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Cell wall Middle lamella
Primary wall

Secondary wall
Plasmodesmata

Protoplast Nucleus Nuclear envelope
Nucleoplasm
Chromatin
Nucleolus
Cytoplasm Ground substance

Organelles bounded by
two membranes:

Plastids

Mitochondria
Organelles bounded by
one membrane:

Microbodies

Vacuoles (tonoplast)
Endomembrane system

Endoplasmic reticulum

Dictyosomes
Vesicles
Plasma membrane
Cytoskeleton
Microtubules
Actin filaments
Ribosomes
Ergastic Crystals
substances™* Anthocyanins
Starch grains
Tannins

Fats, oils, and waxes
Protein bodies




T 2% ##L(Materials )

Leaf of Egeria densa (7KZ&E%)
Leaf of Rhoeo discolor (‘& EE5)
Scale leaf and root of Allium cepa (&)
Fruit of Lycopersicon esculentum ()
Fruit of Capsicum annuum (Ef#0)
Tuber of Solanum tuberosum (& $5%)
Endosperm of Oryza sativa (f&52K)
Pulp of Musa sapientum (F£)
Leaf of Ficus elastica (E[JfE &2
Stem of Tradescantia virginiana (‘ZHEFHE)
Petiole of Begonia sp. (Fk/E%5)
Solutions
Salt water / Methylene blue/ lodine solution
0.02% Eosin solution/ 0.01% Neutral red
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'K 3 X (Egeria densa )
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f F qm® (Non-green plant cells)
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HEBEP & AL ok
(the inner epidermis of Allium cepa )
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L8 ¢ (vital staining)-+ 4 #7 »c % i3
m  0.01% neutral red—vacuole
m 0.02% eosin— cytoplasm
1.2 % — ¥ 0.01% Neutral redgt 0.02% Eosin
Solution3+ gt ? ¢
2.E - R EEBE AP ALGEAFDT) > T
F o # 31015447 (¥ REE)

m  methylene blue—nucleus
methylene bluet 454 45 £ £ 3 ¥ = distilled waterg %
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protoderm

central cylinder

cortex

root apex




1.5 p Jm¥e ek o % v (Lycopersicon esculentum)




¢ $8 (chromoplast) :

¥z (Capsicum frutescens)




m w7 chig 2 $= B (ergastic substance)
(A)¥k ¥ #-(starch grains)
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A& %= ¥ (starch grains) :
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(Solanum tuberosum)
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& & (crystals) :
B B #3% (Ficus elastica)

¥ ¢ (leaf) |
& 5 5hk 3 5 (cystolith) ( Calcium carbonate §

} Epidermis
... Cystolith
.. Palisade tissue

} Spongy tissue

.. Palisade tissue
} Epidermis
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% & (crystals) :

-4 wBEEX (Tradescantia
virginiana)
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- 44k & &% (raphides)
(Calcium oxalate)




(Lemna trisulca L.)

(crystals)
B 5 (leaf)

e

=)

3L

\‘P B
| "5
< g

&k & & (raphides)
(Calcium oxalate)




£ & (crystals)

# & % (Begonia sp.)

H; # 45 (petiole)
- a"a ;"éi;-l% k= a“a (druse)
& T835.5% & (prismatic

crystal) (Calcium oxalate)




