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1. Study/microscopic observation of vegetative sectlonal/anatomk al and reproductive
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(a) Pteridophyta : Lycopodium and Marselia.
(b) Gymnosperms : Cycas and Gnetum

2. Study of fossil specimens of Cycadeoidea and Pentoxylon ( Phot'ographg/ diagrarms
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G Scanned with OKEN Scanner



ﬂ N I E N I s I

///’/ l--

777777777/l
1 ‘(A) Pteridophyta

() Lycopodium ’

(n) Marselia

n

(B) GYmnospel m

\

(|) _Cyc_as— {\.\\h.. >

12
(ii) Gretum / 20
2. Fossils 3 . 28
A3. Demonstration of Herbafium ' ‘ 2
4. Taxonomy )
Technical Description of fhe plant 34
Famlly Related to the Syllabus
/(/1/Annonaceae ' 38
(2) Cucurbitaceae - ‘ ‘ - 40
e /
3) Asteraceae ‘ : ' 4
i ‘\\ // . . 49
~(4) Asclepiadaceae ; |
R , 53
(5) Amaranthaceae _
: ; . 58
»(6‘{ Euphorbiaceae 1
62
(7) Cocos nucifera Linn. . , =
/ 64
\ @) Poaceae
68

5-._‘?Phy‘togeographical Distribution In India.

(¥ Scanned with OKEN Scanner



T
e — - I_I;RACTICALS

e "
\\\;\ ;i““ — “*

e i

3¢ (A) PTERIDOPHYTA (B) GYMNOSPERMS oy
.‘ T Oy

[(A) PTERIDOPHYTA | |

0 Croomodiom

(i) chopodiunﬂ

systematic Position daidiame

Division —» Peridophyta '
Class Lycopsida
Order ! Lycopodiales
Family ! Lycopodiaceae -
L Lycopodium are commonly called as club
mosseas |

a

2, The plant body s sporophytic and
differentiated intoroots, stem and
leaves,

3. The genus is divided into two sub
genera, They are Urostachya and
Rhopalostachya, In Urostachya, the plant
body is elther erect or pendent -

4. In Rhopalostachya, the plants have
creeping stems which produce
adventitious roots below and errect
branches above,

5 Reots are adventitious and

dichotomously branched, They are
produced along the entire length of the
stem in the sub gems Rhopalostachya,
while they arise only at the base of the
stem In the sub genus Urostachya,

_ . Fig. External features.

; i t a and :

6, The stem Is erect in Urostachy ‘ 4. L. phiegmaria: B. L. clavatum
prostrate in Rhopalostachya. 1t is thickly

mveled wlth many Ieaves '

e . D
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| ossile . They are arrange,
AUm“A -VJ -

168

7« Leaves are simple, small, lanceolate with broad bas rouum.

“ele in L. €€
" A 4 in whorls
,I:__U:(. ini clavatum, in pairs in L. ¢ - L:& in
) - LIvVauum, —Jb:,., n L. alpniv o~ S
- _:.,.‘:::...cg which are arrangay
Leaves are similar, In some species dimorphic jeaves

‘ - ofubilé.
i definite vertical rows along the stem. eg. L. volut

L Internal Structure :

A.Root 1.8 : nner stelar region,

l.

r

w5

B. Stem T.5 : | .

T

Internally root consists of outer epidermis, middle corté

S — -

Several root hairs arise from enidermis in pairs. .
oot hairs arise from epidermis in pairs it cortex - Outer cortex is Made
| ’

The cortex is differentiated into outer cortex an chymatous cells,

up of thick walled-cells and the inner cortex is made up oﬂbwnmP\nH\xﬁmyam
The .5__93 is monarch, diarch or triarch with one, two or three .uﬂ.o :
The xylemis ‘¢’ or* u'* shaped with protoxylem at the tips of curved xylem.

Phloem is present in between two arms of the xylem.

Epidermis

Outer /
sclerenchymatous V \\ pParenchymatous cortex

- o
cortex ARG
\ \\WQVA.@ OISTAVAAR Phloem
\ CLONS A 7 wwxr‘ .
Q..\.

7

Root
hair

Rotoxylem

z_mvm,xsms

-

-
.

© Fig. TS. Aerial root

<

Internally stem is differentiated into epidermis, cortex and stele.

The outer most layer mvam_ysﬁz_m having thick cuiticle and comprises of many stomata.
The cortex is divided into three concentric zones . The outer and inner cortex are
made up of mn_m_.m:ng%axm cells S:.._m_ %m middle cortex is paregchymatous.

The central stelar region is m\vmﬂ,mnmn_ from n.o._w.mx by well developed endodermis.
Below the.endodermis, peficycle is present which is 3 - 6 layered arid is made up of
thin walled cells.

A
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The stele 1. a _::_:..: o —-:)f——a >P
W W A ,
hout any pith ragion, it shows variation different

A four o
A ,__:_._. \ INAC
actinostele, plectostel b types of protosteles abserved 1o \S,:\::\::: , iz
s AR} A — . i
C e protostele and polyarch actinostele,

spacies, There

In actinostele the xylap i |
o SIERe form of radial arme and has philoem in batweer, 6y

L, semratom In plect
, Clostele Y X
lo the Xylem and phloam are present as alternating plates,

N mixe
Xed protostele. the R . leraptilnr scattars
.patches embedded in the ole, the xylam 16 present as irregular scattered

h,.’w v S ,.f::::.n,.

) : v [ uan
PhOem, og ¢ L corunum, n polyarch actinostele, the radiating

arms of ././._0_5 tr Nsform W
¢ \ A :
rmed into many lrregular lobes with :___::_: _5:_._:... In between.

EQ : L lucidulum.

'

Many leaf traces are , \
ARLA S S _ Y Nrew 1 P p .
AT present originated from the protoxylem points of the stele,

Inner cortex )
, _ _ Epldermin

- Quter cortex
ddle cortex

e

: Endodermis
Perlcycle

Metaxylem

Phloem - Xylem  Phloem

Fig. The stele of stent in different species : () L. serratum, (B) L. lucidulum,
(C) L. cernuum; (D) L. volubile

C.T.S.of Leaf:

1. It mjos.m the presence 0
region with mesophyll tissue in between.

2. The epidermis is cuticulate with many stomata.

3. The mesophyll is made up of loosely arranged cells with many large intercellular spaces

which contain chloroplasts.

4. A median ¢
xylem is surrounded by a zone of phloem.

f epidermis on both upper and lower surfaces, central stelar

oncentric vascular bundle is present at the centre in which the central
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Epldermie

ig. T.S. Leaf
Fig. T.S. Leaf consists of sieve tubes and

3. Xylem consists of annular or spiral trachieds and phloem
phloem parenchyma.
II. Reproductive structures : gia . Th
) s in sporangia . The
1. lycopodium is homosporous, producing only one kind of mno_.m: lls. The sporophylls
Sporangia are present at the base of fertile leaves called sporop «_\ m. The sporophylis
are arranged in the form of a cone like structure called as strobilus.
are spirally arranged on the central axis of the strobilus.
oragium i
2. Sporangia are developed on the adaxial side of each sporophyll. mmm: m.n d om_o .
reniform, kidney shaped measuring 1-2.5mm in diameter. The sporangium Is dev ped
on @ small stout stalk. _
3. Many spores are produced inside the sporangium. Spores are arranged in tetrahedral
fashion. . .
4. Each spore is minute, measuring 0.03 to 0.05 mm in diameter éns a triradiate ridge .
5

Spores on germination gives rise to prothallus.

Sporangium
Axis

Fig. V.S. of the apical portion- of the cone a:.c@z:b

sl
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: I TOR Viva VOOT! o , )

o L (ORAL EXAMINATIC

1. These are commop|y called as ‘ci e (O MINATION) |
A LIUD mosses',

2. In the sub genus
das A F—V.A:ﬂafh” "
stachya, « i
sporophylls, Va, stem is errect and leaves are undifferentiated from

3. Inthe sub genus-Rhoplaost chy
JAAUStacny

tive leaves by having dent @, stem is creeping and sporophyll differ from vegeta-

ate margins,

4. Root consists of charact
racterestic 'c' ar (1" ’
curved Xylem. acterestic 'C' or 'U' shaped xylem with protoxylem at the tips of

(57

Stem sh . diffar
ow four different types of protostele conditions.

e

Actinostele In L. ser ratum, Plectostele in L. volubile.

In actinostele
+ the xylem is in the form of radial arms and has phloem in between.

P
In _mnnOmnm.m. Xylem and phloem are present as alternating plates.

o w N

. In mixe \
d protostele, the xylem is present as irregular, scattered patches in the phloem.

10. In vo_<w33 actinostele, the radiating arms of xylem transformed into many irregular
lobes with phloem patches in between.

11." Lycopodium is homosporous, producing only one type of spores.

12. Sporophylls are arranged in a strobilus. Each spore is minute with a triradiate ridge.

T:vz,m..mm__i, .

Systematic Position : |

Division : Pteridophyta
Class g ,Rmanmﬁm

" Order :  Marseliales
Family = : z,ma,m:.mnmmm

Genus :  Marselia

I. External features :

1. Plant body is a sporophyte. It consists of slender rhizome from which several roots
mzmmnosmam lowerside .m:‘n-_zmmxmm towards upper surface.

2. szmq._Mm,.ﬂ..m:,\h.:am_\m_8::9 in many species rarely above the soil and is much branched.

It is divided into nodes and internodes,
| s arise from nodal region. Leaves are alternate jn two rows. Roots

3. Leaves and root .
regions. Roots are adventitious roots.

may also arise from internodal

—{j(5]
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Fig : Marselia showing habit

I Anatomical features :
(A) Root T.5 :

1. In w&:m«mﬂm .m.mnc,o? root shows the muam.:am‘ cortex and the central stelar region
Epidermis is single lzyered and is made up of thick walled celis. .
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PRACTICALS

4. The central wnm_m_.,_”m

S

Tl _ glonis covered cw\ -
e Xylem is diare

arch and exarch 1
centre with two aroups swx;::. Two large strands of metaxylem are present in the
the xylem , > 0L protoxylem on either side. Phloem is present surrouding

single layered pericycle and an outer endodermis.

(B) Rhizome T.S:

1.

S.

The outermost | i
SUIAYRr is epidermie
epidermis, do not contain any stomata and is continuous.

The cortex is different

ate 0 thr et . . i
caita. ated into three distinct regions. viz., outer, middle and inner

The outer cortex |
B _m g
Paranchymatous and consists of a ring of air chambers separated

by parench 5§ ;
yp ymatous septa. This layer is called aerenchyma.
Middle cortex i
1S made up of several layers of sclerechymatous cells.

Inner cortex i
HEXIS made up of many layered parechymatous tissue. Tannin cells are also
present in this region .

The stele mm.m. amphiphloic siphonostele. Single layered endodermis and pericycle are
present outside the stele and inside the stele . |

The stele no:mmmnm. of a ring of xylem tissue surrounded on both sides by phloem.

Thus in Marselia, the stele is covered both out side and inside by single layered
pericycle and endodermis . - |

The centre of the rhizome is occupied by parenchymatous pith.

Epidermis

Epidermis
’
", Al, space
4] |~ Septum
IS A Cortex
YT > SON uter endodermis
¢! iy uter pericycle
F—~+ Quter phloem
- Xylem
wAf Inner pericycle
LT  Inner endodermis  |nner
8 > Pith cortex

- ) Outer
endodermis

T.S. rhizome

T.S. rhizome (Sector enlarged)

7]
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) - idarmis
u w:—a_::‘:‘ _.a“::.‘. p;...r;mL..,.w :— 7?:? RA ]

Cutiela Epidermis Hypodermis

Ciex and stele

Ppidermis the outmost Iayer, made up o

L

SIngte lavered recitangulsr cels

3 Below  the epidermis 8 the

paranchymatous hypodernmis

4. Cortes s divided into outer cortex and
inner cortex. Outer cortex is consists of
8t chambers which are separated with
each other by trabeculae or septa.

S. Inner cortex made up of parenchymatous
cells and some of the cells contain stach
_ O tanning, T.S. petiole
6. The stele 1s surrounded by pericycle and
endodermis
7. Mylem is° V' shaped and the arms of ' V ' are separated below. Each arm of * <..
contain metaxylem at the centre and protoxylem towards the ends. The xylem is

completely surrounded by phloem.
(D) Leafiet 7.8. : .
1. The transverse section of leaflet shows an upper epidermis and a lower epidermis.
Stomata of sunken type are present on upper epidermis or some times on both
surfaces,

2. Mesophyll is differentiated into paliside tissue and spongy parenchyma made up of
many rounded cells, .

3. The vascular bundle is called concentric. In this type the central xylem strand is
surrounded by phloem . ,

Epidermis Spongy parenchyma
Vascular bundie
.\ Pajisade \ \82?“.3::«_3-

o

0 v 4B

\.,~“¢ d .

: LS. leaflet (part)

II1, Spore producing organ - Sporocarp ;

1. Marsella is :nnmamuo..cm. producing two types of Spores - micro and megaspores in &
specialized structure called sporocarp,

G Scanned with OKEN Scanner
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~a Structure
a WIth the heip aﬁ. = ._ developed laterally on petioles. They are
uncle i v O a o
peduncle is usually Unbranched - ng stalk called peduncle .
Hed and bear

the body of the sporoc
the raphe called horns

Each SPOTOCATD s 4 g
attached to the petiode

— a single sporocarp. It i
arp _&o_.m_z forming p. It is partly attached to

a raphe, There are two projections above

The sporocarp is bil
ater
terally symmetrical consisting of two equal halves

) Internal Structure of the sporoc
arp

Internally the sporo
car
P consists of a thick epidermis with many stomata followed by

H m i

tissue called sporophore

Each valve of the o .
o sporocarp bears a row of elongate sori on the inner side.
sorus is surr o P
! iIrrounded by a thin indusium, contains microsporangia and
megasporangia.
Microspores are in mi . :
p are developed in microsporangia and megospores are produced inside

megasporangia.

gium
Megasporangium -

Gelatinous - Indusium Sorus Microsporan

Placental
vascular
, bundle

#Sporocarp wall

-

orocap (4) Showing the plane of the section

udinal section of sp
rus (C) HLS of sporocarp of M. minuta

Fig. Horizontal longit
(B) Showing a single .so

~
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AP BOTANY - SEMESTER-TI| -  the " all Is revealed by taking the
RSt nside th o
6. The position and arrangement «of sporangid _:,,. transverse horizontal longituding
sections in three different planes, They are yertical {12
and vertical longitudinal sections.
(b) V.T.8 of sporocarp : e and less prominent on the
R i _ m?. e an b
1. The gelatenous mass is more prominant on the dorsd
ventral side of the sporocarp. ot ralid :
al side of the sporocary individual Sacm_ca

t covered by I

i are presen
2. Inthe lower half of the sporocarp, two sori are pres i oifaie
aan POres
ich have meg 5
3. The two sori contain either mega or microspongia whic

respectively. pe Al
in are dorsal, lateral anq
4. Three bundles of vascular supply are observed in V.T.S .They

placental bundles.
(¢) H. L. S. of Sporocarp

In this section,

1. The gelatinous ring is present on either side of the sporocarp in the ﬁ.o-‘B of patches.

2. The sori are in alternate rows. Each sorus has its own indusium .

3. The receptacle of mmn: sorus shows one megasporangium at centre and two
microsporangia on either side. This type of sorus is called a mwmqmnm sorus.

4. All the three vascular bundles as seen in'V.T.S. are present here also.

)

v

(d) V. L. S. of sporocarp :

.

1.  The vertical longitudinal section shows complete nm_mn_:ocm ring surrounding the central

micro and megasporangia with their indusia.

2. Ifthe section is passing through the median line, only megasporangia are seen; but if
it is slightly away from the median line only microsporangia are visible.

3. Many lateral and a single stalk bundles constitute the vascular supply.
(e) Structure of muo_.mm_"

1. Each microspore is round small (45 to 75 m in dia) contain two wall layers viz., outer
B "
exospore and inner endospore.

2. The central nucleus is surrounded by cytoplasm having many starch grains

3. Each megaspore Is _m_.om (0.3to0 0. m33 ) m___Umo_am_ in shape with a mBm__ projection at
anterior end called apical papilla.

[T0][}—
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o large bas al papilia, | .
The large basal pary ¢
Microspore and me

female gametophyy

apic
Nsists of

S Of vt \
nmwco.dm A MM.E%B.Z;: may starch grains and oil granules.
Serpores on Mination gives rise to male gametophyte and
Antheridia are aoE,_sce

do
female gametophyteg T

ametophytes while archegonia are developed on

———— VIVAVOCE (ORAL EXAMINATION) )
!’l’(‘l”’“

ed as 'Water fern',

It is commonly cal

plant body compri hi
: Y Comprises of *hizome, and leaves, Each leaf has four leaflets.

Bean shaped Sporocarps developed at the base of the leaf.
Root has characterestic air chambers and diarch, exarch xylem.

Rhizome has amphiphloic siphonostele

Marseli i
In elia, the stele is covered on both out and insides by single layered pericycle
and endodermis.

Petiole consists of 'V' shaped Xylem with metaxylem at the centre of each arm.

V. T.S. of sporocarp show two sori in the lower half covered by individual indusium.

H. L. S. of sporocarp show the sori in alternate rows. The receptacle of each sorus
contain one megasporangium at centre and two microsporangia on eithersides.

V. L. S. of Sporocarp shows complete gelatenous ring surrounding the central micro
and mega sporangia.

Microspore and megaspore germinates and give rise to male gametophyte and female
gametophyte, respectively. .

M0
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M CYCAS|
Division f o mm&.:r..:o\::g.m
Sub- Division mizzc&um\.\:m
Class: : D\nmqonmim
Order : Cycadales
Family ! Cycadaceae

Foliage Leaves Male Cone

FINY
()
00 {) dalld

7 .'\{(4: o
N
.‘ L

Vll‘\

'

A .:v.,mr SRR A A
A. Female plant . B. Male plant

Fig : Cycas circinalis
MORPHOLOGY . |
1. Plant Body :

1. Itis a diploid, E_omn_o:m (Male + Female) Sporophyte
2. Itislong lived, evergreen, arborescent (tree. .

- like) perenni .
1al
3.. It has unbranched columnar stem and a crow plant.

4. Young stem is underground later it beco
covered by woody peristant leaf bases.

[12][}

mes aeri :
aerial, erect, thick, unbranched trunk
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5. Presence of heterophylly - 14 1, o PR
f : Lype

(a) Scale leaves - (p;

5 of leaves,

imenta) bre
wn hair like structures
(b) Foliage leaves S
5 - Unipinnasily c .
varnation. Pinnasily compound leaves young leaves shows circinate

6. Early stages the root eyeta
O system is a taproot system and later replaced.by adventitious

roots.
7. Some lateral roots . )
ool : s become aerjal » dichotomously branched and are called coralloid
Paint of

Dichotomy

Fig : Collalloid root

2. Coralloid roots :

They are aerial A>vommoqou§ branches rapeatedly in a dichotomous manner to form
dwarf branched coral like mass called “coralloid root.

They are contain blue green algae.(Nostoc + Anabaena) and lead symbiotic life. They
contain lenticels. They are useful for nitrogen fixation and respiration.

3. Male Cone (Male ma_,o_:_:.m = Male :oim.,v ;

1. This is present at the tip of the Male Plant having

m<.3vo.n=m_ growth.
2, It :m_m.m short stalk, long, no:..nmn,_“ and oval -

structure surounded young leaves.

3. Mature cones appear woody (20-to-60cm long)
and consists many Bﬂn_\omnoﬂou:«\__m (stamens)
arranged acropetally in close spirals on the central

axis.

4. Some of the microsporophylls are is present at the (7

p and base may be sterile. . .

. ' .
extreme to Fig : Male cone

([i3]

———— Pl
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u
4

o«

fad

w

k.

]
. ine 2] .-,.\l..a.,.‘:.
mw e N, — . . ard Mare n...._.J ;\.\Jax m oYy

: -
e basai part nNarrow and sterie ank

(RS b & narrow ang ¢
_ : art
™e fertile part e present in between the basal p

4
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terminal sterile part is called muovrﬁn
1 the terminat == .

and apophysis.

ial) of the
- surface (abaxia
2:...‘,,.n?,..m.:.:., (Polten sacs) present on the lower Sur

THCTOSDOrOSph VY in Clusters ie catled sori.

, . ; rangia.
Un: (or) bicefed ndusial hairs occur entermixed with sporang

Fig . (B) Dorsal view of Microsporophyl| (C) Sori enlarged

(D) Lateral View

The female plant contain,
(like foliage leaves),

There is no formation of female cone,
The plant growth is monopodial,

They are pinnate (or) oval (or) rhomboidal gtry
It has three Parts.

(a) Lower stalk.
(b) Middle fertile part bearing ovules,
(c) Upper Stefile lobed (or) sérrated (or) divided in o

14

I

————

of Microsporophyl] (E) Microsporangium (L.S)

loosely Spirally arranged megasporophylls at the stem tip

¢

Ctures with dorsiventral nature.

Pinna like structure.
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y .\‘\..\.)\\ oro ~ :,.:.!fnf.!? et st e
6. MegosPorophylls are covereq by browinsh hairs (Ramenta).

aterally arranged

7. 1-to-6 pairs of ovudes are |
on the middle part,

Fig ..amwgﬁg.%@:u of Cycas

Anatomy (Internal structure): - Leaf base

STEMT.S.:

Leaf trace
girdle

Vascular bundle. -
Mucllage canals Medullary ray

Indirect traces )
Stem Stele Direct traces

v . \’
B Rachis

Fig : (A) Stem T.5 (Primary structure) T.S. Of young stem
B. Diagrammatic representation of departure of leaf traces from main stele to rachis.

—— | _.._J_H@

o e
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R oyt
" @33 s :,.1.22 structure) It has the - with outer € uticle.
_:.__a.,_‘.r:: leaf bass,

(a) Epidermis : It is a distinct and continuot

ar due to the P!

16 layel

aamhﬁ.:» @ C-a
& having rich starch grains,
. - 7

In the older stem it is not cle
atous cells

(B) Cortex : 1t is more with parenchym

the main ,‘_:,,:.,_n::‘.

Presence of “Girdle leaf traces * are
Mucilage Canals act as water reserviors.
Endodermis is not clear.
(€) Stele : Pericycle is not clear.

Primary stem V.8.- Conjoint, collateral, operl
D e 2 n m
stem - Eustele) vessels in xylem, companion cells in phloem ar i

's farge with parenchymatous cells rich with starch and mucilage

o with endarch xylem, (As in dicy
absent. The medulla (p, t

sullarys rays extended in between vascular bundles.

2. Leaf let (or) pinnule T.S. : It has the following part:

Primary
transfusion i Bundle Accessory .
Tissug oﬂﬁs_ Sheath transfusion  Cuticle
Upper

muama_a

Palisade
Spongy

Pholem
Fig : TS. Of leaflet of Cycas

a Eimvm“nwm::tﬁﬂwm“.w : It is present on the upper side (upper epidermis) and lower side
It contains single layer of barrel shaped cells with outer Cuticle,
Presence of "Sunken stomata” on the lower epidermis. )
(b) Mesophyll : | |
Present in between cuvm.m and lower epidermis, It contains,

- e e -
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(1) Hypodermis : It is _.:;,., — e
sent below the upper epidermis and above the lower

oidermis with sclerenchyny,
of hyma in the lamina and more layers in the mid-rib region.

A.O.c.w L ./’»n ,—.r; &ﬁ [} ﬂ . aﬂvaﬁ- ) "' 'v rﬁ—_ -
_ ) ‘, “\' w ‘ N_‘t \, ﬁ ﬁ 7 —' o} \ ﬂ. ~ ﬁd~ 4 3 - »tf.‘..‘ 4. » ‘:. ﬂﬂa(/ -: U w ot » "
, _ | ) -ﬁ ‘fa nldzd.:. — C \ .— N - abhas 3 — P — un U_J,—‘ﬁ——ﬁ_v m-

ﬂ.‘..-\v 1-%u0s~Cv ﬂh.r- -usn \ ) : — ) — Q0 Jﬂ—w l—-fu—— - _

and respiration,
(4) Transfusion tissue : 1t is pr
n tissue ¢ 1Uis present in between palisade tissue and spongy tissue.

They run parallel to the leaf let surface from the midrib to the margin.

They help in lateral conduction of water and salts and compensates the absense of

lateral veins in the leaflets,

(¢) Vascular bundle : Single, large vascular bundle present at the centre of the

mid rib.
It is surrounded by a bundle sheath.

The V.B. Iis conjoint, collateral , open and diploxylic (presence of centripetal and

centrifugal xylem).

The xylem is pseudomesarch.
A non-functional cambium is present in between centrifugal xylem.
Xerophytic Characters :

1. Epidermes has thick cells, Sunken stomata and outer thick cuticle.

& mn_m_.msngamﬂocm z<uon_.m:2m.

3. Presence of transfusion tissue in the absence of lateral veins.

It has the following parts: .

3. Coralloid root T.S..:
yered thin walled nm__m. in young condition, soon

(a) Epidermis : It has single la
riderm" due to secondary growth.

present below the epidermis w
ith. mucilage ducts and tanin cells.

replaced by" pe

(b) Cortex : Itis
inner cortex contains thin walled parenchyma w
The middle cortex is called algal zone with symbiotic nitrogen fixing blue - green

ith three regions. The outer and

algae (Nostoc + Anabaena). .

It has :Sm.,, single layered Endodermis.

-7
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- —— 3 P ,.a. C
() Stele ! It has 2 or 3 layers of pert Y

x + 3p).

le.

i 3
ternate and Triarch (

.carch, Al
Xylem + Phioem : Separate, Radial, Exarcil

yriderm
L Pe

" 4 -y

< _» Outer

Middle ﬁ Cortex

Ground plan

Trannin cell Phellem

g Inner Oo:,mx

-~ Endodermis
Pericycle

Phloem
Metaxylem

Protoxylem

Sector enlarged
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¢ s orthotropow:
1t I8 OITROIOPOUS Ovile

-

y It IS UNIEQMIC and protect in
! . nNer }
Fhucelius,

The integument has three 1a
AR

‘s

J.wﬂ:“ ﬂ.aw N .
ot esh layer - Sarcotesta
Middle stony layer - Sclerotest

. o4 ;,

faner flesh fayer - Sarcotesta
RS LR

(¢) Vascular tissuees is present |
\ present in the outer and Inner integuments of Nucellus.

) The integument s 1q
{ : surrounds the nucellus except at the tip to form micropyle.

&) Micropyle leads i .
6) Micropyle leads into nucellar beak and then into pollen chamber.

7) The nucellus arte A |
dh after melosis develop into female gametophyte (or) Endospertt

Mic
ropylar 33/-.. Microplyar canal

Archegonia Chamber__» Pollen chamber
Tissue of female

c-:..o»ov:ﬁ.o
, SR Neck cells

O % | Ventral canal
8 : nucleus
W Egg Nucleus

Inner fleshy Archegonium

. layer
Sclerotesta
Sarcotesta

Fig : LS. ( ) Cyeas Ovule
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) spermae
Division ! Gymnospeé
Class ) mamaumam .
Order ! Gnetales
Family : Gnetacedé
Genus 4 Gnetum

Vegetative structures : External Morphological Characters

: ¢ ot, stem and lezy..
1. The plant body is sporophyte which is differentiated in t0 700 aves

resembling the angiosperm plant.

2. Species like G. latifolia, G. ula, G. montanum are woody n_::um_‘? whijle G. contracty,.
is woody shrub.

3. Mostly the Gnetum root m<mﬁm3 is adventitious type.

4. Shoot system shows two types of branches; branches of limited growth and branches
of unlimited growth. .

5. The stem is usually articulate and differentiated in to nodes and internodes.

6. Leaves usually borne on branches of limited growth, they are completely absent zt
the _o.<<m_. _,uo&o: of the climbing stem.

7. The foliage leaves are mxmcu:_mﬁm shortly _umgo_mﬁm and arranged in o_unom_nm decussate
phyllotaxy. .

8. The leaf lamina is simple, _m_.mP lanceolate to o<mﬁm\. leathery texture, with reticulate
venation and entire margin. : . :

Fig : Vegetative Branch
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1.8. of young root;

{, The transverse section of
o Ol younq r :
J root appears nearly round in outline.

2, Internally it is differentiate

G Scanned with OKEN Scanner

d in to oute :
outermost single layered epiblema, middle multi

layered parancl
. ._ -
ymatous cortex and central vascular tis
issue.

3, The vascular bundl
es ar (ale

N € radial; the xylem and the phloem patches are arranged
ed by the parenchymatous tissue

’ ex n__ ( i H ﬂ h
d ONnsiIs _DC 0 ﬁ_\mﬂ:m_ﬁm NDQ <mmwm_m. Pit is Umﬂ Dﬂj<:_WﬁOCm.

PERICYCLE

PHLOEM

PITH
META XYLEM

PROTO XYLEM

Fig : TS. of root (Sector Enlarged)

1.S. of old root:

1. Outermost layer of the old stem is made up of multilayered cark cells.
layered cortex made u
ttered in the cortex region.

14

2. Below the cork, multi p of parenchymatous cells is present.
Thick-walled fibrous elements are sca

odermis and multi la

e a ring of multi layered

yered pericycle are present below the cortex.

3 mm:.m_m layered end
phloem appears lik
vascular cambium.

below phloem separa
d vessels and is travers

4, The secondary u::.umB tissue, formed by

the activity of
ted by the cambium. The secondary

5. Secondary xylem s present
ed by many thick multi layered

xylem comprises of tracheids an
medullary rays- ,
. . : E N




(AP BOTANY - SEMESTER-1I|

CORK

PERICYOLE
SFCONDARY PHLOEM SRREY

MEDULLARY RAY

SECONDARY XvLEM ~ &atil

VESSEL
PRIMARY XYLEM e

PITH 4

Stem

T.S. of young stem:

nnnnu.;‘ CFLLS

"}T, f}{ '
LAY '}?}r,]‘,f X
ENDODERMIS “ "" “'—'}‘I?% i 'g
YODERMIS -~ F s 7\}%‘
. i ;

1 L\
SOV CAMBIUM

Fig : T.S. of old root (Sector Enlarged)

1. The transverse section of stem S“’M’““\\ “. - CUbcLe
- " . ... - ‘.m&.- .h‘ -—-EP'TEHW!;
2ppears nearly circular in outline. Y oo iﬁ-f"mgﬂ LA

)

Epidermisis single layered made up
of rectangular cells with thick walls.

Thick cuticle is present on the
epidermis. Many sunken stomata
are present in the epidermis.

3. The cortex is multilayered with
chioroplasts in.the outer layers and

thick walled fibrous cells in the

lower layers.

4. No distinct pericycle and
endodermis are present.
5. The wvascular cylinder is

represented by 20-24 conjoint,
collateral, open and endarch
vascular bundles, The xylem

consists of tracheids and vessels, .

6. Broad parenchymatous madullary
rays are present in between the
vascular bund!es.

7. Pith is broad and parenchymatous,

[22]T}

O P e o S Dy o N
~ ?%?' ;‘“ :Q S CHLORENC Yy
()
, ~ 2
@’

N
FIBROUS CELLS
PHLOEM
Q @Y
ORI REE ™~ cueun
. % ’; : ‘.“ 5 |‘0' ", \
O 3 XY A0 XYLEM
R X R TA :

s

Fig . T8 ol young stem (Sector Enlarged)
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The outer periderm copgigy
NSISES of cork, ¢
Ok, cork cambium and secondary cortex.

—

2. Many lenticels are Present |
A ntoerre " »
’ Crrupting the cork layer at many places.

3. As in the young stemg
- Q Stems the cortey je
cortex is multi layered with parenchymatous cells.

4 A few thick walled fibrous colls
ells are scattered irregularly in the cortex. In the lower

cortex,an irregular ri
' gular ring of sclerenchymatous cells is present
. Normal type of secondar o o
] N a ‘Oowth i
secondary growth | ary growth is observed in species like G. gnemon and abnormal
1 1S observed in species like G. ula

.- LENTICEL

R~ CORK
T X }ﬁéﬁﬁs {

2
§
o
KX T~CORTEX

.
® §%ﬂ%%&o.§£
Q:.,.‘!\%FB L= yes
el 5
&5 -'.‘g R FIBROUS
O 5 &S LA~ CEUS
) 0@- e .
03 SNy ——PHLOEM FIBRES

=
) RIS T30R
\"-ﬁgfig‘ .‘:5‘7‘:‘1;‘ SECONDARY PHLOEM
A
o =S slaty e CAMBIUM

$e1
-y'e [ AP ol
‘§ A LA HALILL . SECONDARY XYLEM

V\”ywﬂ “..' ) i VESSEL’
 iNEme
o'\Q:Q @3}" 7
.v

' Fig : T.S. of old stem

Normal secondary growth :
growth occurs by the activity of interfascicular cambium developed between

1. Secondary
the vascular bundles.

2. Secondary xylem:is produced to the outside and secondary phloem to the inside of

cambium. _
'medullary rays separate the secondary vascular bundles.

3. Broad and multisoriate

Secondary xylem consists of tracheids and vessels.

Radial Iongitudi.nal section of wood :

f all gymnosperms, xylem consists of both tracheids and

1. As a common character o

vessels.

o -
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~ " e tracheids While gip, -
g

oen ON
of sanio are geel

[AP] BOTANY - SEMESTER-I| _
2. Uniseriate bordered pits showing bars

1s of vesse
and ::nx:mmm.

Is.
pits are present on the radial wal

“taue. broad
3. Medullary rays are _5..2:.._;::.:c:? bro¢

ood:

Tangential longitudinal section of w
y rays

d medullar
arly understood in .

vessels an
ys aré cle

1. This section shows the tracheids ,
nedullary ré

2. The exact shape, height and breadth of 1

section.

aped and many cg,
. i cellular, boat sP
3. Medullary rays are mostly parenchymatous, multi cellular .

in height. Hence it is called heterogenous ray:
on on the radial walls of trachei,

4. Bordered pits and simple pits are seen in Cross sectl

andvessels.
VESSEL
/ BORDERED PIT :
p : ~ TRACHEID e =
)~ . Il
) IGNIFIED CELLS = =
MEDULLARY RAY<{ “T[[e
k=
<t . s
MEDULLARY RAY ,
- | el
co BARS OF SANIO

SIMPLE PIT ©

—TRACHEID  goppeReD PIT || ~ )
Fig : T.L.S. passing through wood -~ Fig : R.L.S. passing through wood
Leaf |

T.S.of leaf : . ,

o il H

1. Cross m.mn:o: of the leaf shows, upper epidermis, mesophyll with a layer of paliside
and spongy parenchyma. ‘ s .

2. Epidermis is present on both side of the leaf covered by cuticle

3. Many stomata are present on lower epidermis.

4. Spongy parenchyma consists of several irr i
: : egularly distributed s : s
cells and lateciferous tupes, clerotic cells, fibrou

5. The mid-rib region is ver . _
y thick with many vascular by :
shape. ,mnosm,nm__m are present in patches below the <mmmm__Mw %hmwﬂ_,mnmm d in an arch

.
.
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i h vascular bu : —
b. ac Ndle is . . .
upper surface. conjoint, collateral and endarch with xylem facing towards

'

) STONE CELLS TICLE
ATICIFEROU 7 |
- S nm.:.m UPPER EPIDERMIS

NG I Y

.SCLEROTIC CELLS
LOWER EPIDERMIS

SPONGY STOMATA

PARENCHYMA CRYSTALS

peproductive structures: _
Plants are dioeceous. Male and female reproductive organs, the strobili are produced

on separate plants.

Male strobili (Staminate

strobili): .

1. The male strobili are borne-in
the axils of leaves. The
strobili may be branched or
-unbranched.

2. The long stout axis of male
strobili is divided in to nodes
-and internodes. _

3. At each node cup “like
structure called collar is
formed.by the fusion of pair
of sterile bracts. s

) Fig : A portion of male

4. The collars lie close to each  Fjg : Male Strobilus strobifug enlargedn'="

other, due to suppressed
growth rates of internodes.
5. The male flowers are aise in whorls in the axils of collars. In each collar, 2-5 whorls of

25-30 male flowers each were present.

Male flower
{. Each male flower consists of two
unilocular microsporangia (anthers) ona
small stalk E:Sonsoﬂmv.

2. A perianth is present surrounding the
flower, formed by the fusion of two
bractioles.

3. The anthophore elongates at maturity
and pushes the anthers beyond the

collar.

e s——
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Female strobili (Ovulate strobili):

1 8

rlm-

. - of
The structure and arrangement

strobilion cone axis is similar in bot!
and female strobili.

ymale

The female strobili are borne In axils 0
leaves as in case of male strobili.

At each collar, 4-10 female flowers are
borne in single ring.

On the upper part of the strobili, collars
do not bear any ovules. Each ovule
(female flower) has a small stalk.

The ovules on maturity c‘m:mno:ﬁma in

to seeds.

of ovule:

Internally the ovule consists of
a central mass of nucellus

.

envelope.

‘covered by three layered : ENDOSPERM .. ~

Of the three envelops, the
innermost integument elongates .
beyond the ovule and forms a
long micropylar tube.

Archregonia are hot developed
in any species of Getum.

OUTER INTEGUMENT :.//

INNER INTEGUMENT -

Female strobilus
Female strobilus - bearing seeds

MICROPYLAR TUBE

Y

PERIANTH

NUCELLUS - _:_

e p

,.h..w. of ocim.QMQwESQ:.Q

SR
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Seed
L.S. of seed

8 WG OUTERLaygn 1. The nucellus appears as a thin strip
7NN p
, ot at the apex.

2. The seed has three-layered envelope.

The outermostlayer is fleshy and
ENDOSPERM parenchymatous. It is free from base
EMBRYO to apex and contains sclereids and

stomata.

3. The middle layer is hard and protective.
It is differentiated in to paliside,
mn_mﬂmang\amﬁocmm:a parenchymatous
zones. The inner layer consists of

LS. of seed «UE@ES&@ . thin-walled parenchymatous and

lignified cells.
4. Massive endosperm is present at the

center of seed, which encloses single
dicotyledonous embryo.

5. Embryo is differenciate into radicle
plumule, nogmao:m and nm_<nqm

mvonz._.m FOR VIVA VOCE (ORAL mx>znz>.:oz@

Plant body resembles the angiospermic sporophyte with stem leaf and roots.

The foliage _m.m<mm are lagre, lanceolate with reticulate venation and opposite
decussate phyllotaxy.

Xylem consists of both tracheids and vessels.

The end walls of vessels in Gnetum do not break completely as in angiospermic
vessels. |

Roots show diarch xylem.

Medullary rays are parenchymatous, broad and many cells in height.

Members of gnetales resemble m:o_omum::m in that their reproductive organs resemble
flower-like structure. |

The integument of the ovule extends beyond the ovule to form .38335: tube.

A. (27}

Archregonia are not developed 5 any species of Gnetum.
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CYCADEOIDEA (BENNETTITES)
I, External Characters :

_ n<nunoo_no ‘

Class + Cyeadopsida

Onder ¢ ﬁ”,.2:».i.\m:?.,.

amily + Cveadeoldeaceace
Family Cveadeotde

Itis a fossil plant,

2. It has a short unbranched trunk with cluster of
branches at the ground level.
3. -The trunks were spherical, oval (or) columnar
4. It was cavered by an m_..aocﬂ of persistant leaf bases
with multicellular ramenta.
5. It contains large pinnate compound leaves with parallel
veins and show xerophytic characters.
6. The flowers were hermaphrodite.
II.Stem T.S.:
1. Epidermis is not clear due to persistant leaf bases
~ and ramenta, S
2. Cortex and pith are large with parenchyma cells,
- mucilage canals and leaf traces are present
(absence girdle leaf traces).
o Leaf Base
3. Vascular bundles are conjoint, collateral, open, Leaf Trace
endarch and present in a ring. Phloem
Xylem
4. The secondary wood is manoxylic, Ramentum? | nwagca

.
.

G Scanned with OKEN Scanner



v

| P
(]
[ =]
i~ _ m
ospOrophylls |PRACTICALS| A
—1 3 Y i =
0 — ' I
. flowers were bisexual, o curred in M
i o o ,. vin the A of leaf hases L:aca( =
, The™ acts are arranged ke p . =
v Y \.. ’./u“’n.'”_'/_ W
. The MICrOSPOrophvis are similar to ks
[ aower). AT 1o stamens and they ave 08 te 20 i number (0 A =
(48]
. The) were like foliage laves has &
T nnae. S having a central rachis bearing 10 (or) more pairs.of G
. They were present altematel
: ternately on eithes side <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>