria)
(Faisalabad Board 2004)

Q.1 Cansporophyte survive without gaemtophyte in this specimen?

Ans. Sporophyte is with out rhizoid and chlorophyll. Therefore, it cannot survive without

gaemtophyte.

Reason of Identification

. Star shaped female

receptacle is present.
2. Rhizoid are present on
lower surface.

Identification

Two characters
- Disc shaped male receptacle
is present.

2. Rhizoid are present on
upper surface.

Identification Reason of Identification
TS.of male | Club shaped antheridia present
receptacle of

Marchantia
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Identification

T.S. of female
receptacle of
Marchantia

Reason of Identification

Flask shaped archegonia is
present

Identification

Reason of Identification

Sporophyte is present on the
gametophyte

Identification

JArch6goma of
/- | Punaria

. . 7
s Ty e e [
Sl A Vrmaey — e g

Reason of Identification

Flask shaped archegonia is
present.

Female
Funaria

Identification

Two characters

Flask shaped archegonia is
present.

2. Sporophyte is present on the
gametophyte.

Please visit for more data at: www.pakcity.org




Antheridia of
Funaria

Identification

Reason of Identification

Club shaped antheridia present.

Identification

Male Funaria

Two characters

Club shaped antheridia
present.

2. Rhizoids are present.

1.

Identification

L.S Gfﬁapsule
_of Funaria

B,

N A
Y

Reason of Identification

Spores are present on the spore
sacs.
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STUDY.OF ADIANTUM (A) STUDY OF SPOROPHYTE PLANT BODY (B)

@ PREPARATION OF SLIDE OF SPORANGIA {C) STUDY OF
PROTHALLUS FROM FRESH OR PRESERVED
Experiment - MATERIAL/SLIDE
ADIANTUM
Classification:
Kingdom | Plantae
Division Tracheophyta
Sub-division | Pteropsida
Class Filicineae . "
Type Adiantum (Fern) | % pakcity.org %"
Material:

Dissecting microscope, Compound microscope, Sporophyte and gametophyte of adiantum,
Leaves, Sori, Prepared slide of T.S of the gametophyte, Shdes and cover slip.

Procedure:

1= Sporophyte of Adiantum is taken. Its dlff@rent parts are studied by hand lens and
Mmicroscopes.

2 Sporangium of adiantum is removed: fmm sorus. It is placed on slide in a drop of water and
studied under microscope. To>

3, The prothellus or gametophyte 1s placed on slide. It is studied with low and high power of
microscope.

4. A prepared slide of prmhellus ofAndJantmn is taken. It is studied under microscope.

Observation: Q)
Adiantum show altemat:on of generation. Main plant body is sporophyte. Gametophyte is in

reduced form.

Study of Sporophyte:

The plant body is sporophyte. It is a small herb. It consists of stem, roots and leaves.

1. Stem: It has a short, thick and underground stem called rhizome. Rhizome is protected by
brownish scales called ramenta.

2. Roots: It has fibrous adventitious roots.

3. Leaves: It has pinnately compound leaves or fronds. Fronds arise form the upper side of the
rhizome. Young leaves show circinate vernation. The rachis has many leaflets called pinnae

and pinnules. Pinnae and pinnules show dichotomous venation.
Pinnae are arised directly from the rachis. These are leaflet of first orders.
Pinnules: Each pinna has many pinnules. Pinnules are leaflets of second order
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4. Sporangium: The sporangia are present in groups called Sori. Each sorus has a number of
sporangia covered by false indusium.
Each sporangium is slightly flattened. It has biconvex body called capsule. This capsule is
bome on a multicellular stalk. The wall of capsule consists of a single layer of flat, thin
walled cells. The edge of the capsule is made up of two parts:

¢ Annulus: The annulus form three fourth of the edge. The radial and inner walls of the
annulus are thick.

Stomium: The remaining fourth partis the stomium. The stomial cells are thin-walled.

Spore mother cells divide by meiosis within the sporangium and form haploid spores. The
spores are dispersed by wind. Spore produces a haploid gametophyte or prothallus.

M L™
-",-'_‘a—,.v- i

Cheek cell

Annulus

Young leaf -
. . Stalk
Adventitious roots A €ross section of a fern leaf, showing spore cases

Adiantum (Sporophyte)

Fern sporangium
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Study of Prothellus or Gametophyte:

Prothallus is a small, flat and heart shaped structure. It is autotrophic. A notch is present at
the anteriorend of the prothallus. The growing point lies in this notch. It has unicellular rhizoids on
its flower surface towards the posterior end . Prothallus is composed of rounded thin walled cells.
Reproduction Organs:

The prothallus is monoecious i.€., male and female sex organs are present on the same plant.
These sex organs are present under the surface of prothallus.

¢ Archegonia: The archegonia are present near the notch. The archegonium consists of
venter and a neck. The venter contains an egg or oosphere.

¢  Antheridia: The antheridia are scattered among the rhizoids. Each antheridium

produces numerous spermatozoids. The spermatozoids are spirally coiled and
multiciliated.

Spermatozoids or antherozoids in water and reach the archegonium. Fertilization occurs and
oospore is formed. The oospore grows to form sporophyte.

Apical notch

Spermatozoids

Cilia

Vesic':le

C
Neck-canal cells

Archegonium

Neck
- Antheridium
Ventral canal cel
Rhizoid entral canal cell

Oosphere

Prothellus or gametophyte of Adiantum Reproductive organs of Adiantum

(VIvA vOCE |

Q.1  WhyisAdiantum called as fern?

Ans. The vascular flowerless with feathery green leaves are called ferns.
Q.2 Whatisarhizome?

Ans. Short thick underground stem is called rhizome.

Q.3 Whatare adventitious roots?

Ans. Theroots which directly arised from the stem are called adventitious roots.
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Q.4

Ans.

Q.5
Ans.

Q.6

Ans.

Q.7

Ans.

Q.8

Ans.

Q.9
Ans,

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.

Q.13
Ans.

Q.14
Ans.

Q.15
Ans,

Q.16
Ans.

What are fronds?

The feathery pinnately compound leave is called frond. It is composed of rachis, pinnae and
pinnule.

Differentiate between pinnae and pinnule.

Pinnac are arised directly forms the rachis. These are leaflet of first orders. Each pinna has
many pinnules. Pinnules are leaflets of second order.

How can you differentiate between old and younger leaves of Adiantum?

The younger leaves are present near the growing tip of plant. They show circinate vernation
(coiled). Old leaves are present at the lower surface and they do not show circinate vernation.

Whatissorus?
The sporangia are present in groups called Sori.
Whatis annulus?

The annulus form three fourth of the edge of sporangium. The radial and inner walls of the
annulus are thick.

Whatis Stomium?

The fourth part of the wall of the sporangium is t_:'dﬁe& stomium. The stomial cells are thin-
walled. (D

What cells are present at edge of _q_ai__géﬁleé.?

Annulus and stomium. _ \/
Whatis the function _(_lf;?l__l.ﬁilil‘lllls and stomium?

Dispersal of sporcs__.‘i' h

What structure does present under the reflex surface of leaflet of Adiantum?
Sorus.

Which generation is dominant in Adiantum?

Sporophyte generation.

Whatis shape of prothellus of Adiantum?

Prothallus is a small, flat and heart shaped structure.

Whatis meant by monoecious plants?

Male and female sex organs are present on the same plant.

Compare the gametophyte of adiantum with the gametophyte of bryophytes.

The gametophyte of bryophytes is dominant. But the gametophyte of Adiantum is reduced.
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Q.17  Where are the reproductive organs of Adiantum located?

Ans.  Reproductive organs are present under the surface of prothellus.

Q.18 Which generation is haploid and which generation is diploid in Adiantum?
Ans.  Gametophyte is haploid and sporophyte is diploid.

Q.19 Which type of leafis present in Adiantum?

Ans.  Compound leaf.

Q.20 Why is Adiantum called as maiden hair fern?

Ans.  The stipe of rachis is black smooth and shiny. Therefore, it is called maiden hair fern.

PREVIOUS BOARD EXPERIMENTS AND QUESTIONS
Experiment I: Study the specimen (Adiantum) and prepare a slide of specimen.
Identification and slide = 1, Morphological note = 2, Dlagram 1, Short question =1/2 +1/2,
Total=5

(Multan Board 2004)

Q.1  Whatis the shape of young leaves?
Ans. Theyarecoiled.
Q.2  Whatis the role of annulus? _
Ans. Annulus forms protective coat of sporanglmn It has role in splitting of sporangia.
Experiment 2: Write morphological noteml the specimen provided (Adiantum).
Identification=1 Morpholngmal note =2, Diagram = 1, Short question =1/2+1/2, Total =5

_‘ ' (Multan Board 2004)
Q.1  Whatarebrown structures near the margin of leaflets?

Ans. Theyaresori.

Q.2  Whattypes of cells help in dispersal of spores?
Ans. Annulus and stomium.

Experiment 3: Study the sporophyte of the given specimen. Prepared slide of its sporangium
(Specimen Andiantum)

(D.G. Khan Board 2004)
Q.1 Namethe partofleaves of the specimen.

Ans. Theparts of leafare rachis, pinnae and pinnule.

Q.2 Whatissorus?

Ans. Thesporangia are present in groups called Sori.
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Identification Reason of Identification

Fronds of Sori are present on the reflex
Adiantum leaf surface.

Identification | Two characters

Adiantum . Compound leaves or
(Sporophyte) fronds are present.

2. Under ground rhizome is
present.

ldentification Reason of Identification

Sporang:um of | Thick walled annulus cells are
| Adiantum present.

(2]
P

Identification Two characters

2. Sporangium of | 1. Thick walled annulus cells
i Adiantum are present.
W 2. Stalk of the sporangium is
s present.
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Experiment

PART-A
MALE CONE OF PINUS

Material:

Male cone, Dissecting and compound microscope, Blade, Glass slide, Cover slip.

Procedure:

1. External structure of male cone is observed with the help of hand lens or dissecting
mlcroscope

2. Ascale of male cone is placed on slide. It is studied under compound microscope.

3.

Mlcroscope 1s taken on slide. It is crushed. Mlcrospores or pollen grains are observed under
microscope. .

Male cones Terminal bud ~ 7\ Uy I

r
ll

\ \ Foliage leaves Microsporophyll
\ Scale _ _
Microsporangium
B C
1st Prothallial cell
Exine 2nd Prothallial cell
Intine #, Antheridial

Trifolier
spurs

Dwarf shoot
Scale leaves
Shoot of unlimited —
growth

A

Fig. B-Male cone, C-scale, D-pollen grain
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Observation:

4.

Male cone has small size. Following structures are observed in male cone.

Micro Sporophylls: Male cone has central axis. Many spirally arran ged leaves are attached
on this central axis. These leaves are called microsporophyll.

Microsporangia or Pollen Sac: Two microsporangia are attached on the surface of each
sporophyll.

Microspores or Pollen Grain: A large number of pollen grains are produced in each
microsporangium. The pollen grain has two large air sacs. These air sacs help in the
dispersal of microspore. Pollen grains reach the female gametophyte by wind.

Pollen Tube or Male Gametophyte: Pollen tube germinates to produce male gametophyte

in the form of pollen tube. Pollen tube has sperms.

Reason for identification: Male cone has very small size and it has small microsporophyll

PART-B
FEMALE CONE OF PINUS

Material:

Female cone, Hand lens, Blade. /"

Procedure:

External structure of male cone is observed with the help of hand lens or dissecting

microscope.

Observation:

Male cone is much large than female cone. It consists of following parts:
Megasporophylls: Female cone has central axis. Many megasporophylls are attached on
this central axis. These sporophylls are hard and woody structure. They are spirally arranged.
Each sporophyll is composed of two scales.

Upper ovuliferous scales

Lower bractscale
Ovule: There are two depressions on the upper surface of each ovuliferous scales. Two

sporangia are attached in these depressions.
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Ovuliferous scale Pollen
Ovuliferous chamber

Scale with
ovule

Female cone

3. Megaspores: Four megaspores are produced in ovule by meiosis. Three megaspores
degenerate. Only one functional megaspore is left.

4. Female Gametophyte: The functional megaspore germinates to produce female
gametophyte. The female gametophyte has archegonia. These archegonia have eggs.

Reason for identification: Female cone has large size. It has large scales.
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Seed:

Take a seed of pinus longifolia and P. giradiana. The seed of P. longifolia has a papery wing

forbetter dispersal.

Cut a longitudinal section of seed, it is covered with tough hard covering testa, lined
internally by thin membranous covering called tegmen. An embryo is centrally located having
radicle to the upper pointed end followed by hypocotyle and then cotyledons. Embryo is enclosed in

the endosperm the food for next generation.

Remains of
suspensor

Radicle Outer ﬂesh}r layer Pollen chamber

Perisperm M_iﬂdfe'étﬁny layer ".’ Nucellar beak
- Jnner fleshy layer 1-_;- ; _
Hypocotyl | i = A7 (N — Archegonium
¥ Archegonium —asgtaa .\ 5 3 chamber
Plumule
Cotyledon
Endosperm
g Nucellus
Tegmen
Testa Female

gametophyte

. di
Pinus. L.S. Seed (endosperm)
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Q.1
Ans.

Q.2
Ans.

LIFE CYCLE

POLLINATI ON

l. ‘}, .. \ AN
Megaspore is Three gametophytes
\ haplo:d after pollination
Mlcrospore is
haploid

{ MEIOSIS

\\Qﬁucellus

Megaspore
mother

- Sporophyll with two seeds
cell : -

Pollen sacs
(microsporangia)

Staminate _(;‘-'Ohéﬁ- )

Seed contains
embryo sporophyte

(megasporangium)
Ovulate cone

The diploid sporophyte producers two kinds of cones
The Life History of a Pine Tree.

( VIVA vOCE |

Whatis asporophyll?
The reproductive leaves on which sporangia are attached are called sporophylls.
How can you differentiate between male and female cone?

Male cone has much smaller size than female cone.
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0.3 Where are the male cones present on the tree?

Ans.  Male cones are present on the tip of braches.

Q.4 Whydo pollen grains have air sacs?

Ans.  Thesc are sacs are used for dispersal of pollens through wind.
Q.5 Whatisshape ofleaves of pinus plant?

Ans.  Needle like.

Q.6 Whyis the shape of leaves of pinus plant needle like?

Ans.  This shape helps to reduce to the loss of water by transpiration.
Q.7 Whereis the male gametophyte located?

Ans.  Pollen with sperms is the male gametophyte.

Q.8  Name woody structure of female pinus cone which are arranged spirally.
Ans. Theyare megasporophylls. o
Q.9 Howmany types of scales are presentin megaqumﬁhﬁﬁs?
Ans. Twotypes: Bractscale and woody 0V111if81‘9|ﬁ§§0&1€.

Q.10 Why are they scales of the female conewoody in nature?
Ans. The woody scales protect the meé#épémngia.

Q.11 Ovules arelocated on whlch of the scale of female cone.
Ans. Ovuliferous. >

Q.12 Why is the female cone sticky in nature?

Ans.  The female cone secretes gum like material. It makes the cone sticky for attachment of pollen
grain.

Q.13  Whatisdifference between ovule and megasporangium?

Ans. The integumented megasporangium with female gametophyte is called ovule.
Q.14  Where s the female gametophyte located?

Ans. Female gametophyte is located within the ovule.

Q.15  Whereis the egg of the pinus located?

Ans. Eggislocated within the archegonium in ovule.
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Write common name of seed of pinus?

Chilgoza.

How much time does female cone take to form seed inside?
Three years.

What are gymnosperms?

The naked seed plants are called gymnosperms.

Why is pinus called as conifer?

Pinus develop cones. Therefore, it is called conifer.

Define ovule.

Integumented indehiscent megasporangium is called ovule.
Define seed.

A fertilized ovule is called seed.

Whatis the function of pollen tube? e
Pollen tube is use to transfer the sperm into ovule:

Why is the pinus called as evergreen tree"' 2

Pinus never shed its leaves. Therefo;_‘é,_ itis called evergreen plant.

- www.pakcity.org
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Write morphologigﬁi note on male cone of pinus.

Slide preparation=1, Momhblbgical note=2, Diagram =1, Short question=1/2+ 1/2, Total=5

Q.1
Ans.

Q.2
Ans.

(Rawalpindi Board 2003)

Name the woody structure present in the given specimen.
Sporophylls in the form of scales.
On which scale are the ovules present?

Ovuliferous scales.
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Identification Reason of Identification

Female Female cone has large size. It
has large scales.

Two characters

Identification |
Female cone | 1. It has large scales, bract and
ovuliferous scale.

"| 2. Ovules are present on the
scales.

Identification

Reason of Identification

_ Mgtecone of | Male cone has very small size
~ | pinus and it has small spirally
1 arranged microsporphyll.

| Tdentification

Two characters

Male cone of | 1. Spirally arranged
pinus microsoporophyll.

2. Microsporangia are present
on sporophylls.
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 STUDY OF FLOWER

Experiment

I_"lowcr isamodification of branch and is the reproductive part of the plant.
Material:

Flowers Solanum nigrum, Sweat pea, Avena, Brassica Dissecting box slides compound
microscope.
Procedure:

Take the above mentioned flowers and note its followin g parts.
Axis of Flower or Stalk:

It is the small stalk or branch like structure which get enlarged at its apex to form Thalamus
or Receptacle. It may be flat rounded conical or cup like. Flower parts or floral leaves are arranged
onitin the form of whorls. The floral leaves are as under:

Calyx or Sepals:

These form the outer most circle of small triangular in shape usually green leaves. They
enclose and protect inner parts of flower, specially in the bud condition. The sepals may be free or
united called polysepalous when free and Gamosepalous when united.

Corolla Petals:

They are brightly coloured leaves usually other than green, forming the second whorl. They
are meant for the attraction of insects. They may be polypetalous or free and gamopetalous or united.
Androecium: o)

These are modified stamens floral lelave;foﬁning third whorl. These are also called male
parts. Each stamen consist of a stalk or rod like filament and lobed structures at the tip called
anthers. These are made of pollen sacs. Take anther on a slide in water or glycerine water, tease and
break them open. Study under the microscope. A large number of rough surfaced particles called
pollengrainsarevisible. "

Pollination:

These pollen grmnsare transferred to the stigma of female part. This transfer is called
pollination. N
Gynocium Pistil:

It is the inner most whorl which consist of flask shape structure called carpel, or pistil and
collectively Gynaecium. It is the female part of the flower. Carpels may be free or united. Each
carpel consist of flattened rounded tip stigma, neck shape style and lower broad part ovary. Cut a
longitudinal and transverse section of carpel. A number ovules may be visible with naked eye, and its

part of attachment is called placenta.
Perianth:

Calyx and corolla are collectively also called perianth and are non-essential parts of flower.
Stamen and carpel are essential parts of flower.

Terminology to Explain Flower:

1. Bracteate: The flower which arises in the axil of bract.
2. Ebracteate: Flower with out bract,

3. Pedicillate: Flower present on the pedicil or stalk.

4. Sessile: Flowers without pedicil.
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8.

10.

11.

¥2.

13.

14.

15.
16.

Complete: Flowering having both sepal and petal.
Incomplete Flower: A flower without one or more of the normal parts, as carpels, sepals,

petals, pistils, or stamens.

Bisexual or Hermaphrodite: Flower having both stamens and carpels are called Bisexual.
Unisexual: Flower having either stamen or carpels.

(i) Flowerhaving only stamens are called male or staminate.

(ii) Flowerhaving only pistil are pistillate or female.

(iii) Flower without any pistil or stamen is Neuter.

Actinomorphic: Flower having its parts regularly arranged or flower can be divided into 2
equal halves at more than two planes. (= Radially symmetrical)

Zygomorphic Irregular: (= Bilateral Symmetry) Flower which can be divided into 2 equal

halves only at one plane.
Hypogynous:
*  Gyneocium present above all other floral parts.

° Ovary is superior E.g. Brinjal, China rose

Hypogynous Superior ovary
Perigynous:

e Gynoecium present at the centre

e  Otherpartalmost at same level

e Ovaryhalfinferior E.g. Plum,Ros

Perigynous

Epigynous: \

e  Ovaryeclosed by thalamus and gets fused withii
e  Otherparts above ovary

@ Ovary inferior E.g. Guava, Cucumber

Perianth: Collective term for sepals and petals

many be free or united Epigynous Inferior ovary
Sepaloid: greenincolour
Petaloid: coloured other than green

Calyx:

Petaloid: Sepals having the colour of petal
Polysepalous: Sepal free

Gamosepalous: Sepals united

Bilabiate: Sepals fused in two

Bilipped: Groups like two lips
Companulate: Sepals fused to form bell like shape
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Corolla:

() Sepaloid: Petal green in colour
(b)  Polypetalous: Petals free

(¢)  Gamopetalous: Petalunited

(d) Bilabiate: Petals forming

(e)  Bilipped: Two lips

MICROSPORE
(Pollen grain)

N Pollen grain
ASTAMEN >0 4
N C g . Pollen tube
fr
” i
' 2 sperm cells
Tube nucleus

4 : N B
ACTINOMOPHIC: Solanum -~ ZYGOMORPHIC: Ocimum /&
ETRY OF FLOWE
ASYMMETRICAL : Opuntia
[ Micropyle
Outer integument ) ‘
Inner integument &\ Megaspore or

/ E embryo sac
B
&
88
=
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Androccinm:

() Polyandrous: Stamens free

(b)  Adelophous: Filaments united anther free

(c) Staminal tube: Stamens united to form a tube around the style

(d)  Epipetalous: Stamen attached to the petals

(e) Basifixed: Filament attached to the base of anthers

(n Versatile: Filament attached to side of anther, anthers can swing

CAMPANULATE BILABIATE : Labiatx abwirsenes
TUBULAR  Campanulacex || | Raspberry
Sunflower INFUNDIBULIFORM
disc floret <MW~ Datura
POLY. ¥y D ADELPHOUS DIDYNAMOUS
; '« MONOADELPH Citrus  SYNGENESIOUS
ANDROUS bl
Malva Solanum
VERSATIL
EPIDETALOUS : Mako | -

TETRADYNAMOUS
Brassica

POROUS

LONGITUDINAL VALVULAR
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Gynaccium:

(2) Monocarpellary:  Carpel one
(b)  Bicarpellary: Carpels two
(¢)  Tricarpellary: Carpels three
(d) Polycarpellary: Carpels more than three
(¢)  Apocarpous: Carpels free
Q) Syncarpous: Carpels united
Placentation
Placentation regers to the arrangement of ovules inside the ovary. It is of five basic types.
(A) Marginal placentation
The ovary in which the placenta forms a
ridge along the ventral suture of the ovary
and the ovules develop on two separate
rows is known to have marginal
placentation. This type of placentation is
found in peas.
(B) Parietal placentation
When the ovules develop on the inner walls
of the ovary, the ovary is said to have parietal .
placentation. Q
(C) Axile placentation 1\
In axile placentation, the placenta is ‘axial
and ovules are attached to -it. Example
include China rose, <lemon, and
tomato. M
(D) Basalplacentation "

placentation. It is found in marigold and
sunflower. .y (D)

(E)

develop on the central axis while the septa are
absent. This type of placentation is found in

The ovary in which the placenta develops (C)
from its base and a single ovule is found

attache to the base is said to have basal

Free central placentation
In free central placentation, the ovules

Dianthus and primrose. ®)
Summetry:

Actinomorphic ()

Zygomorphic T
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Bisexual g

Male (o}

Female 9
Sepals:

Free K number

United K (number)
Corolla: C

Free Coumber

United (number) Clanins
Androecium: R A

Free A number

United A (number)

Epipetalous C /\._ £y
Carpel: L AQ .

Free Apocarpous P é number

United Syncarpous .~ G (number)

Superior a S _% " G number

Inferior 2 G number

For example ﬂoralformula of Petunia may be written as:

eéxm‘-‘g\ﬂsﬁg
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DIFFERENTITYPES OF INFLORESCENCE

Experiment
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Inflorescence:

Development of flowers in group on the same shoot is called Inflorescence.

———

Flower when present in singles are called solitary.
Material:
Inflorescence of various types:
Pea, Brassica salvia Avena saliva and others, hand lens or Dissecting microscope.
Following are some types of inflorescence:

1. Racemose: In this type of inflorescence main axis keeps on growing bearing flowers on the
side and axis ends in a flower. Oldest flower is towards the base and youngest toward the
apex and youngest are towards the base and lateral side.

2. Cymose:The stem ends in a flower and lateral branchés or branch originate below the flower
each branch in turn bears flower. A

Following are the types of recemose: W)

-,

l

1. Typical Raceme: The main axis of Stcm is long and bear branches terminating in flowers.
The young flowers are towards ;h’éﬂpex and old towards the lower side as in radish Brassica
and Cassia fistule. ~\<

2. Spike: The main ax;s”islong but bears sessile flowers i.e., without pedicel e.g., wheat, bottle
brush. ) ' .

3 Catkin: It is a type of spike having unisexual flowers either pistillate or staminate e.g.,
Mulberry and Willow.

4. Corymb: The pedicel of lower flowers is large and that of upper is small forming umbrella
like structure e.g., candy tuft.

5. Umbel: The main axis is short and all the flower appear to originate from same level and

reach at the same level. Onion and cherry are examples. In a number of cases a number of
Umbels originate from one point called Umbel of Umbel or Compound Umbel. e.g. Carrot.

6. Capitulum: The main axis is reduced to flat concave or convex disc called receptacle.
Flowers are small and sessile called florets, and are crowded together and appear like a single
flower. e.g. Sunflower and other composite family members.

% Panicle: A branched raceme is called panicle e.g. grapes and oats.
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\W INFLORESCENCYEY

TYPICAL CORYMB CORYMBOSE SPIKE UMBEL
RACEME RACEME
False axis
[

% W cymose DIGHASIAL - . :scagpion | TELICOID
Solitare\} MULTIPAROUS CYME :

> , . W9 CYMOSE UNIPAROUS
terminal \ _

CATKIN : Mulberry

POPPY RACEME : Larkapur ST /KE : Verbena

Please visit for more data at: www.pakcity.org




INFLORESCENCE

UMBELLATE
CYMOSE HEAD Onion

VERTICILLASTER: Ocimum Maled§
CYATHIUM: Euphorbia HYPANTHODIUM:
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(a)

(h)

(c)

Cymose: Apex ends in a flower, below which daughter axis is produces onc, daughter axis

which agam ends in flower and soone.g. Silenc.

Cymose arc of following types:

Uniparous (Monechasial): The main axis of stem ends in a flower. Below the flower,
flower bearing branch develops. New branches may be formed on the left and right sides

alternately and is called Scorpioid is Freasia, henbane. In Helicoid the flowers are formed on
the same side as in Begonia day lily etc.

Biparous or Dichasial: The main axis ends in flower, two branches are from lower side of
the flower reach flower in turn bear two branches. e.g. Straw berry, [pomoea.

Multiparous (Poly Chasium): In this case three or more branches originate from the lower
side of flower e.g. Euphorbia.
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Experiment

Leaf:

Inflorescence:

Flower:

Calyx:
Corolla:

Androecium:

Gynoecium:

Floral Formula:

[ B
% ™ "'!'{'- o 5 “’n .I' o a
e Yddelilelt] o1 rigwer 1 q:_{jﬁlhl L

DICOTYLEDONS
ROSA INDICA (ROSE vern. GULAB)
(Family: ROSACEAE)
Alternate; Petiolate; Stepulate, Stipules adnate; Pinnate compound.
Large solitary or paired terminal flowers on short lateral branches.
Ebracteate; Pedicellate; Complete; Bisexual (hermaphrodite);
Actinomorphic; Perigynous; Differently coloured, usually pink; Scented.
Sepals 5, Gamosepalous; Imbricate; Persistent; Hairy; Green; Inferior.
Petals 5 or numerous; Polypetalous; Imbricate; Rosaceous; Large; Variously
coloured; Scented; Inferior. .
Stamens indefinite; Polyandrous; A,rrarllge'd in many whorls of 5 each;
Inferior; Filaments slender and__pneqﬂal; Anthers small, dithecous (2-celled)
and dorsifixed. (G i
Polycarpellary; Apoca‘rpous; Style apical and short; Stigma capitate; Ovary
simple and suppri'dr"; Unilocular; One ovule in each loculus; Placentation

basal.

oé. ‘5(5)05-«: A. Gy

U.S. Flower Floral Diagram

A Flowering
Branch

Fig. Rosa indica (Rose Gulab)
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Solanum nigrum (Nightshade vern. Mako)
(Family: Solanaceae)

Leaf: Ramal & Cauline, Alternate, but opposite in floral region, petiolate, simple,
exstipulate, ovate, dentate.
Inflorescence: (Uniparous scorpoid cyme).
Scorpoid
(Uniparous cyme)
Flower: Pedicellate; Ebracteate; Complete; Hermaphrodite; Actinomorphic;
Pentamerous; Hypogynous; Wheel-shaped; White.
Calyx: Sepals 5; Gamosepalous; Campanulate; Hairy; Inferior; Green.
Corolla: Petals 5; Gamopetalous; Inferior; Rotate; White; Non-scented.
Androecium: Stamens 5; Polyandrous; Epipetalous (alternating with the petals); Inferior;
Filament short; Anthers basifixed and apparently united into a cone.
Gynoecium: Bicarpellary; Syncarpous; Style long and terminal; Stigma capitate and

bilobbed; Ovary superior; bilocular; Placentation axile; Numerous ovules
in each loculus. 0,

Floral Formula: Oé Ko) é)-\ﬁs Ge) A3 |

Corolla

Stigma

Style

‘'onnective

( Fllament

T.S. OVARY "
STAMEN GYNOECIUM FLORAL DIAGRAM
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Cassia fistula (Amaltas)

(Family: Leguminosae, Sub-family: Caesalpiniaceae)

Leaf:
Inflorescence:
Flower:
Calyx:

Corolla:

Androecium:

Gynoecium:

Floral Formula:

Alternate; stipulate, stipules very small, pinnate compgund leaf-?et.
Opposite; sub-sessile; ovate; Globrus, Margin entire; Apex acute vention
unicostate and reticulate.

Axillary or Extra axillary, long pendulous, compound raceme.

Pedicellate; Bracteate; Complete; Hermaphmt_iite; Zygomorphic;
Pentamerous; Slightly perigynous; Non-scented; Yellow.

Sepals 5; Polysepalous; Imbricate; Odd sepal anterior; Inferior; Sl_ightly
petaloid.

Petals 5; Polypetalous; Ascending imbricate i.e., the posterior petal is
overlapped by the two postero-lateral ones which in their turn are overlapped
by the two antero-lateral ones; Inferior; Yellow.

Stamens 10 in Polyandrous; Inferior; Filaments of variable lengths; Anthers
dorsifixed, 3 posterior stamens reduced to staminodes.

Monocarpellary; Ovarly superior; Shortly stalked and curved; Unilocular;
Ovules many; Style short; Stigma capitate and hairy; Placentation marginal.

T S? K5 Cs5 A31314 G1

A FLOWERING TWIG
Filament Placenta

Locule
Pedical
STAMEN GYNOECIUM Ovule Ovary wall

FLORAL DIAGRAM T.S. OVARY

Fig. Cassia fistula.
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Lathyrus odoratus, Sweet pea (Phool Matar)
Flowers from January to March

(Family: Leguminosae, Sub-family: Papilionaceae)
per leaf-let modified into tendril, alternate,

Leaf: Cauline and ramal, compound, up
petiolate, stipulate (stipule leafy).
Inflorescence: Solitary axillary or Pedunculate raceme.
Flower: Pedicellate; Bracteate; Complete; Hermaphrodite; Zygomorphic;

Pentamerous; Slightly perigynous; Papilionaceous; Usually white,
sometimes pink or otherwise coloured.

Calyx: Sepals 5; Gamosepalous; Campanulate; Inferior; Green; Hairy.

Corolla: Petals 5, 3 free and 2 anterior ones united; Papilionaceous i.e., the posterior

large petal is called standard, the lateral two are wings (alae) and the two
anterior ones are united to form the keel (Carina); Inferior; White or pink

etc.; Non-scented.

Androecium: Stamens 10; Diadelphous (9 united to form a tube around the ovary and one
free); Inferior; Anthers basifixed. V- ]

Gynoecium: Monocarpellary; Style long, -;sli'ghtly hairy and bent towards the posterior
side; Ovary superior; Uﬁiocular; Ovules many; Placentation marginal;

Stigma slightly hairy.. '

Floral Formula: ‘r é Kw%m Agy1 Gy

StamoEns (diadeplphous)

Stamons (diadelphous) and Pistil

Fig. Lathyrus odoratus. A, Portion of the plant. B, Flower. C, Vertical Section of Flower.
D, Ground Plan of Corolla. E, Eloral Diagram.
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FRUIT : egumc

Persistent calyx

° OPENED FRUIT

FAMILY GRAMINEAE (Poaceae)
| Avena Sativa

Leaf: Cauline, alternate, shcathing sessile, linear, acute.
Venation: Multicostate, parallel venetion.

Inflorescence: Panicle of spikelets.
Avena sativa (jai): It has an inflorescence called Panicle of Spikelets. The main axis is long and

bears lateral branches in a raceme manner e.g., the lower, older branches are longer than upper

younger ones. Each lateral branch bears a group of three sessile flowers (Spikelets).
Flower: Bracteate, arising in the axil of inferior palea, opposite to which lies the superior palea.

Incomplete, bisexual, zygomorphic, on account of position of lodicules, hypgynous.
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Parienth: Represented by two minute scaly lodicules which are present on short axis within the two
palea.

Androecium: Stamen three, polyandrous, filament long, anthers versatile.

Gynaecium: Monocarpellary, superior, unilocular with single basal ovule, style short, single,

stigmas two feathery.
Floral Formula: +, é , P, (lodicules), A,, G,

Superior

Awn palea

— Stamen
Inferior
palea Feathery
stigma
Lodicule
Flower with inferior palea somoved.
Inferior pales with awa. N Floral diagram

. { > Inferior
Glume. ~ palea

Panicle of Spikelets

Spikelet

OQuter

glume
Floral diagram of a spikelet
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[ VIVA VOCE |

Q.1 Whatareessential parts of flower?

Ans.  Mamenand carpels are essential parts of flower,

Q.2 Whatare non-essential parts?

Ans.  Scpalsand petals are non-essential parts.

Q.3 Whatisthe function of Petals?

Ans.  They attractinsect for pollination.

Q.4  Whatis pollination?

Ans.  Transfer of pollen grains from the anther to the stigma is called pollination.

Q.5 Which part give rise to seed?

Ans.  Ovule give rise to seed.

Q.6  Which parts forms fruit?

Ans. Fruitis formed form ovary.

Q.7  Whatisthe function of sepals?

Ans. Sepals protect the other parts.

Q.8  Whatis pedicil? _

Ans. Itisthestalk on which floral parts are presg’;iit: )

Q.9 Whatis meant by superior and inftribfﬂvary?

Amns. When ovary is above other parts _61f-'-'ﬂower it is called superior ovary when other parts are
abovethe ovary itis called i-:nfeﬁor ovary.

Q.10 Define the following terms:

Polysepalous Polypetalous
Gamopetalous Perianth

Ans. Polysepalous = Flower with free sepals
Polypetalous = Flower with free petals
Gamopetalous = Flower with united petals

Perianth = Sepals and petals collectively are called perianth.

Q.11 Defineinflorescence.
Ans. Group orbunch of flowers present on the same branch.

Q.12 Whatis difference between raceme and spike?
Ans. Flower of raceme are pedicilate while spike has sessile flowers.
Q.13 Whatis the difference between Spike and Catkin?

Ans. Spike has bisexual flowers and catkin has unisexual flowers.
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Deseribe following parts of provided flowering shoot (Avena sativa) in technical
terms. (1+1+3)

(Multan, D.G. Khan Boards 2004)

1. Corolla
> 8 Androecium
3. Floral formula
Experiment 2: pescribe following parts of provided flower (Cassia fistula) in technical terms.
(1 + 1 + 1 -
J)

(Multan, D.G. Khan Boards 2004)
1. Inflorescence
B Corolla
3. Androecium

Experiment 3: Describe following parts of provided flowering shoot (Lathyrus) in technical
terms.(I=1+1=3)

(Multan, Bahawalpur, Lahore, D.G. Khan Boards 2004)

| Androecium
2. Gynaecium
3. Floral formula

Experiment 4: Describe following parts. of! provnded flowering shoot (Solanum nigrum) in
technicalterms.(1+1+1=3) \

(Gujranwala, Lahore, Rawalpinidi Boards 2004)

1. Flower
2. Corolla
3 Andrecium

Experiment 5: pegcribe following parts of provided flowering shoot (Avena sativa) in technical
terms. (1+1+1=3)

(Multan 2004)
1. Perianth
2. Androecium
3. Floral formula

Experiment 6: pegcribe following parts of provided flowering shoot (Rose) in technical terms.
(1+1+1=3)

(Multan, Bahawalpur Boards 2004)

1. Corolla
2. Androecium
3. Floral formula
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AND DICOT ROOT, STEM AND. LEAF EROM
PREPARED SLIDES

17

Experiment

PART-I
(A) INTERNAL STRUCTURE OF ROOTS

Materials:

Compound microscope, Prepared slides of T.S. of Dicot and Monocot roots.

Procedure:
1. Take a prepared slide of T.S. of dicot root and observe it carefully under the microscope.
2. Take a prepared slide of T.S. of monocot root and observe it carefully under the micrdscope.

3.

8.

1.S. OF DICOT ROOT

It shows following characters:

Epidermis: It is a single outermost.

root hairs. A
Cortex: It is composed of many ccl]s
These cells are thin walhed Intracellular

spaces are presentbetween them.

Endodermis: It “is present inner to
cortex. Its cells have thick walls.

Pericycle: It is present inner to
endodermis. It is composed of thin wall
cells.

Vascular bundle: The xylem cells are
in the centre. They gives star shaped
appearance.

Pith: Pith is absent in dicot root.

Reason of identification: The xylem
cells are in the centre and give star

shaped appearance.

layer. Its cells have thin wall. They /fo;nr N\

L.S: OF MONOCOT ROOT

Epidermis: It is a single outermost
layer. Its cells, have thin wall. They
form root hairs.

Cortex: It is composed of many cells.
These cells are thin wall. Intracellular
spaces are present between them.

Endodermis: It is present inner to
cortex. Its cells have thick walls.

Pericycle: It is present inner to
endodermis. It is composed of thin wall
cells.

Vascular bundle: Xylem and phloem
are arranged in rings. They alternate
with each other.

Pith: Pith is present in monocot root.

Reason of identification: Xylem and
phloem are arranged in rings and pith
presentinthe centre.
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Root Hair

l'.pihlﬁma/

Cortex
Endodermus
Pericycle
Protoxylem
Pith

Phloem

Metaxylem

T.S. of Monocot root
(epidermis and cortex is removed)

Cortex

Endodermis
Pericycle
Phloem
Protoxylem
Metaxylem

Conjuctive tiddue
Cortex

Ny Pith
Zea mays, transverse section of a monocot root.

® Unicellur
Root Hair

Epiblema
Satrch
Grains

Coftex

Meta
Xylem

Casparian
Strips
Proto
Xylem

Conjuctive
" Parenchyma
Phloem

Sclerenchyma
Pericycle

T.S. of Dicot Root Endoderints
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(B) INTERNAL STRUCTURE OF STEM

DICOT STEM MONOCOT STEM
1. Itis d-il’i’crmlimml into cortex, pericycle | 1. It is not differentiated into cortex,
and pith, pericycle and pith. There is, on the other
2. The vascular bundles are arranged in a hand, 2 ground. tissue extending from
ring and have a uniform size. the hypodermis to the centre. ;
1. Cambium is bresent it & 2. The vascplar hundles are irregularly
S presentin cach b“"c'"c‘ . scattered in the ground tissue. They are
4. The xylem vessels are arranged in radial smaller towards the periphery and larger
rows. towards the centre.
5. Lysigenous cavity is absent. 3. Cambium is absent.
6. Vascular bundles are never enclosed in | 4- The xylem is Y-shaped having four
sheaths of dead cells. distinct vessels, the two larger ones
lying at the arms and two smaller ones at
7 A Medullary rays are present between the o
the apex of 'Y".
vascular bundles. : . B ;
i s ) s. Lyisgenous cavity is present in the
8. Pith is present in the centre due to ring- protoxylem.
like arrangement of vascularbundles. | 6, Each vascular bundle is enclosed in a
Reason of identification: Vascular sheath of dead cells.
bundles are arranged in rings 7.+ "Medullary rays are not present.
8. Pith is absent because of the scattered
' arrangement of vascular bundles.
Reason of identification: Vascular
bindles are scattered in the ground
tissues.
Dicot Stem Monocot stem
, Sclerenchyma
Vascular
bundle

Phloem

“%Ground tissue
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(C) INTERNAL STRUCTURE OF LEAF
1. Epidermis:

There are two layers of epidermis: upper and lower epidermis. Epidermis is covered by
cuticle. The lower epidermis has stomata with guard cells.
2. Mesophyvll:

The green tissues between the upper and lower epidermis are called mesophyll. There are
two types of mesophyll:

¢ Palisade mesophyll: The cells are present under upper epidermis. They are present at
rightangel to the epidermis.

¢ Spongy mesophyll: These cells are arranged very loosely and they have large intracellular

spaces.
3. Vascular Tissues:

Vascular tissues form midrib and veins of the leaf. These are present between palisade and

spongy layers.

Reason of identification: Presence of guard cells and mesophyll cells and mesophyll cells.
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Cuticle
Upper Epidermis

Pali P
Bundle sheath alisade Parenchyma

Xylem

Phloem Spongy Parenchyma

Guard cell

Stomata
Lower Epidermis e

Internal Structure of dicot leaf

Cuticle

Epid i
Bundle sheath Upper Epidermis
Xylem
s Mesophyll Tissue

Lower Epidermis
Stomata

Internal Structure of Monoci}t leaf

o, .

I. Nature of orientation _ | Typically dosri Typically iso-bilateral
2. Stomata : i Hypostomatic Amphistomatic
3. Motor cells Absent Present is the upper
epidermis
4. Mesophyll | Differentiated into palisade | Undifferentiated
and spongy parenchyma
.5. Veins Irregularly scattered Undifferentiated
6. Xylem vessels Many protoxylem and Two protoxylem and two
metaxylem vessels in each | metaxylem vessels in each
bundle bundle
7. Bundle sheath extensions | made up of collenchyma Made up of sclerencyma
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KEY: ldentification between Root and Stem:

(1)

(1)

(111)

The vascular bundles are radial and
exarch.

The endodermis is quite conspicuous
and ring-like.

The epidermal hairs are unicellular and
tubular.

(1)
(i)

(iii)

The vascular bundles are conjoint,
collateral and endarch.

The endodermis is the inconspicuous
and may or may not present.

The epidermal hairs are multicellular.

Identification between Monocot Stem & Dicot Stem:

MONOCOT STEM

DICOT STEM

(1)

(11)

(iii)

(iv)

The vascular bundles are conjoint,
collateral and closed (i.e., cambium

absent).

Vascular bundles are scattered and
many; the larger bundles are towards

the centre and smaller towards [~
periphery; usually each bundle is |

surrounded by a sclerenchymatous
bundle sheath.
Phloem is represented by sieve tubes
and companion cells only.

The ground tissue is present; it extends
from periphery to centre; usually

hypodermis is sclerenchymatous.

()

(i1)

(iii)

(iv)

The vascular bundles are conjoint,
collateral and open (i.e., cambium

present).
The vascular bundles are arranged in a

| < ring; generally they are uniform in size;

no bundle sheath.

Phloem is represented by sieve tubes,
companion cells and phloem
parenchyma.

Cortex and pericycle are well marked
and differentiated; usually hypodermis
is collenchymatous.

Identification between Monocot Root & Dicot Root:

MONOCOT STEM

DICOT STEM

(i) Xylem bundles are numerous (12-20), (i) Xylem bundles vary from 2 to 6 (di-
polyarch, rarely limited in number. tohexarch), rarely more.

(i)  Pithislarge and well developed. (i)  Pithissmall orabsent.

(iii) The cambium is altogether absent. (iii) ~ Thecambium appears later.
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' VIVA VOCE |

Q.1  Whatisbleeding?

Ans.  The flow of sap from the cut, pruned , tapped or wounded plant or wounded plant with a
considerable force is called bleeding.

Q.2  Whatisdifference between vascular tissues of monocot and dicot stems?

Ans.  The vascular tissues of monocot are scattered and the vascular tissues of dicot are present in
rings.

Q.3  Whatare mesophyll cells?

Ans.  The green tissues between the upper and lower epidermis are called mesophyll.

Q.4  Whatisdifference between the epidermis of stem and leaves?

Ans.  Theepidermis of stem is without stomata but they are present in the epidermis of leaves.

Q.5 Whatareisobilateral leaves?

Ans. In these leaves, the stomata are present in both upper and lower epidermis, e.g., lily and
maize (corn) leaves.
Q.7 Whatisrootcap? ey

Ans.  Theprotective covering of the root s called root cap.
Q.8 Whatisrhizome?

Ans.  Underground stem which store food is called thizome.
Q.9 Whatareroot ha__ir_s'_? "

Ans. The microscopic outgrowth of the epidermal éells is called root hairs. They increase the

surface area for absorption of water.

Q.10 Whatisdifference between dicot and monocot roots?

Ans. Pithis presentin monocot stem but it is absent in dicot stem.

Q.11 Whatisthe function of root?

Ans. Itabsorbs and anchors the plants. In some plant it also store food.
Q.12 Whatis the function of endodermis of root?
Ans. Endodermishave angﬁlar thickening, Therefore, it does not allow water to move outward.
Q.13 Whatisroot pressure? '

Ans. The osmotic pressure created in the root which forces water and dissolved ions up into the
xylemis called root pressure.
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Q.14

Ans.

Q.15
Ans,
Q.16
Ans,
Q.17
Ans.
Q.18

Ans.

Q.19
Ans.

Q.20
Ans.

What is difference between epidermis of root and stem?
The epidermis of root has root hairs but absent in stem epidermis. The epidermis of stem has
cuticle but absent in root.

What s the function of cuticle of stem?

It reduces the loss of water by evaporation.

Name some underground stems.

Rhizome, tuber, bulb.

Name some roots which store food.

Turnip, carrot, radish, sugar beet.

Whatis ascent of sap? .

The upward movement water through the xylem from roots to leaves is called ascent of sap.
Whatis guttation?

The loss of liquid water through the water secreting glands or hydathodes in leaves is called
guttation.

What is imbibition? e

The increase of volume of components of the cell wall eé.pecially cellulose, pectin and lignin
without dissolving in water is called imbibiﬁéjp,' _
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| @ GENERAL SURVEY OF ANIMAL KINGDOM

Exn . (MAJOR PHYLA)
Xperiment

The animals are differentiated into two basic kinds: (i) Invertebrates which lack a vertebral
column or backbone (ii) Vertebrates which possess a vertebral column. Anyhow, the animals are
divided up into different phyla which are described in this experiment.

Materials:

Compound microscope, Dissecting microscope, Prepared slides of microscopic animals,

Museum specimens, Stuffed animals. ’

The students are required to study the various animals belonging to different phyla under the

microscope, in the museum and the field.
) Phylum Protozoa:
1. The protozoans are unicellular animals. The single cell of the body carries on all the life

processes. Some form colonies. o\

2.  Majority are uninucelate but some ammultmucleaie
3.  Most are fresh-watered or manne but some are found in moist earth while others are

parasites of many ammafs ahJ plants.

4. Thenutrition maybeholophytlc or parasitic.
5.  Reproduction takes place asexually by binary fission, multiple fission or budding

and sexually by conjugation.

6.  Thelocomotary organs in motile forms may be pseudopodia, flagella or cilia. |

7.  Insome protozoans the body is covered by calcareous or chitinous shell.

Examples: Free-living - Amoeba, Paramecium, Euglena.

Parasitie: Plasmodium causes malaria, Entamoeba causes dysentery, Trypanosoma causes
African sleeping sickness, Opalina.

Shelled - Foraminifera.

Colonial - Vorticella, Volvox.
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Food vacuole Shell

Fio. F :’scuc:o; fmi‘Tninifera Fig. Shells of four species
Yig. Fresh-water i
Nucleus A. Arcella, B. Diffugia of foraminifera

Stalk with contractile

— axial filament

corpuscle

Parabasal body
Blepharoplast

Nucleus

Metachromatic
granules

Undulati
mcmbni.:eg

== Flagellum

Fig. Englena viridis
Fig. Trypanosoma gambiense Vorticella Opanlina ranarum

PHYLUM PROTOZOA
Nucleus ' Pseudopodum

Food_va_cﬁole |

' F;t;(op[asm
Microscopic
Contractile plant

vacuole

Endoplasm
Micro nucleus

M 1
Cilia \ s e Vacuole (discharged)

Vacuole (undisclmlged)

Paramecium
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PHYLUM PORIFERA

Porifers are the most primitive animals.
Definition:

The Porifers are pore-bearing animals, (Latin porus = pore, ferre = to bear), éommonly called

the sponges.
Habitat;

An animals are aquatic. Out of total 10,000 species, 150 species live in fresh water while
others are marine.
Organization:

These animals are multicellular however, there is no tissue organization and have no true
organs.

Symmetry:

Sponges lack symmetry.
Body Wall:

Body wall is formed of an outer layer, ectoderm or pinacoderm, made up of pinacocytes
and an inner layer choanoderm made of collared flagellated célls called choanocytes. Between
these two layers is present gelatinous mesenchyme, whlch may ‘contain amoeboid cells and spicules
or sponging fibers. N
Size: (T

The poriferans range in size from few millimeters wide to more than one metre tall. They are
macroscopic. \

Canal System:
There is a single cavnty mmde the body, the spongocoel. In most sponges this spongocoel

may be divided into ﬂagellatcd chambers or canals. The spongocoel if present intact, flagellated
chambers, and canals are all lined by flagellated choanocytes.

Pores:

Numerous pores are present in the body wall. The pores through which water enters the body
are called Ostia and pore through which the water leaves the body is known as Osculum.
Respiratory & Circulatory System:

There are no respiratory or circulatory organs.

Nutrition:

Sponges depend upon the food coming to them along with water currents brought about by

movement of flagella of choanocytes. Food includes small animals, zooplankton, plants and

phytoplankton, which constitute about 20% of their food. The food enters the spongocoel cavity
through ostia. The flagellated cells, Choanocytes, ingest the food.
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Facretion:

The waste products either difTuse out of the sponge dirccetly through the body wall or flow out
through osculum.

I .ocomotion:

The adult sponges are stationary, spending their lives attached to the rocks at the bottom or
other solid objects. However, their larvae are able to move,

Nervous System:

There is no definite nervous system, however neuro-sensory and neutron cells are present
which seem to coordinate the flow of water.

Pores:

The skeleton is in the form of variously shaped needle-like structures called spicules of
calcium carbonate (CaCO,) or silica (SiO,). The bath sponge has a skeleton of spongin fibers. The
skeleton is present among and provides support. Spicules are also present around osculum and ostia.

Reproduction:

Both asexual and sexual methods of reproduction take plﬁce in sponges.

PHYLUM PORIFERA

Euplectelia aspergillum
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CHARACTERISTIC FEATURES OF
PHYLUM COELENTERATA / CNIDARIA
Definition:

These are simplest metazoa. The name cnidaria has been given to this group of animals due
to the presence of special cells called benidocytes or cnidoblasts. These cells give rise to
nematocysts-the stinging cells, characteristic of this group.

Size:

The coelenterates range in size from microscopic Hydra to macroscopic Branchioceranthus,
a hydrozoan polyp that may reach two metres in length.
Habitat:

The coelenterates are aquatic found both in marine and freshwater habitats.
Body Wall:

Cnidarians are diploblastic i.e., have body wall of two layers; the outer ectoderm and inner
endoderm. Between the two layers is a jelly-like mesogloea.
Development:

The ectoderm forms outer covering and some cells of: thié layer in most animals give rise to
nematocysts while the endoerm cells become specnallzcd for digestion of food.
Body Cavity: ‘

In these animals there is only one cavity;" which serves as digestive as well as body cavity,

which is called gastrovascular cavity or enteron The enteron opens to the outside by only one
opening the mouth. '

Symmetry: \

In coclenterates the' body is in the form of a cylinder radially symmetrical and any plane
(direction) will divide the body into two similar halves.

Tentacles:

The mouth is surrounded by a series of tentacles. These bear stinging cells called
nematocysts. These are organs of defense and offense. They paralyze the prey that comes to the
animal, which is then drawn towards mouth and is ingested.

Nutrition:

They are heterotrophic, carnivores and feed upon small organisrn,'which come into contact
with them. These organisms are immobilized by nematocysts and taken into the digestive cavity as

food.
Colony:

Cnidarians are found in two basic forms of zooids, the polyps and the medusae. They form
the colony.
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Polymorphism:

The occurrence of structurally and functionally more than two different types of individuals,
called the zooids within the same organism is called polymorphism. It is the characteristic feature of
coelenterates.

Polyps: Polyps or hydroids are cylindrical animals and are nutritive in function, hence
named as gastrozids.

Medusa: The medusa or gonozooids are umbrella-like, free swimming and involved in
sexual reproduction as they have gonads.

Blastosytle: According to some there is a third kind of zooid called blastostyle. It is
protective in nature.
Nervous System:

The nervous system is in the form a network of neuron cells forming an irregular net or
plexus in the body wall. There is no central nervous system.
Skeleton:

Many colonial coelenterates such as corals produce a hard exoskeleton formed of calcium
carbonate (CaCO,). It is secreted by epidermal cells that take lime from sewater. The skeleton of
coral is responsible for formation of small coral islands or large coral reefs.

Locomotion: :

Sessile: Most species are sessile, for example Hydra, Obeh‘a, Corals, etc.

Colonial: Others are colonial. The individual members of colony are called zooids, for
example the sea fans. Some of colonial members have up to five different types of zooids,
performing different functions for colony e:g. Physalia (Portuguese man of war).

Motile: Some are free-living and motile, for example jellyfish.

Reproduction: R
In Coelenterates reproduction takes place by asexual as well as sexual means.
Asexual Reproduction: Budding, Blastostyle.

- Sexual Reproduction: The Medusa when released in water develops reproductive organs
which gives rise to gametes that unite to form zygote from which colony is again formed.
Corals:

Corals are formed the secretions produced by specialized polyps, which become covered by
stony cups due to hardening of their secretions. A polyp can pass out its tentacle from the mouth of

the stony cup for the purpose of feeding and withdraw itself where not feeding. The stony network or
masses of such colonial coelenterates are called corals.

Coral Reefs:

Living polyps are found on the surface layer of corals where as underneath the mass are dead
stony structures only. These stony masses of calcium carbonates (lime-stone) are called coral reefs.

Coral reefs are found in the coastal waters of Florida, West Indies, East Coast of Africa,
Australia and Island of Coral Sea.
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PHYLUM COELENTERATA

Goned  Gullet Stomach Gastric pouch
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surface
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PHYLUM PLATYHELMINTHES
General Characteristics:

The name Platyhelminthes means “flatworms” as their bodies are dorsoventrally
compressed and soft.
Size:

They are macroscopic. Their size ranges from few millimeters (10 mm in case of Plunaria to
several meters in worms).

Habitat:

Most of the Platheiminthes are endoparasites, i.e., live inside their hosts e.g., tapeworm

(Taneia solium), liver flukes (Fasciola hepatica), and blood flukes. Some of them cause diseases in
humans.

A few species are free living and found in freshwater, for example Planaria.
Advancement:

In the Platyhelminthes we find for the first time the aggregation of tissues into organ such as
the eyespots and reproductive organs, which are usually made up of more than one kind of tissues.
Body Wall: '

The Platyhelminthes are triploblastic. There is development of a third layer, the mesoderm,
which separates the ectoderm and endoderm. -

Body Cavity:

The Platyhelminthes are acoelomates as the body cawty is absent.

Symmetry: - pakcity.org

The Platyhelminthes exhibit b]lateral symmetry
Segmentation: .

Body is unsegmented except in tapeworm where proglottids are present.
Nutrition: ¢

The parasitic speci"es absorb nutrients from the hosts. The free-living species (Planaria) feed
on small animals and bodies of dead and decaying animals.
Digestive System:

Digestive system is branched and has a single opening, the mouth. The digestive system is
poorly developed in some species or may be absent as in the tapeworms.
Excretory System: ,

The excretory system consists of branching tubes ending in bulb-like cells, the flame cells.
Nervous System:

Awell-developed nervous system is present in the form of either a simple network of nerves
or ganglia. The sense organs are present at the anterior end.
Locomotion:

The freé-living forms are motile. They move by cilia present on their undersides e.g.
Planaria.
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In parasitic forms the movement is restricted.

Reproduction:
The Platyhelminthes reproduce both by sexual and asexual means.

Asexual reproduction is by fragmentation.

The sexually reproducing specics arc hermaphrodite, i.c., both male and female
reproductive organs are present in the same individual. Larval form is usually present.

. Respiratory and circulatory systems are absent.

. : : Excretory pore i )
Taenia solium ()Y Fasctola hepatica Posteriorend p
' Planaria

proglettidoo’~ g

ASCHELMINTHES (PHYLUM NEMATODA) THE ROUND
WORMS GENERAL CHARACTERISTICS

Definition: .
The name Nematoda means “pointed ends”. The animals included in this group have

elongated worm-like body with pointed ends.

Size: .
The nematodes range from small microscopic forms to some reaching a length of up to

metre.

Segmentation: :
The bodies of these animals are unsegmented, which acts a hydrostatic skeleton.

Body Wall:
The nematodes are triplobalstic, possess three layered body wall.
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Structure:
One end of the body is anterior, however the h
special sense organs at this end.

ead is not clearly marked and there are no

Symmetry:

The nematodes exhibit bilateral symmetry.

Body Cavity:

The body cavity is pseudocoelom. It is derived from the hollow space situated in the blastula
atan carly stage in embryological development, and not from the mesoderm. It consists of a number
of vacuolated cells filled with a protein-rich fluid. It is considered to be forerunner of the coelom.
Cuticle:

There is a definite cuticle secreted by ectoderm.

Digestive System:

The digestive system is in the form of alimentary canal with two openings. The opening at
the anterior end is mouth and at the posterior end is the anus. In parasitic nematodes the system is
simple. A space is present between the body and alimentary canal. It provides “tube within tube” type
structure in nematodes.

Excretory System: <

The excretory system consists of two longitudinally running canals, which unite at the
anterior end to form a single canal that opens to the‘b}nf_eﬁor through an excretory pore on the ventral
surface. :

Nervous System: ~e

There is a nerve ring around thc:pﬁarynx, which give rise to dorsal, ventral and lateral nerve
cords running throughout the 1engﬂl'6f the worms.
Sense Organs: ~

The sense organs are in the form of sensory papillae present on the lips at the anterior end.
Respiratory System:

The respiratory systems is absent. The gaseous exchange takes place through surface layer.

Reproduction:

The sexes are separate. The female gonads are ovaries and these produce eggs. These male
gonads are testes, which produce sperms. A larval stage is present in the life cycle.

Circulatory System:
The circulatory systems is absent.
Locomotion:

Locomotion is by undulating waves of contraction and relaxation of muscles. These muscles
layer is divided into four longitudinal parts, two dorso-laterals and two ventro-laterals. The muscles
are absent, therefore the bending is in dorso-ventral plane only.
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_PHYLUM ANNELIDA
General Characteristiéé:
Definition:

They are segmented and commonly called annelids (from the Latin word for little ring”).
Habitat & Mode of Living:

The annelids include worms, many living in marine e.g., (Nereis) along the coasts,
freshwater or damp soil habitats. e.g., Earthworms. Some are parsites, for example, Hirudo

(Leech).
Steameric Segmentation:

The body is metamerically segmented. The body becomes divided transversely into a
number of similar parts or segments. These segments originate in mesoderm. The subdivisions may

be indicated externally by constrictions of the body surface.
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Internally the scgments are separated from each other by septa extending across the coelom.
However the various systems of body such as gut, blood vessels, and nerve cord are continuous

throughout the body, penetrating cach individual segment.
Body Wall:

The animals are triploblastic.
Body Cavity:

The animals are coelomate, i.c., they have a true body cavity i.e., the mesoderm splits into
parietal layer, which lines the body wall and the visceral layer which covers the alimentary canal.
The space between the two layers of mesoderm is filled in by coelomic fluid. The coelomic fluid
separates the, body wall from alimentary canal. This in compressible fluid in the coelom in many
annelids is confined by the partitions separating the segments and it.

Symmetry:

The annelids exhibit bilateral symmetry.
Body Structure: ‘

The annelids show specialization of body structures. The organ systems are well developed.
Digestive System:

It is in the form of alimentary canal, which is divided into distinct parts, each performing a
specific function. It has two openings, the mouth at the anterior end, and the anus at the posterior
end. The mouth is overhung by a lobed structure, the prostommm In parasitic species, the digestive
system is poorly developed. R
Excretory System: N

Excretion takes place by specmhzed structures called nephridia. These are ciliated organs
presented in each segment in the body cavity.

Nervous System:

A well-developed. central nervous system is present in annelids. It comprises of a simple
brain and a solid ventral nerve cord. Nerves arise in each segment from the nerve cord.
Circulatory System:

Annelids are the first group of invertebrates, which have developed a closed circulatory
system a system in which a circulatory fluid called bleed, flows in a network of vessels known as
blood vessels. It transports gases and nutrients.

Respiratory System:

The respiratory system is absent. The exchange of gases is by diffusion across through skin
in blood capillaries. The skin is kept moist by mucus, and coelomic fluid passing out through closed
pass and the gases are transported by blood.

Muscular System:

The body contains muscles, which help in locomotion. The muscles are of two types:

(a) Circular Muscles: These are arranged along the radius of the body.

(b) Longitudinal Muscles: These are arranged along the length of the body.
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Skeleton:
The coclomic fluids of annelids provide a form of hydrostatic skeleton against which its

muscles could act during locomotion and burrowing.

Locomotion:
The locomotion is brought by the interaction of muscles and hydrostatic skeleton.

Contraction of circular muscles produces a pressure in the coelomic fluid that forces the body to
elongate. Similarly contraction of longitudinal muscles produces a pressure in the coelomic fluid
that would cause the body to widen. Most annelids possess chitinous cheatae or setae embedded in

sacs (earthworm) or parapodia present in the body wall (Nereis). These help in locmotion. The setae

are absent in leech.
Reproduction:
The common mode of reproduction is sexual.

Classification of An;qgfii&h'

Character Polychacta " Oligochacta Hirudinea

Structure They have a distinct | These animals have They have body with

head region with eyes | external and internal | fixed number of

and structures called | segments. Head region | segments. Each

palps and tentacles. not prominent or segment has additional
LG distinct. circular rings or

markings called

annuli. No distinct

head.

Locomotion | Organs of locomotion | Organs of locomotion | No organs of

are parapodia. are setae, locomotion.
Trachophore | Present. Not present. Present.
larvae
Habitat Mostly aquatic May be terrestrial or | Aquatic.

(marine). aquatic.
Examples Neries chaetopterus Lumbricus terrestris. | Hirudo medicinalis.

‘| Pheretima posthuma.
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PHYLUM ARTHROPODA

General Characteristics:

Definition:

It is the largest phylum. They are commonly called arthropods (arthros = joined + pods =
feet).

The body is divided into distinct regions:

1. Thehead 2. Thorax 3. Abdomen

The body is covered with waterproof chitinous cuticle secreted by the epidermis.
Habitat:

Arthropods have exploited every type of habitat on land and in water. The aquatic species
include both freshwater and marine. Most of these can fly therefore visit air periodicaily.
Structure:

Arthropods have different shapes. Some are worm-like while the others are flying insects.
Segmentation: _. C

The arthropoe body is segmented. Each segment is aﬁééhed to its neighbour by means of a
modified porition of cuticle, which is thin and flexible: - Y
Appendages: & <
Appendages are joined, which have been modified to perform various functions such as
walking, flying etc. OV
Body Wall: !

They are triploblastic:
Symmetry:

They possess bilateral symmetry.
Body Cavity:

The coelom is not present as the main body cavity. Instead a haemocoel has developed. It is
reduced coelom and communicates with blood vascular system.
Digestive System:

The digestive system is in the form of alimentary canal with two openings, the mouth and
anus. The food comprises of small plants and animals.
Excretory System:

A well-developed excretory systém comprising of malpighian tubules is present in
arthropods. The nitrogenous wastes are excreted in the form of solid uric acid.
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Nervous System;

A highly developed nervous system is present. It consists of paired ganglia (simple brain)
connected to a ventral nerve cord. A ganglion is present in each segment. Nerves arise form these
ganglia.

Sense Organs:

The sensory organs are a pair of compound eyes and antennae.
Respiratory System:

Most arthropods possess tracheal system for the exchange of gases. Each trachea opens to
the exterior through a pore.

Some arthropods respire through gills.

Circulatory System:
The blood vascular system is of open type. The blood flows above the body tissue bathing it

for r Hst part of the body. However, there is a primitive heart and a main blood vessel. Blood is
colc irless as it is without haemoglobin. ”
Ske :ton: |

They possess external skeleton or exoskéi”é'tﬁ'n. It is in the form of an outer covering, the
cut °, light in weight; and formed chiqﬂy.‘._of chitin. It provides a surface for the attachment of

musc  whichhelpinlocomotion. <~

Locomotion:
The arthropods cxﬁibi"t active and swift movements. They can swim, crawl or fly. The organs

of locomotion are paired legs and paired wings.

Reproduction:
In termites, there is an ability of parthenogenesis otherwise they reproduce sexually. The

sexes are separate. The gonads are testes in males and ovaries in females.
Metamorphosis:
Life histories of insects are characterized by metamorphosis (meta = change morphed =
form). This is an abrupt change of form or structure during the life cycle.
Examples:

Insects (cockroaches, butterflies, mosquitoes, ants), prawns, squids, spiders, scorpions,

centipedes and millipedes are some common examples of arthropods.
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Classification of Arthropods

Character Crustacea (] Arathnida Myriapoda
Habitat Aquatic Found everywhere | Few aquatic terrestrial | Terrestrial
Sexes Mostly separate Separate & Separate & Separate and oviparous
oviparous oviparous
Head parts 2 pair of antennal A pair of antennac | No appendages of A pair of antennae
appendages. 1 pair | & compound eyes | antennae & no jaws. | and a pair of eyes.
of mandibles & 2 on head A pair of chelice rae
pairs of maxillac. with claws & two
pairs as pedipalps.
Body segments | On the dorsal side of | Three distinct | Anteriror segments | A large number of
the cephalothorax, | regions; Head: fused to form a segments each
the exoskeleton is in | Usually vertical to | cephalothorax. having a pair of
the form of the body and jaws | Abdomen may be legs.
carapace. In are ventral. Thorax: | segmented or
exoskeleton, Three segments. unsegmented with
deposition of salts in | Abdomen:- Varying | or without
addition to chitin number of appendages.
makes it more firm. | segments. Q)Y
Respiration Through gills Trachae @ \‘*\ BY éiusf lungs or Trachae
a( ~'| book lungs.
Example Daphnia, cyclops, Dragq\nﬂy,\butterﬂy, Spider, ticks, mites, | Millipedes,
crabs, lobsters, moths etc. scorpions etc. centipedes etc.
prawn, woodlouse | .\
etc. RO i
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PHYLUM ARTHROPODA
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Grasshopper

Scorpion

Fig. Mole-cricket

Fig. Locust

Fig. Praying mantis, Mantis religiosa.
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Fig. Stick-insect,

Fig. Dragon-fly Fig. Red cotton-bug.

Fig. Leaf-insect.

-

Fig. The common green katydid. Fig. A water-beetle Fig. Potato beetle

Fig. House-fly

Fig. Red-bug.
Fig. -Gypsy moth

— il

Fig. -Privet hawk moth Fig. -Stag beetle
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PHYLUM MOLLUSCA
GENERAL CHARACTERISTICS
o 500000 more species of molluscs,
¢ Characteristics:
* Bilateral symmetry,

*  Body enclosed by a blanke(-like mantle that secretes a shell made of calcium or some other

SUtT structure,
A mantle cavity between the mantle and the internal organs, the anus, reproductive, and

excretory ducts open into the mantle cavity.

* Aventral, muscular oot that is highly modified among the various groups of molluscs.

CHARACTERISTICS:

¢ Body of parts: head foot and visceral mass.

0 Mantle that secretes a calcareous shell and covers the visceral mass.

*  Shell: Monovalvular or bivalvular or absent or internal Bilateral symmetry.

Mantle cavity function in excreation, gas exchange eliminalidn‘ wastes products.

¢ Open circulatory system in all exccpt in one class cephalopod

¢ Protostome characteristics.

*  Sense organs: Eyes, SWOCYSL stnSf: or touch sme]l and gustatory
Table: Major Classes of Phylum M Mollusca

Class and Examples Mam Charactenstlcs

Polyplacophora (chitons) (see figure) Marine; shell with eight plates; foot used for
locomotion; head reduced
Gastropoda (snails, slugs) (see figures) Marine, freshwater, or terrestrial; asymmetric

body, usually with a coiled shell; shell reduced
or absent in some; foot for locomotion; radula
present

Bivalvia (clams, mussels, scallops, oysters) | Marine and freshwater, flattened sheel with
(see figures) two valves; head reduced; paired gills; most
are filter-feeders; mantle forms siphons

Cephalopoda (squids, octapuses, chambered | Marine; head surrounded by graping tentacles,
nautiluses) (see figures) usually with suckers; shell external, internal,
or absent; mouth with or without radula:

locomotion by jet propulsion using siphon
made from mantle
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PHYLUM MOLLUSCA
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PHYLUM ECHINODERMATA
General Characteristics:
There are over 5,000 known species of echinoderms.
Habitat:
The Echinodermata are LxCItl‘iively marine and most of them are found at the bottom along
shorelines in shallow secas. Most species are free- lwmg, however some are attached to the

substratum.
Body Wall:

Echinoderms are triploblastic.
Body Cavity:
They are coelomates.
Symmetry:
All the larval forms of these animals exhibit bilateral symmetry but the adults show radial
symmetry, which is an adaptation for their special mode of life.
Structure:

The mouth is on lower surface and anus is on upper surface.
Shape: (N :
The body may be flattened like biscuit (sea dollar); with short arms (starfish); globular (sea
urchin); star-shaped (brittle star with long arms) orelongated (sea cucumber). There is a central disc
from which arms radiate.

Water Vascular System:

A characteristics water vascul_:,iﬁystem is present in their coelom. It is a complex system of
tubes and spaces surrounding the mouth and passing into the arms and tube feet. The water circulates
through these channels. Water enters these canals through a sieve-like plate called madreporite.

Level of Organization:-

The echinoderms exhibit low degree of organization. There are specialized organs for
digestion and reproduction but respiratory, circulatory, excretory and nervous systems are poorly
developed. A nerve ring is present around the pharyngeal region.

Reproduction:

The sexes are separate and the fertilization is external. The larvae are complex, exhibit
bilateral symmetry and resemble those of chordates.
Locomotion:

The free-living species move with the help of tube feet. each foot is a soft sac-like structure
present along the edges of grooves present below the arms.
Skeleton:

The body is covered by delicate epidermis. The mesodermal cells develop a firm calcareous
exoskeleton. It may be called endoskeleton because it is below the epidermis and is formed by the
mesoderm.
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Regenceration:
Regeneration is common among echinoderms. It is the ability to reform organs. Starfish, sea

cucumber. sea lily, brittle star and sca urchin exhibit characteristics. In fact any picce containing a
part of disc can regenerate.
Examples:

The common examples are:
Asterias (sea star), sea urchin, sea cucumber, sea-dollar, brittle star.

—— Spines
Arm

Disc

Madreporite

}}-J‘»“ -

Position of anus

Fig. -Sea lily

Fig. - Starfish seen from the aboral surface.

Spines
" Teeth

Peristomial
embrane

Fig. -Cake-urchin

Fig. -A Sea-urchin seen from the oral side.
Fig. -Brittle-star (aboral view)

i Aboral tentacles
Fig. -A Feather star Madreporite
Fig. -A Feather star

Please visit for more data at: www.pakcity.org



) PHYLUM CHORDATA

I'he organ systems in chordates are well-developed particularly the nervous system.
They are mostly bilaterally symmetrical,

Mostoftheirskeleton is internal.

fad 1D —

~

Their most basic embryonic features are the notochord, dorsal nerve tube and paired slits in
the phayrnx.,

_ The Phylum is divided into four sub-phyla, of which Craniata or Vertebrata is the most
important.

The vertebrates possess a vertebral column in the adult stage and two pairs of limbs which
exceptin fishes are of the pentadactyl type:

The sub-phylum Vertebrata is divided into the following five classes:

1. C:lass Pisces 2. Class Amphibia 3. ClassReptilia
4. ClassAves 5. Class Mammalia
SUPER CLASS PISCES
~ Super class pisces includes three important classes i.c., cyclostomata, chonrichthyes and
osteichthyes.
Feature . Cyclostomata’ | Chondrichthyes = Osteichthyes
Common name Most primitive, jawless | Cartilaginous Bony
Body Long. eel-like Fusiform -'i;-_'J Small fishes
“Scales (exoskeleton) No Placeid © Dermal scales, ganoid,
XL cycloid or etenoid
Appendage (fins) No paired appendages I'Both paired and Both types, single
/7> | unpaired fins present, median and paired
= anterior pair of fins
(pectoral fins) are
\ enlarged
Mouth Ventral suctorial Ventral, olfactory sacs Terminal, jaws with or
PR not connected without teeth
Endoskeleton Cartilaginous Cartilaginous Bony
Digestive system No stomach J-shaped stomach Normal stomach
Circulatory system Heart with one auricle Many pairs of aortic 2-chambered heart, one
arches atrium, one ventricle,
' nucleated RBCs
Respiratory system 6-14 pairs of gills 5-7 pairs of gills, no Gills supported by gill
operculum arches and operculum
Swim bladder No No Present
Sexes Separate in lamprey, Separate Separate, paired gonads
hermaphrodite in
hagfishes
Fertilization and External, long larval Internal, oviparous or External
development period in lamprey viviparous
Examples Lampreys, Hagfishes Shark (dog fish), Skates | Perch, Trout, Rohu,
and Rays Palaice
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CLASS PISCES Caudal fin
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Skate, Raja erinacea Ray (Raja)

Dorsal Fins
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Pectoral fin Pelvic fin

Saw-fish (shark)
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Cloacal aperture
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Class Amphibia:
The amphibians lead a double life, living both in water (in embryonic condition) and on land

(1)
()
(1)
(iv)

(v)
(Vi)

(vi1)
(viit)

Fig. Tailed amphibians. A-~Ambystoma (or Amblystoma) tigrinum

and henee the name amphibia (amphi, two; bios, life).

They are cold-blooded animals.

They breathe by gills in the larval stage and by lungs in the adult.

T'he skin is usually soft and glandular containing mucous-secreting glands. It sometimes

supplements the lungs in breathing.

The limbs are five-fingered or pentadactyle type.
There is a common hole for the exist of undigested food, urine and gametes known as the

cloacal aperture.

The heart is five-chambered.

The development is usually accompanied by metamorphosis.
Examples: Salamanders; Newts; Necturus; Frogs; Toads; Caecilians.

; B-Necturus maculosis
Trunk

External nostril
Mouth

Eye
Tympanic

membrane

Foot

Fig. Marbled Salamander

Fig. -A, Toad; B, Javan flying frog; C, Tree frog.
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Class Repitilia:

(1) Thereptilesare cold-blooded animals.

(i) Thebody is covered by horny epidermal scales and sometimes also by dermal bony plates.

(iii)  They are predominantly terrestrial but some have secondarily adopted aquatic life.

(iv)  They arc cssentially tetrapods with pentadactyle limbs which are sometimes greatly
modified or even absent as in snakes.

(V) Theheart is imperfectly four-chambered.

(vi)  Teethare present in jaws except in turtles and tortoises.

(vil)  The eggs are large with sufficient yolk.

(viii)  Three embryonic membranes, the amnion chorion and allantois chorion are formed during

development. ) .
Examples: Sphenodon; Turtles; Tortoises; Lizards; Snakes; Alligator; Crocodile;

Chamaeleon (Girgit); Uromastix (Sahnda).
CLASS REPTILIA

Varanus

Snake
Giant Tortoise

Flying Lizard

Chamaeleon

Uromastix hardwickii (Leteral view)
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F.Sc Biology Practical

Class Aves:

(1 The aves or birds arc essentially adapted to an aerial life but some are, however, flightless, of
which few live in water. In flying birds the forelimbs are modified into wings. In flightless
birds the wings are vestigial. In aquatic birds they are modified into paddles or flippers.

(1) The greater part of the body is covered with feathers.

(i) The bones are pneumatic i.c., they contain air spaces which are connected with a system of
air-sacs in the body. '

(iv)  Teethare absent and the jaws are modified into beak which is covered with a horny sheath.

(v)  Thesternum is broad with a prominent ventral keel.

(vi)  Theheartis four-chambered.

- (vii)  All the birds are warm-blooded, oviparous vertebrates.

(viil) Theeggs have much yolk and are enclosed in calcareous shells.

(ix)  Thealimentary canal endsina cloaca.

(x) Amnion and allantois chorion are formed during development.

Examples: Pigeon, Parrot, Hen, Sparrow, Wood-pecker; -Stork, Eagle, Kite, Heron, Cuckoo,
Kiwi, Ostrich, Cassowary, Penguin etc. .

Northern
mockingbird -

7
'3

0

Fig. Cassowary

Fig. Flying birds. A, stork, B, parrot ?
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CLASS AVES

Parrot
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A
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Class Mammalia:

(1)
(i1)

(ii1)
(iv)
v)

(vi)
(vit)

(viii)
(ix)

()

The mammals are warm-blooded vertebrates which have hair on the skin.

The skin is provided with sweat and sebaceous glands and in the female with mammary
glands.

They are mostly terrestrial, through some live in fresh or marine water. The limbs are
accordingly modified for walking, running, climbing or swimming.

A muscular partition or diaphragm divides the body cavity into an anterior thoracic and a
posterior abdominal cavity.

The teeth are present which are varied in structure and function.

The heart is four-chambered and the brain is highly developed.

The urino-genital aperture is separate from anus but Prototherians (Duckbill) have a
common cloacal aperture.

All the mammals are viviparous except Prototherians which are oviparous.

They form amnion and allantois chorion during development.

The class mammalia is divided into three sub-classes:

Subclass Prototheria (Monotremata) or Egg-laying Mammals:

The prototherians lay eggs but suckle the youngones with milk. They have a cloaca and

cloacal aperture instead of separate anus and urinogenital apertllre. Examples: Tachyglossus

(Echidna); Duck-bill Platypus (Ornithorhyncus). . -\

Fig. -Ard-vark

Fig. -Asiatic Pangolin
(Scaly Anteater)

Kangaroo\
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(h) Subelass Metatheria (Marsupialia) or Pouched Mammals:

The marsupials are mostly found in Australia while a few live in America. The female has a
pouch or marsupium on its belly in which are kept newly born, helpless young till they are able to
fend for themselves. Examples: Kangaroo; Koala; Wombat; Bandicoot; Opossum; F lying
Phalanger.

(¢) Subclass Eutheria (Placentalia) or True Mammals:

All the mammals except the prototherians and marsupials are included in this subclass. The
cutherians develop placenta by which the embryo remains attached with the uterus of the mother till
the development is completed.

The subclass is divided into several orders, of which the following are important:

Order Edentata: Examples: Sloths; Armadillo; Scaly ant-eater (Pangolin).

Order Rodentia: The rodents gnaw their food with their chisel-shaped front
teeth. Examples: Rats; Squirrels; Mice; Porcupine;
Rabbit; Hare. &

Order Insectivora: Examples:ﬂ&dgéﬁbg; Mole; Shrew.

Order Chiroptera

(Flying-mammals): : _':Eialﬁlﬁ‘lples: Bat; Flying Fox.

Order Carnivora: Examples: Cat; Dog; Lion; Tiger; Wolf; Fox; Bear; -

) Leopard; Jackal.
Order Cetacea

(Aquatic, fish-like mammals): Examples: Whale; Dolphin, Porpoise.
Order Perissodactyla: Hoofed mammals with odd number of toes in each foot.

Examples: Horse; Ass; Zebra; Rhinoceros; Tapir.

Order Artiodactyla: Hoofed mammals with even number of toes in each foot.
Examples: Camel; Ox; Sheep; Goat; Giraffe; Deer; Pig;
Sea horse (Hippopotamus).

Order Proboscidia: Example: Elephant.

Order Primates: Examples: Monkey; Baboon; Gibbon; Gorilla;
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(VIVA VOCE |

Q.1 Whatis the basis of biological classification?
based on the fundamental similarities of structure and

ong different organisms.

Ans.  The biological classification is
functions and the evolutionary relationship existing am

Q.2 Define systematics or taxonomy.

Ans.  The naming and classification (arrangement) of living beings into groups and sub-groups on

the basis of their evolutionary relationship is called taxonomy or systematics.
Q.3  Differentiate between parazoa and metazoa giving examples.

Ans.  The simple animals that represent an early stage of multicellular animals are called parazoa
which includes only one phylum, the Porifera. All the multicellular animals except Porifera

are known as the Metazoa.
Q.4  Whyis the phylum Coelenterata called so?

Ans. The animals of this phylum possess a single cavity in the body. Because it serves both as
coelom as well as the enteron (digestive cavity) it is known as the coelenteron and hence the

name of the phylum as coelenterata. g

Q.5 Whatare warm-blooded animals (homiother-n_ié _o'i_"trendotherms)?

Ans. The animals which maintain a constant and]:ugh body temperature are called warm-blooded
animals. A’

Q.G What is the difference betwe‘gn_atius"'and cloaca?

Ans. The cloaca is the common ;-ziiiefturc for the exit of undigested food particles, gametes and
urine. While anus is the aperture (opening) for the discharge of undigested food only.

Q.7 Differentiate between oviparous and viviparous animals?

Ans. The animals that lay or spawn their eggs are called oviparous animals while the animals
which give birth to young ones are called viviparous.

Q.8  Whatis the characteristic feature of mammals?

Ans. Feathers.

Q.9 Whatare two most remarkable features of mammals?
Ans. 1-hair2-mammary glands.

Q.10 Name the sub-classes of Class Mammalia?

Ans. 1.  Prototheria Egg-laying mammals
2.  Methatheria Pournched mammals
3. Eutheria Placental mammals
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Q.12

t\n5|

Q.13

Ans.

. i

Give the classification of man?

Phylum Chordata Subphylum Vertabrata
Class Mammalia Subclass Eutheria

Order Primates Family Hominidae .
Genus Homo Species Homo sapiens

Name the phylum of the following aniamls? Flat fish, Jelly fish, Star fish, Cuttle fish,
Silver fish.

Flat fish Chordata

Jelly fish Cnidaria

Star fish Echinodermata
Cuttle fish Mollusca
Silver fish Arthropoda

Name the class and phylum of the following: Fly, Flying fish, Horse, Sea-horse, Duck,
Duck-billed platypus, Whale and wolf.

Animals Phylum Class
Fly Arthopoda Insecta
Flying fish Chordata (_)stg_i_chthfés
Horse Chordata L (c Mammaha
Sea-horse Chordata G ~ bsteichthyes
Whale Chordata ) Mammalia
Wolf Chordata Mammalia
Duck . Chordata Aves
Duck-billed Chordata Mammalia
platypus

Q.14 Give examples of some flightless or running birds?
Ostrich, Kiwi.

Ans.

Q.15 Name an aquatic birds.

Ans.

Penguin.
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Experiment

The colour of plants and their parts is due to certain pigments, the most common of which is
green, [.'ound in the chloroplasts of the photosynthetic cells of the leaves. In this experiment you will
determine whether the green colour is due to one or more pigments.

Materials:

Fresh or frozen spinach (bean or grass or geranium) leaves; 80% Acetone; 90% Acetone-
Petroleum ether mixture (1:9); Pestle and mortar; Filter paper or Chromatography papers Whattman
No.1; Funnel; Dropper; Glass wool; Beakers. Spirit lamp or Bunsen burner; Tripod stand; Forceps or
tongs; Ethyl alcohol; Water bath; Pins; Pencil; Test tube with cork lid (fitted with pin); Sand.

Procedure:
1. Extraction of Chlorophyl and other Pigments:

Take some green leaves of spinach (or others) in a
mortar. Grind the leaves along with some sand (sand will-
facilitate grinding). Add to this a small quantity of acetonemd"-"
mix thoroughly with the help of mortar. Filter this mmture,
through the glass wool, in a beaker. The filtrate 1saraw solution
of leaf pigments including chlorophyll. &

Separation of Different Pigments: y __u-’f}{ 2

Chromatography is a process by which different
components of a solution can be separated by means of a
suitable solvent. Different substances show different degrees of
solubility or different rates ‘of flow of their molecules, in the LA S ———
same solvent. Due to this differential solubility, it is possible to : ;

grind two or three spinach
separate different constituents of a solution. There are different 1., voc in 5 ml of acetone
techniques for this purpose, of which two are given below:

Method-I:

1. Take a filter paper. Put some filtrate or chlorophyll extract, drop by drop, in the centre of the
filter paper (chromatographic paper).

2. Before the filtrate dries, pour some acetone-petroleum ether mixture over it.

The mixture will flow around and will carry with it various leaf pigments with different

speeds.

4. This will result in the formation of a paper chromatogram, consisting of different pigments
arranged in different concentric circles or zones.
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Observations:

The outermost zone will be yellow in colour representing the carotene.

1.
2, Next to this will be the yellowish-brown zone of xanthophyll.
3. Inner to this will be the blue-green zone of chlorophyll-a.
4. The innermost or central zone will be olive-green zone of chlorophyll-b.
Method-11: o£35)
Cut a strip of filter paper ¢ |
(chromatographic paper) of suﬁicign;'f-g/'_l_._____ ;
length to reach near the bottom of a
test tube and of such width: that its .
edges do not touch the sides.
2. Draw a pencil line across the strip 3
cm from the end.
3. Fold the other end over through 90°
and by means of a pin attach it to the
cork to be fitted in the mouth of the
test tube. N —a
. _ . Paint a narrow band or chlorophyll
4.  Using the head of a pin as a dropper, extract across the paper strip. Allow the
place of a drop of chlorophyll extract extract to dry. Repeat this several more
at the centre of the pencil line. times, allowing the extract by dry between
h application.
5. Let the drop dry, then put a second e e
drop over the first also allow it to dry.
6. Repeat similar dropping for about ten minutes, building up a small but concentrated area

(spot).
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Cork

.__b i Py

Chromatography
paper

Spot

\_i; Solvent

—— Extract

Fig. Separation of chlorophyll pigments using paper chromatography

7. Now pour some acetone-petroleum ether solution into the test tube to a depth of about 1.5 cm.
Insert the strip of filter paper into the test tube and close its mouth by the cork.
The bottom edge of the strip should dip in the solution but the coloured spot should not touch

it.

Observations:

1. The acetone-ether solution gradually rises up the slnp canymg with it various leaf plgrnents
with different speeds. .

2. After about ten minutes, when the ether solutlon is about 2 cm from the top edge, remove the

strip and allow it to dry. A chromatogram consisting of different plgments arranged in four
transverse bands would be formed. The pigments would separate in the following order from

the dipped end of the strip to its. bent end:
1.  Chlorophyll-b- Ql;ve-green
2. Chlorophyll<a-Blue-green
3. Xanthophyll - Yellow-brown

4. Carotene - Yellow

Calculations:

The movement of the solute relative to the solvent (100 parts of
light petroleum : 12 parts of 90% propanone) front on a
chromatographlc system is constant for that solute. This can be

expressed in the term R, (Reference flow).

Distance moved by solute
Distance moved by solvent front

R, =

Result:

Solvent

:/- front

N
Base line

The following colour bands should be shown and finel their R, values.
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Carotin i
Phacophytin ’

Carotenos —H i

Xantofila ——

Chlorophyll A

Clorofila A
.~ Chlorophyll B s
Clorofila B

Lutei
o Jorofila .

Vidaxanthin

A

_—

 Neoxanthin ALCOHOL |

T1 =0 minutos T2 = 60 minutos

Colour of spot | Pigments _p.résent : Ry value
Yellow Carotene
Yellow-grey Phaeophytin
Yellow-brown Xanthophylls (often differentiates into two

spots) )
Blue-green Chlorophyll a _. o)
Green Chlorophyllb N
Precautions: >

1. Always use a fresh filterate (extract) ti:; prepare a paper chromatogram.
2. Apply the solvent in sigglg"éﬁgke.

3. Drop the extract exactlym the centre of filter paper.

4. Drop should not excééds 0.5 cmindiameter.

(VIVA VOCE |,

Q.1  Whatare photosynthetic pigments?

Ans. These are the various pigments found in thylalkoids of chloroplast like chlorophyll,
carotene, xanthophylls etc. which carry out photosynthesis.

Q2 Whatischlorophyll?

Ans. Itis the green pigment located within the chloroplast. It is the key light capturing molecule
which absorbs violet, blue and red light but reflects green and therefore appears green.

Q.3  Whatis meantby chromatography?

Ans. It is a term for a wide variety of techniques in which a mixture of dissolved components is

fractionated as it moves through some time of porous matrix.
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Q.4

Ans.

Q.5

\ns,

Q.6

Ans.

Q.7

Ans.

Q.8

Ans.

Q.9

Ans.

Q.10

Ans.

What material is used for better crushing?
Sand is used.
What chemical is added before filteration?
Accetone.,
Which paper is used in paper chromatography?
Watmann paper.
How can you prepare a solvent?
Asolvent can be prepared by mixing 100 parts of petroleum ether in 12 part of acetone.
Which pigment is found in centre of paper chromatogram?
Chlorophyll'b'.
What s the colour of chlorophyll 'a'?
Blue green.
Whatis the colour of carotene?
Yellow. "
PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Extract the pigment of leafand preparea paper chromatograph.
Performance =1, Apparatus =1, Procedure =1, Observation and result = 1, Short questlon =

1/2+1/2=5.
& (Multan Board 2004)
Q.1 Name different pigmel_lt.fiilihd in leaf.
Ans. Chlorophylla, Chlq):&')ip]‘i'yll b, Xanthophyll and Carotene.
Q.2 Whydotheystay in different layers?
Ans. Different colours have different rate of movements and they absorb different wavelengths of

light. :I'hereforc, they stay in different layers on filter paper.

Experiment 2: Extract the pigment of leaf by chromatography.

Q.1

Ans.

Q.2
Ans.

(Faisalabad Board 2004)

Whatis chromatography?
The technique in which different coloures are separated from each other on the basis of their
rate of movement is called chromatography.

What is the use of alcohol in this experiment?
Different pigments are dissolved in alcohol. Therefore, alcohol is used to extract pigment
from cells.
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LIVER, STOMACH, SMALL AND LARGE ™ 4

o j

: ESTINE OF MAN FROM PREPARED SLIDES
Experiment gene oy g b

T.S. (Transverse Section) of Liver:
1. The T.S of liver has central venule.

Around the central venule are arranged most of the hepatic cells.

2.
3. Between hepatic cells are present hexagonal structures called hepatic lobules.
4. Hepatic lobules contain:

Ahepatic artery

Abranch of hepatic vein

Abranch ofbile duct

Reason of identification: It has central venule and hepatic cql,ls‘:_.f,'--.

Portal Bile

Interlobular Bile Branch of
ductules

septum  duct hepatic portal vein area
Diagrammatic view of lobular organization

Fig. Section of liver
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T.8.of Stomach:
TS of stomach is composed of following four layers.

1. Mucosa:
T.S of stomach shows inner most layer called mucosa. The inner layer of mucosa has

epithelial tissues. Mucosa has many folds. These folds are gastric glands.
2. Sub Mucosa:
Itis composed of irregular connective tissuces.

‘o

Muscular Layer:
These muscles are present in three layers.
4. Serosa:
It forms outermost layer of stomach.
Reason of identification: It has folds of gastric glands.
LINING AND GASTRIC GLANDS OF STOMACH

Gastric pit
(npeninppto !!’l Muclllms
gastric ¢! ad) < ian
Muc rus ’
epith lium y Neck
L}“l ol::l;ﬂc AN Pal'ililetal
I imina ‘ MO =
opria\_ BN 'é;:fdry 1 EEE B
L\ Cllill'is if .vein - ;' " : Cllief
1 cosae _ | 5 BRI cells
Sul cosa Gastric R | [
OL e gland \dn 2 \Smooth
mt W muscle
Circ cell
muse.
Longitudinal
muscle - & . . 5
Serosa i Myenteric . . G cell
plexus ¥ K i

Fig. Martini, Anatomy & Physiology, Prentice Hall, 2001
T.S of Small Intestine:

T.S of intestine is composed of following four layers.
1. Mucosa:

It forms villi and intestinal gland. The villi form finger like projection in the cavity of
intestine.
2. Sub Mucosa:

Itis composed of connective tissues. It has circular folds.
3 Muscular Layers:

Itis composed of two muscular layers.
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4. Serosa:
It is the outmost layer of intestine.

Reason of identification: 1t has finger like projections called villi.

5 & FEpithelial
y cell

Epithelium Villus Lacteal
Capillary network Blood
capillaries

N

Blood vessels __

supplying
l villus

£ -
. XD % >
- . wil ay
—— ——— g g S S -
. 3 " PN

—\ I
- S

)
Jiad)

Longitudinal musétes |

Fig. A part of T.S. of ileum _ (7 Fig. Villus structure

T.S of Large Intestine:
T.S of large intestine is'composed of following four layers.

; Mucosa:

It is smooth layer. It has no gland.
b Sub Mucosa:
It is composed of connective tissues.
3. Muscular Layers:
It is composed of two muscular layers. Inner layer of circular muscles is well developed but
outer longitudinal muscles are not well developed.
4. Serosa:
Itis the outmost layer of intestine.

Reason of identification: The inner layer mucosa is flat without any gland.
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Q.1  Name theinclusions of submucosa.

Ans. These arg connective tissue, nerve fibres, lymphatics and blood vessels.
Q.2  Whatis t_he function of the goblet cells of the mucous membrane?
Ans. The goblet cells secrete mucous for the lubrication of food.

Q.3  Differentiate between the mucosae of the human stomach and small intestine,

Ans.  The mucpsa of human stomach forms gastric glands whereas that of small intestine gives rise

to the villi.
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Q4

Ans,

Q.8

Ans.

Q.6

Ans.

Q.7
Ans.
Q.8
Ans.

Q.9

Anmns.

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.

Q.13
Ans.

Q.14
Ans.

Q.15

Ans.

Name the cells which line gastric glands of man.
These are zymogen or peptic cells, parietal or oxyntic cells and the goblet or mucous cells.

Write down the functions of zymogen and oxyntic cell of the gastric glands of man.
The zymogen cells secrete pepsin while the oxyntic cells secrete hydrochloric acid.
What is Glisson's capsule in the human liver?

Itis the connective tissue sheath enclosing the lobules of the liver.

what does the words 'intra’ and 'inter' mean?

Intra means 'within' and inter means 'in between'.

Explain sinusoids in the liver of man.

The sinusoids are the fine tubules or passages connecting the intra and interlobular veins.

Name the cells of the human liver which secrete bile.

These cells are called hepatocytes.

What are labules in the human liver?
The two lobes of the human liver are divided up into many functional units which are called

lobules.
What are Kupffer cells in the human liver? What is thﬁr’function"

The kupffer cells are phagocytic cells which break down old and worn out red blood cells and

ingest pathogens. X
Name the cellular coats which constitute the wall of the human gut.

These are from out inwards: Serous cpat, muscu[a.r coat, submucosa and mucosa.

What is muscularis mucosaein the wall of gastrointestinal tract of man?

The muscularis muco;saa_is 'éx.'narrow muscular band running in the submucosa just close to
mucosa. N

Whatdoes gastrointestmal tract represent?

It represents the stomach and intestine of the alimentary canal.

Name the cells of the mucosa (mucous membrane) of the human gut.

The human mucosa is composed of the columnar and goblet cells.
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21 EXPOSURE OF DIGESTIVE SYSTEM OF FROG *

AND COCKROACH

Experiment

THE FROG
The frog lives in damp places near water. It crawls on land by both pairs of limbs, but usually
jumps about with the strong hind-limb. When in water, it swims with the hind-limbs which have
webbed toes. It is a carnivorous animal feeding upon insects, worms and other small animals which

it captures by its sticky tongue. The frogs go in hibernation during the severe winter season in order
to protect themselves from the frost.

Classification:
Phylum Chordata

“| Class Amphibia A\
Species Rana tigrina Aq S

—Snout

—Jaw
~—— Tympanic
membrane

Hand

Fore-arm
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Materials:

Pithed frog (or chloroformed frog); Dissection box; Dissecting dish; Nails; Hammer; Bone

cutter; Hand lens.
Pithing:

A frog can be pithed by severing (breaking) the connection between the brain and the spinal

cord (by means of a fine needle) at the junction of vertebral column and the skull. This is a simple,
painless procedure when properly done. The frog is immediately killed at the moment of pithing but
certain body processes continue to operate for some time.

Procedure of Dissection:

1. A chloroformed or pithed frog is placed on board. Its ventral side is kept upward.

2. The limbs of the frog are fixed by nails.

3. The skin of the frog is lifted with the help of forceps. A cut is made in the skin in abdominal
region. Then the skin is cut from abdomen to lower jaw.

4. Anterior abdominal vein passes through the midline of abdomen. It should not be cut.
Therefore, body wall is raised and two lateral cuts are made in it. The body wall is cut from
these two lateral sides.

S. The lower side of the mid section (with abdominal vein) is tied with a thread. After that, it is
cut. Now bleeding does not take place from abdominal vem

6. The sternum is cut at anterior side,

i A Now system is present in the abdominal cavity. The membrane between different organs is
broken and different parts of digestive systcm are exposed.

Observation:

1. Buccal Cavity: Buccal cavity opens out side by mouth. Mouth is bounded by upper and
lower jaw. Teeth are prcscnt on upper jaw. Tongue is attached at the anterior end but free at
posterior end.

2. Pharynx: It is present at the postenor end of buccal cavity. It has a slit like opening called
glottis. Glottis opens into lung. Vocal sacs are present at the floor of pharynx.

3. Oesophagus: Pharynx opens into oesophagus. It is short tube.

4. Stomach: Oesophagus opens into cardiac end of stomach. Its pyloric end opens into
duodenum.

s. Duodenum: It is first par of intestine.

6. Ileum: It is second part of small intestine.

7. Rectum (large intestine): It is a wider tube. It opens into rectum.

8. Cloaca: It is a small chamber. It has urinary bladder on one side. It opens outside by cloacal
aperture.

Glands:

There are three glands:

1 Liver:

It is present at the anterior part of the body. It has two lobes. Gall bladder is present in the

right lobe. Bile duct arises from gall bladder and opens in duodenum.
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2. Pancreas:

Itis flat and pinkish gland present between stomach and duodenum. It opens into duodenum
by pancreatic duct.

} A Spleen:

Itis pinkish pear shaped structure. Itis present in front of rectum.

Upper jaw
Vomerine teeth

Internal nostril

Bulging due to the eye
Pharynx

Opening of eustachian tube

Glottis

Opening of vocal sac
" Tongue

Lower jaw

Clocal opening
Fig. Digestive tube of frog
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EXPOSURE OF DIGESTIVE SYSTEM OF COCKROACH

The cockroach belong to phylum Arthropoda, class insecta. It is widely distributed in the
world. It is found commonly in keticheris, backeries, sewage and restaurants. Itis active during night
nocturnal) but remain hidden during day in holes, crevices and dark places. Periplanata americana,
is most common in Pakistan, both the males and females of P. americana are winged, while females

of Blata orientalis are wingless.

Classification:

Periplaneta Americana (Cockroach)

Phylum Arthropoda

Class Hexapoda

Order Blattaria

Species Periplaneta americana

Study of External Characters: o)

The body is 2-4 cm in length and 1 cm in widtl;;-’_l’l.ié'.bbdy is covered by an exoskeleton of
chitin. The exoskeleton is in the form of plates, It is reddlsh brown in colour and divisible into three
regions: (1) Heads, (2) Thorax and (3) Ablt_;o_r_l_q,Eﬁ: A short neck connects the head with the torax.

1. Head: R

Head is roughly oval, ﬂat_t__ehed structure attached anteriorly at right angle to the body axis. It
contains a pair of long hair—liké. ﬁntenna, a pair of compound eyes and mouth parts.
2. Thorax:

Itis composed of three segments prothorax, mesothorax and metathorax. Each segment
on ventral side bear paired, jointed walking legs. Each leg is composed of coax, femur, tibia and

tarsus. Each legendsina claw.

3. Abdomen:

The abdomen has ten segments. Each thoracic and abdominal segment is covered dorsally by
a chitinous plate, the tergum, and ventrally by the sternum. 8" and 9" terga are small and are over
lapped by the 7". The 10" segment lacks sternum. A pair of jointed spindle shaped bodies called and

stylearise from 9" sternum in male cockroach. Between 10° tergum and 9" is the anus surrounded by
two hard plates called podical plates.
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Material:

Dissection box, Chloroformed cockroach, Dissecting board, Hand lens, Water in beaker,
Cotton, Hammer, Nails.

Procedure of Dissection:

1. Cockroach s dissected from dorsal side. The wings of the killed cockroach are cut.

> 2 The abdominal plate terga and sterna meet at the lateral side. This meeting place of these
plates is cut.

3. The animal is fixed on board with pins.

4. The terga are removed one by one.

- Now abdominal cavity contains mass of white matter. It is removed with cotton.

6. Different parts of the digestive system of cockroach are exposed and studied.

T nll 17 kll s
Male gonapophysest=S
Pericardial floor

*@{.Eﬁ* Ine of cut
Fatbody v "

Dissection procedure Step 2
Dissection procedure Step 1
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Observation:
The alimentary canal of cockroach is composed of three parts:

Foregut:

The foregut is composed of mouth cavity, pharynx, erop and gizzard. Crop stores food and
gizzard is used to grind the food. Two pairs of salivary glands are present in the thorax region
of the body. These salivary glands secrete saliva and pour this saliva into the mouth cavity.
Mid gut:

The mid gut is short narrow tube called stomach. Short finger like hollow tubes open into the
anterior end of the mid gut. These tubes are called hepatic caecae. These caecae secretes
digestive juices.

Hind gut:

The hind gut is a long coiled tube. The terminal (last) part of which forms a thick walled
chamber called rectum. The rectum opens to the exterior through anus.

Salivary gland

Salivary reservoir
Oesophagus

Crop

Mesenteron
or midgut

Malpighian
tubules

Colon — ' ' \ Rectum

Digestive system
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Q.1 Whatis the function of crop?
Ans. It store

s the food temporarily and then passes it to the next part of the alimentary canal.
Q.2 Whatisfunction of gizzard?

Ans. ltisconcerned with the grinding of food.

Q.3 Whatisthe name of last portion of colon?

Ans. Therectum.

Q.4  Wheredoyou find the anal cerci?

Ans. Theyare presentunder the lateral edges of 10" tergum.

Q.5 Howaredifferent parts of digestive system of frog attached with each other?
Ans. Theyareattached by mesentery.

. Q.6 Name the abdominal plate of cockroach?
Ans. Abdominal plates of cockroach are terga and sterna.
Q.7  Fromwhich side does we dissect cockroach? Give reason.

Ans. Cockroach is dissected from dorsal side between rierve cord and other vital organs are
present at ventral side. o\

Q.8 Whatisthe general difference between dissectioli .61‘ invertebrates and chordates? _

Ans. All the invertebrates are dissected from do;sail. side and all the chordates are dissected from
ventral side. .'

Q.9 Name thepart of foregut of cot;__l_u__’ii}i‘ch.

Ans. The pars of foregut of cockroach are pharynx, crop and gizzard.
Q.10 Whatis the function of.érd'p of cockroach?

Ans. Cropisused for storage of food.

Q.11 Whatis the function of gizzard of cockroach?

Ans. Itisused for grinding of food.

Q.12 What are hepatic caecae? Give their function.

Ans. Short finger like hollow tubes open into the anterior end of the mid gut. These tubes are called
hepatic caecae. These caecae secretes digestive juices.

Q.13 Whatareamphibians?

Ans. Theanimals which live on land and water at the same time are called amphibians.

Q.14 What is peristalsis?

Ans. They rhythmic wave like contraction of the wall of alimentary canal is called peristalsis.
Q.15 Whatisdigestion?

Ans. The breakdown of large non-diffusible molecules into small diffusible molecules is called
digestion.
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Dissect the animal provided (Cockroach). Exposed its digestive system and
show it to examiner and draw its labelled diagram. Dissection =1, Demonstration=1, Labelled

diagram =1+ 1, Short questions = 1/2+ 1/2, Total =5.
(Multan Board 2004)

Q.1 Whatisthe function of rectum?

Ans.  Rectum is used to store wastes.

2 Which surface of animal is more suitable for dissection, dorsal or ventral? Why?

Ans. Dorsal surface of animal is more suitable for dissection because dorsal surface is without
nerve cord and other vital organs.

Experiment 2: Dissect the animal provided (frog). Exposed its digestive system and draw its
labelled diagram.

(Multan Board 2004)
Q.1  Whatisexternal feature of male aniinal?'-
Ans. Ithasanuptial pad in its forelimb.
Q.2 Why they are not visible in winter? (S
Ans. The frogs are in hibernation in winter. Therefom they are not visible in winter.

Experiment 3: Dissect the animal prowded (frog) Exposed its digestive system and draw its
labelled diagram. 2

(Multan, Faisalabad Boards 2004)

Q.1 Whatmajor care shq_uld‘bémtaken while dissecting animal from ventral side?

Ans. Theanterior abdominal vein is present in the ventral abdominal wall. It is cut, it causes major
bleeding. Therefore, care should be taken not to cut abdominal vein from ventral side.

Q.2 Whyisanimal dissected from ventral side?

Ans. The dorsal side has nerve cord and other vital organs ‘are attached to dorsal body wall.
Therefore, animal is cut from ventral side.

Experiment 4: Dissect the animal provided (Cockroach). Draw a labelled sketch of its digestive
system and show its different part to the examiner.

(Multan, D.G. Khan Boards 2004)

Q.1 How n'mnjr salivary glands are present in it?

Ans. Two pairs of salivary glands are present in it.
Q2 Whatis the function of mouth parts?

Ans. They are used for grinding cutting and capturing of food.
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me;snou OF CARBOHYDRATE

BY ENZYME IN SALIVA

Experiment

Materials:

Test tubes, Test tube holders and stand.

0.4 Graduated pipette, Wooden stand, Water bath to maintain 37°C temperature. Thermometer,
starch solution, Benedict solution, NaCl, HCI, Iodine solution, Rubber or Chewgum.

Procedure:

_There are 3 pairs of saliva secreting glands in the oral cavity. (Sublingual, Sub mandibular
paratoid).
Saliva contain Ptyaline Mucin, Ptyaline digest the starch.

Take a rubber and chew it. Saliva secretion will start. Collect 4 ml saliva in test tube, Add 4 ml
of water in it. Filter the enzyme preparation.

Take four test tubes. Take 10 ml of 0.4% starch solution in each test tube. Iodine test will
show presence of starch, as the starch will change blue.

Benedict solution test will show that no glucose 1 /i ?Qsem in the starch solution.
Starch sol. + Benedict sol. + Boil+ Noch ¢ bsence of glucose.

Experimental Tube: é/i\ 4
A
I Take 10 ml of starch solution add %‘fgl“o’f ptyaline solution.
Control Tubes: ‘ o\\/
2 10 ml of starch sol +2 mlof water.
3. 10 ml of starch sol iled ptyaline sol.
Place these tubes in water bath at 37°C
temperature.
Test all the above test tubes for benedict
test after 5 minutes.
Observations:
L. Tube No. 1 will show positive benedict
test.

The blue colour of starch will become
brown as there is no more starch.

. ) 10 ml starch 10 ml starch 10 ml starch
2. Tube No. 2 and 3 Ncgatlvc for Benedict solu. +2 ml solu. + 2 ml solu. +2 ml
test presence of glucose can alsobetested ptyaline solu. boiled H,0 boiled ptyaline

by Cole reagent of Fehling solution.
Result: Saliva enzymes converted the starch into glucose.
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INVESTIGATION OF STOMATAL DISTRIBUTION USING CLEAR
NAIL VARNISH OR EPIDERMIS PEEL

In bifacial leaves (dicotyledonous leaves) the stomata are more numerous on the lower
Slll‘facc_': tl}an on the upper. The isobilateral leaves (monocotyledonous leaves), on the other hand,
have 31n’.ular upper and lower surfaces with similar stomatal distributions. However, the number of
stomata is fewer in plants adapted to dry conditions.

Materials:
Microscope, Glass slides, Cover slips, Fine forceps, Clear nail varnish, Fresh fully expended

leaves, preferably of Bryophyllum or Rhoeo discolor, Watch glasses, Camel-hair brush, razor blade,
Forceps, Scissors.

Procedure:

1. A layer of nail varnish is spread on the surface of leaf. A thin layer of epidermis under the
layer of varnish is removed with the help of forceps. It is placed on slide. It is covered with
cover slip. It is observed under microscope.

A\

2. Numbers of stomata are counted in small area of e :gi%mls |
3. The diameter of the focus area of slide is @g@(ﬁed with a ruler. Its area is measured by

formula: nr’. Then number of stomat “per’square centimetre is calculated. It is called

stomatal density. Suppose (\\r/b@

. A
Diameter =@@ff.2 mm, T = 3.142
W -é—d = %XI.Z = 0.6mm = 0.06cm
A

Areaofthe field of view = o’ = 3.142 (0.06)) = 0.0113
4. The number of stomata on the upper and lower epidermis is compared. This process is

repeated with three plants. 3 : :
Observation: = o@ipakcnty.org%o

Compare the densities of the stomata in the upper and lower epidermises of the same leaf.
You will notice that the number of stomata is far greater in the lower epidermis than in the upper

epidermis of a bifacial leaf. e.g.

gl dan perem’® || per

1. | Tomato (Dicot) 1200 13,000
2. | Oak (Dicot) 0 _ 45,000
3. | Oat (Monocot) 2,500 2,300
4. | Maize (Monocot) 52000 | 6800

Please visit for more data at: www.pakcity.org



F.Sc Biology Practicggfggigl-;; i
E:‘!:{;-E,\ 3
f.F’:,L-.'._-ﬁ..'-,,.,_- ;

=

N
Fig. Q\vay thick portion

' i

Fig. Preparation of slide of leaf epidermis
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Q.1
\ns.

Q.2

Ans.

Q.3

Ans.

Q.4

Ans.

Ans.

Q.6

Ans.

Q.7
Ans.

Q.8
Ans.

Q.9
Ans.

Q.10
Ans.
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(Vivavoce |

Canyou calculate or estimate the number of stomata in upper or lower surface of leaf?

Yes, the number of stomata inupper or lower surface of Ieaf can be calculated or estimated.
Were the stomata open or closed? Explained why?

Stomata were open. Because epidermis was placed in pure water. Water entered the cells.
The guards cells became turged resulting in opening of stomata.

What would be the effect on a plant, if stomata are completely closed, all the time in 24
hours period?

. Rate of trapsiration would be decreased. But stomatal transpiration would be totally
ceased.

2. Photosynthesis would be stopped due to non-availability of CO, from atmosphere.

3. Respiration would be stopped due to non-availability of O, from respiration.
If we put a plantin the dark, the stomata close. Why?

In dark no photosynthesis occurs in guard cells. Sugar level is decreased in guard cells. Water

comes out of guard cells into the surrounding epldermal cell. Guard cells become flaccid and
stomata are closed. _

Arestomata present only in leaves? If not, where else they are found?

No, stomata are not only present in leaveg Tliey are also found on epidermis of herbaceous
Stems _ .__). \_\ 2 <

Whatis the distribution of stomata_m amonocot and dicot leaf?

In monocot leaf, stomata are’ present in both surfaces of leaves. In dicot leaf, stomata are
present only in lower sq__,r_f@gc (ventral surface) of leaf.

What are hypostomatous plants?

The plants in ‘which stomata are found only in lower epidermis of leaf are called
hypostomatous e.g., Tradescantia, Zabrina, Colocasia etc.

What are epistomatous plants?

The plants in which stomata are found only in upper epidermis of leaf, are called
epistomatous plants. e.g., Typha and Nymphaeaetc.

What are Amphistomatous plants?

The plants in which stomata are present on boths dorsal and ventral surfaces of leaf are called
amphistomatous plants e.g., Ocimum (Niazbo).

Define leaf area index.

Itis the ratio between the area of leaf surface exposed to light and the area of ground surface.

LAl = Leaf area exposed to light (sz)

Area of ground surface (cm?')

It 1s helpful in determining the productivity of the plant. For maximum net production, L.A.L.
should be more than 4.
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Material:

Fresh leaves, Compound microscope, Glass slj
of glucose solution (1%, 20%, 40%, 60%, 80%).
Procedure:
1.
N
3.

de, Cover slip, Dropper, Different concentrations

Aleafis taken. Its lower surface is brought in front of eyes.
Now the leafis folded and bent. It tears up the lower epidermis.

The torn epidermis is peeled off from the surface of leaf. It separates a piece of lower
epidermis from the surface of leaf

4. This piece is cut from the remaining part.

5. Aslide is taken. A drop of water is placed on it. The small piece of epidermis is spread over
this slide. A coverslip is placed on slide and examined I MiCroscope.

6. Now water is removed from under the surface lip with the help of blotting paper. A
drop of 1% sugar solution is dropped theré% e help of dropper. It is observed under

microscope. The size of stomata and s guard cells is noted.
7. This procedure is repeated with 40% and 80% sugar solutions.
Observation:
! ] i | 1)1 Ape of.¢ i Jeg D ODE 0 (
| 4
1. | Pure water Bean shaped Completely open
2. | 40% sugar solution Less bean shaped Open partially
3. | 80% sugar solution Flat inner surface Completely closed
Results:

These observations proved that the guard cells lose water in sugar solution. Therefore, they

lose turgidity and become less bean shaped. In highly concentrated solution they lose maximum
water and stomata are completely closed.
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Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

Q.4

Ans.

Q.5

Ans.
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Nucleus

Epidermal cells

Stoma

Guard cell

Nucleus

S —

1 / —
Qi\\ " Closed Stoma
% 2/ Guard cell
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O
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Other than their shape, gg,ngnoﬁce any difference between epidermal cells and guard

cells? \\ N

The guard cells have chloroplasts while the epidermal cells have no chloroplasts.
What differences in thickness do you see in the walls of guard cells?
The inner walls of the guard cells (those towards the opening) are thicker than their outer

walls.

What are the stomata?
The stomata are minutes pores, each surrounded by a pair of guard cells and situated in the

lower epidermis of a bifacial leaf.
What gases are exchanged through the stomata during respiration and

photosynthesis?
Carbon dioxide and oxygen are exchanged through the stomata during respiration and

photosynthesis.
What gas will enter the stomata in greater amounts than it leaves, during

photosynthesis?
The carbon dioxide enters the stomata in greater amounts than it leaves during

photosynthesis.
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Q.0 Whatgasleaves the « atai
1estomatain greater amounts than it enters, during photosynthesis?
Ans. Ttisthe oxygen,

Q.7  What changes did
_ X B You observe when you ad ‘ 0 i
i (ot Gy you added a drop of 5% glucose solution to the

Ans.  The stomata w
Q.8

ere closed.

Why are stomata closed at night?

Ans. t ni 1S ' !
At night there is no synthesis of soluble sugar and hence guard cells lose water by osmosis
and the stomata are closed.

Q.9

Ans.  Atday time photosynthesis take

. - place in guard cells and glucose is produced. It increases its
Osmotic concentration. Therefor

e, itabsorbs water and become turgid and opened.
Q.10 Why do stomata get closed at night?

Ans. At night there is no photosynthesis. The glucose is changed into starch. Therefore the

osmotic concentration of glucose is reduced and it loses water. Thus it is closed.

Q.11 'Why guard cells become kidney shaped, when they absorb water?

Ans. The cell wall of guard cells is thicker inside (towards stomata) than out side. Thus it absorbs
water and becomes kidney shaped. I,\,}\Qf-;“*\«\:..?‘
/)X\" :

PREVIOUS BOARD EXPERFMENTS AND QUESTIONS

s
. -
>
~

- . - ://ﬂ ) N . . 7
Experiment 1: Study the effect of dlfﬁeaggﬁt concentration of glucose solution on the opening
and closing of stomata. ~A\ NS

AN

Performance = 1, Apparatus.= 1, Procedure and diagram = 1, Observation and result = 1,
Short question=1/2+1/2 =\\5\-,

(Multan Board 2004)
Q.1  Why are stomata remained open at day time? ;

Ans. At day time photosynthesis take place in guard cells and glucose is produced. It increases its
osmotic concentration. Therefore, it absorbs water and become turgid and opened.

Q.2  Why do stomata get closed at night?

Ans. At night there is no photosynthesis. The glucose is changed into starch. Therefore the
osmotic concentration of glucose is reduced and it loses water. Thus it is closed.

Please visit for more data at: www.pakcity.org



Material: cépakCitY-orQ%"

Cotton, Hammer, Nails.

Disscction box, Chloroformed or pithed frog, Dissecting board, Hand lens, Water in beaker,

Procedure of Dissection:

1.
2
3.

A chlf:)rofonncd or pithed frog is placed on board. Its ventral side is kept upward.
The limbs of the frog are fixed by nails.

The skin of the frog is lifted with the help of forceps. A cut is made in the skin in abdominal
region. Then the skin is cut from abdomen to lower jaw.

Anterior abdominal vein passes through the midline of abdomen. It should not be cut.
Therefore, body wall is raised and two lateral cuts are made in it. The body wall is cut from
these two lateral sides.

The lower side of the mid section (with abdominal yein) is tied with a thread. A fter that, it is
cut. Now bleeding does not take place from abd@qglaﬂvein.

The sternum is cut at anterior side. Jaw i éﬁ from upper side.

Now respiratory organs are studie

d, ,©>
B

Upper jaw
Vomerine teeth

Internal nostril

Bulging due to the eye
Pharynx

Opening of eustachian tube

Glottis

Opening of vocal sac

Tongue

Lower jaw

Fig. The buccal cavity of the male frog.
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Ocsophagus

1 Angs [:xternal nares arc U[‘lC]’IC(l

Mouth is closed

Floor of buccal cavity is lowered

Glottis is closed

Glottis is opened

External nares are closed

Floor of bucca c? ity is raised
Lungs becomes inflated )

Fig. The two stages of Frog's e@(@ing
Q

N

Internal nares

Tongue

Vocal sac
Glottis

Opening to vocal
sac
Laryngotracheal
chamber

Pulmonary vein

~ Bronchus

\

Pulmonary vein

Partitions on inner
wall of lung

Fig. Dorsal view of floor of mouth and respiratory system of frog -
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Body of hyoi

Posterior cormu of
hyoid
Laryngo-tracheal
chamber

Arytenoid cartilage

Cricoid cartilage

Lung

Observation:

richly supplied with blood vessels.

1.

frog are simple. When they are fully expandedﬁ\@
chambers in the inner surface of the lungs.

these air chambers are richly supplied [t@g pillaries. These blood containing areas of the lungs are
the main sites of the gaseous exsh%@

inspiration and expiration.

Q.1

AnS.

Q.2

Ans.

Q.3

Ans.

Q.4

Ans.

Respiration in frog takes place through lungs, skin and buccal chambers. These organs are

Cutaneous Respiration:

The gaseous exchange through skin is called cutaneous respiration.
Buccal Respiration:

The gaseous exchange in the buccal cavity is called bu
Pulmonary Respiration: | (@ '

\\© '
The gaseous exchange through the lung is kr@?gg;s pulmonary respiration. The lungs of the

ook sacs like balloons. There are thin walled
se chambers increase the surface area. The wall of

change. The process of respiration is divided into two parts:
N

~

[ 'vIva vock |

What are the different ways of respiration in frog?

The different ways of respiration in frog are: (1) Cutaneous respiration through the moist

skin. (2) Buccal respiration through the lining of the buccal cavity. (3) Pulmonary respiration
through the lungs.

Whatis the snout?

The prolonged part of the face including the mouth and the nose is called snout.

To which organs of the higher animals does the laryngo-tracheal chamber of the frog
correspond to?

The laryngo-tracheal chamber of frog corresponds to the larynx (sound box) as well as the
trachea (wind pipe) of the higher animals.

Froglacks along trachea unlike other animals. Why?

The frog lacks along trachea due to the absence of neck.
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2.5 Namethe cartilages which support the walls of the laryngo-tracheal chamber of frog.

Ans,  These are a pair of flat, crescentic arytenoid cartilages and an irregular ring-like cartilage,
the cricoid.

Q.6 Whatarealveoliin the lungs of frog?

Ans.  Theinnersurface of each lung of frog is highly folded to forma large number of small air sacs
called as alveoli.

Q.7 What s the space between the external and internal nares (nostrils) of frog known as?
Whatisits function?

Ans.  Thespace is known as the olfactory chamber. It is the sense organ of smell.
Q.8  Whyaretherespiratory organs of vertebrates richly supplied with blood capillaries?

Ans. Itis such so that the oxygen may enter the blood which by its circulation might carry it to the
tissues.

Q.9  Whatare the elastic, membranous folds, which produce voice in frog, known as?
Ans. These are known as the vocal cords.
Q.10 Whatis the glottisin frog?

Ans. Glottis is a slit-like opening in the floor of the buccal \eawty near the pharynx of frog by
which the laryngo-tracheal chamber communicates sﬁmh the buccal cavity.

Q.11 Name the two phases of respirationin amﬁ}ais

Ans. These are inspiration (breathingin) ancf explratlon (breathing out).

Q.12 What characteristics of the skm‘o’ﬁ'rog make it suitable for respiration?

Ans. The skin of frog is thin, m01st and nchly supplied with blood capillaries for an easy exchange
of respiratory gases. .\ -

PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Dissect the animal provided (frog). Exposed its respiratory system and show it
to examiner and draw its labelled diagram. Dissection = 1, Demonstration = 1, labelled
diagram=1+1, Short questions=1/2+ 1/2, Total=5.

(Bahawalpur Board 2004)
Q.1  Whatis the difference between lung of frog and lung of man?

Ans. The lung of frog is balloon like. It is without alveoli. The lung man is compact and it has
millions of alveoli.

Q.2 Whatisbuccal respiration?

Ans. The gaseous exchange in the buccal cavity is called buccal respiration.
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The shrinkage of protoplasm is caused by exosmosis of water because water passes out of
Vacuole by osmosis. The solution outside the cell is more concentrated than the cell sap. This
phenomenon is called 'Plasmolysis' and the cell in this condition as said to be plasmolysed. The
reversal of the above phenomenon is called 'Deplasmolysis'.

Deplasmolysis:

1. If the dissolved salts and sugars in the cell sap are replaced by water, giving it a low osmotic

potential (To the above slide add water).

2. Water enters by osmosis passing the permeable cell wall.

Cell sap volume increases and pushed outwards on the cell wall making the cell turgid.
(Returned to its normal state.)

Material: <",®

Microscope, Slide, Cover slip, Scalpel, Forc«-":g> on bulb, Distilled water, 1M sucrose
solution.

S\
Procedure: @%S©

Plasmolysis: @

An onion bulb is cut into 08’

2. A scale from the onion oved.

3. Now the scale is folded inward and bent, it tearsup the epidermis.

4. The torn epidermis is peeled off from the surface of scale. It separates a piece of epidermis
from the surface of scale.

5. Aslide is taken. A drop of water is place on it. The small piece of epidermis is spread over this
slide. Itis observed under microscope. Diagram of some epidermal cells is drawn.

6. Another strip of onion epidermis is prepared in a similar way. It is placed on 1M sucrose
solution on slide. It is observed under microscope and its diagram is drawn., Some cells
shown plasmolysis.

Deplasmolysis:

Now the cover slip of plasmolysed epidermis is lifted. Distilled water is poured in it. Cover
slip is again fixed and it is observed under microscope.
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1. | Distal water Normal shape No 0smosls
2. | 0.1M sucrose solution Shrinkage Plasmolysis take place
3. | Distal water on slide 2 Normal shape Deplasmolysis takes
place
Nucleus

S\ o
—

. " —
ey
—

o1 m Cell wall
Cell membrane

&
@ epidermis cells

ON ormal Cells

Protoplast‘ shrinking
away from cell wall

1.5 min
1.75 min
Different degrees of
2 mm plasmolyis of a
single cell (rate is
2.25 min rapid initially but
slows)
Shrunk o
pr(:tlz)l;lggt o, T Fra e prs—— Cell surface membrane
AR e L SRS Cell wall

After 10 min
plasmolysed cells

Fig. Appearance of onion epidermal cells during plasmolysis
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(b)  Plasmolysis and Deplasmolysis in Spirogyra:
Procedure:

1. Take some fresh filaments of
spirogyra and keep them m a
clean glass slide i a drop of

water,

2. Examine itunder microscope.

X You will observe that cells are
fully distended or turgid.

4. To this material, add a drop of
5% solution of sugar or common
salt.

S. Again, observe it under

Plasmolysed cells of  Deplasmolysed cells of
spirogyra (flaccid) spirogyra (turgid)

Demonstration of osmosis cells of spirogyra

microscope.
You will notice that:

Observations:

The vacuole shrink, pulling the cytoplasm away fromtl:\{é\égﬂ wall, leaving the cell flaccid.

VIVA V@0

Q.1 Define osmosis. AN
70

N\

Ans.  Osmosis is defined as the movenient of water molecules from a region of higher water

potentialtoaregion Oflowc;@?}%?ﬁbtential through a partially permeable membrane.
Q.2 Whatis plasmolysis? "~
N

Ans.  Theshrinkage of prot&ﬂasm is called plasmolysis.
Q.3 Whatisdeplasmolysis?

Ans.  Thereturn of plasmolysed cell to its original position is called deplasmolysis.
Q.4 Whatistonoplast?

Ans.  Themembrane of vacuole is called tonoplast.

Q.5  Whatis the significance of osmosis in plants?

Ans.  Itisresponsible for transportation of materials through vascular tissues (xylem and phloem)
and cell turgor. |

Q.6  What is partially or differentially or semi-permeable membrane? Also give some
example.

Ans. A membrane that allows some kinds of molecules to pass through it and not others is called

partially or differentially or semi-permeable membrane. Cell membrane of living cells, egg
shell membrane etc.

Q.7  Differentiate between endosmosis and exosmosis.

Ans.  If water moves by osmosis into a cell the process is called endosmosis while if water moves
out of the cell by osmosis, the process is called exosmosis. .
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Materials:
Microscope, 3 glass slides, distilled water, onion bulb, forceps, solutions of sucrose of
different concentration (0.3 M, 0.4 M and 0.5 M).
Procedure;
Performed the following steps:
(1) Afleshy scale from an noon bulb was removed and three pieces of the inner epidermis
were cut.
(1) Eachpiece of epidermis was taken with forceps and put on different petridishes.
(1) Poured about 20 ml of 0.3 M, 0.4 M and 0. 5 M sucrose solutions in different =
petridishes. D) ey
(iv) Leave these petridishes for 20 minutesé A\ O S
X
(v) After 20 minutes each piece of. epldenms was removed from the solution and put on

separate slide, with a drop of same solution on it.

(vi) After 20 minutes each pwt:e of epidermis was removed from the solution and put on

separate slide, w1th Bven a slight pulling of cytoplasm from cell wall was counted as
plasmolysed.

(vi1) Counted the number of plasmolysed cells on each slide.

Observation:

It was observed that 50% of the cells of the tissue kept in 0.4 M solution were plasmolysed (a
condition known as incipient plasmolysis).

Material:

6 Petri dishes, 6 test tubes, onion bulb, pipettes, beaker, brush, distilled water, slide, cover

slips, microscope, razor, graph paper, distilled water, 1.0 M sucrose solution.

Procedure:

1. 0.30M, 0.35M, 0.40M, 0.45M, 0.50M, 0.60M solution are prepared by following ratios of
distilled water and volume of sucrose solutions.

Please visit for more data at: www.pakcity.org
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\f.,m-:ti*rl'(‘ll“} 1 Yolume of:di M

’“*‘L“'*'}L olution = || “wWater.Water/cn olution
0.30M 14 6
0.35M 13 7
0.40M 12 8
0.45M 11 9
0.50M T 10
0.60M 8 12

2. Six Petri dishes are taken. The six solutionsl are put in each dish. The concentration of dish is

marked on it by maker.

3. A scale of bulb is taken. Its epidermis is removed and cut into six pieces. These SiX pieces are

P -
o~

transferred in to above six Petri dishes for 20-30 mmute\s,d}
| . o LR e .
4. The piece of epidermal tissue is removed ﬁ'g%lf(ﬁi‘St (0.30M) Petri dish. It is placed on slide.

A1

| B

Coverslipis putonit. Itis exammedéuﬁd\-é’f microscope. 100 cells are counted in a small area.

A N\
L N \
AN\ OV

Numbers of plasmolysed q‘e;ll;";é\i‘fé‘ﬁoted out of these 100 cells. This process is repeated for all

r’f\.-:\ ‘.‘\V
a1\ T

the remaining five Petridishes.

Hypotonic Isotonic

Hypertonic

Y Incipient
.‘ plasmolysis

Total
{ plasmolysis

Fig. Cells showing turgidity,

incipient plasmolysis and total plasmolysis
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Ofl

Molarity of sucrose solution
Fig. Percentage of onion epidermal cells
plasmolysed in different concentrations
of sucrose solution

SOLUTION POTENTIALS OF GIVEN SUCROSE SOLUTIONS AT 20°C

sConcentration‘ofisucroses| o5 Gie s e Sl SR i S e e
5 e B = 5 . s Rae 0t 0 N N y = . ) 3
solution (molarity) == 2 " Y e
h L ohw Skl - 3 s 5 e 3 W W=

0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40 R
045 '
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.50
2.00
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Q.1

\ns.

Q.2

Ans.

Q.3

Ans.

Q.4

Ans.

Q.5

Ans.

(VIVA VOCE

What is plasmolysis?
The shrinkage of protoplasm is called plasmolysis.
Whatisincipient plasmolysis?

! - i toplasm
When water comes out from the cell sap into the outer solution (BXOSIpOSlS), the protop
begins to contract from the cell wall. This is called incipient plasmolysis.

When is deplasmolysis?

When the plasmolysed tissue is placed in water, the water enters ir!to the cclallhsap
(endosmosis), the cells become turgid and the protoplasm again assumes its normal shape
and position. This phenomenon is called deplasmolysis.

Why do we use Rhoeo discolour leaves?

Because the cell contains coloured protoplast.

Do allcellsof a ﬁssqe have similar solute potential? ; @);)
No, the solute potential varies between cells in the sam@' sue.

UL
@(g%

<@@
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experiment my

The loss of water from the surface of plant especially stomata is called transpiration. It is

measured by potometer,
Material: C’%pakcm.org%‘)

Ganong's potometer, A leafy branch, Glass rod, Vaseline, Beaker, Rubber tube, Stand.

Procedure:

1. Ganong's potometer is fixed horizontally on stand. It is filled with water. Its bend tube is
dipped in a beaker of water.

2. Abranch of a plant is cut under water.

3. The leafy shoot is fixed in the side arm of potometer with a cork. Vaseline is applied on loose
part of potometer. It makes the potometer airtight. _ \iif

4. The tap of the reservoir is open for a moment.PIt [ﬁoduces air bubble in the horizontal tube of
the potometer. This air bubble is brought’ /;t}ear the bend of tube. Then tap of potometer is
closed. Itis also made airtight. Thereé&’mg of air bubbles is noted.

De The apparatus is placed 111@‘11‘10’ sunllght some time. After sometime, the air bubble starts

moving. Its new readmg is noted. The time taken by bubble to cover this distance is also

A 1.‘*"

noted. Different readmgs are taken after different time intervals.

Effect of Different Factors on Rate of Transpiration:

The effect of different factors on transpiration can be measured by following way:

Wind: Electric fanis used.
Humidity: The shootis enclosed ina plastic bag.
Darkness: Shoot is enclosed in a black polythene bag.

Vaseline: Vaseline is applied on the lower surface of leaf.

Temperature: Apparatusis placed nearroom heater.

BN S

Removing half of leaves.

Please visit for more data at: www.pakcity.org
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[ hour
2. High temperature | hour 20 cm 20 cm/h
RN Humidity | hour 8 cm 8 cm/h
4. Darkness | hour 4 cm 4 cm/h
Objectives:
i 8 Demonstration of transpiration in plants.
2 Measurement of rate of transpiration in plants.
3. Study of factors affecting the rate of transpiration.

Results (Observations):

1. The air bubble moves forwards gradually and slowly in the graduated capillary tube towards

the leafy shoot. Q@
& The air bubble does not move when the stomatgg@e@ocked by applying vaseline to the

lower epidermis.

e
Conclusions: %&5
©

e under different conditions.

1. The plant loses water by transpir

2. Therate of transpiration is

markers Capillary tube

Beaker
| i containing
\§ :_ water

Fig. Ganong's potometer

Please visit for more data at: www.pakcity.org



FSC Biology Practlcalxﬁw‘_ e T S o www.pakcity.org

Note vour own readings and complete this table:

Transpiration Data

.;j*};?;,};iﬁi,rj.._'.__t-l:i_'; tal RS Time (minutes) == —
conditions " mue 2 3 4 q 6 | | i
Control
Wind
Hlln]idity
Darkness
Removing
half of leaves
APPIYillg
vaseline on
I_ < LN,
|.l/(-i:, 1
RS
QY
g L ~Q
= QNN
| | | \ I '
2 y 6 : ;

Time (min)
Comparison of transpiration rates under various environmental conditions

Observation:
Rate of transpiration is determined by the following formula.
Distance traveled by air bubble in horizontal tube = X

Time taken to travel = X
Rate of transpiration = % per minute

Please visit for more data at: www.pakcity.org
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Conclusion:

You have seen that under different conditions, the rate of transpiration is variable, under
wind condition, the plant loses more water by evaporation, so the rate of transpiration increase. And
i we remove leaves., the total number of stomata of the shoot are reduced and this decreases the rate
of transpiration. Similarly, if the lower epidermis of the leaf is covered with vaseline, then stomata

on the lower surface are closed by vaseline and there is no transpiration.

( VIVA VOCE |

Q.1 Whatispotometer?

\ns. Theapparatus used to measure the rate of water uptake by a shoot is called potometer.

Q.2  Whatis transpiration?

£ Ey

Ans. The loss of water from the surface of plant especially stomata is called transpiration. It is

measured by potometer.

i ‘pﬁ?t“"a
2 M I S

S

Q.3  Whyisvaseline applied on loose part of potometer? <
CA\D)
Ans. Vaseline is used make the potometer airtight. ( N

APl "_','gl-.t'!'

Q.4 Whyisitnecessary to make the potometer all'bl%ht"
Ans. Potometer cannotretain water initifis not ma‘de airtight.

Q.5 Whyisshootcutunderwater? < o f 2

Ans. If the shoot is not cut under wa*tef,valr can enter into xylem tissues. Thus it will become
difficult to obtain exact readmg
Q.6 Whatdoes happen with transplratlon in wind?

Ans. Transpiration increases in wind.
Q.7  Whydoestranspiration reduce in darkness?

Ans. Indarkness, the stomatal are closed. Thus rate of transpiration is reduced.

Q.8 Whatis the equipment called potometer used for?

Ans.  The potometer is used for measuring the rate of transpiration of a living plant. It is also used

for comparing the rates of transpiration of different plants and for studying the effect of
different environmental conditions on the rate of transpiration.

Q.9  Differentiate between evaporation and transpiration.

Ans. E lon i
fs. tvaporation 1s the loss of water vapours from the surface of a non-living thing whereas

transpiration is the loss of water vapours from the surface of a living plant.
Q.10 Whatdoes surface of a pPlant mean?

Ans. Thesurface ofa plant means the leaves.

Please visit for more data at: www.pakcity.org
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Q.11 What are the different types of transpiration? How much of the total transpiration

occurs through them?

Ans. The transpiration is of three types viz. stomatal transpiration, cuticular transpiration and
lenticular transpiration. Of the total transpiration 90% occurs by the first, 9% by the second

and 1% by the third.
Q.12 Whenis the transpiration more active, in sunlight or in darkness and why?

\ns. The stomata open in the sunlight making the transpiration more active than the darkness
during which stomata are closed.

Q.13 Whydoesrate of transpiration decease in humidity?

Ans. In humid condition, air is already saturated with water. Therefore, it cannot absorb more
water. Hence rate of transpiration is reduced.

Q.14 Whatisaffect of temperature on transpiration?

“TAns.  Transpiration increases with the increase of temperature.

Q.15  Whatiscell sap?

Ans.  Water plus dissolved salt and sugar present in large Va@&c of the plants cells is called sap.

PREVIOUS BOARD EXPERIMQZNTS AND QUESTIONS

Experiment 1: Measure the rate of transpl[a(fi/(}n under different factor with the help of
potometer. u-f}\/

A ‘-. >
< F'\

Material = 1, Procedure and dlagramé;~2 Observation and result = 1, Short question =1/2 +

\*’

1/2, Total=5. t\\\ )
\/“” V (Gujranwala Board 2004)
Q.1  Whatistherole of stomatain transpiration?
Ans. 90 percent transpiration takes place through stomata.
Q.2  Whatare the effects of temperature and humidity on transpiration?

Ans. Transpiration increases with the increase in temperature but decreases with the decrease in
humidity.

Please visit for more data at: www.pakcity.org
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STUDYOFPREPAREDSTAIEDSLIDE F HUNANBLOOD INCLUDIG

* |DENTIFICATION OF PHAGOCYTES AND PREPARATION
- OFSLIDES O BLODD SMEAR OF FROG

Material:
Prepared slides of human blood, Fresh blood of frog, Microscope, Glass slide cover slip,

Ringer's solution, Methylene blue.

Procedure: |

1. Adrop of blood of frog is put on slide.

2. Adrop of Ringer's solution and a drop of methylene blue are mixed with this blood.
3. Ttismixed with the help of tooth pick and smear is formed.

4. Acoverslipisputonit. Itis observed undér microscope.

S

Prepared slide of human is also observed under microscope.

Observation: |

Following blood cells are observed in the smear of bl&«@@ prepared slide of blood:
Different cell types comparing they'%@%ﬁcteristics and functions

A

w-—"———--ﬂ———-———ﬂ—h——ﬂh——_mm P ——

rp—

e i St e i)

| N e e

E C_g". Lype lomean e ; Dcscnptmu ~ . numberpresent’ MBI AT 2

Red blood cell 1\” Biconcave disc without  5,00,000 per Transports oxygen

(erythrocyte) S8R\  nucleus, Approximately mm’ and a small amount of
Gy S |m in diameter carbon dioxide.

White-blood 7500 per mm’

cell

(leucocytes)

(a) Granulocytes About twice the size of  62% of white Destroys small

red cells, nucleus two to  cells particles by
1. Neutrophil five lobed phagocytosis
2. Eosinophil About twice the size of 2% of white cells Inactivates
red cells, nucleus inflammation-
bilobed producing substances;
attacks parasites

Please visit for more data at: www.pakcity.org
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3. Basophil About twice the size of  Less than 1% of  Releases heparin to
red cells nucleus white cells prevent blood clots
bilobed and histamine, which

causes inflammation

(b) Agranulocytes Two to three times 3% of white Givesriscto
larger than red cells, cells macrophage, which

4. Monocevte nuclear shape from destroys larger

’ round to lobed particle by
phagocytosis

5. Lymphocyte Slightly larger thanred ~ 32% of white Functions in the
cell, nucleus nearly fills  cells immune response b.Y
cell producing anti bodies

Platelets Membrane bounded 250,000 per mm®  Involved in blood

% % ﬁ cytoplasmic fragment clotting

of cells in bone marrow

%;y @@ called megakaryocytes

PART-B
PREPARATION OF SLIDE OF BLO@D SMEAR OF FROG
Ma rials: \f
:. i . ; z\}
A living frog; A 5 ml syringe; 2\
An anticoagulant i.e. Disodium salt of X J'i,_p:
ethylene diamino tetra acetic acid . N( @3/
(EDTA) or 10% Sodium citrate or L%\ <;

Potassium oxalate; Mlcroscope l‘ass (a) place a drOp of blood on a slide
slides; Spirit lamp; Absolute: aleohol
Chloroform; DlStllleh water;
Alcoholic methylene blue solution;

\ |

- /
Filter paper. —
(b) the second slide is kept just in front of the
Procedure: drop so that it comes in contact with the drop

1. Put about 0.5 gm of any of the
above anticoagulant in a 5 ml
blood taken directly from the
vein of an anaesthetized frog.

2. Mix thoroughly.

3 Place a drop or two of the blood -
from the syringe at one end of a (c) the 2nd slide is pushed forwards smoothly
cleanslide. Fig. Preparation of smear

4. Hold another slide in contact
with the blood at an angle of about 45". Draw the second slide over the first to produce a film
(smear) of even thickness.

5. Allow the smear to dry in the air or by gentle heat well above the flame of a spirit lamp.

Please visit for more data at: www.pakcity.org
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Fix the smear by dipping the slide in absolute
alcohol.

Thrombocyte
Pour few drops of alcoholic methylene blue

solution over the smear and leave for three or
four minutes.

Nuclei

~ White blood
corpuscle

Wash off the slide under a gentle stream of
waltcer.

Blot dry the slide with filter paper. Red blood
T . , corpuscle
Watch the slide under the low and high powers Fig. Blood of frog

of the microscope.

Observation:

1.

s

Q.1

Ans.

Q.2
Ans.

Q.3
Ans.

Q4
Ans.

Q.5
Ans.

Q.6
Ans.

Q.7
Ans.

Q.8
Ans.

The erythrocytes are thin, biconcave oval disc-like cells, each having a large oval nucleus in
the centre.

The leucocytes are smaller and much fewer in number than the erythrocytes. They are
granular, nucleated and amoeboid i.e. irregular in shape.

Non-nucleated disc-like cells called platelets (Thrombocytes) are also present in the blood
but they disintegrate as soon as the blood is exposed.

( VIVA VOCE

<™\

e’s\E}J )

o
Ll

Whatis blood? N
7
Blood 1s a medium composed of pi@@frf; and blood cells which dissolves nutrients, gases,
hormone and wastes and transg these materials through the body.
\\
Whatis plasma? <:\\f&>

Plasma is primarily water in which proteins, salts, nutrients and wastes are dissolved.
Name different types of blood cells.

Red blood cells, white blood cells and platelets.
Whatis the shape and function of RBC?

Biconcave disc without nucleus. Their function is transport of oxygen and a small amount of
carbon dioxide.

Name different types of white blood cells.

Neutrophils, Eosinophil, Basophil, Monocytes, Lamphocyte.
Whatis the function of neutrophils?

Destroy small particle by phgocytosis.

How can you differentiate between neutrophils and basophils?

The nucleus of Neutrophils is two to five lobed and the nucleus of basophils is bilobed.
Whatis the function of platelets?

They are involved in blood clothing.
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Q.9  Whatis an anticoagulant?

prevents the clotting (coagulation) of

Ans.  The anticoagulant is a chemical substance which
blood.

Q.10 Whatdoes asmearmean?
Ans. Itmeansathin film (layer).
Q.11 Write down the composition of the blood of frog.

Ans. Theblood of frog consists of a liquid part, the plasma in which
of blood cells viz. the red blood cells (erythrocytes), the co
(leucocytes) and the blood platelets (thrombocytes).

are found floating three kinds
lourless or white blood cells

Q.12 Why arered blood corpuscles called so?

Ans. Theyare called so because they contain a red-coloured protein known as the haemoglobin.
Q.13 Whatis the function of the haemoglobin?

Ans. Thehaemoglobin serves to carry oxygen from the lungs to the tissues.

Q.14 Whatis the shape of red blood cells of frog?

Ans. Theredblood cells of frog are biconvex, oval and disc-like.

Q.15 Whatis the shape of the white blood cells or leucocytes 0f frog"

Ans. Theyareirregular (amoeboid) in shape. &)

Q.16 Howdo the three kinds of blood cells of frog dlff\er iﬁ size and number?

Ans. The erythrocytes are the largest and most n %US the leucocytes are smaller and lesser in
number; whereas the platelets are the smalléﬁt nd the fewest.

Q.17 Whatis the function of the blood plétélets‘?
Ans. Theblood platelets help inthe pla)tmfg ofblood.
Q.18 What functions do the vglu\kﬂﬂood cells perform?

Ans. The white blood cellsq;mtect the body from the attack of harmful bacteria either by engulfing
them or by neutralizing their poisonous secretions.

PREVIOUS BOARD EXPERIMENTS AN'D QUESTIONS

Experiment 1: Prepare the slide from given material (blood smear of frog) and prepared its
labelled diagram.1+1=2 -

(Multan, Bahawalpur, Lahore Boards 2004)
Experiment 2: Study the blood cells from prepared slide and prepared slide of blood of frog.
Material = 1, Procedure and diagram = 2, Observation and result = 1, Short question =1/2 +
1/2, Total =5.

(Rawalpindi Board 2004)

Q.1  Name the cells which are biconcave.
Ans. Redblood cells.
Q2 Which ofthe cells is involved in phgocytosis?
Ans. Neutrophils.
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Materials:
Microscope prepared slides of artery, Vein and capillary and microscope. . ¢
Procedure: c% pakcity.org %‘:

Function Carry blood away from the | - Supply all cells with
heart at high pressure their requirements heart at low pressure
- Take away  waste |
products
Structure of wall | - Narrow - Very narrow Wide

- Varies with heartbeat | - Just wide enough for a
(increase as a pulse of red blood cell to pass

blood passes through) through
Valves -) -) (+)
Prevent backflow
How structure fits | - Strength and elasticity | - No need for strong |- No need for strong
function needed to withstand the |  walls, as mos é\f--\the walls, as most of
pulsing of the blood, blood pr e has the blood pressure
prevent bursting and been lost has been lost
maintain pressure wave | _ ’H@@s and narrow | - Yide lumen offers

- Helps to maintain h%gh I @ bring blood into less resistance to
blood pressure, preventing |\ " Jj5se contact with body blood flow

blood flowing baCkwa%@>v tiane, allowing
NS

diffusion of materials
between capillary and
surrounding tissues.

@f‘v - White blood cells can
squeeze between cells
of the wall

BLOOD VESSELS

3 major types
Arteries
Capillaries
Veins

2 sub-types
Arteries
Venules

60,000 miles or
100,000km of
blood vessels
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Q.1

Ans.

Q.2

Ans.

Q.3
Ans.
Q.4
Ans.

Q.5

Ans.

Q.6

Ans.

Q.7

Ans.

Q.8

Ans.

Q.9
Ans.

Q.10
Ans.

Q.11
Ans.

Q.12

Ans.
Q.13

Ans.

Q.14
Ans.

Q.15
Ans.

F.Sc Biology Pra

[ VIVA VOCE |

Whereis blood pressure highest or lowest, in arteries or veins?

The highest blood pressure is in arteries and the lowest in veins.

Which blood, oxygenated or deoxygenated is present in arteries.

Arteries contain oxygenated blood except pulmonary artery. Veins contain deoxygenated
blood except pulmonary veins.

Inwhich blood vessels semilunar valves are present.

Semilunar valves are present in veins.

In which vessels pulse is felt?

Pulse is felt only in arteries, particularly where the arteries are very close to the skin.

Whatis arteriosclerosis?

Hardening of the arteries is called arteriosclerosis.

Arteries are said to be more elastic. What s its significance?

This is to withstand the blood pressure and for the steady flow of blood.

Whatis the function of capillaries? A\

The capillaries bring about an exchange of materials (foo;iifgibifréen, CO, and urea) between
the blood and the tissue, by the process of diffusion.. < N\

Name the three coats or tunics of the wall of thga\rtery and the vein.

These are tunica interna, tunica media and g;ﬁma externa.

Which of the three tunics is thinner m{v@ins thanin arteries.

Tunica media is thinner in veins tharljm ateries.

Which is more elastic, artery ory veln"

Artery is more elastic than the vein.

Whatis the wall of the capillary made up of?

The wall of the capillary is made up of a single layer of endothelium.

Name the different kinds of the blood vessels which carry the blood from the heart to
the tissues.

These are the arteries, arterioles and capillaries.

Name, in order, different kinds of blood vessels which bring the blood from the tissues
to the heart.

These are capillaries, venules and veins.

How many beds of capillaries are found in a tissue?

Two, one of the artery and the other of the vein.

What are collagen fibres?

These are the fibres which are made of protein called collagen, the main part of the fibrous
connective tissue.

Please visit for more data at: www.pakcity.org




Experiment

STUDY OF EFFECTS OF ACETYLCHOLINE AND ADRENALINE 4

ON THE HEARTBEAT OF FROG

The cardiac muscles of heart are controlled by two systems Autonomic nervous system.

Autonomic nervous system has two parts:

Sympathetic nervous system: Its nerve endings secrete adrenaline. Adrenaline increases
the heart beat.

Parasympathetic nervous system: Its nerve endings release acetylcholine. Acetylcholine
retards heart beat.

¢
Material:
° Pithed frog, Petri dishes, Scissor, Forceps, Adrenaline solution, Acetylcholine, Ringer's
solution, Stop watch.
Procedure:
N
. - . /_-\ .
1. The pithed frog is dissected. <'/O
AN
2. Theribs are cut and heart is exposed. ; /?:\jg?
N
W
3. The pericardium is removed. A,é;@t"
4. All the blood vessels of the “are cut and heart is freed from the chest cavity. I* is

transferred into Petri dis? r@@aiuing Ringer.

Recording of Heart Beat:

1.

Ringer's solution: The heart is placed in Ringer's solution. It makes the heart wet and heart
beats normally. Now heart beat is noted.

Adrenaline: One part adrenaline and three parts Ringer's solution are mixed in Petri dish.
The heart is transferred into this solution. Again heart beat is noted. Now heart is washed

with Ringer's solution.
Acetylcholine:

One part acetylcholine and three parts Ringer's solution are mixed in Petri dish. Now heart is
transferred into this solution. Heart beat is noted and heart is again washed with Ringer's
solution.
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Obseryvation:

" ...-.‘ WA

Chemlcals [ Heart beat 13 Affects on ]s
_ AR - rate/min. {0 . heart
1. Sin|lc Rncr snhlmn 40 Normal
2. | Ringer's solution + Adrenaline 60 Fast
3. | Ringer's solution + Acetylcholine 32 Slow

Result:

Theheartbeat of frog increase in adrenaline but it deercases in acetylcholine.

( VIVA vOCE |

Q.1 Whatistheeffect of adrenaline on heart beat?
Ans.  Itincreasesthe rate of heart beat.
Q.2

Name the substance involved in the action of the sym@athenc nerve endings?
Ans.  Itisthe adrenaline. OQ

<
Q.3 Howdoesthe heart respond to acetylch(r@
Ans.  Theheart responds to acetylcholine

Q.4

easing its rate of beating.

What chemical transmi é{?substance is secreted by the stlmulatlon of
parasympathetic nervo em?

Ans. Itisacetylcholine.
Q.5
Ans.

Whatis Ringer's solution for frog and what is its significance?

Ringer's solution (for frog) is a special preparation in which various organs of the frogcanbe
keptalive for considerable period.

Q.6  Whatisautonomic nervous system?

Ans.  The part of the nervous system which controls involuntary movements of the body is called

autonomic nervous system.
Q.7 Which drugshould be given to a case of heart depression?
Ans.  Adrenaline should be given which has a stimulating effect on the heart

Q.8  Doadrenaline and acetylcholine affect the striped (voluntary) or skeletal muscles?

Ans. The acetylcholiné may stimulate these muscles to contract but adrenaline does not have any

_effect on these muscles.
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Q.9  Whatare “Inhibitors™ and “Accelerators”?

Ans.  The chemicals which slow down activities of the parts of the body of an animal are called
“Inhibitors™ and those which speed up activities are known as “Accelerators™.

Q.10 Suggest alternate words for inhibitors and accelerators.

Ans.  Theseare “tranquilizers” and “stimulants” respectively.

PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment I: Dissect the animal provided to expose its heart for the study of effect of drugs on
heartbeat rate.

Material=1, Procedure=2, Observation and result=1, Short question =1/2 +1/2, Total = 5

(Multan Board 2004)

Q.1  Whatis the effect of cold water on heart beat?
Ans. Heartbeatslows down.
Q.2  Whatis the effect of hot water on heartbeat?
Ans. Heartbeatincreases.
Experiment 2: Study the effect of acetyicholine and adrenalin i\""_‘he heartoffrog.

| @(\éf’) | (Multan Board 2004)
Q.1  Why heartis placed in Ringer's solution" \;@\/ =

Ans. Itkeepsthehearttissuealive. NS~
Q.2  Whatis function of sympathetl

Ans. Itincreasesthe heart beat

W

‘\\
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Material:

Pithed or chloroformed frog, Dissecting board, Dissecting box, Beaker, Hand lens, Hammer,

Nail, Cotton.

Procedure:

1.
2.
3.

A chloroformed or pithed frog is place on board. Its ventral side is kept upward.

The limbs of the frog are fixed by nails.
The skin of the frog is lifted with the help of forceps. A cut is made in the skin in abdominal

region. Then the skin is cut from abdomen to lower jaw.

Anterior abdominal vein passes through the midline of abdomen. It should not be cut.
Therefore, body wall is raised and two lateral cuts are made in it. The body wall is cut from

these two lateral sides. A\
/\? H/« W

The lower side of the mid section (with abdominal wﬁ’h) is tied with a thread. After that, it is

cut. Now bleeding does not take place from abdt ",d\mal vein.
>N
The sternum is cut at anterior side. U (j)

The outer membranes present on th@éa}t are removed.

Now different arteries and vcms&e exposed and studied.
<&)‘“‘”
\“\

Aortic trunks

Precavals

Pulmonary veins

Right auricle

Truncus arteriosus

Sinus venosus

Heart A. Dorsal view. B. Ventral view
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HEART:
The hearts of the amphibians have three chambers. They have two auricles and one ventricle.
Additionally, sinus venosus and truncus arteriosus are also present.
[ Sinus venosus: It receives deoxygenated blood from two superior vena cava (precavals)
and oncinferior vena cave (postcaval).

2. Rightauricle: The deoxygenated blood is passed from sinus venosus intoright auricle.

3 Left auricle: The oxygenated blood from lung is transferred through pulmonary veins into

left auricle.

4. Ventricle: There is complete mixing of oxygenated and deoxygenated bloods in the

ventricle.

8, Truncus arteriosus: The truncus arteriosus pushes the blood into two carotid, two systemic
and two pulmocutaneous arches. Thus arteriosus gives two branches. Each branch gives the

branches. These are:

ARTERIALSYSTEM: /_)@@g
) :
1. Carotid artery: It supplies blood to head%f;é/\ﬁrain. It further divides into internal and
external carotid arteries. Af@
2. Pulmocutaneous artery: It supplies blood to lung and skin.

e

3. Systemicarch: The sym%rﬁfc artery of each side form loop and move downward. Both these

fuse to form dorsal aorta. Each systemic arch also give following arferies.

Occipito vertebral artery: Jaw and vertebral column,
¢

Subclavian artery: Forelimb.
¢

Oesophageal artery: Oesophagus.

Dorsal Aorta:

Dorsal aorta gives following arteries:
1. Coeliaco mesenteric artery: Digestive system,
2. Renalarteries: Kidney.
3. Genitalarteries: Gonads.

4. Posterior mesenteric artery: Rectum.

5. Iliacarties: Hind limbs.
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External carotid
Truncus arteriosus

Thyroid

Cutaneous

Carotid labyrinth —=—— Internal carotid

l\/ Carotid arch
| \ [ ome
}i\ V / ys eml'c arc

Pulmocutancous arch

Truncus arteriosus

Subclavian
Occipitovertebral
Pulmonary Coeliacomesenteric
Lung Liver
Y Stomach
Fat body —1 Hepatic
Testis — Coeliac
. | Gastric (left)
Urogenital A

Gastric (right)

Kidney \ N i &
Dorsal aorta / VR .
i Anterior mesenteric

Epigastric NI o e ]
Femoral / DV S 1 \‘ Small intestine

Pancreas

Common iliac Splenic

Sciatic

Posterior /
Recta]l MESENtEric [ arge intestine

Fig Arterhial system of the frog (within body wall). Names of various organs are in boldface.
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Aortic arch

Lingual artery ‘\

Carotid labyrinth

Internal carotid artery

Pulmo-cutancous

arch Left systemic arch
Pulmonary artery "
Occipito-vertebral artery

A

Subclavian artery

ut rtery —— .
Cutaneous artery Oesophageal artery

Lung Cocliaco-mesenteric artery

Systemic arch

Dorsal aorta

> Arteries to various parts of gut

Testis : ;

Intestinal arteries
Spermatic artery
| Renal arteries
Kidney
Posterior
. mesenteric
Iliac artery
Sciatic artery
Hypogastric artery

Fig. Arterial system of frog (without body wall)
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VENOUSSYSTEM:

There are three veins which bring blood from different parts of the body and opens into sinus

venosus: These are precavals, postcaval and pulmonary veins.
Precavals:

There are two precavals: right precaval and left precaval. Each precaval receives three
branches.

1l External jugular vein: Tongue and lower jaw.
2, Innominate vein: Brain and shoulder.

3. Subclavian vein: Fore limb and skin.
Postcaval:

Itreceives following branches:

1. Reneal veins: Kidney.
2. Genital veins: Gonads. A
P
3. Hepatic veins: Liver. </(@
Renal Portal Veins: O%% 4
It collects blood from legs and opens a@;’lgc\dneys Renal portal vein receives following
veins: <>
‘Sciatic vein: Inner s eg.

}umber vein: Abdomen.

Renal veins arise from kidney and transfer blood to postaval. It forms renal portal system.

Anterior Abdominal Veins:

Two pelvic veins fuse to form anterior abdominal veins. It opens into liver.

Hepatic Portal Vein:
It collects blood from digestive system and open into liver. Hepatic portal veins receive
followings veins:

‘Gastric vein: Stomach

}ntestinal vein: Intestine

Splenic vein: Spleen
¢
;’ancreatic vein: Pancreas
Hepatic veins arise from liver and open into postcaval. It forms hepatic portal system, It

forms hepatic portal system.
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Thyroide.

External juglare—
Innominat

Subclavia
Brachia

Musculocutaneou
Lun

Liver (right lobe
Posterior vena cav
Fat bod

Genita
Testi

Rena

Renal porta

Dorsolumba

Kidne

Abdomina
External ilia

Sciati

Femora

Lingual

e

% - :
70D =t 27
P it : - - i
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. b 2 /\ EREet o
SN _ n
'II\_.I\ o v;:"‘..'!g: ("
& ’ | . H
1% NI oty
’ if:
£ o
i o3
i ) {!.}
(& Qr an

Pelvic /

Fig. Venous system of frog

Mandibular
Internal jugular

Subscapular
Anterior vena cava
Pulmonary
Sinus venosus
Hepatic
Left lobe
Median lobe
Hepatic portal
Stomach
Gastric

Spleenic

Liver

Mesenteric
Intestinal

Small intestine

Large intestine
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Mandibular vein

Ventricle Lingual vein

Right atrium

Left atrium
Precaval
Innominate External jugular vein
Subscapular vein

Internal jugular vein

Pulmonary vein

Sabclavian vein Sinus venosus

2 brachial vein,

Musculo-cutaneous vein

Liver

Hepatic vein
Hepatic portal vein

Postcaval . .
Gastric vein

Testis Duodernal vein

Spermatic vein Intestinal vein

Kidney

Renal vein

Renal portal vein

Dorsolumbar vein

Pelvic vein

anterior abdominal vein

Femortal vein

Sciatic vein

Fig. Venous system of frog (without body wall)
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PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment I: Dissect the animal provided (frog) to expose its arterial system and draw its
labelled diagram.

Dissection =1, Demonstration = 1, Labelled diagram =1+ 1, Short questions=1/2+1/2, Total 5

(Multan Board 2004)
Q-1 Which artery supply blood to kidney?
Ans.  Renal artery.
Q.2 Name the artery which supplies blood to skin and lungs. Which type of blood does it
carry?

Ans. Pulmocutaneous artery.

Experiment 2: Dissect the animal provided (frog) to expose its venous system and draw its
labelled diagram.

(D.G Khan, Multan Boards 2004)
Q.1  Whatis portal system? Give its one example.

Ans. Ablood system in which vein does not directly open i r %\ﬁastcaval through and organ like
kidney or liver. Its example is renal portal system Q\C

Q.2 Whatis the origin of sciatic vein? @%

Ans. Internalleg. 5

Experiment 3: Dissect the animal pro é@ (frog) to expose 1ts heart and draw its labelled
diagram. (\&\V

Q\:)U (Lahore, Sargodha Boards 2004)
Q.1 Isheartoffrogisefficient heart? Why?

Ans. No, there is mixing of oxygenated and deoxygenated bloods. Therefore it is not an efficient
heart.

Q.2 Howmanychambers are presentin the heart of frog?
Ans. Threechamber.
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The hydrostatic force which pushes up the blood against the walls of the blood vessels is

called blood pressure. The heart generates two pressures:

¢

Material:

Systolic pressure: The contraction phase of cardiac cycle is called systole. The systolic
pressure is 120 mm Hg. It is the highest pressure.
Diastolic pressure: The relaxation phase of the heart is called diastole. The diastolic

pressure of the normal individual is between 75 85 mm Hg.

a@{ pakcity.org %o

Stethoscope, Sphygmomanometer (B.P apparatus).

Procedure:

L. The cuff of B.P apparatus is wrapped around the uppp:g\g;:ﬁl

2. Stethoscope is placed above the joint of elb@vgx

3. The cuffis inflated with the help of laallgen of B.P apparatus. The level of mercury of needle
of B.P apparatus is raised up. }{)Q}nm Hg It closes the artery. Therefore, no sound is heard
fromit. K |

4. Now the valve of the l;:lloon is opened very slowly. It deflated the pressure from cuff slowly.

The sounds from stethoscope are heard attentively during this deflation.
Systolic pressure: After sometime, first sound of pulse is listened from stethoscope.
g The reading on scale is noted. It is a systolic pressure. |

Diastolic pressure: The cuff is deflated further. A point comes after sometime, when

the sound of pﬁlsc disappears. The reading is noted. It is diastolic pressure.
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E)

— Scale
280l 560
240 Manomeler
200 | 220
180

160

120

80 1
Bulb filled with 40

~

mercury

— Nozel

Rubber tube

#— Rubber bag
23\ with linen
cuff

“ Metallic hook A
Adjusting screw (O

Rubber pump (©

1
D¢
QO
]I;}lood ?ressure {%] Pressure | Pressure
]2"3350 Smyste olic in cuff in cuff g e in cuff
{ below 120 {§% | below 120

70 Diastolic

Sound
audible in
Y, Stethoscope

Fig. (a) Normal circulation of blood, (b) Inflating of blood vessel,
(c) Systolic pressure, (d) Diastolic pressure
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Observation:

o e i Systolic S Diastolic if
L. A 120 75
2. B 120 80 130 85
3. C 115 75 125 85

Result:

These observations show that average normal blood pressure at rest is 120/80. During
exercise this pressure is increased up to 135/90 or more.

' VIva VOCE |

Q.1  Define Blood Pressure.,

Ans.  The force developed by the blood pushing against the walls of the blood vessels is called
blood pressure. (0

Q.2 Whatdoes pulse measure? P a
Ans.  Jtmeasures heart rate and to some extent blo@dpressure and cardiac output.
Q.3 Whatissilentkiller?

Ans.  Blood pressure is said to be the sﬂentléiller

Q.4 Upon what factors does blood.pfeﬁsure depend.

Ans. Thereare several facto;s?__-~b'ii€-iﬁé main are: heart rate; stroke volume; resistance to blood fl.;+
by blood vessels; strength of heart beat.

Q.5  Whatcauses the blood pressure to increase?

Ans.  Physical activity: kidney malfunctioning, narrowing and hardening of the arteries are the
main causes of increase in blood pressure.

Q.6 Whatis the name of the apparatus which is used to measure the blood pressure?

Ans. Itsname is sphygmomanometer.

Q.7 What is the name of the apparatus which is used to hear the pulse during blood
pressure measurement?

Ans. Itiscalled stethoscope.

Q.8  Explain systolic blood pressure.

Ans. itis the force with which blood pushes against the arterial walls during the contraction phase
of ventricle.

Q9 Define diastolic blood pressure. | - ‘ |
ADS.  Theblood pressure experienced at the time of relaxation phase of ventricle is called diastolic

blood pressure.
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Q.10

Ans.

Q.11

Ans.

Q.12
Ans.
Q.13

Ans.

Q.14

Ans.

Q.15

Ans.

Q.16

Ans.

Q.17

Ans.
Q.18
Ans.

Q.19
Ans.

Q.20
Ans.

What is the typical blood pressure of a healthy young man?
Itisabout 120/80 mm Hg.

Whatis the typical blood pressure of a healthy young woman?
Itis 8 to 10 mm Hg less than the young man.

Which factoris primarily responsible for diastolic blood pressure?
[t1s the volume of the blood.

Whatis pulse pressure and what is its normal value?

The difference between the systolic and the diastolic pressures is called as the pulse
pressure whose normal value is from 30 to 50 mm Hg.

What are the lower and upper limits of the systolic pressure in the normal adults?

The lower limit of systolic pressure in the normal adult is approximately 105 mm Hg and the
upper limitas 150 mm Hg,

How can the cuff of the sphygmomanometer be deflated?

The cuff can be deflated by opening the air value of the air bulb by turning it anticlockwise.
Name the artery of the arm which is compressed when the cuffis inflated.

The name of the artery is the brachial artery.

What is the name of the artery over which ﬁngerg‘ﬁi‘%{ilaced at the wrist, for feeling the
el -

Its name is radial artery. B\ V5
How much blood is normally found in the human body?
Itis about five liter. )

Differentiate betweéiilfljlfpertension and hypotension.

An increase in the normal systolic blood pressure is called hypertension whereas a fall in it is
known as the hypotension.

Whyis blood pressure maximum in arteries?

Itis so, because the blood is directly pumped into the arteries, when the ventricles contract.

PREVIOUS BOARD EXPERIMENTS AND QUESTIONS

Experiment 1: Measure the blood pressure at rest and during exercise.

Material = 1, Procedure=2, Observation and result= 1, Short question=1/2+1/2, Total =5

Q.1
Ans.

Q.2
Ans.

(Lahore, Rawalpindi Boards 2004)
Name the instrument used for measurement of blood pressure.

Sphygmomanometer.
Differentiate between systohc and diastolic pressures.

The contraction phase of cardiac cycle is called systole. The relaxation phase of the heart ig

called diastole.
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