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NYMPHAEACEAE 

THALAMIFLORAE 

RANALES 

This a very small family containing only 8 genera and  

about 100 species (Rendle).the plamts are cosmopolitan being distributed both in the 

temperature as well as the tropical regions. 

HABIT: Perennial aquatic herbs with large rhizome . 

VEGETATIVE CHARACTERS: 

STEM: Rhizome, short, thick and erect living  

for a number of years (Victoria), or for a year only (Euryale) or  a branched rhizome creeping 

on the mud and living for a very long time (Nymphaea, Nuphar); stem is cauline in Cabomba. 

LEAVES: Leaves are alternate, simple, usually floating and  

either peltate or ovate. Sometimes they are dimorphic with with peltate or ovate floating and 

finely dissected submerged leaves (Cabomba). Leaves are smooth with shining surface ,but 

sometimes become prickly below(Victoria, Euryale). They are usually with long petioles, but 

rarely they become sessile (Cabomba). 

The lactiferous vessels containing milky leaves are often present The important anatomical 

features of the family are: 

The reduction of woody elements in the vascular bundles, 

The reduction of strengthening tissues, 

The absence of cambium, 

The scattered arrangement of the vascular bundles in the group tissue 

FLORAL CHARACTERS: Flowers are solitary, being situated on long pedicels. They are 

large, showy, beautifully coloured, bisexual, actinomorphic, Complete and hypo-to 

epigynous. 

Calyx consists of either 3 to many sepals; sepals green, but often become  



petaloid and even larger than the petals (Nuphar) 

Corolla is a polypetalous and consists of numerous petals, 

frequently grading into the stamens; petals large and attractive but 

sometimes become minute and scale like (Nuphar) 

Androecium consists of numerous stamens; anthers are introrse 

and the filaments often extend as sterile appendages beyond the 

anther sacks. They are 2-celled dehiscing                    

longitudinally.         (androecium)  

 

Gynoecium consists of simple pistils each having one carpel; with 1 loculus;               

 ovules numerous, placentation margin, ovary superior to inferior.   

         

(gynoecium) 

Fruit may be a follicle, a spongy berry or an etaerio of indehiscent nutlets.  

Seeds with endosperm and perisperm, straight embryo; sometimes seeds are  

arillate. 

Floral formula: 

 

The family is divided into three sub families: 

a)CABOMBOIDEAE: 

This sub-family contains 2 genera, Cabomba and Brasenia. The  

flowers possess 3 sepals, 3 petals and alternating with them 3-6 stamens and usually 2-3 free 

carpels. A few ovules are situated on the sides of the carpels. The fruit is a pod containing 

usually 3 sides. The embryo is with scanty endosperm in the form of  a layer surround it. The 

perisperm is abundant. This sub-family has its aftinities with  

Ranunculaceae in having small flowers with free, hypogynous parts and in its fruit. 

b)NELUMBONOIDEAE: 



This sub-family contains a single genus Nelumbium N.speciosum is  

the sacred lotus has long-stalked, large, beautiful flowers. Perianth consists of indefinite 

number of free petaloid leaves which are either white or rose-coloured. The stamens are also 

indefinite in number and are arranged spirally beneath a large obconical  receptacle. In the 

flat upper surface of this receptacle are found indefinite number of carpels, each being buried 

in a round pit. There is present a pendulous ovule in each carpel which matures into an 

indehiscent nut with very hard and resistant pericarp entirely filled up by the embryo.  

These ripe carpels are buried loose in the cavities of the enlarged spongy and edible tours.  

c)NYMPHAEOIDEAE: 

This is the largest of all the 3 sub-families containing 5 genera,  

characterized by the presence of syncarpous gynoecium and many chambered ovary. The 

flowers may be hypo-peri or epigynous (Example: Nuphar, Nelumbium, Euryale)  

IMPORTANT CHARACTERISTICS: 

1). Aquatic herbs with rhizomatous stems. 

2). Leaves long petioled, peltate or pseudopeltate. 

3). Flowers solitary on long peduncle. 

4). Perianth leaves, 6-many,differentiated into sepals and petals;there is gradual  

change from sepals to petals, petals to stamens. 

5). Stamens many. 

6). Carpels many, free or connate. 

7). Ovules on parietal or lamellate placentas.  

COMMON PLANTS: 

Euryale ferox salisb, Nymphaea alba L; N. esculenta Roxb;  

N.nouchali Burm.f.(Syn.N.lotus Hf.k.Thomas); N. ruba Roxb. ex. Salisb;  

N.pubescens Wild.); N.stellata Wild; Nelumbo nucifera Gaertn. (Syn.  

Nelumbium speciosum Wild;Nymphaea nelumbo L); Nuphar luteum L. 

ECONOMIC IMPORTANCE: 

Nymphaea lotus(chota kamal),Nymphaea stellate(bambher) Neliumbum speciosum 

(lotus,kamal), tuberous underground stems are eaten. Seeds of Euryale ferox are eaten after 

being roasted in hot sand. Seeds and flower stalks of kamal are eaten. Tuberous underground 

stems od Nymphaea nouchali are used in dysentery, the decoction of flowers of Nymphea 

Stellata is used in curing diseases. Flowers Nelumbo nucifera are used in the treatment of 

diarrhea, cholera and liver troubles. 

Nelumbo nucifera Gaertn. Botanical description Habit: A perennial aquatic herb. 



Root: Adventitious slender and perennial. 

Stem: Rhizomatous, branched and rooted in mud. 

Leaves: Simple, petiolate, petiole long and beset with prickles; stipulate, stipules ochreate; 

foliage leaf peltate, round, upper surface smooth and waxy, multicostate divergent reticulate 

venation. 

INFLORESCENCE: Axillary, solitary terimal. 

FLOWER: Ebracteate, pedicellate, pedicel long and beset with prickles; complete, bisexual, 

actinomorphic, spirocyclic, hypogynous, large showy with sweet fragrance. 

CALYX: Sepals 4, polysepalous, small, triangular, waxy, greenish pink, imbricate 

COROLLA: petals numerous, polypetalous, ovate, waxy, pink, spirally arranged. 

ANDROECIUM: stamens indefinite, spirally arranged, filament long, slender, anthers long, 

basifixed, erect, introrse, connective protrudes beyondanthre as an appendage. 

GYNOECIUM: Polycarpellary, apocarpous, superior, carpels embedded at the top of a 

flattened spongy receptacle; each carpel unilocular, one ovulated, ovule pendulous, style very 

short, stigma flat. 

FLORAL FORMULA:  

 

SALIENT FEATURES OF NYMPHACEACEAE: 

1). Aquatic herbs. Roots are adventitious, fibrous. 

2). Leaves simple, long, peltate or pseudopeltate. 

3). Flowers solitary on long peduncle, bisexual, hypogynous, actinomorphic. 

4). Perianth members are many, differentiated into sepals and petals; sepals 3-6, imbricate, 

free; petals 3-many, spirally arranged, free. 

5). Stamens 6-many; spirally arranged on elongated cup-shaped thalamus. 

6). Carpels 3-many, free or connate loosely or sunk in torus(thalamus). Ovary many 

chambered chambered, superior or interior. Ovules one to many. Placentation lamellate or 

parietal. 

7). Fruit spongy berry or aggreagate of achenes. 

8). Seeds arillate with endosperm and perisperm. 

CLASSIFICATION:        

 B & H 

Dicotyledons 



Polypetalae 

Thalamiflorae 

Ranales 

 

 

 

 

CAPPARIDACEAE 
SYSTEMATIC POSITION 

CLASS :  Dicotyledanae 

SUBCLASS : Polypetalae SERIES : Thalamiflorae 

ORDER : Parietales 

FAMILY : Capparidaceae 

GENUS : Cleome 

SPECIES : Viscosa 

HABITATE : Tropical & warm temperature regions. 

HABIT : Annual herbs: cleome and gynandropsis 

Shrubs : Capparis and Maerua 

Trees : Crataeva(Mavilangam- tamil name) 

Xerophyte : Capparis aphylla (leafless shrub) 

VEGETATIVE CHARACTERISTICS 

LEAF : Simple(Cadapa), Palmately compound (Cleome, Gynandropsis ), 

Alternate stipulatemodified into spines in Cadapa spinosa and C.horrida 

FLORESCENCE : Racemose type  

• Raceme in Cleome, Gynandropsis 

• Corymb in Maerua, Capparis aphylla, Cretaeva religiosa 

• Umbel – Capparis sepiaria 

• Solitary – Niembuhria, Capparis ovalifolia 



FLOWER : Bisexual,

 hypogynous, Complete

 tetramerous, actinomorphic, zygomeric 

in Pteropetalous, Capparis aphylla 

Androphore or Gynophore or 

both are well developed 

Gynophore – Capparis & 

Cretaeva 

 Gynandrophore – Cleome

 pentaphylla(or)Gynandropsis 

pentaphylla 

• Calyx : 4 sepals, free, dimerous (2 whorls) valvate aestivation 

• Corolla : 4 petals, free, valvate, impricate and cleome, petals clawed, 

apetalous in Cadapa, Roydsia koeberlinia, Niebuhria 

Androecium: four to many in Cadapa indica and Cleome tetraphylla – four 

stamens alternate with four petals 

In Gynandropsis two median stamens divide once so six 

stamens, dithecous, introse, basifixed anther, longitudinal dehiscence 

      

 



Gynoecium: Bicarpellary, syncarpous, unilocular, superior ovary, capitate 

stigma, numerous ovules, parietal placentation 

 

 

 

 

 

 

 

POLLINATION: By insects. Self pollination – not possible due to protandry 

and herkogamy 

FRUITS: Siliqua – splitting into two halves. Berry in Capparis ,Maerua. Nut 

in Emblingia 

SEEDS: Exalbuminous, kidney shaped, large folded embryo 

FLORAL FORMULA: 

 
FLORAL DIAGRAM: 

 



ECONOMIC IMPORTANCE: 

Vegetables – fruits of Capparis aphylla, C. horrida – preserved as 

pickles, C. breyispina – fruit edible 

Fodder – Crataeva roxburghii leaves used as fodder 

Ornamental plants – Roydsia and Maerua 

Worship – Crataeva religiosa leaves are used for worship in 

Hindu temples. 

IMPORTANT CHARATERS: 

• Herbs with glandular pubescence 

• Stipulate, simple or compound leaves 

• Racemose types of inflorencence 

• Bracteate, tertramerous flowers with clawed petals 

• Bicarpellary, unilocilar ovary with parietal placentation 

AFFINITIES: Capparidaceae shows advance over Ranales families in 

herbaceous, shrub nature, cyclic arrangement of floral parts, definite number 

and united condition of carpels. Presence of disc shows family allied with 

Resedaceae. 

COMMON PLANTS: Polanisia viscosa (syn. Cleome viscosa L.), Cleome 

gynandra (syn. Gynandropsis gynandra), Capparis spinosa L., Crataeva nurvala 

(syn. Crataeva religiosa) 

 

 

 

 

 

 

 

 



POLYGALACEA 
 
HABIT: 

Herbs, shrubs/small trees with simple entire alternate, opposite 
whorled leaves, ex-stipulate. 

INFLORESENCE: 

Raceme, spikes and panicles. 

FLOWER: 

Bract and bracteoles are present, slightly zygomorphic. 

CALYX: 

5 Sepals, free, inner sepal- large and petaloid like wing 
petals of Papillonoidae flower, deciduous/persistent. Imbricate in 
buds. 

COROLLA: 

3/5, free, upper- 2 and median petals are present. Latter 
forms a keel and bears dorsal fimbricated appendage, petals adnate 
with staminal tube. 

ANDROECIUM: 

Stamens-8, Monodelphous, rarely distinct, 1-2 celled anther, 

dehiscence transverse slit/ terminal pores 

GYNOECIUM: 

Ovary 1-2 celled, style simple, slightly curved, 
filiform/variously dialated above, stigma capitate, 1 or  more ovule 
per cell. 

FRUIT: 

Loculicidal capsule/ indehiscent samara. 



IMPORTANT PLANTS: 

Salomonia sp., 

Polygala sp.- 

Ornamental, 

medicinal. 

Xantaphyllum(Mattei), Yellow 

wood-furniture. 

 

 
 

 

 

 

 

 

 

 

 

PORTULACACEAE  



  



 

 



FLOWER: 

  

OVARY: 

  

L.S OF OVARY 

  



ZYGOPHYLLACEAE  



 



RHAMNACEAE 



 



SAPINDALES 

  



  



  



 

 

 

 

 



COMBRETACEAE 



  



  



PASSIFLORAE 
27G/750sp 

Distribution: 

   *Tropic and Subtropic 

* Madagascar, Eastern & Western tropical 
Africa & South-east Asia Habit: 

   *Trees, Shrubs, Lianas & Climbers 

*Woody, Cylindrical, Hairy 

Vegetative Characters: 

*Leaf- Hairy & Glaborous, petiolate, Stipulate, Simple or 

Palmately compound, Alternate, Wavy and Acute tip 

Inflorescence: 

*Cyme, Axillary 

Flower: 

  *Pedicelate, Bracteate- 3,  

Leafy, glandularand Persistant, Bisexual, 

Actinomorphic,Pentamerous, Hypogynous, Prominent disc Calyx: 

*5, Free, Valvate Aestivation. Corolla: 

*5 to 10, Many thread like outgrowths called corona are 

attached at the base, Coloured and showy*5, Dithecous, Attached 

with Gynoecium, Gynandrophore. Gynoecium: 

*Tricarpellary, Syncarpous, Unilocular, Perietal placentation 

with many ovules, Stigma trifid capitate. 

 

 

 

 

 

 



LS OF FLOWER 

  

 

 

 

 

 

 

 

 

 

L.S OF FLOWER BUD: 

  

 

 

                                        

 

 

 

 
GYNOECIUM    C.S OF OVARY    L.S OF OVARY 

 

 

 

Fruit: 

*Berry or Capsule, Edible.  



Economic Importance: 

*Ornamental, Medicinal use 

*Other genus- ADENIA 

*Thorny succulent, Shows zerophytic adaptation 

*Fruit and Tuber used as Herbal remedies 

*Plant used for Snake bite 

 

 

EBENACEAE 

  



  



 



RUBIACEAE 



  



  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OLEACEAE 

 

  



  



  



 

FLOWER:         



  

  

 

 

 

 

 

 

 

 

 

 

 



BORAGINACEAE 

• Bicarpellatae – 100 genus 

• Polemoniales – 2000 species 

• Distribution: Tropical and temperate especially in Mediterranean 

• Habit: Annual or perennial bristly herbs. Perrenating by rhizomes.  

Heliotropium – annual herb    

Cynoglossum, Arnebia - perennial herbs 

Rhabdia – shrub 

Cordia – tree 

Tornefortia – climber 

 

• Vegetative characteristics: Scorpoid (helicoid) cyme – due to 

fusion of flower stalk with inflorescence (Heliotropium) Cordia – 

Dichotomous cyme present in clusters, axillary, solitary 

(Trichodesma), raceme (Cynoglossum) bracts arranged opposite 

the flowers 

 

• Floral characteristics 



Flower: Bracts complete, bisexual, zygomorphic, 

hypogynous,    

 

 

Calyx: five, gamopetalous or free, forming bell 

shaped structure, imbricate or valvate 

accrescent in the fruit 

Corolla: five petals united into tubular/ rotate 

(trichodesma) corona in corolla   , 

imbricate 

Pulmonaria – petal has tuff of hairs 

opposite to it 

 
 

 



 

 

 

Androecium: Stamens five, as many as corolla, 

epipetalous, alternating with petals. 

Inserted or exterted, introse and 

longitudinal dehiscence 

Gynoecium: Superior, seated on disc, secreting 

nectar, bicarpellary, bilocular, axile 

placentation each locule is divided into 

two Ovary will be tetralocular, each 

locule containing single ovule 

so ovary looks four lobed. Style becomes 

gynobasic . Ovary may retain the shape when 

it becomes four celled and style is at the 

apex (Ehretia). Simple style maybe forked at 

the tip. Capitate stigma 

    

 

• Fruit: Drupe, Deeply four parted and one seeded, nutlets 

• Seed: Erect embryo 



• Formula: Br, 

• Common plants: Heliotropicum indicum, Cardia dichotoma, C. 
myxa, Coldenia procumbens, Cynoglossum procumbens, Ehretia 
serrata, E. acuminate, Trichoderma indicum 

• Economically important plants 

1. Cardia myxa, C. crenata, C. vesita, Ehretia acuminata – 

cultivated for edible fruits 

2. Wood of Ehretia acuminate, Cardia macleodie used for carts 

and agricultural implements 

3. Helioptropicum indicum used for boils and swellings 

4. Leaf of Coldenia procumbens – applied for rheumatic swellings 

5. Leaves of Ehretia leavis eaten as a substitute to betel leaf  

6. Borago and cynoglossum – ornamental plants 

7. Arnebia hispidissima – purple dye extracted from root 

8. Alkanna trictoria – yields a red dye. Used for wine, oils and 

pomades  

(scented ointment). It is also medicinal 

9. Borago officinale – used for flavouring beverages 

 

 

 

 

 

 

 



 

 

 

 


