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Introduction to Laboratory

Preamble

Science 1s a systematised study based on facts and observations. It involves curiosity, inquisitiveness and unbiased analysis. Most of
the scientific work 1s done in a laboratory. It provides an opportunity to a person with scientific frame of mind to see and study
various aspects of an object under observation. Hence, a biology student too is obliged to attend laboratory work-out with utmost

sincerity, honesty and inquisitiveness.

Laboratory Etiquette

The study of living things in laboratory requires
that facilities provided are properly used.

One is expected to complete the assigned work
within a specified time. This requires proper
utilization and planning of time. One should,
thereforg, keep busy with own work and wherever
necessary consult the teacher alone.

Laboratory provisions should be handled with
utmost care. At the end of the laboratory period,
working space should be left clean and in order.

Laboratory exercise to be performed should be
read in advance and one is expected to arrive to
the class theoretically prepared.

Work Plan

1. Listen and understand the instructions and
information given by teacher-in-charge.
Work out or observe the materials carefully.
Mount to prepare slides as per requirements.

- Study the preparations or specimen carefully.
Draw suitable diagrams in a proper sequence
and label them in your practical record.
Write down the observations sequentially and
watch carefully if variations occur.

7. Get your work checked by teacher-in-charge

and make necessary corrections.

ATl el N

IS

Necessary Instruments

The variety of instruments required depends upon
the nature of work. It has, however, been found
convenient to prepare a small kit in suitable
containers such as a pencil box containing

1. a pair of forceps,

2. two fine, long handle, dissecting needles,

glass droppers,

good and sharp razor,

safety blade,

a fine hair brush,

a pair of sharpened pencils,

pencil eraser,

a clean and soft handkerchief and

0. practical record with cover file and spare
pages, etc.

S0 X AL AW

Microscope

It is the most indispensable instrument in a biology
laboratory, so much so that it comes to be called
‘The primary instrument of the biologists’. It helps
to increase the resolving power (property to
distinguish objects lying very close as separate
bodies) of human eye which fails to recognise
objects lying closer between 0.01 to 0.25 mm.
Some common types of microscopes are listed
below —
1. dissecting microscope,
2. compound microscope,
3. binocular microscope,
4. phase contrast microscope and
5. electron microscope, etc.
Of these, dissecting microscope and compound
microscope are very commonly used by the
students.

[I] Dissecting microscope
It is used for dissection, specially during taxonomic
studies, embryo separation, etc.

Construction. It consists of basal foot, a
vertical limb, stage and a lens. The basal foot is a
stand. The limb has an attached stage made of
glass plate. A folded arm which can be moved

(B-15)
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folded arm

Fig. 1. A dissecting microscope.

vertically holds the lens. A mirror is attached. at

the base of the limb.

Mechanical operation. 1. Move the lens and adjust
it over the object.

2. Illuminate the object suitably by adjusting the
mirror. )

3. Focus the object by using adjustment screw.

[II] Compound microscope

It is one of the most commonly used and by far the
most suitable microscope in the Botany
Laboratory. At one time, it employs one ocular
(eye piece) and one objective, in working position.
As such, it is also known as monocular-mono-
objective microscope.

Construction. The microscope is built around a
strong basal foot and a vertical limb. The foot
supports the vertical limb.

A round, rectangular or square stage is fixed to
the limb. It is provided with spring clips to hold
the slide in position.

A movable or fixed sub-stage is situated
directly below the stage. It is provided with an iris
diaphragm and condenser lens. Iris diaphragm is a
wheel-shaped metal disc to regulate the aperture,
through which light rays reach the condenser and
are passed to an object. Condenser is a system of
two or morce lenses under the stage which receives
parallel light rays from mirror and converge them
at the level of stage.

A movable concave mirror is fixed at the
lowermost part of the limb to focus a converging

Practical Botany : Vol 2

eye piece

draw tube

body

nose piece

objective

condenser

”_iris diaphragm

Fig. 2 A compound microscope.

cone of rays at the level of specimen. Whether day
or artificial light is used as a source, concave
mirror converges the light if there are no
condensing lenscs.

Body of the microscope is composed of a tube.
At the upper end of the tube, is an ocular (cye
piece) which can be changed for lower or higher
values of magnifications. At the lower end of
this tubce is a revolving nose-piecc with about
three objcctives viz. low power, high power and
oil immersion. These magnifications range from
3.2x to 100x. The conventional low power objective
is 10x.

Tube of the microscope is vertically movable
with the help of coarse and fine adjustment screws
on the limb, operated by a rack and pinion system.
Coarse adjustment moves the tube rapidly while
fine adj»stment screw does it gradually.
Mechanical operation. 1. Microscope is placed in

maximum diffuse light. Direct sunlight is

harmful for the eyes. The northern light is
most suitable, If light source is artificial, filter

(preferably blue coloured) is used.
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2. Light is adjusted by turning the mirror
towards the source of light and also by moving
the sub-stage up and down, as well as with the
help of iris diaphragm.

3. A prepared slide is placed on the stage.
Object is adjusted just over the stage aperture.

4. The object is located and focussed with a
low-power objective using coarse adjustment.

5. If higher magnification is desired, nose-
piece is turned to next higher power. Fine
adjustment can be used freely at this stage,
while the use of coarse adjustment by avoided.

6. High power objective and subsequent higher
powers are used only when object is properly
mounted under coverslip.

7. The object should always be observed with
both eyes open.

Care. 1. Before and after the use, all the lenses

and metal parts including stage should be

cleaned. The lenses are cleaned with tissue
paper, muslin cloth or clean and soft
handkerchief.

Microscope is kept covered when not in use.

Proper cases, plastic bags, bell jars or even

a clean cloth can be used.

o

HIR

[3

3. Objectives should not be ordinarily removed
from the nosepiece.

4. Operating screws, condenser, iris diaphragm,
mirror and stage or stage clips should always
be handled carefully.

Other Laboratory Provisions

Some other provisions available in the laboratory
include staining rack, dropping bottles, slides,
cover glasses, watch glasses, petri dishes, beakers,
enamel trays, wash bottles, spirit lamp, hone, strop,
dusters, etc. Some of these are described below.

1. Staining rack. It is mostly made of wood to
hold the dropping bottles. The capacity of number
of bottles per rack varies.

2. Dropping bottle. The stains, chemicals.
mounting media, etc., are stored in these bottles.
This glass bottle has a narrow mouth fittcd with a
slotted cock. Cock is provided with a beak that
permits the liquid to flow out in drops.

3. Slides. The size of slide is mostly 3" X 1" (25
mm X 75 mm). It is about 1 mm thick. Thesc arc
used to mount the material under study.

4. Cover glasses. The cover glasscs are
mounted on the object when the preparation is
finally ready. These may be either squarc or round
shaped. The standard thickness of the coverslip is
0.17 mm.

G

Fig. 3. Somc laboratory provisions and necessary instruments.
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Fixing Agents and Preservatives

The plants or plant parts, collected fresh need to
be immediately killed (fixed) and subsequently
peeserved for a long time,

For rhis purpose, a few chemicals are used
which do not cause any structural disturbance or
distortion of the material. Carnoy’s fluid,
Formalin-aceto-alcohol, ~ Formalin-propiono-
alcohol, Randolph’s modified Navashin fluid and
Bouin’s fluid are some of the common agents used.
(See appendix for preparations).

Plants are gencrally fixed immediately after
collection but these can also be fixed after bringing
them to laboratory. The collected material must be
always kept completely immersed in preservatives.

Laboratory Techniques

[1] Section cutting

Sections of preserved material are cut in suitable
planes for histological and ecological studies.
Razor is suitable for cutting the sections in
laboratory.

1. Honing and stropping. Razor should be
sharp and free from nicks. Hence, it should be
sharpened on a hone (fine grit-stone). Oblique,
uniform and slow strokes are carefully given to the
razor with edge foremost on this stone.

After honing, uniform strokes are given on the
strop (a smooth leather belt). The leather side of
the belt is first slightly ciled and then razor is
moved over. This should be done more frequently
than honing, to maintain razor edge in good
condition.

2. Planes. The following are a few commonly
nceded planes —

In case of cylindrical organs : (e.g. stems, roots,
etc.)

Transverse. The section is cut by passing razor’s
edge at right angles to the longitudinal axis.

Longitudinal. The section is cut by passing
razor’s edge at right angles to the transvcrse axis.
Two sections are possible in this plane.

(i) Radial Longitudinal section (R.L.s.) if it
passes along one of the radii.

(ii) Tangential Longitudinal section (T.L.s.) if
section is cut along one of its tangents.

In case of dorsiventral organs (e.g. leaf, thallus
of livewort, etc.), transverse section is cut. It is
known as vertical transverse section (being cut in
vertical plane).
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3. Method. Following steps would be useful for
section cutting.

1. Soft, thin and small materials are placed in
pith either by piercing a hole with a needle or
by splitting it longitudinally with a blade. The
piths used include carrot and radish roots,
potato tubers, etc.

2. A razor must be held properly to cut

the section. The handle and the blade of the
razor should be at right angles to one another.
The handle should remain free while the index

Fig. 4. Planes for section cutting.
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Fig. 5. Method of section cutting.  A. holding the materal,
B. correct way of holding the razor, C. holding the material
and stroke of the razor.

finger is placed on the hooked end of the
razor; 1st, 2nd and 3rd fingers pressed against
the thick back edge of the razor and thumb
against the milled surface of the thick shank of
blade.

3. The material or the pith with embedded
material is held between the thumb and the
fingers of the left hand.

4. The material in the left hand and the razor’s
edge should form right angle.

5. The razor is now moved quickly over the
material and the stroke is completed in one
action only.

6. More and more uniform strokes are used till
desired quality and number of sections are
obtained. Care is taken to keep the material
and the razor flooded with water.
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7. Sections float in water on the razor’s edge.

These are carefully lifted by a fine camel hair
brush and then transferred to a watch glass
containing water.

8. After the section cutting is over, the razor is
wiped dry and clean without disturbing the
edge. It is honed, stropped and encased.

9. The sections which float on water in the watch
glass are considered to be thin.

10. These sections are lifted by a hair brush,
placed on a slide in a drop of water
and observed through microscope. A thin
and uniform section is selected for staining.

[II] Stains and staining

The selected sections need to be stained. The
stains help to distinguish different tissues, cells or
inclusions from one another by developing specific
colours. Acetocarmine, Aniline blue, Crystal violet,
Erythrosirc, Hematoxylins, Fast green, Light green
and Safranin are some of the commonly used
stains. (See appendix for preparation)

1. Specificity. Most of the stains are specific in
reaction and are purposely used so that definite
structures or substances are stained. The following
are some of the stains used for staining different
structures.

Achromatic figure Cutinised cell wall

Aniline blue Crystal violet
Erythrosine Erythrosine
Fast green Safranin
Light green Callose
Cellulose cell wall Aniline blue
Aniline blue Chitin
Delafield hematoxylin Safranin
Fast green Proteins
Light green Safranin
Lignified cell wall Mitochondria
Crystal violet Crystal violet
Safranin Plastids
Suberised cell wall Crystal violet
Safranin Iron hematoxylin
Cytoplasm Nucleus
Aniline blue Crystal violet
Erythrosine Hematoxylin
Fast green Safranin
Light green Chromosomes
Hematoxylin
Safranin

2, Single stains. Safranin or fast green is used
alone to stain filaments of algae, fungi, sections of
bryophytes, spores of pteridophytes, pollen grains
of gymnospermsy etc. Aniline blue or safranin is
suitable for algae.



Following is the common method of staining.

1. The material is kept in a watch glass. A few
drops of stain are added so that the material is
immersed in the stain.

2. The material is allowed to remain so for a few
minutes and allowed to take stain. The time
required varies with materials.

3. After the stain is taken up, the excess of stain
is washed off in water. The washing is
repeated till stain stops coming out.

4. In some cases, excess stain is removed by acid
water or acid alcohol if water alone fails to
do so.

5. The stained material is ready for mounting.

Fungi are stained in cotton blue as given below.
(i) A drop of cotton blue (prepared in lacto-

phenol) is placed on a slide.

(i) Fungal hyphae is now placed in this drop.

(iii) The slide is run over the flame of the spirit
lamp so that the stain is warmed up.

(iv) The preparation is now ready for mounting.

3. Combinations. Commonly two or more
stains arc employed wherever tissue differentiation
is found. Combination of acidic and basic dyes of
contrasting colours is of general use. This permits
the distinction of woody tissue from non-woody
tissue. The following few combinations are
commonly recommended —

hematoxylin and safranin,
safranin and fast green,
safranin and aniline blue,
safranin and crystal violet and
crystal violet and erythrosine.

4. Staining procedures. There are two types of

preparations —semi-permanent and permanent.

The procedures differ in both the cases. These are

given below.

(a) For semi-permanent and temporary
preparations. Certain preparations are made for
temporary use. The material is studied and the
slide is then discarded. The method for staining
them is given below.

1. The selected sections are transferred from
watch glass containing water to another watch
glass containing principal stain (e.g. hema-
toxylin, safranin or crystal violet).

2. The sections are allowed to remain in the stain
for sometime (for about 4-5 minutes).

3. Exccss amount of stain is removed by washing
the scctions repeatedly with water. (This can
be scen under the microscope. The  stain

Nk
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should be taken ecither by lignified or non-
lignified tissues. Otherwise the section should
be washed till the stain disappears from one
type of tissue).

4. I destaining is not achieved, sections arc
washed with acid alcohol. In this case, further
washing with water is necessary till traces of
acid are removed.

5. This is followed by transfer of sections to a
watch glass containing counter-stain (e.g.
safranin, fast green, erythrosine). This stain
acts on thc tissue more rapidly than the
principal stain. Therefore, section is kept in
this stain for shorter duration (about a minute
or 1two).

6. Excess of stain is removed by washing stained
scctions with glycerine (15-20%). The section
should distinctly bring out demarcation
bctween tissue system while preserving the
colour of the stain.

7. The scction is now ready for mounting.

(b) For permanent preparations. In certain cases
preparations need to be stored permancntly as a
future record. The method of preparation followed
is described below.

1. The scction is first stained with principal stain
(aqucous hematoxylin, safranin or crystal
violet).

2. The scction is then washed with water till no
more stain dissolves and water rcmains
colourless.

3. Scction is passed through a graded scries of
alcohol for dehydration. A watch glass is filled
with rcquisitc amount of alcohol, (beginning
with 30% alcohol) and the section is trans-
ferred to it. This watch glass should always be
covered with another larger one. In order not
to disturb the scction, used alcohol is removed
by glass dropper. All the 30% alcohol is
replaced with 50% alcohol. This procedure is
repeated till 70% of alcohol grade is reached.

4. At this stage, counterstain is cmployed (e.g.
safranin, fast green or crythrosine prepared in
80% or 90% alochol).

5. This stain acts quickly and as such section is
washed immediately after the requisite time is
over. ,

6. Decstaining is done by washing sections with
90% or 100% alcohol.

7. The scction is now transferred to absolute
alcohol to complete the dehydration.
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8. Clearing now begins with 25% of xylol (25 cc

of xylol and 75 cc of absolute alcohol). The .

sections are gradually passed through xylol
series of 25%, 50%, 70%, 90% and finally
transferred to pure xylol. If déhydration is not
complete, pure xylol turns white or turbid. At
ths stage section should be passed through
reverse series.

9. Pure xylol is the last stage of clearing. Section
is now ready for mounting,

10. Mounting is done in Canada balsam.

Specific schemes for staining combinations
(for temporary and semi-permanent preparations)

1. Hematoxylin &
safranin

2. Safranin &
fast green or aniline blue

[7
Stain with safranin Stain with fast green/
{ erythrosine
Destain with 70% alcohot |
! " Destain with 90% alcohot
90% alcohol
l Absolute alcohol

Absolute alcohol
} Clearing or de-alcohohzing
Clear with 25% xylol

with 25% xylol

v {

50% xylol 50% xylol
v !

70% xylol 70% xylol
d y

90% xylol 90% xylol
J !

Pure xylol Pure xylol
y v

Mount in Canada balsam. |Mount in Canada balsam.

Select a section

v

Stain with hematoxylin

4

Wash with water
i
Wash with ammonia water
tll stain turns blue
(tap water 1s suitable if
alkaline).

)
Wash with water
Stain with safranin

Wash with glycerine

Mount 1n glycerine

Select a section

}
Stain with safranin
(for 4-5 minutes)

Wash with water

{
Destain with acid alcohol
if necessary

4
Wash repeatedly with water
Stain with fast green or
aniline blue
(for about a minute)

Wash with glycerine

Mount in glycerine

Specific schemes for staining combinations
(for permanent preparations)

1. Hematoxylin &
safranin

2. Safranin & fast green
3. Crystal violet &
erythrosine

Select a section
(If necessary use mordant)

Stain m hematoxylin
(If necessary destain with
mordant)
{
Wash 1in ammonta water
or tap water

Dehydration with 30% alcohol
b
50%: alcohol
"
70% alcohol
}

Select a section
Stain 1n aqueous safranin/
Crystal violet
¥

Change water,
until colourless
i
Dehydration with
30% alcohol

i
509" alcohot

{
70% alcohol

\
90% alcohol

|
v

[I1I] Mounting an object

Mounting is neccessary to properly position an
object for clear view. Lactophenol, glycerine and
glycerine jelly are used for temporary mounting
while Canada balsam is used for permanent
mounting.

1. Mounting media. Following are some of thc
common mcdia.

(a) Canada balsam. 1t is a resin obtained from
a conifer —Abies balsamea, most suitable for
permancnt slide preparation. The material to be
mounted should come through alcohol (dehy-
dration) and xylol (clearing) series.

(b) Lactophenol. 1t is a mixture of equal parts of
phenol crystals, lactic acid, glycerine (sometimes
two parts) and distilled water. Stains may be mixed
with this medium (e.g. cotton blue in lactophenol
used to stain fungi) or copper acetate is added to
preserve green colour of the pigment.

(c) Glycerine. Pure glycerine diluted to 15-25%
is widely used. Semi-permanent and temporary
preparations are mounted in glycerine.

(d) Glycerine jelly. Jelly is also used for
mounting. It is made of gelatin 1 : glycerine 7
water 6.

Warm the gelatin for two hours by adding
water. Phenol (1%) is added later. Add crystals of
safranin if desired. Allow the solution to cool and
settle into jelly.

Many other mounting media like cedar oil,
dammar, balsam, venetian turpentines and
synthetic resins are also used. )

2. Care. Following care should be taken during
mounting.
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Fig. 6. Method of mounting coverslip.

Object should be mounted in the centre of the
slide. A simple method may prove suitable for
this purpose. Take a piece of thick and white
cardboard sheet larger than the size of the
slide. Place the slide over it. Draw lines along
all the four edges. Join all the four corner
points diagonally by two lines. The point,
where these two lines meet, gives the centre of
the slide. While mounting an object, place the
slide over this drawn sheet and an object on
the central point.

No air bubbles should enter the medium while
mounting. This results in drying of medium
and preparation is spoiled. To avoid air
bubbles, touch one side of the coverslip to the
drop of mounting medium on the slide.
Support the coverslip by needle and lower it
gradually before finally removing it.

Use the necessary small quantity of mounting
medium so that it does not flow on to the
slide. If so, use little lesser quantity for the
next preparation. The extra amount can be
soaked by touching a piece of blotting paper
to the edge of the coverslip.
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4, Preparation should be clean, hence the edges
of slide and the coverslip alone should be held
between the fingers.

5. Labels are pasted uniformly on one side of the
prepared slide. It should carry the name of the
division or generic and specific names, the
part mounted and the section’s plane. At the
bottom, the name of the student who had
prepared the slide be written.

3. Sealing the  coverslip. @ Temporary
preparations can be sealed with Canada balsam,
gum, dammar, nail polish, etc. Such a preparation
is called a semi-permanent preparation.

Sealing is done by simply painting the edges of
the coverslip with sealing agent in such a way that
the space between the slide and the coverslip gets
filled with the agent. It should prevent mounting
medium from drying.

Similarly ringing table should be used for
sealing the round coverslips. The use of Canada
balsam in ringing is more convenient.

Record of Work

After the preparations are ready, these should be
carefully observed, salient features noted and
drawn on a practical record sheet. The following
suggestions would prove useful.

1. Always use a sharp and pointed pencil for thin
and uniform lines.

2. Punched holes should be on the left hand side
of the drawing sheet.

3. Diagrams of the entire plant or its various
aspects are drawn on the same page. The
diagrams of other specimens should in no case
be drawn on the same page.

4, The sequence of the diagrams should always
be —external features, anatomy and then
reproduction.

5. For anatomical studies an outline diagram
followed by a cellular sketch of its suitable
sector are drawn one above the other on the
same page.

6. All the parts of the diagram must be
labelled. Capital letters are used for
labelling. The labels are arranged one below
the other in a row.

7. Labelling lines should never cross one
another. Beautification and shading is not
rcquired until specific effects are to be
produced.
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8. Every diagram must have caption at its bottom
(c.g. Ts. stem).

9. Date is written in the left hand corner of the
page.

10. Classification and name of the plant are given
in the right hand corner of the sheet.

11. The description is written either on the
reverse side of the drawing sheet or on a new
facing page.

12. During description only technical terms are
uscd. The points of identification are added in
the end.

13. Anatomical studies are described as others. A
scction should be described starting from
epidermis to the central region; give thickness
of laycr (how many cells deep), shape and size
of the cells constituting it. Also give in details
the structure of stele and vascular bundle.

Collection

Field work is one of the most essential part in the
Botanical study. It permits to come across many
types of plants, otherwise not seen and available in
the laboratory. It is, therefore, advisable to go
round many localities and explore their vegetation.
Organised excursions or outings, led by
experienced persons, add to the knowledge of
common plants in nature.

While on a collection trip, local or outstation,
following things are to be carried along,

(1) Containers. For packing the collected
material, preferably carry plastic unbreakable
containers or polythene bags.

(2) Preservatives. Formalin-Acetic-Alcohol
(FAA) or Alcohol 70% or Alcohol 90%, and/or
Formalin 6%-10%.

(3) Other requirements. Scalpel knife, blade,
forceps, pencil, paper, a hand lens, a bag or
vasculum for keeping plants or plant press with
many newspapers or blotting papers.

After collecting the plant, it should be
immediately killed and preserved or pressed to
avoid its rotting and dehydration. Plants are either
sprinkled or immersed with a little of the killing
agent at the spot. On return to the laboratory
collected material should be transferred to new
and suitable containers with fresh preservative.
The plants should be completely immersed in the
preservative.

[9

BRYOPHYTA

B8 Hemabicae  Ricciace® R

£ 4 Riccia sp.

Fig. 7 Collection bottles.

A few plants e.g. filamentous algae, fungi,
reproductive parts of bryophytes, fertile parts of
pteridophytes and different parts of gymnosperms
and angiosperms if collected in large quantities,
are preserved in containers. But if materials
(cxcept a few algae and fungi) are collected in
lesser quantities a herbarium sheet is prepared.
Even if large quantity of such plants is available,
one plant with fertile parts be preserved in the
form of a herbarium sheet, while others should be
packed in 2 container.

Every tube should be labelled. It is desired to
write the name of the specimen, place and date of
collection. The place of collection and date should
also be written on a small piece of white card with
a pencil, on the spot and inserted in the container.
On return to laboratory, material is identified with
the help of standard books. A label bearing name
of the division and class to which the material
belongs, the name of the material, datc and place
of collection and also the name of student is
pasted on the container. All the containers should
be of uniform sizc as far as possible.

Herbarium

A collection of dried plant specimen, mounted on
sheets is known as herbarium. Freshly-picked
specimen are dried and pasted on mounting paper
of regulation-sized herbarium sheets. The purpose
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MEERUT COLLEGE, MEERUT
HERBARIUM

Field Book No., 12

Family CriucLferae

Bot. Name BrasstCa

Local Name . Sa. 740N
PlaceMeerel ocalitybarh Road

Notes ... ..

Collected by . 7a. ]

Fig. 8 A typical herbarium sheet.

of such a collection is to study the vegetation of a
locality and maintain its record.

[I] Preparation of herbarium sheets

1. Equipment. On excursion, for the collection of
plants, scveral items required to be carricd
include —

1. Trowcl or pick,

Colleeting can (vasculum) or ficld plant press,
Heavy laboratory plant press,

Blotting papers or ncwspapers,

Collecting sheets,

Mounting sheets,

Gum, gummed tape, labels, notcbook, pen and
pencil, ctc.
Trowel or pick is used to dig out the plant as a
whole wherever possible. A light-weight field press
is most practical. It is made by taking two picces of
plyboard or hcavy binder’s board of 12" X 17" sizc.
These arc held together by two picees of heavy
cord or straps tied or buckled together and press

Nk wd
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can be carried over the shoulders. A heavy plant
press carrics sheets of size at least 11.5 X 17
inches. It is madc of iron and tied and tightened by
iron chain and screws. This is used for pressing
specimen after they are brought to the laboratory.
Vasculum may be used in case only a small
number of plants arc to be brought back.

2. Collection. Collected plants are placed in the
collecting sheets. The most practical size is 16.5 X
23 inches; when folded 16.5 X 11.5 inches. Old
newspapcrs scrve this purpose to an appreciable
extent and a large supply should always be
included in the kit.

A specimen collected should represent root,
stem, lcaves and flowers. The plants are placed
between the shects or newspapers in such a way
that rclation between different  organs s
maintaincd. Herbaceous plants, 2 feet or less
higher, may be collected entire. These can be bent
to V or N shape whenever necessary. The most
desirable is to collect a branch, about one foot
high, containing leaves and flowers. In cases,
where entire plant or branch cannot be folded to
the size of herbarium sheet, only reproductive and
fruiting parts and a stem with a few leaves are
collected.

Delicate reproductive parts collapse even if
pressed fresh. These can be pressed perfectly by
applying bits of moist paper to the fresh
reproductive structures and spreading them when
plants arc placed in the press. If parts of the
herbaccous plant are thick and difficult to dry,
split them before placing on the collecting sheet.

Water plants collapse if dried by usual method.
These should be rolled up in wet paper when in
the ficld and brought to the laboratory. On return
1o the laboratory, these plants are placed in water
and floated out on sheets of white paper. The
shects arc taken out of water carefully, so that the
various parts do not cohere. The white sheets are
placed in the blotting paper and then dried as
usual.

After specimen has been collected and placed
in collecting sheet, it is kept in plant press. This
collecting sheet be placed in between blotting
papcrs, one on either side.

While on collection it is important to note date,
locality, habitat, height, method of branching,
colour of reproductive parts, common name, etc.
This should be noted separately in a ficld-book.
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3. Pressing. The collecting sheets should be
transferred to a heavy laboratory press. It must be
remembered that specimen would acquire the
same shape, as on collecting sheet, after pressing.
The press is securely tightened. It may also be
cqually useful if field press is kept under heavy
weight. The press should be placed in a warm,
well-aired place to dry.

After 24 hours, press is taken out and opened.
The old newspapers and blotting sheets are
replaced by new unused ones. At least such 3-4
changes are given at an interval of 2-3 days. An
average specimen takes about a week for complete
drying. Sometimes to hasten the process of drying,
plant press may be placed near the source of heat.

4. Mounting. The specimen are ready for
mounting once they are completely dry. The
standard size of the sheet is 16.5 X 11.5 inches.
However, 16 X 10 inches size also has been used.
The paper should be of good weight and not thin
and flexible. The quality should be so, that it docs
not turn ycllow even with a considerable lapsc of
time.

~ To mount, onc of the following methods would
be found convenient —

1. The gum is sprcad on a glass platc and
spceeimen is laid on it. As soon as all the parts
comc in contact with gum, it is lifted and then
placed in a position on a mounting sheet.

2. The specimen is inverted and painted with
gum by a brush and then transferred to a
mounting sheet.
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3. The specimen is placed on a herbarium sheet
and small strips of gummed tapec or cellulose
tape arc pasted at suitable places, so that most
of the part remains loosc.

Aflter mounting the specimen, a label is pasted
in the right hand lower corner of the sheet. This
carrics information regarding botanical name of
the plant, common name, date, collector’s name,
place of collection, ctc.

5. Arrangement of sheets. The sheets, are
finally arranged in accordance with standard
classification (preferably Bentham and Hooker’s
for Angiosperms or the most accepted ones for
other groups of plants). The sheets are arranged
into groups according to specics, genera, families,
classes, orders, series and sub - divisions, etc. Each
group 1s placed in a separate envelope, slightly
larger than the herbarium sheets (e.g. 17 X 12 or
17 x 11 inches). Each of such envelopes must be
labelled and a proper index be written or pasted
over it.

6. Care of sheets. Herbarium sheets are often
attacked by museum pests, fungi, etc. To guard
against them, specimen are fumed with carbon
bisulphide, 3-4 times a year. Mounted specimen
may also be treated with mercuric bichloride or
copper sulphate. To prevent them from attack,
powdered naphthalene balls or gamaxene powder
be also spread from time to time. This ensures
durability and long life of the herbarium sheet.



The Method of Studying Angiospermic Plant

There are two major parts of the study of an angiospermic plant. These are

(1) The list of characters of the plant, its classification and identification and

(2) drawing the diagrams of plant, flower and specific parts of flower.

The characters of the plant are written in a serial order on a page of practical record. Floral formula is also
written alongwith the description. After the description, classfication based on these characters is drawn and
the plant is identified upto its family.

Another page is generally used to draw a complete plant, longitudinal section of a flower, androecium or
a stamen, transverse section of ovary and floral diagram.

This chapter is written to inform the students about these essentials. These are given under following
headings.

I. Serial list of characters used to describe plants.

II. Alternative terms and illustrated terminology.

II1. Floral formula

IV. Classification and identification

V. The diagrams

VL The floral diagram.

I. Serial List of Characters Used to Describe Plants

Angiospermic plants are described by a special [IIT] Stipules and thier types ......
method. Only technical terms are used for their [IV] Type of leaf ...
description. There are several alternative terms for [V] Leaf attachment ......
every character of an organ. Of these, only one [VI] Leaf shape ......
appropriate term is chosen and then written in a [VII] Leaf margin ......
place meant for it in a particular series of terms. [VIII] Leaf apex ......
These terms and their serial are given under II. [IX] Leaf surface ......
Alternative Terms and Illustrated Terminology. [X] Venation ......
Followings are the terms used to describe plants. [XI] Texture of leaf ......
1. Habit [XII] Other special characters (if any) ......
2. Root 5. Inflorescence
3. Stem Type ......
[1] Habit ...... 6. Flower
[I1] Type of stem ...... [I] Bracts and bracteoles ......
[II1] External shape ...... [H] Attachment of flower ......
[IV] Branching ...... [IIT] Presence of floral whorls ......
[V}Interior ...... [IV] Symmetry ......
[V1] Surface ...... [V] Presence of reproductive whorls ......
[VII] Colour of stem ...... [VI] Number of floral parts ......
[VIII] Other characters ...... [VII] Position of floral organs on thalamus ......
4. Leaf [VIII] Arrangementof floral organs ......
[1} Bearing of leaf ...... [IX] Colour ......

(IT] Phyllotaxy ...... [X] Other special characters (if any) ......
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7. Calyx
[1] Number of sepals ......
{1I] Cohesion ......
[IIT] Aestivation ......
[IV] Duration of calyx ......
8. Corolla
[1] Number of petals ......
[} Cohesion ......
[IIT] Aestivation ......
[IV] Shape of corolla ......
[V] Colour of corolla ......
[VI] Appendages of corolla ......
9. Perianth

When calyx and corolla can not be differentiated.

{I] Number of tepals ......
[II} Number of whorls ......
[I11] Cohesion ......
[IV] Type ......
[V] Aestivation ......
[VI] Colour of tepals ......

10. Androecivm
[I] Number of stamens ......
[II] Fertility ......
[I11] Cohesion of stamens ......
[IV] Adhesion of stamens ......
[V} Sequence of staminal whorls ......
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[VI] Length of filaments ......
[VII] Position of stamens ......
[VIII] Number of locules ......
[IX] Attachment of filament to anther
[{X] Type of connectives ......
[XT] Dehiscence ......
11. Gynoecium
[I] Number of carpels ......
{I1] Cobesion of carpels ......
[1II] Position of ovary ......
[IV] Number of locules ......
{V] Number of ovules in each locule
[VI] Placentation ......
[VII] Disc ......
[VIII] Style ......
[IX] Stigma ......
12. Fruits
Type
13. Floral Formula
14. Classification and identification
Class
Sub-class
Series
Order
Family

------

II. Alternative Terms and Illustrated Terminology

1. HABIT

Habit. Characteristic form or bodily appearance
of an organism (Fig. 1).

Alternative Terms
Herb/Shrub/Tree/Any other
Climber, Epiphyte, Parasite,
Insectivore, Symbiont, etc.
(The habit of the plant can be understood only if
the plant is provided with roots or seen growing in
nature.)

peculiarity as
Saprophyte,

Meaning of Alternative Terms

1. Herb. A plant with soft stem-annual, biennial
or perennial- whose aerial portion is relatively short
lived; e.g., Ranunculus.

2. Shrub. Perennial, woody plant of relatively
low stature, typically with several stems arising from
or near the ground; shrubs do not have a clear stem;
e.g., Capparis.

3. Tree. A perennial woody plant with a single
trunk; e.g., Melia.

4. Climber. Plant with thin and long stems, with
diffuse branches and special organs of attachment
by means of which it clings to the neighbouring
objects; e.g., Clematis, Tecoma.

5. Epiphyte. A plant that grows upon other
plants, but does not absorb food from them as do the
parasites e.g. , Vanda, Vanilla (orchid), Fig. 1.

6. Parasite. A plant that grows upon other living
plants or animals and obtains its food material from
them. On the basis of their complete or incomplete
dependence, the parasite may either be called total
parasite  viz.  Cuscuta  reflexa,  Orobanche,
Balanophora, etc. or partial parasite viz. Viscum
album, Loranthus, Santalum, etc. (Fig. 1).

7. Saprophyte, A plant that grows in places rich-
in decaying organic subtances, deriving its nutrition
from them; e.g, Monotropa, Neottia (Fig. 1).

8. Insectivore. Plants which trap the small
insects and digest their protein matter; e.g, Drosera,
Utricularia, Nepenthes, etc. (Fig. 1).

9. Symbiont. Two organisms living together in
such a way that they appear to be the parts of the
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aerial roots
TOTAL

EPIPHYTE PARASITE

PARTIAL
PARASITE

SAPROPHYTE INSECTIVOROUS PLANT

Fig. 1. Some plant habits.

same plant, and are of mutual benefit to each other;
e.g., Mycorrhiza, Lichens, Rhizobium in root nodules
of papilionaceae.

2. ROOT

Root. A part of the plant axis that mostly grows
towards the soil and is concerned with absorption of
water and minerals.

Alternative Terms
Tap/Adventitious-if adventitious then type of
adventitious root.

Meaning of Alternative Terms

1. Tap. A stout, tapering main root arising from
the radicle and from which arise smaller lateral
branches e.g, Morus (Fig. 2A).

2. Adventitious. Roots that grow from any part
of the body other than the radicle; e.g., Sugarcane,
Bryophyllum (Fig. 2B).

3. STEM

Stem. Main axis of the plant; leaf and flower
bearing as distinguished from root bearing axis.

[I] Habit

Alternative Terms
Herbaceous/ Woody

Fig. 2. Types of roots. A. Tap root, B. Adventitious root.

Meaning of Alternative Terms

1. Herbaceous. A term referring to any non-
woody plant; e.g., Fumnaria, Ranunculus.

2. Woody. Trees and shrubs in which incrcase in
diameter of stems and roots continues from year to
year; e.g., Bauhinia, Melia.

[II] Types of Stem

Alternative Terms

Acrial/Undcrground/Spccialised
1. If aerial — erect/weak

(a) if erect then — caudex / culm / scape /
excurrent / deliquescent
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(b) if weak then— (i) trailing e.g. prostrate/ Meaning of Alternative Terms

decumbent / diffuse. 1. Aerial. Which remains above ground in air;

(ii) creeping e.g. runner/stolon/ offset/sucker e.g., Sesbania, Abutilon, Ipomoea.

(ifi) climbing e.g. rootlet climber/hook climber/  (a) Erect. A rigid and strong stem holding itself in an
tendril climber/leaf climber/ twiner/ liana. upright position; e.g, Sesbania. These are of
2. If underground — rhizome/tuber/bulb/corm. following 5 types.

3. If specialised — phylloclade / cladode. (i) Caudex. An unbranched, stout, cylindrical

stem, marked with scars of fallen leaves;

DIFFUSE

PROSTRATE

%///

N \JL sucf)
= . .Ljy 2
N —

) e
HOOK CLIMBER TENDRIL CLIMBER

CLIMBING STEMS

Fig. 3. Weak aerial stems.

ROOTLET CLIMBER LEAF CLIMBER TWINER
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(ii) Culm. A jointed stem with solid nodes and
hollow internodes; e.g., Bamboo, Wheat.
(iii) Scape. A leafless, usually urbranched
flowering shoot produced by an underground

stem; e.g,, Onion, Canna, Tuberose.

(iv) Excurrent. When the main axis continues
growth and the lateral branches develop
regularly giving a conical appearance to the
tree; e.g, Polyalthia longifolia, Casuarina.

(v) Deliquescent. When the main axis in growth is
subordinated by more vigorously growing
lateral branches giving a rounded or
spreading appearance to the tree; eg,
Mango, Teak, Gold Mohur, etc.

(b) Weak. A stem which is not strong enough to keep
itself in an upright positon; e.g, Cuscuta. These
are (i) trailing, (ii) creeping and (iii) climbing.

(i) Trailing. A weak stem spreading on the
ground; without rooting at the nodes. It is of

following 3 types.
(A) Prostrate (Procumbent). A trailing
stem lying flat on the ground; e.g,

Portulaca, Basella, (Fig. 3).

(B) Decumbent. Lying on the ground, but
with the apex ascending e.g, Tridax,
Lindenbergia, (Fig. 3).

(C) Diffuse. A trailing stem with many
spreading branches; e.g, Coronopus,
Boerhaavia, (Fig.3).

(ii) Creeping. A weak stem creeping on the ground,
but rooting at the nodes. These are of 4 types.

(4) Runner. A slender, clongated, prostrate,
acrial branch with long internodes,
creeping on the ground and rooting at the
nodes, e.g. , Oxalis, Hydrocotyle asiatica,
grasses (Fig. 3).

(B) Stolon. A slender, elongated, horizontal
stem, at or below the surface of the
ground that gives rise to a new plant at its
tip; e.g, Dracaena, Colocasia, Tecoma
grandiflora (Fig. 3).

’ { scale leaves
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(C) Offset. A horizontal, short, more or less
thickened, prostrate branch, producing at
the apex a tuft of leaves above and a
cluster of small roots below; e.g, Pistia,
Salvinia, Eichhornia, (Fig.3).

(D) Sucker. A creeping stem developing from
the underground part of the stem but
growing obliquely upwards and directly
giving rise to a leafy shoot or a new plant;
e.g, Chrysanthemum, Mentha piperita
(Peppermint) (Fig. 3).

(iii) Climbing. A weak stem attaching itself to any
neighbouring object by some special
structures and then climbing it. These are of
following six types.

(A) Rootlet climber. A stem climbing by its
roots given off from its nodes; e.g.,, Pothos,
Ivy (Fig. 3).

(B) Hook Climber. A weak stem climbing by
the help of recurved thorns e.g,
Bougainvillea, or hook; e.g., Artabotrys or
prickles; e.g., climbing rose.

(C) Tendril climber. A weak stem climbing by
its slender, leafless, spirally-coiled
structures known as tendrils; eg,
Lathyrus, Fassiflora, Cucurbita (Fig.3).

(D) Leaf climber. A weak stem climbing by its
petioles e.g, Clematis or leaf tips e.g. ,
Gloriosa (Fig. 3).

(E) Twiner. A long, slender and branched
stem, which climbs by twining its body
round the support ; e.g, cuscuta Clitoria
ternatea, (Fig.3).

(F) Lianes. A long woody perennial twiner;
e.g, Hiptage, Camel’s foot climber.

2. Underground. A stem lying below the ground

and serving for food storage and perennation; e.g,
Potato. These are of four types.

Fig. 4. Underground stems. A. Rhizome, B. Tuber, C. Bulb, 4. Corm.
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(@) Rhiozme. A horizontal underground stem,
distinguished from the root by the presence of
nodes and internodes and some times bud and
scale-like leaves at the nodes, often thickened
and containing accumulated food; e.g., Ginger,
Turmeric, Ferns (Fig. 4).

(b) Tuber A much enlarged portion of an
underground stem provided with buds on the
sides and tip; e.g., Potato, Cyperus (Fig. 4).

(¢) Bullb. An underground and reduced stem,
composed chiefly of enlarged and fleshy leaf
bases; e.g., Onion, Tulip, Garlic (Fig. 4).

(d) Corm. A short, thickened, underground stem,
upright in position in which the food is
accumulated; eg., Amorphophallus, Crocus
(Fig.4).

3. Specialized stems.

(a) Phylloclade. A green, flattened or rounded
succulent stem having many internodes and with
leaves either feebly developed or modified into
spines; e.g, Opuntia, Euphorbia tirucalii  Fig. 5

(b) Cladode. 1t is a phylloclade of one internode
(Asparagus) or two internodes (Ruscus) only,

(Fig. 5).
[III] External shape

Alternative Terms
Cylindrical/ Angular- if angular then number of
angles.

Meaning of Alternative Terms

1. Cylindrical. A stem which is circular in a
transverse section; e.g., Lemon (Fig. 6).

2. Angular. A stem which shows many lateral
angles in a transverse section; e.g, Asparagus,
Coriandrum (Fig. 6).

[IV] Branching

Alternative Terms
Branched/ Unbranched

Meaning of Alternative Terms

1. Branched. A stem with many lateral shoo s;
e.g, Ranunculus.

2. Unbranched. A stem without lateral shoots;
e.g., Palms.

[V] Interior

Alternative Terms
Solid/ Fistular
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CLADODE

PHYLLOCLADE
Fig. 5. Specialised stems.

CYLINDRICAL QUADRANGULAR ANGULAR
/
SHAPES i
SOLID FISTULAR
INTERIORS

Fig. 6. Stem shapes and interiors.

Meaning of Alternative Terms

1. Solid. A stem having a filled interior; e.g,
Lemon (Fig. 6).

2. Fistular. A stem having a hollow interior; e.g,
Bamboo, Wheat (Fig. 6).

[VI] Surface

Alternative Terms
Glabrous/ Hairy

Meaning of Alternative Terms
1. Glabrous. Not hairy, e.g,, Lemon,
2. Hairy. Covered with hairs; e.g, Catlotropis.

[VII] Colour of the stem

[VIII] Any other Character (B-15)
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leaf apex

leaf margin

mid rib

3— lamina

Fig. 7. Leaf and its parts.

4. LEAF

Leaf. An organ of limited growth arising laterally
and from superficial tissues of the shoot apex and
usually dorsiventral (Fig. 7).

[I] Bearing of leaf

Alternative Terms
Cauline/ Cauline and ramal/ Ramal.

Meaning of Alternative Terms

1. Cauline. The leaves which are borne by the
main stem only; e.g, Palms and Cycads, (Fig. 8).

2. Cauline and ramal. The leaves which are
borne by the main stem as well as by the lateral
branches; e.g, Mango, Tamarind, (Fig. 8).

3. Radical. The leaves which arise from a
reduced underground stem; e.g, Onion, (Fig. 8).

1/3

ALTERNATE ALTERNATE PHYLLOTAXY
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Fig. 8. Bearing of leaves on stem.

[II] Phyllotaxy

Phyllotaxy. Arrangement of leaves on stem.

Alternative Terms

Alternate (spiral)/ Opposite/ Whorled

1. If alternate then (a)1/2 or two ranked or
distichous, (b) 1/3 or three ranked or tristichous,
(c) 2/5 or five ranked or pentastichous, (d) 3/8 or
eight ranked or octastichous.

2. If oppesite whether decussate/ superposed.

Meaning of Alternative Terms
1. Alternate or spiral. A single leaf arising at

each node; e.g,, Ipomoea. It is of following types.

(a) 1/2 or two-ranked. Third leaf stands over the first
and there is one spiral between the two leaves;
e.g, Gramineae, Ginger, Ravenala (Fig. 9).

superposed
OPPOSITE

decussate
WHORLED

Fig. 9. Different types of phyllotaxy.
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(b) 1/3 or three-ranked. Fourth leaf stands over the
first and there is one spiral between the two
leaves; e.g. Cypérus rotundus (Fig. 9).

(c) 2/5 or five-ranked. Sixth leaf stands over the first
and there are two spirals between the two leaves;
e.g. China rose. This is the most common type of
alternate phyllotaxy (Fig.9).

(d) 3/8 or eight-ranked. Ninth leaf stands over the
first and there are three spirals between the two
leaves; e.g, Papaya.

2. Opposite. Term applied to leaves or buds
occurring in pairs at a node; e.g.,, Ixora.

(a) -Decussate. A pair of leaves that stands at right
angle to the next upper or lower pair; eg,
Calotropis, Mussaenda, Tabernaemontana (Fig. 9).

stipule

FREE LATERAL SCALY

INTRAPETIOLAR

SPINOUS

[ 19

(b) Superposed. A pair of leaves that stands directly
over a pair in the same plane; eg, Guava,
Quisqualis, Carissa (Fig. 9).

3. Whorled. More than two leaves at each node

arranged in a circle or whorl; e.g., Alstonia (Fig. 9).

[III] Stipules and their Types
Stipule. An appendage on both the sides of basal
part of a leaf.
Stipel. Stipule-like appendage at the base of
leaflets of a compound leaf.

Alternative Terms

Exstipulate/Stipulate

If stipulate then type of stipules-Free lateral /
Scaly /Adnate/Interpetiolar/ Intrapetiolar / Ochreate /
Foliaceous / Spinous / Tendrillar / Convolute (ventral)

stipule

TENDRILAR CONVOLUTL

Fig. 10. Different types of stipules
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Meaning of Alternative Terms
1. Extipulate. Stipules absent, e.g.,, [pomoea.

7. Stipulate. Stipules present, e.g., Rose.

(a) Free-lateral. Two free stipules borne on the two
sides of leaf base; e.g., China rose (Fig. 10).

(b) Scaly. Small dry scales, usually two in number,
borne on two sides of the leaf base; e.g., Spergula,
Desmodium (Fig. 10).

(c) Adnate. Two lateral stipules that grow adhering to
the petiole up to a certain height thus making it
somewhat winged; e.g., Rose (Fig. 10).

(d) Interpetiolar. Two stipules lying between the
petioles of opposite or whorled leaves; e.g., Ixora,
Mussaenda (Fig. 10).

(e) Intrapetiolar. Stipules situated between the petiole
and the axis; e.g, Tabemaernmontana (Fig. 10).

() Ochreate. Stipules that form a hollow tube
encircling the stem from the node uptoa
certain  height of internode in front of the
petiole; e.g. Polygonum (Fig. 10).

() Foliaceous. Two large green leafy structures; e.g,
Lathyrus, Pisum (Fig. 10).

(h) Spinous. Stipules modified into spines, one on
each side of the leaf base; e.g, Zizyphus, Acacia
(Fig. 10).

(i) Tendrillar. Stipules modified into tendriles, one on
each side of the petiole; e. g, Smilax, (Fig. 10).

() Convolute (Ventral). Stipules occurring on ventral
side of the petiole. The margins after meeting
serve as bud scales; e.g, Fucus, Magnolia, Ricinus
(Fig. 10).

BRANCH SIMPLE LEAF

Practical Botany : Vol 2

[IV] Types of Leaves

Alternative Terms
Simple/Compound
If compound then — palmately compound or
pinnately compound
(1) If palmately compound- Unifoliate / Bifoliate/
Trifoliate/ Quadrifoliate/ Multifoliate (Digitate).
(2) If pinnately compound- Unipinnate (then either
paripinnate or imparipinnate) / bipinnate/
tripinnate/ decompound.

Meaning of Alternative Terms
1. Simple. A leaf which may be entire or incised

to any depth, but not down to the midrib or petiole;
e.g, Mango (Fig. 11).
2. Compound. A leaf in which the leaf blade is
incised up to the midrib or petiole, thus dividing it
into two or more segments, called leaflets; e.g., Sweet
pea, Gold mohur (Fig. 11).
(a) Palmately Compound. A compound leaf with the
leaflets attached at the tip of the petiole and thus
seem to be radiating from a common point, like
fingers from the palm; e.g., Cleome gynandra
(Fig. 12). These are of five type.
(i) Unifoliate. A single leaflet is articulated to the
petiole; e.g., Citrus (Fig. 12).

(ii) Bifoliate. Two leaflets are articulated to the
petiole; e.g., Hardwickia binnata, Prinsepia
(Fig. 12).

(iii) Trifoliate. Three leaflets are articulated to
the petiole; e.g, Medicago, Aegle, Oxalis
(Fig. 12).

PINNATELY
COMPQUND LEAF

PALMATELY
COMPOUND LEAF

Fig. 11. Branch and types of leaves. (Note the position of axillary bud in each case).
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UNIFOLIATE BIFOLIATE

TRIFOLIATE
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QUADRIFOLIATE MULTIFOLIATE

Fig. 12. Palmately compound leaves.

i
imparipinnate

paripinnate
UNIPINNATE

BIPINNATE

DECOMPOUND

TRIPINNATE

Fig: 13. Pinnately compound leaves.

(iv) Quadrifoliate. Four leaflets are articulated to
the petiole; e.g, Paris quadrifolia, Marsilea
(Fig. 12).

(v) Multifoliate (Digitate). Five or more leaflets
are articulated to the petiole and spreading
like fingers from the palm; e.g, Cleome
(= Gynandropsis), Bombax (Fig. 12).

(b) Pinnately Compound. A compound leaf with the
leaflets arranged along the sides of common axis,
the rachis; e.g, Tamarind (Fig. 11 & 13).

(i) Unipinnate. A pinnately compound leaf
bearing the leaflets directly on the rachis; e.g,,
Cassia (Fig. 13).

(A) Paripinnate. A unipinnate leaf with even
number of leaflets e.g., Tamarind, Cassia
sp. (Fig. 13).

(B) Imparipinnate. A unipinnate leaf with
odd number of leaflets, e.g, Rose, Melia
(Fig. 13).

(ii) Bipinnate. A twice pinnate compound leaf
i.e. , the midrib produces secondary axes on
which the leaflets are borne; e.g, Acacia,
Mimosa pudica (Fig. 13).

(iii) Tripinnate. A thrice pinnate compound leaf
i.e., the secondary axes produce the tertiary
axes which bear the leaflets; e.g, Moringa
(Fig. 13).

(iv) Decompound. A compound leaf which is
more than thrice pinnate; e.g, Coriandrum
(Fig. 13).

[V] Leaf Attachment

Alternative Terms

Sessile/Petiolate

1. If sessile then - Decurrent/ Auriculate/
Amplexicaul/Semi- amplexicaul/Connate/Perfoliate.

2. If petiolate then the petiole may be
Filiform/Terete/Striate/Grooved/ Flattened.

If leaves are cmpound then find out if petiolulate.

Meaning of Alternative Terms
1. Sessile. A leaf without stalk, e.g,, Dianthus.

(a) Decurrent. A sessile leaf with a winged leaf base
and the wing extending down the stem so that
latter also seems to be winged; e.g, Laggera
pterodonta (Fig. 14).
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DECURRENT

Fig. 14. Types of sessile leaves.

(b) Auriculate. A" sessile leaf whose basal lobes
partially enclose the stem; e.g, Calotropis (Fig. 14).

(c) Amplexicaul. A sessile leaf whose basal lobes
completely enclose the stem; e.g, Sonchus
(Fig. 14). .

(d) Semi-amplexicaul. A sessile leaf whose basal
lobes incompletely enclose the stem; eg,
Ranunculus (Fig. 14).

(e) Connate. Two sessile opposite leaves meeting
each other across the stem and fusing together;
e.g, Lonicera flava (Fig. 14).

() Perfoliate. A sessile leaf whose basal lobes meet
across the stem and fuse together so that the
latter seems to pass through the leaf blade; e.g,
Aloe perfoliata (Fig. 14).

2. Petiolate. A stalked leaf; e.g., China rose.

(a) Filiform. A long and slender petiole; e.g,
Ricinus.

(b) Terete. A cylindrical petiole being circular in
cross section; e.g., [pomoea.

(c) Striate. A petiole marked with longitudinal lines;
e.g., Ficus.

(d) Grooved. A petiole provided with a long furrow.

(e) Phyllode. A sickle-shaped petiole flattened like a
leaf; e.g., Acacia auriculiformis.

[VI] Leaf Shapes

Alternative Terms
Linear/Lanceolate/Oblanceolate/Rotund
(orbicular) / Elliptical (oval) / Ovate / Obovate /
Spathulate / Oblique / Oblong / Reniform / Cordate/
Sagittate/ Hastate / Lyrate / Acicular / Cuneate /
Falcate / Lorate / Runcinate / Deltoid / Rhombate.
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lamina,

petiole ——;

PHYLLODE
Fig. 15. Phyllode.

Meaning of Alternative Terms

1. Linear. Long and norrow, the sides parallel or
nearly so; e.g., blades of most grasses (Fig. 16).

2. Lanceolate. Lance-shaped, much longer than
broad, widening above the base and tapering to the
apex; e.g,, Nerium (Fig. 16).

3. Oblanceolate. Opposite of lanceolate; a leaf
broader at the distal third than at the middle and
tapering toward the base; e.g, Gnaphalium (Fig. 16).

4. Rotund. (Orbicular). A leaf blade circular in
outline; e.g., Garden nasturtium, water-lily (Fig. 16).

5. Elliptical. Oval in outline narrowed to
rounded ends and widest at or abeut the middle; e.g,
Guava (Fig. 16).

6. Ovate. With an outline like that of hen’s egg;
i.e. broader at the base than at the apex; e.g, China
rose (Fig. 16).

7. Obovate. The reverse of ovate, the apical half
broader than the basal; e.g., Cassia obtusifolia leaflet
(Fig. 16).

8. Spathulate. Spoon-shaped i.e., broad and
round at the top and narrow towards the base; e.g.,
Calendula, Mazus japonicus (Fig. 16).

9. Oblique. Slanting i.¢., the two halves of the leaf
are unequal; e.g,, Leaflets of Margosa (Fig. 16).

10. Oblong. Longer than broad and with the
margin running more or less parallel up to its length;
¢.g., Banana (Fig. 16).

11. Reniform. Kidney-shaped; e.g, Centella
asiatica (Fig. 16).

12. Cordate. Heart-shaped; with a sinus and
rounded lobes at the base and ovate in gencral
outline; e.g., Betel (Fig. 16).
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Fig. 16. Leaf shapes.

13. Sagittate. Like an arrowhead i.e. triangular
with the basal lobes pointing downward or concavely
toward the stalk; e.g, Sagittaria sagittifolia, Arum
(Fig. 16).

14. Hastate. Like an arrowhead in form; but the
basal lobes directed outward; e.g, Rumex hastatus,
TBphonium (Fig. 16).

15, Lyrate. Like a lyre in form i.e. pinnatifid but
with an enlarged terminal lobe and smaller lower
lobes; e.g., Mustard (Fig. 16).

16. Acicular. Needle-shaped i.e., long, narrow
and cylindrical; e.g., Pine, Onion (Fig. 16).

17. Cuneate. A wedge-shped leaf i.e., triangular
with the narrow end at point of attachment; e.g,
Ozxalis corymbosa (Fig. 16).

18. Falcate. Sickle-shaped,;
(Fig. 16).

19. Lorate.
(Fig. 16).

e.g, Eucalyptus

Strap-shaped; e.g, Vallisneria

20. Runcinate. Coarsely serrate to sharply
incised with the teeth pointing toward the base; e.g,
Poppy (Fig. 16).

21. Deltoid. Delta-like; e.g., Abutilon (Fig. 16).

22. Rhombate. Shaped like a rhombus (Fig. 16).

[VII] LeafMargins

Alternative Terms

Entire / Undulate / Crenate / Serrate / Serrulate/
Biserrate / Dentate/Denticulate/ Incised/ Lacerate/
Laciniate / Lobed / Cleft / Parted / Pinatifid /
Pectinate/ Palmate/ Palmatifid/ Pedate/
Crispate/ Ciliate/ Spinous.

Meaning of Alternative Terms

1. Entire. An even and smooth leaf margin; e.g.,
Madar, Mango, etc. (Fig. 17A).

2. Udulate or Sinuate. Wavy (up and down and
not in and out); e.g,, Polyalthia (Fig 17 B)
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Fig. 17. Leaf margins. A. Entire; B. Undulate; C. Crenate; D. Serrate; E. Serrulate; F. Biserrate; G. Dentate; H. Denticulate; L Incised;

J. Lacerate; K. Laciniate; L. Lobed; M. Cleft; N. Parted; O. Pinnatifid:

T. Ciliate; U. Spinous.

3. Crenate. Shallowly round toothed; e.g,
Bryophyllum, Hydrocotyle (Fig. 17 C).

4, Serrate, Margin cut like the teethof a saw
and the teeth directed upward, e.g, China rose
(Fig. 17 D).

5. Serrulate. Minutely serrate; e.g, Prunus
persica (Fig.17 E).

6. Biserrate. Doubly serrate, each tooth serrated
again (Fig. 17 F).

7. Dentate. With sharp spreading, rather coarse
indentations or teeth that are perpendicular to the
margin; e.g, Melon, (Fig. 17G).

8. Denticulate. Minutely dentate; e.g, Coccinia
cordifolia, Luffa cylindrica, (Fig. 17TH).

P. Pectinate; Q. Palmate: R.Pedate; S. Crispate;

9. Incised. Cut irregularly, more or less deeply
and sharply; and intermediate condition between
tooth and lobes, (Fig. 17T).

10. Lacerate, Torn;jirregularly cleft or cut, as in
many genera of Ranunculaceae, (Fig. 177).

11. Laciniate. Cut into narrow pointed lobes,
(Fig. 17K).

12. Lobed. Margin divided into many lobes; e.g,
Ranunculus, (Fig. 17L).

13. Cleft. Divided in or about the middle into
divisions, as palmately or pinnately cleft leaf; e.g.,
many ferns (Fig. 17 M).

14. Parted. Cut not quite to the base (Fig. 17 N).
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Fig. 18. Leaf apices.

15. Pinnatifid. Cleft or parted in a pinnate way;
e.g., Asplenium altemans (Fig. 17 O).

16. Pectinate. Comb-like or pinnated with very
close narrow divisions (Fig. 17 P).

17. Palmate. Lobed or divided into a palm-like
fashion; e.g, Castor (Fig. 17 Q).

18. Palmatifid. Cut about half-way down in a
palmate form; e.g, Castor.

19. Pedate. A palmately lobed or divided leaf of
which the two side lobes are again divided or cleft
(Fig. 17R).

20. Crispate. Curled, extremely undulate; e.g,
Tagetis (Fig. 17 S).

21. Ciliate. Bearing hairs on the margin; e.g,
Cleome viscosa, Peristrophe (Fig.17T).

22, Spinous. Provided with spines; e.g., Argemone
(Fig. 17 U).

[VIII] Leaf Apices

Alternative Terms

Obtuse/ Acute/ Acuminate/ Caudate/ Cuspidate/
Truncate / Aristate / Retuse / Emarginate /
Mucronate/ Cirrhose/ Apiculate.

Meaning of Alternative Terms

1. Obtuse. Blunt or rounded; e.g,
(Fig. 18).

2. Acute. Sharp, ending in a point forming an
acute angle; e.g, China rose (Fig. 18).

3. Acuminate (Caudate). An apex drawn out
into a long slender tail, e.g., Ficus religiosa (Fig. 18).

4. Cuspidate. A leaf ending in a long, rigid, spiny
point, e.g,, Pineapple and Datc palm (Fig. 18).

Banyan

S. Truncate. Appearing as if cut off at the end,;
e.g., Caryota urens.

6. Aristate. Bearing a stiff bristle-like awn,
tapered to a very narrow, much elongated apex
(Fig.18).

7. Retuse. An opbtuse or truncate apex furnished
with ashallow notch; eg, Oxalis corymbosa (Fig. 18).

8. Emarginate. An apex provided with a deep
notch; e.g., Bauhinia (Fig. 18).

9. Mucronate. A rounded apex terminated
abruplty in a short point; e.g, Lecaflet of Cassia
obtusifolia (Fig. 18).

10. Cirrhose. Tendrillar and coiled; e.g., Gloriosa
(Fig. 18).

11. Apiculate. Terminated by a short, sharp
flexible point; e.g., Dalbergia (Fig. 18).

[IX] Leaf Surfaces

Alternative Terms

Glabrous/ Rough/ Glutinous/ Glaucous/ Spiny/
Hairy-if hairy whether Pubescent/ Puberulous
Tomentose/ Villous/ Velutinous/ Wooly/ Pilose/
Scabrous/ Hispid/ Stellate/ Hirsute/ Strigose/
Sericeous.

Meaning of Alternative Terms

1. Glabrous. A smooth surface free from hairs
or outgrowths of any kind e.g., China rose.

2. Rough. A surface which is somewhat harsh to
touch; e.g., Petrea.

3. Glutinous. A surface covered with a sticky
exudation; e.g., Tobacco.

4.. Glaucous. Green and shining; e.g., Cirrus.
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Fig. 19. Kinds of hairs (surface view at left, sectional view at rigtht). A. Puberulous; B. Tomentose; C. Villous; D. Velutinous; E. Wooly;
F. Pilose; G. Scabrous; H. Hispid; L Stellate; J. Hirsute: K. Strigose; L. Sericeous.

§. Spiny. Covered with spines; e.g., Argemone.
6. Hairy. A surface covered with hairs,
(a) Pubescent. Covered with soft, short,
hairs.
(b) Puberulous. Minutely pubescent (Fig. 19A).
(c) Tomentose. Densely covered with long, soft,
wool-like hairs (Fig. 19B).
(d) Villous. Thickly covered with long, soft hairs
(Fig.19C).
(e) Velutinous. Clothed with a velvety covering
composedof erect, straight, moderately firm hairs.
(Fig. 19 D).
() Wooly. Denesly covered with soft, long, curled
hairs looking like wool (Fig. 19 E).
(g) Pilose. Thinly covered with long, soft hairs
(Fig. 19 F).
(k) Scabrous. Feeling roughish or gritty to touch.
(Fig. 19 G).
(i) Hispid. Beset with rigid or bristly hairs (Fig. 19H).
(7) Stellate. Star-like hairs having radiating branches;
hairs once or twice forked are often treated as
stellate (Fig. 19 I).
(k) Hiruste. Provided with rather rough or coarse
hairs (Fig. 19J).
(1) Strigose. With sharp, appressed straight hairs, stiff
and often basally swollen (Fig. 19 K).
(m) Sericeous. Provided with silky hairs (Fig. 19L).

straight

[X] Venation
Venation. The arrangement of vascular bundles
or veins in a leaf.

Alternative Terms

Reticulate/ Parallel.

Then see whether unicostate or multicostate.

If multicostate whether convergent or
Divergent.

Meaning of Alternative Terms
1. Reticulate. The pattern of venation in which

the veinlets are irregularly distributed, forming a

network (Fig, 20).

(@) Unicostate. Having only one principal vein, that
gives off many lateral veins which proceed
toward margin or apex of the leaf; e.g, Mango,
Banyan (Fig. 20).

(b) Multicostate. Having many principal veins arising
from tip of petiole and proceeding upwards or
outwards (Fig. 20).

(i) Convergent. Many principal veins arising from
the tip of petiole, runin a curved manner and
converge toward the apex of leaf blade; e.g,
Cinnamomum (Fig. 20).

(ii)} Divergent. Many principal veins arising from
the tip of petiole diverge trom one another
towards the margins of leaf blade; e.g,
Castor, Cucumber (Fig. 20).
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divergent

MULTICOSTATE

Fig. 20. Reticulate venation.

convergent

UNICOSTATE

divergent
MULTICOSTATE

Fig. 21. Parallel venation.

2. Parallel. The pattern of venation in which the
veins run parallel to each other. In this type there are
no veinlets and no network is formed (Fig. 21).

(a) Unicostate. Having only one principal vein that
gives off many lateral veins which proceed
toward the margin or apex of leaf blade in a more
or less parallel manner; e.g, Canna, Banana
(Fig. 21).

(b) Multicostate. Having many principal veins arising
from the tip of the petiole and proceeding
upwards or outwards (Fig. 21).

(i) Convergent. Many principal veins arising
from the base of the leafblade converage
towards its apex or less parallel manner; e.g.,
Grasses such as Wheat, Bamboo (Fig.21).

(ii) Divergent. Many principal veins arising from
the tip of the petiole, diverge towards the
margin of leaf blade in a more or less parallel
manner; e.g., Fan palms (Fig. 21).
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[XI] Texture

overall structure.

Alternative Terms
Coriaceous/ Membranous/ Scarious/ Fleshy/
Succulent.

Meaning of Alternative Terms

1. Coriaceous. If a leaf is tough and thick like
leather; e.g., Calotropis.

2. Membranous. A leaf which is thin and pliable
like a membrane; e.g., Solanum nigrum.

3. Scarious. A thin dry and non-green leaf; e.g,
Asparagus.

4. Fleshy. A soft and thick leaf; e.g, Sperguia.

5. Succulent. A fleshy and juicy lcaf; e.g,
Bryophyllum.

[XII] Other Special Characters

3%(0‘ :
-
]

RACEME

o
~

SPIKE SPIKELET

CORYMB

UMBEL
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5. INFLORESCENCE

Inflorescence. A cluster of flowers or
arrangement of flowers on floral axis.

Alternative Terms
Racemose/ Cymose/ Special type/ Solitary flowers.

(1) If racemose whether a Raceme/ Panicle/ Spike/
Compound Spike/ Strobile/ Spikelet/ Catkin/
Spadix/ Corymb/ Compound corymb/ Umbel/
Compound umbel/ Capitate/ Capitulum.

(2) If cymose whether Uniparous (monochasial) —
if uniparous whether scorpioid or helicoid/
Biparous (dichasial)/ Multiparous (Polychasial).

(3) If it is a special type then is it a Cyathium/
Thyrsus/ Verticillaster/ Hypanthodium.

(4) If flower is solitary see whether it is terminal or
axillary.

(

CATKIN SPADIX

CAPITULUM

Iig 22. Types of racemose inflorescences.
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COMPOUND RACEME COMPOUND COMPQUND
OR PANICLE SPIKE UMBEL

Fig. 23. Compound racemose inflorescences.

Meaning of Alternative Terms
1. Racemose. An inflorescence where the main

axis does not terminate in a flower, but it continues

to grow and gives off flowers laterally in acropetal
succession.

(a) Raceme. A simple, elongated, indeterminate
inflorescence with stalked flowers, e.g, Radish,
Mustard, Crotalaria, Delphinium, etc. (Fig. 22).

(b) Panicle. When axis of raceme is branched, it is
called a panicle; e.g, Gold Mohur (Fig. 23).

(c¢) Spike. Usually unbranched, elongated, simple,
indeterminate inflorescence whose flowers are
sessile; e.g., Adhatoda, Piper longum (Fig. 22).

(d) Compound spike. Axis is branched and the
flowers are arranged in a spike-like manner on
the branches; e.g., Amaranthus, (Fig. 23).

(e) Strobile. Type of spike in which each flower is
borne in the axil of a persistent membranous
bract; e.g., Humulus lupulus.

() Spikelet. The unit of the compound inflorescence
of the grasses; composed of a cluster of one or
more flowers and their associated bracts; e.g,
Grasses (Fig. 22).

(g) Catkin. A pendant spike of unisexual flowers
found only in woody plants; e.g, Morus, Salix,
(Fig. 22).

(h) Spadix. A thick or fleshy spike subtended or
surrounded by a spathe; e.g, Maize or Corn
(Fig. 22).

(i) Corymb. Indeterminate inflorescence with
shortened main axis, in which the lower flowers

have much longer pedicels than the upper so that

flowers are brought more or less to the same level

e.g, Candytuft (Fig. 22).

() Compound corymb. A branched corymb; e.g,
Pyrus torminalis.

(k) Umbel. An inflorescence in which the flower
stalks of more or less equal length, arise from the
same point, like the ribs of an umbrella at the
base of flower stalks, there is whorl of bracts
forming an involucre; e.g, Hydrocotyle asiatica
(Fig. 22).

() Compound umbel. An umbel with branched axis
and the branches bearing the flowers. These are
known as umbellules; e.g, Coriander (Fig. 23).

(m) Capitate. When a large number of sessile flowers
arise from a suppressed axis forming a globose
structure as in Acacia, Mimosa. It differs from
capitulum in the absence of a receptacle.

(n) Capitulum. A dense inflorescence comprising an
aggregation of usually sessile flowers arranged
on a convex receptacle formed by the axis, and
having one or more whorls of bracts forming
involucre; e.g., Compositae family (Fig, 22).

2. Cymose. An inflorescence where the growth
of the main axis is soon checked by the development
of a flower its apex, and the lateral axix which
develops below the terminal flower also ends in a
flower, thus its growth is also checked (Fig, 24).

(a) Uniparous. (Monochasial). The main axis ending
in a flower producing only one lateral branch at a
time ending in a flower (Fig. 24).
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MULTIPAROUS

Fig. 24. Types of cymose inflorescences.

(i) Scorpioid. Uniparous cyme in which the
lateral branches develop on alternate sides
evidently forming a zigzag; e.g, Ranunculus
bulbosus (Fig. 24).

(ii) Helicoid. Uniparous cyme in which the
lateral branches develop successively on the
same side, evidently forming a sort of helix;
e.g., Juncus, Begonia, Heliotropium (Fig. 24).

(b) Biparous (Dichasial). A determinate inflorescence
in which the main axis ends in a flower after
producing two daughter axes of flowers; e.g,
Ixora, Saponaria, Mussaenda, etc. (Fig. 24).

(¢) Multiparous  (Polychasial). A decterminate
inflorescence in which the main axis ends in a

flower after producing a number of daughter.

axes or flowers around. This inflorescence looks
like an umbel but can be distinguished from
umbel by the opening of the middle flower first;
e.g., Calotropis.

THYRUS

3. Special types

(a) Cyathium. A type of inflorescence characteristic
of Euphorbia, in which a cup-shaped involucre,
often provided with nectary, encloses a single
female flower (reduced to pistil) in the centre
and a number of male flowers (each reduced to a
solitary stamen) around it (Fig. 25).

(b) Thyrsus. A panicle-like cluster with main axis
indeterminate and the lateral axes determinate;
e.g., Lilacs, (Fig.25).

(c) Verticillaster. 1t consists of a series of nodes. At
each node there is a condensed dichasial cyme
with a cluster of almost sessile flowers arranged
opposite one another in the axils of opposite
bracts or leaves; e.g., Ocimum (Fig. 25).

(d) Hypanthodium. The fleshy receptacle forms a
cup like cavity with an apical opening (ostiole)
guarded by scales and bearing flowers on the
inner wall of the cavity; e.g., Fig, Peepul, (Fig. 25).

Os'4

VERTICILLASTER

Fig. 25. Special types of ipflorescences.
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SOLITARY TERMINAL

SOLITARY AXILLARY

Fig. 26. Types of solitary flowers.

4. Solitary flower. Borne singly or alone.

(a) Solitary terminal. Borne singly at the apex; e.g,
Lily, Poppy, Paris (Fig. 26).

(b) Solitary axillary. Borne singly in the axil of a leaf;
e.g., Cucurbita, China rose (Fig. 26).

6. FLOWER

Flower. Modified shoot, meant essentially for
reproduction of the plant.

[I] Bract and Bracteoles
1. Bract. A modified, usually reduced leaf-like
structure at the base of the flower.
(a) Involucral bracts. Bracts present at the base of an
umbel.
(b) Involucels. Bracts present at thc base of
umbellule (secondary umbel).
2. Bracteole. Bracts occurring on secondary axis
i.e. pedicel of flower.

Alternative Terms
Ebracteate/ Bracteate/
Bracteolate or not.

if bracteate whether

Meaning of Alternative Terms
Ebracteate. Without bracts; e.g., Solanum.
Bracteate. With bract, e.g., Adhatoda.
Bracteolate. With bracteoles; e.g., Adhatoda.
Epicalyx. Whorl of bracteoles developing at the
base of the calyx, e.g,, China rose.

[II] Attachment of Flower
Pedicel. Stalk of an individual flower.
Peduncle. The stalk of an inflorescence.

Alternative Terms
Sessile/ Pedicellate

Meaning of Alternative Terms

1. Sessile. Without a stalk; e.g, Adhatoda,
Morus, etc.

2. Pedicellate. Having a stalk; e.g., Dianthus.

[III] Presence of Floral Whorls

Alternative Terms
Complete/ Incomplete

Meaning of Alternative Terms

1. Complete. A flowcr with four whorls of floral
parts; pistil, stamens, sepals and petals; e.g,
Solanum.

2. Incomplete. A flower lacking one or more of
the four kinds of floral whorls sepals, petals, stamens

or pistils; e.g., Euphorbia.

[IV] Symmetry
Alternative Terms

Actinomorphic/Zygomorphic

Meaning of Alternative Terms
1. Actinomerphic. (Regular). Applied to a flower
in which the parts of each whorl are similar in shape;
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ACTINOMORPHIC

ZYGOMORPHIC

Fig. 27. Symmetry of the flower.

the flower can be divided into two equal halves along
more than one median longitudinal plane; e.g,
Dianthus, Ipomoea, etc. (Fig. 27).

2. Zygomorphic. Term applied to a flower in
which the members of some or all of the floral whorls
are unequal. Most irregular flowers can be divided
longitudinally into two equal halves in only one
vertical plane; e.g, Pea, Adhatoda, ctc. (Fig. 27).

[V] Presence of Reproductive Organs

Alternaive Terms
Hermaphrodite/ Unisexual
If unisexual whether staminate or pistillate.

Meaning of Alternative Terms

1. Hermaphrodite. (Biscxual). A flower in which
both stamens and pistils are present; e.g, China
rose.

2. Unisexual. A flower having only one sex; e.g,
Morus.
(a) Staminate. A unisexual flower with stamens.
(b) Pistillate. A unisexual flower with a pistil.

[VI] Number of Floral Parts

Alternative Terms
Dimerous / Trimerous
Pentamerous.

/ Tetramerous

Meaning of Alternative Terms

1. Dimerous. Two-merous, the parts in two’s or
multiple of 2 ; e.r. Poppy.

2. Trimerous. Three-merous, the parts in three’s
or multiple of 3 ; e.g, Argemone.

3. Tetramerous. Four-merous, the parts in four’s
or multiple of 4. e.g., Mustard.

4. Pentamerous. Five-merous, the parts in five’s
or multiple of 5; e.g., Solanum.

(B-15)

HYPOGYNOUS PERIGYNOUS  EPIGYNOUS

Fig. 28. Position of floral organs on thalamus.

[VII] Position of Floral Organs on
Thalamus

Alternative Terms
Hypogynous/Perigynous/ Epigynous.

Meaning of Alternative Terms

1. Hypogynous. A flower in which the ovary is
superior and all other floral organs are situated
below its level; e.g, Citrus (Fig. 28).

2. Perigyrous. The floral organs borne and
arising from around the ovary and not beneath it;
e.g, Peach, Plum (Fig. 28).

3. Epigynous. Used for a flower when the ovary
is inferior and other floral organs arise above it; e.g,,
Coriandrum (Fig. 28).

[VIII] Arrangement of Floral Organs

Alternative Terms
Acyclic/ Spirocyclic/ Cyclic.

Meaning of Alternative Terms

1. Acyclic. Arranged in spirals and not in whorls;
e.g., Ranunculus.

2. Spirocyclic. Half cyclic; e.g,, Ranunculus.

3. Cyclic. Arranged in definite whorls; eg,
Solanum.

[IX] Colour
[X] Other Special Characters

If any one of the following structure is present, it
should be mentioned.

1. Anthophore. Elongated portion of thalamus
between calyx and corolla; e.g, Silene saxifraga.

2. Androphore. Elongated portion of thalamus
between corolla and androecium; e.g, Passion
flower.
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Fig. 29. Types of aestivation.

3. Gynophore, Elongated portion of thalamus
between androecium and gynoecium; e.g, Cleome,
Bauhinia.

4, Androgynophore. A gynophore associated
with the androphore ; e.g, Cleome gynandra
( = Gynandropsis gynandra).

7. CALYX

Calyx. The outer or first whorl of flower,
consisting of sepals.

Sepal. One of the separate parts of a calyx,
usually green and foliaceous.

[I] Number of sepals
Mention the number of sepals e.g., 4 sepals.

[II] Cohesion

Alternative Terms
Polysepalous/ Gamosepalous.

Meaning of Alternative Terms

1. Polysepalous. When the sepals are free; e.g,
Geranium.

2. Gamosepalous. When the sepals are fused;
e.g., Dianthus.

[III] Aestivation
Aestivation. The arrangement of floral parts
(sepals in this case) in bud.

Alternative Terms
Valvate/Twisted/ Imbricate/Quincuncial.

Meaning of Alternative Terms

1. Valvate, Sepals meeting by the edges without
overlapping; e.g., Solanum (Fig. 29).

2. Twisted. (Contorted). One margin of the sepal
overlaps that of the next one, and the other margin is
overlapped by the third one (Fig. 29).

3. Imbricate. Out of the five sepals one is internal,
one external and the other three partly internal, partly
external; e.g, Iberis amara, Cleome (Fig. 29).

4. Quincuncial. A form of imbricate where there
are five sepals, two internal, two external and one
partly internal, partly external, eg, Stellaria,
Dianthus (Fig. 29).

[IV] Duration of Calyx

Alternative Terms
Caducous/Deciduous/Persistent-Marcescent/
Accrescent.

Meaning of Alternative Terms
1. Caducous. (Fugacious). Falling off early, or
prematurely; e.g, Poppy.
2. Deciduous. Falling off along with the petals
just after fertilization; e.g, Mustard, etc.
3. Persistent. Remaining attached in the fruit
also; e.g., Solanum, Datura. There are two types.
(a) Marcescent. A persistent calyx assuming a
shrivelled, dried up appearance; e.g, Guava.
(b) Accrescent. A persistent calyx growing in size
along with the fruit; e.g.,, Physalis, Shorea.

8. COROLLA

Corolla. Second whorl of flower made of petals.
Petal. One of the separate parts of corolla usually
coloured and more or less showy.

[I] Number of Petals
Mention the number of petals, e.g., 4 petals.

[II] Cohesion

Alternative Terms

Polypetalous/Gamopetalous/ (B-15)
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Meaning of Alternative Terms

1. Polypetalous. When the petals are free; e.g,
Mustard.

2. Gamopetalous. When the petals are united;
e.g., Railway creeper, Ipomoea.

[III] Aestivation

Aestivation. The arrangement of petals in a
flower bud.

Alternative Terms
Valvate/Induplicate valvate/ Twisted/ Imbricate/
Quincuncial/Vexillary.

Meaning of Alternative Terms

1. Valvate. Petals meeting by the edges without
overlapping; e.g., Solanum (Fig. 29).

2. Induplicate valvate. A form of valvate in
which the margins of the petals arz folded inwards
on themselves; e.g., Ipomoea (Fig. 29).

3. Twisted (Contorted). One margin of the petal
overlaps that of the next one, and the other margin is
overlapped by the third one; e.g, China rose (Fig. 29).

4. Imbricate. Out of the five petals one is internal,
one external and the other three partly internal, partly
external; e.g, Callistemon (Fig.29).

5. Quincuncial. A form of imbricate where there
are five petals, two internal, two external, and one
partly internal, partly external; e.g,, Melia, Murraya
(Fig. 29).

6. Vexillary. Out of the five petals the posterior one
is the largest and covers the two lateral petals and the
latter in their turn overlap the two anterior and smallest
petals; characteristic of papilionaceae (Fig. 29).

[IV] Shape of the Corolla

Alternative Terms

Cruciform/  Caryophyllaceous/  Rosaceous/
Urceolate/ Campanulate (bell-shaped)/ Tubular/
Infudibuliform (funnel-shaped)/ Hypocrateriform/
(salver-form)/ Rotate (wheel-shaped)/ Papilionaceous
(butterfly-like) / Bilabiate (two-lipped)/Personate
(masked)/ Ligulate (strap-shaped).

Meaning of Alternative Terms

1. Cruciform. Four free petals arranged in the
form of a cross and each differentiated into a claw
and a limb; e.g,, Mustard (Fig. 30).

2. Caryophyllaceous. Five petals with
comparatively longer claws and with limbs placed at
right angles to the claws; e.g, Dianthus (Fig. 30).
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3. Rosaceous. Five or more free petals, not
distinguished into limbs and claws, and spreading
regularly outwards; e.g, Rose (Fig. 30).

4. Urceolate. Urn-shaped; e.g, Bryophyllum,
Urceola (Fig. 30).

5. Campanulate (Bell-shaped). Five fused petals
forming a bell- shaped structure; e.g, Cuscuta,
Cucurbita, Withania (Fig. 30).

6. Tubular. A gamopetalous corolla which is
cylindrical or tube-like i.e. more or less equally
expanded from the base to apex; e.g, Sunflower
(Fig. 30).

7. Infundibuliform (Funnel-shaped). A gamope-
talous corolla shaped like the mouth of the
gramophone (or Funnel-shaped); e.g, Ipomoea,
Petunia (Fig. 30).

8. Hypocrateriform (Salver-form). A gamopetalous
corolla with a long slender tube and an abruptly
expanded flat limb; e.g, Mussaenda, brora, (Fig. 30).

9. Rotate (Wheel-shaped). A gamopetalous
corolla with a flat and circular limb at right angles to
the short or obsolete tube cf. hypocrateriform; e.g,
Nerium, Solanum, Brinjal (Fig. 30).

10. Papilionaceous (Butterfly-like). A zygomorhic,
polypetalous corolla with one large posterior
standard, two lateral wings and two innermost and
smallest petals apparently united, known as keels: e.g,
Pea (Fig. 30).

11. Bilabiate (Two-lipped). A zygomorphic,
gamopetalous corolla divided into two lips-upper
and lower with the mouth gaping wide open; e.g,
Ocimum, Leucas, etc. (Fig. 30).

12. Personate (Masked). A zygormorphic,
gamopetalous corolla like the aforesaid one; but in
this case, the lips are placed so near to each other
that they close the mouth of the corolla; e.g, Dog
flower (Antirthinum) (Fig. 30).

13. Ligulate (Strap-shaped). A zygomorphic,
gamopetalous corolla forming a short, narrow tube
below but flattened above like a strap; e.g., Sonchus
(Fig. 30).

[V] Colour of Corolla
[VI] Appendages of Corolla

Altternative Terms
Spur/Nectary/Corona.

Meaning of Alternative Terms
1. Spur. A tubular or sac-like projection from a
bottom, as of a petal and usually containing a
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Fig. 30. Shapes of corolla.

Fig. 31. Appendages of corolla.

nectar-secreting gland; e.g., Delphinium (Larkspur)
(Fig. 30).

2. Nectary. A nectar - secreting gland, often
appearing as a protuberance, scale or pit; e.g., Salvia.

3. Corona. Any appendage or extrusion that
stands between the corolla and stamens, or on the
corolla; e.g, Madar, Asclepias (Fig.30).

9. PERIANTH

Perianth. Sometimes calyx and corolla are not
distinguishable from one another and the outer
whorl is thus called perianth.

Tepal. One of the separate parts of perianth.

[I] Number of Tepals.
Mention the number of tepals; e.g. 6 tepals

[II] Number of Whorls
Mention the number of whorls, e.g. 6 tepals in
two whorls of three each.

[II1I] Cohesion

Alternative Terms
Polytepalous/Gamotepalous.
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Meaning of Alternative Terms

1. Polytepalous. With tepals (perinath lobes)
free; e.g., Phyllanthus, Polygonum.

2. Gamotepalous. With tepals (perianth lobes)
fused.

[IV] Types of Tepals

Alternative Terms
Sepaloid/Petaloid

Meaning of Alternative Terms
1. Sepaloid. Resembling a sepal; e.g,, Date palm.
2. Petaloid. Resembling a petal; e.g., Asphodelus.

[V] Aestivation
This is similar to that described under calyx [III].
Use the same description.

10. ANDROECIUM

Androecium. The third or male whorl of flower;
made of stamens.

Stamen. An individual part of an androecium
that produces pollen grains, usually composed of
anther, connective and filament.

[I] Number of Stamens
Mention the number of stamens e.g, 5 stamens.
If the number of stamens is more than the
number of petals, then find out the number of whorls
in which these are distributed- in one whorl, two or
more whorls or the number is indefinite.

[II] Fertility
Note if all the stamens are fertile or some of these
are reduced to staminodes.

Practical Botanv : Vol 2

Staminode. A sterile stamen or a structure
resembling stamen and borne in staminal part of the
flowers; e.g., Stellaria.

[III] Cohesion of Stamens

Alternative Terms

Polyandrous/

If not whether Monadelphous/ Diadelphous/
Polyadelphous or Syngenesious/ Synandrous.
Meaning of Alternative Terms

1. Polyandrous. Said of an androecium whose
stamens are free (anthers as well as filaments); e.g,
Papaver.

2. Monadelphous. Stamens united in one group
by connation of their filaments (anthers being free);
e.g., China rose, Achyranthes, Abutilon (Fig. 32).

3. Diadelphous. Stamens united in two bundles
by connation of their filaments (anthers being free);
e.g., Pea (Fig.32).

4. Polyadelphous. Stamens united in many
bundles by connation of their filaments (anthers being
free); e.g., Citrus, Bombax malabarica (Fig. 32).

5. Syngenesious. Stamens connate by their
anthers (the filaments being free to form a cylinder
about the style, as in Compositae); e.g, Sonchis
(Fig. 32).

6. Synandrous. Stamens united throughout their
whole length by both- the filaments and the anthers;
e.g., Cucurbita (Fig.32).

[IV] Adhesion of Stamens

Alternative Terms
Epipetalous,
If perianth is present epitepalous,
Gynandrous or free

SYNANDROUS

Fig. 32. Cohesion of stamens.
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Meaning of Alternative Terms

1. Epipetalous. Stamens adhering to the corolla
wholly or partially by their filaments (anthers
remaining free); e.g, Ocimum, Solanum.

2. Epitepalous. Stamens adhering to the
perianth in the aforesaid manner; e.g.,, Asphodelus.

3. Gynandrous. Stamens adhering to the carpels
either throughout their whole length or by their
anthers only; e.g., Calotropis.

[V] Sequence of Staminal Whorls

Alternative Terms

If in more than one whorl then note whether the
stamens of the outer whorl alternate with the petals
or, opposite i.e. obdiplostemonous,

Meaning of Alternative Terms

1. Diplostemonous. With the stamens in two
alternating whorls and those of the outer whorl
alternate with the petals; e.g., Murraya (Fig. 32).

2. Obdiplostemonous. With the stamens in two
alternating whorls and those of the outer whorl
lying opposite the petals; e.g., Geranium, Stellaria
(Fig. 33).

[VI] Length of Filaments

Alternative Terms

Whether filament is long or short, also see
whether all the filaments are equal in length or
didynamous (2 long and 2 short) or tetradynamous
(4 long and 2 short).

Meaning of Alternative Terms

1. Didynamous. Out of the four stamens two are
long and two short; e.g.,, Ocimum (Fig.34).

2. Tetradynamous. Out of the six stamens four
inner are long and two outer short; e.g, Mustard
(Fig. 34).

[VII] Position of Stamens

Alternative Terms
Inserted /Exerted

Meaning of Alternative Terms

1. Inserted. Stamens shorter than the corolla
tube remaining included within it; e.g, Mussaenda,
Tabernaemontana, Catharanthus.

2. Exserted. Stamens longer than the corolla
tube, protruding outwards e.g., Passion flower.
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Fig. 33. Position of staminal whorls with reference to petals.

DIDYNAMOUS TETRADYNAMOUS

Fig. 34. Length of stamens.

MONOTHECOUS DITHECOUS

Fig. 35. Monothecous and dithecous stamens.

[VIII] Number of Locules

Alternative Terms
Dithecous/ Monothecous

Meaning of Alternative Terms

1. Dithecous. A two celled anther;e.g, Citrus
(Fig. 35).

2. Monothecous. A one-celled anther; eg,
Phyllanthus, Ricinus, China Rose (Fig. 35).
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Fig.  Attachment of filament to anther.

[1X] Attachment of Filament to Anther

Alternative Terms
Basified (innate)/ Adnate/ Dorsifixed/Versatile,

Meaning of Alternative Terms

1. Basifixed. (Innate). Filament attached to the
base of the anther e.g, Mustard, Cassia, (Fig. 36).

2. Adnate. Filament running the whole length of
the anther from the base to the apex; e.g., Michelia,
Verbena (Fig. 36).

3. Dorsifixed. Filament attached to the back of
the anther; e.g, Bauhinia variegata, Citrus, Pink
(Fig. 36). '

4. Versatile. Filament attached to the back of
the anther at a point only, so that the latter can
swing freely; e.g, Grasses, Bottle brush, Eucalyptus
(Fig. 36).

[X] Types of Connectives

Connective. A patch of tissue which joins the two
anther lobes.

Alternative Terms
Discrete/ Divaricate/ Distractile/ Appendiculate.

Meaning of Alternative Terms
1. Discrete. When the connective is very

small or absent; e.g, Many species of Euphorbia
(Fig. 37A).

2. Divaricate. When the connective develops in
such a way that the two anther lobes get separated
from one another; e.g, Tilia, Justicia gandarussa
(Fig. 37B).

3. Distractile. When the connective is very much
elongated and placed more or less on the filament
separating the sterile and fertile lobes of the anther;
e.g, Salvia (Fig. 37C).
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Fig. 37. Various types of connectives. A. Discrete, B. Divaricate,
C. Distractile, D. Appendiculate.

4. Appendiculate. When the connective is
prolonged into a feathery appendix beyond the
anthers; e.g., Nerium odorum (Fig. 37D).

[XI] Dehiscence of Anther

Alternative Terms
Introrse/ Extrorse.

Meaning of Alternative Terms

1. Introrse. An anther dehiscing towards the
centre of the flower; e.g.,, Dianthus, Citrus.

2, Extrorse. An anther dehiscing towards the
periphery of the flower; e.g.,, Argemone, Poppy.

11. GYNOECIUM OR PISTIL

Gynoecium. The fourth or female whorl
composed of one or more carpels.
Pistillode. A sterile Gynoecium or pistil.
Carpels. A leaf-like organ bearing ovules along
the margins, the unit structure of a compound pistil.

[I] Number of Carpels

Alternative Terms

Simple or monocarpellary/ Compound

If compound Bicarpellary/ Tricarpellary/
Tetracarpellary/ Pentacarpelllary/ Multicarpellary.

Meaning of Alternative Terms

1. Simple or monocarpellary gynoecium. When
the gynoecium is made up of only one carpel; e.g,
Pea (Fig. 38).

2. Compound gynoecium. When the gynoecium
is made up of two or more carpels (Fig. 38).
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Fig. 38. Types of gynoecium.

(a) Bicarpellary. With two carpels; e.g.,, Fumaria.

(b) Tricarpellary. With three carpels; e.g., Stellaria.
(¢) Tetracarpellary. With four carpels; e.g., Datura.
(d) Pentacarpellary. With five carpels; e.g., Melia.

(e) Multicarpellary. With many carpels; e.g., Papaver.

[II] Cohesion of Carpels

Alternative Terms
Apocarpous/ Syncarpous.

Meaning of Alternative Terms
1. Apocarpous. A pistil of two or more carpels
which are free; e.g., Clematis (Fig. 38).

SUPERIOR

SEMI-INFERIOR
Fig. 39, Position of ovary on thalamus.
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2. Syncarpous. A pistil of two or more carpels
which are fused; e.g., Melia (Fig. 38).

[III] Position of Ovary

Alternative Terms
Superior/ Semi-inferior/ Inferior.

Meaning of Alternative Terms

1. Superior. When the ovary occupies highest
position on thalamus and stamens, petals and sepals
are successively inserted below it; e.g, Citrus,
Stellaria (Fig. 39).

2. Semi-inferior. When the thalamus grows
around the ovary to form a cup, and bears sepals,
petals, and stamens on the rim of the cup; e.g., Peach,
Plum, Rose (Fig. 39).

3. Inferior. When the thalamus completely
covers the ovary getting fused with it, and bears
sepals, petals and stamens on the top of the ovary;
e.g, Coriandrum, Mussaenda, Cucurbita, Guava
(Fig. 39).

[IV] Number of Locules

Locule. Chamber or compartment of ovary.

Alternative Terms
Find out if it is uni-/ Bi-/ Tri-/ Tetra-/ Penta-/
Multilocular.

Meaning of Alternative Terms

1. Unilocular. With one chamber, eg,
Stellaria (Fig. 40).

2. Bilocular. With two chambers; eg,
Solanum (Fig. 40).

3. Trilocular. With three chambers; e.g,
Asphodelus (Fig. 40).

4. Tetralocular. With four chambers; e.g,

Ocimum (Fig. 40).

INFERIOR
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TETRALOCULAR PENTALOCULAR

Fig. 40. One to five chambered ovaries.

5. Pentalocular. With five chambers; eg,
Geranium (Fig. 40).

6. Multilocular. With many chambers; e.g, Citrus. @

[V] Number of Ovules

Find out the number of ovules in each locule.
This can be done by observing the T. s. of ovary.

[VI] Placentation

Placentation. Arrangement of placentae and
ovules in the ovary.

Placenta. The region or area of the ovary to
which ovule or ovules are attached.

Ovule. The body which encloses embryo sac or
female gametophyte and becomes seed after
fertilization.

Alternative Terms
Marginal / Axile / Parietal / Lamellate /
Free-central / Basal / Superficial.

Meaning of Alternative Terms

1. Marginal. Placentae developing along the
junction of the two margins of the carpel in
monocarpellary and one chambered ovary; e.g., pea
(Fig. 41A).

2. Axile, Placentae bearing the ovules developed
from the central axis of a compound ovary,
corresponding to the fused margins of carpels; e.g,
Citrus, Solanum (Fig. 41B).

3. Parietal. Placentae bearing the ovules on the
inner wall of the ovary and their position
corresponds to the fused margins of carpels and
number of placentae is equivalent to the number of
carpels; the ovary is one chambered; e.g., Argemone
(Fig. 41C).

4. Lamellate. The ovules are borne on plate-like
lamellae within the ovary. It is a modification of
parietal placentation; e.g., Papaver.

S. Free-central. The ovules are borne on a
central column without any septa, the ovary is
unilocular; e.g.,, Stellaria (Fig. 41).

A

Fig. 41. Various types of placentation. A. Marginal, B. Axile,
C. Parietal, D. Free-central, E. Basal, F. Superficial.

6. Basal. The ovules are a few, reduced to one
and are borne at the base of the ovary, the ovules
when solitary often filling the cavity, the ovary is
unilocular; e.g., Sonchus (Fig. 41E).

7. Superficial. Ovary is multilocular, carpels
being numerous as in axile type but placenate in this
case develop all round the inner surface of partition
wall; e.g., Water lily (Fig. 41F).

[VII] Disc

Note {f disc is present or absent below the ovary.

[VIII] Style
Style. More or less elongated part of gynoecium
between the ovary and the stigma.

Alternative Terms

Number of styles and their length is given.

Type of style whether terminal/ lateral/
gynobasic/ stylopodium,

Meaning of Alternative Terms
1. Terminal style. A style lying in the same
straight line with the ovary;e.g., China rose (Fig.42).
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Fig. 42. Various types of styles.

2. Lateral style. A style which is seen to arise
from the side of the ovary; e.g., Strawberry (Fig. 42).

3. Gynobasic style. A style arising from the
depression in the centre of the ovary or directly from
thalamus; e.g., Ocimum (Fig. 42).

4. Stylopodium. When the base of the style is
swollen to form a pad-like structure; eg,
Coriandrum.

[IX] Stigma
Stigma. Terminal part of gynoecium that
receives pollen grains.

Alternative Terms

Number and shape of stigma-

Capitate/ Plumose/Discoid/ Dumb-bell shaped/
Linear / Radiate hood- like / Bifid / Knob-like /
Lamellate/ Sticky.

Meaning of Alternative Terms

1. Capitate. Shaped like a cap; e.g, Cleome,
Citrus (Fig43).

2. Plumose. Feather-like stigma; e.g, Grasses
(Fig. 43).

3. Discoid. Disc—shaped; e.g, Melia, China
rose (Fig. 43).

4. Dumb-bell shaped. Like a dumb-bell; e.g,
Ipomoea fistulosa (Fig. 43).

5. Linear, Long and narrow (Fig. 43).

6. Radiate hood- like. A hood-like stigma with
radiating septae; e.g, Poppy (Fig. 43).
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Fig. 43. Various types of stigmas.

7. Bifid. Forked into two; e.g, Ixora, Sonchus
(Fig. 43).

8. Knob-like. Shaped like a knob; eg,
Cryptostegia, Justicia, Achyranthes.

9. Lamellate. Provided with many fin like blades;
e.g., Mazus (Fig. 43).

10. Sticky. A stigma producing a sticky liquid for
catching pollen grains; e.g., Cleome viscosa.

12. FRUITS

Fruit. It is a mature or ripened ovary.

Types of Fruits

Alternative Terms

Simple/ Aggregate/Composite

[I] If simple whether dry or fleshy.

1. If dry whether dehiscent / indehiscent /
schizocarpic
(a) If dehiscent whether Legume/ Follicle/Siliqua/

Silicula/ Capsule/ Pyxis/ Utricle.

Type of dehiscence- Sutural/ Loculicidal/
Septicidal/ Septifragal/ Poricidal/ Circumscissile.
(b) If indehiscent whether Caryopsis/ Achene/

Cypsela/ Samara/ Nut.

(c) If schizocarpic whether Lomentum/ Cremocarp/

Regma/ Carcerulus.

2. If fleshy whether Drupe/Pome/ Berry/ Pepo/

Hesperidium/ Balausta/ Amphisarca.
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SILICULA CAPSULE

Fig. 44. Simple, dry, dehiscent fruits.

[II] If aggregate whether Etacrio of Drupes/
Etaerio of Achenes/ Etaerio of Follicles/ Etaerio of
Berries.

[III] If composite whether sorosis/ syconus.

Meaning of Alternative Terms

Simple fruit
A single fruit developing from a single ovary of a
single flower with or without accessory parts.

1. Dry fruits

(a) Dehiscent or capsular fruits. Which burst
automatically on ripening and discharge their
seeds. These are of following 7 types.

(i} Legume. A type of dry fruit developed from a
simple, superior and one chambered pistil
and opening along both the sutures; e.g,, Peas,
Beans, etc. (Fig. 44).

(ii) Follicle. A dry fruit derived from a superior
and one chambered pistil and opening along
ventral suture only; eg, Calotropis,
Catharanthus roseus, (Fig. 44).

(iii) Siliqua. A dry two chambered long, narrow,
many-seeded fruit developing from a
bicarpellary, syncarpous, superior ovary and
dehiscing from below upwards by both the
sutures and seeds remaining attached to
replum; e.g, Mustard (Fig. 44).

(iv) Silicula. A much shorter and flattened siliqua
containing only a few seeds; e.g., candytult,
Capsella (Fig.44).

(v) Capsule. A many seeded dry fruit that
develops from a compound, generally
superior, one to many chambered pistil and
opens in various ways, allowing the seeds to
escape; e.g, Datura, Cotton, Lady’s finger,
(Fig. 44).

(vi) Pyxis. A capsule with circumscissile
dehiscence; e.g., Celosia cristata, Plantago,

(vii) Utricle. A one seeded fruit with a thin wall,
often dehiscent by a lid; e.g., Amaranthus,
Chenpodiund.

Dehiscence types. The process of opening of a fruit.

1. Sutural. When dehiscence takes place along
onec or both the sutures; eg, Pea, Calotropis,
Mustard (Fig. 45).

2. Loculicidal. When each locule splits along the
middle of the back and separates into as many valves
as the number of locules; e.g, Malvaceac and
Acanthaceae (Fig.45).

3. Septicidal. When it opens at the point of
union of septum or partition to the side wall in such
a way that carpels separate; e.g, Linum,; Ricinus
(Fig. 45).

4. Septifragal. When the dehiscence is
loculicidal or septicidal but the valves fall off, leaving
the seeds attached to the central column, e.g., Datura
(Fig. 45).

5. Poricidal. When it opens by means of pores
whose valves are often flap-like, e.g, Poppy (Fig. 45).

6. Circumscissile. When the dehiscence is
transverse and the tip valve comes offasa lid,
e.g., Celosia cristata, Plantago, Eucalyptus, (Fig. 45).
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Fig. 45. A few dehiscence types.

(b) Indehiscent or achenial fruits. Which do not split
open at maturity and thus the seeds are liberated
only by the destruction of pericarp. These are of
following five types.

(i) Caryopsis. A very small dry, indehiscent,
one-seeded fruit developing from a
monocarpellary, superior ovary, with the
pericarp fused with the seed coat; e.g,, Wheat
(Fig. 46).

(ii) Achene. A small, indehiscent, one seeded
fruit developing from a monocarpellary,
superior ovary, and in which the seed coat is
not fused with to the pericarp; e.g. Mirabilis,
Fagopyrum (Fig. 46).

(iii) Cypsela. A dry, indehiscent, one-seeded fruit
developing from a bicarpellary, syncarpous,
inferior unilocular ovary, with the pericarp
and seed coat free; e.g, Sonchus (Fig. 46).

(iv) Nut. A dry, indehiscent, one-seeded fruit,
developing from a superior, bi-or
polycarpellary ovary and in which the fruit
wall is hard, stony or woody at maturity; e.g.,
Chestnut, Cashewnut, Qak, Water Chestnut,
Litchi (Fig. 46).

(v) Samara. A dry, indehiscent, one or
two-seeded, winged fruit developing from a
superior ovary; e.g., Hiptage, Acer, Holoptia
(Fig. 46).

ACHENE CYPSELA

SAMARA

Fig. 46. Simple, dry, indehiscent fruits.

(c) Schizocarpic or splitting fruits. Intermediate
between dehiscent and indehiscent. The fruit
breaks up into one or more sceded units.
Sometimes the seeds are liberated only after the
decay of pericarp. These are of following 4 types.
(i) Lomentum. A dry schizocarpic leguminous

fruit, constricted between the seeds to form
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mericarps

LOMENTUM CREMOCARP CARCERULUS
Fig. 47. Simple, dry, schizocarpic fruits.

one-seeded segments, which separate at
maturity; e.g., Acacia, Ground nut (Fig. 47).

(ii) Cremocarp. A dry, schizocarpic two seeded
fruit developing from a bicarpellary, inferior
ovary and splitting at maturity into two
mericaprps, each borne on a carpophore
(prolonged end of the axis); e.g., Coriandrum
(Fig. 47).

(iii) Regma. A dry, schizocarpic fruit developing
from a tricarpellary, syncarpous, superior
ovary and splitting at maturity into three
cocci, e.g., Ricinus (Fig. 47).

(iv) Carcerulus. A dry, schizocarpic fruit
developing from a bicarpellary, superior
ovary and ultimately breaking into four
nutlets, e.g., Ocimum (Fig, 47).
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2. Fleshy fruits

(a) Drupe. A fleshy, generally one-seeded fruit with
the pericarp differentiated into the epicarp
(forms the skin), mesocarp (flesyhy and edible)
and endocarp (hard and stony); e.g, Mango,
Peach, Coconut, Almond (Fig. 48).

(b) Pome. A fleshy fruit surrounded by the
thalamus and developing from a two or more
carpellary, syncarpous, inferior ovary; e.g, Apple,
Pear (Fig. 48).

(¢c) Berry. A pulpy, few or many-seeded fruit
developing commonly from a syncarpous,
superior or sometimes inferior ovary; eg,
Tomato, Banana, Guava (Fig, 48).

(d) Pepo. A pulpy many-seeded fruit like berry but
developing from an inferior, tricarpellary,
unilocular ovary with parietal placentation; e.g,
Cucurbita, Cucumber (Fig. 48).

(e) Hesperidium. A fleshy fruit developing from a
many carpellary, syncarpous, superior ovary with
axile placentation and with endocarp projecting
inwards forming distinct chambers, and the
epicarp and mesocarp fused together forming
the rind of the fruit; e.g, Lemon, Orange etc.
(Fig. 48).

(f) Balausta. A many chamberd and many seeded,
inferior fruit like the berry. Pericarp is tough
with two rows of carpels one above the other
bearing seeds irregularly. Calyx is persistent

mesocarp +endocarp

epicarp

placenta
BERRY

g
@//I ’
2

woody
pericarp

AMPHISARCA

Fig. 48. Simple, fleshy fruits.
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Fig. 49. Aggregate fruits, (A. Surface view, B. L. 5.).

and succulent testa is edible; e.g, Pomegranate
(Fig. 48).

(g) Amphisarca. A fleshy fruit with a woody pericarp
developing from a syncarpous, superior, many
seeded ovary. The edible portion is the placenta
and the inner pulpy layers of pericarp; e.g., Aegle
marmelos (Fig. 48).

Aggregate fruit

Fruit developed from a flower having a number
of free carpels, all of which ripen together, and are
more or less coherent at maturity.

1. Etaerio of drupes. An aggregate of drupes;
e.g., Rubus, (Fig. 499A&B).

2. Etaerio of achenes. An aggregate of achenes;
e.g, Strawberry, Naravelia (Fig. 49C).
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3. Etaerio of follicles. An aggregate of follicles;
e.g, Michelia champaca, Magnolia (Fig. 49D).

4. Etaerio of berries. An aggregate of berries;
e.g., Antabotrys, Anona squamosa (Fig. 49E).

Multiple of composite fruit

Fruit composed of a number of closely associated
fruits, derived from entire inflorescence and forming
one body at maturity; e.g., Jack fruit-

1. Sorosis. A fruit developing from spike or
spadix in which the flowers fuse by their succulent
tepals and axis bearing them becomes fleshy or
woody thus forming a compact mass; e.g., Pineapple,
Mulberry, Jack fruit (Fig. 50).

2.  Syconus. A fruit developing from
hypanthodium inflorescence, characteristically
having a hollow, pear shaped fleshy receptacle; e.g,
Fig (Fig. 50).

receptacle

SYCONUS

Fig. 50. Multiple or composite fruits.
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II1. Floral Formula

Once the description of the plant is completed,
major characters of a flower are written in a special
way where a few signs and letters are used. This
formula is useful in knowing major characters of a
flower at one glance. In this method characters of
bracts, symmetry, sex, calyx, corolla (or perianth),
androecium and gynoecium are denoted in this
order. Some of the commonly used denotations are
given below. Choose those or modify according to
the need amongst the following few.

1. Bracts and Epicalyx
Br Bracteate
Ebr Ebracteate
Brl Bracteolate
E Epicalyx
2, Symmetry
® Actinomorphic
Qor % Zygomorphic
3. Sex
g Staminate flower
? Pistillate flower
Hermaphrodite
4. Calyx
K Calyx
K4 Four free sepals (polysepalous)
K@) Four fused sepals (gamosepalous)
S. Corolla
C Corolla

Cq4 Four free petals (polypetalous)

Cw@) Four fused petals (gamopetalous)
6. Perianth

P Perianth

Ps Six free tepals (polytepalous)

P6) Six fused tepals (gamotepalous)

P3+3 Six tepals in two whorls of three each
7. Androecium
A Androecium
As Five free stamens (polyandrous)
AG) Five fused stamens (monadelphous or
syngenesious or synandrous)
As+s  Tenstamens in two whorls of five each

Ao Stamens absent

Ag Stamens idefinite in number

CA Stamens epipetalous

P A Stamens epiphyllous (epitepalous)

8. Gynoecium

G Gynoecium

G2 Two free carpels (apocarpous)

G Two fused carpels (syncarpous)

Go Carpels absent

G Bicarpellary,syncarpous, superior
ovary

G@)-  Bicarpellary, syncarpous, semi-inferior

- ovary

G) Bicarpellary, syncarpous, inferior
ovary.

IV. Classification and Identification

At the end of the study, plant is placed in a known
and recognised system of classification. Bentham
and Hooker’s system is considered to be most
practical and is used in this book. It is the most
commonly used system in important Herbaria of the
world. Classification should also include listing of
characters of different taxa like Division, Class,
Order, Family and Genus (wherever needed) in
serial order.

[I] Categories of Classification

Following are the different taxa in hierchial order.

1. Division. It is a taxon which is characterised by
a group of characters and not by a single infallible
character. It consists of classes.

2. Class. It is the next full category, subordinate
in rank to the division. The name of the class

ordinarily ends into ege. Each class is further
sub-divided into orders.

3. Order. It is the next subordinate category to
the class. Generally the name of the order ends into
ales such as Malvales, Ranales, Geraniales, etc.
However, the names of some orders of long standing
end inae e.g. Caryophyllinae. The order consists of
one or more families.

4. Family. The family generally represents a more
natural unit than any of the higher categories
because usually more is known about the
components of the family and correlation between a
greater number of characters naturally exists. The
latin names of all but eight of the families of vascular
plants is terminated by the conventional ending
aceae, ¢.g. Ranunculaceae.
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5. Genus. The genus is subordinate to the family
and in one family there may be several genera. The
generic name of the plant is the first of the two words
which comprise a binomial viz. Ranunculus scleratus-
Ranunculus being the generic name. The latin names
of the genera are always adjectives used as such and
are singular names starting with capital letter
without uniform endings. Genus is subdivided into
one or many species.

6. Species. A species is the basic unit of
classification. A species indicates or specifies only
one kind of a plant such as sweet pea, wild pea, etc.
All the species are related i.e. they have descended
from the same ancestor or ancestors. Individual
plants belonging to the same speices are similar in
fundamental structure and other characters and
moreover these important features are maintained
in nature through innumerable generations.

The above categories are further sub-divided
whenever needed. This sub-classification includes-
sub-kingdom, sub-division, sub-class, sub-order
(ending in ineae), sub-family (ending in oideae),
sub-genus and sub-species or variety.

[II] Systems of Classification

Many different systems of classification have
been proposed from time and again. All these
systems have been placed into three categories.

1. Artificial. It is an arbitrary arrangement of
groups based on incomplete knowledge or simple
inconvenience.

.2. Natural. It is based on the true or supposed
relationship of the plants,

3. Phylogenetic. It is based on the phylogeny or
evolutionary trends of the plants.

For practical purposes system of Bentham and
Hooker (1862-1883) is followed being used by the
different well-known herbaria of the world. This
system was published in Genera plantarum in three
volumes in Latin language. The classification of the
seed plants numbering 97,205 only, was described.
The system in essence is a refinement over the
system of A.P.de Candolle. The refinements are to
be noted in Polypetalac where a new series
Disciflorac  has been incorported between
Thalamiflorae and Calyciflorae and in the revision of
the classification of Monochlamydeae which is an
apetalous taxa. The Gymnosperms were given a
status parallel in rank to Dicotyledons and
Monocotyledons, and were placed between them.
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One of the most important contributions of this work -
is the descriptions of taxa of all levels. Thus, this
originality of Bentham and Hooker’s work has
elevated it, to a level of its own, since all subsequent
systems of classification are compilations from this
literature.

An outline classification of Bentham and Hooker
along with important characters of various units is
given below.

(For the sake of convenience it is slightly
modified and only those families are listed which are
described in the subsequent text).

[XII] Classification of Bentham and Hooker

CLASS 1. DICOTYLEDONAE
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class 1. Polypetalae
1. Petals free.
Series 1. Thalamiflorae
1. Thalamus dome-shaped.
2. Flowers hypogynous and ovary superior.
Order 1. Ranales
1. Stamens indefinite.
2. Carpels free or immersed in torus; very rarely
united.
Family 1. Ranunculaceae
. Usually herbs, often with divided leaves.
2. Flowers hemicyclic, with one to many generally
free carpels.
3. Stamens indefinite and extrorse.
4. Fruit follicle or capsule.
Family 2. Magnoliaceae
1. Trees or shrubs with alternate, exstipulate,
simple leaves.
2. Flowers spiral or spirocyclic with convex or
clongated floral axis.
3. Stamens and carpels numerous and free.
4. Fruits, in etaerio : individual fruit is follicle or
samara or berry.
Family 3. Anonaceae
1. Trees or shrubs with alternate, exstipulate,
simple leaves.
2. Flowers usually trimerous.
3. Stamens and carpels usually many.
4. Fruit etaerio of berries.
Order 2. Parietales
1. Carpels united to form an unilocular ovary
with parietal placentation.

—
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Family 1. Papaveraceae

1. Herbs with alternate exstipulate leaves and
latex.

2. Calyx caducous.

3. Flower actinomorphic and dimerous or

trimerous with extrorse stamens,

4. Gynoecium 2-16 carpellary; fruit capsule.

Family 2. Fumariaceae

1. Herbs with alternate exstipulate leaves and

latex.

2. Calyx caducous.

3. Flower transversely zygomorphic and dimerous

with extrorse stamens.

4. Gynoecium 1-2 carpellary; fruit capsule or nu.

Family 3. Cruciferae (Brassicaceae)

1. Herbs with alternate extipulate leaves and

latex.

2. Regular, bisexual flowers arranged in a

raceme.

. Corolla cruciform.

. Stamens tetradynamous.

. Ovary bicarpellary, syncarpous, unilocular but
becomes bilocular due to the development of a
false septum ; fruit siliqua.

Family 4. Capparidaceae
Leaves alternate.

2. Floral axis usually elongated below and rcecium

or gynoecium to form androphore or gynophore.

3. Fruit capsule, berry or drupe.

Order 3. Caryophyllineae

1. Stamens 5 or 10.

2. Ovary unilocualr or rarely imperfectly 2-5

locular.

3. Placentation free-cental or rarely axile.

4. Embryo curved.

Family 1. Caryophyllaceae
Herbs with opposite decussate leaves.

2. Actinomorphic and hermaphrodite flowers in

cymose panicles.

3. Gynoecium 2-5 carpellary, syncarpous, superior.

4. Ovary unilocular with free-central placentation;

fruit capsule or berry.

Order 4. Malvales
1. Stamens usually indefinite and monadelphous.
2. Ovary 3-8 carpellary with axile placentation.
Family 1. Malvaceae
1. Lecaves stipulate.
2. Calyx often with an epicalyx.
3. Stamens monothecous and reniform.
(B-15)
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4. Ovary of five to many fused carpels, each with
one to many ovules.
5. Fruit capsule or schizocarp.
Family 2. Tiliaceae
1. Usually woody plants with alternate stipulate
leaves.
2. Stamens many or rarely 10, free or in bundles
with dithecous anthers.
3. Ovary of 2-8 fused carpels and 2-8 locular.
Series II Disciflorae
1. A disc is usually present below the ovary.
2. Ovary superior and flowers hypogynous.
Order 1. Geraniales
1. Disc usually annular, adnate to the stamens
or reduced to glands.
2. Ovary multicarpellary, syncarpous with axile
placentation.
3. Ovules ascending or pendulous and raphe
usually ventral.
Family 1. Rutaceae
1. Leaves exstipulate and containing aromatic
oil glands.
Stamens 2-5 or many and obdiplostemonous.
Disc annular,
Fruit hesperidium.
Family 2. Meliaceae
Leaves pinnately compound and exstipulate.
2. Flowers in cymose panicles.
3. Stamens obdiplostemonous and form a
staminal tube.
4. Seeds often winged.
Series III Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior.
Order 1. Rosales
1. Alternate stipulate leaves.
2. Carpels one or more.
Family 1. Papilionaceae

Ealb ol

=

1. Flowers zygomorphic.
2. Gynoecium usually one.
3. Corolla papilionaceous with descending

imbricate aestivation.
4, Stamens diadelphous.

Family 2. Caesalpiniaceae

1. Flowers zygomorphic.

2. Gynoecium usually one..

3. Corolla with ascending imbricate aestivation.
Family 3. Mimosaceae

1. Flowers actinomorphic.
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2. Gynoecium usually one. Family 1. Rubiaceae
3. Corolla valvate. 1. Opposite, decussate, entire leaves with
4. Stamens indefinite. interpetiolar stipules.
Family 4. Rosaceae 2. Flowers in cymes.
1. Corolla rosaceous. 3. Gynoecium bicarpellary, syncarpous, ovary
2. Thalamus convex, flat or hollowed. inferior, bilocular, each with 1-8 ovules.
3. Stamens bent in bud condition, usually many. 4. Placentum T-shaped.
Order 2. Myrtales Order 2. Asterales
1. Leaves simple and entire. 1. Stamens epipetalous.
2. Qvary syncarpous, usually inferior. 2. Ovary unilocular with onc ovule.
3. Placentation axile. Family 1. Compositae (Asteraceae)
Family 1. Myrtaceae 1. Leaves generally alternate.
1. Woody with opposite or alternate exstipulate 2. Inflorescence capitulum.
leaves. 3. Calyx reduced to hairy pappus.
2. Stamens indefinite, sometimes in bundles. 4. Stamens epipetalous and syngenesious.
3. Carpels2,5o0r8. Series 11 Heteromerae
Order 3. Passiflorales 1. Ovary superior, carpels more than two.
1. Tendril climbers. Series 111 Bicarpellatae
2. Qvary usually inferior, syncarpous, unilocular 1. Ovary usually superior.
with parietal placentation. 2. Carpels two.
Family 1. Cucurbitaceae Order 1. Gentianales
1. Flowers usually unisexual. 1. Leaves opposite.
2. Stamens five, free or each two united or all 2. Flowers actinomorphic.
the five in a central synandrium. 3. Stamens epipetalous.
3. Carpels usually three, stigmas forked. Family 1. Apocynaceae
4. Fruit a pepo. 1. Inflorescence cymose.
Order 4. Umbellales 2. Latex present.
1. Inflorescence umbel. 3. Stamens not gynandrous.
2. Ovary inferior with 1, 2 or 8 fused carpels and 4. Number of ovules one or two in each locule.
as many locules. 5. Ovaries two, free but united by the style.
3. Owules solitary, pendulous in each locule. Family 2. Asclepiadaceae
Family 1. Umbelliferae 1. Flowers solitary or in cymose umbels.
1. Stems fistular. 2. Petals usually convolute.
2. Leaves alternate, exstipulate, usually much 3. Stamens gynandrous; pollen usually in pollinia
dissected with sheathing leaf base. with translators.
3. Carpels two, fused with two styles on swollen 4. Ovaries two, free but united by the style.
style base (stylopodium). Order 2. Polemoniales
4. Fruit schizocarp splitting into two mericarps. 1. Leaves alternate, exstipulate.
Sub-class I1. Gamopetalae 2. Flower actinomorphic.
1. Petals fused. Family 1. Convolvulaceae
Series I Inferae 1. Gynoecium bicarpellary, syncarpous with two
1. Ovary inferior, basal ovules in each locule on axile placentae.
2. Stamens usually as many as corolla lobes. , 2. Fruit capsule.
Order 1. Rubiales Family 2. Solanaceae
1. Leaves opposite. 1. Flowers solitary termtal or cymosely umbelled.
2. Stamens epipetalous. 2. The septum is oblique and placentae are highly
3. Ovary 2-8 locular. swollen.

3. Fruit berry or capsule.
(B-15)
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Order 3. Personales

1.

2.

w

balb oA A

5.

Flowers zygomorphic.

2. Corolla bilabiate personate.
3.
4

Stamens usually 4, didynamous or two.

. Ovary uni,-bi-or rarely tetralocular, ovules
indefinite.

Family 1. Scrophulariaceae
Flowers never terminal.
Gynoecium  bicarpellary,  syncarpous,
bilocular.
Ovules many on axile placentae.

Family 2. Acanthaceae
Herbs or shrubs with opposite leaves.
Flowers in spikes, racemes or cymose umbels.
Anthers are situated at unequal heights.
Gynoecium bilocular, each locule with
indefinite to two ovules.
Jaculators are present between the seeds.

Order 4. Lamiales

1.
2.

3
4.
5

W=
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6

Flowers zygomorphic.
Corolla bilipped.
. Stamens 4, didynamous or two.
Ovary 2-4 locular.
. Ovule one in each locule, rarely more.
Family 1. Verbenaceae
Opposite or whorled leaves.
Flowers in cymose umbels.
Gynoecium is usually tetracarpellary by
formation of secondary septa.
. Fruit drupe or schizocarp.
Family 2, Labiatae (Lamiaceae)
Stem quadrangular.
Decussate or whorled exstipulate leaves.
Inflorescence verticillaster.
Gynoecium generally bilocular with two ovules
in each locule. Sometimes tetralocular with
one ovule in each locule.
Style gynobasic.
Fruit carcerulus.

Sub-Class III. Monochlamydeae

1

. Flowers usually with one whorl of perianth,
commonly sepaloid or none.

Series 1 Curvembryeae

1

1
2

. Embryo curved.
Family 1. Amaranthaceae
. Opposite or alternate exstipulate leaves.
. Flowers small, haplochlamydous, usually
hermaphrodite and actinomorphic.
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Tepals 4 or 5, usually sepaloid.

Stamens 1-5, anteposed.

. .Gynoecium 2-3 carpellary, syncarpous, superior,
unilocular with indefinite to one ovule.

Family 2. Chenopodiaceae

Leaves alternate, often fleshy.

2. Flowers small, haplochlamydous, actinomophic

and either hermaphrodite or unisexual.

3. Tepals five or sometimes less, fused.

4. Stamens as many and anteposed, bent inwards

in bud condition.

5. Gynoecium superior and unilocular with

usually one basal erect ovule.
Series 11 Multiovulatae Aquaticae
Series III Multiovulatae Terrestres
Series IV Microembryeae
Series V Daphnales
Series VI Achlamydosporae
Series VII Unisexuales

1. Flowers unisexual.

2. Perianth sepaloid or much reduced or absent.

3. Ovules one or two per carpel.

Family 1. Euphorbiaceae

1. Alternate stipulate leaves with latex.

2. Perianth usually in one whorl or absent.

3. Stamens one to indefinite, free or united or

branched.

4. Gynoecium tricapellary, syncarpous, ovary
trilocular with one or two ovules in each locule.
Styles three.

Family 2. Moraceae
Leaves stipulate with latex.
Cymes often head-like.
Tepals usually four or absent.
Stamens as many and opposite the tepals.

Gynoecium bicarpellary, syncarpous, ssuperior,

unilocular with usually one pendulous ovule.
Series VIII Ordines Anomali
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CLASS 2. MONOCOTYLEDONAE

1. Venation parallel.
2. Flowers trimerous.
Series I Microspermae

1. Overv inferior.

2. Seeds very small.
Family 1. Orchidaceae

1. Flowers hermaphrodite, zygomorphic, often
resupinated.
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2. Perianth in two whorls of 3 each.

3. Stamen one or two united with the style to
form column,

4. Gynoecium tricarpellary, syncarpous, ovary
inferior with indefinite ovules.

5. Stigmas 3, the third usually rudimentary or
forming a rostellum.

Series II Epigynae
1. Perianth partly peraloid.
2. Opvary usually inferior.
Family 1. Scitamineae (Musaceae)
1. Compound inflorescence with large petaloid

bracts.
2. Flowers zygomorphic, hermaphrodite or

unisexual.
3. Perianth in two whorls and petaloid.
4. Gynoecium tricarpellary, syncarpous, trilocalar,
with one to indefinite ovules,
5. Fruit berry or capsule.
Series IH Coronarieae
1. Inner perianth petaloid.
2. Ovary superior.
Family 1. Liliaceae
1. Inflorescence usually scapiferous racemose
type.
2. Perianth in two whorls and petaloid.
3. Stamens also in two whorls and epiphyllous.
4, Gynoecium 2-5 locular and placentation axile.
Series IV Calycineae
1. Perianth sepaloid, herbaceous or membranous.
2. Qvary superior.
Family 1. Palmae
1. Tree-like plants with fan leaves.
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2. Flowers actinomorphic, unisexual and in
spikes.

3. Perianth in two whorls and sepaloid.

4, Stamens3+3,0r3,9o0r8.

5. Gynoecium tricarpellary, trilocular with one
ovule in each locule.

6. Fruit berry or drupe.

Series V Nudiflorae

Series VI Apocarpae

Series VII Glumaceae

1. Flowers solitary, sessile in the axile of bracts.
2. Perianth of scales or none.

3. Ovary usually unilocular and one ovuled.

Family 1. Cyperaceae
1. Herbs with usually 3 angled stem and 3-ranked
leaves with closed sheaths.
2. Flowers in spikelets, naked, hermaphrodite
or unisexual.

Stamens three to one.

4. Gynoecium 2-3 carpellary, syncarpous, ovary
superior, unilocular with one basal
anatropous ovule.

Family 2. Gramineae (Poaceae)

1. Jointed stems with alternate 2-ranked leaves
with split sheath and ligule.

2. .Inflorescence spikelet and each begins with

one or two empty glumes, then palae with

axillary flowers.

Stamens usually three.

Gynoecium superior with one ovule.

Fruit caryopsis.

w
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V The Diagrams

The diagrams should also be given equal
emphasis. Only the outline diagrams are drawn with
a sharp, firm pencil. The lines of the diagrams should
be continuous and shading be done only wherever
necessary (as in the diagrams of a twig). The
different parts of a diagram should be labelled
neatly. The caption of the sketch should be given
below it. Generally the following diagrams are
drawn.

(1) A flowering twig showing all the details such
as the details of the stem, the phyllotaxy, shape, etc.
of the leaf, the inflorescence, etc.

(2) Longitudinal section of the flower should be
cut with the help of a sharp blade from below

upwards. In case of zygomorphic flowers it is cut

along the plane of a symmetry. In such a diagram, the
relationship of the parts must be carefully
represented and all heavy shading be avoided.

(3) A stamen must show the length of the
filament and the fixation of the anther.

" (4) Gynoecium must show the ovary, style and
stigma as seen externally. Also draw, if there is any
disc below the ovary.

(5) T. s. of the ovary must clearly indicate the
number of carpels, locules and the number of ovules
in each locule. The type of placentation is also to be
shown clearly and carefully.

(6) Floral diagram must be good enough to
represent all the floral parts in a perfect manner.
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VI Floral Diagram

The floral diagram is an ideal ground plan of a
flower. It is a method with which many of the
characteristics of its parts and symmetry can be
expressed in a graphic form.

Firstly, the floral diagram is always circular and
the differences in floral symmetry are shown by
difference in the size and form of the individual parts
in the diagram. The floral whorls are represented in
concentric circles, sepals on the outside, then petals,
stamens and carpels towards inner sides
respectively. If the flowers are spiral, then spiral
arragnement is drawn inwards to the centre.

Secondly, the parts are represented by sections,
drawn in, upon the respective circles at position
corresponding to their actual position. An
observation fo the relationship of the flower to the
inflorescence ascertains the positions. Above the
diagram a small circle is drawn to represent the
mother axis. Mother axis is not drawn is case of
terminal flowers, in others it is denoted in the
following way —

(1) I flower is zygomorphic QO

(2) If flower is actinomorphic @

If there is bract, draw its section below the
diagram. The bracteoles if present, are drawn on the
sides. Now, note whether a sepal or a space between
two sepals, stands towards mother axis. Begin
with this sepal and mark the other sepals to

correspond with the number, relative size and
position of the actual sepals. In case of odd number
of sepals, the odd sepal would either be anterior or
posterior to the flower i.e., opposite the bract or
opposite the mother axis respectively. Petals are
also to be drawn likewise but should alternate the
sepals. In case of zygomorphic flowers, the petals
and sometimes the sepals also, are of unequal sizes.
If any portion of sepal or petal has a spur, this may
be shown by drawing a loop at the back of the organ.

Next, if parts of the same whorl are fused, draw
lines to connect their edges together. In case, the
parts of different whorls are joined viz. stamens to
petals, draw linking lines between the parts
concerned.

Stamens are marked by transverse sections of the
anthers. It is carefully seen whether they are in one
or more whorls. If they arc obdiplostemonous, the
stamens of the outer whorl are drawn opposite to the
petals. Extrorse anthers are to be faced towards the
petals and the introrse ones towards the gynoecium.
Staminodes are represented either by a cross (X) or
asterisk (*). The gynoecium is represented by a
transverse section of the ovary. In case the parts are
spirally arranged, carc should be taken to count their
number in one complete turn of the spiral and mark
them on the diagram at corresponding intervals.



OUTLINES OF THE SYSTEM OF CLASSIFICATION PROPOSED BY BENTHAM & HOOKER *
SEED PLANTS OR PHANEROGAMS

1
L 1 1
Class I DICOITYLEDONAE Class 11 GYMI‘IIOSPERMAE Class III MONOCOTYLEDONAE
Sub-class 1. Polypetalae Sub-class 2. Gamopetalae Sub-class 3. Monochlamydeae
v 1 L 1 } i

Series I Series I1 Series ITI Series I Series IT Series I1I Series 1. Series 1
Thalamiflorae Disciflorae Calyciflorae Inferae Heteromerae Bicarpellatae Curvembryeae Microspermae
Order 1. Order 1. Order 1. Order 1. Order 1. Order 1. Family (3 families)
Ranales Geraniales Rosales Rubiales Ericales Gentianales Amaranthaceae Family
Families Families Families Family (6 families) Families Chenopodiaceae Orchidaceae
Ranunculaceae  Rutaceae Leguminosae Rubiaceae Order 2. Apocynaceae Polygonaceae Series 2.
Magnoliaceae Meliaceae Rosaceae (1 more familiy) Primulales Asclepiadaceae (4 other families) Epigynae
Anonaceae (9 other families) (7 other families) ~ Order 2. (3 families) (4 other families)  Series 2. Family
(5 other families) Order 2. Order 2. Asterales Order 3 Order 2. Multiovulatae aquaticac ~ Scitamineae
Order 2. Olacales Myrtales Family Ebenales Polemoniales (1 family) (6 other famuiliés)
Parietales (3 families) Family Compositae (3families)  Families Series 3. Series 3.
Families Order 3. Myrtaceae (3 other families) Convolvulaceae Multiovulatae terrestres ~ Coronarieae
Papaveraceae Celastrales (5 other families) Order 3. Solanaceae (3 families) 'Family
Cruciferae (4 familes) Order 3, Campanales (3 other families) ~ Series 4. Liliaceae
Capparidaceae Order 4. Passiflorales (3 families) Order 3. Microembryeae (7 other families)
(6 other families) Sapindales Family Personales (4 families) Series 4
Order 3. (5 families) Cucurbitaceae Families Series 5. Calycincae
Polygalineae (6 other families) Scrophulariaceae  Daphnales Family
(4 families) Order 4. Acanthaceae (5 families) Palmae
Order 4. Ficoidales (6 other familics) ~ Series 6. (2 other familes)
Caryophyliineae (2 families) Order 4. Achlamydosporeae Series 5.
Family Order 5. Lamiales (3 families) Nudiflorae
Caryophyllaceae Umbellales Families Series 7. (5 families)
(3 other families) Family Verbenaceae Unisexuales Series 6.
Order 5. Umbelliferae Labiatae Families Apocarpae
Guttiferales (2 other families) (3 other families)  Euphlorbiaceae (3 families)
(6 families) Urticaceae Series 7.
Order 6. (7 other families) Glumaceae
Malvales Series 8. Families
Families Ordines anomali Cyperaceae
Malvaceae (4 families) Gramineae
Tiliaceae (4 other families)

(1 more family)

*Names of only those families are listed which are described in the subsequent text. :nt text.
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Description of Plant

RANUNCULACEAE*
Ranunculus scleratus Linn.
Habit. Herb.
Root. Tap, branched.
Stem. Herbaceous, aerial, erect, angular, fistular, smooth, nodes and internodes very prominent, green in
colour.

Leaf. Cauline and ramal, alternate, exstipulate, simple, petiolate, leaf base cheaving, lamina much dissected,
each lobe is ovate, entire, obtuse, glabrous, multicostate reticulate.
Inflorescence. Dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous, thalamus prominent and convex, spirocyclic and yellow.
Calyx. Sepals 5, polysepalous, quincuncial, slightly petaloid and boat shaped.
Corolla. Petals 5, polypetalous, imbricate, yellow, each petal at its base has a pocket-shaped nectary.
Androeecium. Stamens indefinite, polyandrous, spirally arranged, filament long, dithecous, basifixed, extrorse.
Gynoecium. Polycarpellary, apocarpous, ovary superior, unilocular, one ovule in each locule, placentation
basal, style absent, stigma simple and sticky.
Fruit. Etaerio of achenes.
Floral formula. Br, brl, ® , ¢ , K5, Cs, Ax, Gu .
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Thalamus dome-shaped.
2. Flowers hypogynous and ovary superior.
Orders. Ranales
1. Stamens indefinite.
2. Carpels free or immersed in torus.
Family. Ranunculaceae
1. Usually herbs often with divided leaves.

2. Flowers hemicyclic with one to many generally free carpels.
3. Stamens indefinite and extrorse.

*1. English name. Crowfoot family
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Herbaceae
Ranales Ranales Ranales

Ranunculaceae Ranunculaceae Ranunculaceae
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Fig. 1. Ranunculus scleratus.

1. English name. Butter cup or water crowfoot.
2. Vernacular names. Shim, Jaldhania.
3. Economic importance. The leaves are used as vesicant.

[ 55
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Delphinium ajacis Linn.

Habit, Herb.
Root. Branched tap root.
Stem. Herbaceous, aerial, erect, cylindrical, branched, fistular, glabrous, green.
Leaf. Cauline and ramal, alternate, exstipulate, simple, sessile, much dissected, each segment is
linear-lanceolate, entire and acute, glabrous, multicostate reticulate.
Inflorescence. Racemose raceme.
Flower. Bracteate, bracteolate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.
Calyx. Sepals 5, polysepalous, petaloid, quincuncial, posterior sepal is modified into spur. )
Corolla. Petals 4, (the 5th is reduced), gamopetalous; 2 posterior petals form the spur which enters the spur
of sepal, valvate, blue or violet in colour.
Androecium. Stamens 15 in five groups of 3 each, polyandrous, filaments flattened, dithecous, adnate,
extrorse.
Gynoecium. Monocarpellary, ovary superior, unilocular with many ovules, placentation marginal, style
reduced and stigma simple.
Fruit. Follicle.
Floral formula. Br,brl, @ , &, Ks, C4), Ass, G
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Thalamus convex.

2. Flowers hypogynous and ovary superior.
Order. Ranales

1. Stamens indefinite.

2. Carpels free or immersed in torus ; very rarely united.
Family. Rannuculaceae

1. Usually herbs often with divided leaves.

2. Flowers hemicyclic with one to many free carpels.

3. Stamens indefinite and extrorse.

Nigella sativa Linn.

Stem- Herbaceous, aerial, erect; Leaf-Cauline and ramal, alternate, exstipulate, compound, sessile, leaf base sheathing, ultimate
segments linear, entire, acute; Inflorescence- Solitary terminal; Flower- ebracteate, pedicellate, complete, actinomorphic,
hermaphrodite, pentamerous, hypogynous and spirocyclic; Calyx- Sepals S5, polysepalous, imbricate, greenish white
;Corolla-Represented by generally 8, bifid, greenish white honey glands; Androecium - Stamens indefinite, polyandrous, spirally
arranged,filaments slender, dithecous, adnate, introrse; Gynoecium-5-12 carpellary, syncarpous, ovary superior, 5-12 locular with many
ovules in each locule, placentation axile, style and stigma as many as carpels; Fruit - Capsule;

Floral formula - Ebr, g , g , K5, Cg, Ago, (_3(5_12).
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Fig. 2. Delphinium ajacis.

1. English name. Rocket larkspur.
2. Economic importance. Grown as ornamental plant. The sceds are insecticidal.
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Clematis paniculata Thunb.,

Habit. A climber.
Stem. Herbaceous, aerial, weak, climbing with tendrillar petiole, angular, branched, solid, smooth and green.
Leaf. Cauline and ramal, opposite decussate, exsitpulate, compound, unipinnate and imparipinnate,
petiolate and petiolulate, petiole tendrillar eliptic-ovate, entire, acute, glabous, unicostate reticulate,
leathery.
Inflorescence. Dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, incomplete, actinomorphic, hermaphrodite, tetramerous,
hypogynous, hemicyclic and scented.
Calyx. Sepals 4, polysepalous, valvate, petaloid, white.
Corolla. Absent.
Androecium. Stamens indefinite, polyandrous, filaments of the outer whorl longer than those of the inner
ones, monothecous, basifixed, extrorse.
Gynoecium. 4-6 carpellary, apocarpous, ovary superior, unilocular, placentation basal, style short, simple,
some hairy outgrowths arise from the base of the ovary.
Fruit. Achene.
Floral formula. Br,brl, ®, ¢, Ky Cy A, G
Classification and identification. ’
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Thalamus dome-shaped.
2. Flowers hypogynous and ovary superior.
Order. Ranales
1. Stamens indefinite.
2. Carpels free.
Family. Ranunculaceae
1. Flowers hemicyclic with one to many free carpels.
2. Stamens indefinite and extrorsc.

MAGNOLIACEAE

Michelia champaca Linn.

Stem - Ierbaccous, lower portions woody, acrial, erect, cylindrical, branched, soild; Leaf — Cauline and ramal, alternate, exstipulate,
simple, petiolate, ovate, entire, acute, unicostate reticulate; Inflorescence -~ Solitary axillary; Flower — Bracteate, pedicellate,
actinomorphic, hermaphrodite, hypogynous and acyclic; Perianth — Tepals indefinite, polytepalous, spirally arranged;Androecium —
Stamens 1naetinite, sprrally arranged on an elongated thalamus, filament short, dithecous, adnate and extrorse; Gynoecium -
Muiticarpellary, apocarpous, carpels are spirally arranged over an elongated thalamus, ovary superior, unilocular, ovules many
placentation marginal, style short and bent, stigma flattencd; Fruit — Etacrio of follicles.

Floral formula — Br, @ , d K x, A, G,

Classification and Identification.Dicotyledonae Venauon reticulate, flowers pentamcerous; Polypetalae — Petals frec; Thalamiflorae —
Thalamus dome--shaped, and ovary superior; Ranales — Stamens imdefinite. carpels free; Magnoliaceae — Flower spiral or spirocyclic
with elongated floral axis, stamens and carpels numcrous and frec,
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Fig. 3. Clematis paniculata.

1. English name. Oldman’s beard.
2. Economic importance. Cultivated as an ornamental plant.

ANNONACEAE

Annona squamosa Linn,

Stem— Herbaceous, lower portions woody, acrial, erect, cylindrical, branched, sold, green, Leaf— Cauline and ramal, altcrnate,
exstipulate, simple, elliptic-lanceolate, entire, obtuse, glabrous, unicostate reticulate; Inflorescence— Dichasial cyme or solitary axillary;
Flower— Bractcatc, pedicellate, complete, actinomorphic, hermaphrodite trimerous, hypogynous and spirocyclic, Calyx— Sepals 3,
gamosepetalous, connate at the base, valvate; Corolla— Petals 3, polypetalous, valvate; Androecinm— Stamens indefinite, spirally
arranged on an elongated thalamus, filament short, dithecous, adnate, extrorsc; Gynoecium—Maulticarpellary, apocarpous, carpels
spirally arranged on an elongated thalamus, ovary superior, unilocular, basal placentation, »tyie short, stigma long and papillose; Fruit—
Etacrio of berries’

Floral formula— Br, @,Q.K(j;) C3, Axy Gee

Classification and identification.  Picotyledonae— Venation reticulate, flowers pentamerous; Polypetalue— Pctals free;
Thalamiflorae— Thalamus dome shaped. ovary supertor; Ranales— Stamens indefinite, carpels frec; Annondcedc—I lowers usually
trimerous, stamens and carpels usually many. fruit ctacrio of berrics.



60 | Practical Botany : Vol 2

PAPAVERACEAE*

Papaver rhoeas Linn.

Habit. Herb.
Stem. Herbaceous, aerial, erect, cylindrical, rarely branched, fistular, hairy, green, milky latex present.
Leaf. Alternate, exstipulate, simple, sessile, amplexicaul, lobed, upper leaves not lobed, lobes serrate, hairy,
unicostate, reticulate.
Inflorescence. Solitary terminal.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, dimerous, hypogynous and cyclic.
Calyx. Sepals 2, polysepalous, anterio-posterior, caducous, hairy.
Corolla. Petals 4, arranged in two whorls of 2 each, polypetalous, crumpled in the bud.
Androecium. Stamens indefinite, polyandrous, dithecous, basifixed, extrorse.
Gynoecium. Polycarpellary, syncarpous, ovary superior, unilocular, ovules many, placentation parietal, style
absent, stigmea hood-like. ’
Fruit. Capsule. .
Floral formula. Ebr, ®, 95 Ko, Ca42, A, Gy
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Papaveraceae
1. Herbs with alternate exstipulate leaves and latex.
2. Calyx caducous.
3. Flower actinomorphic and di-or trimerous with extrorse stamens.
4. Gynoecium 2-6 carpellary; fruit capsule.

*1. English name. Poppy family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Herbaceae
Rhoeadales Rhoeadales Rhoeadales

Papaveraceae Papaveraceae Papaveraceae
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Fig. 4. Papaver rhoeas.

1. English name. Corn poppy.
2. Vernacular name. Lal post.
3. Economic importance. Besides being grown as an ornamental, the milk of the fruits is narcotic and light sedative.
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Eschscholzia californica Cham.

Habit. Herb.
Root. Branched tap root.
Stem. Herbaceous, aerial, angular, branched, solid, glabrous and green.
Leaf. Cauline and ramal, alternate, exstipulate, simple, much dissected, sessile, leaf-base sheathing, acute,
glabrous, unicostate, reticulate,
Inflorescence. Solitary axillary.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, dimerous, perigynous and cyclic.
Calyx. Sepals 2, raised on cup-like projection of floral axis, and fused together to form a cap over petals,
caducous.
Corolla. Petals 4 (2 +2), polypetalous, imbricate, yellow.
Androecium. Stamens indefinite, polyandrou,s arranged at the brim of the cup, filaments short, dithecous,
basifixed, extrorse.
Gynoecium. Bicarpellary, syncarpous, ovary semi-inferior, unilocular with parietal placentation, style short,
stigma 2, each is bifid and linear; out of the 2 portions of a stigma one is shorter than the other.
Fruit. Capsule.
Floral formula. Ebr, @, €Kz, Co42, Ax .Gy
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals frec.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form an unilocular ovary with parietal placentation.
Family. Papaveraceae
1. Herbs with alternate exstipulate leaves and latex.
2. Calyx caducous.
3. Flowers actinomorphic and di-or trimerous with extrorse stamens.
4. Gynoecium 2-16 carpellary; fruit capsule.
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Fig. 5. Eschscholzia californica.

1. English name. California poppy.
2. Vernacular name. Peeli poppy.
3. Economic importance. Grown as an ornamental.
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Argemone mexicana Linn.

Habit. A spiny herb.
Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, spiny, green, yellow latex present.
Leaf. Cauline and ramal, alternate, exstipulate, simple, sessile, semi-amplexicaul, margin much dissected and
spinous, acute, surface spiny, unicostate reticulate.
Inflorescence. Solitary axillary.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, trimerous, hypogynous and cyclic.
Calyx. Sepals 3, polysepalous, imbricate or twisted, highly caducous, spiny, slightly boat-shaped.
Corolla. Petals 6, in two whorls of 3 each, polypetalous, imbricate, yellow.
Androecium. Stamens indefinite, polyandrous, filaments long and yellow, dithecous, basifixed, extrose.
Gynoecium. Tetra- to hexacarpellary, syncarpous, ovary superior, covered with spines, unilocular, ovules
many, placentation parietal, style reduced, stigma hood-like.
Fruit. Capsule.
Floral formula. Ebl‘, D, g ’ K3, C3 +3 Ay, g(4-6)
Classification and Identification.
Class. Dicotyledonae
1.Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Papaveraceae
1. Herbs with alternate exstipulate leaves and latex.
2. Calyx caducous.
3. Flowers actinomorphic and di-or trimerous with extrorse stamens.
4. Gynoecium 2-16 carpellary; fruit capsule.

(B-15)
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Fig. 6. Argemone mexicana.

L. Efglish names. Mexican prickly poppy, Mexican thistle.

2. Vernacular names. Peeli Kataili, Bharbhanda, Shailkanta. -

3. Economic importance. The seeds yield an oil which is illuminant and lubricant, often used as an adulterant to mustard oil.
The toxic properties of oil are harmful to man. In U.P. the plant is being used to reclaim ‘usar’ land. ) (B-15)
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FUMARIACEAE#*

Fumaria indica Linn.

Habit, Herb.

Root. Branched tap root.

Stem. Herbaceous, aerial, erect, angular, branched, fistular, smooth and green.

Leaf. Cauline and ramal, alternate, exstipulate, leaf-base sheathing, compound, decompound, petiolate,
ultimate segments narrow, entire, acute, glabrous, unicostate, reticulate.

Inflorescence. Leaf opposed racemose raceme.

Flower. Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, dimerous, hypogynous, purple-pink.

Calyx. Sepals 2, polysepalous, membranous, placed anterio- posteriorly, caducous.

Corolla. Petals 4 in two whorls of 2 each, petals of the outer whorl are large and one of the outer lateral petals
is spurred, petals of the inner whorl are smaller and placed anterio- posteriorly.

Androecium. Stamens in 2 groups and each groups possesses 1/2+1+1/2 anthers, polyandrous, filament
broad at the base and narrow upward, filament of the stamen facing the spur has a yellow-green
nectary, basifixed, extrorse.

Gynoecium. Bicarpellary, syncarpous, ovary superior, unilocular, ovules many, placentation parietal, style
long and stigma bifid.

Fruit. Nut.

Floral formula. Br, ®, §,Kp, Coy2, A(+1+12)+(12+1+12) » G2)-

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous. -
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form an unilocular ovary with parietal placentation.
Family. Fumariaceae
1. Hebrs with alternate exstipulate leaves and latex.
2. Calyx caducous.
3. Flowers transversely zygomorphic and dimerous with extrorse stamens,
4. Gynoecium 1-2 carpellary; fruits capsule or nut.

*1. English name. Fumitory family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Herbaceae
Rhoeadales Rhoeadales Rhoeadales
Papaveraceae Papaveraceae Fumariaceae

Fumarioideae (Sub. Fam.) Fumarioideae (Sub. Fam.)
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1. Vernacular name. Pit-papara.
2. Economic importance. The dried plant is used as an anthelmintic, diuretic and diaphoretic.
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CRUCIFERAE* (BRASSICACEAE)

Brassica campestris Linn. Var. Sarson. Prain

Stem. Herbaceous , aerial, erect, cylindrical, branched, solid, smooth and green.

Leaf. Cauline and ramal, alternate, exstipulate, simple, sessile, lower leaves lyrate with deeply cut margins,
acute, glabrous, unicostate, reticulate.

Inflorescence. Racemose raceme.

Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, tetramerous, hypogynous, cyclic
and yellow.

Calyx. Sepals 4 in two whorls of 2 each, polysepalous, slightly petaloid.

Corolla. Petals 4, polypetalous, cruciform, each petal is distinguished into a claw and a limb, valvate.

Androecium. Stamens 6 in two whorls (2 +4), polyandrous, tetradynamous, 4 inner long and 2 outer short,
dithecous, basifixed and introrse, glands are present at the base of 4 longer stamens.

Gynoecium. Bicarpellary, syncarpous, ovary superior, unilocular but becomes bilocular later on due to the
development of a false septum (replum), ovules many in each locule, placentation parietal, style short
and stigma is bilobed.

Fruit. Siliqua.

Floral formula. Ebr, @, ¢, K242, C4y Azsg, Gp2)

Classification and identificatica.

- Class. Dicotyledonae -
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Cruciferae
1. Herbs with alternate exstipulate leaves.
2. Corolla cruciform.
3. Stamens tetradynamous.
4. Ovary bicarpellary, syncarpous, unilocular but becomes bilocular due to the development of a false
septum,; fruit siliqua.

*1. English name. Mustard family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichtamydeae Herbaceae
Rhoeadales Rhoeadales Cruciales

Cruciferae Cruciferae Cruciferae
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Fig. 8. Brassica campestris.

1. English name. Indian Colza, Yeilow mustard.

2. Vernacular name. Sarson.

3. Economic importance. The seeds yield an oil used for cooking and anointing the body. The oil cake is a good cattle feed.
The tender leaves and shoots are used as vegetable.
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Coronopus didymus (Linn.) Sm.
(= Senebiera didyma Pers.)

Habit. Herb.

Root, Tap, branched.

Stem. Herbaceous, aerial, weak, trailing, diffuse, cylindrical, branched, branches form rosettes, solid,
glabrous and green.

Leaf, Some are radical which are larger in size but others are cauline and ramal, alternate, exstipulate,
compound, unipinnate and imparipinnate, petiolate, petiole base hairy, pinnae have cut margins,
glabrous, unicostate, reticulate.

Inflorescence. Racemose raceme.

Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite tetramerous, hypogynous and cyclic.

Calyx. Sepals 4, polysepalous, valvate, margins membranous and green.

Corolla. Petals absent.

Androecium. Stamens 2, anterio-posterior in position, polyandrous, filaments long, tapering at apex and
broad at base, dithecous, basifixed, introrse.

Gynoecium. Bicarpellary, syncarpous, ovary superior, unilocular when young but later becomes bilocular due
to the development of a complete but false septum. In very young cases placentation is parietal but
in old cases it is axile due to the false septum with only one ovule in each locule, style reduced and
stigma disc shaped.

Fruit. Silicula.

Floral formula. Ebr, ‘®, ¢,Ky, Cp, Ay, Gyy).

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Cruciferae
1. Herbs with alternate exstipulate leaves.
2. Corolla cruciform.
3. Stamens tetradynamous.
4. Ovary bicarpellary, syncarpous, unilocular but becomes bilocular due to the development of a false
septum, fruit silicula.
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Vig. 9. Coronopus didymus.

1. English name. Lesser wart-cress.
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Iberis amara Linn.
(=1I. coronaria Hort.)

Stem. Herbaceous, aerial, erect, angular, branched, solid, rough and green.

Leaf. Cauline and ramal, alternate, at some places they seem to be opposite, exstipulate, simple, sessile,
lanceolate, margin slightly dissected in the upper portion of the leaf, acute, glabrous, unicostate,
reticulate.

Inflorescence. Racemose corymb.

Flower. Ebracteate, pedicellate, complete, zygomorphic, hermaphrodite, tetramerous, hypogynous and cyclic.

Calyx. Sepals 4 in two whorls of 2 each, polysepalous, imbricate, petaloid, boat-shaped.

Corolla. Petals 4, polypetalous, valvate, cruciform, 2 anterior petals are large, each petal is distinguished into
a claw and a limb.

Androecium, Stamens 6 arranged in 2 whorls (2 + 4), polyandrous, tetradynamous — two outer and lateral are
short and 4 anterio- posterior are long, dithecous, dorsifixed, introrse.

Gynoecium. Bicarpellary, syncarpous, ovary superior, unilocular when young but later becomes bilocular due
to the development of a complete but false septum, placentation parietal, style long, stigma capitate.

Fruit. Silicula. )

Floral formula. Ebr, Q, § s Kava, Cay Azia, Gy

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Cruciferae
1. Herbs with alternate exstipulate leaves.
2. Corolla cruciform.
3. Stamens tetradynamous.

4. Ovary bicarpellary, syncarpous, unilocular but later becomes bilocular due to the development of a
false septum, fruit silicula,
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1. English name. Rocket Candytuft.
2. Economic importance. Cultivated as an ornamental.
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CAPPARIDACEAE*

Cleome gynandra Linn.
(= Gynandropsis pentaphylia D.C.)

Stem. Herbaceous, acrial, erect, cylindrical, branched, solid, hairy and green.

Leaf. Cauline and ramal, alternate, exstipulate, palmately compound, pentafoliate, some trifoliate leaves are
also present on the inflorescence axis, petiolate, pinnae elliptic-ovate, serrulate, acute, hairy,
unicostate, reticulate,

Inflorescence. Corymbose raceme.

Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, tetramerous, hypogynous and
cyclic.

Calyx. Sepals 4, in two whorls of 2 each, polysepalous, imbricate.

Corolla. Petals 4, polypetalous, valvate, distinguished into a claw and a limb, white.

Androecium. Stamens 6, (2 + 4), polyandrous, dithecous, dorsifixed, introrse, floral axis is elongated between
the petals and stamens to form androphore on which the stamens are raised.

Gynoecium, Bicarpellary, syncarpous, ovary superior, unilocular with many ovules, placentation parietal, style
short and hairy, stigma capitate,floral axis is elongated between androecium and gynoecium to form
gynophore.

Fruit. Capsule.

Floral formula. Ebr, 2] s é‘, K2+2, C4, Az +4 Q(z).

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Capparidaceae
1. Leaves alternate.
2. Floral axis usually elongated below androecium or gynoecium to form androphore or gynophore.
3. Fruit - capsule, berry or drupe.

*1. English name. Caper family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae
Rhoeadales Rhoeadales Capparidales

Capparidaceae Capparidaceae Capparidaceae
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Fig. 11. Cleome gynandra (= Gynandropsis pentaphylla ),

1. Vernacular name. Hul-hul.
2. Economic importance. The leaves are used in rheumatism. The plant is also used as an antidote to snake bite and scorpion sting.
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Cleome viscosa L.

Stem. Herbaceous, aerial, erect, angular, branched, solid, pubescent and green.
Leaf. Cauline and ramal, alternate, exstipulate, palmately compound, 3-5 foliate, petiolate, pinnae sessile,
ovate- lanceolate, ciliate, hairy, multicostate, reticulate.
Inflorescence. Racemose raceme.
Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, tetramerous, hypogynous and
cyclic.
Calyx. Sepals 4, arranged in two whorls of 2 each, polysepalous, imbricate.
Corolla. Petals 4, polypetalous, 2 posterior approximate and 2 lateral spreading, clawed, imbricate.
Androecium. Stamens indefinite, polyandrous, filaments long and slender, dithecous, basifixed, anthers
curved and introrse.
Gynoecium. Bicarpellary, syncarpous, ovary superior, unilocular, ovules many, placentation parietal,
gynophore much shortened, style short, stigma capitate and sticky.
Fruit. Capsule.
Floral formula. Br, &, ¢, K2, Cy, A, G-
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Parietales
1. Carpels united to form unilocular ovary with parietal placentation.
Family. Capparidaceae
1. Leaves alternate.
2. Floral axis usually elongated below androecium or gynoecium to form androphore or gynophore.
3. Fruit - capsule, berry or drupe.

Capparis decidua (Forsk.) Pask. (=C. aphylla Roth.).

Stem — Woody, aerial, erect, cylindrical, branched, solid, smooth and green with spines; Leaf — Cauline and ramal, aiternate, stipulate,
simple, sessile, entire, acute, unicostate, reticulate, highly caducous: Inflorescence — Many flowered corymb;
Flower — Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, tetramerous, hypogynous and cyclic; Calyx — Sepals 4
arranged in two whorls of two each, inner sepal saccate, imbricate; Corolla — Petals 4, polypetalous, imbricate, scarlet; Androecium —
Stamens indefinite, polyandrous, present at the base of the gynophore, filaments long, dithecous, dorsifixed, introrse;
Gynoecium — Bicarpellary, syncarpous, ovary superior, unilocular, placentation parietal, style and stigma simple, a long gynophore
present; Fruit — Berry;

Floral formula — Br, @, § 'Ky 42, Cy Ay, _G_(Z)
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1. English name. Sticky cleome.
2, Vernacular names. Hurhur, Arkakanta.
3. Economic importance. Seeds are used as carminative and are also used in curries.
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CARYOPHYLLACEAE*

Stellaria media Cyrill.

Stem. Herbaceous, acrial, erect, cylindrical, branched, hollow, smooth, younger portions hairy, green, nodes
swollen.

Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, lower leaves petiolate and upper leaves
sub-sessile, petiole hairy, ovate, entire, acute, glabrous, unicostate, reticulate.

Inflorescence. Axillary dichasial cyme.

Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.

Calyx. Sepals 5, polysepalous, quincuncial, hairy, persistent.

Corolla. Petals 5, polypetalous, valvate, each petal is bifid, white.

Androecium. Stamens 10, in two whorls of 5 each, generally posterior 3 or all 5 of the outer whorl get reduced
to staminodes, polyandrous, obdiplostemonous, filaments long and slender, dithecous, basifixed,
introrse.

Gynoecium. Tricarpellary, syncarpous, ovary superior, unilocular, ovules many, placentation free central, style
very much reduced and stigmas 3.

Fruit. Capsule.

Floral formula. Br, @, ¢, Ks, Cs. As.s, G3).

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Caryophyllineae
1. Stamens 5 or 10.
2. Ovary unilocular or rarely imperfectly 2-5 locular.
3. Placentation free-central or very rarely axile.
Family. Caryophyllaceae
1. Herbs with opposite decussate leaves.
2. Actinomorphic and hermaphrodite flowers in cymose panicles.
3. Ovary 2-5 carpellary, syncarpous, unilocular with free- central placentation.
4, Fruit'- capsule or berry.

*1. English name. Pink family.
2. Systematic position in other systems of classification.

Rerdle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Monochlamydeae Archichlamydeae Herbaceae
Centrospermae Centrospermae Caryophyllales

Caryophyllaceae Caryophyllaceae Caryophyllaceae
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Spergula arvensis Linn.

Stem. Herbaceous, aerial, erect, cylindrical, branched, fistular, sparingly pubescent, green.
Leaf. Cauline and ramal, opposite decussate (apparently whorled), stipulate, stipules small, interpetiolar and
scarious, simple, sessile, lamina very much dissected into linear, acicular, acute and fleshy segments.
Inflorescence. Dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.
Calyx. Sepals 5, polysepalous, quincuncial, persistent.
Corolla. Petals 5, polypetalous, imbricate, membranous, white.
Androecium. Stamens 10, arranged in two whorls of 5 each, polyandrous, obdiplostemonous, filament
slender, dithecous, dorsifixed, introrse,
Gynoecium. Tricarpellary or pentacarpellary, syncarpous, ovary superior, unilocular, ovules many,
placentation free-central, stvle absent, stigmas, 3 or 5.
Fruit. Capsule.
Floral formula. Br, Brl, @, §,Ks, Cs, As.s, Grzors).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Caryophyllineae
1. Stamens 5 or 10.
2. Ovary unilocular, or rarely imperfectly 2-5 locular.
3. Placentatior free-central or very rarcly axile.
Family. Caryophyllaceae
1. Herbs with opposite decussate leaves.
2. Actinomorphic and hermaphrodite flowers in cymose panicles.
3.Ovary2to 5 carpellary, syncarpous, unilocular with free-central placentation.
4, Fruit - capsule or berry.

(B-15)
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ng. 14. Spergula arvensis.

1. English name. Corn spurrey.
2. Economic importance, It is grown in Europe as a fodder plant. In Columbia it is used as a diuretic. (B-1 5)
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Dianthus caryophyllus Linn.

Stem. Herbaceous, aerial, erect, cylindrical, solid, glabrous and green.
Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, sessile, leaf base sheathing,
linear-lanceolate, entire, acute, glabrous, unicostate, reticulate.
Inflorescence. Axillary or terminal dichasial cyme with a long peduncle.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.
Epicalyx. 4, present in two whorls of 2 each, the outer whorl is anterio-posterior.
Calyx. Sepals 5, gamosepalous, quincuncial, calyx tubular.
Corolla. Petals 5, polypetalous, twisted, variously coloured, corolla caryophyllaceous, each petal is
distinguished into a claw and a limb.
Androecium. Stamens 10, present in two whorls of 5 each, polyandrous, obdiplostemonous, dithecous,
dorsifixed and introrse.
Gynoecium. Bicarpellary, syncarnous, ovary superior, unilocular, placentation free-central, ovules many,
styles 2, coiled and feathcry.
Fruit. Capsule.
Floral formula. Ebr, @, § 1 K5y Cs, Asts, G
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Caryophyllineae
1. Stamens 5 or 10.
2. Ovary unilocular or rarely imperfectly 2 - 5 locular.
3. Placentation free-central or rarely axile.
Family. Caryophyllaceae
1. Herbs with opposite decussate leaves.
2. Actinomorphic and hermaphrodite flowers in cymose panicles.
3. Qvary 2-5 carpellary, syncarpous, unilocular with free-central placentation.
4. Fruit - capsule or berry.
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1. English name. Carnation.

2. Economic importance. Grown as an ornamental.
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Silene conoidea Linn.

Stem. Herbaceous, aerial, erect, cylindrical, flat at the nodes, branched, solid, hairy and green.

Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, sessile, leaf base semi-amplexicaul,
linear-lanceolate, entire, acute, hairy, unicostate, reticulate, coriaceous.

Inflorescence. Solitary axillary.

Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.

Calyx. Sepals 5, gamosepalous, valvate, torming a flask-like structure.

Corolla. Petals 5, polypetalous, twisted, corolla caryophyllaceous, pink.

Androecium. Stamens 10 in two whorls of 5 each, polyandrous, obdiplostemonous, dithecous, basifixed,
introrse.

Gynoecium. Tricarpellary, syncarpous, ovary superior, lower portior trilocular with many ovules in each
locule, placentation axile, the upper portion of the ovary unilocular with free- central placentation,
styles 3, stigmas 3 and capitate.

Fruit. Capsule.

Floral formula. Ebr, ®, §,Ks), Cs, Asys, G,

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Ouder. Caryophyllineae
1. Stamens 5 or 10.
2. Ovary unilocular or rarely imperfectly 2-5 locular.
3. Placentation free-central or rarely axile.
Family. Caryophyllaceae
1. Herbs with opposite decussate leaves.
2. Actinomorphic and hermaphrodite flowers in cymose panicles.
3. Ovary 2-5 carpellary, syncarpous, unilocular with free-central placentation.
4. Fruit - capsule or berry.
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Fig. 16. Silene conoidea.

1. Economic importance. The plant 1s used for fomentation.
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Vaccaria pyramidata Medic.
(= Saponaria vaccaria Linn.)

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, glabrous, green.
Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, elliptic-lanceolate, entire, acute, glabrous,
coriaceous, unicostate reticulate.
Inflorescence. Dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, sepals form a long calyx tube and are persistent.
Corolla. Petals 5, polypetalous, twisted, corolla caryophyllaceous, each petal may be distinguished into a long
claw and an expanded retuse limb.
Androecium. Stamens 10, in two whorls of 5 each, apparently obdiplostemonous, polyandrous, filaments long;
dithecous, versatile and introrse.
Gynoecium. Bicarpellary, syncarpous, ovary superior, unilocular, placentation free-central, ovules many,
styles 2, stigmas 2 and simple.
Fruit. A capsule completely covered by the calyx tube.
Floral formula. Br,brl, @, ¢,Ks), Cs, Asys, G
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Caryophyllineae
1. Stamens 5 or 10.
2. Ovary unilocular or rarely imperfectly 2-5 locular.
3. Placentation free-central or very rarely axile.
Family. Caryophyllaceae
1. Herbs with opposite decussate leaves.
2. Actinomorphic and hermaphrodite flowers in cymose panicles.
3. Ovary 2-5 carpellary, syncarpous, unilocular with free central placentation.
4. Fruit - capsule or berry.
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Fig. 17. Vaccaria pyramidata (= Saponcria vaccaria).

1. English name. Cow-herb.
2. Vernacular names. Musna, Sabuni.
3. Economic importance. Cultivated as an ornamental. The plant juice is used as a substitute for soap.
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MALVACEAE*

Hibiscus rosa-sinensis Linn.

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, glabrous, green.

Leaf. Cauline and ramal, alternate, stipulate, stipules free- lateral, simple, petiolate, ovate, serrate, acute,
glabrous, unicostate reticulate.

Inflorescence. Solitary axillary.

Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous, cyclic.

Epicalyx. A whorl of bracteoles (5-8) is present aroundthe calyx.

Calyx. Sepals 5, gamosepalous, valvate.

Corolla, Petals 5, polypetalous, united at the base and adnate to the staminal tube, twisted, red.

Androecium. Stamens indefinite, monadelphous, staminal tube united with corolla (epipetalous), upper
portions of filaments and anthers free, anthers reniform, monothecous, extrorse.

Gynoecium. Pentacarpellary, syncarpous, ovary superior, pentalocular, with many ovules in each locule,
placentation axile, styles 5, long, passing through the staminal tube and each ending into a discoid
stigmatic lobe.

Fruit. Capsule. ——

Floral formula. Ebr, &, ¢,Ess, K5y Csy Ay Gys)-

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Malvales
1. Stamens usually indefinite and monadelphous.
2. Ovary 3 to multicarpellary with axile placentation .
Family. Malvaceae
1. Leaves stipulate.
2. Calyx often with an epicalyx.
3. Stamens monothecous and anthers reniform.
4, Fruit - capsule or schizocarp.

*1. English name. Mallow family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Malvales Malvales Malvales

Malvaceae Malvaceae Malvaceae
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Fig. 18. Hibiscus rosa-sinensis.

1. English names. Chinese shoe-flower, Rose-of-China.
2. Vernacular names. Gurhal, Jasum.

3. Economic importance. The flowers yicld a dark purplish dyc used for making shoe polishes. The decoction of flowers is also used
in bronchial catarrh.
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Abutilon indicum (Linn.) Sweet.

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, pubescent and green.
Leaf. Cauline and ramal, alternate, stipulate, simple, petiolate, deltoid, serrate, acute, slightly hairy and rugose
above, velvety, multicostate, reticulate, divergent type.
Inflorescence. Solitary axillary.
Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.
Calyx. Sepals 5, gamosepalous, free at the tips, valvate, persistent, green.
Corolla. Petals 5, polypetalous, slightly connate at the base and adnate to staminal tube, twisted.
Androecium. Stamens indefinite, monadelphous forming a tube around the style, the tube being united with
the petals (epipetalous). In the upper part of the staminal tube are borne monothecous and extrorse
anthers.
Gynoecium. Multicarpellary, syncarpous, ovary superior, multilocular, with one ovule in each locule,
placentation axile, style long and stigmas as many as carpels.
Fruit. Capsule. —_
Floral formula. Br, &, § » Kisy Cs, Ay, G5—x)-
Classification and identification.
Class. Dicotyledonae
1.Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Malvales
1. Stamens usually indefinite and monadelphous.
2. Ovary 3 to many carpellary with axile placentation.
Family. Malvalceae
1. Leaves stipulate.
2. Calyx often with an epicalyx.
3. Stamens monothecous and anthers reniform.
4. Fruit - capsule or schizocarp.

Malva sylvestris Linn.

Root — Branched, tap root; Stem— Herbaceous, acrial, erect, cylindrical, branched, solid, hairy and green; Leaf — Cauline and ramal,
alternate, stipulate, simple, petiolate, cordate, crenate, obtuse, upper surface glabrous and lower hairy, multicostate reticulate;
Inflorescence — Axillary cyme; Flower — Bracteate, bracteolate, bracteoles 3, pedicellate, complete, actinomorphic, hermaphrodite,
pentamerous, hypogynous and cyclic; Calyx — Sepals 5, gamosepalous, valvate, persistent; Corolla — Petals 5, polypetalous, basifixed,
extrorse; Androecium —  Stamens indefinite, monoadelphous forming a staminal tube around the style, epipetalous, anthers
reniform , monotheous, basifixed, extrorse; Gynoecium — Multicarpellary, syncarpous, ovary superior, multilocular, placentation
axile, style and stigma as many as carpels; Fruit — Capsule.

r~~
Floral formula - Br, brl, @, g‘, K(sy. Cs, A( ), 9(5).
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Fig. 19. Abutilon indicum.

ﬁnglish names. Country mallow, Indian Abutilon.
2. Vernacular name. Kanghi.
3. Economic importance. The stems on retting, yield a fibre which is used for making ropes.
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Malvastrum coromandelianum (Linn.) Garcke.
(= M. tricuspidatum A. Gray )

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, hairy and green.
Leaf. Cauline and ramal, alternate, stipulate, stipules free- lateral, simple, petiolate, ovate -lanceolate,
irregularly serrate, acute, glabrous, unicostate, reticulate.
Inflorescence. Solitary axillary.
Flower. Bracteate, bracteolate, bracteoles 3, pedicellate, complete, actinomorphic, hermaphrodite,
pentamerous, hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, persistent.
Corolla. Petals 5, polypetalous, slightly connate at the base, twisted, yellow.
Androecium. Stamens indefinite, monadelphous, forming a staminal tube around the style, epipetalous,
monothecous, anthers reniform, basifixed, extrorse.
Gynoecium. Multicarpellary, syncarpous, avary superior, multilocular, placentation axile, styles and stigmas
as many as carpels, capitate.
Fruit. Capsule. ~
Floral Formula. Br, brl, @, S«F K5y Cs, Ay, Geey-
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Malvales ‘
1. Stamens usually indefinite and monadelphous.
2. Ovary 3 carpellary with axile placentation.
Family. Malvaceae
1. Leaves stipulate.
2. Calyx often with an epicalyx.
3. Stamens monothecous and anthers reniform.
4. Fruit - capsule or schizocarp.

Sida cordifolia Linn,

Stem- Herbaceous, aerial, erect, cylindrical, branched, solid, puberulous, green; Leaf — Cauline and ramal, aiternate, stipulate, cordate,
serrate, acute, pubescent, unicostate reticulate; Inflorescence - Solitary axillary; Flower — Bracteate, pedicellate, complete,
actinomorphic, hermaphrodite, pentamerous, hypogynous and cyclic; Calyx — Sepals 5, gamosepalous, deeply partite, valvate;
Corolla— Petals 5, polypetalous, connate at the base, twisted, yellow; Androeciumm — Stamens indefinite, monoadelphous forming a
staminal tube around the style, epipetalous, anthers reniform , monothcous, basifixed, extrorse; Gynoecium — Multicarpellary,
syncarpous, ovary superior, mlultilocular, placentation axile, style passing through the staminal tube, stigmas as many as the carpels and
capitate; Fruit — Schizocarp;

—~
Floral formula- Br, @, 9', K(S), Cs, A(oc), g(oc).
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Fig. 20. Malvastrum coromandelianum.

1. Economic importance. Leaves are applied to inflammed sores and wound for cooling and healing. Decoction is given in dysentry.
Stem fibre is used for making brooms.
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TILIACEAE*

Corchorus aestuans Linn.
(=Corchorus acutangulus Lamk.)

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, hairy and dark red.
Leaf. Cauline and ramal, alternate, stipulate, free-lateral, simple, petiolate, petiole filiform, ovate, serrate,
acute, rough, unicostate reticulate.
Inflorescence. Axillary cyme.
Flower. Bracteate, bracteolate, persistent, pedicellate, complete, actinomorphic, hermaphrodite,
pentamerous, hypogynous and cyclic.
Calyx. Sepals 5, polysepalous, valvate, membranous.
Corolla. Petals 5, polypetalous, valvate, yellow.
Androecium. Stamens 15-20, 5 in each whorl, polyandrous, filaments thin and weak, dithecous, dorsifixed and
introrse.
Gynoecium. Tricarpellary, syncarpous, ovary superior, trilocular with 2 ovules in each locule, placentation
axile, style short, stigma trifid and each lobe is again bifurcated.
Fruit. Winged capsule.
Floral formula. Br,brl, &, Q‘ »Ks, Cs, Asys+s, Gz
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Thalamiflorae
1. Flowers hypogynous and ovary superior.
Order. Malvales
1. Stamens usually indefinite and monadelphous.
2. Ovary 3 to mutlicarpellary with axile placentation.
Family. Tiliaceae
1. Alternate stipulate leaves.
2. Stamens indefinite or rarely 10, free or in bundles with dithecous anthers.
3. Ovary of 2-8 fused carpels and 2-8 locular.
4. Fruit - capsule.

*1. English name. Linden family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prant! (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Malvales Malvales Tiliales

Tiliaceae Tiliaceae Tiliaceae
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RUTACEAE*

Citrus medica Linn.

Stem. Woody, aerial, cylindrical, branched, solid, sparsely spiny and green.
Leaf. Cauline and ramal, alternate, exstipulate, palmately compound, unifoliate, petiolate, petiole winged,
elliptic-lanceolate, crenate, obtuse, glabrous, gland dotted, unicostate, reticulate.
Inflorescence. Axillary umbellate cyme.
Flower. Bracteate, bract small and caducous, pedicellate, complete, actinomorphic, hermaphrodite, penta-
or tetramerous, hypogynous and cyclic.
Calyx. Sepals 5 or 4, gamosepalous, valvate.
Corolla, Petals 5 or 4, polypetalous, imbricate, white, coriaceous and gland dotted.
Androecium. Stamens indefinite, polyadelphous, dithecous, dorsifixed, introrse, pointed at the apex.
Gynoecium, Multicarpellary, syncarpous, ovary superior, multilocular with generally one ovule in each locule,
placenation axile, a nectariferous annular disc is present below the ovary, style stout, stigma
capitate.
Fruit. A hesperidium.
Floral formula. Br, @, ¢, K(s5) or 4y, Cs or4, Ace, Polyadel).» G(«).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Disciflorae
1. Flowers hypogynous and ovary superior.
2. A disc is usually present below the ovary.
Order. Geraniales
1. Disc usually annular, adnate to the stamens or reduced to glands.
2. Qvary multicarpellary, syncarpous with axile placentation.
3. Ovules ascending or pendulous and raphe usually ventral.
Family. Rutaceae
1. Leaves exstipulate and containing aromatic oil glands.
2. Stamens 2-5 or and obdiplostemonous.
3. Disc annular.,
4. Fruit hesperidium.

*1. English name. Rue family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Rutales Geraniales Rutales

(B-15)  Rutaceae Rutaceae Rutaceae
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e -
1. English name. Citron.
2. Vernacular names. Bara Nimbu, Bijawara.

3. Economic importance. The fruit juice is rich in vitamin ¢ which is an astringent. The fruits are pickled.

(B-15)
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Murraya paniculata (Linn.) Jack.
( =M. exotica Linn.)

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, hairy puberulous and
green.

Leaf. Cauline and ramal, alternate, exstipulate, compound, unipinnate and imparipinnate (some leaves are
paripinnate also), petiolate and petiolulate, elliptic-lanceolate, entire, retuse, glaucous, unicostate
reticulate, coriaceous and gland dotted, glands containing aromatic oil.

Inflorescence. Dichasial cyme.

Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous (sometimes
hexamerous also), hypogynous and cyclic.

Calyx. Sepals 5, polysepalous, valvate.

Corolla. Petals 5, polypetalous, quincuncial or imbricate, white, gland dotted.

Androecium. Stamens 10, in two whorls of 5 each, polyandrous, filaments thick and flat, dithecous, dorsifixed
and introrse.

Gynoecium. Bicarpellary (rarely tricarpellary), syncarpous , ovary superior, bilocular, two ovules in each
locule, placentation axile, an annular nectariferous disc is present below the ovary, style thick, stigma
capitate, bilobed and sticky.

Fruit. Berry.

Floral formula. Br, @, §, Ks, Cs, Asys, G).

Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Disciflorae
1. Flowers hypogynous and ovary superior.
2. A disc is usually present below the ovary.
Order. Geraniales
1. Disc usually annular, adnate to the stamens or reduced to glands.
2. Ovary multicarpellary, syncarpous with axile placentation.
3. Ovules ascending or pendulour and raphe usually ventral.
Family. Rutaceae
1. Leaves exstipulate and containing aromatic oil glands.
2. Stamens 2-5 or and obdiplostemonous.
3. Disc annular.

Murraya koenigii (Spreng)

Stem - Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid and green; Leaf - Cauline and ramal ,
alternate, exstipulate, compound, unipinnate, ovate, entire, retuse, unicostate rc.i~ulate, glabrous; Inflorescence - Panicle cyme;,
Flower - Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, nentamerous, hypogynous and cyclic; Calyx -
Sepals 5, polysepalous, slightly connate at the base, valvate; Corolla - Petals 5, polypetalous, imbricate, gland dotted; Androecium -
Stamens 10 in twc whorls of 5 each, polyandrous, filaments broad, dithecous, dorsifixed, introrse; Gynoecium - Blcarpellary,
syncarpous, ovary superior, bilocular, two ovules in each locule, placentation axile, a hypogynous nectariferous disc present, style long,
stigma capitate; Fruit - Berry;

Floral formula. Br, brl, ©, ¢, Ks Cs ., As4s, G(2)-
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Fig. 23. Murraya paniculata.

1. English name. Orange-jessamine.
2. Vernacular names. Kamini, Bisar.
3. Economic importance. The plant is cultivated for its fragrant flowers. The leaves are astringent and are used in dysentery.
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MELIACEAE*

Melia azedarach Linn.

Stem. Woody, aerial, erect, cylindrical, branched, solid, older portions glabrous and brown, younger portions
minutely hairy, smooth and green.

Leaf. Cauline and ramal, alternate, exstipulate, leaf base pulvinus, compound, bipinnate and imparipinnate,
pinnae ovate or lanceolate, coarsely serrate or entire, glabrous, unicostate reticulate, pinna base
more or less oblique.

Inflorescence. Axillary panicle cyme.

Flower. Bracteate, bracteolate, pedicellate, pedicel long, complete, actinomorphic, hermaphrodite,
pentamerous or rarely tetramerous, hypogynous and cyclic.

Calyx. Sepals 5, polysepalous, basally connate, valvate, hairy.

Corolla. Petals 5, polypetalous, imbricate or quincuncial, purple.

Androecium. Stamens 10, monadelphous, forming a staminal tube enclosing the ovary, tube cylindrical,
dilated at apex and base, apex ten toothed, anthers inserted near apex, dithecous, basifixed, introrse.

Gynoecium. 5-8 carpellary, syncarpous, ovary superior, 5-8 locular with one or two owvules per locule,
placentation axile, style long and slender, stigma 5 lobed, a nectariferous disc is present below the
ovary. ’

Fruit. Drupe.

Florat formula. Br, brl, @ , ¢, Ks, Cs, Aoy Gs-8)-

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Disciflorae
1. A disc is usuaiiy present below the ovary.
2. Ovary superior and flowers hypogynous.
Order. Geraniales
1. Disc usually annular, adnate to the stamens or reduced to glands.
2. Ovary superior and flowers hypogynous.
Family. Meliaceae
1. Leaves pinnately compound and exstipulate.
2. Flowers in cymose panicles.
3. Stamens obdiplostemonous and form a staminal tube.

*1. English name. Melia family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Rutales Geraniales Meliales

Meliaceae Meliaceae Meliaceae



Description of Plant : Miliaceae [ 101

staminal tube
stamen

style

ovule —

sepal >/ nectary
thalamus )
—~—=pedicel
L. S. FLOWER

anthers

5 connective

PORTION OF STAMINAL TUBE
@ (outer view)

A FLOWERING TWIG PORTION OF STAMINAL TUBE
(inner view

MA—stigma

style

GYNOECIUM T. S. OVARY FLORAL DIAGRAM
Fig. 24. Melia azedarch .
1. English names. Pride-of-India, Persian lilac, China tree.

2. Vernacular names. Bakain, Drek.
3. Economic importance. Juice of leaves used as anthelmintic. Seeds are said to be useful in rheumatism.
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PAPILIONACEAE*

Sesbania sesban (Linn.) Merr.
(=S. aegyptiaca Pers.)

Practical Botany

Stem. Herbaceous, lower portions woody, aerial, cylindrical, branched, solid, glabrous, green.
Leaf. Cauline and ramal, alternate, stipulate, stipules free- lateral, leaf base pulvinus, compound, unipinnate
and paripinnate, oblong, entire, mucronate, glabrous, unicostate reticulate.

Inflorescence. Axillary racemose raceme.

: Vol 2

Flower. Bracteate, bracteolate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous,

hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, persistent, odd sepal anterior.

Corolla. Petals 5, polypetalous, vexillary aestivation, corolla papilionaceous, yellow.
Androecium, Stamens 10, diadelphous 1+ (9), dithecous, dorsifixed and introrse.
Gynoecium, Monocarpellary, ovary superior, unilocular, marginal placentation, style long and curved, stigma

capitate,
Fruit. Pod.
Floral formula. Br,brl, ©, ¢,Ks), Cis24+(2) A1+ ) G1.
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flower pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior or semi-inferior.
Order. Rosales
1. Alternate, stipulate leaves.
2. Carpels one or more.
Family. Papilignaceae
1. Flower zygomorphic.
2. Gynoecium usually one.

3. Corolla papilionaceous with descending imbricate aestivation.

4. Ovary monocarpellary.

*1. English name. Pea family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931)
Dicotyledons Dicotyledoeae
Dialypetalae Archichlamydeae
Rosales Rosales

Papilionatae (Sub. Fam.) Papilionatae (Sub. Fam.)

Huitchinson (1959)
Dicotyledons
Lignosae
Leguminales
Papilionaceae
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Fig. 25. Sesbania sesban.

1. Vernacular names. Balmota, Jait, Jayanti.
2. Economic importance. The plant is used as a windbreak. The stem fibre is used for making ropes. The medicinal properties of
seeds are useful in treating diarrhoea and excessive menstrual flow.
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Crotalaria medicaginea Lamk.

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, hairy and green.
Leaf. Cauline and ramal, alternate, stipulate, stipules free-lateral, palmately compound, trifoliate, petiolate,
leaf base pulvinus, obovate, entire, hairy, multicostate reticulate.
Inflorescence. Racemose raceme.
Flower. Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous, hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, odd sepal anterior, persistent.
Corolla. Petals 5, polypetalous, vexillary aestivation, corolla papilionaceous.
Androecium, Stamens 10, monadelphous, dithecous, dorsifixed, fotrorse.
Gynoecium. Monocarpellary, ovary superior, unilocular, ovules many, placentation marginal, style long and
curved, stigma capitate.
Fruit. Legume.
Floral formula. Br, 0} 5 g 5 K(5), C1 +2+(2) A (10) _G_l.
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior or semi-inferior.
Order. Rosales
1. Alternate, stipulate leaves.
2. Carpels one or more.
Family. Papilionaceae
1. Flowers zygomorphic.
2. Gynoecium usually one.
3. Corolla papilionaceous with descending imbricate aestivation.
4. Ovary monocarpellary .

Indigofera enneaphylla L.

Stem — Herbaceous, aerial, erect, cylindrical, branched, solid and green; Leaf — Cauline and ramal, alternate, stipulate, free lateral,
compound, unipinnate and imparipinnate, petiolate, leaf base pulvinus, pinnae oblanceolate, entire, mucronate, unicostate reticulate;
Inflorescence — Racemose spike; Flower — Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous, hypogynous
and cyclic; Calyx — Sepals S, gamosepalous, deeply partite, odd sepal anterior, valvate; Corolla — Petals S, polypetalous,
papilionaceous, vexillary; Androecium — Stamens 10, diadelphous 1 +(9), Gynoecium — Monocarpellary, ovary superior, unilocular,
ovule’s two placentation marginal, style curved, stigmas simple; Fruit — Pod.

Floral formula — Br, Q , g ’K(S)’ C +2+(2) A4 ) G,
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Fig. 26. Crotalaria medicaginea.

1. Vernacular name. Gulabi;
2. Economic importance. Besides fodder, the plant is medicinally used in Punjab.
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Lathyrus apraca Linn.

Stem. Herbaceous, aerial, weak, climbing, cylindrical, branched, solid, smooth and green.
Leaf. Cauline and ramal, alternate, modified into a tendril, stipulate, stipules are in pairs, appressed to the
stem and foliaceous, hastate, entire and acute.
Inflorescence. Solitary axillary.
Flower. Bracteate, pedicellate, pedicel long, complete, zygomorphic, hermaphrodite, pentamerous,
hypogynous, cyclic.
Calyx. Sepals 5, gamosepalous, valvate, persistent, odd sepal anterior.
Corolla. Petals 5, polypetalous,vexillary, corolla papilionaceous.
Androecium. Stamens 10, diadelphous 1 + (9), dithecous, basifixed, introrse.
Gynoecium. Monocarpellary, ovary superior, unilocular, placentation marginal, style long and curved, stigma
capitate.
Fruit. Legume.
Floral formula. Br, ©, ¢, Kisy Cr+2+@2p A1+ 9y G1.
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior or semi-inferior.
Order. Rosales
1. Alternate stipulate leaves.
2. Carpels one or more.
Family. Papilionaceae
1. Flowers zygomorphic.
2. Gynoecium usually one.
3. Corolla papilionaceous with descending imbricate aestivation.
4. Ovary monocarpellary.

Melilotus indica (L.) All

Stem — Herbaceous, aerial, erect, cylindrical, branched, soild, glabrous and green; Leaf — Cauline and ramal, alternate, stipulate,
compound, trifoliate, petiolate, pinnae sub- sessile, obovate, serrate, mucronate, unicostate reticulate; Inflorescence — Racemose
raceme; Flower — Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous, hypogynous and cyclic; Calyx- Sepals
5, gamosepalous, valvate, odd sepal anterior; Corolla — Petals 5, polypetalous, vexillary, papilionaceous, yellow; Androceium —
Stamens 10, diadelphous 1+ (9), dithecous, dorsifixed, introrse; Gynoecium — Monocarpellary,ovary superior, unilocular, placentation
marginal, style curved and stigma simple; Fruit - Pod;

Floral formula —Br, Q), §, K(s), C +24(2) A4 oy Gy,
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Fig. 27. Lathyrus aphaca.

1. English names. Yellow vetchling, Wild Pea.
2. Vernacular name. Jangli-matar.
3. Economic importance. The plant is used as a cattle fodder.
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CAESALPINIACEAE*

Tamarindus indica Linn.

Stem. Woody, aerial, erect, cylindrical, branched, solid, rough, brown, upper portions greenish brown.
Leaf. Cauline and ramal, alternate, exstipulate, compound, unipinnate and paripinnate, petiolate, elliptical,
entire, obtuse, unicostate reticulate, glabrous.
Inflorescence. Axillary racemose raceme.
Flower. Bracteate, bracteolate, pedicellate, complete, zygomorphic, hermaphrodite, hypogynous and cyclic.
Calyx. Sepals 4, polysepalous, imbricate, posterior sepal large, greenish yellow.
Corolla. Petals 5, polypetalous, anterior two petals reduced, ascending imbricate, brightly coloured.
Androecium. Fertile stamens 3, staminodes 4, all the 7 forming a staminal column, monadelphous, dithecous,
versatile, introrse.
Gynoecium. Monocarpellary, ovary superior, placentation marginal, ovules many, style long and stigma
knob-like.
Fruit. Legume.
Floral formula. Br, brl, O, ¢,Ks, Cs, Ay 4y, G1.
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior or semi-inferior.
Order. Rosales
1. Alternate stipulate leaves.
2. Carpels one or more.
Family. Caesalpiniaceae
1. Flowers zygomorphic.
2. Corolla with ascending imbricate aestivation.
3. Gynoecium usually monocarpellary.

*1. English name, Cassia family.
2. Systemaltic position in other systems of classification.

Rendle(1925) Engler and Prantl (1931) Hutchinson(1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Rosales Rosales Leguminales
Leguminosae Leguminosae Caesalpiniaceae

Caesalpinioideae (Sub.Fam.) Caesalpinioideae (Sub Fam.)
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Fig. 28. Tamarindus indica.

1. English names, Tamarind, Tamarindo.
2. Vernacular names. Imli, Tentul.

3. Economic importance. The fruits are edible and are also used medicinally as carminative and laxative. The unripe fruits are rich

source of tartaric acid. The seeds yield jellose and polyose. Whereas the former is used as a sizing materal in cotton mills, the
latter is a substitute for fruit pectins.
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Cassia fistula Linn.

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, smooth and green.
Leaf. Cauline and ramal, alternate, exstipulate, compound, unipinnate and paripinnate, petiolate, petiolulate,
leaf-base pulvinus, ovate, entire, acute, unicostate reticulate, glabrous, coriaceous.
Inflorescence. Axillary or extra axillary, pendant, racemose raceme.
Flower. Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous, hypogynous and cyclic.
Calyx. Sepals 5, polysepalous, quincuncial, odd sepal anterior, petaloid.
Corolla. Petals 5, polypetalous, ascending imbricate, yellow.
Androecium. Stamens 10, in two whorls of 5 each, the anterior 3 stamens are reduced to staminodes,
polyandrous, dithecous, dorsifixed, introrse.
Gynoecium. Monocarpellary, ovary superior, unilocular, placentation marginal, ovules many, ovary sickle
shaped, style short, stigma capitate.
Fruit. Legume.
Floral formula. Br, brl, @, §,Ky, Cs, Asys, Gi.
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior or semi- inferior.
Order. Rosales
1. Alternate stipulate leaves.
2. Carpels one or more.
Family. Caesalpiniaceae
1. Flowers zygomorphic.
2. Corolla with ascending imbricate aestivation,
3. Gynoecium usually monocarpellary and semi-inferior.

Cassia occidentalis Linn.

Stem - Herbaceous, aerial, erect, cylindrical, branched, solid, glabrous ard red; Leaf — Cauline and ramal, alternate, stipulate,
free-lateral, compound, unipinnate and paripinnate, petiolate, petiolulate, a single gland present at the base of the petiole,
elliptic-lanceolate, entire, acute, pubescent, unicostate reticulate; Inflorescence — Axillary cyme; Flower — Bracteate, pedicellate,
complete, zygomorphic, hermaphrodite, pentamerous, hypogynous and cyclic; Calyx — Sepals 5, polysepalous, odd sepal anterior,
quincuncial, boat- shaped; Corolla — Petals 5, polypetalous, ascending imbricate, yellow; Androecium — Stamens 10 in two whotls of
5 each, in outer whorl two posterior and one anterior stamen, and in the inner whorl one posterior stamen, are reduced to staminodes,
rest stamens are fertile, 2 anterior stamens of inner whorl are large, polyandrous, filaments short, dithecous, basifixed, dehisce by apical
pores; Gynoecium — Monocarpellary, ovary superior, unilocular, ovules many, placentation marginal, style curved, Fruit - Legume

Floral formula — Br, O, Q‘ s K4, Cs, Ag 45, Gy
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Fig. 29. Cassia fistula.

1. English names. Indian laburnum, Golden shower.

2. Vernacular names. Amaltas, Bandarlauri, Gurmala.

3. Economic importance. Cultivated as an ornamental and the tree looks extremely handsome when in flower. The sweet, black pulp
of the fruit is used as a purgative. The bark is used in dyeing and tanning.
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Bauhinia variepata Linn.
(=B.candida Roxb.)

Stem. Woody, aerial, erect, cylindrical, branched, solid, rough and green.
Leaf. Cauline and ramal, alternate, stipulate, stipules free- lateral, simple, petiolate, petiole pulvinus, cordate,
entire, emarginate, multicostate reticulate divergent, minuterly hairy.
Inflorescence, Panicle cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, odd sepal anterior, margins membranous, all the sepals are placed on
one side.
Corolla. Petals 5, polypetalous, ascending imbricate, pink coloured with prominent red veins.
Androecium. Stamens 5, polyandrous, filaments long, dithecous, versatile, introrse, bent in bud condition.
Gynoecium. Monocarpellary, ovary superior, unilocular, ovules many, placentation marginal, ovary is curved
and is raised on a small gynophore, style short, stigma simple and sticky.
Fruit. Legume.
Floral formula. Br, brl, Q, Q‘ K5y, Cs, As, Gy,
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous,
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior or semi-inferior.
Order. Rosales
1. Alternate stipulate leaves.
2. Carpels one or more.
Family. Caesalpiniaceae
1. Flowers zygomorphic.
'2. Corolla with ascending imbricate aestivation.
3. Gynoecium usually monocarpellary.

(B-15)
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Fig. 30. Bauhinia variegata.

1. English names. Mountain ebony, Variegated Bauhinia.
2. Vernacular names. Kachnar.
3. Economic importance. The flower buds are eaten as vegetable. The bark is used for dyeing and tanning. The plant is cultivated

asan ornamental. (B-15)
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MIMOSACEAE*
Dichrostachys cinerea (L.) Wt. & Arn.

Stem. Woody, aerial, erect, cylindrical, branched, solid, smooth and light brown.
Leaf. Cauline and ramal, alternate, stipulate, stipules free- lateral, pinnately compound, bipinnate, petiolate,
leaf base pulvinus, petiolules sub-sessile, oblong, entire, acute, unicostate reticulate.
Inflorescence. Axillary pendent spike. The flowers are polygamous. The flowers in the proximal half of the
inflorescence are sterile, long and pink while the flowers in the terminal half are bisexual, yellow and short.
{11 Flower. (From proximal half of inflorescence) Ebracteate, sessile, incomplete, actinomorphic, sterile,
pentamerous, hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, membranous.
Corolla. Petals 5, gamopetalous, valvate, membranous.
Androecium, All the stamens have been reduced to staminodes which are pink in colour.
Gynoecium. Absent.
Floral formula, Sterile flower. Ebr, @, sterie; K(5), C(s), Ao, Go
[IT] Flower. (From terminal half of inflorescence) Ebracteate, sessile, complete, actinomorphic, hermaphrodite,
pentamerous, hypogynous and cyclic.
Calyx. Sepals 5, gamosepalous, valvate, membranous.
Corolla. Petals 5, gamopetalous, valvate, membranous.
Androecium. Stamens 10, in two whorls of 5 each, polyandrous, filaments of some inner stamens sometimes
small, versatile, dithecous, introrse.
Gynoecium. Monocarpellary, ovary superior, unilocular, placentation marginal with many ovules on ventral
suture, style filiform, stigma capitate.
Fruit. Sub-articulated, twisted pod.
Floral formula. Fertile flower. Ebr, &, § , K) As+s, Gy
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Alternate stipulate leaves.
2. Carpels one or more.
Order. Rosales
1. Thalamus cup-shaped.
2. Ovary usually inferior or semi-inferior.
Family. Mimosaceae
1. Flowers actinomorphic.
2. Gynoecium usually one and superior. 3. Corolla valvate. 4. Fruit generally lomentum.

*1. English name. Acacia family.
2 Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Rosales Rosales Leguminales
Leguminosae Leguminosae Mimosaceae

Mimosoideae (sub. fam.) Mimosoideae (sub.Fam.)
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Fig. 31. Dichrostachys cinerea.

1. Vernacular names. Vertuli, Kunlai.
2. Economic importance. The bark is used for tanning and the root in rheumatism and renal troubles.
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Acacia nilotica (Linn.) ex Del.
(=A. arabica(Lamk.) Willd.)

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, hairy and green, lower
portions brown.

Leaf. Cauline and ramal, alternate, stipulate, stipules free- lateral, modified into thorns, compound, bipinnate
and paripinnate, petiolate, leaf-base pulvinus, leaflets sub-sessile, oblong, entire, acute, glabrous,
unicostate reticulate.

Inflorescence. Capitate.

Flower. Bracteate, sessile, complete, actinomorphic, hermaphrodite, tetra-or pentamerous, hypogynous and
cyclic.

Calyx. Sepals 5 or 4, gamosepalous, valvate, membranous

Corolla. Petals S or 4, gamopetalous, valvate.

Androecium. Stamens indefinite, polyandrous, filaments long, dithecous, dorsifixed, introrse.

Gynoecium. Monocarpellary, ovary superior, unilocular, with many ovules, marginal placentation, style long,
stigma capitate.

Fruit. Lomentum.

Floral formula. Br, &, §, Ksyor@)y Cs)or @) Ax, G,

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Alternate stipulate leaves.
2. Carpels onc or more.
Order. Rosales
1. Thalamus cup-shaped.
2. Ovary usually inferior or semi-inferior
Family. Mimosaceae
1. Flowers actinomorphic.
2. Gynoecium usually one and ovary superior.
3. Corolla valvate.
4. Fruit generally lomentum.

Mimosa pudica Linn,

Stem — Herbaceous, lower portions woody, aerial, diffuse, cylindrical, branched, solid, hairy; Leaf — Cauline and ramal,
alternate stipulate, free -lateral, compound, bipinnate, petiolate, leaf base pulvinus, pinnae 10-20 pairs, sessile, oblong., entire, acute,
hairy, unicostate, reticulate, sensitive to touch; Inflorescence — Axillary capitate; Flower — Bracteate, sessile, complete,
actinomorphic, hermaphrodite, tetramerous, hypogynous and cyclic; Calyx — Sepals 4, gamosepalous, valvate; Corolla — Petals 4,
gamopetalous, valvate; Androecium — Stamens 4, polyandrous, filament long, dithecous, dorsifixed, introrse,
Gynoecium — Monocarpellary, ovary superior, unilocular, ovules many, placentat:~n marginal, style long and stigma simple; Fruit —
Lomentum:

Floral formula — Br, @, Q‘ s K(4), C(4), Ay, Gy,
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Fig. 32. Acacia nilotica.

1. English name. Babool Acacia.
2. Vernacular names. Babool, Kikar.
3. Economic importance. Gum obtained from the stems is used medicinally in dyscatry. The bark is used as a tan.
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ROSACEAE*

Prunus persica (L.) Batsch

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, smooth and green.

Leaf. Cauline and ramal, alternate, stipulate, caducous, simple, sub-sessile, lanceolate, serrulate, acute,
unicostate reticulate, coriaceous,

Inflorescence. Solitary axillary.

Flower. Bracteate, sessile, complete, actinomorphic, hermaphrodite, pentamerous, perigynous and cyclic.

Calyx. Sepals 5, gamosepalous, quincuncial.

Corolla.Petals 5, polypetalous, imbricate.

Androecium, Stamens about 40, in 4 whorls, each whorl carries 10 stamens in five pairs of 2 each. The outer
whorl of stamens is antesepalous and subsequent whorls alternate with each other, polyandrous,
filaments long, dithecous, dorsifixed, introrse, bent in bud condition.

Gynoecium, Monocarpellary, rarely bicarpellary, overy semi- inferior, unilocular with 2 pendulous ovules,
placentation marginal, style long and stigma capitate, ovary and lower portion of style hairy.

Fruit. Drupe.

Floral formula. Br,®,d, Ks), Cs, Ax, G,

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus usually cup-shaped.
2. Ovary usually inferior.
Order. Rosales
1. Alternate stipulate leaves.
2. Carpels one or more.
Family. Rosaceae
1. Corolla rosaceous.
2. Stamens usually many and bent in bud condition.
3. Thalamus flat or hollowed.

*1. English name. Rose family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae

Rosales - Rosales Rosales

Rosaceae Rosaceae Rosaceae
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3. Economic importance. This plant is grown for its edible fruits which are antiscorbutic.

[ 119
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Potentilla supina Linn.

Habit. Herb.
Root. Branched tap root.
Stem. Herbaceous, aerial, erect, cylindrical, branched, solid and hairy.
Leaf. Cauline and ramal, opposite, stipulate, stipules adnate to petioles, compound, pinnately 3-9 foliate,
pinnae obovate, serrate and obtuse.
Inflorescence. Solitary axillary.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
spirocyclic.
Epicalyx. 5, alternating with sepals.
Calyx. Sepals 5, connate with epicalyx, valvate.
Corolla. Petals 5, polypetalous, valvate.
Androecium. Stamens indefinite, polyandrous, filaments slender, anthers dithecous, basifixed, introrse.
Gynoecium. Multicarpellary, apocarpous, ovary superior, carpels are spirally arranged on an elongated
receptacle, ovule in each carpel on basal placentation, style short and lateral, stigma pointed.
Friut. An ctaerio of achenes.
Floral formula. Ebr, @, ¢, Es,K(s), Cs, A«, G-
Classification and indentification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus usually cup-shaped.
2. Ovary usually inferior.
Order. Rosales
1. Alternate stipulate leaves.
2. Carpel one or more.
Family. Rosaceae
1. Corolla rosaceous.
2. Stamens usually many and bent in bud condition.
3. Thalamus flat or hollowed.

Rosa indica Linn.

Stem-Woody, aerial, erect or climbing, branched, solid, prickly and green: Leaf-Cauline and ramal, alternate, stipulate, stipules adnate,

compound, unipinnate and imparipinnate, petiolate, petiolulate, ovate, serrate, acute, unicostate, reticulate; Inflorescence-Flowers
solitary or in terminal pairs or sometimes in clusters; Flower- Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite,
epigynous, and cyclic; Calyx-Sepals S, gamosepalous, quincuncial, persistent and hairy; Corolla-Petals 5 or more, polypetalous,
imbricate, rosaceous, variously coloured; Androecium-Stamens indefinite, polyandrous, filaments slender and unequal, dithecous,
dorsifixed, introrse; Gynoecium-Polycarpellary, apocarpous, ovary inferior, enclosed in calyx tube, basal placentation, style short, stigma
capitate; Fruit- Etacrio of achenes;

Floral formula- Ebr, &, ¢, Es,K(5), Cs, Ax, G



Description of Plant : Rosaceae [ 121

petal

stamen

epicalyx

L.S. FLOWER

A FLOWERING TWIG

anther lobe stigma

style

connective

filaments

GYNOECIUM

STAMEN
FLORAL DIAGRAM
Fig. 34. Potentilla supina.



122 ] Practical Botany : Vol 2

MYRTACEAE*

Callistemon citrinus (Curtis) Skeels
(=Callistemon lanceolatus, DC.)

Stem. Herbaceous, lower portion woody, aerial, erect, cylindrical, branched, solid and glabrous, younger
portions puberulous, brown.
Leaf. Cauline and ramal, alternate 2/5, exstipulate, simple, sub- sessile, lanceolate, entire, acute, unicostate
reticulate, leathery, gland dotted.
Inflorescence. Pendent intercalary spike.
Flower. Bracteate, sessile, complete, actinomorphic, hermaphrodite, pentamerous, epigynous and cyclic.
Calyx. Sepals 5, gamosepalous, imbricate or valvate, persistent.
Corolla, Petals 5, polypetalous, imbricate, boat-shaped.
Androecium. Stamens indefinite, polyandrous, filaments bright red and united at the very base forming a
staminal sheath, dithecous, versatile, introrse.
Gynoecium. Tricarpellary, syncarpous, ovary inferior, trilocular, placentation axile, many ovules in each
locule, style long and stigma capitate.
Fruit. Capsule. —
Floral formula. Br, @, ¢, K(sy Csy Aw, Gg3).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior.
Order. Myrtales
1. Leaves simple and entire.
2. Ovary syncarpous, usually inferior.
3. Placentation axile.
Family. Myrtaceae
1. Woody, with opposite or alternate, exstipulate leaves.
2. Stamens indefinite sometimes in bundles.
3. Carpels 2to 8.

*1. English name. Myrtle family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Lignosae
Myrtiflorae Myrtiflorae Myrtales

Myrtaceae Myrtaceae Myrtaceae
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Fig. 35. Callistemon citrinus.

1. English names. Bottle-brush.
2. Vernacular name. Laal botal brush.
3. Economic importance. The plant is largely cultivated as an ornamental and looks extremely beautiful when in flower.
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Eucalyptus citriodora Hook.

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, smooth, purple brown.
Leaf. Cauline and ramal, alternate, exstipulate, simple, petiolate, falcate, acute, unicostate reticulate, glabrous
and gland dotted, coriaceous.
Inflorescence. Panicle cyme.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, epigynous and
cyclic.
Calyx and Corolla. Calyx and corolla are fused to form a cup that falls off as an operculum as soon as the
flower opens.
Androecium. Stamens indefinite arising from the brim of the cup- shaped thalamus, polyandrous, filaments
long and incurved in bud condition, anthers dithecous, versatile and introrse.
Gynoecium. Tricarpellary, syncarpous, ovary inferior, trilocular, ovules in each locule on axile placentation,
style long, stigma simple, ovary wall gland dotted.
Fruit. Loculicidal capsule. N
Foral formula. Ebr, ‘@, §, K(fusedys Cfusedyy Ax; G(3).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Poly petalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped.
2. Ovary inferior.
Order. Myrtales
1. Leaves simple and entire.
2. Ovary syncarpous, usually inferior
3. Placentation axile.
Family. Myrtaceae
1. Woody with opposite or alternate exstipulate leaves.
2. Stamens indefinite, sometimes in bundles.
3. Carpels 2to 8.

Syzygium cumini (Linn.) Skeels- ( = Eugenia jambolana Lamk.)

Stem-— Woody, aerial, erect, cylindrical, branched, solid, smooth; Leaf- Cauline and ramal, opposite, decussate, exstipulate, simple,
petiolate, elliptic-ovate, entire, acute, glaucous, unicostate reticulate; Inflorescence- Flowers clustered in cymes; Flower- Ebracteate,
sub-sessile, complete, actinomorphic, hermaphrodite, pentamerous, epigynous and cyclic; Calyx- Sepals 5, gamosepalous forming a tube
which is adnate to the ovary, valvate: Corolla- Petals 4, polypetalous, imbricate, caducous; Androecium- Stamens indefinite, inserted at
the brim of the calyx tube, dithecous, dorsifixed, introrse; Gyonecium-Bicarpellary, syncarpous, ovary inferior, bilocular, placentation
axile, style and stigma simple; ¥ruit- Drupe;

Floral formula.- Ebr, @, § , K(S), C4, A, 6(3)
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Fig. 36. Eucalyptus citriodora.

1. English names. Lemon-scented gum, Eucalyptus.

2. Vernacular name. Safeda.

3. Economic importnce. The leaves yield an essential oil which is used in perfumery. Now-a- days the pulp from stem is being used in
the manufacture of paper.
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CUCURBITACEAE*

Coccina cordifolia (L.) Cogn.
(= Coccinia indica Wight & Arn.)

Stem. Herbaceous, aerial, weak, climibing, tendril climber, tendril leaf opposed and unbranched, angular,
branched, solid, glabrous, green.
Leaf. Cauline and ramal, alternate, exstipulate, simple, palmatifid, petiolate, cordate, denticulate, acute,
glabrous, multicostate reticulate diverging type venation, coriaceous.
Inflorescence. Solitary axillary.
[I] Male flower. Ebracteate, pedicellate, incomplete, actinomorhpic, unisexual, staminate, pentamerous,
cyclic.
Calyx. Sepals 5, gamosepalous, valvate.
Corolla. Petals 5, gamopetalous, valvate, campanulate.
Androecium. Stamens 5, arranged in 3 groups, there are two stamens in 2 groups and in 1 group there is only
one stamen, monothecous and extrorse.
Gynoecium. Absent.
Floral formula. Ebr D, 6 K(s), C(S)’ A(z) +(2)+1: GO
[II] Female flower. Ebracteate, pedicellate, incomplete, actinomorphic, unisexual, pistillate, pentamerous,
cyclic.
Calyx Sepals 5, gamosepalous, valvate.
Corolla. Petals 5, gamopetalous, valvate, campanulate.
Androecium. Absent.
Gynoecium. Tricarpellary, syncarpous, ovary inferior, unilocular, placentation parietal, placentae intruding,
style short, stigma 3, forked and feathery.
Fruit. Pepo. _
Floral formula. Ebr, @, @, Ks), C(s), A, G).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate. 2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped. 2. Ovary inferior.
Order. Passiflorales
1. Tendril climbers. 2. Ovary usually inferior, syncarpous, unilocular with parietal placentation.
Family. Cucurbitaceae
1. Flowers usually unisexual. 2. Stamens 5, free or each 2 united or all the 5 in a central synadrium,
3. Carpels usually 3, stigma forked. 4. Fruit a pepo.

*1. English name. Gourd family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Sympetalae Lignosae
Peponiferae Cucurbitales Cucurbitales

Cucurbitaceae Cucurbitaceae Cucurbitaceae
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Fig. 37. Coccinia cordifolia. -
1. English name. Kovai fruit.
2. Vernacular names. Kanduri, Kudroom.
3. Economic importance. Plant is dioecious. The fruits are used as vegetable.
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Luffa cylindrica (Linn.) Roem.
(= L. aegyptiaca Mill.)

Stem. Herbaceous, aerial, weak, climbing by tendrils, angular, branched, solid, rough and green.
Leaf. Cauline and ramal, alternate, exstipulate, simple, palmatcly lobed, lobes denticulate, acute and hairy,
multicostate reticulate.
Inflorescence. Male flowers in clustered raceme and female flowers solitary.
[I]1 Male flower. Bracteate, pedicellate, incomplete, actinomorphic, unisexual, staminate, pentamerous,
cyclic.
Calyx. Sepals 3, polysepalous, basally connate, valvate.
Corolla. Petals 5, polypetalous, imbricate or quincuncial, basally connate.
Androecium. Stamens 5, polyandrous, adnate to the petals at the very base, monothecous, basifixed, extrorse.
Gynoecium. Absent.
Floral formula. Br, @, &, Ks, Cs, As, Go.
[II] Female flower. Bracteate, pedicellate, incomplete, actinomorphic, unisexual, pistillate, pentamerous,
epigynous and cyclic.
Calyx. Sepals 5, polysepalous, valvate, basally connate, persistent.
Corolla. Petals 5, polypetalous, imbricate, basally connate.
Androecium. Absent
Gynoecium. Tricarpellary, syncarpous, ovary inferior, unilocular, placentation paretal, placentae intruding,
styles 3, terminating into 3 lobed stigmas.
Fruit. Pepo.
Floral formula. Br, ®, ?.,Ks, Cs, Ag, Gg3).
Classification and identification.
Class. Dicotyledons
1. Venation reticulate. 2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped. 2. Ovary inferior.
Order. Passiflorales
1. Tendril climbers. 2. Ovaery usually inferior, syncarpous, unilocular with parital placentation.
Family. Cucurbitaceae
1. Flowers unisexual. 2. Stamens 5, free or each 2 united or all the 5 in a central synandrium. 3. Carpels
usually 3, stigmas forked. 4. Fruit a pepo.

Cucurbita maxima Duch.

Stem - Herbaceous, aerial, weak, prostrate, a leaf-opposed branched tendril present, angular, branched, fistular, hairy and green;
Leaf — Cauline and ramal, alternate, exstipulate, simple, petiolate, palmately lobed, somewhat cordate, coarsely dentate, obtuse, hairy,
multicostate reticulate; Inflorescence — Female flowers solitary axillarybut male flowers are in axillary cymose clusters;
[I] Male flower — Bracteate, pedicellate, incomplete, actinomorphic, unisexual, staminate, pentamerous and cyclic; Calyx — Sepals 5,
polysepalous, basally connate, valvate; Corolla—Petals, 5, polypetalous, basally connate, imbricate, campanulate, yellow;
Androecium — Stamens 3, two large are dithecous and one small monothecous, adnate to petals at the very base, basifixed, extrorse;
Gynoecium — Absent; Floral formula—Br, Ks, Cs, A(2)+(2)+1, Gg; [11] Female flower— Bracteate, pedicellate, incomplete,
actinomcrphic, unisexual, pistillate, pentamerous, epigynous and cyclic; Calyx and Corolla—Same as in male flower;
Androecium — Absent; Gynoecium —Tricarpellary, syncarpous, ovary inferior, unilocular, many ovules on each placentum,
placentation parietal, placentae intruding, style short, stigma trifid; Fruit—Pepo.

Floral formula—Br, §, Q 1 Ks, Cs, A, G(3)

(B-15)
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Fig. 38. Luffa cylindrica.
1. English names. Vegetable sponge, Dishcloth gourd.

2. Vernacular name. Ghia tori.
3. Economic importance. Cultivated for its fruits which are used as vegetable. Dried fruits yield sponge. (B-15)
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UMBELLIFERAE* (APIACEAE)
Coriandrum sativum Linn.

Stem. Herbaceous, aerial, erect, angular, branched, solid, glabrous, nodes are very prominent, aromatic smell
present.

Leaf. Cauline and ramal, alternate, exstipulate, compound decompound, petiolate, leaf base sheathing, pinnae
narrow, entire, acute, unicostate reticulate, aromatic smell present.

Inflorescence. Compound umbel consisting of many umbellules.

Flower. Bracteate, pedicellate, complete, central flowers actinomorphic, peripheral flowers zygomorphic due
to unequal size of petals, hermaphrodite, pentamerous, epigynous and cyclic.

Calyx. Sepals 5, polysepalous, valvate, persistent.

Corolla. Petals 5, polypetalous, valvate, each petal is bilobed. In central flowers (actinomorphic) the lobes of
all petals are equal in size. In case of peripheral flowers (zygomorphic) one anterior petal has 2 large
equally developed lobes, two lateral petals have one bigger and one smaller lobe and the rest two
petals have two equal small lobes.

Androecium. Stamens 5, polyandrous, filaments long and slender, dithecous, dorsifixed and introrse.

Gynoecium. Bicarpellary, syncarpous, ovary inferior, bilocular, with one pendulous ovule in each locule,
placentation axile, styles 2, stigmas 2 and capitate. A disc called stylopodium is present below the
style.

Fruit. Cremocarp splitting into 2 mericarps.

Floral formula. -

(a) Central flower. Br, ®, ¢, Ks, Cs, A, G .

(b) Peripheral flower. Br , Q> § , Ks, Cs, As, G(2)-

Classification and identification.

Class. Dicotyledonae
1. Venation retigulate. 2. Flowers pentamerous.
Sub-Class. Polypetalae
1. Petals free.
Series. Calyciflorae
1. Thalamus cup-shaped. 2. Ovary inferior.
Order. Umbellales
1. Inflorescence umbel. 2. Ovary inferior with 1, 2, or 8 fused carpels and as many locules. 3. Ovules
solitary, pendulous in each locule.
Family. Umbelliferac ‘
1. Stems fistular. Leaves alternate, exstipulate usually much dissected with sheathing leaf base. 2.
Carpels 2, fused, with 2 styles on swollen style base (stylopodium). 3. Fruit schizocarp, splitting into
2 mericarps.

*1. English name. Parsley family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prant] (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Dialypetalae Archichlamydeae Herbaceae
Umbelliflorae Umbelliflorae Umbellales

Umbselliferae . Unmbelliferae Umbelliferae
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Fig. 39. Coriandrum  sativam.

1. English name. Coriander.
2. Vernacular name. Dhania.
3. Economic importance. The leaves and fruits are used as condiment and flavouring material.
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RUBIACEAE*
Mussaenda luteola Delile.

Stem. Herbaceous, aerial, erect, cylindrical, branched, nodes and inter nodes very prominent, solid, hairy
and green.
Leaf. Cauline and ramal, opposite decussate, stipules interpetiolar, simple, subsessile, ovate, entire, acute,
ciliate,unicostate reticulate.
Inflorescence. Dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, younger flowers actinomorphic, older flowers
zygomorphic, hermaphrodite, pentamerous, some are tetramerous also, epigynous and cyclic.
Calyx. Sepals 5, polysepalous, valvate, persistent, in zygomorphic flowers one of the sepals is modified into a
yellow leaf-like structure.
Corolla. Petals 5, gamopetalous, valvate, hypocrateriform, throat and mouth hairy.
Androecium. Stamens 5, polyandrous, inserted at the throat of the corolla, epipetalous, filament short,
dithecous, dorsifixed, introrse.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, bilocular with many ovules on T-shaped placentae,
placentation axile, style long, stigma bifid.
Fruit. Berry, —
Floraal formula. Br, brl, ®or @, ¢, Ks Cs), A5, G 3.
Classification and identification.
Class. Dicotyledonae.
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferior.
2. Stamens usually as many as corolla lobes.
Order. Rubiales
1. Leaves opposite.
2. Stamens epipetalous.
3. Ovary 2-8 locular.
Family. Rubiaceae

1. Opposite decussate, entire leaves with interpetiolar stipules.
2. Flowers in cymes.

3. Gynoecium bicarpellary, syncarpous, inferior, cach locule with 1-§ ovules,
4. Placentum T-shaped.

*1. English name. Madder family
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Sympetalae Sympetalae Lignosae
Tetracyclicae Rubiales Rubiales

Inferae Rubiaceae Rubiaceae
Rubiales

‘Rubizceae
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Fig. 40. Mussaenda luteola.

1. Economic importance. The plant is grown asanornamental,
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Oldenlandia corymbosa Linn.

Habit. Prostrate herb.
Root. Simple tap root.
Stem. Herbaceous, aerial, weak, trailing, prostrate, angular, branched, solid, puberulous, pinkish green.
Leaf. Cauline and ramal, opposite decussate, ‘ stipulate, stipule interpetiolar, simple, sessile,
elliptic-lanceolate, entire, puberulous, unicostate reticulate.
Inflorescence. Axillary dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, tetramerous, epigynous
and cyclic.
Calyx. Sepals 4, gamosepalous, valvate, persistent.
Corolla. Petals 4, gamopetalous, valvate, funnel-shaped, violet.
Androecium. Stamens 4, polyandrous, epipetalous, insetted at the mouth of the corolla, filaments short,
anthers sagittate, dithecous, basifixed, introrse.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, bilocular, ovules many in each locule on T-shaped
placenta, placentation axile, style short, stigma simple and capitate.
Fruit-Berry. — _
Floral formuia. Bl‘, brl, (%) , § N K(4), C(4); A4, G(Z) .
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferior.
2. Stamens usually as many as corolla lobes.
Order. Rubiales
1. Leaves opposite.
2. Stamens epipetalous.
3. Ovary 2-8 locular.
Family. Rubiaceae
1. Opposite decussate, entire leaves with interpetiolar stipules.
2. Flowers in cymes.

3. Gynoectium bicarpellary, syncarpous, inferior, each locule with 1-8 ovules.
4. Placentum T.shaped.
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Fig. 41. Oldenlandia corymbosa.

L. English name. Daman-paper.
2. Economic importance. The decoction of the plant is used as a cure for bilious attacks, dysentry and cholera.
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Ixora coccinea Linn.

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical , branched, solid, smooth and green.
Leaf, Cauline and ramal, opposite decussate, stipulate, stipule interpetiolar, simple, sessile, elliptical, entire,
acute, glabrous, unicostate, reticulate.
Inflorescence. Terminal, trichotomously branched cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, tetramerous,
epigynous, cyclic.
Calyx. Sepals 4, gamosepalous, valvate.
Corolla, Petals 4, gamopetalous, twisted, hypocrateriform.
Androecium. Stamens 4, polyandrous, epipetalous, inserted at the mouth of the corolla, filaments short,
dithecous, dorsifixed, introrse.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, bilocular with two ovules in each locule, placentation
axile, style long and stigma bifid.
Fruit. Berry. —_—
Floral formula. Br, Brl, @, § » Ky, Cay A4, G2y
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferior.

2. Stamens usually as many as corolla lobes.
Order. Rubiales

1. Leaves opposite,
2.-Stamens epipetalous.
3. Ovary 2-8 locular.
Family. Rubiaceae
1. Opposite decussate, entire leaves with interpetiolar stipules.
2. Flowers in cymes.
3. Gynoecium bicarpellary, syncarpous, inferior, each locule with 1-8 ovules.

Spermadictyon suaveolens Roxb. (= Hamiltonia suayeolens Roxb.)

Stem- Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, green, Leaf- Cauline and ramal, opposite
decussate, stipulate, interpetiolar, simple, sub- sessile, elliptic- lanceolate, entire, acute, puberulous, unicostate reticulate;
Inflorescence- Umbellate cyme; Flower- Bracteate, bracteolate, subsessile, complete, actinomorphic , hermaphrodite, pentamerous,
epigynous and cyclic; Calyx - Sepals 5, gamosepalous, valvate; Corolla- Petals 5, gamopetalous, valvate, trumpet shaped; Androecium-
Stamens 5, polyandrous, epipetalous, inserted at the throat of the corolla, filament short, dithecous, basifixed, introrse; Gynoecium -
Pentacarpellary, (sometimes hexacarpellary), syncarpous, inferior, pentalocular (sometimes hexalocular) with one ovule in each locule,
placentation axile, style filiform, stigmas as many as carpels and linear; Fruit - Capsule;

~~ —
Floral formula - Br, brl, @, ¢, K(s), C(5). As, G(2)-
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Fig. 42. Ixora coccinea.

1. English names. Jungle flame, Ixora.
2. Vernacular names. Rangan, Rookmini, Rajana.
3. Economic importance. The plant is grown as an ornamental.

[ 137
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COMPOSITAE* (ASTERACEAE)

Sonchus brachyotes DC.
(=S. arvensis Linn.)

Stem. Herbaceous, aerial, erect, cylindrical, branched, fistular, glabrous, younger portions with glandular
hairs, green. -
Leaf, Cauline and ramal, alternate, exstipulate, simple, sessile, amplexicaul, hastate, dentate, acute, glabrous,
unicostate reticulate.
Inflorescence. Capitulum, homogamous and ligulate, involucre of bracts present at the base of inflorescence.
Flower. Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous, epigynous and cyclic.
Calyx. Reduced to pappus.
Corolla. Petals 5, gamopetalous, valvate, corolla ligulate, with 0/5 arrangement..
Androecium. Stamens 5, syngenesious, epipetalous, anthers are joined around the style, dithecous, basifixed
and introrse.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, unilocular, placentation basal, ovule only one, style long
and stigma bifid.
Fruit. Cypsella. —~ _
Floral formula. Br, @, Q‘, Kpappus, Corsy Ay, Gy
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferior.
2. Stamens usually as many as corolla lobes.
Order. Asterales
1. Stamens epipetalous.
2. Ovary unilocular with one ovule.
Family. Compositae
1. Leaves generally alternate.
2. Inflorescence capitulum.
3. Calyx reduced to hairy pappus.
4. Stamens epipetalous and syngenesious.

*1. English name. Composite family.
2. Systematic position in other systems of classification,

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyedons Dicotyledoneae Dicotyledons
Sympetalae Sympetalae Herbaceae
Tetracyclicae Campanulatae Asterales

Inferae Compositae Compositae

Campanulales
Compositae
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Fig. 43. Sonchus arvensis.

1. Econemic importance. The plant is used medicinally in many parts of this country.
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Eclipta prostrata (Linn.) Linn.
(=Eclipta erecta Linn.)

Stem. Herbaceous,aerial, erect, cylindrical, branched, solid, glabrous, hairy and light brown.
Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, sessile, elliptic-lanceolate, crenulate, acute,
hairy, unicostate reticulate.
Inflorescence. Capitulum. It is heterogamous — the peripheral flowers (ray florets) are ligulate and central
flowers (disc florets) are tubular, involucre of bracts present.
(1] Ray florets. Present on periphery, bracteate, sessile, incomplete, zygomorphic, umsexual pistillate,
tetramerous, epigynous and cyclic.
Calyx. Sepals 4, reduced to pappus.
Corolla. Petals 4, gamopetalous, valvate, ligulate, the posterior two petals reduced to dentate structures.
Androecium. Absent.
Gynoecium, Bicarpellary, syncarpous, ovary inferior, unilocular, placentation basal, style short and stigma
bifid.
Floral formula. Br, 0, @, Kpappus’ C(2/2): Ay, G(Z)-
[11] Disc florets. Present in centre, bracteate, sessile, complete, actinomorphic, hermaphrodite, tetramerous,
epigynous and cyclic.
Calyx. Sepals 4, reduced to pappus.
Corolla. Petals 4, gamopetalous, valvate, corolla tubular.
Androecium. Stamens 4, syngenesious, epipetalous, filaments long, dithecous, basifixed, introrse.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, unilocular, basal placentation, style short and stigma
bifid.
Fruit. Cypsella.
Floral formula. Br, @, ¢ Kpappus, C(4), Ay, G-
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferios.
2. Stamens usually as many as corolla lobes.
Order. Asterales
1. Stamens epipetalous.
2. Ovary unilocular with one ovule.
Family. Compositae
1. Leaves generally alternate.
2. Inflorescence capitulum.
3. Calyx reduced to hairy pappus.
4. Stamens epipetalous and syngenesious.
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Fig. 44. Eclipta prostrata.

1. Vernacular name. Bhangra.
2. Economic importance. The juice of the plant is used in cases of spleen enlargement. In Bengal the fresh leaves are employed in
tatooing the skin.
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Ageratum conyzoides Linn.

Stem. Herbaceous, aerial, cylindrical, branched, solid, hairy and purple-green.
Leaf. Cauline and ramal, lower leaves opposite, upper leaves alternate, exstipulate, simple, petiolate, ovate,
serrate, acute, hairy, unicostate reticulate.
Inflorescence. Compound capitulum, the heads are arranged in a cymose fashion. The inflorescence is
homogamous with all the flowers tubular, involucre of bragts present.
Flower. Bracteate, sessile, complete, actinomorphic, herthaphrodite, pentamerous, epigynous and cyclic.
Calyx. Sepals 5, polysepalous, valvate, reduced to long scaly pappus.
Corolla, Petals 5, gamopetalous, valvate, tubular, violet and hairy.
Androecium. Stamens 5, syngenesious, epipetalous, anthers are jointed round the style, dithecous, basifixed,
introrse.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, unilocular, with one basal ovule, placentation basal, style
long, stigma bifid and hairy.
Fruit. Cypsella. —_—
Floral formula. Br, @, g, Kpappus’ C(s), A(S)a G(Z)'
Classification and identification
Class. Dicotyledonae.
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferior.
2. Ovary unilocular with one ovule.
Order. Asterales
1. Stamens epipetalous.
2. Ovary unilocular with one ovule.
Family. Compositae
1. Leaves generally alternate.
2. Inflorescence capitulum,
3. Calyx reduced to hairy pappus.
4. Stamens epipetalous and zygomorphic.

Launaea asplenifolia Hook. f

Stem — Extremely reduced; Leaf — Radical, exstipulate, simple, sessile, somewhat lyrate, margins spinulose, unicostate reticulate;
Inflorescence — Homogamous heads (capitula), raised on a scape, scape is aerial, erect, cylindrical, branched., solid and smooth; Flower
— All ligulate, bracteate, bracts form involucre, sessile, complete, zygomorphic, hermaphrodite, pentamerous, epigynous, epigynous
and cylic; Calyx — Reduced to papus; Corolla — Petals 5, gamopetalous, valvate, ligulate forming a short tube at the base, yellow ;
Androecium — Stamens 35, syngenesious, epipetalous, anthers joined around the style, dithecous, basifixed, introrse;
Gynoecium— Bicarpellary, syncarpous, ovary inferior, unilocular, with one ovule, placentation basal, style long, stigmas two and
plumose; Fruit — Cypsella.

—— _
Floral formula - Br, (D, § s Kpappusr C(S)! A(S), G(z).
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Helianthus annuus Linn.

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, hairy and green.
Leaf. Cauline and ramal, opposite or alternate, exstipulate, simple, ovate, serrate, acute, hairy, unicostate,
reticulate,
Inflorescence. Heterogamous capitulum, peripheral ray florets are ligulate and the central disc florets are
tubular. Involucre of bracts is also present.
[I1 Ray floret. Present in the peripheral region of the inflorescence, bracteate, sessile, incomplete,
zygomorphic, unisexual, pistillate, pentamerous, epigynous, cyclic.
Calyx. Sepals 2, anterio-posteriorly situated, reduced to pappus.
Corolla. Petals 5, gamopetalous, valvate, ligulate, 0/3.
Androecium. Absent.
Gynoecium. Bicarpellary, syncarpous, ovary inferior, one chambered, placentation basal, style short, stigma
bifid.
Fruit. Cypsela. _
Floral formula. Br, Q) R°H K, (pappus), Cosss Ao G(z).
[11] Disc floret. Situated in the centre of inflorescence, bracteate, sessile, complete, actinomorphic, bisexual,
pentamerous, epigynous, cyclic.
Calyx. Sepals 2, anterio-posteriorly situated, redced to pappus.
Corolla. Petals 5, gamopetalous, valvate, tubular,
Androecium. Stamens 5, syngenesious, anthers fused to form a tube around the style, epipetalous dithecous,
basifixed, introrse. :
Gynoecium. Bicarpellary, syncarpous, ovary inferior, one chambered, placentation basal, style short, stigma
bifid.
Fruit. Cypsela. —_
Floral formula. Br, @, § , K> (pappus), C(5) Acsy Ge)-
Classification and identification.
Class. Dicotyledonae
1. Reticulate venation.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Inferae
1. Ovary inferior.
2. Number of stamens equal to the number of petals.
Order. Asterales
1. Stamens syngenesious.
2. Ovary unilocular and with one ovule.
Family. Compositae (Asteraceae)
1. Leaves generally alternate.
2. Inflorescene capitulum.
3. Calyx reduced to pappus.
4, Stamens epipetalous and syngenesious.

(B-15)
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Fig. 46. Helianthus annuus.

1. English name. Sunflower.

2. Vernacular name. Suraj mukhi
3. Economic importance. Fatty oil extracted from the seeds, is used in cooking. ( B-15 )
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APOCYNACEAE*

Catharanthus roseus (L. G.Don
(=Vinca rosea Linn.)

Stem. Herbaceous, aerial, erect, angular, branched, solid, puberulous, purple-red, milky latex present.

Leaf. Cauline and ramal, opposite decussate, stipulate interpetiolar, simple, elliptic-obovate, entire,
mucronate, puberulous, unicostate reticulate, latex present.

Inflorescence. Axillary dichasial cyme or solitary axillary.

Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.

Calyx. Sepals 5, polysepalous, valvate, persistent.

Corolla. Petals 5, gamopetalous, twisted, corolla hypocrateriform, purple.

Androecium. Stamens 5, polyandrous, inserted at the mouth of the corolla tube, epipetalous, dithecous,
dorsifixed , introrse.

Gynoecium. Bicarpellary, syncarpous, ovaries are free and superior, placentation marginal, style long, stigma
drum- shaped and sticky. Two ligulate hypogynous nectaries are present one on the anterior side and
the other on the posterior side of the ovary.

Fruit. Etaerio of follicles. —

Flora formula. Ebr, @, Q‘ , KS, C(S)’ As, 9(2) .

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two
2. Ovary usually superior.
Order. Gentianales
1. Leaves opposite.
2. Flowers actinomorphic.
3. Stamens epipetalous.
Family. Acocynaceae
1. Inflorescence cymose.
2. Stamens not gynandrous,
3. Ovules one or two in each locule,
4. Ovaries two, free, but united by the style.
5. Latex present.

*1. English name. Dogbane family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Sympetalae Sympetalae Lignosae
Tetracv.licae Contortae Apocynales
Superae Apocynaceae Apocynaceae
Contortae

Apocynaceae
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Fig. 47. Catharanthus roseus.

1. English name. Madagascar periwinkle.
2. Vernacular names. Sada Sawagan, Sadabahar.
3. Economic importance. The plant 1s grown as an ornamental.



148 ] Practical Botany : Vol 2

Thevetia peruviana (Pers.) K. Schum.
(= Thevetia nerifolia Juss. Ex. Steud.)

Stem. Herbaceous, aerial, erect, cylindrical, branched, smooth, green, muky latex is present.
Leaf. Cauline and ramal, alternate, exstipulate, sub-sessile, pulvinus, linear-lanceolate, entire, acute, glabrous,
unicostate reticulate, milky iatex present.
Inflorescence. Axillary dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.
Calyx. Sepals 5, polysepalous, quincuncial, green and persistent.
Corolla. Petals 5, gamopetalous, twisted, infundibuliform, yellow coronary outgrowths present.
Androecium, Stamens 5, polyandrous, epipetalous, inserted at the throat of the corolla, filament short, anther
sagittate, dithecous, basifixed and introrse.
Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular, two ovules in each locule, placentation axile,
style long, stigma capitate, a hypogynous somewhat 5 lobed nectar secreting disc is present.
Fruit. Drupe. —
Floral formula. Br, brl, ®, ¢, Ks, Cs), As, G2
Classification and identification.
Class. Dicotyledons
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Gentianales
1. Leaves opposite.
2. Flowers actinomorphic.
3. Stamens epipetalous.
Family. Apocynaceae
1. Inflorescence cymose.
2. Stamens not gynandrous.
3. Ovules one or two in each locule.
4. Ovaries two, free, but united by the style.
5 Latex present

Nerium indicum Mill. (=N. odorum Soland; N. oleander Blanco)

Stem - Herbaceous, lower portion woody, aerial, erect, cylindrical, branched, solild, rough, nodes swollen, hyaline latex present;
Leaf-Cauline and ramal, whorled with 3 leaves in each whorl, exstipulate, simple, subsessile, leaf base pulvinus, lanceolate, entire, spiny,
acute, glabrous, unicostate reticulate, latex present; Inflorescence - Terminal dichasial cyme or panicled cyme; Flower - Bracteate,
bracteolate, pedicellate, complete, actinomorphic, hermaphrodite,pentamerous, hypc zynous and cyclic; Calyx - Sepals 5, polysepalous,
twisted, purple red; Corolla - Petals 5, gamopetalous, twisted, rotate, coronary outgrowths present at the throat of the corolla, red or
white; Androecium - Stamens 5, polyandrous, epipetalous, situated at the throat of corolla, filament short, anthers sagittate, dithecous,
introrse, connective appediculate and all of them twist to form a thread- like structure; Gynoecium - Bicarpellary, syncarpous, ovaty
superior, bilocular with many ovules in each locule, placentation axile.

N
Floral formula - br,brl, ©, ¢, K5 C(s), A5 Gy,
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Fig. 48. Thevetia peruviana.

1. English name. Yellow oleander.

2. Vernacular name. Peeli kaner.

3. Economic importance. Bark is used in different kinds of intermittent fevers.
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Tabernaemontana divaricata (Linn.) R.Br.
(= Ervatamia coronaria, Stapf.)

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, glabrous, milky latex
present.
Leaf. Cauline and ramal, opposite decussate, stipulate, stipule intrapetiolar, simple, sub- sessile, lanceolate,
entire, acute, glabrous, unicostate reticulate,
Inflorescence. Terminal cyme.
Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.
Calyx. Sepals 5, polysepalous, basally connate, quincuncial, persistent.
Corolla. Petals 5, gamopetalous, twisted, hypocrateriform, coronary outgrowths present at the mouth of
corolla, white,
Androecium. Stamens 5, polyandrous, epipetalous, inserted at the throat of the corolla , filaments short,
anthers dithecous, basifixed, introrse. '
Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular, ovules many per locule, placentation axile,
style long, stigma bifid.
Fruit. Berry. —_—
Floral formula.Br, &, g, Ks, C(s), As Gy,
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Gentianales
1. Leaves opposite.
2. Flowers actinomorphic.
3. Stamens epipetalous.
Family. Apocynaceae
1. Inflorescence cymose.
2. Stamens not gynandrous.
3. Ovules one or two in each locule.
4. Ovaries two, free, but united by the style.
5. Latex present.
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Fig. 49. Tabernaemontana divaricata.
m Crape-jasmine.

2. Vernacular names. Chandni, Chamela, Tagar.

3. Economic importance. Plant 1s grown as an ornamental. Red pulp around seeds is used as a dye.
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ASCLEPIADACEAE*

Calotropis procera (Willd.) Dryand. ex W. Ait.
(=Asclepias procera Willd.)

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, lower portions smooth,
upper portions covered with woolly hairs, pale green, milky latex present.

Leaf. Cauline and ramal, acute, hairy, woolly , unicostate reticulate, hermaphrodite, pentamerous,
hypogynous and cyclic.

Inflorescence. Polychasial cyme.

Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.

Calyx. Sepals 5, polysepalous, quincuncial.

Corolla. Petals 5, gamopetalous, twisted, coloured.

Androecium. Stamens 5, united with the stigma to form gynostegium, each stamen is represented by
two pollinia with their retinaculae. The pollinia of the adjacent anthers are joined by their retinaculae
to corpusculum in a groove, to form a unit known as translator. A coronary outgrowth is present at
the back of each stamen.

Gynoecium. Bicarpellary, ovaries free but upper portion of style and stigma are fused, superior, placentation
marginal, ovules many per locule, stigmatir head pentagonal.

Fruit. Etaerio of follicle. —~

Floral formula. Br, brl, &, Q, Ks, C(s), A(s), G,.

Classification and identification

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Gentianales
1. Leaves opposite.
2. Flowers actinomorphic.
3, Stamens epipetalous.
Family. Asclepiadaceae
1. Flowers solitary or in cymose umbels.
2. Petals usually convolute.
3. Stamens gynandrous, pollen usually in pollinia with translators.
4. Ovaries two, free, but united by the style.

*1. English name. Milkweed family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Sympetalae Sympetalae Lignosae
Tetracycliceae Contorate Apocynales
Superae Ascelpiadaceae Asclepiadaceae

Asclepiadaceae



Description of Plant : Asclepiadaceae [ 153

petal

gynostegium

coronary
out growth

L.S. FLOWER

4
~_~ A FLOWERING TWIG

corpusculum

retinaculum
ovary wall
pollinium ovules
locule placenta
TRANSLATOR T.S. OVARY FLORAL DIAGRAM

Fig. 50. Calotropis procera.

1. English name. Akund, Swallow-wart.

2. Vernacular name. Aak, Madar, Spalmai, Akada.

3. Economic importance. Madar fiber extracted from stem is made into cordage. Floss from seeds is used as stuffing material. Milky
juice is used as an infanticide and abortifacient. The leaves are insecticidal and are also used in fomentation.
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Cryptostegia grandiflora (Roxb.) R. Br.

Stem. Herbaceous, lower portions woody, aerial, weak, climbing, twiner, cylindrical, branched, solid, rough,
green, milky latex present, nodes prominent.

Leaf. Cauline and ramal, opposite decussate but due to the twining nature of stem they appear to be
superposed, exstipulate, simple, petiolate, petiole swollen, elliptic-ovate, entire, acute, glaucous,
unicostate reticulate, coriaceous.

Inflorescence. Dichasial cyme.

Flower. Bracteate bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.

Calyx. Sepals 5, polysepalous, quincuncial, green, margins membranous.

Corolla, Sepals 5, gamopetalous, twisted, violet coronary outgrowths present.

Androceium. Stamens 5, polyandrous, epipetalous, dithecous, introrse, pollen grains are shed from each lobe
of the anther and are deposited in the translator, translator spoon - shaped and attached by adhesive
disc in between the two stamens.

Gynoecium. Bicarpellary, ovary superior, ovaries free but style and stigma fused, ovules many per locule,
placentation marginal, style very short and stigma knob-like.

Floral formula. Br, brl, @, ¢, Ks, C?S)TAS, Go.

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior
Order. Gentianales
1. Leaves opposite.
2. Flowers actinomorphic.
3. Stamens epipetalous.
Family. Asclepiadaceae
1. Flowers solitary or in cymose umbels.
2. Petals usually convolute.
3. Stamens gynandrous; pollen usually in pollinia with translators.
4, Ovaries two, free, but united by the style.
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Fig. 51. Cryptostegia grandifiora.

1. English name. Rubber vine.
2. Vernacular name. Vilayti Vakhandi.
3. Economic importance. Cultivated as an ornamental for its violet flowers. The floss from fruits is useful in making vegetable

parchment paper, kraft and tissue paper.
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Asclepias curassavica Linn.

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, glabrous, milky latex present.
Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, petiolate, lanceolate, entire, acute,
unicostate reticulate, glabrous.
Inflorescence. Extra axillary umbel.
Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.
Calyx. Sepals 5, polysepalous, valvate.
Corolla. Petals 5, gamopetalous, petals are only basally connate, twisted and brightly coloured.
Androecium. Stamens 5, fused with the stigma to form a pentangular gynostegium. Each stamen is
represented by two pollinia with their retinaculae.The pollinia of the adjacent anthers are joined by
their retinaculac to corpusculum in a groove, to form a unit known as translator. A coronary
outgrowth (appendage) is present at the back of each stamen.
Gynoecium. Bicarpellary, ovaries superior and free but style and stigma are fused, placentation marginal,
ovules many per locule.
Fruit. Etaerio of follicles P
Floral formula. Br, @, $: Ks, C(s), As), Go.
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. OQvary usually superior.
Order. Gentianales
1. Leaves opposite.
2. Flowers actinomorphic.
3. Stamens epipetalous.
Family. Asclepiadaceae
1. Flowers solitary or in cymose umbels.
2. Petals usually convolute.
3. Stamens gynandrous; pollen ususally in pollinia with translators.
4. Ovaries two, free, united by the style.
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Fig. 52. Asclepias curassavica.

1. English name. False ipecac, Blood flower.
2. Vernacular name. Kakatundi, Kaura-dodi.
3. Economic importance. Cultivated as an ornamental. The root is used as a purgative and also in curing piles and gonorrhoea.
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CONVOLVULACEAE*

Convolvulus microphyllus Sieb ex. Spreng.
(=C. pluricaulis Choisy)

Stem. Herbaceous, weak, prostrate, diffuse, cylindrical, branched, solid, hairy and green.

Leaf. Cauline and ramal, alternate, exstipulate, simple, sessile, lanceolate, margin entire and hairy, acute,
surface hairy, unicostate, reticulate.

Inflorescence. Axillary dichasial cyme.

Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.

Calyx. Sepals 5, polysepalous, quincuncial, hairy, persistent.

Corolla. Petals 5, gamopetalous, induplicate valvate, infundibuliform, light purple.

Androecium. Stamens 5, polyandrous, epipetalous, filaments unequal, 3 short and 2 long, broader at the base,
dithecous, dorsifixed and introrse.

Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular with 2 ovules in each locule, placentation axile,
an annular nectary is present below the ovary, style short, stigma bifid and spreading,

Fruit. Capsule. —~

Floral formula. Br, brl, @, ¢, Ks C(s), As, Gz).

Classification and identification.

Class. Dicotyledonae

1. Venation reticulate.

2. Flowers pentamerous.
Sub- Class. Gamopetalae

1. Petals fused.
Series. Bicarpellatae

1. Carpels two.

2. Qvary usually superior.
Order. Polemoniales

1. Leaves alternate, exstipulate.

2. Flowers actinomorphic.
Family. Convolvulaceae

1. Gynoecium bicarpellary, syncarpous with basal ovules in each locule on axile-placentation.
2. Fruit capsule.

*1. English name. Morning Glory family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledoneae Dicotyledons
Sympetalae Sympetalae Herbaceae
Tetracylicae Tubiflorae Solanales

Superae Convolvulaceae Convolvulaceae

Convolvulales
Convolvulaceae
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Fig. 53. Convolulus microphyllus.

L. Vernacular name. Sankh Pushpi.
2. Economic importance. A drug is extracted from leaves which is used as a brain tonic.
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Cuscuta reflexa Roxb.

Habit. A parasite.

Stem. Herbaceous, aerial, weak, climbing, twiner, cylindrical, branched, solid, glabrous and yellow.

Leaf. Absent.

Inflorescence. Flowers are either solitary or in short racemose clusters.

Flower. Bracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.

Calyx. Sepals 5, polysepalous, quincuncial.

Corolla. Petals 5, gamopetalous, valvate, campanulate, 5 coronary outgrowths alternating with the stamens are
present at the base of the corolla.

Androecium, Stamens 5, polyandrous, epipetalous, dithecous, basifixed, introrse.

Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular with 2-4 ovules in each locule, placentation
axile, style short or absent, stigma bilobed and lobes are reflexed, a hypogynous nectariferous red
coloured disc is present.

Fruit. Capsule. —

Floral formula. Br, ®, $, Ks, C(s), As, Gp).

Classification and identification.

Class. Dicotyledonae

1. Venation reticulate.

2. Flowers pentamerous.
Sub- Class. Gamopetalac

1. Petals tused.
Series. Bicarpellatae

1. Carpels two.

2. Ovary usually superior.
Order. Polemoniales

1. Leaves alternate, exstipulate.

2. Flowers actinomorphic.
Family. Convolvulaceae

1. Gynoecium bicarpellary, syncarpous with two ovules in each locule on axile placentation,

2. Fruit capsule.

(B-15)
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Fig. 54. Cuscuta reflexa.

1. English name. Dodder.
2. Vernacular names. Amarbel, Aakashbel.
3. Economic importance. Seeds are carminative. The stem is used in bileous disorders.

(B-15)
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Ipomoea fistulosa Mart. ex. Choisy
(=1I. carnea Jacq.)

Stem. Herbaceous, aerial, erect, cylindrical, branched, lower portions fistular, glabrous and green, milky latex
present.
Leaf. Cauline and ramal, alternate, exstipulate, simple, petiolate, petiole terete, cordate, entire, acute,
glabrous, unicostate reticulate.
Inflorescence. Dichasial cyme.
Flower. Bracteate, bracteolate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous,
hypogynous and cyclic.
Calyx. Sepals 5, polysepalous, quincuncial, persistent.
Corolla. Petals 5, gamopetalous, induplicate valvate, infundibuliform.
Androecium. Stamens 5, polyandrous, epipetalous, filaments unequal (3 small, 2 large), anthers sagittate,
dithecous, basifixed, introrse.
Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular, 2 ovules in each locule, placentation axile,
style long, stigma dumb-bell shaped, hypogynous and annular nectar secreting disc is present.
Fruit. Capsule. P
Floral Formula. Br,brl, @, ¢, Ks. C(sy, As, Ge).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub- Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Polemoniales
1. Leaves alternate, exstipulate.
2. Flowers actinomorphic.
Family. Convolvulaceae
1. Gynoecium bicarpellary, syncarpous with two ovules in each locule on axile placentation.
2. Fruit capsule.

Ipomoea cairica (Linn.) Sweet (= Ipalmata Forsk.)

Stem - Herbaceous, aerial, weak, climbing, cylindrical, branched, solid, glabrous and green; Leaf- Cauline and ramal, alternate,
exstipulate, palmately compound, divided into 5-7 segments, petiolate , segments somewhat elliptic -ovate, entire, obtuse, glabrous,
multicostate reticulate; Inflorescence - Axillary dichasial cyme or solitary; Flower - Bracteate, pedicellate, pedicel long, com;‘;lete,
actinomorphic, hermaphrodite,pentamerous, hypogynous and cyclic; Calyx- Sepals 5, polysepalous, quincuncial; Corolla - Petals 5,
gamopetalous, induplicate valvate, corolla infundibiliform; Androecium - Stamens 5, polyandrous, epipetalous, filaments of 2 long and
3 short, anthers sagittate, dithecous, basifixed, introrse; Gynoecium-- Bicarpellary, syncarpous, ovary superior, bilocular with 2 ovules
in each locule, axile placentation, a hypogynous nectariferous disc is present which is somewhat five partite, style long, stigma dumb-bell
shaped. Fruit-Capsule.

—
Floral formula. Br, @, Q, Ks, Cesy As, Gra).
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Fig. 55. Ipomoea fistulosa.

1. Vernacular name. Ubchak.
2. Economic importance. The plant is used as a hedge on boundaries to protect the cultivated plants from animal grazing.
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SOLANACEAE*
Solanum nigrum Linn.

Stem. Herbaceous, aerial, erect, cylindrical, branched, solid, smooth or puberulous and green.

Leaf. Cauline and ramal, alternate, but due to the fusion of the petiole with the stem axis, the leaves at some
places seem to be opposite, exstipulate, simple, petiolate, ovate, entire or slightly lobed or sometimes
serrate, acute, glabrous, unicostate reticulate.

Inflorescence. Extra-axillary cyme.

Calyx. Sepals 5, gamopetalous, valvate, persistent.

Corolla. Petals 5, gamopetalous, valvate, rotate, white.

Androecium, Stamens 5, polyandrous, epipetalous, filaments broad at the base and hairy, anthers conniving,
dithecous, basifixed and dehisce by apical pores.

Gynoecium, Bicarpellary, syncarpous, ovary superior, bilocular with many ovules in each locule, placentation
axile, septum oblique, placentae highly swollen, style long and hairy, stigma bilobed.

Fruit, Berry. 7/~

Floral formula. Ebr, ®, $,Ks),, Cis)A s, G2).

Classification and identification.

Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Polemoniales
1. Alternate, exstipulate leaves.
2. Flowers actinomorphic.
Family. Solanaceae
1. Flowers solitary terminal or cymosely umbellied.
2. Septum is oblique and the placentae are highly swollen.
3. Fruit - berry or capsule.

*1. English name. Nightshade family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dicotyledonae Dicotyledons
Sympetalae Sympetalae Herbaceae
Tetracyclicae Tubiflorae Solanales

Superae Solanaceac Solanaceae
Tubiflorae

Solanineae

Solanaceae
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Fig. 56. Solanum nigrum.

1. English name. Black nightshade.
2. Vernacular name. Makoi.
3. Economic importance. Berries are edible. The juice of the plant is given in chronic enlargement of liver.
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Withania somnifera (L.) Dunal

Stem. Herbaceous, lower portions woody, aerial, erect, cylindrical, branched, solid, covered with woolly hairs
and green.
Leaf. Cauline and ramal, alternate, exstipulate, simple, petiolate, ovate, entire, acute, glabrous, unicostate
reticulate,
Inflorescence. Axillary umbellate cyme.
Flower. Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.
Calyx. Sepals 5, gamosepalous, valvate, persistent.
Corolla. Petals 5, gamopetalous, valvate, campanulate.
Androecium. Stamens 5, polyandrous, epipetalous, anthers conniving, dithecous, basifixed and introrse.
Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular, ovules many per locule, placentation axilg,
septum oblique, placentae highly swollen, style long and stigma capitate.
Fruit. Berry. ——
Floral formula. Ebr, ©, $,Ks), C(s), As, Gz,
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Polemoniales
1. Alternate exstipulate leaves.
2. Flowers actinomorphic.
Family. Solanaceae
1. Flowers solitary, terminal or cymosely umbelled.
2. Septum is oblique and the placentae are highly swollen.
3. Fruit berry or capsule.

Datura stramonium Linn.

Stem — Herbaceous, aerial, erect, cylindrical, branched, pubescent, green; Leaf — Cauline and ramal, alternate or sub- opposite,
exstipulate, simple, petiolate, fused with the axis to some distance, ovate, entire, acute, pubescent, unicostate reticulate;
Inflorescence — Solitary axillary or extra- axillary; Flower — Ebracteate, pedicellate, complete, actinomorphic, hermaphrodite,
pentamerous, hypogynous and cyclic; Calyx —Sepals 5, gamosepalous, twisted, persistent; Corolla — Petals 5, gamopetalous, twisted,
trumpet-shaped, white; Androecium — Stamens 5, polyandrous, epipetalous, anthers conniving, dithecous, basifixed, introrse;
Gynoecium — Bicarpellary, syncarpous, ovary superior, bilocular at the apex and tetralocular at the base due to the false septum, ovules
many per locule, placentation axile, septum oblique, placentae highly swollen, style long and stigma dome-shaped; Fruit — A septifragal
capsule.

—
Floral formula — Ebr, @, § , K(S), C(S)’ As, _G_(Z)
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Fig. 57. Withania somnifera.

1. Vernacular names. Asgand, Punir.
2. Economic importance. The plant contains substances with narcotic and soparific properties. Roots and leaves possess antibiotic
and antibacterial activities.
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Cestrum nocturnum Linn.

Stem. Herbaceous, aerial erect, cylindrical, branched, solid, smooth and green.
Leaf. Cauline and ramal, alternate, exstipulate, simple, petiolate, lanceolate, entire, acute, unicostate
reticulate, glabrous.
Inflorescence. Axillary cyme.
Flower. Bracteate, sub-sessile, complete, actinomorphic, hermaphrodite, pentamerous, hypogynous and
cyclic.
Calyx. Sepals 5, gamosepalous, valvate.
Corolla. Petals 5, gamopetalous, induplicate valvate, corolla hypocrateriform, yellow-green.
Androecium. Stamens 5, polyandrous, epipetalous, ditheccus, dorsifixed, introrse.
Gynoecium. Bicarpellary, synacarpous, ovary superior, bilocular, axile placentation, with many ovules in each
locule, setpum oblique, placenta highly swollen, style long, stigma bilobed.
Fruit. Berry. —
Floral formula. Br, @, d , K(s), C(s), As, _Q'(z)‘
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary ususally superior.
Order. Polemoniales
1. Alternate exstipulate leaves.
2. Flowers actinomorphic.
Family. Solanaceae
1. Flowers solitary, terminal or cymosely umbelled.
2. Septum is oblique and the placentae are highly swollen.
3. Fruit berry or capsule.

Petunia nyctaginiflora Juss.

Stem —Herbaceous, aerial, erect, cylindrical, branched, solid, hairy and green; Leaf — Cauline and ramal, alternate in the lower region
but opposite decussate in upper region, exstipulate, simple, sessile, elliptic-ovate, entire, acute, hairy, unicostate reticulate, coriaceous;
Inflorescence — Axillary dichasial cyme; Flower — Bracteate, pedicellate, complete, actinomorphic, hermaporodite, pentamerous,
hypogynous and cyclic; Calyx — Sepals 5, gamosepalous, deeply partite, persistent and hairy; Corolla — Petals 5, gamopetalous,
induplicate valvate, infundibuliform, varioursly*coloured; Androecium — Stamens 5, polyandrous, epipetalous, filaments unequal,
dithecous, basifixed, introrse; Gynoecium — Bicarpellary, syncarpous, ovary superior, bilocular, with many ovules in each locule,

placentation axile, septum oblique, placentae highly swollen, style long, stigma capitate and sticky a disc below the ovary; Fruit —
Capsule.

Floral formula Br, @, ¢, K(sy C(s); As, G2y,
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Fig. 58. Cestrum nocturnum.

L. English name. Night jessamine.
2. Vernacular name. Raat-ki-rani.
3. Economic importance. Grown for its flowers which emit fragrance at night.
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SCROPHULARIACEAE*

Mazus pumilus (Brum.f)) Steen.
(= Mazus rugosus Lour.)

Habit. Prostrate herb.
Root, Tap root, branched.
Stem. Reduced.
Leaf. Radical, forming a rosette; others are opposite decussate, exstipulate, simple, sessile, spathulate, margin
crenate, acute or obtuse, puberulous, unicostate reticulate.
Inflorescence. Racemose raceme raised on a scape, scapes many and some bear a few leaves.
Flower. Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, pentamerous, hypogynous, cyclic.
Calyx. Sepals 5, gamosepalous, valvate or sometimes quincuncial, campanulate, persistent.
Corolla. Petals 5, gamopetalous, corolla 2/3 personate, upper lip short and 2 lobed, lower lip spreading and
three lobed, valvate, throat with a 2-lobed palate, pale blue with streaks.
Androecium. Stamens 4, polyandrous, epipetalous, didynamous, filaments long and curved, anthers
dithecous, basifixed, introrse, anthers of pairs are conflugnt in young condition.
Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular with many ovules in each locule, axile
placentation, style filiform, stigma 2 and lamellate.
Fruit. Capsule enclosed inside the persistent calyx.
Floral formula. Br, @, ¢, K(s), Ca73), As, Gy,
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused. .
Series. Bicarpellatae
1. Carpels two,
2. Ovary usually superior.
Order. Personales
1. Flowers zygomorphic.
2. Corolla personate.
-3. Stamens usually 4, didynamous or 2.
4. Ovary uni-bi-or rarely tetralocular; ovules usually indefinite.
Family. Scrophulariaceae
1. Flowers never terminal.
2. Gynoecium bicarpeliary, syncarpous, bilocular.
3. Ovules many on axile placentation.

*1. English name. Figwort family.
2. Systematic position in other systems of classification.

Rendle (1925) Engler and Prantl (1931) Hutchinson (1959)
Dicotyledons Dictyledoneae Dicotyledons
Sympetalae Sympetalae Herbaceae
Tetracyclicae Tubiflorae Personales
Superae Scrophulariaceae Scrophulariaceae
Tubiflorae

Solanineae

Scrophulariaceae



Description of Plant : Scrophulariaceae

- stamen

sepais ~ \% '

!
“K style ‘\. o |l
”"‘-\\\“‘.l i
N
NN )
W };,

N Q)
ovules 4(‘\}‘3’

i

L S FLOWER

thalamus

pedicel

root

A FLOWERING PLANT

anther [Obes

S~~~

STAMEN GYNOECIUM T. S. OVARY FLORAL DIAGRAM

Fig. 59. Mazus pumilus.

1. Economic importance. An infusion of plants is given as tonic.

[ 171
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Veronica anagallis-aquatica Linn.

Habit. Herb.
Root. Adventitious.
Stem. Herbaceous, aerial, erect, cylindrical, branched, soild, puberulous, older portions violet green in colour
and younger portions green.
Leaf. Cauline and ramal, opposite decussate, exstipulate, simple, sessile, semi-amplexicaul,
elliptic-lanceolate, serrate, acute, puberulous, unicostate, reticulate.
Inflorescence. Racemose raceme.
Flower. Bracteate, pedicellate, complete, zygomorphic, hermaphrodite, tetramerous, hypogynous and cyclic.
Calyx. Sepals 4, polysepalous, quincunical, persistent.
Corolla. Petals 4, gamopetalous, 3/1 imbricate, lobes are distinct at apex, one anterior petal is small.
Androecium. Stamens 2, polyandrous, epipetalous, filaments long, dithecous, dorsifixed and introrse.
Gynoecium. Bicarpellary, syncarpous, ovary superior, bilocular, placentation axile, each of the placentae
bears numerous ovules at its margins, style long and stigma capitate.
Fruit. Capsule. —
Floral formula. Br,0 s ¢, K 4, C31), Ag, G(2).
Classification and identification.
Class. Dicotyledonae
1. Venation reticulate.
2. Flowers pentamerous.
Sub-Class. Gamopetalae
1. Petals fused.
Series. Bicarpellatae
1. Carpels two.
2. Ovary usually superior.
Order. Personales
1. Flowers zygomorphic.
2. Corolla bilabiate-personate.
3. Stamens usually 4, didynamous or 2.
4, Ovary uni-bi-, or rarely tetralocular, ovules usually indefinite.
Family. Scrophulariaceae
1. Flowers never terminal.
2. Gynoecium bicarpellary, syncarpous, bilocular.
3. Ovules many on axile placentation.

Lindenbergia indica (L.) Vatke (=L. urticaefolia Lehm.)

Stem— Herbaceous, aerial, erect, cylindrical, branched, soild, puberulous, green; Leaf—Cauline and ramal, opposite decussate,
exstipulate, simple, ovate, serrate, acute, pubescent, unicostate reticulate; Inflorescence— Solitary axillary; Flower— Ebracteate,
sub-sessile, complete, zygomorphic, hermaphrodite, pentamerous, hypogynous and cyclic; Calyx— Sepals 5, gamosepalous, imbricate,
hairy; Corolla— Petals 5, gamopetalous, corolla 2/3 bilabiate personate, imbricate; Androecium— Stamens 4, polyandrous.
epipetalous, didynamous, anthers are separated from one another by the elongation of the connective, dithecous, introrse;
Gynoecium— Bicarpellary, syncarpous, ovary superior, bilocular with many ovules in each locule, placentation axile, style long, stigma
fimbria<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>