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Angiosperms: 

Study of locally available plants of the following families : 

 

1. Annonaceae 
2. Malvaceae 

3. Leguminosae 

a) Fabaceae (Papilionaceae) 
b) Caesalpiniaceae 

c) Mimosaceae 

4. Apocynaceae 
5. Solanaceae 

6. Acanthaceae 
7. Lamiaceae (Labiatae) 

8. Nyctaginaceae 

9. Liliaceae 
10. Poaceae (Gramineae) 
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PRACTICAL NO.1 

ANNONACEAE 

Habitat : It is a terrestrial plant 

Habit : It is shrub or small tree life  cycle is perinial , wild as well as cultivated 

Root : It is tap root 

Stem : The stem of Annonasquamosa is erect, woody, profusely branched, surface 

is glaberous, solid, outline terete cylindrical etc. 

Leaves : The leaves are simple with petiole leaves are formed onn branch so  

normal  shape is lanceolate type, margine is entire unicostate, venation is of 

reticulately type, texture of leaf is smooth globuse, petiole is swoolen  therefore it 

is pulvinousexstipulate. 

Phyllotaxy : Alternate phyllotaxy 

Inflorescence : The inflorescence is solitary, axillary 

Flower :Bracteate, pedicilate, flower is complete, hermophordite, trimerous, 

symmetry is actinomorphic flower is hypogynouscolour is greenish white. 

Calyx : Number of sepals are three hence polysepalous valvet aestivation colour of 

green sepalite. 

Corolla : Number of petals are three hence polypetalous valvet aestivation is 

present colour is of green sepalite whitish green or yellow green. 

Androecium :Infinite in number. They are free so called polyandrous spirally 

arranged  on the thallomus , filament is shoot anther adnate on the anther obe, 

cap like structure food is present. 

Gynoecium : number of carpel are in definite numerous, free so epicarpous 

arranged spirally on the thalamu style. Simple, short rappering stigma is simple, 

ovary is unilocular, placentation is of basal. 

Fruit : It is eterio of berries pollination. It is takes place through insect i.e. 

pollinating agents are insects. 

Economic Importance 



1) Annonasquamosa – edible fruit 

2) Antabotrysodoratissinus – is a strong climbing or scramblingshrub with 

greenish or yellowish and very fragnant flowers. 

3) Canangaodorata- yield an essential oil which is used in high class perfumery 

and toilet preparation. 

4) Unonapannosa – strong fibre which is used for paper making. 

5) Annonasquamosa – seeds are used to possess insecticides properties and are 

used to killing insects . 

 

 



 



PRACTICAL NO. 2 

MALVACEAE 

Habitat : Terrestrial 

Habit : Herbs, shrubs, small tree, annual, as well as perinial, cultivated almost are wild 

Root : Tap root 

Stem : Erect, well branched, profusely branched, spherical in outline (terrete) glaberous 

green coloured woody , solid etc. 

Leaves :Bracteate , petiolate, simple ovate, stipulate (pulvinous) reticulately vein unicostte 

entire, leaf margin apex smooth surface, glaberous etc. 

Phyllotaxy : alternate  

Inflorescence :cumose solitary axiilary 

Flower :Pedicillate, actinomorphic complete bisexual, reddish colourhypogynous etc. 

Epicalyx : story bractiates constitute below the calyx. 

Calyx : Number of sepals 5 fused so gamosepalous infundibulum, pale green colouredvalvet 

etc. 

Corolla :  Number of petals are 5 free so polypetalous, red in colous, twisted aestivation. 

Androecium : No. of stamens infinite, filament long monoadelphous attached on the stamens 

tube anther monothecous kidney shaped, basifixed. 

Gynoecium : No. of carpels 5 fused so syncarpous, pentacarpellary , five locular placentation 

exile, style-long cylinder, stigma pentalobed ovary superior etc. 

Fruit : Capsule 

Pollination : Insect pollination ( entemophilly) 

Economic Importance 

1) Abelmoschusesculentus ( lady’s finger) and floral buds of Bombaxceiba (silk cotton) 

are used as vegetables 



2) Gossypium (cotton) are densly clothed with long hairs which are the most textile fibre 

3) Hibiscus carmabinus (patson) is used widely for cardage, ropes, coarse socking floor 

covering etc. 

4) Bombaxceiba is the source of kopak 

5) The seeds of gossypium are the source of oil. 

6) The seeds of Hibiscus yield a fatty oil which is used as lubricants. 

 

 



 



RACTICAL NO.3 

LEGUMINOSAE 

( A )   FABACEAE 

Habitat : Terrestrial 

Habit :  climber, Annual, cultivated as well as vital 

Root: Tap root, root nodules present 

Stem : Branched, weak climbs with the help of tendril, hairy, inner solid herbaceous, 

green colour, cylindrical.  

Tendril:stipular tendril present. 

Leaves : Compound, stipules, petioles pinnately compound, imparipinnate. 

Leaflet: ovate, base optute, hairy surface, fleshy leaves.Phyllotaxy Alternate 

Inflorescence : Solitary 

Flower :Bracteate, pedicilate, zygomorphic ,bisexual, complete, pentamerous, 

hypogynous, white coloured (young flower) (old flower) purple coloured. 

Calyx : 5 sepals, fused- gamopetalous, valvetaestivation, sepaloid 

Corolla : 5 1+2+2, polypetalous, axillary aestivation, papilonaceous corolla, white 

coloured flower  

Androcium : 10 stamens, arranged in 9+1 diadalphous condition, long filaments, 

anthers dithecous, dorsifixed. 

Gynoecium : 1 carpel, monocarpellary, unilocular long style, curved stigma, knob 

shaped, superior ovary marginal placentation. 

Fruit : legume  

Pollination:entamophilous. 

Floral  formula : Br brl % k(5) C+(2)+(2) AG 

Plants of economic importance: 

The Fabiaceae are of great economic importance and provide 

1) Food stuffs 



2) Valuable fodder 

3) Fatty acids 

4) Useful fibers 

5) Timbers 

6) Dyes and gums 

7) Several beautiful ornamental plants. 

 

 

 

 



 
 

 



PRACTICAL NO.3 

 

LEGUMINOSAE –  

( B )   CASESALPINIACEAE 

 

Habitat :  Terrestrial 

Habit :small tree, perennial, cultivated/ wild 

Root:Tap root system  

Stem:Branched, erect, well branched, terrate, cylindrical, woody stem, inner 

solid,surface- glaberous , green-young branch, sparsely spinous, old 

branch- brown. 

Leaves : stipulate, petiolate, palvinous end, compound leaf, bi- pinnately 

compound, paripinnate, reticulate leaflet.Phyllotaxy: alternate phyllotaxy 

Inflorescence : simple raceme 

Flower: bracteates, pedicilate, zygomorphic, bisexual, complete flower, 

pentamerous, colou-reddish yellow. 

Calyx : 5 sepals, polysepalous, aestivation quincanical sepal colour-yellow 

coloured. 

Corolla : 5 petals, polypetalous, 1 small petal, 4  large petals. 

Aestivation : 10 stamens, polyandrous, 3+4+3 arrangement, long filament, 

dithicous, dorsifixed. 

Gynoecium : monocarpellary, uilocular, long style, stigma knob shaped, marginal 

placentation, superior ovary. 

Fruit:Legume 

Pollination: Insect pollinating- Entamophilous 

Floral Formula : Br % K5 C5 A5+5 G1 

Plants of economic importance 

1) The plants have a wide range of usefulness, it is used in the preparation of 

dyes and tannin, edibles, medicines, ornamentals. 

2) A fibre is obtained, gum is also obtained  

3) A valuable timber used for making cart wheels oil mills ploughs and beams of 

bridges. 

 

 

 

 

 



RACTICAL NO.3 

( C )   MIMOSACEAE 

Habitat : Terrestrial 

Habit : small tree, perennial, wild 

Root : Tap root system 

Stem :Errect, profusely, branched, surface spiny, solid, wood, stem, rough, green in colour. 

Leaves :petiolate, bipinnate, reticulate venation, unicostate, compound, alternate etc. 

Inflorescence :Racemose 

Flower :Ebractiate, sessile, actinomorphic, complete flower, hypogynous, pentamerouscolour of flower is 

pale yellow etc. 

Calyx : No. of sepals 5 fused so gamosepalous, valvet aestivation sepalloid etc. 

Corolla : No. of petals 5 free so polypetalous valvet aestivation colour of petals pale yellow 

Androecium :  No. of stamens 8-9 free so polypetandrous, filament long, anther thick, basifixed, extrose etc. 

Gynoecium : No. of carpel 1 i.e. monocarpellary ovary superior, unilocular, style, short, stigma knob 

shaped, placentation marginal etc. 

Fruit : Legume 

Pollination : Insect pollination. 

Economic Importance  

1) Acasianilotica (Babul) use in the treatment in oral hygiene 

2) Making of toothpaste, tooth powder etc. 

3) Gum adhesive glue, 

4) Source of starch 

5) Acasiacatacho- making katta, panmasalagutkha etc. 

 

 

 

 



 

 

 



PRACTICAL NO. 4 

APOCYANACEAE 

Habitat : Terrestrial  

Habit : Herb, perennial, cultivated 

Root: Tap root system 

Stem : Erect well branched, solid, herbaceous surface glaberous, green in colour etc. 

Leaves :Exstipulate, petiolate, simple, abovate apex obtuse, base acute, entire margins, 

unicostatelly reticulated vein, surface glaberous etc. 

Phyllotaxy : Opposite 

Inflorescence :Cymosedicatial 

Flower :pedicillated, complete, harmophrodite, bractiate, actinomorphic pentamerous, 

dictonotous, hypogynous, pink or white in colour etc. 

Calyx : No. of sepals are 5 fused so gamosepalous, sepalloide, imbricate, aestivation etc. 

Corolla : The  No. of petals are 5, fused so gamopetalous pinkish in colour, aestivation 

twisted, hypocratory from etc. 

Androecium : No. of stamens 5 free so polyandrous fused with corolla tube, epipetalous, 

anther dithecousbasifixedentrose and inserted saggitote or arrow shaped etc 

Gynoecium :Bicarpellary free so apocarpousbilocular style single, stigma dumbel shaped 

ovary superior placentation marginal etc. 

Fruit : follicle 

Pollination : insect pollination ( antemophily) 

Economic Importance : 

1) Catharanthusroseus- ornamental plants 

2) Neriumindicum: ornamental plants 

3) Wrightiatintoria – are the source of blue dye indigo etc. 



4) Cerberamanfnos – is the source of pharmacologically potent drug cerberin 

5) Alstoniascholaris- It is used in treatment of Malaria, dysentery, diarrhea. 

 

 



 

 



RACTICAL NO.5 

SOLANACEAE 

Habitat : Terrestrial  

Habit : Herb, annuall, wild 

Root : Tap root system 

Stem : erect, hairy, solid, branched out line, circular, herbaceous, pistular green coloured. 

Leaves :Exstipulate, petiolate, hairy surface, simple, ovate, entire, margine fleshy unicostate, reticulately 

vein 

Phyllotaxy : Alternate 

Inflorescence: Solitary axillary 

Flower :Ebracteate, pedicillate, actinomorphic hermaphrodite, complete, pentamerous, epigynous , whitish 

coloured etc. 

Calyx : Number of sepals are given and fused so gamosepalous, valvet aestivation, sepalloid, green coloured 

etc. 

Corolla : Number of petals 5 and fused so gamopetalous, valvet aestivation infundibuliform, whitish in 

colour etc. 

Androecium : Number of stamens 5 and free so polyandrous, epipetalous, long filament, dithicous, 

basifixedexereated, extrose etc. 

Gynoecium :Bicarpellary, syncarpous, initial, bilocular, becomes, tetralocular, exile placentation ovary is 

oblique stale ong, stigma bilipt ovary superior, ovary wall with spines. 

Fruit : Capsule 

Pollination :Antamophilly 

Economic Importance : 

1) Solanumtuberosam- edible food crop 

2) Solanummelongena – The fruit are of various shapes and colour . it is used as vegetables 

3) Atropa belladonna – Medicinal use 

4) Salpiglossissinuata – ornamental plant 

5) Nicotinatobacum  - Tobacco is obtained from dried and curved leaves. 

 



 



PRACTICAL NO.6 

ACANTHACEAE 

Habitat : terrestrial 

Habit : Herb, shrub, Thunbergia are climber 

Root : Tap root system and branched 

Stem : Aerial erect, wood or soft, angular slightly, solid, glaberous. 

Leaves : simple, opposite, petiolate, ramalcayline, pinnately lobed exstipulate, reticulate 

venation, unicostate,sessile etc. 

Phyollotaxy : Opposite 

Inflorescence : Flower may be solitary and axillary racemose 

Flower :pedicillate , sessile, bractiate, complete, heterochlamadous, cyclic, pentamerous, 

zygomorphic, bisexual, hypogynous. 

Calyx : sepals are usually 5, fused there only 4 sepals in acanthus aestivation of 

seplasvalvate or imbricate 

Corolla : petals 5, gamopetalous, aestivation, imbricate or convoluted corolla usually forms a 

long or short tube yellowish in colour. 

Androecium : 4 stamnes 2 stamnes long  

Gynoecium : 2 carpels, ovary superior bicarpellarysyncarpous and bilocular style simple, 

long narrow, stigma simple or bifid axile placenta. 

Fruit : capsule 

Pollination :Entemophilous 

Economic Importance 

1) Barleriacristata-ornamental plant 

2) Asystaciaganggetica- useful in treatment of rheumatism 

3) Astercanthalongofolia-seeds are used in the treatment of ganortoea 

4) Adathodavasak – highly useful in the treatment of cough and astama. 



 

 

 

 



PRACTICAL NO. 7 

LAMIACEAE 

 

Habitat : Terrestrial 

 

Habit : Shrub, small trees 

 

Root : Tap root system 

 

Stem : Aerial reect or prostrate soft in herbs also quandrangularglaberous or pubsent 

vegetative propagation. 

 

Leaf :Rmasl and cauline, leaves are radical petiolate or sessile simple with entire of 

pinnatifiedmargineexstipulate surface glaberous or hairy 

 

Phyllotaxy : Opposite or whorled 

 

Inflorescence :Dichacialcume, verticellaster 

 

Flower ;Bractiolate, complete, cyliheterochlmydeous, zygomorphic, actinomorphic, 

bisexual, hypogynous, sessile, bractiate, unisexual and dicacious 

 

Calyx :  sepals 5 peristant showing various degree of connection tubular companulate 

or bilabiate, aestivation valvate or imbricate 

 

Corolla  : petal 5 fused, zygomorphic usually forms tube, limb aestivation of petal is 

imbricate or controlled 

 

Androecium : Stamens 4, free and didynamous filament long 

 

Gynoecium : Ovary superior bicarpellarysyncarpousbilocular single ovule on axile 

placenta stigma is usually bifid style arises froms the base of he carpels 

 

Fruit : drupe 

 

Pollination : fragrance and nector assure cross pollination by insects 

 

Economic Importance : 

 



1) Anisometedindica – the plant is medicinal it has carminitative and as tringant 

properties 

2) Lenonotisnepatefolia – the plant is cultivated as an ornamentals 

3) Lavendula- the source of the famous lavenda scents or oil, perfume etc. 

4) Galeopsis- It is useful in long infection 

5) Hyssopusofficinalis- the plant is medicinal as well as culinary used for flavouring 

foods. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRACTICAL NO. 8 

NYCTANGENACEAE 

Habitat :Terresrial 

Habit :Lianus (woody climber) perinial 

Root : Tap root system 

Stem : weak upright growing, climbs, with the help of another plant and with the support of 

wall, outline, terate woody inner solid, surface hairy etc. 

Leaves :Stipulatee, petiolate, simple, ovate, sometimes oblique, apex acute, base, oblique, 

margine, entire, adhadus, fresh, hairy, unicostate, reticulately vein etc. 

Phyllotaxy : Alternate 

Inflorascence :Cymose 

Flower :Bractiate, colourful, bract, always in a combination for the flower, pedicillate 

actinomorphic, bisexual, monochamadous incomplete, pentamerous, hypogynous etc. 

Perianth : No. of tepals 5, fused so gamotepalous, aestivation valvet, colour of tepal, white 

etc. 

Androecium : No. of carpel is one i.e. monocarpellary unilocular, style long, stigma simple, 

placentation marginal ovary superior etc. 

Friut : Capsule 

Pollination : Insect pollination 

Economic importance  

1) Bongainvillaspectabilis – ornamental plant 

2) Nurogalisjalaka – ornamental plant 

3) Boroela rem – medicinal plant anticeptic medicinal product. 

 

 



 



RACTICAL NO.9 

LILIACEAE 

Habitat : Terrestrial 

Habit : Shrubs, trees, annual 

Root :Adventitous root system 

Stem : Aerial, erect, usually quadrangular and covered with glandular hairs 

Leaf : Leaf is radial or cauline, petiolate or sessile and exstipulate, reticulate venation, 

simple, opposite, rarely pinnately dissected or compound. 

Phyllotaxy : Alternate 

Inflorescence :Racemose, inflorescence flower are solitary 

Flower :Pedicillate, bractiate, complete, homochlamydous, cycline, trimerous, 

actinomorphic zygomorphic bisexual or unisexual hypogynous. 

Perianth : six  stamen, free or fused arranged in two whorls of three each aestivation usually 

valvate or imbricate perianth lobe are covered and attractively coloured. 

Androecium : Number of stamens 6, arranged in two whorls, of three each filament are free 

and rarely connate. 

Gynoecium : ovary is superior, tricarpellary, syncarpous, trilocular, axile placenta style 

simple. Stigma is three lobed, marginal placenta single ovual. 

Fruit : Capsule 

Pollination : Insect pollination 

Economic importance  

1) Aloe veraa- useful in constipation and in the treatment of piles and tissues, juice of 

leaves is also useful against fever 

2) Allium cepa – mostly used in vegetables.It is also useful in medicinal value 

3) Asparagus racemose – this climbing xerophytic herb is used in ayurvedic system of 

medicine 



4) Convouariamajalis- ornamental plants 

5) Allium sativum – It is good as a prevents blocking of the arteries thus helping the 

heart 

 



 

 



RACTICAL NO. 10 

POACEAE 

Habitat : Terrestrial 

Habit : Cultivated herbs, annual 

Root :Advantaatous root 

Stem :Errect, simple or commonaly branch solid and swollen nodes, bear hallow internodes 

creeping rhizome 

Leaf : simple, alternate, lamina is long narrow liqualate, linear, lanceolate, petiolate , parallel 

venation 

Inflorescence :Spikelets 

Flower : Small, inconspious, bisexual, zygomorphic, hypogynous, green bractiate, two 

bractscalled lemma and palea. 

Perianth : Absent or reduce to 2 minute scales called lodicules these are usually fleshy 

Androecium : Stamens no. 1 -6 anteriorly present filament free, anthers dithecousbasifixed 

or versatile in trose 

Gynoecium :Bicarpellary or tricarpellarysyncarpous, ovary superior unilocular, basal 

placenttion 

Fruit : Caryopsis 

Pollination: Anaemophilly 

Economic Importance : 

1) Zea mays provides food for man which is great source of protein other species such as 

oryza sativa, Triticumaestivum , avena sativa, Sorghum valgare which a great source 

of food in daily life. 

2) Fodder grass for domestic animals provide by Cynodonductylon 

3) Sacchramofficinaum is good source of sugar 
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Gymnosperms: 

a) Cycas 

i. Habit, young leaf, bulbils, male cone, microsporophyll, megasporophyll, pollen grains, 

mature seed. 

ii. Study through permanent slides-Normal root (T.S.). Stem (T.S.), Ovule (L.S.). 

iii. Study through hand section-Coralloid root (T.S.), Rachis (T.S.), Leaflet (T.S.). 

b) Pinus 

i. Habit, long and dwarf shoot, scale leaves, foliage leaves, male cone, female cone, 

pollen grains (W.M.), winged seed. 

ii. Study through hand sections and permanent slides Root (T.S.), Stem (T.S.), Needle (T.S.). 

iii. Study through permanent slide - T.L.S. & R.L.S. of stem, L.S. of male cone, L.S. of female cone. 

c) Gnetum 

i) Habit, T. S. of Stem, Male cone and female cone. 

Paleobotany: 

a) Types of fossils (Specimens). 

b) Lygynopteris(Specimen / Permanent slide). 

Utilization of plants : 
a) Food plants – Study of the morphology, structure,andhistochemical tests of food storing tissue 

inJowar& Wheat. 

b) Histochemical test of lignin and cellulose. 

c) Cultivation of Oyster (Pleurotus) mushroom on agricultural waste. 

d) Vegetable oils – hand section of Groundnut & Sunflower Seed and staining of oil droplets by 

Sudan III. 

e) Study of the sources of Timber, Gum, Medicinal plants, Cosmotics and Perfumes. 

f) Study of Black pepper, Clove, Cinnamon, Cumin, Coriander. 

f) Field notebook, specimen collection, and tour report. 

***** 

 

 

 

 

 

 



PRACTICAL NO. 1 

CYCAS 

External  morphology 

1) Plant body is differentiated into an underground root system and an aerial system, i. e. distinguished 

into an erect stem and a crown of leaves. 

2) Roots are of two types i) primary or normal root and ii) secondary of corlloid root 

3) Normal root is a tap root growing deep into the soil ( positively geotropic) It is less branched and 

sometimes grow as thich as aerial stem 

4) Secondary roots are negatively geotropic and repeatly dichotomously branched and appear as 

corolloid dusters, projecting above the soil surface ( negatively geotropic)  

5) The young stem is almost tuberous but when grows old, it becomes thick columnar and unbranched( 

Branching is rare and is caused due to injury etc) The trunk is covered by persistent leaf bases. 

6) The stem bears a terminal group of leaves which are ditrophic  9 i.e. of two types) i) Folige leaves ( 

green assimilatory fronds) ii) Scales leaves ( brown & hairy) These leaves alternate with one 

another. 

7) Young foliage leaves are circinately coiled & are covered with ramenta. 

8) Cycas is dioecious and as such bears terminally either male or female reproductive structure 

ANATOMY OF NORMAL YOUNG ROOT 

1) The section is circular in outline. It shows an outer layer or epiblema, cortex and centrally 

located stele. 

2) Epiblema is made of single layer of thin walled cells. Some of theses cells bear unicellular root 

hairs. 

3) Cortex is multilayered with starch filled are also scattered in this region. 

4) Single layered indistinguishable endodermis and many- layered pericycle separates the cortex 

from vascular tissue 

5) The central stele is made of radius and exarch vascular bundles. There are two protoxylem 

groups and thus condition is diarch 

ANATOMY OF OLDER PART OF NORMAL ROOT 

1) It shows secondary growth, rest of the structures being similar to that of a young root 

2) The epiblema is ruptured due to the thick walled cork cells formed below it cork cells are a few 

layered deep and are arranged in brick- like fashion 

3) A large parenchymatous and multilayered cortex is present below the cork. A few tannin filled cells 

occur scattered in the cortex 

4) Endodermis is single layered. It is followed by many layered pericycle. 

5) Primary phloem is outermost ( near the pericycle) and is crushed during secondary growth. 

Secondary phloem follows this layer, the cells of which are intact. 



6) Cambium arcs are formed along the inner edges of phloem in the vascular region 

7) Following cambium, towards pith, is situated secondary xylem. The primary xylem is situated in the 

same region as before the secondary growth. 

8) Medullary rays are formed. 

9) In the centre is a smallparenchymatous pith. 

 

Anatomy of Coralloid root: 

1) The structure is almost similar to that of a normal root. It consist of epiblema ,differetiated cortex and 

vasccular tissues. 

2) It has an outer – most , single layered epiblema. 

3) The cortex is divisible into three regions outer, middle and inner. The outer and inner cortex are almost 

similar in size. These are made of parenchyma. 

4) The middle cortex is also called Algal zone the cells are radially elongated. A blue green alga Anabaena 

cycadae occurs endophytically in thses cells. It is believed to be symbiotic and helps in nitrogen 

fixation. 

5) Cortex and vascular tissues are separated by single layered endodermis, followed by many layered 

pericycle. 

6) Vascular bundles are radial and xylem is triarch and exarch. 

7) Secondary growth is generally absent, in present it is very less. 

 

Anatomy of young part of Stem : 

1) It is irregula in outline due to the presence of numerous persistent leaf bases. 

2) The structure is divisible into cortex vascular tissue and pith. 

3) Greater part of the stem is made of starch filled parenchymatous cortex. It is traversed by many cut, 

girdle shaped leaf traces, supplying the leaves. Many mucilage ducts are irregularly scattered in this 

region. 

4) Stele is an ectoploicsiphonostele. 

5) Endodermis surrounds the stele. It is single layered while underlying pericycle is few called thick. 

6) Vascular cylinder is comosed of many vascular bundles, arranged in a ring. Ring of vascula bundles 

lies near the centre and is very small in comparison to the massive cortex 

7) The vascularr bundles are conjoint, collateral endaarch and open. 

8) Xylem is made of tracheids only and xylem parenchyma. Vessels are absent. Phloem consistof sieve 

tubes, phloem parenchyma and phloem fibres. 

9) The young stem is monoxylic ( i.e. with one ring of vascular bundles only) 

10) There is a largeparenchymatous pith in the centre, with scattered mucilage canals. 

 



Anatomy of Rachis : 

1) It is cylindrical in outline, showing insertion of pinnae on the adxial side ( upper side) 

2) The rachis is differentiated into epidrmis hypodermis, ground tissue and a ring of vascular bundles 

3) Epidermis is single layered thickly cuticularised and is interrupted by stomata through out its 

surface. The condition known as amphistomatic. 

4) The hypodermis is mainly composed of thick walled cells ( sclerenchyma) Intermixed with these 

cells are  FEW CELLS HAVING CHLOROPLASTS CHLORENCHYMA. 

5) This scelrenchymatous hypodermis is 2-3 layered towards adaxial side and many layred toward 

abaxial side is followed by ground tissue. 

6) The rest of the tissue that forms most part of the section is called ground tissue. It is 

parenchymatous. 

7) Many mucilage ducts are scattered through out the ground tissue. Mucilage ducts are double layered, 

the inner layer being composed of epithelial cells and the outer of tangetially elongated 

sclerenchymatous cells. 

8) The vascular bundles are arranged in an inverted omega shaped arc. Each vascular bundle is 

surrounded by a thick walled single, single – layered bundle sheath It is conjoint, collateral and 

open. 

9) The arrangement of xylem and phloem differs in vascular bundles at the base central and upper 

region of the rachis.. 

Anatomy of Leaflet 

1) The leaflet shows a distinct midrib and the wings 

2) On the upper side a thickly cuticularized and single- layered upper epidermis is present 

3) Hypodermis is present below the epidermis it is sclerenchymatous 

4) Mesophyll lies below the hypodermis and is well developed. It is differetiate into upper palisade 

layers and lower layers of sponggy parenchyma. 

5) Spongy parenchyma with many intercellular space lies immediately above the lower epidermis. 

6) On either side of the centripetal metaxylem of midrib bundle and some what connected with it are 

present two  small groups of trachieds like cells The transfusion tissue 

7) Lower epidermis bunds the leaflet from lower side. It is thickly cuticularised and single layred 

sunken stomata are found in the lower epidermis in the midrib region. 

8) Stomata are very much sunken in the lower epidermis in C. reuoluta while they are not so much 

unken in C. circinalis. 

9) Phloem lies towards the abaxial( lower side ) .it between xylem and phloem cambium is present 

              Bulbil 

1) Bulbil are produced adventitiously, on basal part of the plant in the crevices between the persistent 

leaf bases 

2) The decurrent base of the bulbil remains covered with scales leaves 



3) A few foliage leaves are given out from the central part. 

4) It germinnates under favourable conditions and produces new plant or else decelops into a branch 

giving an appearance of dichotomous branching. 

5) This is the commonest method of reproduction in C. revoluta in north India male plants being rare in 

this region. 

L.S. of the male cone : 

1) The L.S. shows stalk and the cone 

2) Male cone is attached at the apex of the plant by a stout and broad stalk 

3) The cone itself consists of a central cone axis with many microsporophylls 

4) Each microsporophylls is attached to the cone axis. The part of microsporophyll away from the axis is 

opcurued and is caalledapophysis. 

5) The upper surface of the microsporophyll is sterile 

6) The lower surface of the microsporophyll is fertile and bears many microsporangia in groups. 

7) Microsporophylls in the middle part of the cone are the largest and get grdually smaller towards the base 

and the apex. 

 

Microsporophyll and sporangia: 

1) A single microsporophyll is woody more or less horizontally flattened structure and triangular in 

shape. 

2) It is differentiated into a fertile and sterile part. Fertile part is wedge- shaped and is expanded distally 

from a narrow point of attachment. Sterile part is the distal part of the microsporophyll which tapers 

into an upcurvedapophysis. 

3) Lower surface of the fertile part of the microsporophyll bears microsporangia in groups of 3-4 

forming definite sori 

4) Microsporangia are arranged in sori around central papilla. Sporangia show radial lines of 

dehiscence. Many hairs are distributed on this surface mixed with sporangia. 

T.S. of Microsporophyll : 

1)  The section shows microsporangia attacheed to the abxial surface by their short stalks 

2)  A mature microsporangium has many layered wall, differentiated into three layers. The outermost layer 

is thick and cutinized termed as exothermicum. The remaninginnerr layers are thin and are endose a tapetum 

3) numerous microspores remain enclosed inside the wall of the microsporangium. 



4) In the microsporophyll are present many mucilage ducts which are irregularly scattered among the 

rounded mesophyll like cells which form the tissue of the sporophyll. 

 

Megasporophyll 

1) Female reproductive body consists of megasporophyll arranged spirally and arising in acropetal 

succession on the stem 

2) Megasporophylls appear as a rosette or a crown leaving the apical meristem unaffected to grow 

further. A crown of megasporophyll is formed each year. Numerically they are more than the leaves. 

3) They leave their persistent bases on the stem 

4) Each megasporophyll is leaf like and densely covered with brown hairs. It varies in size from 6-12 

inches. 

5) Each megasporophyll is distinguished into a proximal (lower) petiole a middle ovule bearing portion 

and a distal ovule bearing portior and a distal (upper) pinnately dissected sterile part. 

6) The middle portion of sporophyll bears ovules which are borne in two rows one on either side. The 

ovules of the two rows may be opposite or alternate. 

7) Ovules are generally yellow or orange or dark green coloured. Shortly stalked oval and smooth. 

Number and size of the ovules differ from species to species. 

8) All the ovules do not develop fully, some of those which remain unpollinated and small finally abort. 

L.S. of Ovule 

1) The section shows orthotropous – nature of the ovule 

2) It is unitegmic. The integument is very thick. It remains fused with the nucellus except for the nucellar 

beak leaving a small and narrow micropyle 

3) The integument consist of three distinct layers an outer fleshy layer middle stony layer andan inner fleshy 

layers are supplied with vascular strands but the middle stony layer receives no vascular supply. 

4) The nucellus lies just below the integument and forms a nucellar beak in the region of the micropyle. 

5) A few cells of this nucellar break dissolve themselves and form a pollen chamber that lies in the central 

region of the beak. 

6) The innermost region of the ovule is filled with the tissue of female gametophyte, where it lie two 

archegonia situated opposite the pollen chamber . 

7) The orangecoloured, fleshy ovules are oval in shape and each shows a small point at the distal end which 

represents the remant of the micropyle. 

 



L.S. of Seed : 

1) It shows seed coat, nucellas, embryo and female gametophyte 

2) Seed coat consists of sarcotests( from outer fleshy layer of integument) and middle sclerotesta ( From 

middle stony layer) the inner fleshy layer of the integument appears as thin and papery structure in the seed  

3) integument encloses a papery nucellus endosperm and female gametophyte form the inner part of seed. 

4) A straight embryo remains embedded in the endosperm .it has two unequal cotyledons  

 

PRACTICAL NO. 2 

PINUS 

EXTERNAL MORPHOLOGY 

1) It is a tall conical tree and therefore commonly grouped under ‘ conifers’ 

2) The plant body is differetiated into root, stem and leaves 

3) Underground root system is formed by tap roots which disappear early and ovly lateral roots  persist 

later on. 

4) The younger root are generally surrounded by fungal hyphae – the ectotrophicmycorrhizae . 

5) Aerial branch system consists of cylindrical, rough ( being covered with scaly bark)  and branched 

stem 

6) The branching is monopodial and the branches are arranged in whorls 

7) The branches are dimorphic ( of two types) branches of unlimited growth or dwarf shoots 

8) Branches of unlimited growth or long, shoots are present on the main trunk. These are produced at 

regular intervals 

9) Branches of unlimited growth or dwarf shoots are borne on the main stem and on long shoots in the 

axisls of scale leaves. Dwarf shoots also posses many scale leaves end bear group of foliage leaves at 

the apex. 

10) The leaves are also dimorphic scale leaves and foliage leaves. 

II ANATOMY OF YOUNG ROOT 

1) The section is almost circular in outline 

2) The tissue are differentiated into epiblema cortex and vascular tissues. 

3) Outermost single layer is epiblema .it gives out many thin and unicellular root hairs. 

4) Cortex is multilayered and parenchymatous 

5) Endodermis separates outer cortex and central vascular cylinder. It is single layeres and cells are 

radially thickened 

6) It is followed by a multilayered pericycle 



III ANATOMY OF OLD ROOT 

1) The section shows cork, cortex, primary and secondary vascular tissue and a small pith. 

2) The outermost are several layers of cork. 

3) Many groups of stone cells occur scattered just below the zone of cork. 

4) Secondary cortex follows cork. It is parenchymatous and few layered deep 

5) Many resin canals are found in the secondary cortex 

6) Primary phloem occurs in two patches the tissues are mostly crushed and obliterated. Secondary 

phloem that follows as a few layered deep ring. It consists of sieve tubes, sieve plates, phloem 

parenchyma and albuminous cells. 

Iv ANATOMY OF THE YOUNG LONG SHOOT 

1) Outline is wavy due to the presence of scaly leaves 

2) The stem is differentiated into epidermis cortex and stele 

3) The outermost single layer is epidermis. It is thickly cuticularised 

4) Cortex is multilayered and lies below the epidermis. The outer few layers forming hypodermis are 

sclrenchymatous. Inner layers are thin walled and parenchymatous I which large number of resin 

canals and leaf traces are distributed irregularly 

5) The cavity of resin canal is bounded by a glandular, resin secreating epithelial layer, outer to this 

layer are one or two layers of sclerotic cells. 

V ANATOMY OF THE OLD LONG SHOOT 

1) The section shows cork, cortex, primary and secondary vascular tissues and pith. 

2) The outermost region is formed by the successive layers of cork. It consists of thick and suberised 

cells 

3) Cork cambium follows cork it is made of a few layers of regularly arranged cells 

4) Secondary cortex present below is parenchymatous 

5) Primary cortex is parenchymatous and many layered. The resin canals occur irregularly distributed 

in this region. 

6) Phloem is composed of sieve tubes and phloem parenchyma 

VI T.S. OF DWRF SHOOT AT THE BASE-( BEFORE SECONDARY GROWTH) 

1) Dwarf , shoot also shows a little amount of secondary growth. 

2) The section shows scales leaves, single layered thick walled epidermis few layers of cork cells and 

parenchymatous cortex with resin canals and tannin- filled cells 

3) Primary phloem is crushed and form patches. Secondary phloem underlines it and forms a complete 

ring. 

4) Secondary xylem is small & is separated by a thin ring of cambium from the phloem region. 

VIII T.S. OF THE DWARF SHOOT AT UPPER END 



1) The structure is essentially similar to one found at its base. 

2)  


