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YOUNG DICOT ANGIOSPERM
[image: http://gruett.com/wp-content/uploads/2011/12/Pomegranate.jpg]

        Time: 2:30 pm
        Date: 14/09/13
        Location: Farm, Rajkot
       Common Name: Pomegranate
       Scientific Name: Punica granatum
       Family: Lythracae

                                 YOUNG MONOCOT ANGIOSPERM
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Date:14/04/13 
Time: 2 pm
Location: Rajkot
Common Name: Banana
Scientific Name: Musa paradisiacal
Family: Musaceae


                ANGIOSPERMS - INTRODUCTION 
Angiosperms are the most diverse group of the plant kingdom under the division of spermatophyta which refer to those plants  which bear flowers and the seeds of which are enclosed within a fruit. 
[image: Picture of a Magnolia tree.]      [image: http://t0.gstatic.com/images?q=tbn:ANd9GcQVmJQU8s6dvkAaGZasuzKBcSeMZh_mQ95IIthY7IALpnXEEa8r0A]
                    Magnolia Tree 	        Brinjal Plant
The typical characteristics of angiosperms are:
· All angiosperms have flowers at some stage in their life. The flowers serve as the reproductive organs for the plant providing them a means of exchanging genetic information.

[image: Flower Cross Section]


· Angiosperms have small pollen grains for spreading their genetic information from flower to flower. This small size allows the process of fertilization to occur quicker in the flowers of angiosperms and makes them more efficient at reproducing.

     [image: http://ngm.nationalgeographic.com/2009/12/pollen/img/07-indian-mallow-714.jpg]           [image: http://www.infovisual.info/01/img_en/023%20Grain%20of%20pollen.jpg]
                 Indian Mallow Pollen                               Pollen Grain - Anatomy

· All angiosperms have stamens. Stamens are the reproductive structures found in flowers that produce the pollen grains that carry the male genetic information.

[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcSnE5GzhCPmbGpp3L4D9nXHRfPeoqkTDRzHnnszctNxBZacozHr]              [image: http://upload.wikimedia.org/wikipedia/commons/c/c5/Stamen_(PSF).png]
                    Stamens

· Angiosperms have a carpel enclosing their developing seeds that may turn into a fruit.
· Angiosperms produce endosperm. Endosperm is a material that forms after fertilization and is a highly nutritional food source for the developing seed and seedling.
 







         MORPHOLOGY OF ANGIOSPERMS:STEM

Angiospermic  stem is an aerial axis of the plant that provides support and bears leaves and flowers and conducts water and minerals from the roots and food from the site of synthesis to areas where it is to be used.

[image: http://ed101.bu.edu/StudentDoc/Archives/ED101sp10/ktgoody/Images/Stem%201.jpg]     [image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcR0YKgUXG673mkqVQodZKsgXi-wNzU5hLd-Zva5Yjfe-2Ia0POTdA]
                                             Stems: A marvel of nature

FUNCTIONS OF STEM

1. Framework for leaves,flowers and seeds.
2. Continuation of vascular system carrying water and mineralsfrom the soil and food manufactured in the leaves throughout the plant.
3. Green stems perform photosynthesis.
4. Storage of food.

PARTS OF STEM

1. Node: A node is a point on the stem from which buds or leaves arise.Nodes are areas of growth and hence contain meristamatic cells which divide actively to produce a large number of cells.

2. Internode: Internode refers to the space of the stem in between two nodes.The internodes are responsible for the height of the plant.



3. Axillary bud: Bud which forms  in the axils between a stem and a side shoot or between a stem and a leaf.  I

4. Apical bud: Bud found at the tip of the stems or branches is known as an apical bud.It denotes a strongly meristamatic area,ie. A region of actively dividing cells.

5. Bark: Bark is a protective outer tissue that thickens with age and is a characteristic feature of woody trunks.

      [image: http://upload.wikimedia.org/wikipedia/commons/thumb/2/29/Plant_nodes_c.jpg/200px-Plant_nodes_c.jpg]          [image: http://www.cactus-art.biz/note-book/Dictionary/aaa_Dictionary_pictures/stem.jpg]
                                                       Parts of a Stem

                     CHARACTERISTICS OF STEM

1. The stem forms the ascending portion of the main axis of the plant and is a direct prolongation of the plumule.
2. It has well marked nodes and internodes.
3. It is negatively geotropic and positively autotropic.This is because it grows towards the light away from the soil.
4. Branches and leaves arise at the nodes. 

    







                                 STEM FEATURES
1. Stem Thickness: Individuals of a given species tend to have similar thickness of stems and individuals of different species vary substantially in their stem thickness.Moreover, stems tend to be thicker towards the base and thinner towards the top.It may be mentioned here that this tapering nature of stems is not very evident as the difference in thickness at different heights is not very large.

On the basis of their thickness,stems can either be thin or stout.Stems of shorter plants can be regarded as being thin whereas stout stems is used in relation with tall and large trees. 

              [image: http://www.nttlphoto.com/botany/asters-goldenrods/Primer/aek23.jpg]          [image: http://www.nttlphoto.com/botany/asters-goldenrods/Primer/ala06.jpg]
                 Eurybia divaricata - Thin stem                 Solidago squarrosa-Stout stem

2. Stem Height: Stem height refers to the vertical length of the stem above the ground.Stems vary greatly in their heights.This trait of plants is affected by environmental factors such as moisture,availability of moisture and extent of competition.









On the basis of stem height, angiosperms can be classified as-
· Herbs- These are the shortest of the three and are characterized by non woody stems.

                                    [image: http://www.dickersonlandscaping.com/portals/0/Flowering%20Herbaceous%20Plants/Cigar%20Plant.jpg]
                                       A Typical Herb

· Shrubs-Shrubs are plants with stems taller than herbs,usually about 6m in height.They have a woody stem.

                       [image: http://t0.gstatic.com/images?q=tbn:ANd9GcS2dAIclXZbx7E7LcL-IgHI-OnPYKAZSUOTUeLsKxtA_LyQUjIJjw]
                                                 Shrub
· Trees: Trees are the tallest of all and have a hard and woody stem known as a trunk.
                                   [image: http://t0.gstatic.com/images?q=tbn:ANd9GcQf0ToO8MaODbwMAO2Tb7_zAsWhh2GnnFLBuBUxM1K4w3mQ8NVr]
                                                    A Typical Tree
3. Stem Straightness: Stems can either be totally straight or flexuous, meaning bent at the nodes.
   
               [image: http://www.nttlphoto.com/botany/asters-goldenrods/Primer/ajv16.jpg]         [image: http://www.nttlphoto.com/botany/asters-goldenrods/Primer/afn34.jpg]
                                 Straight                                                 Flexuous
 
4. Stem Surface Characteristics: There are various terms that describe the surface characteristics of stems. These include-

· Glabrous - Smooth, lacking hair.
· Glabrate - Having a few or scattered hair.
· Hirsute - Having coarse, bent or curved hair.
· Hispid - Having stiff, bristly hair.
· Glandular - Bearing glands.  
· Glaucous - Having a waxy coating.








MONOCOT AND DICOT STEM
Monocot and dicot stems differ in the arrangement of their vascular system.
MONOCOT STEM
In  monocot stems,the xylem and phloem are paired in bundles, with bundles dispersed throughout the stem.Vascular bundles are randomly arranged and within each vascular bundle, phloem is to the outside and xylem is to the inside of each bundle. E.g. Tulips, Daffodils

                                                   [image: http://www.uic.edu/classes/bios/bios100/lectf03am/cornb3.gif] 
                                                          Cross section of monocot stem

                                                  [image: http://chsweb.lr.k12.nj.us/mstanley/outlines/plantae/stems/image295.gif]
                                                     External Structure of monocot stem




DICOT STEM
In herbaceous dicot stems, the vascular system makes a ring, with the phloem to the exterior and xylem to the interior.
[image: Cross section of herbaceous and woody dicot stems] [image: http://images.tutorvista.com/content/plant-histology/dicot-stem-top-section.jpeg]
Cross section of dicot stems                                  Anatomy of a Dicot Stem

In woody dicot stems, the rings grow to make a complete ring around the stem. These rings grow annually and hence help in determinining the age of the tree.Movement of water alongwith minerals occurs through the xylem rings developed in the recent years.  

              [image: http://www.reverseskinaging.com/Artwork/Nutmeg%20Trees%20Small.jpg]                          [image: http://t1.gstatic.com/images?q=tbn:ANd9GcTnOVAUqcNmB8isM1D9ZRPOiB_h_bAP4bAqCEZopKIb23wS46dQhw]
       Woody Dicot Stem(Nutmeg)              Herbaceous Dicot Stem(Water Lily)




FORMS OF STEM
Stems are of three types: Reduced, erect and weak.

1. REDUCED STEMS: Stems which form a small disc with no distinct nodes and internodes are known as reduced stems. 
· A reduced green stem occurs just above the base of root in radish and turnip.
· A reduced nongreen stem occurs at the base of onion, garlic and lily bulbs.

· [image: http://images.tutorvista.com/content/angiosperm-morphology/onion-bulb.jpeg]

2. ERECT STEMS: Stems which are strong and remain erect without any external support are known as erect stems.Majority of the angiosperms have erect stems. Examples of plants with erect stems include mango, wheat , etc 

         [image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSOBxLVAyEL_uJkmZEmoLcS2lJNHPOwsJrC9LH_qizHxcUnHsfC]                   [image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcSmXvf7XqCjzBMieKnUTVgviNB1JrMWlHoSuQBj4wASKyozqXxa]. 
                   Mango Tree                                                                Wheat





3.WEAK STEMS: Stems which are thin, soft and weak and require support to stand erect are known as weak stems.
· Weak stems can be further subdivided into two types: Upright Weak Stems and Prostate Weak Stems
· Upright Weak Stems  which are of two kinds – Twiners and Climbers.

· Twiners – These are plants with long, slender, flexible and sensitive stems which climb the support by twining around it.Stems which climb anticlockwise from the top are termed as sinistrose as in Convolvulus and stems which climb clockwise from the top  are termed as dextrorse as in Dolichos lablab.
 
[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcTK6FUHERIYqGCIKf6pWBukprvi340Sb6_CzSw8jSAMPQWh0uvJIA]
           Convolvulus – Twiner

· Climbers – These are plants with weak, thin and long stems which are unable to coil around a support and require the help of certain clinging structures. These can be root climbers which produce adventitious roots to cling the support as in Betel vine or scramblers(hook) climbers which produce thorns and spines to cling the support as in Rose or tendril climbers which produce tendrils(thin,leafless and wiry structures) to cling the support.[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTwnBaY04y4u9LoM7zbfwowgYynWwuHA6SeBxnxNAc9kMX0MVLR6g]
                          Pea - Climber


· Prostate Weak Stems: These are weak stems spread over the ground for proper exposure of leaves. They are of two types – Trailers and creepers.
· Trailers: These are weak stemmed plants that trail along the surface of the ground and do not root at intervals. They may be procumbent which lie prostrate or flat on the ground as in Oxalis or decumbent in which branches after growing horizhontally for some distance grow upward at the tip as in Tridax or diffused in which the branches of the stem spread out in all directions as in Boerhaavia.
· 
[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcSNqVrg33gRXEelwdXCtWKpXFMwSCyhmdUwDxCxxLoXF9n5gYh9]
                     Oxalis – Trailer

· Creepers: The weak stem creeps along the ground with the help of roots produced at the nodes and is either sub – aerial or subterranean. Types of creeping stems include runners, stolons and suckers.

 [image: http://pumpkinnook.com/artwork/vinecurl.jpg]
                                           A Creeper
 
                

  MODIFICATIONS OF STEM

The stem shows different modifications like roots to perform special functions such as synthesis and storage of food, climbing, vegetative propagation and protection. Depending on their nature, modified stems can be of three types:

1. AERIAL STEMS:  Modified stems growing aerially to perform various specialized functions are known as aerial stems. These are of the following types:

· STEM TENDRILS: Some weak stemmed plants produce wiry, coiled and sensitive structures for the purpose of climbing, called as tendrils. They help in climbing by coiling around the support and are formed from the axillary or terminal buds.E.g. Passiflora,Vitisvinifera. 

[image: http://www.biologie.uni-hamburg.de/b-online/fo32/ranke2.jpg]
                                   Vitis Vinifera – Stem Tendril

· STEM THORNS: These are hard, woody pointed structures which are meant for protection and develop either from axillary or terminal bud.E.g.Duranta. 
 
                                                                      [image: http://images.meredith.com/bhg/images/2008/10/p_100023552.jpg]
                                                                                     Duranta – Stem Thorns



· PHYLLOCLADE: A phylloclade is a flattened stem of several nodes and  internodes functioning as a leaf. In Opuntia the stem is modified into a green flattened structure called Phylloclade. On the surface of the phylloclade, clusters of spines are formed. These spines are the modified leaves of the axillary bud. These spines not only check the rate of transpiration but also protect the plant from herbivores. The phylloclade has distinct nodes and internodes. E.g., Opuntia

[image: http://www.friendsschoolplantsale.com/wp-content/uploads/2008/02/opuntia.jpg]
                                           Opuntia - Phyllocade

· CLADODES AND CLADOPHYLLS: A phylloclade of one or two internode is called as a cladode. There are no suitable examples of cladodes because, Ruscus and Asparagus, which are often considered as cladodes, are in reality, cladophylls. A cladophyll is a flattened leaf like stem arising in the axils of a minute, bract-like, true leaf.E.g.Asparagus

                          [image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcT32-m-v6--ttw_aCdulX_mKVRfqjvre3xlsbV0Qx6H-8_h80Dx]
                                 Asparagus  -  Cladophyll


· BULBIL: Bulbil is a speical multicellular body essentially meant for reproduction. In Agave the floral buds are modified into bulbils. These bulbils get detached, come in contact with the soil and develop into new plants. In Dioscorea the axillary bud develops into a bulbil. This bulbil detaches from the mother plant and grows up into a new independent one.

                          [image: http://www.plant-biology.com/Dioscorea-oppositifolia.jpg]
                                                                     Dioscorea - Bulbil

2.  SUB – AERIAL STEMS: The stems which grow partly aerial and partly below the soil are called as sub – aerial stems. These are specialized for vegetative propagation. They are of the following types: 

· RUNNER: The runner arises from the base of the stem as a lateral branch and runs along the surface of the soil. It develops distinct nodes and internodes. At each node, the runner produces roots below and leaves above. In this way many runners are often produced by the mother plant and they spread out on the ground on all sides. If any accidental injury results in the separation of a runner, the severed parts are capable of leading an independent existence. E.g.Oxalis, Fragaria.

   [image: http://wwwdelivery.superstock.com/WI/223/4141/PreviewComp/SuperStock_4141-49920.jpg]
                                  Oxalis – Runner

· SUCKER: A lateral branch arising close to the ground level, traveling underground for some distance, turning up at its end and producing a new plant is a known as a sucker.The sucker is distinguished into nodes and internodes.It bears scale leaves and axillary buds at the nodes. Eg. Chrysanthemum,Mint(Mentha). 

[image: http://images.tutorvista.com/content/angiosperm-morphology/sucker-in-guldaudi-and-mint.jpeg]

· STOLON: Lateral branches called stolons originate from the underground stem. The stolons grow horizontally outwards for a varying distance in the soil. Ultimately their end (terminal bud) emerges out of the ground and develops into a new plant. They bear nodes and internodes and differ from runners in the fact that they are produced just below the soil surface. . E.g. Colocasia. 

           [image: stolons found in strawberry and colocasia]




· OFFSET: An offset is a side shoot emerging from a bud on the main stem.  Offsets grow in all directions from the main stem of the parent plant. If any accidental injury results in the separation of these units, each is capable of leading an independent existence.It is also known as acondensed runner.However, unlike runners offset produces at the apex a tuft of leaves above and a cluster of leaves below. E.g., Pistia, Eichhornia. 

[image: structure of offset in pistia and eichhornia]

3.      UNDERGROUND STEMS: Stems  growing  below  the soil are known as 
     underground stems.These  are perennial and nongreen.  They are also
     known as subterranean or geophyllous stems. These  resemble   roots
     in their general appearance but are different from roots as  they show 
     presence of nodes  and  internodes, scale  leaves,  adventitious  roots
     arising  from  the  nodes  axillary  and   terminal buds and  exogenous 
     branches. They  perform  the  function  of  food storage and  are  well
     protected from herbivores. These are of the following types: 

· RHIZOME: A rhizome is a thick horizontally growing stem which usually stores food material. It has nodes and internodes, scale leaves, axillary buds, adventitous roots and a terminal bud. Scale leaves enclosing the axillary buds are seen arising from the nodal points of the stem. Some of the axillary buds develop into branches which grow upwards into the air and then produce normal green foliage leaves. Usually the growing points of the rhizome continue to remain underground causing an elongation of the rhizome. Roots develop from the lower surface of the rhizome. Eg. Ginger, Turmeric. 

[image: structure of rhizome in ginger]
                                         Rhizome - Ginger
· TUBER: Tuber is a swollen end of an underground branch which arises from the axil of a lower leaf. These underground branches grow horizontally outwards in the soil. Each tuber is irregular in shape due to the deposition of food materials (starch). On the surface of each tuber many leaf scars are seen. These leaf scars are the impressions of fallen scale leaves. Each such leaf scar encloses an axillary bud. A leaf scar with an axillary bud is called an eye. These eyes of potato are capable of producing new plants by vegetative propagation.
E.g., Potato.
                     [image: structure of tuber in potato]
                                                       Tuber - Potato

· BULB:  The stem is reduced and represented by a short disc. The lower surface of the stem produces many adventitious roots. In bulbs of onion, garlic, etc. the inner leaves are fleshy while the outer ones are dry. This is called as tunicated bulb since the concentric leaf bases form a complete covering or tunic. The apical bud of the bulb produces the shoot. The axillary buds sometimes produce daughter bulbs, as in garlic. E.g., Onion, Garlic. 

[image: structure of bulb in garlic]


· CORM: A corm is a greatly swollen underground basal portion of an erect stem. The swelling is due to the storage of reserve food material. It bears scale leaves and axillary buds. At the end of the growing season, the aerial parts die. With the return of favorable conditions usually one axillary bud (rarely more than one) near the apex develops into a new shoot utilising the food reserve material in the old corm. The new plant produces a new corm at its base. The earlier corm shrivels off. E.g. Amorphophallus, Colocasia

                                         [image: structure of corm in colocasia]
                                            Corm - Colocasia




  
                     









                                          YOUNG MONOCOT ANGIOSPERM
[image: http://www.thenakedscientists.com/forum/index.php?action=dlattach;topic=18752.0;attach=5727;image]

                                   Time: 2 pm
                                   Date: 14/04/13
                                   Location: Farm, Rakoot
                                  Common Name: Banana
                                 Scientific Name: Musa paradisiaca
                                 Family: Musaceae



YOUNG DICOT ANGIOSPERM
[image: http://gruett.com/wp-content/uploads/2011/12/Pomegranate.jpg]

        Time: 2:30 pm
        Date: 14/09/13
        Location: Farm, Rajkot
       Common Name: Pomegranate
       Scientific Name: Punica granatum
       Family: Lythraceae
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