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First lfear Biology 2025
Mineral Crystals:
Crvstals of various forms are present in the cells. They may ccowr singly Calcium EWStElS
or may accumulate together getting peculiar shapes

Raphides are needle-shaped Calcium oxalate erystals.
Cystolith is a Caleimn carbonate erystal formed as an iteinal outgrowth
of eell wall and appears like cluster of Grapes.

1-Ca EE13 2-Ca-Oxalate
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Parenchyma is a living tissue with thin

primary cell wall made up of eellulose,

Polyhedral parenchyma
L Oy Jre

stellate-shape parenchyma
NS B et

Lab 1 T
Specialized types of parenchyma

A) Chlorenchyma: It is parenchyma that has chloroplasts
(green plastids). Function: photosynthesis.

B) Aerenchyma: It is parenchyma that has large intercellular
spaces (air spaces). Function: exchange of gases.

C) Storage parenchyma: It is parenchyma that stores food
(e.g., tuberous stem and root store starch grains).

Uppsr Epiamis Starch grains
Mhin air spaces
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Lab 1 types of Collenchyma:

2-Collenchyma

% Collenchyma 1s a iving tissue.

< Cell wall is primary, thick, non-lignified.

Collenchyma

There are 4 tvpes:
A) Angular collencliyma:
The Cell wall deposition oecur at their angles

Intercellular spaces absent.

B) Lamellar collenchyma (Tangential ):

The eell wall deposition oceur only on the
tangential walls, and

the radial walls are devoid of thickening.
Intercellular spaces absent

C) Lacunar collenchyma:

The Cell wall deposition oecur on the walls
facing the intercellular spaces.

Intercellular spaces present.

D} Annular collenchyma:

The eell walls are uniformly thickened




3-Sclerenchyma

% Sclerenchyma is a dead tissue, at maturity.

» The cells have lignified secondary walls.
“ Sclerenchyma has simple pits,

Iypes of Sclerenchyvina;
» Sclerenchyma is divided into two types:
sclereids and fibers.

i) Fibers:
Narrow
furnen
ignilied
thick wall
Transverse section Longitudinal section
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Lab 2

Types of fibers (based on position):
1- Xylem fibers. Associated with the xvlem.
2- Phloem fibers. Associated with the phloem.

3- Cortical fibers. In the cortex,
4- Pericyelic fibers.  In the pericycle.
5- Bundle sheath fibers, ipoiahas
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1-Brachysclereids (Stone cells)

3- Osteosclercids (Bone cells)

Lumen

Thick
cell wall




Lab 3
1.Collateral or Conjoint vascular bundle:
In stems and leaves.
Xylem and phloem are arranged at the same radins, side by side.
There are two tyvpes of collateral vascular bundles:

a. Closed collateral vascular bundie:
Cambium is absent in between phloem and xylem.
Example: monocot stem & monocot leaf,

b, Open collateral vascular bundle:
Cambium is present in between phloem and xylem.
Example: dicot stem & dicot leaf,

Closed collateral Open collateral

: vascular bundle vascular bundle i o
2. Bicollateral vascular bundle: Callateral or Conjint vascular bundle T "
In which phloem situated on the outer and inner sides of the

xylem

There are 2 strips of cambium ie, inner and outer cambium.
Inner cambium is present between inner phloem and xylem.
Cniter eambinm is present between the outer phloem and xylem.
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Lab 3
3. Radial vascular bundle:

In roots, xylem and phloem are arranged in an
alternate manner on different radii.

4. Concentric vascular bundle:
in which either phloem surrounds the xylem or xylem
surrounds the phloem completely. On the basis of
encircling, further divided into two types.

A. Amphivasal vascular bundie:
sylem completely surrounds phloem

B. Amphicribral vascular bundle:
phloem completely surrounds xvlem

Radial vascular
bundle

Amphieribral Amphivasal
Concentric Concentric
vascnlar bundle vascular bundle
Concentric vascular bundle
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Differences between Dicot root and Monocot root Lab 3

Dicot roots Monocot roots
1. Xylem is usually tetrarch (2-8). . Xylem is polvarch (> 8).
= Pith is usually narrow or absent. 2. Pith is usually large
3. Cortex is wide. 3. Cortex is narrow

. Metaxylem vessels are circular in cross section,
. Hypodermis is of sclerenclyma.

. There is no secondary growth.

4. Metaxylem vessels are polygonal in cross section
5. Hypodermis is of parenchyma
s. Secondary growth is generally present.

1 B n

B e ' Radial vascalar bundle
Root hairs
Al ki ciled 1) el Epidermis il pla | pdad ekl
Diagra m,;' Dicot roat - \PaERrouninyer) nhm_emmmt_;_t

Exodarmis
Cortex—-—
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Root hairs Passage ce“s

(PHliferous layer)
Exodermis

Casp'arian strip .’:{r'
. . ”t r
Phloem TN
Protoxylem
v »
o Metaxylem :

e 3
- L A ' D |an' t Root
Details of Dicot Root M"‘ onocot Roo
i) it vt i el ot 3 LN ol s 520l S )
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Thent stem

Monneot stem

1. Hypodermis is of Cu:lﬁe-nl:'h}m.
2. Ground e is differentisted mto cortex, and pith,
5. Btarch sheath is present.

4. Meadullary reys are present.

5 Vascular bundles are open, collatesal.

. Vescular bundles are aranged m a mng.
7. Vessels are arranged in redial rows,

& wessels are polygonal in cress section.,

g Bundle sheath k= absent.

1 Plioern parenchyima is present.

L Hypodermis is of Sclerenchyme.

z. Ground tissue is nok differentinted (made of parenchyima).
3. Starch sheath is absent,

4. Madullary rayvs ere absent,

5 YWaseular bundles ave dosed, collateral.

& Vesoular bundles are seatterad,

7. Vessals are arranged in Vor Y shape,

B vessels are circular i cross section

5. Bundle sheatl ia pmse-nt

Lah 4

Collenchyrmsa
Chlorenchyma
Parenchyma
Starch sheath

Pericycle
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Differences between Dicot Leaf and Monocot Leaf Lab 5

the lovwer surface has nwore stormata than the wpper ane.
4. ¥ascular bundles: open collateral,
5. Bundle sheath: of parenchyma.
6. Wes=els are arranged in radial mos,
7. Fhloem parenclivina i present.

Dicot Leal Monocot Leaf &
1. Hypodermis at the midril is of mollenclyma. 1. Hypodermis at the midrik is of sclerenclyima
2. Mesophyll is differentinted into; palisnde and spongy tissues. | 2, Mesophyll is not differentisted. Revision
3. stomata ave present only on the lower smface, or 3. stomata are present on botly lower and upper

gurfoes,
4. Vascular bundles; closed collateral.
5. Bundle sheath: of seleremchyma
. Vessels are arvanged m inverted ¥V oe Y shape.
7. Fidoer parvenchvima &= abesnt,

palizsde Hasue
eparEy Hesne 4

HHH-,-iﬂ-lﬂTﬂﬂlgiﬂ Py k] ol ke i el
Diagram of Dicot Leal Detalls of Dicot Leaf

M 5301 e 4 O (s Al 53l b 4 i s

Diagram of Monocot Leaf  Delails of Monocot Leal
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Closed collateral
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Differences between Dicot Leaf and Monocot Leaf

/

Dicot Leal

L Hypodermis at the mdrils is of coBene hyrr

3. stnmists are presont anly on the lawer surfisce. oy
the lower murface has mare ctomati thun the upper one
4 Vaseular bundles: open oolletoral
5. Bundle sheath: of parenchymas
6. Vessels aro Wrrnnged in radial rows
2. Vhloem parenchy mi is present

2 Mesophydl is differeatinted into: plisndde and spongy tissues

_Monocot Leal

wermis at the o in ol sclerenchymn

are present on both fower and uppet

nurfaoes

| 4, Vascular bundles: cloced colluteral

:_ of &
6. Vessels are arranged in gV or ¥ slug
2, Phleem pa

m :::.__.. n .:

..:_.»:._.. g
NpOngYy e

Caenbxtun * P

Plioem ¢

upper epudeemis

" el imabe Hmayn
Y ) spony Hesure

s

Mesephiyll |

Wy
v pdenin

.

Phlowem

T J

iyt .Eu«&%__ il oo
Diagram of Dicot Leaf

T f
) il e k3] ekt ot |
Detalls of Dicot Leaf _

epidern

|

Al ..!F‘Lc.t.\f‘?e “alt sl kﬁ&it‘&

Diagram of MonocotLeal  Details of Monocol Leaf




Monocol stet

L Hypodermis s of Seletenchyma
and pith, 2 Ground tissae 8 not dfferentiated (11
4 Starch sheath b absent

4 Medullary mysan absenL

5. Viscubar bundes are closed, collateral,
o. Vaxcular bundles are seattered.

Vessels are armnged in v or Y shape

x vessels are cipeudar 1n CTOSE sertion

g Bundle Theath i present
a s absent

Dicot stem
1. Hypodermis s of Collenchyma
Ground tissue is differentiated into cortes,
¢ Starch sheath is present
4 Medullary rays are present
5 Vascular bundies are open, o ilateral
& Vascular bundlesare arrangrd n @ ring

4+ Vessels are arranged in radinl rosYS.

sl of parencliyrivil

N

& vessels are polygonal in cross section

o Bundlesheath is absent
yao. Phloem parenchyma 12 present 2 Cuticle — e Phivem

3 .Vl\:\.\\l\\u\ Tpicurmis —— S s
00 B UGk i) b et B

il _.}v. - //.\/V Hypodermis o8 2 > g
Diaggram of 7 =N /ﬂfw/ Ground tissue M//./wm _,( [ ? u44Qu.. Diagram of gozononymnwa
- E PN .I»W.m. /N//V,J\ Collenchyma _T %h £l g L\ 099
— L% _,fkw.l Chlorenchyma .m g .m,.../o.x...”
o h Sk Parenchy™a i

. ... ]
_w; \._LJ% Srarch sheath _#W i

Coriex bt -~
. pith \ - .Jll.l\..f s \
parenchyma of' 7 gl | \ : |
| Lo . !
Ground tissue ot e \ Ooﬁun:— . e
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ronir ™ / pundlie _ 2=
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Root haixs passage cells

- Epidermi Z
{Piliferous layar) AT :
Exodermis —— J‘O A .\_Hn|». 5%
1 ESRY
-” W (e i .
oo Stf O S0 .‘J
:
Cortex l.nl.\\\\v. ..'
Pericycle ”.

Endodermis G
- rd...'.,.u

g C

— Phloem — &% @C..“Ol. 3
Protoxylem .\\ .6..’“4..‘0.‘0
Metaxylem S o ®

Details of Dicot Root 2 Details of Monocot Root
aadadl .\t”r. &[bﬂ Al Gila ] e (el s
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Differences between Dicot root and Monocol root —
Monocot roots = =1}

Dicot roots

. Xvlem is .x.,_v_:qmr (> 8). |

¢ Xylem is usually tetrarch (2-8).
+ Pith is usually narrow or absent.
v Cortex is wide.

5 Hypodermis is of parenchyma.

7 ﬁb&mﬁ— 1SCILA &ga——a e

| . oA~

| it e ] o )

s Secondary growth is generally present.

. Pith is usually large
,

y Cortex is narmow.
. Metaxylem vessels are circular in cross section, |

+ Metaxylem vessels are polygonal in cross section.
. Hypodermis is of sclerenchyma.

o There is no secondary growth.

/._

\ » Radial vaseular bundle
Root hairs~, -
Epidermis Bl Gola! iyl el e )
(Piliferous _m&o: Diagram of Monocot reot
Exodermis 2 =
e
Cortex—— /‘.\\,:\\WU\ \\l“/./

s




arranged o an
¥

3. Radial vascular bundle:

In roots, xylem and phl

ern - arc

manner on different radit.
"

4. Concentric vascular bundle:
1 m..:ﬁ:::,m th

in which either phloen

alternate

¢ xylem or xylem

On the basis of

surrounds the phloem completely.
enecircling, further divided into WO Lypes.
A. >3u2<mmm. yascular pundle:
xylem completely surrounds phloent.
B. )q:t_.zo_..c_.m_ vascular pundle:
:  currounds xylen. )
phioem oc_ﬁv_mnm_w R ; .‘»-:_.d.-n—.._r..w_ Amphivasal
. Concentric Concentric
Radial vascular
. yascular pundle vascular bundie
»,

pundle
Oosnna—...n yvascular pundle
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a.n.-:nnn..ln.. Conjoink vascular bundle:

In stems and leaves.

Xylem and phloem are arranged

There are fwo types of
oo__mno.‘m. va

at m_mw.&ﬁﬂea:_.m. side

oc:ppm..u_ yascular pundles:

scular pundie:

a. Closed
1d xylem.

Cambium is

ular pundle:

ateral vasc
een phloem and xylem.

gent in betw

Cambium is pre
stem & dicol Jeaf.

Example: dicot
cular pundle:

ceral vas
d on the outer and

2. giecolla
oem situate

In which phl

ner sides ©

by side.

on'e cambun

< M ouee Giio ~
- : et

3 i

.ﬂ el cam

r pae ghioem o

= -
Closed collsteral Qpen collateral 8 nop”u- ral
(ascular bundle cascutar bundie >

E2e vascular bundie
Collateral of Canjoint vascular pundie

f the

ambium.
xylem.
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4- Actrosclereids (Star-shaped cells)




< Sclerenchyma is a dead tissue, at maturity.

% The cells have lignified secondary walls.
%+ Sclerenchyma has ssmple pits.

» Sclerenchyma is divided into two types:
selereids and fibers.
i) Fibers:
INGrmow
lumen
Lign#iod

thick wall

ro:n::na_ soction

Types of fibers (hased on position):
1- Xylem fibers, Associated with the xylem
2- Phloem fibers., Associated with the phloem
3- Cortical fibers.
4- Pericyelic fibers. In the pericycle 3

5- Bundle sheath fibers. w...nd“...uwwnw bJ..b»\m:G .rw.&vv &

=522

in the cortex.

A L350 Rtaty T
~

4_4 . @

R, B
. IH,».. tmary 5

s o

ylen

B v 21T w\ .‘
toen

or g™

Catical

Warnex iy



< Collenchyma is a living tissue,

% Cell wall is primary, thick, non-lignified.
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Collenchyma

Types of Collenchyma:

There are 4 lypes:
A) Angular collenchyma:
The Cell wall deposition occur at their angles

Intercellular spaces absent.

B) Lamellar collenchyma (Tangential):
The cell wall deposition ocenr only on the
tangential walls, and

the radial walls are devoid of thickening,
Intercellular spaces absent.

C) Lacunar collenchyma:
The Cell wall deposition occur on the walls
facing the intercellular spaces.

Intercellular spaces present,

D) Annular collenchyma:

The cell walls are uniformly thickened.




2-Collenchyma
< Collenchyma is a living tissue.

4 Cell wall is primary, thick, non-lignified.

et 9
Wnc:n:nr.ﬁd; 1
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Tyvpes of Collenchyma:

There arc 4 types:
A) Angular collenchyma:
The Cell wall deposition occur at their angles

Intercellular spaces absent.

B) Lamellar collenchyma (Tangential):
The cell wall deposition 0CEUE only on the
tangential walls, and

the radial walis are devoid of thickening.
Intercellular spaces absent.

C) Lacunar collenchyma:
‘Ihe Cell wall deposition occur on the walls
facing the intercellular spaces.

Intercellular spaces present.

p) Annular collenchyma:
The cell walls are uniformly thickened.
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. b 2 alized f
Varens : . . Specialize es of parenchyma
whyma is a living tissue with thin ) L : yp P
primary el wall made up of cellulose A) Chiorenchyma: It is parenchyma that has chloroplasts
(green plastids). Function E:.:;u..—:rn.y.rm.

B) Aerenchyma: It is parenchyma that has large intercellular

yees), Function: exchange of gases

spaces (alr spi

C) Storage parenchyma: It is parenchyma that stores food
(e.g., (uberous stem and root store starch grains).

—

Polyhedral parenchyma
Starch grains Sy

_ Py N NS

Alr spaces

o B Apaces
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stellate-shape parenchyma
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