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Unit I  

5. Concept of Binaomial Nomenclature and its advantages- 

 

A. Introduction or Concept of Binomial nomenclature 

 Nomenclature is one of the functions of Taxonomy. 

 The term nomenclature means the scientific naming of organisms.  

 The naming of plants on a scientific basis is called botanical or plant nomenclature. 

 Binomial Nomenclature is a type of Nomenclature. 

 Binomial nomenclature is a formal system of naming species of living organisms. 

 It is also called binary nomenclature. 

 According to this system of nomenclature, name of an organism is composed of two names.  

 The first name of the name identifies the genus to which the organism belongs. 

 The second name part identifies the species within the genus.  

For example, Binomial name of Mango is Mangifera indica. 

 The formal introduction of this system of naming species is credited to Carl Linnaeus, effectively 

beginning with his work Species plantarum published on 1st May, 1753.  

 But Gaspard Bauhin, in as early as 1623, had introduced this system for the first time in his book 

Pinax theatri botanici. 

 The Principles and Rules of Binomial nomenclature of plants are designed by IBC (International 

Botanical Congress). 

 The code and conduct of Botanical Nomenclature is known as International Code of Botanical 

Nomenclature (ICBN). 

 The ICBN only deals and control to the naming of plants but does not do any work on taxonomy.  

 The head office of ICBN is situated at Atrect in the Netherlands.  

 

B. Rules of Binomial nomenclature: 

Some rules of Binomial nomenclature framed under ICBN as well as the rules set by 

Linnaeus are as follows: 

1. The Scientific name consists of two names. 

2. The first name is name of Genus known as generic name. 

3. The generic name starts with capital letter. 

4. The second name recognizes species, it is known as specific epithet. 

5. Specific epithet begins with small letter. 

6. The generic name and specific epithet are together called as specific name. 



7. Scientific names should be in Latin or Greek because it is not national language of any 

Nation and officially a dead language. 

8. These names should be in italics when printed or separately underlined when hand written to 

indicate their Latin origin. 

9. The name of the author, first reporting it should remain in abbreviated or full form at the end 

of the scientific name,    

e.g. Oriza sativa L.  

10. The scientific name with name of the author at the end is called complete scientific name. 

11. Only one valid name for one species is permitted and it is based on the rule of priority that is 

the author first effectively and validly publishing the name up to 1st May, 1753 will be 

considered. 

12. When a plant species is reported, the author should submit a herbarium sheet of the 

specimen. 

 

C. Advantages of Binomial Nomenclature- 

1. Binomial Nomenclature is convenient way for communication of a plant species. 

2. The system of Binomial Nomenclature universally accepted. 

3. It is recognized by IBC (International Botanical Congress). 

4. It avoids confusion created by common names. 

5. Because of Binomial Nomenclature names of plants and animals have been standardized. 

6. It provides immense value and convenience in taxonomical and other publications. 

 



Unit I Gymnosperms 

Chapter 4 a) Cycadales – Cycas 

A) Classification- 

 Division-  Phanerogams (Spermatophyta) 

 Sub-division- Gymnosperms 

 Class-   Cycadopsida 

 Order-   Cycadales 

 Family-  Cycadaceae 

 Genus-   Cycas 

 

B) Distribution- 

1. Cycas, is the most widely distributed genus of order Cycadales.  

2. It is distributed in Japan, Australia, India, Indochina, China, Mauritius, Africa, Nepal, Bangladesh, Sri 

Lanka and Myanmar.  

3. In India, Cycas grows naturally in Orissa, Assam, Meghalaya, Tamil Nadu, Karnataka and Andaman 

Nicobar Islands. 

4. Cycas is represented by 15-20 species. 

5. Some species like Cycas circinalis, Cycas pectinata, Cycas rumphii and Cycas beddomei, occur in the wild 

state in India,  

6. Cycas revoluta and Cycas siamensis are species which are cultivated commonly in the Indian gardens. 

7. Cycas revoluta is the most commonly cultivated species of the Indian gardens. 

 
C) General Morphology of Cycas: 

1. Cycas is a palm-like, evergreen plant. 

2. The plant body consists of a columnar aerial trunk with a crown of pinnately compound leaves at its 

top. 

3. A tap root system persists in the adult plant. 

 

i) Roots: 

1. Roots in Cycas are of two types, i.e., normal tap roots and coralloid roots.  

2. Normal tap-roots are positively geotropic, grow deep into the soil and generally possess no root hairs.  

3. Their function is to fix the plant in the soil and to absorb water and other minerals. 

4. From the normal roots develop some lateral branches near the ground surface.  

5. These lateral roots are symbiotically associated with some nitrogen fixing bacteria and algae, and are 

called coralloid roots. 



6. They grow- first horizontally in the soil and become swollen at their tips. 

7. They divide repeatedly to form big bunches of greenish or brownish structures, which are coral like in 

appearance.  

8. They divide dichotomously, come out of the soil on the ground surface and are phototrophic in nature.  

9. Young plants bear more coralloid roots than the older ones. 

 

ii) Stem: 
1. The stem is thick, woody and usually un-branched.  

2. It is tuberous when young but becomes columnar, erect, unbranched and stout at maturity.  

3. Branching in stem is also not rare after the plants have reached a certain age.  

4. The aerial part of the trunk remains covered by thick armour of large and small leaf bases. 

5. The larger leaf bases represent the bases of foliage leaves, while the smaller ones are the bases of scaly 

leaves.  

6. The age of the plant can be calculated by counting the number of crowns of leaves which are produced 

every year. 

7. Among all Cycas species, Cycas media is tallest, attaining a height up to 20 metres.  

8. Regarding the age of Cycas, the plants can survive for a long period.  

9. Cycas circinalis, if allowed to grow undisturbed, may attain an age of 100 years or even more. 

 

 

iii) Leaves: 

I. Two types of leaves are present in Cycas.  

II. These are green foliage leaves, and scaly leaves. 

I. Foliage Leaves: 

1. These are green, large, pinnately compound and stout leaves. 

2. They have a spiny petiole and large, strong rachis.  

3. They are produced at the apex of the stem in the form of crown.  



4. The rachis bears many leaflets. 

5. Two rows of strong and stiff spines are present on the petiole.  

6. Leaves, when young, are circinately coiled (From apex to base). 

7. Very young parts of Cycas leaves are covered by hairs or ramenta. 

8. These leaves are known as Foliage Leaves as they do photosynthesis. 

 

II. Scaly Leaves or Cataphylls: 
1. These are dry, brown-coloured, somewhat triangular leaves with pointed apex.  

2. They are also known as cataphylls. 

3. They are present at the apex of the stem. 

4. They are covered with several ramenta or hairs. 

5. They protect foliage leaves in their young condition. 

 

 

D. Anatomy: 

(i) T. S. of Normal Root: 

1. It is circular in outline and resembles structurally with dicotyledons.  

2. Outermost layer is epiblema or exodermis. 

3. Epiblema consists of tangentially elongated cells.  

4. From some of its cells arise root hairs. 

5. Epiblema is followed by the large parenchymatous cortex.  

6. In the wide zone of parenchymatous cortex there are present many intercellular spaces.  

7. Cells of the cortex remain filled with starch.  

8. Some tannin-filled cells, mucilage cells are also present in the cortex.  

9. The cortex is delimited by a single- layered endodermis.  

10. Endodermis is followed by multilayered pericycle.  

11. Xylem and phloem bundles in the root are radially arranged, i.e. present on different radii.  



12. The roots are usually diarch. 

13. Phloem is present alternately with xylem groups.  

14. Pith is generally absent. 

 
 
 (ii) T. S. of Coralloid Root: 

1. It is circular in outline and resembles structurally with normal root.  

2. Outermost layer is epiblema which later converts into periderm. 

3. Epiblema is followed by the large cortex.  

4. Cortex is differentiated into 3 zones- Outer cortex, Middle cortex. Inner cortex 

5. Outer cortex and inner cortex is of parenchymatous tissue there are present many intercellular spaces.  

6. Cells of the Outer cortex and inner cortex remain filled with starch.  

7. Some tannin-filled cells, mucilage cells are also present in the Outer cortex and inner cortex. 

8. Middle cortex is composed of large, elongated cells.  

9. It is also known as Algal-zone, as it consists cells occupied by blue-green algae and some nitrogen-

fixing bacteria in symbiotic association. 

10. Due to the presence of blue-green algae and nitrogen-fixing bacteria, the function assigned to the 

coralloid roots is chiefly the nitrogen fixation.  

11. The presence and structure of endodermis, pericycle and vascular bundles in the coralloid roots are 

similar to that of normal roots.  

12. The xylem is exarch and triarch. 

13. Pith is generally absent. 

 



(iii) T. S. of Stem: 
1. Similar to root, the stem of Cycas also resembles internally with a dicotyledonous stem. 

2. It shows the following anatomical features: 

3. Epidermis is the outermost layer consisting of compactly arranged thick- walled cells.  

4. Presence of several persistent leaf bases makes the epidermis a discontinuous and ruptured layer.  

5. Cortex is large and consists of thin- walled, parenchymatous cells, filled densely with starch grains.  

6. It contains numerous mucilaginous canals and leaf traces. 

7. Endodermis and pericycle are not clearly demarcated. 

8. Numerous vascular bundles remain arranged in a ring.  

9. Each vascular bundle is conjoint, collateral, open and endarch. 

10. Conjoint means both xylem and phloem are present. 

11. Collateral means xylem and phloem are present on same radius. 

12. Open means cambium is present between xylem and phloem. 

13. Endarch means protoxylem (young xylem) is toward inner side. 

14. The xylem is towards inner side and phloem towards outer side. 

15. In-between  xylem and phloem cambium is present. 

16. Several broad and well-developed medullary rays are present between the vascular bundles. 

17. In the centre pith is present. 

18. Pith is large, well-developed and parenchymatous.  

19. It contains many mucilaginous canals. 

 

 

  

(iv) T. S. of Rachis: 

1. The outline of transverse section of rachis is biconvex to cylindrical.  

2. Two arms of the bases of leaflets are present on the rachis, one on each side. 

 



 

3. In T.S. the rachis reveals the following structures from outside within: 

a) Epidermis is the outermost layer of the rachis consisting of thick-walled cells.  

b) It is heavily circularized.  

c) On its upper as well as lower sides are present irregularly distributed sunken stomata.  

d) Hypodermis is present below the epidermis. 

e) It is differentiated into outer 2-3 layers of chlorophyll-containing thin-walled cells of chlorenchyma and 

inner 4-6 layers of thick- walled cells of sclerenchyma.  

f) Ground tissue is a large region consisting of thin- walled, parenchymatous cells.  

g) Many mucilaginous canals and vascular bundles are present in this region.  

h) Vascular bundles are arranged in the shape of an inverted Greek letter Omega (Ω).  

i) Each vascular bundle remains surrounded by a bundle sheath.  

j) It is conjoint, collateral and open. 

k) The xylem in each vascular bundle is present towards inner side.  

l) Phloem, present towards the outer side of the vascular bundle. 

 

 (v) T. S. of Leaflet: 

1. Cycas leaflets are large, tough, thick and leathery.  

2. In a transverse section the leaflet is differentiated into a swollen midrib portion and two lateral wings. 

 

 
 

3. Cycas leaflet shows following regions- Epidermis, Hypodermis, Mesophyll, Transfusion tissue, 

Vascular bundle. 

4. Epidermis is the outermost layer consisting of thick-walled cells.  



5. It is surrounded by a thick layer of cuticle.  

6. Upper epidermis is a continuous layer while the continuity of the lower epidermis is broken by many 

sunken stomata.  

7. Epidermis is followed by 2-3 layers of Schlerenchymatous hypodermis. 

8. Mesophyll is well-developed and remains differentiated into palisade and spongy parenchyma.  

9. A continuous layer of palisade is present below the sclerenchymatous hypodermis.  

10. Its cells are radially elongated and filled with chloroplasts.  

11. Spongy parenchyma is present only in the wings. Its cells are oval, filled with chloroplasts, and loosely 

arranged having many air-filled intercellular spaces 

12. Few layers of transversely elongated cells are present in both the wings just in between the palisade and 

spongy parenchyma called as Transfusion tissue. 

13. Vascular bundle is one, and present in the midrib region of the leaflet.  

14. It is conjoint, collateral, open and diploxylic (Centripetal Xylem and Centrifugal Xylem).  

15. Phloem is present below xylem. 

16. Cambium is present between Xylem and Phloem.  

17. The portion of the midrib in between the palisade layer and lower hypodermal region is filled with 

parenchymatous cells.  

18. Some of these cells contain calcium oxalate crystals. 

 
E. Reproduction in Cycas: Cycas shows three types of reproduction- 

i) Vegetative Reproduction 

ii) Asexual Reproduction 

iii)  Sexual Reproduction 
 

(i) Vegetative Reproduction: 

1. The most common method of vegetative propagation in Cycas is by bulbils.  

2. The bulbils develop from the axil of the scaly leaves.  

3. They are more or less oval structures with a broad base narrowing towards the apex.  

4. It is produced by a bunch of scaly leaves. 

5. On detachment from the stem, a bulbil starts germination by producing many roots towards the lower 

side and a leaf towards the upper side.  

6. A bulbil from male plant will develop only into the male plant, while from the female plant will form 

only the female plant because Cycas is a strictly dioecious plant. 

 

  



(ii) Asexual Reproduction: 

1. Asexual reproduction takes place by formation of spores. 

2. Spores are produced on sporophylls. 

3. Cycas is strictly dioecious, i.e. male and female sex organs are borne on separate plants.  

4. After several years of vegetative growth the plants start to form sex organs.  

5. Generally, Cycads of more than 10 years of age produce the sex organs. 

6. The male plants develop male cones or male strobili bearing microsporophylls, while the female plants 

produce a loose collection of megasporophylls.  

7. The male cone is terminal while the megasporophylls are produced in succession with the leaves at the 

top of the stem. 

 

a) Male Reproductive Structures: 

1. Male Cone: 

1. The male cone or male strobilus is a large, conical or ovoid, compact, solitary and shortly-stalked 

structure. 

2. It is produced on male plant. 

3. It is terminal in position.  

4. It sometimes attains a length of as much as 1.5 metre.  

5. In the centre of the cone is present a cone axis  

6. Several perpendicularly attached microsporophylls are arranged around the cone axis in spirals.  

7. At the base of male cone are present many young leaves.  

8. All the microsporophylls in a male cone are fertile except a few at its basal and apical parts. 

 

 

2. Microsporophyll’s, Microsporangia and Microspores: 

1. Microsporophylls are flat, leaf-like, woody and brown-coloured structures with narrow base and 

expanded upper portion.  

2. The upper expanded portion becomes pointed and is called apophysis.  

3. Narrow base is attached to the cone axis with a short stalk. 



4. Each microsporophyll contains two surfaces, i.e. an adaxial or upper surface and an abaxial or lower 

surface.  

5. On the adaxial surface is present a ridge-like projection in the middle and an apophysis at the apex. 

6. On the abaxial surface are present thousands of microsporangia in the middle region in the groups of   

3-5. 

7. Each such group is called a sorus.  

8. Microsporangia bear microspore mother cells. 

9. Microspore mother cells are diploid in nature. 

10. The diploid microspore mother cells undergo meiosis to produce haploid microspores/ pollen grains. 

Microspore Mother cell ------------------- Microspores 
    (2n)  Meiosis   (n) 

11. Each microspore or pollen grain is a rounded, unicellular and uninucleate structure surrounded by an 

outer thick exine and inner thin intine.  

 

b) Female Reproductive Organs: 

1. True female cone or strobilus is absent Cycas.  

2. Female reproductive organs are present in the form of megasporophylls.  

3. Many megasporophylls are present around the apex of the trunk of the female plant. 

1. Megasporophyll: 

1. Each megasporophyll is considered a modification of foliage leaf.  

2. It reaches up to 30 cm or more in length in different species.  

3. It is a flat body consisting of an  

i. Upper dissected or pinnate leafy portion- Sterile region 

ii. Middle ovule bearing portion- Fertile region 

iii. Lower petiole- Stalk.  

4. The middle part (Fertile region) is comparatively wider than petiole and bears ovules arranged in two 

rows.  

5. The number of ovules varies between 2-12 in different species.  



6. The ovules are green when young but at maturity they are fleshy and bright orange or red-coloured 

structures. 

7. The upper, conical sterile part of the megasporophyll varies differently in different species. 

8. The megasporophylls remain covered by many yellow or brown-coloured hairs. 

 

 

2. Structure of Ovule: 

1. Cycas ovules are orthotropous, unitegmic (single integument) and shortly-stalked.  

2. The single integument is very thick and covers the ovule from all sides except a mouth-like opening 

called micropyle. 

3. The integument consists of three layers: 

  (i) Outer fleshy layer called sarcotesta, 

  (ii) Middle stony layer called sclerotesta, and 

  (iii) Inner fleshy layer called endotesta 

4. Inside endotesta nutritious tissue Nucellus is present. 

5. The nucellus grows out into a beak-like portion called nucellar beak.  

6. Certain cells at the top of the nucellus dissolve and form a cavity like structure called pollen chamber. 

7. Pollen grains are received in the pollen chamber after pollination. 

8. One of the cell of nucellus near micropyle gets enlarged called as megaspore mother cell. 

9. Megaspore mother cell is diploid in nature. It undergoes meiosis to produce haploid Megaspores. 

Megaspore Mother cell ------------------- Megaspores 
    (2n)  Meiosis   (n) 

10. The haploid Megaspore produces female gametophyte or endosperm. 

11. Just below the pollen chamber is present an archegonial chamber.  

12. 2-6 archegonia are present in the female gametophyte near the archegonial chamber. 

13. Each archegonium contains one female gamete or egg. 



 

 

(iii) Sexual Reproduction: 

1. Pollination: 

1. The pollination is anemophilous.  

2. The cells of nucellar beak present in the pollen chamber disintegrate and form a viscous fluid.  

3. This fluid is cohesive in nature.  

4. This fluid oozes out of the micropyle and collects in the form of a pollination drop. 

5. The pollen grains present in the air current are entangled in the pollination drop.  

6. Gradually the pollen drop dries up and the pollen grains are sucked into the pollen chamber through 

micropyle.  

7. Further drying of this drop seals up the micropyle. 

8. Pollen drop helps in collecting the pollen grains at the micropyle in all gymnosperms. 

9. After a definite period of rest (pollen grains may lie inside the pollen chamber for quite some time 

say for four months). 

10. The exine breaks up and intine comes out in the form of pollen tube. 

11. Pollen tube, penetrates the nucellar tissue and comes to lie in the archegonial chamber.  

12. In archegonial chamber the sperms or male gametes are liberated. 

13. Each sperm is more or less triangular, top shaped mobile structure having five to six spiral bands 

with thousands of cilia with a single large nucleus.  

14. By means of their cilia, they move freely in the pollen tube. 

 

 



2. Fertilization: 

1. At the time of fertilization, the nucellar tissue between the pollen chamber and the archegonial 

chamber disorganize. 

2. The pollen tube reaches the archegonial chamber. 

3. The tip of the pollen tube ruptures releasing two male gametes and fluid contents. 

4. Due to this archegonial chamber becomes moist and the sperms move freely in it with the help of 

cilia.  

5. Only a single sperm enters violently in each archegonium through neck.  

6. Only the male nucleus of the sperm fuses with the egg nucleus to form a zygote or oospore (2x).  

7. The fertilization in Cycas takes place with the help of motile sperms. This process is known as 

zooidogamy. Converts into emryo and ovule into seed. 

8. After fertilization Zygote converts into embryo. 

9. Some times more than one embryos are formed and it is called as Polyembryony. 

10. Though more than one embryos are formed, only one remains functional. 

 

3. Structure of seed: 

1. After fertilization, the ovule is transformed into seed.  

2. The nucellus and the inner layer of integument are used up as nourishment by developing embryo.  

3. The mature seed appears as orange-red or reddish brown structure. 

It comprises the following structures: 

 a. Testa or seed coat: 

 It is formed by the outer brightly coloured fleshy layer and the middle layer of the integuments. 

 b. Micropyle: 

 It is present in the form of small opening at the top of the seed. 

 c. Endosperm: 

 Inner to the seed coat laid the wall tissues called endosperm. The cells store a large amount of food 

 material. 

 d. Embryo: 

 Embedded in the endosperm lies the embryo. It consists of two cotyledons, plumule and radicle. The 

 embryo remains suspended in the endosperm by a long spirally coiled suspensor. 



 



   

Unit II  

2. Study of diversity of families 

a. Family- Asclepiadaceae  (Calotropis Family) ǽई  

A. Classification- 

Division-   Spermatophyta 

Subdivision-  Angiosperms 

Class-  Dicotyledons 

Sub-class-  Gamopetalae 

Series-  Bicarpellatae 

Order-  Gentianales 

Family-  Asclepiadaceae   

 

B. Distinguishing Characters- 

1. Herbs or undershrubs  

2. Presence of milky latex 

3. Leaves simple, opposite decussate  

4. Flowers actinomorphic 

5. Presence of corona (Outgrowth on corolla) 

6. Stamens modified in Pollinia or Translators 

7. Presence of Gynostegium (Androecium united with Gynoecium) 

8. Gynoecium bicarpellary subapocarpus i.e. Ovaries and styles are free but stigma united. 

9. Stigma pentangular. 

10. Fruit a pair of follicles. 

 

C. Distribution and General Information- 

1. Asclepiadaceae family is represented by about 384 genera and over 1800 species distributed 

mostly in the tropical and temperate regions of world. 

2. In India family is represented by about 53 genera and over 250 species. 

3. Family is famous for plants like Capotropis procera, Gymnema sylvestre, Tylophora  indica  

etc for their medicinal properties. 

 



   

D. Description of Family- 
I. Vegetative Characters- 

1. Habitat-  Terrestrial, wild 

2. Habit-  Mostly herbs and undershrubs sometimes climbers are also found. Presence of  

  milky latex. 

3. Root-  Tap root system 

4. Stem-  Aerial, erect, branched, woody, solid, cylindrical, smooth, pubescent, presence of  

  milky latex, green. 

5. Leaves-  Exstipulate, petiolate, opposite decussate, reticulate unicostate, simple, Apex- 

  obtuse, Base-cordate, Margin- entire, presence of waxy coating on leaves. 

II. Floral Characters- 

1. Inflorescence-  Axillary, Terminal cymose.  

2. Flower-  Bracteate, Pedicellate, Actinomorphic, Bisexual, Complete, Hypogynous,  

   presence of corona and gynostegium.  

3. Calyx-  Sepals- five, gamosepalous, imbricate, green. 

4. Corolla-  Petals-five, gamopetalous, twisted, white or coloured, presence of   

   outgrowths on petals called as corona. 

5. Androecium- Stamens- five, epipetalous, dithecous. 

    Anthers are modified into sac like structures called pollinia which  

   contain pollen grains in viscous fluid. There are two pollinia in each unit.  

   Each  pollinum is attached  to a stalk like structure called as retinaculum.  

   The two retinaculi are attached to a triangular structure called as   

   Corpusculum. The corpusculum is attachéd to the angle of pentangular  

   stigma. The complete unit is called as Translator. Each translator has 1  

   corpusculum, 2 retinaculi and 2 pollinia. 

6. Gynoecium- Bicarpellary, subapocarpous (Ovaries and styles are free but stigma is  

   common), stigma- pentangular. Presence of Gynoestegium i.e.   

   Androecium is attached to the Gynoecium.  

    In section each ovary shows single locule with ovule at marginal  

   placentaion. 

 

 

 

 



   

 

 

 

 

  



   

 

7.  Floral Formula-                          ┌---┐----┐ 
    Br, ⊕, ⚥, K(5), C(5), A5, G 2. 

 

8. Floral Diagram- 

 

 

9. Fruit-  A pair of follicles (fruit ruptures at one margin). 

 

E. Pollination- Pollination in Asclepiadaceae is very special. It is Entemophilous i.e. by    

   the agency of insects. Insect visits the flower and rests on stigma. The   

   Translator is attached to the leg of insect with the help of corpusculum.   

   When insect visits another flower, the translator is deposited on stigma   

   and entemophily is happened. 

F. Economic Importance-  

1. Tylophora indica (बेडकȧ)-The roots of are used as medicine for the treatment of 

respiratory diseases like asthma, bronchitis and whooping cough. 

2. Hemidesmus indicus (अनंतमूळ)- The dried root is used as a blood purifier. It is 

used in chronic rheumatism, urinary diseases and also in skin diseases. 

3. Gymnema sylvestre (गुडमार)- Leaves are used to cure diabetes. Leaves are also 

used as stomachic, stimulant, laxative and diuretic. It is also useful in cough, 

biliousness and sore eyes. 

4. Calotropis procera (ǽई)- The latex is used in tanning industry for deodorizing, 

removing hair and imparting yellow color to the hides. 

     


