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Silviculture: is one of the most important branch science of forestry. It was defined by Shafiq Y. (1988): as the integrated science which looks at the principles of development and improvement of forests, beginner by topics of forest tree seeds, and ending by sustained economical production in the studied comprehensive plan.
The term Silviculture is Latin word, which consists of two parts, the first (silva) means the forest and the second (culture) means development or cultivation, so Silviculture means forest development or forest cultivation.

· Seeds of forest tree is an important subject of Silviculture 
1- A seed can be defined as a fertilized ovule and developed into a mature embryo.
2- It is defined as a mature ovule that contains an embryo.   
The seeds had a great importance in the past, present and future because:
1.	It is expressed as the start of plant life.
2.	It is the main source of plant propagation and seedling production.
3.	Some of seeds are taken as tablets to treat some disease or used as a raw material to make medicine in the medical factories.  
4.	It is considered as a main factor in the improvement of plants through plant breeding processes.
5.	The seeds protect their species from extinction.
6.	It is a basic unit to do many researches in different fields such as seed technology, seed physiology and seed ecology.  
7.	It is also one of the means in the formation of fruits and their growth due to presence of Auxines inside the seed, and given an appropriate shape of the fruit. 
8.	Some seeds are used as a food for humans, animals and birds because they contain carbohydrates, proteins, fats, salt, water and vitamins. 


Formation of seeds in Angiosperms
Angiosperms: are vascular plants that produce flowers and fruit with one or more seeds, such as oak trees.   
Angiosperms make up two classes: monocotyledonous (monocot) and dicotyledonous (dicot) plants. Angiosperms make up more than ( 80 % ) of all plant species, ranging from roses to palm trees . 
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Flower : is the organ of sexual reproduction in angiosperms.
Flowers typically contain four types of highly modified leaves called floral organs .
· Parts of the Flower
· Sepals : Outer covering of the flower bud, protects the stamen and carpel when flower is in bud stage, collectively known as the calyx.
· Petals : Attracts pollinating insects, brightly colored, protects stamen and carpel, collectively called the corolla.
· Stamen : Male reproductive structures.
· Carpel (Pistil) : Female reproductive structures.

· A stamen has two parts:
· Anther : produces pollen, which develop into sperm.
· Filament : elevates anther.

· A carpel has three parts:
· Stigma: site of pollination , holds the pollen grains.
· Style : “neck” connects the stigma with the ovary.
· Ovary : enlarged portion at base of carpel, produces ovules which develop into seeds.




Formation and composition of the pollen grain
- Mother cell or microsporocyte (diploid 2n) in the anther undergoes meiosis to produce four haploid spores.
- Each spore divides via mitosis to produce mature pollen grain.
- Each mature pollen grain consists of a double cell wall (exine and intine) and
contains two nucleus ( Vegetative and Generative).
-Vegetative nucleus that responsible for the growth of pollen tube.
- Generative nucleus is share in fertilization.  
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-Mother cell in the ovule undergoes meiosis to produce four haploid spores
-Three of the spores degenerate
-The surviving spore undergoes three mitosis divisions to produce the embryo sac that contains eight haploid nuclei as follow:
· Three Antipodal cells at one end
· Two polar nuclei in the center
 -  The egg cell between the two synergids cells closer to the micropyle end


Pollination 
· Pollination is a transfer of pollen grain from anther to stigma.
· Pollen is carried by wind, water, insect and human.

Types of Pollination:
1-  Self Pollination
2- Cross Pollination
 Pollen grain germination 
· Tube nucleus produces pollen tube, which grows down through the style to the ovary.
· Generative nucleus divides to produce two sperm.

Double fertilization 
· One sperm fertilizes the egg to produce a zygote (2n).
· The zygote divides many times via mitosis to produce the embryo.
· One sperm fuses with the central cell nuclei (polar nuclei) to produce the endosperm (3n).
· Endosperm nourishes the developing embryo.
· [bookmark: _GoBack]Double fertilization : is the unites of one sperm nucleus with the egg cell to form zygote and the unites of the other sperm nucleus with the two polar nuclei to form endosperm.  

· The ovule develops into a seed 
· The ovary develops into a fruit 
Fruit: is a mature flower ovary and contains one or more seeds or without seeds.
         The most important differences between the seed and fruit
	Seed
	Fruit

	1- Mature ovule and containing one embryo .
 
2- There is one scar it is Hilum, a place of connection by umbilical cord .

 
3- The cover is the wall of the ovule 
 

	1- Mature ovary and containing of one seed or more .
 
2- There are two scars first contact with plants and the second represents the remnants of the style.
 
3- The cover is the wall of the ovary . 





