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monocotyledonous and dicotyledonous tissues.
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[T.S. STEM] [T.S. LEAF]
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Visual pattern recognition is the

J

fastest path to anatomical mastery.




The Functional Architecture of Higher Plants

OUTER_BOUNDARY BULK_TISSUE CONDUCTING_TRACTS

Epidermal System Ground System Vascular System
Elongated, compactly arranged All tissues except epidermis and Complex tissues (xylem and
cells forming the outermost layer. vascular bundles. Consists of phloem). Arranged radially in roots,
Regulates exchange via stomata and parenchyma, collenchyma, and and conjointly in stems and leaves.
minimizes water loss via waxy sclerenchyma. Forms the cortex, Translocates water, minerals, and
cuticle and trichomes. pericycle, pith, and leaf mesophyll. photosynthates.

Anatomy reveals evolutionary adaptation: internal structures are directly adapted to environmental demands.
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Root Anatomy: Xylem Count and Pith Size

T
e Sl

Both share an epiblema
(epidermis with root hairs),
cortex, and an endodermis
sealed with water-impermeable
Casparian strips.

.

[DICOT T.S. ROOT]

(4 XYLEM_PATCHES: 2-4 (DIARCH TO TETRARCH) 4 XYLEM_PATCHES: >6 (POLYARCH)
4 PITH: SMALL / INCONSPICUOUS 4 PITH: LARGE / WELL-DEVELOPED
4 SECONDARY_GROWTH: PRESENT (CAMBIUM RING) [4 SECONDARY_GROWTH: ABSENT

[MONOCOT T.S. ROOT]
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TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Stem Anatomy: Vascular Organization A

TopAll
[DICOT T.S. STEM] [MONOCOT T.S. STEM]
v" ARRANGEMENT: RING v" ARRANGEMENT: SCATTERED (Peripheral smaller than central)
v" BUNDLE_TYPE: CONJOINT, OPEN (CAMBIUM PRESENT) v' BUNDLE_TYPE: CONJOINT, CLOSED (NO CAMBIUM)
v PITH: CENTRAL, LARGE SPACES v BUNDLE_SHEATH: SCLERENCHYMATOUS
Starch Sheatl dod 5 cells WARNING: Do not confuse root endodermis
I (Casparian strips for water regulation) with

dicot stem endodermis (Starch sheath).




Leaf Anatomy: Dorsiventral vs. Isobilateral
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[MONOCOT T.S. LEAF]

[DICOT T.S. LEAF]

v MESOPHYLL: UNDIFFERENTIATED
v/ STOMATA: BOTH SURFACES EQUAL
v/ VENATION: PARALLEL (Similar sized

v MESOPHYLL: DIFFERENTIATED (Adaxial
Palisade + Abaxial Spongy)

v STOMATA: MOSTLY ABAXIAL (LOWER)
= vascular bundles)
v VENATION: RETICULATE
(Vascular bundles vary in size) Bulliform Cells — Large, empty adaxial cells in grasses
A that absorb water to expose the leaf, or become flaccid
to curl the leaf inward during water stress.
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The Rapid Diagnostic Heuristic [(HEURISTIC] [ [EXAM PREP] |

ﬁ Look at Vascular Arrangement. H

[ RADIAL ] [ CONJOINT ]
It's a Root. It's a Stem or Leaf.
2-4 xylem patches, Polyarch (>6), Ring Scattered
small pith large pith arrangement arrangement
. 4 4 \ 4 \ 4
A [ Dicot Root ] [ Monocot Root ] [ Dicot Stem ] [ Monocot Stem ]

TopAll

Key Takeaway: Mastering this visual decision tree is the single most efficient
way to diagnose plant anatomy without relying on rote memorization.
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