
     

































 

     

 (Schlieden & Schwanns)

 (Habelandt)



 



(Murashige & Skoog)  















 







 

















   





   









(Micropropagation)



(Bioproducts)



      ■


 ٢٠



كـيـمـيــاء الـزراعـة 
الـنـسيـجـيـة





(N)■


     (Chlorophyll)

(KNO
3
)

(NH
4
NO

3
)





(K)■
 







 

   



 :(P)  ■


 





 





. (B)

     (S)  ■




  (ATP)







(Ca)■




 









(Mg)■






(ATP)





μM 





(Mn)■












  ■




NH
4
NO

3
*

CaCl
2

*

MgSO
4

*

KNO
3

*

KH
2
PO

4
*

H
3
BO

3
**

CoCl
2
.6H

2
O**

CuSO
4
.5H

2
O**

Na
2
-EDTA**

FeSO
4
.7H

2
O**

MnSO
4
.H

2
O**

Na
2
Mo

4
O.2H

2
O**

KI**

ZnSO
4
.7H

2
O**

C6H
12

O
6

**

NH
2
CH

2
OOH**

C6H
5
NO

2
**

C8H
11

N
3
OHCl**

C
12

H
17

N4O
5

**

  **              *

  ■



٢١ 



(B)■




 







   (Zn)  ■






(Cu)■








 (Mo)■




(Ammonium)



    (Co)  ■










(Organic Supplements)















 











 B1  ■


B6■


■


■


■








(B
2
)     ■

(C)(B
7
)



 
































      ■



    ■


 ٢٢







 

 





 

 ■




   





(IAA)



(IBA)

(CPA)(2,4-D)(NAA)

■








  (2iP) (Zeatin)





 (Kinetin)  

(BA)(BAP)

 





■




 (GA7)  (GA4)(GA3) 

  (GA3)





  (ABA)   ■





■














 













         ■
    ■

(GA3)

              ■




















٢٣ 









 





 



     




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