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 3 

 
 

 

1.  
1.  105 

2.  (air flow cabinet) 

3.   2.9x5.8 .  4 

  30 . 

4.  (balance)  4  

5. -  pH / conductivity (CyberScan PC 510 Meter, MYS) 

6.  TA.XT.plus texture analyzer (stable micro systems, 

UK) 

7.  (shaker) 

8.  (autoclave) 

9.  (microwave oven) 

10.  5 .  8 . 

11.  (flask)  125  250 . 

12.  (petri dish)  9.5 . 

13.  (spatula) 

14.  3 

15.  11 

16.  (forceps)   10  18 . 

17.  (turnel) 

18.  (test tube)   2.5 × 15 . 

19.  (dropper)  

20.     5x7   16x26    

21.   

-  (pipette)  5   10 . 
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-  (beaker)  250 300  1,000 . 

-  (cylinder)  25 50  100 . 

-  (volumetric flask)  250 500  1,000 . 

-  

-  (funnel) 

-  (stirring rod) 

 

2.  
1.   

-   70   90   

-  

2.   

-   LS (1965) 

-   LS (1965) 

- Thiamine-HCL 

- Myo-inositol 

-  

-  

-  

-  

-  

- Potasium hydroxide (KOH) 1 N 

- Hydrochloric acid (HCL) 1 N 

3.  (plant growth regulator)  

- 2,4-dichlorophenoxyacetic acid (2,4-D) 

- Napthalene acetic acid (NAA) 
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3.  
 3.1  (stock solution) 

  3.1.1  (macro-elements) 

  LS (1965)  50  

 3.1  

 (volumetric flask)  1,000 .  

 

 3.1  LS (1965) 

 
 LS (1965) 

1  ( / ) 
 50   

1,000  ( ) 

NH4NO3 

KNO3 

1690.0 

1900.0 

 

84.5 

95.0 

 

 

 3.1.2  (Micro-elements) 

  LS (1965)  200  

 3.2  

 1,000 . 
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 3.2  LS (1965)  

 
 LS (1965) 

1  ( / ) 
200  

 1,000  ( ) 

CaCl2.2H20 

MgSO4.7H2O 

KH2PO4 

Na2-EDTA 

FeSO4.7H2O 

H3BO3 

MnSO4.4H2O 

ZnSO4.2H2O 

KI 

Na2MoO4.2H2O 

CuSO4.5HP2O 

CoCl2.6H2O 

440.0 

370.0 

170.0 

37.3 

27.8 

6.20 

22.30 

8.60 

0.83 

0.25 

0.025 

0.025 

88.0 

74.0 

34.0 

7.46 

5.56 

1.24 

4.46 

1.72 

0.166 

0.05 

0.005 

0.005 

 

3.1.3  (Organic compounds) 

 LS (1965)  200  

 3.3 

 1,000 . 

 

 3.3  

 
 LS (1965) 

1  ( / ) 
 200  

 1,000  ( ) 

Myo-inositol 

Thiamine-HCl 

100 

0.4 

20 

0.08 
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 3.1.4  

  1.  2,4-D  

   2,4-D 20 .  absolute ethanol  

 100 .  

 

  2.  NAA 

   NAA 20 .  absolute ethanol  

 100 .  

 

 

4.  
 1   105 

  1.1  pH  

 

 (CRD)  9   3   10 

 

   LS (1965)  pH  9   4.0, 4.5, 

5.0, 5.5, 5.8 (control), 6.0, 6.5, 7.0  7.5 

 

 70%  5  

 10%  10   3  

   3   100  

  

 16   25±2   30  

  

   

 

 

 

 



22 

 

  1.2  

 

 (CRD)  9   2   8 

 

   LS (1965)  pH  9   4.0, 4.5, 

5.0, 5.5, 5.8 (control), 6.0, 6.5, 7.0  7.5 

  LS   2,4-D  2   30 

  0.05   150   0.8  

 pH  9   4.0, 4.5, 5.0, 5.5, 5.8 (control), 

6.0, 6.5, 7.0  7.5   1  

  

  

 
  

(compression)  (penetration)  (hardness) 

  TA.XT.plus texture analyzer (stable micro 

systems, UK)  25  (P25 cylinder 

aluminum probe)   1  

 0.5   10   5 

    (N)  

  LS   2,4-D 

 2   30   0.05   

150   pH  9   4.0, 4.5, 

5.0, 5.5, 5.8 (control), 6.0, 6.5, 7.0  7.5  
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  pH / conductivity (CyberScan PC 510 

Meter, MYS)  (electrode) 

 pH  9   30    

 (mS/cm)  

 

  
   (white)  (yellow)  

(yellow white)  (green spot)  (brown)   (black) 

  

 

 
 

  (%) =   x 100 

               

 

 2   

 

 8   2   4  

   LS (1965)  2,4-D  NAA  2, 4, 6  

8   

 4   1-1.2  

 LS   30   250  

 2,4-D 2, 4, 6  8   NAA 2, 4, 6  8  

 250   50   100  

 1   1   2 

   

    somatic embryos 

 (proembryo stage, globular stage, scutellar stage  coleoptilar stage (Hartmann et al., 
1997))  
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5.  
  Statistix 8 

(Analytical Software, USA)  Least Significant 

Difference (LSD)  0.05 

 

6.  
1.    

 

 (AG-BIO/PERDO-CHE) 

2.   

  


