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Figs. Y+ derbnl fo selcituc detalosi dna sleep fo snoitceS .''-Yand Sweet ¥ —Y sdnetxe elcituC .\ + derbnl fo leeP .V .V« - cell
layers into the interior, interfacing with collenchyma. Unstained. °Y+x renni otni sdnetxe elcituC .) : + teewS fo leeP .A .
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Fig. 2 - The plant, its thorns, microscopie direct examination and culture, M, pudica (A} 15 known as a “sensitve plant”

because it closes its leaves after being towched. Tt has an erect and branching stem heavily filled with thoms (B, amows). The
thivims weere cut at their hase and seraped for direct examination (C, armow), where two types of dematiaceous hyphae were
observed: sinuous, long, branched, septated hvphae (1, black armow) with a globous kerminal portion (1, white arrow) or small
(3 w0 4 cells) hyphae with a blunt-end i one extremity and a cup-shaped-end on the other extrematy (E). In culture, after 14

days at mom emperature, colomes of black filame ntous fungt with a ough suface could be sdentified on the thom (F, armow).

Scale bars: A6 em, B: 2em, C and F: | em, I 50 pm, E: 30 pm.



Fig 4

a—e Light (LM) and /~h scanning electron microscopic (SEM) investigation of silver chloride (AgCl) precipitates in isolated
cuticles of Populus canescens. a Untreated cuticle of P canescens. bP. canescens cuticle with AgCI precipitates after
treatment with 10-2 M NacCl from the morphological inner side and 1072 M AgNO, from the morphological outer side of the
cuticle for 24 h. White arrows indicated black AgCI precipitates. ¢ White arrows indicated black AgCI precipitates over a
vein. d Untreated cuticle of P canescens. White arrows indicate the bases of shed trichomes. e AgCl precipitate (white
arrow) next to the base of a shed trichome (black arrow) without an AgCl precipitate. fSEM micrograph of the surface of
an untreated P. canescens cuticle serving as control. g Crystalline AgCl precipitates (white arrows) on an isolated P,
canescens cuticle after treatment with 102 M NaCl from the morphological inner side and 1072 M AgNO, from the
morphological outer side of the cuticle for 24 h. A Crystalline AgCI precipitate on an isolated P. canescens cuticle at a
higher magnification



Higher magnification
view of connected islets
of inner adaxial cuticle
after enzymatic
digestion. Arrow

indicates hair pore. Bar =
Y.
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Fig 2

Light microscope image showing the large
amount of mucilage (b/ue halo surrounding the
root) and border cells production in a Zea mays L.
root tip. Labels indicate the root quiescent centre
(A), the main root elongation zone (B), and the
mucilage halo in which the border cell are
embedded (C). The mucilage is stained with
anifine blue
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Figure 1. Scanning electron microscopy graph of epicuticular
waxes on a cabbage leaf (Brassica oleracea) shows
perpendicular orientated rodleds and interspersed some
smaller wax filaments.
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Figure 10: Epicuticular wax crystals in an area of 4 x 3 um?2. The upper side of the lotus
leaf (a) has the highest crystal density (humber per area) of wax crystals and the smallest
spacings between them. Lotus upper side (a) ca. 200 tubules per 10 um?; (b) Lotus
underside ca. 63 tubules per 10 um?; (c) Euphorbia myrsinites ca. 50 platelets per 10
um?; (d) Yucca filamentosa ca. 17 platelets with over 80 jags per 10 um?; (e) Brassica
oleracea ca. 22 rodlets and tubules, and (f) Eucalyptus macrocarpa ca. 50 tubules per 10
um?2. The larger spacing between the wax crystals of the other surfaces compared to the
lotus upper side is obvious
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Moist air

Inside a leaf, the area not occupied by cells is filled with moist air,
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il <l 43 ) Douglas fir Leaf epidermis
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The phyllosphere is the microbial habitat extending from the surface of the cuticle
covering the leaf epidermis to the outer edge of the boundary layer surrounding the leaf
and inward into the leaf tissues.
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Nymphaea sp leaf showing Sclerids
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Wind Pollination

Pollen grain carried by wind from male Fremont Cottonwood
catkin to female Frer.*m.vlr Cottonwood catkin

Pollen Grain

Male Fremont Female Fremont
Cottonwood Cottonwood
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Staminate Flowers

Pistillate Flowers
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Silene vulgaris - seed with a coarse surface

Thelocactus seeds are
medium-sized to large,
with the longest axis of
1,5-2,3 mm and a
diameter of 1,1-1,7
mm. The hilum-
micropylar border is
expanded around and
constricted above the
hilum. Testa cells are
smaller near the hilum.
Anticlinal boundaries
are raised, straight to
irregularly curved.
Outer periclinal walls
are tabular, domed or
conical with a smooth
or verrucose surface
sculpture






Wind Dispersal

Rambutan Fruits

The edible, pearlish white, juicy, crispy, sweet
and subacid flavored flesh (sarcotesta)
conceals a single seed with a thin, fibrous
seedispersald coat (testa).

Travel dispersal



http://blog.lib.umn.edu/michaels/thursaft/2009/09/travel-dispersal.html
http://en.wikipedia.org/wiki/File:Female_coco_de_mer_seed.jpg
http://en.wikipedia.org/wiki/File:Female_coco_de_mer_seed.jpg
http://blog.lib.umn.edu/michaels/thursaft/2009/09/travel-dispersal.html
http://blog.lib.umn.edu/michaels/thursaft/2009/09/wind-dispersal-dandelion-dn.html

Seed Dispersal by ingestion

Quercus palustris)

orchid seeds


http://blog.lib.umn.edu/michaels/thursaft/2009/09/seed-dispersal-by-ingestion.html
http://blog.lib.umn.edu/michaels/thursaft/2009/09/seed-dispersal-by-animals.html

.Birch (Betula) seed - YA x £+

Quercus
palustris)
(left) and
the
Southern
Red Oak
(Quercus
falcata)

(right)
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http://swbiodiversity.org/imglib/pollen/Seeds/Ficus-carica-508.jpg
http://swbiodiversity.org/imglib/pollen/Seeds/Ficus-carica-508.jpg
http://www.discoverlife.org/mp/20p?act=zoom&img=/home/IM/I_SP/0013/640/Ficus_paraensis_flower,I_SP1384.jpg
http://www.discoverlife.org/mp/20p?act=zoom&img=/home/IM/I_SP/0013/640/Ficus_paraensis_flower,I_SP1384.jpg
http://completegarden.files.wordpress.com/2008/11/tomato-seeds-with-seed-coat.jpg
http://completegarden.files.wordpress.com/2008/11/tomato-seeds-with-seed-coat.jpg
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Salvia pratensis - Dry seeds are

not mucilaginous (left) whereas wetted
seeds develop a mucilaginous coat within
some minutes



http://www.d3-db.de/uploads/RTEmagicP_Salvia_pratensis_mucilaginous.png
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http://www.botany.hawaii.edu/faculty/webb/bot311/bot311-00/Angiosperm/BlepharisDrawLab.jpg
http://www.botany.hawaii.edu/faculty/webb/bot311/bot311-00/Angiosperm/BlepharisDrawLab.jpg
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The green spores of Hairy (some say “Hair”)
Cap Moss (Polytrichum commune) are
maturing now, and can be seen by removing
Sphagnum the “hairy cap” and prying the top off.



http://naturallycuriouswithmaryholland.files.wordpress.com/2010/07/7-11-10-hairy-cap-spores-img_15471.jpg
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Sporangia and spores of the male fern SCIENCEDTOLOLIBRARY !
Dryopteris filix-mas Fern spore capsule, light micrograph , . _al
K—J.’d\
Ea Ay lal)
. |
(—Y 4 PV

gk

Each spore is Iess than a hundredth of a millimetre in diameter and can be carried vast
distances on air currents. Ferns are often the first plants to colonise bare volcanic lava
flows, carried there as spores on the wind.


http://www.sciencephoto.com/media/90010/enlarge
http://www.sciencephoto.com/media/90010/enlarge
http://4.bp.blogspot.com/_Ne3bhx2j74s/S0etKAUiGxI/AAAAAAAAB3o/Cnu3J_fZ6rs/s1600-h/fern+Picture1.jpg
http://4.bp.blogspot.com/_Ne3bhx2j74s/S0etKAUiGxI/AAAAAAAAB3o/Cnu3J_fZ6rs/s1600-h/fern+Picture1.jpg
http://4.bp.blogspot.com/_Ne3bhx2j74s/S0eqTSmRTLI/AAAAAAAAB3A/VkMdNNDF3mg/s1600-h/fernIMGP1979_edited-1.jpg
http://4.bp.blogspot.com/_Ne3bhx2j74s/S0eqTSmRTLI/AAAAAAAAB3A/VkMdNNDF3mg/s1600-h/fernIMGP1979_edited-1.jpg
http://www.sciencephoto.com/image/16873/large/B4500071-Sporangia_and_spores_of_the_male_fern-SPL.jpg
http://www.sciencephoto.com/image/16873/large/B4500071-Sporangia_and_spores_of_the_male_fern-SPL.jpg
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oiall 5l Mildew Powdery mildew. (Powdery mildew. The mildew has
germinated on the underside of an apple tree leaf.
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Cabbage < sl

Olpidium brassicae, a biotrophic (obligate) parasite commonly found in cabbage roots.
The root cell contents were destroyed by treatment with hot KOH, then rinsed, acidified
and stained with trypan blue to reveal fungal structures within the roots. Left: Two
sporangia (sp) about 30 €m long, with exit tubes (et) and many germinating zoospore
cysts (cy). Right: Two thick-walled resting spores of O. brassicae about 25 €m
diameter, within a root cell. [ Jim Deacon]
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Picture of a Cabbage
White caterpillar

Picture of a parasitoid wasp laying her eggsona  Picture of a monarch caterpillar and
caterpillar. milkweed beetles feeding on a milkweed plan



Glalil) (pa ay Slla

e A4S G ja i Ly 2
Glycine \swall b cis
Gl il sda o Gus max
e Gl pdall dga g pe JlE
ol A () —S5 2 Sjgi :2\\
L gia galdd Tl Sall

Close-up of.A. vanillae i LS a Jo il
egg on Passiflora & gal

suberosa. Note the
textured sides. bl (e @llia

<.i~.\‘\ e \.\i Ln.;

=
¢)s—l % Mimicry
&as Passiflora cyanea
alaals o)l Jesl Ll )
G ydall ey (anl Aliles
ol s gl L) an g
O Ml g 5 -l 5 5al
GL'_“:\J‘ oA ‘ﬂ‘) i Y

Fascinating Plant Fakes Sickness to Avoid Predators Alall
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Potato leaf (Solanum tuberosum) surface, coloured scanning electron micrograph (SEM). It is covered in

<
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Flower of Victoria cruziana or Victoria reqgia, giant water Lilly of the Amazon basin.



http://www.uk.ask.com/wiki/Victoria_regia?qsrc=3044
http://www.uk.ask.com/wiki/Amazon_basin?qsrc=3044

Typical symptoms of Phytophthora
blight on cucurbits
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Sooty mould is caused by several genera of saprophytic
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Fluorescence micrograph of the natural
microbial flora colonizing the bean
phyllosphere. A large mixed bacterial
aggregate (green arrow), which also includes a
fungal hypha (orange arrow), has

B) Electron micrograph showingbacteria on the surface of an Arabidopsis leaf.
Picture: G. Innerel bneran d R. Wepf (EMEZ). Coloring by G. Innerebner (Vorholt lab)
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The Geosiphon symbiosis Macrozamia 11.‘-“‘53 JSLA

Gunneraleaf XS showing Nostoc
cyanobacteria) inside cells. Material fixed in
FAA and stained with Saf O and FG.

The Geosiphonfungus is coenocytic and forms unicellular, multinucleated cells (‘bladders') of 1-2 mm in length (Fig.
1), containing the endosymbiotic filamentous cyanobacteria of the genus
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Figure 1. Gunnera-Nostoc symbioses. (a) Mature glands on Gunnera manicata stem. (b) Cross section of a
Nostoc-colonized stem of G. manicata. (c) Cyanobacteria colonies at the base of a leaf from Gunnera monoica

(d) Growth of G. manicata seedlings with (right) or without (left) symbiotic NMostoc.
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Annosum root rot (Heterobasidion annosum). not common in the U.P.
but can be a deadly disease in poorly managed red pine plantations,
Annosum is a problem in parts of Wisconsin, small dead pockets in
stands appear and expand, recently cut stumps and tree wounds
vulnerable to wind-borne spores, can spread through root grafts,

formerly known as Fomes annosus
Hosts: most conifers but especially pines



Roots of wheat plants displaying symptoms of take-
all root disease (originally described as Ophiobolus
graminis var. tritici). Gaeumannomyces graminis var.
tritici (Previously Ophiobolus graminis)
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MYCORRHIZA (ENDOTROPIC MYCROHIZA) AN ORCHID ROOT CROSS SECTION; A SYMBOLIC
RELATIONSHIP SLIDE SHOWS NUMEROUS FUNGAL HYPHAE INSIDE THE CELLS OF THE CORTEX / 50X
STUDIO
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MYCORRHIZA, SYMBIOTIC; MYCORHIZA, ECTOTROPHIC SHOWING FUNGAL HYPHAE
EXTENDING OUTSIDE THE ROOT CELLS /200X STUDIO
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Nitrogen fixing bacteria nodules on
koa roots
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Rhizobium Nodules
Rhizobium leguminosarum nitrogen fixing bacteria Science Image
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Description/ Specification of Biofungicide - Pseudomonas fluorescens

Pseudomonas fluorescens as non-pathogenic saprophytes that colonize soil, water and plant surface
environments. Pseudomonas fluorescens suppress plant diseases by production of number of secondary
metabolites including antibiotics, siderophores and hydrogen cyanide. This microbe has the unique ability to
enter the plant vascular system, reach the various parts of the plant system and act as a systemic bio-control
agent against various fungal and bacterial diseases. Competitive exclusion of pathogens as the result of rapid
colonization of the rhizosphere by Pseudomonas fluorescens may also be an important factor in disease
control



Bacillus subtilis / pumilus is spore forming bacteria which, when applied to the seeds or
plants, it colonize the developing root system of the plants. The bacteria compete with and
thereby suppress plant disease fungal organisms such as Rhizoctonia, Fusarium,
Aspergillus, and others. Bacillus subtilis / pumilus continue to live on the root system and
provide protection throughout the growing season. Therefore, even if treated seeds are
stored for prolonged periods, the bacteria stay alive, and then grow and multiply after the
seeds are planted.

Thierry Meyhe:

Pseudomonas Fluorescens

\

3ystemic Bo-contol Agent
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The swellings at the leaf bases of this

Tococa bush are domatia Eriophyoid inside domatium

Cinnamomum camphora
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These vining ant plants from the jungles of the Philippines are best grown in bright indirect light. a AP @ i:é i:l.u AT
Treat them like an orchid, and these tiny red buds will open into tiny red flowers, overwhelmed in &‘J'N A SR O

size by the giant balloon-like leaves that are colonized by ants (in the wild, not in your home.) :\.\.\'\ [EEN !\ M | CJA
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1---- Secretory structures are more common than many of us suspect. This is in the stem of a cotton plant,
2 = Mucilage secreting cell of the cactus Acanthocereus columbianus.
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http://www.google.com.sa/imgres?q=Leaf+guttation&um=1&hl=ar&safe=active&sa=G&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=DEU-UZ3He-nVOM:&imgrefurl=http://www.flickriver.com/photos/selago/3354615604/&docid=WPoQpwN0hHPOWM&imgurl=http://farm4.static.flickr.com/3458/3354615604_ff6a54fbc4.jpg&w=500&h=414&ei=vcX0TsvhILOM4gT6rbmNCA&zoom=1
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http://www.google.com.sa/imgres?q=waxes&um=1&hl=ar&safe=active&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=DtCfRBhmpWYtlM:&imgrefurl=http://www.rawlight.com.au/catalog/index.php?main_page=page&id=3&chapter=10&docid=N1LJanHZpswoLM&imgurl=http://www.rawlight.com.au/upload/waxfacts.jpg&w=725&h=594&ei=wcf0Tpq2Acbd4QTl4uiSCA&zoom=1
http://www.google.com.sa/imgres?q=waxes&um=1&hl=ar&safe=active&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=DtCfRBhmpWYtlM:&imgrefurl=http://www.rawlight.com.au/catalog/index.php?main_page=page&id=3&chapter=10&docid=N1LJanHZpswoLM&imgurl=http://www.rawlight.com.au/upload/waxfacts.jpg&w=725&h=594&ei=wcf0Tpq2Acbd4QTl4uiSCA&zoom=1
http://www.google.com.sa/imgres?q=waxes&um=1&hl=ar&safe=active&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=2sMyjj0ZPfvprM:&imgrefurl=http://prostheticdentallaboratory.blogspot.com/2009/05/dental-waxes.html&docid=myQhuf2jYOom1M&imgurl=http://1.bp.blogspot.com/_2rcJlsERZjc/SgMaSWNOzhI/AAAAAAAAAD8/B_Tt-PmBngY/s320/Waxes.jpg&w=304&h=320&ei=wcf0Tpq2Acbd4QTl4uiSCA&zoom=1
http://www.google.com.sa/imgres?q=waxes&um=1&hl=ar&safe=active&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=2sMyjj0ZPfvprM:&imgrefurl=http://prostheticdentallaboratory.blogspot.com/2009/05/dental-waxes.html&docid=myQhuf2jYOom1M&imgurl=http://1.bp.blogspot.com/_2rcJlsERZjc/SgMaSWNOzhI/AAAAAAAAAD8/B_Tt-PmBngY/s320/Waxes.jpg&w=304&h=320&ei=wcf0Tpq2Acbd4QTl4uiSCA&zoom=1
http://www.google.com.sa/imgres?q=waxes&um=1&hl=ar&safe=active&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=_HxhAnHk74ECGM:&imgrefurl=http://www.ecvv.com/product/842552.html&docid=AhGuxWebg7ZJ-M&imgurl=http://upload.ecvv.com/upload/Product/200801/C200612141472781384_Waxes_for_Chewing_Gum_Capsule.jpg&w=640&h=480&ei=wcf0Tpq2Acbd4QTl4uiSCA&zoom=1
http://www.google.com.sa/imgres?q=waxes&um=1&hl=ar&safe=active&rlz=1W1RNRN_en&biw=800&bih=339&tbm=isch&tbnid=_HxhAnHk74ECGM:&imgrefurl=http://www.ecvv.com/product/842552.html&docid=AhGuxWebg7ZJ-M&imgurl=http://upload.ecvv.com/upload/Product/200801/C200612141472781384_Waxes_for_Chewing_Gum_Capsule.jpg&w=640&h=480&ei=wcf0Tpq2Acbd4QTl4uiSCA&zoom=1
http://best.lovetoknow.com/Best_Rated_Car_Wax
http://best.lovetoknow.com/Best_Rated_Car_Wax
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http://thailandlandofsmiles.com/wp-content/uploads/2009/05/kopak-tree-4.jpg
http://thailandlandofsmiles.com/wp-content/uploads/2009/05/kopak-tree-4.jpg
http://www.google.com.sa/imgres?q=Kopak+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1R2ADSA_enSA425&biw=800&bih=378&tbm=isch&tbnid=7CHauoiBIDmfIM:&imgrefurl=http://www.flickr.com/photos/25747229@N00/317802700/&docid=ISwzKMiP63Aw-M&imgurl=http://farm1.staticflickr.com/142/317802700_823fd44758_z.jpg?zz=1&w=640&h=480&ei=WPT0TqzJAer_4QSb0NCNCA&zoom=1
http://www.google.com.sa/imgres?q=Kopak+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1R2ADSA_enSA425&biw=800&bih=378&tbm=isch&tbnid=7CHauoiBIDmfIM:&imgrefurl=http://www.flickr.com/photos/25747229@N00/317802700/&docid=ISwzKMiP63Aw-M&imgurl=http://farm1.staticflickr.com/142/317802700_823fd44758_z.jpg?zz=1&w=640&h=480&ei=WPT0TqzJAer_4QSb0NCNCA&zoom=1
http://www.google.com.sa/imgres?q=kapok+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1T4ADSA_enSA425SA427&biw=800&bih=378&tbm=isch&tbnid=-y3T3DICArUZRM:&imgrefurl=http://www.flickr.com/services/feeds/geo/?format=kml&tags=cochlospermum&lang=en-us&page=1&docid=z6iS9Nq0Y5zldM&imgurl=http://farm1.static.flickr.com/125/317802704_6204d388ed.jpg&w=500&h=375&ei=KPb0TsG8D4Ld4QTHk8SNCA&zoom=1
http://www.google.com.sa/imgres?q=kapok+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1T4ADSA_enSA425SA427&biw=800&bih=378&tbm=isch&tbnid=-y3T3DICArUZRM:&imgrefurl=http://www.flickr.com/services/feeds/geo/?format=kml&tags=cochlospermum&lang=en-us&page=1&docid=z6iS9Nq0Y5zldM&imgurl=http://farm1.static.flickr.com/125/317802704_6204d388ed.jpg&w=500&h=375&ei=KPb0TsG8D4Ld4QTHk8SNCA&zoom=1
http://www.google.com.sa/imgres?q=kapok+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1T4ADSA_enSA425SA427&biw=800&bih=378&tbm=isch&tbnid=7MNySlbpGGDRAM:&imgrefurl=http://www.mythaiphotoblog.com/2010/02/kapok-tree-photoimage.html&docid=BSd-qOuZFUOEVM&imgurl=http://1.bp.blogspot.com/_lvpG3oSVtII/S3IqgXgfnbI/AAAAAAAAPKs/LpvyAjel8rI/s400/Kapok+Tree.JPG&w=400&h=278&ei=KPb0TsG8D4Ld4QTHk8SNCA&zoom=1
http://www.google.com.sa/imgres?q=kapok+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1T4ADSA_enSA425SA427&biw=800&bih=378&tbm=isch&tbnid=7MNySlbpGGDRAM:&imgrefurl=http://www.mythaiphotoblog.com/2010/02/kapok-tree-photoimage.html&docid=BSd-qOuZFUOEVM&imgurl=http://1.bp.blogspot.com/_lvpG3oSVtII/S3IqgXgfnbI/AAAAAAAAPKs/LpvyAjel8rI/s400/Kapok+Tree.JPG&w=400&h=278&ei=KPb0TsG8D4Ld4QTHk8SNCA&zoom=1
http://www.google.com.sa/imgres?q=kapok+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1T4ADSA_enSA425SA427&tbm=isch&tbnid=HacKZNo9N4b7eM:&imgrefurl=http://casaveneracion.com/the-difference-that-five-years-make/&docid=4EOgOYqhIpPpSM&imgurl=http://casaveneracion.com/wp-content/uploads/2010/02/kapok-tree-600x449.jpg&w=600&h=449&ei=KPb0TsG8D4Ld4QTHk8SNCA&zoom=1&iact=hc&vpx=2&vpy=40&dur=6896&hovh=194&hovw=260&tx=84&ty=128&sig=105680491110749667049&page=39&tbnh=166&tbnw=229&start=128&ndsp=3&ved=1t:429,r:2,s:128&biw=800&bih=378
http://www.google.com.sa/imgres?q=kapok+tree+seeds&um=1&hl=ar&safe=active&sa=N&rlz=1T4ADSA_enSA425SA427&tbm=isch&tbnid=HacKZNo9N4b7eM:&imgrefurl=http://casaveneracion.com/the-difference-that-five-years-make/&docid=4EOgOYqhIpPpSM&imgurl=http://casaveneracion.com/wp-content/uploads/2010/02/kapok-tree-600x449.jpg&w=600&h=449&ei=KPb0TsG8D4Ld4QTHk8SNCA&zoom=1&iact=hc&vpx=2&vpy=40&dur=6896&hovh=194&hovw=260&tx=84&ty=128&sig=105680491110749667049&page=39&tbnh=166&tbnw=229&start=128&ndsp=3&ved=1t:429,r:2,s:128&biw=800&bih=378
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http://www.google.com.sa/imgres?q=Betula+Bark&um=1&hl=ar&safe=active&sa=G&rlz=1R2ADSA_enSA425&biw=800&bih=339&tbm=isch&tbnid=Nr22iudEkIX29M:&imgrefurl=http://biology.missouristate.edu/herbarium/plants of the interior highlands/photographs_of_flowering_plants_b.htm&docid=zRs-DKHpov_xAM&imgurl=http://biology.missouristate.edu/Herbarium/Plants of the Interior Highlands/Flowers/Betula pendula, bark.JPG&w=533&h=711&ei=ifv0ToufGsmM4gSb-r2NCA&zoom=1
http://www.google.com.sa/imgres?q=Betula+Bark&um=1&hl=ar&safe=active&sa=G&rlz=1R2ADSA_enSA425&biw=800&bih=339&tbm=isch&tbnid=Nr22iudEkIX29M:&imgrefurl=http://biology.missouristate.edu/herbarium/plants of the interior highlands/photographs_of_flowering_plants_b.htm&docid=zRs-DKHpov_xAM&imgurl=http://biology.missouristate.edu/Herbarium/Plants of the Interior Highlands/Flowers/Betula pendula, bark.JPG&w=533&h=711&ei=ifv0ToufGsmM4gSb-r2NCA&zoom=1
http://www.google.com.sa/imgres?q=Betula+Bark&um=1&hl=ar&safe=active&sa=G&rlz=1R2ADSA_enSA425&biw=800&bih=339&tbm=isch&tbnid=vWcFghkRv_IfBM:&imgrefurl=http://www.ashridgetrees.co.uk/Paper-Bark-Birch-Betula-papyrifera&docid=YeAW6aZYdJCkwM&imgurl=http://www.ashridgetrees.co.uk/productimages/main/Paper-Bark-Birch-Betula-papyrifera.jpg&w=450&h=300&ei=ifv0ToufGsmM4gSb-r2NCA&zoom=1
http://www.google.com.sa/imgres?q=Betula+Bark&um=1&hl=ar&safe=active&sa=G&rlz=1R2ADSA_enSA425&biw=800&bih=339&tbm=isch&tbnid=vWcFghkRv_IfBM:&imgrefurl=http://www.ashridgetrees.co.uk/Paper-Bark-Birch-Betula-papyrifera&docid=YeAW6aZYdJCkwM&imgurl=http://www.ashridgetrees.co.uk/productimages/main/Paper-Bark-Birch-Betula-papyrifera.jpg&w=450&h=300&ei=ifv0ToufGsmM4gSb-r2NCA&zoom=1
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http://www.google.com.sa/imgres?q=Russian+charcoal&um=1&hl=ar&safe=active&sa=X&rlz=1R2ADSA_enSA425&biw=800&bih=339&tbm=isch&tbnid=vu7cRMxvCB6n2M:&imgrefurl=http://www.manufacturer.com/business/search?isnew=all&type=SellLeads&arg=t3&keywords=Charcoal&start=31&docid=cZ2BVsMlmPWqGM&imgurl=http://www.manufacturer.com/cimages/product/www.alibaba.com/0320/t/11324694_Charcoal_Briquette.jpg&w=640&h=480&ei=J__0Tvr5LuPN4QSj3tiNCA&zoom=1
http://www.google.com.sa/imgres?q=Russian+charcoal&um=1&hl=ar&safe=active&sa=X&rlz=1R2ADSA_enSA425&biw=800&bih=339&tbm=isch&tbnid=vu7cRMxvCB6n2M:&imgrefurl=http://www.manufacturer.com/business/search?isnew=all&type=SellLeads&arg=t3&keywords=Charcoal&start=31&docid=cZ2BVsMlmPWqGM&imgurl=http://www.manufacturer.com/cimages/product/www.alibaba.com/0320/t/11324694_Charcoal_Briquette.jpg&w=640&h=480&ei=J__0Tvr5LuPN4QSj3tiNCA&zoom=1
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