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Exam of Anatomy
==================================================== 
Section B: Anatomy

Answer on the following questions with drawing:
I- Write on the following:

1- Activity of vascular cambium.

2- Periderm.
II- Compare between:

1- normal and abnormal growth.

2- Functional and non-functional secondary phloem.
III- Can we used plant anatomy as a tool to plant identification, Explain with drawing?

الإجابة النموذجية
I-1. the activity of 

vascular cambium

I- 1- the activity of vascular cambium lead to the formation of secondary xylem in ward and secondary phloem outward. 

The cambium cell is made up of a single layer of two types of living cells (fusiform initial and ray initial). These cells divided in two plans:

a- tangential (periclinal) plane leads to the formation of secondary xylem and secondary phloem.

b-  Cross (anticlinal) plane leads to the increase of vascular cambium diameter.

            The cells of cambium divided periclinally and cut of derivatives either towards inside or toward outside. The derivatives toward inside will mature into secondary elements and those produced towards the outside will mature into secondary phloem.

             The xylem and phloem derivatives are exactly like the cambial cells and possess primary walls. So it is difficult to distinguish between the derivatives and cambial cell. The cambium, therefore, appears to be many-layers. The cambium layer and its derivatives known as  Cambial Zone. 

as in the bellow diagram.
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diagram showing the periclinal division in the vascular cambium.

When the secondary xylem filled the pith area the vascular cambium begin to 

Start the second division (anticlinal division) to increase the diameter of vascular cambium as in the following diagram.

[image: image2.png]Secondary Plant Body - Cambium Activity

‘Tangential View o:

L Fustomn intais

Division of Fusform Initals with the
new wall in the tangential pane
produces derivatives (secondary xylem
andphbern).

tangential view radial view rarsverse view

N

 —

Division of Fusform Iniials with the
new wall n the radial plane prodices
new fusifor inkals:

tangential view radial view rarsverse view

P

As  derivatives are
made, the  dameter
and circutference of
the cambium cylinder
increase:

e

it

secmnday,
T fwsiformiritial |_—— em





Diagram showing the anticlinal division in vascular cambium.

I.2. Periderm.

It is considered the protective tissue in the plant kingdom, as the plant axix increases in diameter, the outer layers of the tissue are raptured & easily exfoliated, The Cork Cambium (Phellogen) usually rises which by its activity produces new protective tissues, The cells of the cork cambium undergo radial divisions giving rise externally to phellem (cork) & internally to phelloderm which is a secondary cortex, so phellogen is the basic living cell which will extend in growing above & below it forming layers of both the phellem (external or cork tissue which is unliving) or internally forming the phelloderm which is a living tissue.



The phellem, Phellogen & Phelloderm all together makes the periderm which is a protective layer in the plant, the phellem (cork) is produced from the Phellogen, they will be dead cells (the phellem) so they act as a border, but the internal phelloderm cells are living cells still
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The cork cambium may arise in the pericycle layer (stems) or in the epidermis or subpidermal layers, all the area from the outside epidermal layers until reaching the middle plant pith containing the xylem & phloem is called the Cortex

Diagram showing the periderm formation.

	Normal secondary growth
	Abnormal secondary growth

	1-Vascular cambium (v.c.) in a  smooth ring.

2-v.c. activity lead to the formation of secondary xylem inward and secondary phloem outward.

3- v.c. lie between  secondary xylem and secondary phloem.

4-v.c. in a complete ring.

5-  there are one a ring of v.c. in the plant.

6- secondary xylem and secondary phloem forms from tracheary elements (vessels, tracheids, parenchyma, fibres, sieve tube, companion cells,..).

7- only one ring of cork cambium is formed in the extrastellar region.
	1-v.c. in a wavy ring.

2- v.c. activity forms another than secondary xylem and secondary phloem.

3- v.c. not found between  secondary xylem and secondary phloem.

4-v.c. in separate patches.

5-  there are more than a ring of v.c. in the plant.

6- secondary xylem and secondary phloem forms from elements another xylem and phloem naturally components.

7- formation of interxylary cork.


II- 1. normal and abnormal growth.
II. 2. Functional and non-functional secondary phloem.
	Functional phloem
	Non-functional phloem

	Functional.

Near vascular cambium.

Rays in straight form as in the below figure.

Parenchyma cells in small size
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	Non-functional.

Far from vascular cambium.

Rays wavy form as in the below figure.

Parenchyma cells in large size
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III. yes we can used the plant anatomy as tools in plant identification. For ex. We found the distribution of vessels and parenchyma differs from family to family but in sometime within genera. Also the cross-field in gymnosperms differ from family to another. The following diagram showing the different types of vessels, parenchyma and cross-field.

 types of distribution of vessels.
The vessel arrangement in temperate dicots take a slightly different due to the presence of both conducting vessels and non-conducting fibres. Trees from temperate climates will generally form rings in a regular pattern indicating the start of growth and the onset of dormancy, and gives rise to the description of broadly two types of ring structure; ‘ring porous’ and ‘diffuse porous’ (there is an intermediate type, ‘semi ring porous’ but can be subjectively applied so is infrequently used – or is it ‘semi-diffuse porous). Ring porous species such as oak or elm produce very large vessels (visible to the naked eye) in earlywood and very small vessels in the latewood and effectively display a ‘ring of pores’ – hence ‘ring porous’. Not all dicots follow this pattern and in trees, such as beech or maple, there is a more-or-less uniform distribution of vessels throughout the season and the transition from earlywood and latewood is not always apparent. Because of this distribution of pores the wood is referred to as being diffuse porous.
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Diagram showing the types of vessels distribution.

Distribution of axial parenchyma in dicots.

\        there two types of distribution of axial parenchyma in docots:

a- Paratreacheal parenchyma consistently associated with vessels.

b- Apotracheal parenchyma not definitely associated with vessels.

The apotracheal parenchyma (a) subdivided into: diffuse, single or in strands scattered among the fibres or in banded or in boundary or marginal at the beginning of growth rings.

Also the paratreacheal parenchyma  (b, c, d, e)divided into many forms: scanty, or formanig a complete sheath around the vessels, aliform with wing-like sheath or in conflount  forming irregular tangential bands.

[image: image8.jpg]


[image: image9.jpg]


[image: image10.jpg]



a                                   b                          c
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Diagram showing types of axial parenchyma distribution (a) apotrichjeal, (b, c, d, e) paratracheal parenchyma.

4. Cross-field.

        It is the area of contact between a ray parenchyma cell and a single vertical tracheid.

         The types of pits , their number and distribution in cross-field are important features in the identification of gymnosperm wood.


Diagram showing types of cross-field

