
Unit: 1 
1. Study of herbarium 
2. Study of analytical characters 
3. Preparation of indented and bracketed keys 

 
4. Study of following families: 
1. Magnoliaceae 
2. Nymphaeceae 

3. Papaveraceae 
4. Brassicaceae 
5. Capparidaceae 
6. Rutaceae, 

7. Rhamnaceae 
8. Combretaceae 
9. Lythraceae 
10. Cucurbitaceae 

11. Apiaceae, 
 
5. Mounting of pollen grains (acetolysis method) 
 

Note: Students should undertake excursion to ecologically 
different areas 
for plant study and submission of list and photographs of wild 
plants at thetime 

 

 

 

 

 

 

 

1. Magnoliaceae 
 



Aim:- To study and describe the plant of family magnoliaceae. 

The given flowering twig of plant Michelia champaca. 

Description:-  

Habitat:- Terrestrial  

Habit:- Shrub or small tree, Cultivated for flowers as an ornamental plant.  

Stem:- Woody, erect, herbaceous, outline cylindrical branched, inner solid, 

Green in young while brown when mature. 

Leaves :- Simple, exstipulate, unicostatereticulately veined, shape ovate,  

margine entire, apex acute, base-obtuse, phyllotaxy alternate. 

Inflorescence :- Solitary-axillary 

Flower:-Bractiate, pedicillate, hermaphrodite, actinomorphic, hypogynous, 

complete, bisexual, calyx and wrolla indistinct 50 termed as periant. Yellow 

coloured. 

Perianth:- Usually it is whorled and consists of three whorls, distinguished into 

calyx and corolla. 

Androecium:- Arranged spirally, distinct, stamen indefinite in number, filament 

short or absent, another-bilohed and attached basally.  

Gynoecium:- No. of carpels indefinite, remains free apocarpous. Gynoecium may 

be sessile, elongated, ovules are many in number, placentation is parietal.  

Fruit:- Aggregate or berry. 

Pollination:-Entamophilous.  

Plants of economic importance:-  

1. MicheliaChamaca:- It is an ornamental plant, flower are showy and have 

pleasant fragrance, oil extracted from them is used in perfume industry. Flowers 

and fruits both used in treatment of renal disorders.  

2. Liriodendron tulifera:- The tree is highly ornamental vields commercial 

timber which is sold commercially under the name of canary white wood. 

  



 

 

 

 



2. Nymphaeceae 
 

 Aim:-To study and describe the plant of family Nymphaceae. 

The given flowering twig is of. Nymphaea Lotus 

Description:-  

Habitat:- Aquatic 

Habit :-Herb, mizomatous, perennial, wild as well as cultivated. 

Root system:-  

Stem:-Erect, outline, cylindrical, inner fistular, surface, glabrous, colour green. 

Watery latex is present and vascular bundles are scattered. 

Leaf:-Exstipulate, petiolate, simple, shape is peltate, margine entire, surface is 

shiny, phyllotaxy is alternate, waxy coating is present to float on water, and have 

multicostate reticulate type of venetion. 

Inflorescence:-Solitary cyme. 

Flower :-Ebractiate, pedicalate, actinomorphic, bisexual complete, hypogynous, 

purple in colour.  

Calyx:-No. of sepal-4, polysepalous, sepalloid and qestivation is imbricate. 

Corolla:- No. of Petals- Numerous, polypetalous, petals present in multiple of 4, 

aestivation is valvate, colour is purple. 

Androecium:-No. of stamens- Numbers, polyandrous, filament is extended, long 

appendages formed. Anothers are dithewus attachment of anther is adnet, and are 

spirally arranged on thalamus, introse type, rigid (hard). 

Gynoecium:-No. of carpels- Numerous, multicarpellary, apocarpous, ovary is 

embedded in thalamus style is stout and curval, stigma is placentation is basal. 

Fruit :-Compound, etario of follicles. 

Pollination:-Entamophilous. 

Plants of Economic Importance:- 

1. Nelumbonucifera:-A common aquatic herb, cultivated in lakes for its 

rhizomes, seeds, and young leaves are eaten as vegetable. The mature leaves 

are used as feast plate. Also a highly orrnametal plant. 

2. Nymphaea alba:-Its an aquatic herb. The root stocks are edible. 

 

 

 

 

 

 



 
 

 

3. Papaveraceae 



 

Aim:- To study and describe plant of family papaveraceae. 

The given flowering twig is of plant Argimone maxicana. 

Description:-  

Habitat:- Terrestrial  

Habit:- Spiny herb, annual and wild. 

Stem:- Erect, cylindrical, herbaceous, branched, inner solid, colour green. 

Yellow latex is present in it and spines are present upon stem. 

Leaves:-Exstipulate, sessile, simple, many lobed, leaves may be dissected. 

Margine entire, apex acute while base obtuse. Unicostatereticulately veined, 

phyllotaxyalternate.Leaves are spinous and have latex in them. 

Inflorescence:- Solitary, axillary. 

Flower:-Ebractiate, pedicillate, showly, complete, actinomorphic, bisexual, 

heteroclamadous, trimerouscarranged 3+3, hypogynoys and yellow coloured. 

Calyx: Number of sepals-3, polysepalous, aestivation is twisted, sepalloid, 

deciduous. 

Caroll:- No. of petal-multiple of sepal i.e. 6 arranged in (3+3), polypetalous, 

aestivation is imbricate yellow coloured. 

Androecium:- No. of stamens- numberous, spirally arranged, polyandrous, 

filament-long, anther-dithecous, attachment- basifixed, extrose. 

Gynoecium:- No. of Carpel-5, Pentacarpellary, syncarpous, unilocular, ovules 

many, style absent, stigma-lobed, ovary superior, placentation- partiatial, 

presence of latex. Yellow latex alonwith hairy spines are present. 

Fruit:- Capsule. 

Pollination:-Entamophilous. 

Plants of Economic importance:-  

1. Argimonemaxicana:-Seeds are source of semi-drying oil used as 

lubricant and in medical treatment of skin diseases. Oil cake is utilized as 

fertilizer. Also used to adulterate mustard oil, and is probable responsible 

for out break of epidemic dropsy. 

2. PapaverSomnifera:-The opium is derived from milky juice of unripe 

capsules. It contains several alkaloids such as morphine, codein, 

papaverine and narcotize. Pulp used in manufacture of wrapping paper.  





4. Brassicaceae 
 

Aim:- To study the plant from family Brassicaceae 

The given plant is of Brassica compestiris. 

Description:-  

Habitat :- Terrestrial  

Habit :-Herbacious, annual, wild as well as cultivated. 

Root system:-Tap root 

Stem:-      Erect, outline cylindrical, well branched, inner fistular, surface 

glabrous, green coloured and watery latex is present. 

Leaf:-       Stipulate, petiolate, simple type, shape is lanceolate in yound leaves 

while lyrate in old leaves, margine dentate, apex acute, base obtuse, 

surface hairy, inner fleshy, colour green, phyllotaxy alternate, and 

uniwstatereticulately veined. 

Inflorescence:-Racemose, simple raceme type. 

Flower:-   Ebractiate, pedicillate, actinomorphic, bisexual, complete, 

tetramerous, hypogynous yellow wloured. 

Calyx:-    No. of sepals-4, polysepalous, sepalloid, and aestivation imbricate. 

Corolla:-  No. of petals-4, polypetalous, arrangement, cruciferous, aestivation 

valuate and yellow coloured. 

Androeclum:- No. of stamens-6 (4+2), tetradinamous condition, 4 inner with long 

filaments and 2 outer with short filaments anothers are dithewus, 

introse and attachment is basifixed. 

Gynoecium:- No. of carpels-2, bicarpellary, unilocular in yound stage and due to 

the development falseptum becomes bilocular in old stage, ovary is 

syncarpous style long, stigma is knob shaped, ovary is superior in 

position while placentation is parital. 

Fruit :-Siliqua 

Pollination:-Entamophilous or Anaphilous. 

Plants of economics importance:-  

1. Brassica Comperstries:-An oil seed crop. The oil is used for cooking and 

burning purpose. Dil cake is used as cattle feed. Also used as vegetable. 

2. Raphanussativus:-A herb, cultivated for its edible leaves and thickened 

conical fusiform root is edible and used for piles, urinary and gastric. 

3. Brassica Oleracea:-Cultivated for its massive terminal leafy bud which is 

used as vegetable. 

 

  



 
 
 

5. Capparidaceae 



 

Aim:-To study and describe the plant of family Capparidaceae. 

             The given flowering twig is of cleome viscosa. 

Description :-  

Habitat:-Terrestrial  

Habit:-Herb, annual and wild. 

Stem:-  Erect, well brached, outline, cylindrical, inner, fistular, green in colour. 

Glandular hairs are present. 

Leaves:- Exstipulate, petiolate, palmately compound with 5 lobes, apex is 

tapered, base also tapered, margine is undulate or wavy, green in colour 

and reticulately veined, shape is lanceolate, phyllotaxy alternate, shows 

presence of glandular hairs. 

Inflorescence:-Racemose. 

Flower:-Bractiate, pedicilate, actinomorphic, complete, bisexual, tetramerous, 

hypogynous yellow coloured. Pedicel is hairy. 

Calyx:- No of sepals-4, polysepalous, sepalled, aestivation is valvate. 

Corolla:- No. of petals-4, polypetalous, yellow coloured, qestivation is valvate. 

Androecium:-No. of stamens- Numerous, polyandrous, filament is long, anthers 

dithercous, introse type, attachement is basifixed, another lobes are 

elongated. 

Gynoecium:- No. of carpels-2, bicarpellary, stigma bilobed, style short ovary 

synocarpous, unilocular, ovary wall with glandular hairs, position superior, 

placentation is parietal. 

Fruit:- Pod. 

Pollination:-Entomophilies. 

Plants of economic importance:-  

1. Capparisdeciduas:-The flowers bud and the fruits are used as vegetable. The 

pickle is prepared of green berries. The bark is used in cough, asthma and 

inflammations. Root used in fever and rheumatism. 

2. Cleome viscose:-a common rainy season herb with stickly used in curries. 

The seeds and leaves are also used for medical importance seeds are used as 

carminative and stimulant. 

 

 

 

 

 

 

 

 



 
 

 

 

6. Rutaceae 



Aim:- To study and describe the plant of family Rutaceae. 

          The given flowering twig is of plant. Citrus aurantium 

Description:-  

Habitat:- Terrestrial  

Habit:- Shrub / Tree, perennial, wild as well as cultivated. 

Root System:- Tap root, Well branched. 

Stem:- Erect, woody, branched, cylindrical, glabrous, inner solid, colour, green 

when   young and brown in old. Some times spines present upon it. 

Leaves: Simple, exstipulate, petolate, coracious, persistant, lanceolate, margin 

serrate or entire, apex acute base obtuse, unicostatereticulately veined, 

surface glabrous, phyllotaryalternate.Essential oil phyllotaxy alternate. 

Inflorescence:-Cymose, solitary axillary. 

Calyx:- No. of sepals-5, gamosepalous, aestivation imbricate, sepalloid. 

            Sepals are gland dotted. 

Corolla:- No. of petals-5, polypetalous, aestivation is imbricate and colour 

white. 

Androecium:- No. of stamens- many (15-60), inserted around annular disc, 

polyadelphous, filament connate, compressed at base, another oblog, 

attachment basifixed, introse. 

Gynoecium:- No. of carpels-many, polycarpellary, syncarpous, 

             style-stout, multolocular, stigma, capitates, ovary superior,     

placentation axile.  Posseses nectar secreting disc. 

Fruit:- Berry! Hesperidium (Juicy fruits). 

Pollination:-Entamophilous. 

Plant of economic importance:-  

1. Citrus media:- The fruits are edible and mainly used for pickling. The peel 

and pulp are made into marmalades and other presumes. Its rich source of 

vitamin ‘c’. 

2. Citrus reticulate:- The fruits are rich source of vitamin ‘c’ and they are 

edible. The essential oil is extracted by means of distillation which is used in 

the manufacture of confectionary, perfumery and cosmetics. 

  



 
 
 

7. Rhamnaceae 



  

Aim:- To study and describe the plant of family Rhamnaceae. 

         The given flowering twig is of Ziziphus   mauritiana  plant. 

Description:-  

Habitat:- Terrestrial  

Habit:- Tree, perennial, mostly  wild and cultivated. 

Root System:- Tap root, Well branched. 

Stem:- Erect, woody, branched, outline spinous, terate,cylindrical, inner solid, 

surface woody, brownish in old while, greenish in when youngstage,surface 

glabrous.  

Leaves:stipulate where stipules get modified hook like spines, petiolate, 

Simple,ovate shaped apex is acute, base is obtuse ,  margin cerate, 

multicostatereticulate veined,  phyllotaxy is  alternate. Upper lamina is green in  

colour  and while lower lamina have pubescence hairs 

Inflorescence:-Cymose, monocacial cyme  

Flower:-Bractiate, pedicilate, actinomorphic, complete, bisexual, 

pentamarous,polypetalous hypogynouswhite in colour Floral whorls present on the 

disc. 

Calyx:- No. of sepals-5,polypetalous, sepalloidValvateaestivation, light in colour. 

Corolla:- No. of petals-5, polypetalous, aestivation is valvate andwhitecolour 

Androecium:-No. of stamens- 5  polyandrous, filament in long, another 

bilobeddithecous, attachment basifixed, anther are introse, epipetalous  

Gynoecium:- No. of carpels-2, bicarpellary, syncarpous, ovary bilocular,  style-

short , stigma, are two in number , ovary superior, placentation axile. 

Fruit:- Berry 

Pollination:-Entamophilous. 

Plant of economic importance:-  

1. Ziziphus jujube :- The fruits are edible and bark used by tanners  

2. Rhamnusfragula:- 

 

 

 

8. Combretaceae 
 



Aim:-To study and describe the plant of family Combretaceae. 

The given flowering twig is of Quisquals indica 

Description :-  

Habitat:-Terrestrial  

Habit:-perennial,  and wild as well as cultivated  

Root :- Tap root ,well  branched  

Stem:-Weak, sub scadent, herbaceous, cylindrical, inner solid outré surface 

showy & hairy  

Leaves:- Exstipulate, petiolate, ovate to oblong, margin entire, 

uniwstatelyreticulately veined,  phyllotaxyopposite, apex acute & base obtuse  

Inflorescence:-Racemose. 

Flower:-Bractiate, pedicilate, actinomorphic, complete, bisexual, pentamanous, 

epigynouswhite pinkcoloured. Posseses fragrant smell. 

Calyx:- No of sepals-5, gamosepalous, sepalled, aestivation is valvate.calyx tube 

is formed upto the ovary &adnet to ovary   

Corolla:- No. of petals-5, gamopetalous, pinkish whit coloured, aestivation is 

valvate.corolla forms long corolla tube 

Androecium:-No. of stamens-9 (5-4 )arranged , filament is long, anthers 

connective , bilobed,attachement is dorsifixed,&introse 

Gynoecium:- No. of carpels-1, monocarpellary, stigma captet, style long ovary 

synocarpous,  ovary inferior  ,  placentation is axile. 

Fruit:-Drupe 

Pollination:-Entomophilies. 

Plants of economic importance:-  

3. Quisqualis indica:-ornamental plant ,seeds are anthelmintic. Tender shoots 

are edible 

4. Terminalia procera:-wood is used for interior fittings, almond used as dry 

fruit & in sweet dishes. Its nutritious & brain nourishing dry fruit.  

 

 

 

 

 

 



 
 
 

 
 

9. Lythraceae 
 



 

 

10. Cucurbitaceae 
 

Aim:- To study and describe the given plant of family cucrbitaceae.  



The given flowering twig is of plant cucurbita maxima. 

Description:-  

Habitat:- Terrestrial. 

Habit:- Climbing herb, annual, cultivated for vegetables. 

Root system:- Tap root, branched. 

Stem:- Prostate, weak, herbaceous arial climbing with tendrils, inner 

angular, branched, inner solid, green. 

Hairs and tendrils are present on stem. 

Leaves:- Simple, petiolated, large exstipulate, cordate, palmately lobed, 

multicistaereticulately veined, phyllotaxy alternate. 

Leaves are large sized and hairy. 

Inflorescence:- Solitary, axillary, only male or female flower is present. 

Flower:-Ebractiate, pedicillate, incomplete, actinomorphic, regular 

unisexual (male flower), hairy, epigynous, pentamarous, yellow coloured. 

Calyx:- No. of sepals-5, polysepalous, valuate aestivation, sepalloid, 

comanulate. 

Corolla:- No. of petal-5, gamopetalous, aestivation valuate, yellow 

coloured. 

Petals inserted on calyx tube. 

Androecium:- No. of stamen-5, united-synandrous, filament adent to 

calyx, long, another monotherous, attachment – basifixed, extrose, 

filament is conate or free. 

Gynoecium:- Gynophore is absent. 

Fruit:- Soft fleshy large sized berry. 

Pollination:-Entamophilous.  

Plants of Economic importance:-  

1. Cucurbita maxima:- Cultivated and grown for its large edible fruits 

which are then used as vegetable. 

2. Luffa cylindrical:- Fruits are used as vegetable. The dried fruits yield 

a spongy substance which is used as a sponges for oil filters and 

bathing.  

3. Cucurbitamoschata:-The fruits are edible and are eaten as vegetable. 

  



 

 

11. Apiaceae 



 

 

 

 

 



 

 

 

 

Semester   :-  VI  

 

B.Sc. III Year (Practical) 
Semester – VI 

Paper XXII (A) 
(Diversity of Angiosperms-II) 

                                                                               (45 L) 
1 . Study of following families: 

1. Oleaceae 
2. Asclepiadaceae 

3. Convolvulaceae 
4. Scrophulariaceae 

5. Verbenaceae 
6. Amaranthaceae 

7. Euphorbiaceae 
8. Orchidaceae 

9. Liliaceae 
10. Commelinaceae 

 
2. Mounting of pollen grains (acetolysis method) and measurement of    

     pollen size. 
 
3. Study of different types of stomata and epidermal structures 

    (Trichome) 
 

4. Identification of plants up to species by using flora (Flora of Bombay 
     Presidency/ Flora of Marathwada) 

 
5. Students should undertake excursion to ecologically different  

    areas for plant 

 

 

 



 

 

 

 

 

 

1. OLEACEAE 

 

Aim:- To study and describe the plant of family oleaceae. 

The given flowering twig is of family oleaceae and plant Jasminumhumile. 

Description:-  

Habitat:- Terrestrial  

Habit:-Seadent and twining shrubs cultivated perennial. 

Root System:- Tap root, well branched. 

Leaves:- Simple, exstipulate, margin entire, nearly sessile,  unicostate, 

reticulately venation, alternate phyllotaxy, green in colour. 

Stem:- Erect, well branched, outline cylindrical, surface glabrous,  

herbaceous when young then become woody, green coloured. 

Inflorescence:-Cymose. 

Flower:-Ebracteate, pedicillate, bisexual, complete, actionmorphic, hypogynous 

tetramerous, yellow coloured. Disc towards lower side. 

Calyx:- No. of sepals-4, gamosepalous, usually bell shaped sometimes  

cylindrical, imbricate qestivation, green coloured.  

Corolla:- No. of petal-4, gamopetalous, imbricate qestivation, yellow  

coloured, forms corolla tube.  

Androecium:- No. of stamens-2, epipetalous, alternate to carpel, inserted on 

corolla tube, filament short, another dithecous, extrose. 

Gynoecium:- No. of carpels-2, bicarpellary, syncarpous, ovary, superior,  

bilocularaxile placentation, style simple, stigma capitates. 

Pollination :-Entamophilous. 

Plants of Economics Importance:-  

1. Jasminumhumile:-Its an ornamental plant, thus cultivated in gardens or houses 

for their scented flowers. Flowers are the source of oil used in perfumery. The 

roots are useful in curing ringworm. 



2. JasminumSambac:- The decoction of the leaves and roots are used for eye sore. 

The scented flowers contain an essential oil which is used in preparation of 

perfume.  

 

 

 

 

 

 



 

 

 

 

 



  



 

2. ASCLEPIADEACEAE 

Aim:-      To study and describe the plant of family Asclepiadaceae. 

                 The given flowering twig is of plant calotropisprocera. 

Habitat:- Terrestrial, Xerophytic plant. 

Habit:-       Mostly shrub, wild and perennial. . 

Root System:- Tap root, well branched.  

Stem:- It is well distributed with latex vessels. Erect, herbaceous, well 

branched, cylindrical outline, inner solid, powdery wating, green in colour. 
Leaves:- Simple, unicostatereticulately veined, exstipulate, sessile / subsessile, 

shape obvate or oblong, apes acute, base heart shaped, margin entire, 

surface membranous, tomentos on surface. Phyllotaxy opposite decussate, 
green in colour. 

Flower:-Bractiate, pedicillate, complete, bisexual, pentamarous, actinomorphic, 

whitish purple, hypogyrous.  

Inflorescence:- Compound cyme. 

Calyx:-  No. of sepal-5, free, polysepalous, aestivation is quinquncial (2) inside, 
2 outside, 1 overlapping), petalloid. 

Corolla:- No. of petals-5, polypetalous, twisted qestivation, whitish purple in   

               colour. 
Androecium:- No. of stamers-5, filament short, fused forming an appendage 

called corona, anothers fused with stigma called gynostegium, possesses 5 

pollinia in which pollens are filled in sac like structures, called pollen sacs. 

These sacs are fused at point called corpusculum, through translators.  
Gynoecium:- No. of  carpel-2, bicarpellary, when young syncarpous and 

becomes apocarpous in old, style –swollen / thick, stigma- pentangled; 

forming gynostagium. Ovary-superior, bilocular, placentation marginal 
when free and axile when fused. 

Follination :-Entarnophilous 

Fruit:- Follicle. 

Plants of Economic Importance:-  

1. Calatropis gigantean:- The floss is obtained from the seed, is used for he    

stuffing purpose. The Stem yield a fibre. Fresh leaves are used in the treatment of 

swellings. Gun powder charcoal is prepared from wood. Also a holibasal plant.  

2. Calatropisprocera:- Cultivated commonly for source of rubber. Roots  

of it are used in treatment of cough. Latex used in tanning industry.  

  



 

 

 

 



3. CONVOLVUACEAE 

Aim:- To study and describe the plant of family convolruaceae. 

The given flowering twig is of plant Ipomeacarnea. 

Description :-  

Habitat:- Terrestrial  

Habit:- Shrub, perennial mostly wild. 

Root System:- Tap root, well branched.  

Stem:- Erect, herbaceous, inner solid, outline cylindrical, aerial woody, lower  

portionsfistular, glabrous, green. Milky latex present. 

Leaves:- Simple, petiolate, exstipulate, apex as well as base acute, shape  

lanceolate, margine entire, surface glabrous unicostatereticulately 

venationphyllotaxy alternate. 

Inflorescence:-Cymose, dichasical cyme. 

Flower:-Bractiate, bracteolate, pedicillate, bisexual, complete, actinomorphic,  

pentamerous, hypogynous. 

Calyx:- Sepal-5, polysepalous, imbricate qestivation, sepalloid. 

Corolla:- No. of petal-5, gamopetalous, forms corolla tube, infundibulliform, 

valuvateqestivation. 

Androecium:- No. of stamens-5, polyandrous, epipetalous,  0 filament 3 smoall; 2  

large, another bilobe, basifixed, introse.  

Gynoecium:- No. of carpels-2, bicarpellary, syncarpous, ovary superior, bilocular,     

axile placentation forming dumb bell shape, hypogynous. Honey    secreting disc 

beneath ovary. 

Fruit:- Capsule. 

Pollination :-Entamophilous. 

Plants of Economic Importance:-  

1. IpomeaBatalos:- Cultivated throughout country for its edible tuberous  

roots. 

2. Ipomoea aquatic:-Its an aquatic herb, the young shoots and leaves are used as 

vegetable.  

 

 

 

 

 



 

  



 

4. SCROPHULARIACEAE 

Aim:- To study and describe the plant of family scrophulariaceae.  

The given flowering twig is of plant Mazus japonica. 

Description :- 

Habitat:- Terrestrial  

Habit:- Herb, prostate, annual. 

Root System:- Tap root, well branched.  

Stem:- Erect, prostrate, reduced, branched, solid, outline cylindrical, 

herbaceous, greenish brown in colour. Hairs present upon it. 

Leaves:- Simple, exstipulate, sessile, lamina narrowed basally into petiole, 

spathulate shaped, margin dentate, apex acute, base obtuse, 

glabrous, unicostatereticulately veined, green.  

Inflorescence:-Racemose. 

Flower:-Bracteate, pedicillate, complete, bisexual  zygomorphic, 

pentamerous, hypogynous, whitish purple in colour. 

Calyx:- No. of sepals-5, gamosepalous, green coloured, valvteqestivation, 

campanulate. 

Corollla:- No. of petal-5,  gamosepalous, bilabiate, upper lip-2 lobed, lower lip 

3 lobed, valvateqestivation, whitish purple, forms corollar tube.  

Androecium:- No. of stamens-4, polyandrous, epipetalous, didynamous, 

filament long and curved, another dithecous, hasifixed, introse.  

Gynoecium:- No. of carpel-2, bicarpellary, suncarpous ovary superior, 

bilocular with many ovules in each locule, axile placentation, 

style long, filform, stigma bilobed. 

Fruit:- Capsule or sometimes berry. 

Pollination :-Entamophilous.  

Plants of Economic Importance:-  

1. Digitalis purpurea:- Leaves are the source of drug digitals, a 

powerfulstirnulant. Reduces cardiac odema with dieresis. 

2. Verbascumthapus:- The plant possesses narcotic and medical 

properties. It is used to care asthma & other pulmonary diseases.  

 

 

 



 

 

 

 

 

 

 



 

5. VERBENACEAE 

Aim:- To study and describe plant of family verbenaceae. 

           The given flowering twig is of plant Lantana camera. 

Description:-  

Habitat:- Terrestrial  

Habit:- Shrub, wild, perennial. 

Root System:- Tap root, well branched.  

Stem:- Erect, branched, herbaceous, inner solid, outline quadrangular, small  

hairs and spines present upon it, green in colour. 

Leaf:- Simple, unicostatereticulately veined, exstipulate, petiolated apex  

acute, base obtuse, margin crenate, surface hairy, phyllotaxy opp.    

decussate, green coloured.  

Inflorecence:- Umbellate cyme. 

Flower:-Bractiate, pedicillate, complete, bisexual, tetramerous, variently,     

colouredmhypogynous. 

Calyx:- No. of sepals-4, gamosepalous, valuate qestivation, sepalloid. 

Corolla:- No. of petals-4, 2+2 arrangement, quinquncialqestivation,  

varientlycoloured.  

Androecium:- No. of stamens4, polyandrous, epipetalous, filament long,   

anotherdithecous, introse, dorsifixed. 

Gynoecium :- No. of carpels-1, bicarpellary, syncarpous, ovary superior,   

bilocular with one ovule each, axile placentation, style  

simple, stigma globular.  

Fruit:- Drupe. 

Pollination:-Entamophilous. 

Plants of Economic Importance:-  

1. Lantana Camera:- Ornamental plant. 

2. Tectonagrandis:- The wood is hard and thus used in ship building, 

bridge & heavy constructions, furniture, cabinet work etc. The bark yield a 

yellow dye which is used for staining basket. 

3. Vitexnegundo :- Grown for redemption of forest land. The branches used 

for manufacturing of baskets.  

 

 



 

 

 

 



 

6. AMARANTHACEAE 

Aim:- To study and describe plant of family Amaranthaceae. 

The given flowering twig  is of plant Achyranthus aspera. 

Description:-  

Habitat:- Terrestrial  

Habit:- Herb, Wild, annual  

Root system:- Tap root, branched.  

Stem:- Erect, herbaceous, outline quadrangular, inner, solid, branched,  

Pubescent hairs present, green. 

Leaves:- Simple, exstipulate, sub sessile, elliptic shaped, margine, entire, 

unicostatereticulately veined, rough surface, phyllotaxy 

opposite decussate, rounded at apex, obtuse at base coracious 

hairy surface Green in colour. 

Inflorescence:-Racemose, spike. 

Flower:-Bracteate, Sessile, bisexual, complete, cydic, actinomorphic,  

pentamerous, hypogynous, bractwles also present. Spines  present 

at tips of bracts and bracteoles. 

Perianth:- No. of tepals-5, polytepalous, dry, membranous, 

quinquncialqestivation, white or coloured.  

Androecium:- No. of stamens-5, antiltepalous, polyandrous, stamens  

alternated by fringed outgrowths, anothersdithecous, introse.  

Gynoecium :- No. of carpels-2, bicarpellary, syncarpous, ovary superior, 

unilocular, basal placentation, style short, stigma capitellate. 

Fruit:- Utricle. 

Pollination :-Entarnophilous.  

1. Achyranthusaspera:- Medicinal plant. It is used in treatment of piles, 

boils, skin eruptions renal problems etc. Inflorescence paste is used as 

an antidote against snake & scorpion bite.  

2. Amaranthusspinosus:- The ash of leaves is used in dyeing. Roots have 

medicinal properties and are used to cure exzema, gonorrhece. Also 

used as vegetable and fodder.  

 

 

 



 

 

 

 

 



 

7.  EUPHORBIACEAE 

Aim:- To study and describe the plant of family Euphorbiaceae. 

The given flowering twig is of plant Ricinus communis. 

Description:-  

Habitat:- Terrestrial 

Habit:- Shrub or small tree, annual / perennial. 

Root System:- Tap root, well branched.  

Stem:-  Erect, qerial, outline cylindrical, herbaceous above; and woody 

below inner solid, glaberous.  
Leaves:- Simple, petiolatepalmately lobed, lobes usually margine serrate, 

multicostatereticulately veined. Alternate phyllotaxy, green or raddish. 

Gland dots are present. 

Inflorescence:- Terminal Panicled cyme. 
Flower:- Pedicillate bracteates, unisexual monoecius male flowers towards 

lower portion and female flowers at apex, actinomorphic, hypogynous. 

Male flowers:-  
Perianth:- Tepal-5, polytepalous, lightly connate at base, valvateqestivation, 

green coloured. 

Androecium:- Stamen-5, each stamen profusely branched, another 
globose, basifixed Gynoecium absent.  

Female flowers:-  

Perianth :- Tepals-3, polytepaious, membranous, valvateqestivation.  
Androecium  absent 

Gynoecium:- No. of carpels-3, tricarpellary, syncarpoustrilocularaxile 

placentation, style short 3 bifid stigmas ovary superior. Covered with 

spiny  outgrowths. 
Fruit:- Capsule. 

Pollination :-Entamophilous. 

Plants of Economic Importance:-  

1. Jatroph curcas:- The seeds are purgative &antihelminthic seed oil used in 

manufacture of candle, soap, and as a lubricant. Seed oil is also used for 

treatment of skin diseases & rheumatism. 

2. Ricinus communis:- Seeds are the source of caster oil, which is mainly used 

as a lubricant and as a purgative. The stem yields paper pulp. Oil used for 

transparent soap, typewriter ink, perfume, paints etc.  

3.  

 

 

 



 

 

 

 



 

8. ORCHIDACEAE 

Aim:- To study and describe plant of family orchidaceae. 

The given plant (twig) is of Vanda roxburghi. 

Description :-  

Habitat:- Mostly epiphytes.  

Habit:- Herbs, wild, perennials. 

Root system:-Adventitious roots a Special development of the epidermis to form 

velamen other than aerial roots are serve as anchorage organs. 

Stem:- Leafy or Scapose, monopodially branched main axis grows year after year and 

axis continuously produces leaves apically. 

Leaves:- Simple, exstipulate, leaf surrounds stem. Axis short; thus leaves appear to 

come out from substratum, margin entire, apex acute, base obtuse, parallel 

veneation, phyllotaxy alternate. Fleshy leaves.  

Inflorescence:-Racemose.  

Flower:-Bracteate, pedicillate bisexual, xygomorphic, irregular, trimerous, 

colouredvariently, epigynous. 

Perianth :- No. of tepals-6, arranged in two whorls as 3+3, outer whor / makes calyx 

like while inner serves as wrolla, polytepalous, one of the tepals  of inner 

whorl becomes. Enlarged forming the labellum. The labellum is prolonged 

background into spur to collect nectar, imbricate aestivation.  

Androecium:- No. of stamens-6 (3+3), one of the stamen unites to extension of the 

gynoecium forming column another dithecous, introse.  

Gynoecium:- No. of carpels-3, tricarpellary, syncarpous, stigma three; lateral 2 fetile& 

very sticley while remaining one (1) is sterile ovary inferior, unilocular, parietal 

placentation. 

Fruit:- Capsule  

Pollination :-Entamophilous 

Plants of Economic Importance:-  

1. Vanilla Plantifolia :- The fruits are used for flavoring confectionery and in 

perfumery. 

2. OrchisLatifolia:- Tuberous roots edible and eaten during scarcity. Also  

used as sizing material in silk industry. Dry leaves used as narvine tonic.  

 

 

 

 

 



 

 

 

 

 

 



 

9. LILIACEAE  

Aim:- To study & describe plant of family liliaceae.  

Given flowering twig is of plant Allium cepa. 

Description :-  

Habitat:- Terrestrial  

Habit:- Herb, Cultivated, Annucel. 

Root System:- Adventitious roots, fibrous structures. Scales fieshy and outer 

are dry, memberanous, brown in colour. Forms bulby structure. 

Leaves:-Exstipulate, radical, alternate phyllotaxy, parallel reneation, fishey, 

smooth surface, glabrous, cylindrical in shape. Forms sheath like  

structurecoverning half steam. 

Inflorescence:- Several monochasial cyme arranged in an umbellate from,  

and enclosed by 2-3 membranous spathe like bract.  

Flower:- Simple, small incomplete, trimerous, actinomorphic, hypogynous,  

bracteates, Bracts are small and scarious white coloured. 

Perianth:- No. of tepals-6, arranged in 2 whorls as 3+3 petalloid,  

gamotepalous, inferior, white in colour.  

Androecium:- No. of stamens -6, 3+3 arrangement, polyandraous, filament 

narrow or dilated at  base, another bicelled, basifixed, introse. 

Gynoecium:- No. of carpels-3, tricarpellary, syncarpous, ovary superior,  

locules 3, axileplancetation, style short, filiform, stigma minute. 

Fruit:- Membranous capsule. 

Pollination:-Entamophilous.  

Plants of Economic Importance:-  

1. Allium cepa:- The bulb and leaves are used as vegetable worldwide. Also 

used as flavouring agent and spice ingredient . Fresh juice of bulb is 

bactericidal. Bulbs are stimulant, and are useful in dysentery treatment.  

2. Aloe Vera:-Its an important medicinal plant in Ayurveda. The leaves are 

fleshy whose pulp is used in treatment of skin, stomach and inflammatory 

diseases. Dried juice used in constipation.  

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

10. COMMELINACEAE 

Aim:- To study and describe plant of family commelinaceae. 

The given flowering twigs of plant commelinabenghlensis. 

Description:-  

Habitat:- Terrestrial  

Habit :- Weed, annual and wild. 

Root system:-Adventitous, fibrous weakly, branched fibrous roots. 

Stem:- Semi erect or creaping, rhizome, branched, jointed. It possesses nodes 

and internodes and are swollen. 

Leaves:- Simple, exstipulate, sessile, lanceolateshapped, multicostate 

parallellyverined alternate phyllotaxy, forms, sheath like structure,     apex 

acute, base obtuse / ovate, greenish with purplish tinge. 

Inflorescence:- Cymes surrounded by 1-3 bracts, trimerous, zygomorphic,  

blue incomplete, trimerous, zygomorphic, blue coloured. 

Perianth:- No. of tepal-6, arranged in 2 whorls of 3+3, valuate of imbricate  

question, polytepalous, 1 petal i.e. one of outer whole is large.  

Androcium:- No. of stamens-6, 3+3 arrangement, 3 are fertile and 3 sterile 

calledstaminodeantiphyllous, another, dithewus, discrete, filament  

long, blue in colour. 

Gynoecium:- No. of carpel-3, tricarpellary, syncarpous, ovary superior, 

trilocular, axile placentation 1 locute have 1 ovule while 2 have 2  

ovules each, style one, stigma capitates. 

Fruit:-Loculisidal capsule 

Pollination:-Entamophilous.  

Plants of Economic Importance:-  



1. CommelinaObliqua:- It is having medicinal properties. The roots are used 

as an anticlote to snake poison. 

2. Commelinabenghalensis:- The leaves are edible. Also have medicinal 

properties. Used as laxative for leprosy Rhizomes used as vegetable.  

 

 

 

 

 

 



 



Experiment No.:- 19 

 

Aim:- To mount the pollen grains and measure the pollen size. 

Following characters are observed in pollen grains: 

Characters:-  

1. Polarity :- The pollen grains are often formed in tetrads while in tetrad, one 

end of the individual grain is noted. 

a) Proximal pole by b) Distal pole   c) Polar axis   d) Equatorial axis. 

2. Symmetry:- The exine of grain may be symmetric or Asymmetric.  

3. Aperture :- The exine of pollen grain is often provded with apperatus  which 

are thin more or less distinctly deliminated areas formed only of a hyaline 

membrane. These areas are; 

a) Inaperturate b) Aperaturate while shapes of aperture are; 

1) Colpate:- Aperture elongated 

2) Porate- Circular aperture  

3) Spirapertature :- Continuous spiral like aperture  

 Distribution of Apertures:- on the basis of their distribution, following types 

are further recognized. 

1) Zono- Colpate-porte-Colporate or porate. 

2) Pan or Pantocolpate if pores or apertures are distributed over entire 

surface.  

4. Shape of pollen grain:- Determined by formula; 

    P × 100 

------------  where,  
         E  

 P = polar diameter & E= Equatorial diameter some of the shapes are  

prebolate, oblate, suboblate, oblate, spherical, prolate- spheroidal,  

sub-  prolate, prepolate etc.  

5. Exine stratification:- The wall is made of an intime and exine. The intine is 

colourless and disappears during slide preparation. Exine have 2 layers; the 

inner on homogenous and outer one heterogenous. They known as ending 

&ectine respectively. 

6. Exine ornamentation:- It shows diff. patters as given below; 

1) Filate patter:- The columellar forming ectine that produce pilate. 

2) Muri:- The intervening & areas between lumina is called as muri. 

3) Reticulate:-If network is produced then pattern is reticulate. 



4) Striate:- Lumina is parallel then striated. 

5) Areolate:- Network with raised areas.  

 Preparation of pollen grains for study:-  

1. Collection of material:- The polliniferous material (anthers) is collected or 

the herbarium sheets can also be used. 

2. Preparation of material:- Anthers are tapped by needles on slide. 

3. Pre-treatement:- A drop of alcohol is added to pollen grains. It will produce 

ring around pollens. The ring is wiped &deaned by using cotton. 

4. Mounting :- It includes followings steps; 

a) A small pellet of glycerine jelly prestained with methy green is taken. It 

is placed over the mass of pollen grain and then coverslip  is placed on 

it. 

b) A small piece of paraffin wax is placed closed to coverslip. 

c) Then, hold it on spirit lamp for sometime and observe under 

microscope. 



Experiment No.:- 20 

 

Aim:- Study of different types of stomata and epidermal structures. 

Stomata :- stomata are narrow opening found in epidermis  of green aerial 

apex parts specially Leaves of the  plant . A pore the stoma remains 

surrounded by two specialized  epidermal cells called guard cells. The guard 

cells are kidney shaped in Dicot. but dumble shape  in members of Graminae 

their wall is unevenly thick ended wall surrounded the pore is thickened & 

inelastic due to presence of secondary layer of cellulose but remaining part of 

wall remains thin, elastic & permeable five categories of stomata distribution 

have been basically recognized in the plants.  

 

Types of Stomata 

Aim :-To study the different types of stomata. 

Material : - Leaves of Bougainwillea, lpomea, Adhatoda, lxora, Sugarcane, giycerin, 

slide, cover glass, microscope etc. 

Procedure :-Peel off the lower epidermis of leaves. Mount the peel in glycerin and 

observe under microscope. 

Observation :-  

A)Bougainwillea leaf: 

1. In bougainwillea leaf stomata is made up of two guard cells. 

2. Guard cells are surrounded by a limited number of cells. 

3. In Bougainwillea stomata is surrounded by a limited number of cells. 

4. These cells are not distinguishable from other epidermal cells here special 

subsidiary cells are said to be absent. 

5. This type of Stomata is called anomocytic type stomata or ranunculus type or 

irregular celled. 

6. is found in Ranunculaceae, Papaveraceae, Capparidaceae, Nyctaginaceae. 

Anomocytictype stomata 

 



 

B)Ipomealeaf :- 

1. In Ipmea leaf stomata is made up of two guard cells. 

2. Guard cells are surrounded by subsidiary cells. 

3. In lpomea stomata is surrounded by three subsidiary cells. 

4. Out of these these three cells one is much smaller than other two sells 

5. This type of stomata is called anisocytic type stomata or  cruciferous type 

or unequal celled. 

6. It is found in CruciferaeConvolvulaceaeSolanaceae 

Anisocytic type stomata 

C)Addhatodaleaf :- 

1. In Adhatoda leaf stomata is made up of two guard cells. 

2. Guard cells are surrounded by subsidinary cells. 

3. In Adhatoda stomata is surrounded by two subsidiary cells. 

4. These cells are right angles to the long axis of the guard cells. 

5. This type of stomata is called diacytic type stomata or caryophyllaceous 

type or cross celled. 

6. It is found in Caryophyaceae, Labiatae,  Acanthaceae etc. 

Diacytic type stomata 

 

 

 



D)   Ixora leaf: 

1. In Ixora leaf stomata is made up of two guard cells.  

2. Guard cells are surrounded by subsidiary cells. 
3. In Ixora stomata is surrounded by two subsidiary cells.  

4. These cells lie parallel to the long axis of guard cells.  

5. This type of stomata is called paracytic type stomata or rubiaceous type or 
parallel celled. 

6. It is found in Rubaceae, Magnoliaceae etc. 

 

Paracytictype  stomata 

E)  Sugarcane leaf:  

1. In Sugarcane leaf stomata is made up of two guard cells.  

2. Guard cells are surrounded by subsidiary cells. 
3. In sugarcane stomata guard cells are dumbbell shaped, it has narrow middle 

portion with bulbous ends. 

4.  The subsidiary cells are more or less triangular and lie parallel to the long 
axis of guard cells. 

5.  The stomata are arranged in longitudinal rows. 

6. This type of stomata is called graminaceous type stomata. 
7. It is found in Gramineae(Poaceae). 

Graminaceous type stomata. 

 



Experiment No.:- 21 

 

     Aim:- To determine  analytical & Synthetic characters  

Showing  are the character observed common both the species  

 

Common character  

1. Terrestrial Habitat 

2. Shrub Habit. Annual Shrub 

3. Tap root system 

4. Herbaceous stem 

5. Stem Pubescent 

6. Stem  erect 

7. Stem branched 

8. Stem teretc 

9. Leaves Opposite 

10. LeavesPetiolate 

11. Leaves Stipulate 

12. Leaves Compound 

13. Leaves uni-pinnately compound 

14. Leaves green in colour 

15. LeavesObovat in shape 

16. Inflorescence axillary cyme 

17. Flower bracteates 

18. Flower bisexual 

19. Flower pedicelate 

20. Flower zygomorphic 

21. Sepals five 

22. Gamosepalous 

23. Petals five 

24. Polypetalous 

25. Stamen five                      

 

 

 

 

 



 

 

 

Analytical characters of both species are go follows  

 

 
Sr.

no 

Character Crotalaria notonii Crotalaria hamatonli 

1 Branching Ascending Zig-Zag 

2 No.of leaflet in a leaf 12-14 pairs 14-15pairs 

3 No.of secondary vein in leaflet App 9-10 App 11-13 

4 Colour of youg stem Green Brown 

5 Colour of flower Yellow Red 

 

Result-  Analytical character is less than syntheti 

 


