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ABSTRACT 

Three families of the XI Standard Biology Syllabus (NCERT, 2006) were taken up for the preparation of 

usage kit. The aim was to enable students to help students to retain all the important morphological, 

taxonomical and other descriptive features of the family in a better way along with the task of developing 
awareness of locally available plants and the economic importance of these. Classification, nomenclature, 

diagnostic features and preparation of keys for identification have been given due importance in the kit to 

enable identification of plants on the field. Colour photographs have been incorporated as a visual 
imagery strategy for on the spot identification of local plants and to promote understanding of important 

morphological features. The usage of the kit will enhance the process of collaborative learning in a plant 

taxonomy class and this can also be employed as an intervention for remedial teaching. 

 

INTRODUCTION 

Teaching strategies can be summarized as follows:  

                   
 

Figure 1: Teaching Strategies 
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Both teaching strategies and learning styles can be defined by answers to following questions 
1. What type of information does the student preferentially perceive – sensory (sights, sounds, physical 

sensation) or intuitive (memories, ideas, insights)? 

2. Through which modality is sensory information most effectively perceived – visual – pictures, 
diagrams, graphs, demonstrations, or verbal - sounds, written and spoken words and formulae? 

3. With which organisation of information is the student most comfortable – inductive (facts and 

observations are given, underlying principles are inferred) or deductive (principles are given, 

consequences and applications are deduced)? 
4. How does the student prefer to process information: actively (through engagement in physical activity 

or discussion) or reflectively (through introspection)? 

5. How does the student progress towards understanding – sequentially in a logical progression of small 
incremental steps or globally – in large jumps, holistically? 

The poor quality of introductory college science instruction can be expressed directly as failures to 

address certain common learning styles (Tobias, 1990). 
Felder (1993) has suggested a multi style approach to science teaching depending on the dimensions of 

learning style of the student. The mismatches between teaching and learning styles in science courses 

have several serious consequences (Lind Silverman, 1988) i.e. students who experience them feel as 

though they are being addressed in an unfamiliar foreign language; they tend to get lower grades than 
students whose learning styles are better matched to the instructor’s teaching style (Edward, 1984) and are 

less likely to develop interest in course material (Richard, 1988; Edward, 1984) if the mismatches are 

extreme, the students are apt to lose interest in science altogether and be among the more than 200,000 
who switch to other fields each year after their first college science courses (Tobias, 1990; Felder et al., 

1988) Professors confronted by inattentive classes and poor student performance may become hostile 

towards the students (which aggravates the situation) or discouraged about their professional competence. 
Most seriously society loses potentially excellent scientists. These problems could be minimized and the 

quality of science education significantly enhanced if instructors modified their teaching style to 

accommodate the learning styles of all the students in their classes. Learning styles may be defined in part 

by the answers to five questions. According to Novah (1998) strategies to help people learn go back to 
our educational origin. For example, Socrates technique of Socratic questioning, where he sequentially 

asked questions to draw out the substance/ knowledge he believed was in the minds of all persons, slave 

or emperor. While there is still much we don’t know about learning, we know that knowledge must be 
acquired by the individual and that knowledge influences the acquisition of new knowledge. We know 

that learning can be essentially by little interactions with previous learning (and usually very short 

retention) to high interaction where the learner integrates new concepts, propositions and images into 

previously acquired knowledge that the learner chooses to learn by rote or meaningfully and part of the 
task of the teacher-learner to choose powerful meaningful learning approaches. Meta-cognitive strategies 

are strategies that the learner uses to take charge of her/ his own learning in a highly meaningful fashion. 

Walker (2003) says that the development of critical thinking has been the topic of many educational 
articles recently. Numerous instructional methods exist to promote thought and active learning in the 

classroom including case studies, discussion methods, written exercises, questioning techniques and 

debates. Three methods – questioning, written exercises and discussion and debates are highlighted. They 
have also concluded that though not appropriate for all subject matter and classes, these learning 

strategies can be used and adapted to facilitate critical thinking and active participation.  Learning 

strategies researchers have frequently noted that learning strategies courses should be embedded as 

content courses. When learning strategies are taught along with traditional course content (as a meta-
curriculum), the learning strategies taught can be tailored to match the subject matter and students’ needs. 

Levin et al., (1988) asked college undergraduates to study a hierarchical plant classification system 

according to one of the two provided organizational strategies: 
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 a) A figural taxonomy, which consisted of labeled boxes and connecting lines to represent respectively 
the nodes and links of the hierarchy. 

b) A pictorial mnemonomy in which the unfamiliar plant forms were recoded into more familiar concepts 

which were then thematically related to other terms on the same branch of the hierarchy. Mnemonomy 
students outperformed taxonomy students on  

(a) Both immediate and 5-day delayed measures of classification system construction and use. 

(b) A test that required analogies involving the plant terms – thereby adding to recent evidence that 

scientific mnemonic strategies can facilitate performance on tasks that require some degree of higher-
order thinking.  

The article by Levin et al., (1988) reports on the development and evaluation of a two-component 

mnemonic strategy for teaching botany concepts. One component a pictorial mnemonomy was targeted at 
learning a hierarchically organized plant- classification system and the second component, based on the 

mnemonic keyword, method was targeted at learning the specific characteristics of the various plant 

groups. Relative to traditional instruction; mnemonic instruction facilitated. 
1. The acquisition of both classification and characteristic information. 

2. Inferential thinking on a transfer (problem solving) task that required novel manipulations of the 

learned concepts. Performance gains associated with the mnemonic condition were long term. 

Conner and Gunstone (2004) reported a qualitative case study investigation of the knowledge of learning 
strategies by 16 students in a final year high school biology class to conscious knowledge of learning. 

Here students were encouraged to develop evaluation of their learning skills independently through 

activities that promoted metacognition. The value of promoting metacognitive approaches in this context 
is discussed.  

According to Walker (2003), the definition of critical thinking, the disposition to think critically and 

different teaching strategies have been studied. Although not appropriate for all subject matter and 
classes, these learning strategies can be used and adapted to facilitate critical thinking and active 

participation. Some of the strategies are questioning, classroom discussion and debates, written 

assignments and conclusions. Activities that promote critical thinking should be included in classroom 

activities and assignment. Finally, it is important that CT skills be encouraged and reinforced in all classes 
by teaching faculty, not only at the college level but at every level of education. According to many 

educationists web-based collaborative learning will become a popular learning approach in higher 

education field along with the development of web-based environment. Web-based collaborative learning 
can be effectively used to facilitate students’ learning performance and to enhance their competence of 

creativity. Life-long learning, distance learning and informal learning are the main three areas to utilize 

web-based collaborative learning approach. Even in the classroom based environment, web-based 

collaborative learning also can be integrated together with the traditional classroom based learning 
process. Methods and strategies used for web-based collaborative learning are of two categories viz., 

learning through interpersonal communication and learning through collaborative production. The 

OECD’s Programme for International Student Assessment (PISA) is a regular survey of 15 year old’s 
knowledge and skills. PISA bases its assessment of student outcomes on three domains of literacy – 

reading literacy, mathematical literacy and scientific literacy. This inclusion of scientific literacy as a 

general competency for life reflects the growing centrality of scientific and technological questions to 21
st
 

century life. Scientific literacy is defined in PISA as the capacity to use scientific knowledge, to identify 

questions and to draw evidence-based conclusions in order to understand and help make decisions about 

the natural world and changes made to it through human activity. Weinstein and Mayer (1986) argue that 

an interest in learning strategies is the natural outgrowth of a change in orientation from behaviourist 
theories to cognitive theories of learning. They present a typology for learning strategies consisting of 

eight categories and discuss prototypical research studies within each of the eight areas. Walker (2003) 

writes about the definition of critical thinking, the disposition to think critically and different teaching 
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strategies. Although not appropriate for all subject matter and classes, these learning strategies can be 
used and adapted to facilitate critical thinking and active participation.  

Need for the Development of a Kit in Biology 

Despite all the guidance and information available in literature resources , no clear-cut and concise path 
or methodology has been mentioned anywhere for learning taxonomical facts systematically and in such a 

way so as to promote retention of information by students while appearing for an exam or while doing a 

practical in plant taxonomy. The subject has several technical terms which have their origin in Latin and 

are tongue twisters besides being difficult to memorise. Also the repetitive use of terms and the 
descriptive nature of the subject dullens the mind and intellect causing a kind of inertia in the process of 

learning. The learning strategies and teaching strategies already mentioned above including the process of 

critical thinking has not been put to much practical use. It was therefore decided to evolve an usage kit in 
biology for the students of plant taxonomy of DMS XI Standard through analytical and critical 

discussions in a group thereby promoting collaborative learning. 

Methodology 
Three families viz. Solanaceae, Fabaceae and Liliaceae have been listed out in the DMS Biology 

Textbook of XI Standard. The families have been described technically with relevant illustrations and 

details. However, the strategies to be used for the study of these families have not been mentioned 

anywhere. An attempt was made first to list out the strategies to be used based on the part to be studied. 
Over and above this a list of 68-69 strategies used for taxonomical studies was listed out arbitrarily 

through discussions and literature review (Nisbet et al., 1986). 

A workshop on learning strategies in Taxonomy and IQ was conducted for the development of a usage kit 
in Taxonomy for Std. XI Students, this being a part of the methodology for evolving a usage kit. During 

the course of the workshop, the following aspects of Taxonomy were discussed in detail viz.Learning 

strategies in taxonomy, data collected on strategies used by XI standard students and definite strategies 
that could be otherwise used for the teaching/ learning of taxonomy. 

 

RESULTS AND DISCUSSION 
Based on the workshop and the discussions and talks and interpretations thereof, a usage kit was finally 
evolved and it was decided that the kit would consist of the following parameters. 

Contents of Usage Kit 

1. Guidelines 
2. Morphology (description of important morphological structures and key words) 

3. Salient features of the family 

4. Distinctive features of the family  

5. Keys for identification of the three families 
6. Dissected parts of each plant of 3 of the families. 

7. Classification of the families(diagrammatic flow chart) 

8. Economic importance of 3 families in brief. 
9. Economically important and Commonly available plants of the 3 families  

10. Floral structure and arrangement. . 

11. Photos of common plants of 3 families. 
12. Plant nomenclature(6 rules of nomenclature) 

13. Flow chart type of key for the three families 

 

Part 1 

Guidelines for development of Usage Kit 

These were discussed and listed as given below: 

1. Should be in kit – form  
2. Should be user friendly material 
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3. Should be ready reckoner  
3. User friendly material write–up to be of 2-3 pages 

4. To include photos of the families pertaining to each parameter (habit, root system, shoot system, 

leaves, inflorescence, corolla, androecium, gynoecium of each family). 
5. To construct flow chart form of key botanical name/ common name  

6. To construct pictures of economically important plants of each family –collage/ scrap book. 

7. Should contain herbarium one typical spp of each family 

8. Donate to school from college. 
9. Should contain dissected part of one species each from each of the three families e.g., Crotalaria 

laburnifolia L. along with FF and FD Datura stramonium L., Gloriosa superba Linn.(Garden lily), Aloe 

vera(L) Burm.f. 
10. Should contain key words and their description related to these families. 

Strategies Adopted in Taxonomy 

Strategies generally adopted in Taxonomy were outlined through discussions as those of studying 
morphology; using descriptive terminology; nomenclature; direct identification through herbarium; 

indirect identification through uses of keys and flora; maintaining type or typification; using alternate 

names(synonyms); classification giving phylogeny; comparison between families; field study and 

collection of related families from surroundings. To these strategies were added some more viz., 
collection of economically important species of the three families; herbarium of common plants of each 

of the three families; dissected and mounted floral parts of at least one part of the family; and typical 

floral diagram and floral formula.  
 

Part 2 

Morphological terms and definitions 
1. Simple leaf: Simple leaf is characterized by single lamina which is usually entire or has incised 

margins but the incision never reaches upto the midvein. 

2. Compound leaf: In compound leaf, the incision of lamina reaches upto the mid rib or petiole due to 

which the lamina is divided into several small parts called leaflets. 

3. Pinnately compound leaf: If the incision of leaf is directed towards the midrib and the leaflets are 

arranged on both sides on midrib or on its branches (rachis) the leaf is called pinnately compound leaf. 

4. Phyllotaxy: Phyllotaxy is the pattern of arrangement of leaves on the stem or branch. 

5. Alternate phyllotaxy: Single leaf arises at each node in alternate manner. 

6. Reticulate venation: Usually there is a single main vein which passes through the centre of the lamina 

and gives off successively thinner branches that form a netted pattern throughout the lamina. 

7. Parallel venation: This type is typically found in monocotyledonous leaves. In this, the veins of 
relatively uniform size are arranged longitudinally and converge and join at the apex of leaf. Such 

arrangement is called parallel venation. 

8. Pulvinus leaf base: A joint like thickening is present at the base of the leaf which appears to be 
swollen. It is known as pulvinus leaf base. 

9. Stipule: A leaf like appendage which is present at the base of the petiole. The leaves bearing these 

structures are called stipulate. 

10. Exstipulate: Leaves in which stipules are absent, it is termed as exstipulate. 

11. Racemose inflorescence: The main axis / the peduncle continue to grow and bear flowers in 

acropetalous succession i.e. the older flowers at the base and the younger flowers near the apex. 
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12. Cymose: The peduncle/ floral axis/ main axis stops growing and terminate in a single flower. The 
lateral flowers are borne in basipetalous succession.  

13. Solitary Axillary: When the flower arises in the axil of a leaf, it is called solitary axillary. 

14. Umbel: The peduncle here is greatly reduced and the flowers appear to arise from a common point.  
The flowers here are pedicellate and bracteate. 

15. Flower: Flower is that portion of the plant which is capable of producing either male or female 

elements or both. 

16. Bisexual: When the flower has both androecium and gynoecium, the flower is said to be bisexual. 

17. Unisexual: When the flower having either only stamens or carpels is called unisexual. 

18. Actinomorphic: Actinonmorphic flowers can be dissected into similar halves along two or more 

planes. 

19. Zygomorphic: The flowers can be dissected into similar halves only in one plane. 

20. Calyx: It is the outermost whorl of the flower and the members are called sepals. 

21. Gamosepalous: If sepals are united, then the calyx is said to be gamosepalous. 

22. Corolla: Corolla is composed of petals. 

23. Gamopetalous: If petals are fused then the corolla is said to be gamopetalous. 

24. Polypetalous: If the petals are free, then the corolla is said to be polypetalous. 

25. Polysepalous: If the sepals are free, then the calyx is said to be polysepalous. 

26. Perianth: It is the term used to describe the non-essential whorls when there is no distinction into 

sepals and petals. The individual member of perianth is called tepal. It may be symtepalous or 

choritepalous. 

27. Aestivation: The mode of arrangement of sepals or petals in floral bud with respect to other members 

of the same whorl is known as Aestivation. 

28. Valvate: If the sepals or plates in the whorl just touch one another at the margin without overlapping 
it is said to be valvate aestivation. 

29. Imbricate: If the margins of sepals/petals overlap one another but not in any particular direction, it is 

said to be imbricate aestivation. 

30. Vexillary Aestivation/ Papilionaceous corolla: It is the characteristic feature of papilionatae. In 
these cases the corolla consists of large posterior petal (standard), two small lateral petals (wings) and the 

two anterio - lateral petals that become fused together to form a boat shaped structure called the keel 

petals. The wings are usually covered by the standard or the vexillum and the keel is partially or wholly 
enclosed by wings. Keel encloses the essential organs. 

31. Diadelphous: The stamens may be united in two bundles and are called diadelphous stamens. 

32. Dithecous: Each anther has two chambers. 

33. Epipetalous: When stamens are attached to the petals are called epipetalous stamens. 

34. Superior Ovary: In the hypogynous flower, the gynoecium occupies the highest position while the 

other parts are situated below it. The ovary in such flowers is said to be superior. 

35. Syncarpous: If carpels are fused then it is said to be syncarpous. 
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36. Legume or a pod: The fruit is formed from the monocarpellary, superior pistil with marginal 
placentation. The fruit dehisces along both the dorsal and ventral surface. 

37. Berry: In berries the seeds are scattered and the endocarp is either fleshy or edible. 

38. Capsule: It develops from a polycarpellary, syncarpous gynoecium and dehisces longitudinally. 

Part 3 

Salient features of the three families 

Table 1: Salient features 

 Fabaceae Solanaceae Liliaceae 

Habit Herbs,shrubs/trees Mostly shrubs, herbs and trees Herbs,shrubs 

Root system Tap root Tap root Fibrous root 

Shoot system Aerial Aerial Underground 

Leaves 
 

Simple/alternate,reticulate 
venation 

Simple,alternate,reticulate 
venation 

Parallel venation 

Flowers Papillionaceous 
corolla(zygomorphic) 

Actinomorphic Actinomorphic 

Corolla Papillionaceous corolla, 

pentamerous 

Pentamerous Trimerous 

Androecium Monadelphous/diadelphous, 

dorsifixed 

Epipetalous (3+3) in 2 whorls, 

versatile anthers 

Gynoecium Semi-inferior, monocarpellary Ovary superior 

bicarpellary 

Superior, 

tricarpellary 

 

Part 4 

Distinctive features 

Fabaceae- pulvinous leaf base, papillionaceous corolla, legume fruit 
Solanaceae- accrescent calyx, reniform seeds 

Liliaceae- stem modified into corm or bulb  

 

Part 5 

Artificial key for the three families 

a) The leaves   
F – Simple/compound with alternate phyllotaxy and pulvinous leaf bases. 

S – Simple leaves / leathery texture / unequal leaf bases 

L – Leaves thin long with parallel venation 

 
b) Based on the flower 

F – Racemose inflorescence/ papillionaceous corolla/ zygomorphic 

S – Cymose/ axillay / solitary inflorescence/ actinomorphic/ pentamerous/ epipetalous/ gamopetalous   
coro.  

L – Cymose / cluster/ umbellate/ polytepalous (3 + 3) valvate aestivation/ actinomorphic. 

 
c) Based on fruit 

F – Legume/ pod (monocarpellary ovary with marginal placentation) 

S – Berry / capsule (Bicarpellary, syncarpous, superior, bilocular ovary with axile swollen placenta) 

L- Capsule / Berry (ovary, superior, tricarpellary, trilocular with axile placentation 
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Table 2: Normal Keys for the three families 

Families Leaves Inflorescence Fruit 

Fabaceae Simple /  

Compound /  

Alternate phyllotaxy/ 
pulvinous leaf base 

 

Racemose/ papillionoideae 

corolla/zygomorphic/ 

pentamerous/ Monadelphous/ 
diadelphous stamens. 

 

Monocarpellary ovary 

with marginal 

placentation. 
Legume/ pod 

 

Solanaceae Alternate/in 
Unequal pairs, entire, 

lobed or pinnate. 

Cymose/axillary, 
solitary 

Pentamerous, actinomorphic, 

epipetalous, gamopetalous. 

Connivent 
Anthers in Solanum, 

Dehiscence by pores. 

Ovary Bicarpellary, 
syncarpous, superior, 

bilocular with axile 

swollen placentation. 

Berry / Capsule 
 

Liliaceae Leaves thin, long with 
parallel venation. 

Bulbs/ corms are 

modified 
underground stems. 

Actinomorphic, presence of 
perianth (tepals 3 + 3), valvate, 

Cymose, Trimerous flowers. 

6 in 2 whorls of 3+3. 

Ovary superior, 
tricarpellary, trilocular, 

axile placentation. 

Capsule. 

       

Part 6 

 

Dissected parts of select plants of the three families 

 

                 Fabaceae               Liliaceae 

    

          

 

    Figure 1: Lens culinaris Medicus ort. 

 

     

   

      Figure 2: Colchicum autumnale L. 
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Solanaceae 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Atropa belladonna L. 

 

Part 7 

 

Table 3: Classification of the Families 

1. Fabaceae 

Mulethi Class  

Sub class 

Series 

Order 

Family  

Genus  

species  

 

Dicotyledons 

Polypetalae 

Calyciflorae 

Rosales 

Leguminosae 

Glycyrrhiza 

glabra Linn. 

 

 

Vegetables: 

Tomato  

brinjal  

chillies  

greens 

Tobacco leaf 

Pulses 

Dals 

Oil pongamia 

Sesbania leaves 

Timber 

Dalbergia 

 

Onion 

Garlic (medicinal) 
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2. Solanaceae 

Tomato 

 

Class 

Sub class 

Series 

Order 

Family 

Genus 

Species 

Dicotyledons 

Gamopetalae 

Bicarpellatae 

Polemoniales 

Solanaceae 

Lycopersicon 

esculentum Mill. 

Brinjal  Class 

Sub class 

Series 

Order 

Family 

Genus 

Spp. 

Dicotyledons 

Gamopetalae 

Bicarpellatae 

Polemoniales 

Solanaceae 

Solanum 

melongena Linn. 

Ashwagandha 

 

 

Class 

Sub class 

Series 

Order 

Family 

Genus 

Species 

Dicotyledons 

Gamopetalae 

Bicarpellatae 

Polemoniales 

Solanaceae 

Withania 

somnifera Dun 

Atropa Class 

Sub class 

Series 

Order 

Family 

Genus 

Species 

Dicotyledons 

Gamopetalae 

Bicarpellatae 

Polemoniales 

Solanaceae 

Atropa 

belladonna L. 



Indian Journal of Plant Sciences ISSN: 2319-3824 (Online) 

An Online International Journal Available at http://www.cibtech.org/jps.htm 
2013 Vol. 2 (2) April-June, pp.1-16/Nair 

Research Article 

11 

 

3. Liliaceae 

Onion Class 

Series 

Family 

Genus 
Species 

Monocotyledons 

Coronarieae 

Liliaceae 

Allium  
cepa L. 

Aloe Class 

Series 
Family 

Genus 

Species 

Monocotyledons 

Coronarieae 
Liliaceae 

Aloe 

vera(L)Burm.f. 

Asparagus Class 

Series 

Family 

Genus 
Species 

Monocotyledons 

Coronarieae 

Liliaceae 

Asparagus 
officinalis L. 

Colchicum Class 

Series 
Family 

Genus 

Species 

Monocotyledons 

Coronarieae 
Liliaceae 

Colchicum 

autumnale L. 

 

Part 8 

Floral structure and arrangement 

Floral diagram of family 

 

                     I Fabaceae         II. Solanaceae           III. Liliaceae  

 

 

 

 

  

Figure 4: Pisum sativum L. Figure 5: Solanum nigrum L. Figure 6: Allium sativum L. 

 
Floral formula: F.F: Br O ♂ K5 

C1+2+(2) A(9)+1G(1) 

 

Floral formula: F.F: EBr  ♂ 

K(5) C(5) A5G(2) 

 

  Floral formula: F.F: Br  ♂   

P3+3 A3+3 G(3) 

 

Part 9 

Economic importance of the three families 

Economic importance of Liliaceae 

1. Allium: Allium cepa L. or the onion bulbs are a stimulant and diuretic and used in the treatment of 

dysentery. The lower thick region of the leaves are used as spice and also cooked as vegetables, an 
essential oil and organic sulphides are present in the leaves and bulbs. 
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2. Aloe vera (L.)Burm.f. The dried juice of the leaves of Aloe is given in constipation, The fresh juice is 
cathartic, cooling and useful in fevers. Pulp leaves is used in menstrual suppressions. This root is used in 

colic. The plant of Aloe perryi is tonic, purgative and useful in dyspepsia and jaundice. 

3. Asparagus: The roots of A.adscendens Roxb. and A. filicinus Ham. Ex. D. Don.are tonic, demulcent 
and astringent. Useful in diarrhoea and general debility. The plant of A. officinalis L. is diuretic, laxative, 

cardiac tonic, sedative and demulcent. Many species of Asparagus are grown as ornamentals. 

4. Colchicum: The corm of C. luteum Baker is used as carminative, also given in cases of gout, 

rheumatism and diseases of spleen and liver. It is also applied externally to relieve pain and inflammation. 
The seeds of this plant contain colchicines, a very poisonous alkaloid. It is used to induce polyploidy. 

Economic Importance of the Family Fabaceae 

Papillionaceae are of great economic importance. They provide important food stuffs, valuable fodder, 
fatty oil, timber, gums and several ornamental plants. Seeds of several species are rich sources of starch 

and protein.  

1. Arachis hypogea L. (Groundnut): It is an important oil seed crop. Seeds are eaten raw or after 
roasting. Fatty oil from the seeds are edible and is extensively used in the manufacture of vanaspati by 

hydrogenation. Also used in the manufacture of soaps, cosmetics, and is used as a lubricant.  

2. Crotolaria juncea L. (Sunn-hemp): It is largely cultivated in India for the fibre obtained in the stem 

which is used for making gunny bags and ropes. 

3. Pongamia pinnata L.: The seeds yield useful oil used for leather dressing, soap making, lubrication 

and illumination. It is also medicinal and applied in cutaneous diseases and possesses insecticidal and 

antibacterial properties. 

4. Indigofera tinctora L. (Indigo): These are cultivated for the Indigo dye which finds use in dyeing and 

printing cotton and rayon and in preparation of pigments for paints and printing ink. 

5. Trigonella foenum – Graecum L. (Fenugreek): It is cultivated for culinary and medicinal purposes. 
Tender shoots are used as vegetable and for flavouring and the seeds are aromatic and carminative. 

 

Economic importance of Family Solanaceae 

Solanaceae are of great economic importance to the human race. They contribute several important food 
and drug plants and many ornamentals. 

1. Solanum tuberosum L. (Potato): It is used as the most important food crop. The stem tubers are rich in 

carbohydrates and sugars and are a prime food. It is also the host of other industrial products such as 
starch, dextrin, syrup and several alcohols. 

2. Lycopersicon esculentum L. (Tomato): The fruits are edible and are used as vegetables for cooking 

purpose and also used in the manufacture of sauce and ketchup. 

3. Nicotiana tabacum L. (Tobacco): Cultivated as major crop for its leaves which are fermented slightly. 
It is used in cigarette, cigar, etc. It is also consumed for chewing and snuff. It is much employed in 

medicine as sedative, antispasmodic and vermifuge. It is also used as an agricultural insecticide. 

4. Atropa belladonna L. (Belladona): Roots are the source of the alkaloid “Atropine”. It possesses the 
property of overcoming the spasm of involuntary muscles, dilating pupils and relieving pain. It is a 

valuable antidote in cases of poisoning by opium.  

5. Withania somnifera Dunal (Ashwagandha): The roots constitute the drug Aswagandh prescribed for 
hiccups, female disorders, cough, etc. 
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6. Petunia: These are used as ornamentals. Plants are annuals with salver form or funnel form showy 
flowers in shades of white, pink or purple.  

Part 10 

Economically important and common plants 
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Part 11 

Figuress of common plants of the three families 

 

                   Fabaceae                         Liliaceae 

  

Figure 7: Delonix regia (Hook.) raf. Figure 8: Aloe-vera L 
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                           Solanaceae                              Fabaceae 

    

Figure 9: Solanum tuberosum L.   Figure 10: Pisum sativum L. 
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  Figure 11: Colchicum autumnale L.    Figure 12: Colchicum seeds 
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 Figure 13: Withania somnifera Dun.                    Figure 14: Berries of ashwagandha 
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Part 12 
Plant Nomenclature 

Six principles of Nomenclature 

1. Botanical nomenclature is independent of zoological nomenclature. 
2. The application of names of taxonomic groups (taxa) is determined by means of nomenclature types. 

3. The nomenclature of taxonomic groups is based upon priority of publication. 

4. Each taxonomic group can bear only one correct name, the earliest that is in accordance with the rules, 

except in specific cases. 
5. Scientific names of taxonomic groups are treated as Latin regardless of their derivation. 

6. The rules of nomenclature are retroactive unless expressly limited. 

Part 13 
Flow Chart type of Key for Liliaceae, Solanaceae, Fabaceae 
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Leaves: Reticulate 

Venation 

Leaves: Parallel 

Venation 

1. Solanaceae 

 Unequal leaf 

bases 

 Extra axillary, 

cymose 
inflorescence 

 Pentamerous 

flower 

 Actinomorphic 

Flowers 

 Hypogynous 

 Gamopetalous 

corolla 

 Twisted 

aestivation 

 Connivent 

stamens 

 Apical poral 

dehiscence 

 Green capitate 

stigma 

 Axile 

placentation 

 Bicarpellary 

syncarpous 

 Berry fruit  

 Thin reniform 

seeds 

2. Fabaceae 

 Simple or 

compound 

leaves  

 Pulvinous leaf 

base 

 Racemose 

inflorescence 

 Pentamerous, 

Zygomorphic 

flowers 

 Perigynous 

condition  

 Polypetalous 

condition 

 Descending 

imbricate 

aestivation 
(Papillionaceae) 

 Monadelphous 

or diadelphous 

stamens 

 Monocarpellary 

gynoecium, 

marginal 

placentation 

 Legume/ pod 

3. Liliaceae 

 Adventitious 

root system 

 Corms or bulbs  

 Leaves with 

parallel venation 

 Trimerous 

flowers 

 Hypogynous 

condition 

 Perianth 6 in 

two whorls 

 Stamen 6  

 Tricarpellary 

axile 

placentation 

 Capsule 

Anomalous 

Secondary Growth 

(Dracaena) 
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