
 Bryophythes  (Мosses)  



Place of Bryophytes 

 Nonvascular Plants :  

• do not have vascular tissue (or if present, it is very reduced) 

• generally small in size -  grow close to the ground in moist areas  

• first evolved in environments that were transitional between the land and 

the sea 

• dependent on water to complete their life cycles (modern nonvascular 

plants too) ,  

• able to withstand long periods of desiccation 

 

The group of Nonvascular plants include mosses, liverworts, and 

hornworts 



    Bryophythes  (Mosses)  

  

 Main features: 

•Non vascular higher plants - conductive tissues missing  – 

phloem & xylem  - water is transferred from cell to cell via 

diffusion 

•Vegetative organs missing - root, stem & leaves 

• Development - in wet habitats 

•Life cycle - alternation of generations - sexually  generation 

(gametophyte) with asexually (sporophyte);  gametophyte 

prevailing  

•Reproduction - by moving cells (sperms)  

•Fertilization - depends of  aqueous environment 



? What is it Gametophyte and Sporophyte?  

Tokyo Palace collection (Japan) - white pine Bonsai 

- the oldest known specimen of Bonsai in the world 

(at age 500 years and above) 







Trends in plant evolution 



Life cycle in moss - alternate two generations - sporophyte and 

gametophyte - haploid gametophyte prevail (which we define as 

a moss) 

 

! In the other groups of Vascular plants from moss above - the 

real plant is sporophyte, which is dominate by size and function in 

life cycle!  





Moss sporophyte produces  spores, which  

spores germinate to form an alga-like 

filamentous structure called the protonema. It 

represents the juvenile gametophyte. The 

mature gametophyte consist of stem,  which 

may be simple or branched and upright or 

prostrate; simple leaves, usually only a single 

layer of cells with no internal air spaces, 

often with thicker midribs; and do not have 

proper roots, but have threadlike rhizoids that 

anchor them to their substrate.  

Moss sporophyte - the capsule   

Moss spores  Protonema - juvenile gametophyte 



Moss sporophyte - spore bearing  capsule, which is 

one of the main taxonomic features defining the 

various type of mosses 

Bryophythes  (Mosses)  



At a certain stage of their development,  the  sex organs (gametangia = 

sporocarpia)  are formed -  male (Antheridia)  & female (Archegonia) 
 

Bryophythes  (Mosses)  



  Reproduction - 2 types: 

•Asexual (vegetative)  - by buds (propagules) 

 

Bryophythes  (Mosses)  





  

 Mosses use : 
•Circulation of substances - facilitate decomposition of dead 

wood 

•Pioneer species - first settled on disturbed habitats 

•Erosion control function 

•Create havens for different groups of organisms - insects, 

small animals, etc. 

• Fuels - peat mosses 

• Accumulate chemical elements - including radioactive –   

bio monitoring 

• In bits - woven containers, bedding, diapers 

 

 
 

Bryophythes  (Mosses)  



Mosses uses 



         Bioreactor powered by Physcomitrella patens  

Bryophythes  (Mosses)  



 

 

 

    Bryophytes include  three lineages: 

 

•   Phylum Bryophyta -  Leaf Mosses (approximately 

12,800 species worldwide) 

•   Phylum Marchantiophyta - Liverworts 

(approximately 6,000 species worldwide) 

•  Phylum Anthocerotophyta - Hornworts 

(approximately 150 species worldwide) 

 

 
 

 

 

 

Bryophythes  (Mosses )  
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Phylum Bryophyta 

 

CLASSES: 

 

 

1. Class Bryopsida 

2. Class Tetraphidopsida 

3. Class Polytrichopsida 

4. Class Oedopodiopsida 

5. Class Andreaeopsida 

6. Class Andreaeobryopsida 

7. Class Sphagnopsida 

8. Class Takakiopsida 
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 Mosses in the Class Bryopsida are commonly known as the “joint-

toothed” or “arthrodontous” mosses.  



Gametophyte :  

Protonema - moss spores germinate to form 

an alga-like filamentous structure called the 

protonema. 

Leaves - spirally arranged, composed of one 

row of cells 

 



 Mosses in the Class Polytrichopsida are often considered 

as pioneer plants .   

Leaves -   largely resemble to those of 

higher plants: 

•costate, with well-developed 

photosynthetic tissue 

•photosynthetic lamellae with  air 

spaces -  for gas exchange  

•waxy cuticle cover the upper cells  

•  presence/absence of hairpoints and 

colour.  



 The vascularization in 

Polytrichopsida is well developed 

and presented in hydroids (water 

conducting cells; in the center) and 

in leptoids (sugar conducting cells; 

external to the hydroids), as well as 

in cortical cells, which may be a key 

in allowing some species in this 

class to be relatively large. Note the 

leaf trace visible in this stem cross 

section.  

 

 

Dawsonia superba produces some 

of the largest gametophytes in the 

world of mosses, some reaching 

heights of 50 cm.    



Polytrichum juniperinum 

Funaria hygrometrica 



Hypnum cupressiforme 

Bryum argenteum 



Leucobrium glaucum 



 Class Sphagnopsida - a group of  “Peat mosses”  -  the 

most economically valuable class of mosses.       



 

The gametophyte of Sphagnum has :  

•two types of branches - pendant and 

divergent. The pendant branches hang 

down along the stem, which aids in the 

capillary movement of water, while the 

divergent branches stick out of the stem 

at about 90 degrees.   

•capitulum  - a cluster of young 

developing fascicles, located at the apex 

of the main shoot  

•The leaves of the 

class Sphagnopsida are one-cell thick 

(unistratose), arranged spirally and lack 

costa. Furthermore, the leaf tissue 

consists of two cell types: chlorophyllose 

cells and hyaline (colorless) cells.  



 The chlorophyllose cells -  

possess chloroplasts and form a 

network pattern in the leaves.  

 The hyaline cells are dead at 

maturity and have one or more 

pores, which function to retain water 

and allow access to the 

environment.  

The central part of the stem has 

a cylinder - “wood”.  The outer 

layer of the stem, also referred 

to as the cortex, is also 

composed of hyaline cells, 

which are called cortical cells.  



Sphagnum squarossum 



Sphagnum mosses usage 



 Class Marchantiopsida are commonly known as the 

“liverworts” due to the shape of hepatic liverworts, which remind  

the shape of a liver. According to an old medical doctrine, this 

resemblance indicated that liverworts could cure illnesses of the 

liver.   



 Main features: 

- Live  in harsh environments where many organisms find it 

difficult to live and reproduce 

- some species of Marchantiophyta rely on photosynthesis, while 

others form symbiotic relationships with different groups of fungi 

(typically located on their rhizoids).  

- have oil bodies 

The function of oil bodies is 

currently unknown, but they 

may serve to deter 

herbivores or to aid in 

protection from the cold or 

UV rays.  



 The gametophore of the species in this class is always 

thallose. The thallus  is dichotomous branching,   covered by 

epidermis.  

 

 The two sides of the leaves have different structure: 

• dorsal epidermis - with pores (air chambers)  

• ventral epidermis – consist of colorless rhizoids and scales.  



Sexual reproductive organs - archegonia and antheridia 



Asexual reproduction - propagules 



  Class Anthocerotopsida - Hornworts 

 The Hornworts grow on siliceous rocks, and are distributed throughout 

the world predominantly in colder climates, such as at higher elevations or at 

higher latitudes. The species in this class are typically blackish to dark reddish-

brown and form short and brittle tufts or turfs. Unlike in some other classes, such 

as the Bryopsida, the protonema in the Andraeopsida is thalloid or missing.   

Anthoceros rupestris 



Anthocerus agrestis 



 An important feature of this class concerns the unique 

structure of the sporangium - with hornlike form. At the time of 

spore ripening, sporangium is opening at the tip as  lantern, hence 

the members of this class are popularly referred to as the “lantern 

mosses”.  



The Major Divisions of Land Plants 





 Seedless vascular plants (Lycophytes)  

The group include: 

•Pteridophyta Division - Ferns and ferns allies: 

•Lycopodiophyta Division -   clubmosses , spikemosses, quillworts   

•Psilotophyta Division  -  whisk ferns  

•Equisetophyta Division -  horsetails  

Main features:  

• the sporophyte grows out of the gametophyte, the two are attached, 

dominant generation in Lycophytes is the sporophyte generation . 

• Sporophyte consist of roots, stems, and leaves, have well develop 

vascular system 

•The sperm are flagellated and required water for reproduction.  

•  Many of the seedless vascular plants were once tree-sized. During the 

carboniferous period (near the end of the Paleozoic), these plants were so 

abundant that in some areas, their remains accumulated faster than they 

decomposed. These accumulations produced our fossil fuels. 

 



 Lycophytes are distinct from most other plants, by having microphylls, a 

primitive form of leaf. Microphylls are a few evolutionary steps on from the leaves of 

mosses, which are mostly one cell thick and without specialization. Microphylls can be 

many cells thick, with special cells for the epidermis and vascular tissue. They are not 

necessarily small, but they are simpler than normal leaves, which are called megaphylls. 

Whereas megaphylls have a complex network of veins, or a number of veins running 

from base to tip, microphylls have a single, unbranched vein. 



Lycophytes sporophyte consist of: 
•  root, stems and leaves; leaves are called microphylls, which are small and contain 

only one unbranched vein. At the top of the stem spike - like or cone - like sporangia 

are clustered, often form a strobilus structures. A strobilus is a cluster of modified 

leaves (sporophylls) that bear sporangia. Spores are produced by meiosis in 

sporangia. Homosporous species produce only one type of spore, while 

heterosporous species produce two types of spores.  

 

The dominant generation in lycophytes is the sporophyte 

 generation which produces spores for reproduction. 

 

Lycophytes gametophyte consist of: 
Prothallus -  subterranean mass of tissue,  

developed from the spore; considerable  

by size and bears both the male and  

female organs (antheridia and archegonia);  

attached to substrate with rhizoids.  

After fertilization a young sporophyte 

develops from zygote.  

Prothallus  represents the juvenile  

gametophyte.  



CLUB MOSSES (Order Lycopodiales) - 

living and extinct plants with primary growth 

only; homosporous;  

Main genera:   

Genus Huperzia (300 species), 

Genus  Lycopodium (40 species)  

Genus Lycopodiella (40 species)  

 

The club mosses include around 400 species 

of lycophytes from the class Lycopodiosida. 

The vast majority of species are found within 

a single genus known as Huperzia, which are 

sometime referred to as the fir mosses. 

 

They are found all around the world, most 

commonly growing in rainforests on the trunks 

of trees but some species inhabit Arctic 

regions and the southern end of South 

America. The most significant difference 

between club mosses and other lycophytes is 

that club mosses only have one type of spore. 

Lycopodium clavatum - 

common club moss  



QUILLWORTS (Order Isoetales)  - 

living and extinct plants with secondary 

growth; heterosporous, with endosporic 

gametophytes;  

 

The quillworts are a class of around 150 

species of plants and almost all species 

belong to the genus Isoetes. The 

quillworts rely heavily on water and many 

species live entirely submerged while 

others live in seasonally flooded habitats. 

 

Quillworts are small herbs with long 

narrow leaves that are usually between 

5-20 cm long. Their stems are swollen 

and grow underground; and their roots 

grow in clusters from the base of the 

stem. 

 

Distributed all around the world and 

having survived for more than 200 million 

years, many species of quillworts are 

currently endangered due to habitat loss. 

Isotes lacustris 



SPIKE MOSSES (Order Selaginellales) - living and extinct plants with primary growth 

only; heterosporous; the sole living genus is Selaginella, with nearly 800 species,  the 

most diverse group of lycophytes.  

Spike mosses grow on other plants as epiphytes and on the forest floor. They often 

resemble club mosses although they have two distinct types of spores and a small 

scale-like growth at the base of their leaves. 

Selaginella helvetica - 

Swiss spike moss 

Selaginella selaginoides - 

Common spike moss 



 Division  Eqiusetophyta - Horsetails  

 Genus Equisetum is a "living fossil " as it is the only living genus of the 

entire class Equisetopsida, which for over one hundred million years was much more 

diverse and dominated the understore of late Paleozoic forests. Some horsetails were 

large trees reaching up to 30 meters in height. The genus Calamites of the 

family Calamitaceae, for example, is abundant in coal deposits from the Carboniferous 

period.  



Stems - coated with abrasive silicates; 

green and photosynthetic, and are 

distinctive in being hollow,  jointed and 

ridged (with sometimes 3 but usually 6-40 

ridges)  

 Leaves -  are greatly reduced and usually 

non-photosynthetic, arranged 

in whorls fused into nodal sheaths. 

Strobilus - cone-like structures at the tips 

of some of the stems (sporangiophores), 

bears  spores.  

Vegetative stem: 

B = branch in whorl 

I = internode 

L = leaves 

N = node  Spores with elaters 

! Horsetail plant spores  

use 'legs' to walk and jump!  



Hollow, jointed and ridged 

stem of Equisetum species 



Equisetum giganteum - 

Giant horsetail 



  Division Psilotophyta  - Whisk ferns  
• two genera: Psilotum  and Tmesipteris  from  Psilotaceae family 

•  remnants of an extinct Devonian  flora 

•  the rhizomes are infected with mycorrhizae; lack both roots and 

leaves, have aerial branches arising from stems embedded in its 

substrate 

•  origin - from fern-like ancestors  

•  grow in tropical or subtropical regions, where they occur on rich 

soil or as epiphytes  

•   have compound sporangia called synangia. In the case 

of Psilotum these are three-parted 

The gametophytes of both genera are non-photosynthetic  

and live in association with a fungus  



Psilotum is adapted to a rupestral  habitats near the Sidney 

Opera House, Sidney, Australia 



Division Pteridophyta  (Filicophyta) - Ferns 

• 10-15,000 known species , classified in 40 

families (Swale 2000) 

• dating back to the Carboniferous period (359 to 

299 million years ago) 

• grow in shady, damp areas, on rocks, dry 

ground & trees 

Fern Sporophyte includes: 

Stem: underground with rhizome or above - 

ground with stolons, aerial and adventitious 

roots  

Leaf: Pteridophytes have true leaves, called 

macrophylls or frond - petiole with many lobs. 

New leaves typically expand by the unrolling of a 

tight spiral called a crozier or fiddlehead. 

 Leaves - two types: trophophylls - 

photosynthetic leaves & sporophylls -  leaves 

produced spores  

Root:  underground structures that take 

up water and nutrients from soil. They are 

fibrous and are structurally very similar to the 

roots of seed plants, with rhizoids (single 

greatly-elongated cells). 

 

!The ferns gametophyte is separated from 

the sporophyte  - it  is a completely 

different plant!    

Fiddle headed young 

leaves of ferns,  

similar to scroll – 

 decoratively carved  

beginning of the violins 



Sporangium - a capsule with spores underside of the frond 

Sori - a cluster of sporangia . The shape and position of the sori are important for identification of 

ferns. Sori can be round, oval, oblong or considerably elongated.  

 Annulus - a single row of specialized cells on the outer rim of a fern sporangium.  

 Indusium - a thin,  membranous structure, that  coveres each sorus 



Fern gametophyte  - typically consist of: 

 
• Prothallus: A green, photosynthetic structure that 

is one cell thick, usually heart- or kidney-shaped. 

The thallus produces gametes by means of:  

• Antheridia (male sex organs) -  a small spherical 

structures that produce sperm cell with flagellums. 

• Archegonia (female sex organs) - produce a single 

egg at the bottom. 

 



Fern life cycle 



Division Polypodiophyta 

 1. Subclass Ophioglossidae (Snake ferns) 

 Order  Ophioglossales (moonworts and grape - ferns ) -  with single leaves 

and sporophylls,  divided into two parts: photosynthetyc  part  and 

sporullated  part - for spore producing.   

Botrychium boreale (Northern Moonwort)  

Ophioglossum vulgatum  (Adders-tongue fern)  



2. Subclass Polypodiidae - “ True 

ferns” : 

Order Polypodiales :   

• comprise more than 80% of today's 

fern species 

• 60 genera  and around 

1,000 species 

• have erosion control action 

•Take part of nitrogen fertilization of 

rice paddies – because of symbiosis 

with green algae (Anabaena) in 

rhizoids and leaf lobes; the algae 

efficiently fix atmospheric nitrogen and 

improve the growth of surrounding 

plants 

• participate in the formation of coal 

deposits 
Polypodium vulgare - Common polypody  

Action: purgative and vermifugide 

(phytosteroids in rhizoids) 



Pteridium aquilinum - Bracken fern 

Action: excellent remedy for bites from gnats and similar insects, tea from roots -  for 

stomach cramps, diarrhea; smoke for headaches; poultice root for burns, sores, and 

caked breasts; wash to promote hair growth; astringent, tonic. Historically, root tea was 

used for worms.  



 Bracken fern toxity: Contain large amounts of enzymes named  

thiaminase, which breaks down thiamine which is an important component of 

vitamin B, causing thiamine deficiency, lead to CNS depression and anemia. 

 Bracken fern is associated with poisoning of cattle, sheep, pigs, horses, 

and humans. Horses must consume a diet of 3-5% bracken fern for at least 30 

days before clinical signs appear. Rhizomes are the most toxic portion of the 

plant. 

 Consuming bracken fern leaves cause depression, muscle tremors, 

uncoordinated gait, retinal degeneration and blindness, hemorrhaging and bone 

marrow destruction, urinary bladder cancer, and digestive tract cancers.  

Cow with hemorrhage into muscle 

secondary to aplastic anemia 
Pale mucous membranes associated with 

bracken toxicity 



Dryopteris filix - mas 

- Male fern 



Athyrium filix- femina  - Lady fern 



3. Aquatic ferns  

 
Order Marsiliales   &  Order Salviniales  

Salvinia natans - Floating fern 
Marsilea quadrifolia -  

European water  clover 



Vascular Seed Plants - Spermatophytes 



Vascular Seed Plants - 

Spermatophytes 

(Seed Plants) 

 



 

 

              Spermatophytes groups 

 

  Gymnosperms (with "naked seeds“- not 

contained in a matured ovary, or fruit) : 

• Division Cycadophyta -  Cycads  

• Division  Ginkgophyta - Ginkgo 

• Division  Pinophyta - Conifers  

• Division   Gnetophyta - Gnetophytes  

  Angiosperms (form seeds, closed in a fruit) 

•  Division  Magnoliophyta - Flowering plants 

 

 



Division Cycadophyta  -  the Cycads 

•a stout and woody  trunk  

•a crown of large, hard and stiff, evergreen pinnate leaves  

• the individual plants are either all male or all female (dioecious)  

DISTRIBUTION OF ALL CYCAD SPECIES WORLDWIDE  



Cycas circinalis - Cycas 

  
Cycads are:   

• Gymnosperms (naked seeded) -   

their unfertilized seeds are open to the air 

to be directly fertilized by pollination  

• have very specialized pollinators - beetles 

• live with  cyanobacteria  in the roots , 

which produce neurotoxin,  found in seeds 

too - cause neurological diseases in 

humans 

• leaves grow in a rosette form  



 

 

 
 

•Division  Ginkgophyta -  The Ginkgo 

 

• living fossil  from the Permian period  - 270 million years 

ago 

• ancestral group to the  "seed ferns"  

• genus Ginkgo -  first appeared in the Early Jurassic 

• Deciduous dioecious species - pro angiosperm strategy for 

survival 



Main Biochemical Components:  

•ginkgolides and bilobalides (from group of terpenes) and 

the flavonoids 

•seeds are poisonous:  cyanogenic glycosides and 

ginkgotoxins -  can cause seizures, loss of consciousness 

and even death.    

 
Usage: 

• with decorating purposes 

• antibacterial and antifungal effects  

• protects the neurons from oxidative damage  

• treatment of peripheral vascular disease, dementia, 

cerebral insufficiency, ischemic stroke, tinnitus, memory 

impairment, asthma, and vertigo.  



Gnetophytes (Division  Gnetophyta)  

• a group that dominated in Tertiary  

•  today - 70 species, 3 relict genera : 

 Genus Gnetum 

 Genus Welwitschia  

 Genus Ephedra 



Distribution of the relict genera : 

Green - Genus Welwitschia 

Blue - Genus Gnetum 

Red - Genus Ephedra 



Gnetum gnemon -  Gnetum 

Distribution - Tibet, Yunnan, Assam, Indochina, Nicobar 

Islands, Malaysia, Indonesia, Philippines, New Guinea, 

Melanesia, Micronesia  

Genus Gnetum 



Genus Welwitschia 

Welwitschia mirabilis - Welwitschia (Tumbo 

tree)  

D-r Friedrich 

Welwitsch -  in 1859 

first found and 

described  the 

species  

• Dioecious ,  endemic species to the 

deserts of Namibia and Angola 

• Age - over 1000 years   

• Characterized by neoteny  -  a 

physiological (or somatic) development of 

an organism (typically an animal) is slowed 

or delayed, form  "giant seedling”   



Genus Ephedra - distribution 



 Ephedra distachya - Common ephedra    

• gymnosperm shrub 

• fossil pollen of Ephedra spp. was  found  - 60 000 years 

ago 

• BAS: alkaloids ephedrine, pseudoephedrine, 

norephedrine    

•Effect: acts as a stimulant in the central nervous system   

 



Ephedrine action - psycho and  

body  stimulant and chemically 

substituted amphetamines  



Division  Pinophyta - The Conifers 



Main features:  

•Gymnosperms,cone-bearing, seed plants with vascular tissue  

• woody plants with secondary growth - with main trunk - 

conifers wood - known as softwood 

•dominant plants over huge areas of land  - boreal forests of 

the northern hemisphere  

•ancient group   with age about 300 million years ago, arising 

from Cordaites - resembled the modern Araucaria  

•adaptation line on the land life - pollen grains & seeds  are 

independent  from water 

• one of the survival group from Permian -Triassic extinction 

event, and  become dominant land plants of the Mesozoic era  

•Now - 7 families,with a total of 65–70 genera and 600–630 

species  



 

Appearance  - 300 mya , from Cordaites  

 

 

 

 

 

 

 

 

 

 
Sunrise over forest of Cordaites  and Araucaria (Devonian 

period ) 



Phylogeny of the Pinophyta - the major groups 



Araucariaceae - The Araucaria Family 

 

• global distribution of vast forests 

of Araucaria during the Jurassic -  the 

major high energy food source for 

adult sauropods  

 

Bio - active substances: alkaloids,  

anthraquinone glycosides , tannins, 

saponins 

 

Action: anti- ulcer, antiviral, neuro-

protective,anti-depressant and anti-

coagulant. 

 

Araucaria  araucana -  Monkey-

puzzle tree  



Parque Villarica  in the Andes, Chile  



 Cupressaceae - The Cypress  family  
• monoecious,subdioecious  (having 

some individuals in otherwise 

dioecious populations with flowers that 

are not clearly male or female) or 

(rarely) dioecious trees and shrubs 1-

116 metres tall  

•leaves are arranged either spirally, in 

decussate pairs (opposite pairs, each 

pair at 90° to the previous pair) or in 

decussate whorls of 3 or 4, depending 

on the genus 

• leaves are needle-like or scale - like  

• seed cones -  either woody, leathery, 

or (in Juniperus ) berry-like and fleshy  

• seeds - are small and flattened, with 

two narrow wings 



Juniperus communis -  Common juniper  

 

Bio - active substances: essential oils, flavonopds  

Medicinal uses:  antibacterial, antiviral, diuretic, and 

antiseptic properties, for treatment of  bronchitis, upset 

stomach, heartburn, flatulence, bloating, loss of appetite, 

gastrointestinal infections, and intestinal worms.  

 



 The family is notable for including the largest, tallest, 

and stoutest  individual trees in the world, and also the 

second longest lived species in the world: 

 

Largest - Giant Sequoia, 1486.9 m³ trunk volume 

Tallest - Coast Redwood, 115.55 m tall 



Second stoutest - Montezuma Cypress or Ahuehuete: 

 11, 42 m diameter (after African Baobab)  



Cypress of Abarkuh  

(Sarv-e Abarkuh, Iran), is 

a Cupressus sempervirens tree 

Second oldest single tree on the 

Earth – age  4000 years   



Cryptomeria japonica  f. elegance - 

(Sugi) - national tree of Japan  



Taxodium mucronatum (bald cypress) -  the national tree 

of Mexico - with root knees 



 Taxaceae  -The Yew family  

• small trees  and shrubs  

• leaves are evergreen, spirally arranged, often twisted at the base  

•dioecious, rarely monoecious  

• seed -  covered by fleshy arilus 

• arilus - a specialized outgrowth that partly covers the seed  



Bioactive substances: alkaloid taxine -   is highly toxic to 

herbivores. As little as 6-8 ounces of fresh yew may kill an adult 

cow or horse. Acute onset and sudden death are common. 

•  Symptoms of yew poisoning: include an accelerated heart rate, 

muscle tremors, convulsions, collapse, difficult breathing, 

circulation impairment and eventually cardiac arrest 



   Pinaceae - The Pine family 

•  evergreen  monoecious trees and shrubs; trees have the main trunk with tracheids and 

resin channels 

• leaves are simple, needle-like  or scale - like in  shape, with a single median vein,   

arranged spirally or in clusters  of several or many together - with retation  from three to ten 

years;  

• generative organs are unisexual - male & female cones 

•Bio - active substances: resins - to produce rosin (colophony),  turpentine oil, essential  

oils,  vitamins -  C, K, B, PP, provitamine  A, tannins, alkaloids 

•Pine products, based on resins:  

• Turpentine oil -  in veterinary. practice use as a rubefacient , vesicant, and antiseptic agent. 

It is used for horses and cattle internally as a vermifuge, and externally as a stimulant for 

rheumatic swellings, and for sprains and bruises, and to kill parasites.  

•Tar - an impure turpentine, procured by distillation from the roots of various coniferous 

trees, particularly from Pinus sylvestris.  

 In Vet. practice – use as antiseptic, stimulant, diuretic and diaphoretic remedy.  

Tar-water is given to horses with chronic cough and used internally and externally as a 

cutaneous stimulant and antiseptic in eczema. Oil of Tar is used instead of Oil of Turpentine 

in the case of mange. 

Medicinal Action and Properties: Rubefacient, diuretic, irritant; a valuable remedy in bladder, 

kidney, and rheumatic affections and diseases of the mucous membrane and respiratory 

complaints, externally in the form of liniment plasters and inhalants.   



The male cone - longitudinal section 

The male  cones  (microsporangiate 

strobili) - are small, terminal, or more 

often clustered along the stem axis, 

and consist of many papery 

microsporophylls, each with two 

microsporangia on the lower 

surface. The pollen grains typically 

have two, bladderlike wings.   

 



The female cones (megasporangiate strobili)  - are woody and often large, 

consisting of many ovuliferous scales, each with a pair of adaxial ovules and a 

more or less distinct subtending bract.  



Abies alba 

Abies alba - fir 



Genus  Cedrus - Cedars 

Cedrus  atlantica - Atlantic cedar  

Cedrus deodara - 

Deodara cedar 

Cedrus libanii - 

Lebanon cedar 



Genus Picea - Spruces  

Picea excelsa - Common spruce 

- with hanging down lateral 

branches 



Pinus nigra -  

Black pine 

Pinus sylvestris -  

Scotch pine 

Genus  Pinus 



Pinus peuce -  Macedonian pine Pinus heldreihii - Bosnian pine 



Pinus mugo - Mugho pine  



 
 

 

 

Pine Toxity: Cow with spontaneous abortion 

caused by ingestion of Pine needles (A) 

 

 

 

Affected cow with metritis and  vaginal 

discharge( B) 

A 

B 


