
         (Permanent Tissues) 

                                                           ।                     যখ  

আ             খ  য     ,  খ                         ।           ,    ,                স       

             । 

       : 

1.         আ     স               ,        ,                     ।                      

         য     । 

2.                 স                   । 

3.                                   । 

4.                                    আ                  । 

5.                                              ।  

6.                               ।                                      । 

7.           খ          , খ    স     খ                    ।  

8.                        স  । 

 

                     (Classification of Permanent Tissue) :                           

        য  , য  — I. স           , II.                   III.                  ।  

 

1. স            (Simple Permanent Tissues) :     আ                   স             

             স               । স          স স  (homogenous)          ।        

আ                            স                          য   - 

1.                2.                 3.             । 
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1.             (Parenchyma) :  

 য           স                                     স                             , 

                      আ                        য     ,                         ।  

  ঠ  :  

(i)                            খ           ,                           স       

স    স  । 

(ii)                            স                  ।  

(iii)                               স   ।                             স           স 

    ।  

(iv)                     । 

(v)                স                                —                          

(intercellular spaces)    । 

 

         (Types) :                                             খ             

        খ  য  ,  য  — 

(i)       (Epidermis) :  য ঘ  স      স    আ                       আ        

   খ            (Epidermis)    ।    স                                    

       য     । স            ,     ,                       স      আ        ।  

(ii)             (Chlorenchyma) :           স                               

   ।          স                            (epidermis)             (Cortex)) 

                                                ।             স     স      

          ।  

(iii)           ( Aerenchyma) :     স                                ।          

        ,  য  —      ,                          স খ             ,  য  — 

                                                  (intercellular space) 

আ                      সখ                 ,                                

   ।                                  ।  

(iv)     স       ( Prosenchyma) :                               , স                

             স   (tapering)    ,           স          ।               

য                 । 

(v)        ও                    (Xylem and Phloem parenchyma) :          

                                    য                                  

   । 

(vi)    ও    (Idioblast) :  য স                                                 

          ,  য  —      ,    ,                      স                    স   

       খ,                  ।         

(vii) স                   (Succulent Parenchyma) :                      

                                      স          খ;                     

স                      । 

 

                     :  

(i)    ,    ,   ,                                           খ    স   (food storage) 

       খ। 

(ii)                                     য                 (defence)          

   । 

(iii) স     স                               খ        (food synthesis)   । 
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(iv)                                               স              (aeration) স   য  

   । 

(v)     স              য                 । 

(vi)                               , খ          খ   য স         (transport of food) 

স         । 

(vii)                                        স    স   য     । 

(viii)       স   (water storage)    স   স   য     । 

(ix)                     স                    (repair of injury),            

(regeneration),           (reproduction)স   য     । 

(x)                                                            -      (secretary 

products)    স     । 

 

2.             (Collenchyma) : 

 স      স                    স    স                        ।  

  ঠ  : 

(i)                                                        আ                

     ।  

(ii)                                       স                                স      

স       খ  ।           স         স          । 

(iii)                              স   ।                  স           স       । 

(iv)                  খ   - খ                    । 

(v)                              -   (intercellular space)             আ              

    । 

(vi)                                                    ।          স        

য  । 

(vii)                                        (primary pit field)       । 

 

        :              স  স                                    খ                 

    , য  — 

(i)        (Lamellar):  য                          ঘ স                            

                    স                   স                      ঘ       ,       

                      ।        :        স ( Rhamnus sp.), স য    খ  ( Helianthus annus) 

(ii)          (Lacunar) :  য স                                                    

            স                             স      ,                               । 

       :        (Malva),         স  (Salvia)                  আ     (Calotropis)    ।  

(iii)         (Angular) :  য স                                                       

স       ,                             ।        :        (Cucurbita),        (Datura), 

          (Begonia)           । 

 

                      (Functions of Collenchyma) : 

(i)                                                        । 

(ii)  স                                                                  য     

      (mechanical strength)         । 

(iii)                       (chloroplast)              স          স     স             

    খ                । 
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(iv)          (sclerified)                          য            স          ।        

            য                                  য                ,         

        স    (tensile strength)                        ।  

(v)                        (defensive)                   য     (antibacterial 

compounds) স        (storage sites)    স          । 

(vi)                                                              (thin)               

        ,  য  —         (phellogen)                 (Cork cambium), য              

         (periderm). 

 

3.              (Sclerenchyma) : 

য                স        স              য       স                       । 

 

  ঠ  : 

(i)                   খ           ,        ,                      । 

(ii)                         স        স                                ।        

                য         খ     ,                   । 

(iii)                                                     ।                          

    (intercellular spaces)                 । 

(iv)                 স                            (pit) স      । 

 

         (Types) : আ      আ        স                                -         ,  য   - 

(i)                     (ii)                           । 

 

(i)                 (Sclerenchyma Fibres ) :   -  খ                 স      য                       

      ।                  খ   - খ               (bast fibre)               (wood fibre)       

         । 

       :      (Corchorus capsularis),    স (Limum usitatissimum) 

 

(ii)                             (Sclereids or Sclerotic Cells) :                         আ           

                                   ।                       খ           ,       , 

        ,    -স                       ।                                            , 

      , স       স         ,          স            ।                                    

         স   (stone cell)             ।  

 

o আ    , আ                                     (Foster, 1949),  স   (Esau, 1965)   

       (Cutter, 1978)                  খ                — 

 

(A)              (Brachysclereids) :          খ                                          

    ।        (Psidium guajava),   স     ( Pyrus sativus), আ    (Pyrus malus)  

(B)                (Macrosclereids) :        খ                   ।  য  —    (Phaseolus 

aureus),     (Pisum sativum)                                        খ  য  ।    

                                          ঘ স                     । 

(C)                (Astrosclereids) :                                         স      

  খ    ।    (Thea chinensis)                    (Nelumbium speciosum),       (Nymphaea rubra ) 

                                                য  ।  
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(D)    ও         (Osteosclereids) :                                      খ              

                ।       (Pisum sativum)       ,        (Hakea sp.)                       

           খ  য  । 

(E)              স (Trichosclereids) :                        খ   খ        ,   খ য  ,       

                          (hair-like)   ।                                 “       ”    স   

                -       স             খ  য  ,  য  —       (Nymphaea rubra)-        ,       

(Monstera sp.)-             (aerial root)       । 

 

               (Complex Permanent Tissues) :  

আ                   স              য  স                 স      স                    

স                       ।               স                       (conducting tissue)      

      ।  

A.        (Xylem) : 

        য                                                      খ                     

           ,                    ।            'xylos' (=    )        স  । 

 

        (Components) :                 স                        , য  —  

(A)       (tracheid),  

(B)        (trachea),  

(C)                    (xylem parenchyma) 

(D)           (xylem fibres)।                             (tracheids)            

       (vessel mibers)              (trachea) 

 

(A)       (Tracheid):              য  ,    ,                                            

(trached)    । 

(B)        (Trachea or Vessel):                                       ।                 

              খ        স স              । স                                 

              । 

(C)                          (Xylem or Wood Parenchyma) :                        

           য  , স                                                ।        

                    স         খ                         ,                  আ      

        ।                     ,                             স    । (iii)              

                      স       ,                                   ।          

               য                                         ।                 স       

         । 

(D)            (Xylem Fibres) : 

                  স     

          ,      ,                

                          

(wood fibre)    ।                 

                  ।        

        খ                  । 

                               । 

                য         স     

        ।                (pits) 

      ,      স          খ  য  ।  

Bikram Ghosh 
Contact : 9831756144 



                       (Types of Primary Xylem) :          (plant axis)                

                                স                      খ                        

    ,  য  — (a)       (exarch), (b)       (endarch)     (c)   স    (mesarch)।  

(a)       (Exarch) :                                                                           

                                          ,                        স               । 

স                       স  স                   ।                                      

              স   স                                 স          ।                 

              (centripetal growth)    ।                                         (centripetal 

xylem)    । 

(b)       (Endarch) :                                                                      

                      ,                      স            ।                             

                              ঘ         ,                   (centrifugal growth)    ।        

                                (centrifugal xylem)    । স                            । 

(c)   স    (Mesarch) :                     যখ                  ঘ      খ,  খ                  

     স     স       ।                (centripetal)           (centrifugal)                 

স      ।               স              খ  য  । 

 

 

 

 

 

B.        (Phloem) :  

        য                                  খ    স                    ,                 

   ।  

       (Components) :                স                        ।                

        

  - (A)  স         ( স     ও  স      ),   (B) স       ,  (C)                        

(D)           ।                                  । 

 

(A)  স         (Sieve Elements) :  স                   ,  য   – (a)  স     (b)  স      । 

 স                     স        ।    স                             স            

    ।                                 স                  য  ।  

 

  স     -     -     স      ,    য                 ,        স     ,       , স    খ    

                         স       ।  স                        ,           খ   

            ।           স                     স               স        ।         

                  স      স           ।  স                               য       

 স     (sieve plate)                     ।                           (vacuoles)     । 

                     স                ।  স                            স          

                     স            স   য       । 
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  স       (Sieve Cell) :                          স   ,   ঘ  ,  স     (sieve plate) 

                 স       (sieve cell)    । 

 স         ঘ  ,    য      স                                                    স      

  ।                                                          । 

pore)    ।                                  স     (sieve area)        ।    

          স     (sieve pore)               স      (sieve plate)           ।  স     

          স                              স         স             য    য        

স  য        (connecting strands)                । 

         খ             খ    স        স               । 

 

(B) স        (Companion Cells) :                     স      স   স           সয   

স              স           । 

 

(i) স                                       ,      

স                 । (ii) ঘ  স                 স    

             স         স                । 

(iii)                               । 

(iv)                          (angular)। 

(v)               (meristematic cell) স          

 স    স             । 

(vi) স        স                             স   

              । 

(vii) আ    (primitive)                           

     স               ।  

 

■ স             : 

(i) খ    স         স                  । 

(ii)  স        স           স         স        য                  । 

(iii)                    স      স                        ,                      

               ঘ    স         ।  

 

(C)                    (Phloem Parenchyma) :                         স          

       স                    স খ   স                           ,                         

   । 

 (i)                            আ             স ,                 স   

(tapering)         । 

(ii)         স   ,                    স                ,                   -    

(primary pit fields)     ।  

       স                 ,    ,     স   ,    স  ,     স       (v)               

                      -           স           ,                । 

 

                         (Functions of Phloem parenchyma) : 

(i)                    খ    স     খ            স   য     । 

(ii)     খ     ,  য  —    স  ,                       স       । 
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(iii)        ,                ,  য  -      ,                                    স    

    । 

(iv)  স                                            স                           

               । 

(D)           (Phloem fibres ) :                                                         । 

           , স                     ।                                                          ।  

                স           ।                 য         খ   স    ।                      খ   

স ।                   স            ,  য  —     স (Vitis sp.)-              । 

■                (Functions of Phloem Fibres ) : 

(i)                            স    য                য                   । 

(ii)              খ               স   য     । 

 

           ও            (Internal Phloem and External Phloem) :                   

                                           । আ                      ,  য   –  স      স 

(Solanaceae),    স         স (Asclepiadaceae),            স (Cucurbitaceae), 

            স (Convolvulaceae)                                                 

                                                        ।                      

                                                                                । 

 

                                     ( Included Phloem or Interxylary Phloem) : 

                     (Secondary growth) স   স                                       

                          ।                              ,  য  —       (Combretum), 

       (Entada)                              স                                     

                                  স            ।                আ             

                                    ।                                       আ      

              ।                                                            

আ                     । 
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