
 / / /

‘ ’

*

) ://://(

 .
/ .

 .
 %

 .
)N:Ca()N+K:Ca()K:Ca (

)K+Mg:Ca ( .
N:CaN+K:CaK:CaK+Mg:Ca .

 .
       N:Ca   N+K:Ca .  

 .
 .

:

.

 .

 .

* : :ghasemnezhad@guilan.ac.ir

mailto:ghasemnezhad:@guilan.ac.ir


 / / /

             

      )(        

          

) .(    

            

).(

             

         ) .(

 .      

     ) .(    

             

            

     ) .(      

  

          

  )(.  

   

              

).(

         

           

      ) .(   

     

    ) .(       

               

       ) .(

             

             

    

  ) .(           

           ) .(

    ) (       

        

         

      

            .

   )(          

).(

            

       ) .(   

            

 .             

         

.

) .(

   ) (

  

.

         

 .          

  ) .(  

).(

    ) .(         

                  

  ) .(  

         



 ...

      ) (   ) ( .

        

.

       

              

          

       

 .           

          

              /  

     )(.         

    

/    .

   .   

        

      

      

  

    

  

   .      

         

 .

    

   .    

    

 .

 .  /

    

   .

    ) .(

)/EDTA(

)CL 361 flamephotometer(

)PG Instrument Itd T80+UV/VIS (

   .

    

)Kjeltec Auto System

1030 Analyzer ()( .  

       

 .

                

) (   ) (        ).(

           

     .     

                  

      

             .

               

).(

–
 = 100

            

              

          

       

              

   

           .       

             



 / / /

     GC)  Agilent 7890 (

 .            

            .    

    

           

   .         

       .    

.

    

 .

 .

t-

 .

SPSS 16.

             

    )  ( .

         

    )(      

            

            

              .

-   -   

             

-   -        

 .        

         

           

             

 .

              

          

    .       

                

             

               

.

       

          .        

-

   )/  

 (-

  )/    (    

     -     

    )/   (    

      )/ (

.

         .      

--)/ (

  )/ (      

  -           

.

             



 ...
 .

)
(

)

(

)

(

)

(

)

(

N
:C

a
N

+K
:C

a
K

:C
a

K
+M

g:
C

a

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/
/

±
/

±
/

/
±

/
±

/
±

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/
/

±
/

±
/

/
±

/
±

/
±

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/
±/

/
±

/
±

/
±

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/
±

/
±

/
±

/
±

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
/

±
/

±
/

±
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
±

/
±

/
±

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/

/
±

/
/

±
/

/
±

/
/

±
/

/
±

/



 / / /

 .

                 

           

.

   

)  ( .            

   .

    t  )(  

             

              N:Ca

N+K:CaK:CaK+Mg:Ca

     

 .      

     

        N:Ca

N+K:CaK:CaK+Mg:Ca         

      t      

           

          

         .    

       

             

           

.

            

           

   .    

      

    .          

.

      

 .

   

  

      )(     

               



 ...

.

) .(    

               

       .    

          

 .           

).(

      N:Ca   

           .

    ) (       

           

      .     

  N+K:Ca             

)()()(

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

//±/±/

//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

/±//±/±/

//±/±/

/±//±/±/

//±/±

//±/±/

//±/±/

/±//±/±/

//±/±/

/±//±/±/

/±//±/±/



 / / /

       0         5        10        15        20        25
       Num +---------+---------+---------+---------+---------+

  Case 2      2   
  Case 14    14        
  Case 1      1         
  Case 16    16      
  Case 17    17          
  Case 18    18                                               
  Case 22    22                                                 
  Case 9      9                                               
  Case 11    11                                        
  Case 7      7                                                
  Case 8      8                                                
  Case 24    24                                                  
  Case 4      4                                                  
  Case 6      6                                                  
  Case 3      3                                                
  Case 20    20                                          
  Case 12    12                                               
  Case 15    15        
  Case 21    21        
  Case 10    10   
  Case 19    19   
  Case 13    13   
  Case 23    23   

  Case 5      5   
 .

 .        N+K:Ca   

.

            

K:Ca     .  

   ) (      K:Ca     

            

.

         

  K+Mg:Ca       

 .  ) (    

               

          

           

          

.

          

     

 .      

         .    

          

             

            

          

        .  

          

       ) .(  



 ...

 .t

      ) .(

           

          

  ) .(        

  

   .   

                   

     ) .(        

          

            ) .(

      

   

         ) .(

      

            

         

             

) .(

     

         

 .     

  

            .

).(

t

/////**/

-//**/-

/-//**/-

////

/-/**/-

/-///-

N:Ca///-//**/-

N+K:Ca///-//**/-

K:Ca///-//**/-

K+Mg:Ca///-//**/-

/////**/

///-///-

/

///-//*/-



 / / /

.

*
**

N
:C

a
N

+K
:C

a
K

:C
a

K
+M

g:
C

a

*
/

-

/
-

**
/

*
/

/
-

/
-

**
/

-
**

/
*

/
/

-

/
/

**
/

/
/

-

N
:C

a
**

/
-

**
/

/
**

/
-

**
/

/
-

N
+K

:C
a

**
/

-
**

/
*

/
**

/
-

**
/

/
**

/

K
:C

a
**

/
-

**
/

*
/

**
/

-
**

/
/

**
/

**
/

K
+M

g:
C

a
**

/
-

**
/

*
/

**
/

-
**

/
/

**
/

**
/

**
/

**
/

**
/

-
**

/
-

*
/

**
/

-
/

-
**

/
-

**
/

-
**

/
-

**
/

-

/
-

/
/

/
-

/
/

-
*

/
*

/
/

/
*

/
-

/
-

/
/

-
/

-
/

/
-

/
/

/
/

-
/

-
/

/
-

*
/

/
/

/
/

/
/

/
/

/
-

/
/

-



 ...

        

         

 .   

       

   .           

         

) .(          

).(

          

  

     ) (    

   N:Ca  K:Ca    

 .         

        N:Ca      

 .      N:Ca

     

 .  ) (  

  N:Ca   

     .        

) ( N:Ca  

.

      Ca:(N+K)    

          

 .            

  ) (    

          

.

         K:Ca  

         

 .            

               

           

     .  

  ) (         

)K2O (     K    K/Ca  

         

.

  (K+Mg):Ca      

    

        .       

            

  ) .(         

      .   

           ) .(   

  ) (         K+Mg:Ca  

              

 .

.

      

           

            

    .

           

       .  

             

      

.

N:Ca

N+K:Ca               



 / / /

        .         

            

            

          .  

       

   .  

              

    N:Ca          )(   

        

  ) .(   

           

 .                

           

            

.

         

          

      .   

           .

      

  

) .(     

        

   .       

).(

       

              .

      

            

)(.

               

            

           .      

   ) (        

      

    .     

             

).(

       

        

             

               .

           

            

              

 .         

            

   .  

              

            

     .     

            

            

 .N:CaN+K:CaK:Ca

K+Mg:Ca     

              .



 ...

  N:Ca   N+K:Ca      

            

      .   

  

       

             

.

      

             

      

.

1. Abeles, F. B., P. W. Morgan and M. E. Saltveit. 1992. Ethylene in Plant Biology, Academic Press, London.
2. Ashouri, M., R. Ebrahimi, M. Ghasemnezhad and A. Sabouri. 2011. Unbalaced nitrogen application induced short

storage life and rapid fruit softening during storage in kiwifruit in North of Iran. In: 8th Intl. Soil Sci. Cong. " Land
Degradation and Challenges in Sustainable Soil Management'. 3: 48-52.

3. Atkinson, R. G. and E. A. Macrae. 2007. Kiwifruit. PP. 329-346, In: E. C. Pua and M. R. Davey (Eds.), Transgenic
Crops V. Springer Verlag Pub., Berlin.

4. Benge, R. J. 1999. Storage potential of kiwifruit from alternative production systems. PhD. Thesis, Massey Univ.
Palmerston North, New Zealand.

5. Benge, J. R., N. H. Banks, R. Tillman and N. H. De Silva. 2000. Pairwise comparison of the storage potential of
kiwifruit from organic and conventional production systems. New Zealand Journal of Crop and Horticultural
Science 28: 147-152.

6. Boldingh, H., G. S. Smith and K. Kalges. 2000. Seasonal concentrations of non-structural carbohydrates of five
Actinidia species in fruit, leaf and fine root tissue. Annals of Botany 85: 469-476.

7. Boyd, L. M. and A. M. Barnett. 2007. Relationships between maturity, nutrition and fruit storage quality in
kiwifruit. Acta Horticulturae 753: 501-508.

8. Bramlage, W. J. and S. A. Weis. 2004. Postharvest fruit quality and storage life in relation to mineral nutrients.
Horticultural Society 12: 11-12.

9. Burdon, J. and C. Clark. 2001. Effect of postharvest water loss on Hayward kiwifruit water status. Postharvest
Biology and Technology 34: 245-255.

10.  Buwalda,  J.  G.,  G.  J.  Wilson,  G.  S.  Smith  and  R.  A.  Littler.  1990.  The  development  and  effects  of  nitrogen
deficiency in field-grown kiwifruit (Actinidia deliciosa). Plant and Soil 129:173-182.

11. Cabanne, C. and B. Donech. 2001. Changes in polygalacturonase activity and calcium content during ripening of
grap berries. American Journal of Enology and Viticulture 52: 331-335.

12. Fallahi, E., D. G. Richardson and M. N. Westwood. 1985. Influence of rootstocks and fertilizers on ethylene in
apple fruit during maturation and storage. The Journal of American Society of Horticultural Science 110:149–153.

13. Feng, J. 2003. Segregation of Hayward kiwifruit for storage potential. PhD. Thesis of Massey Univ., Palmerston
North, New Zealand.

14. Feng,  J.,  B.  R.  MacKay  and  K.  M.  Maguire.  2003.  Variation  in  firmness  of  packed  in  Hayward  kiwifruit. Acta
Horticulturae  610: 211-218.

15. Feng,  J.,  K.  M.  Maguire  and  B.  R.  MacKay.  2006.  Discrimination  batches  of  Hayward  kiwifruit  for  storage
potential. Postharvest Biology and Technology 41: 128-134.

16. Ferguson, A. R. 1984. Kiwifruit: A botanical review. Horticultural Reviews 6: 1-64.
17. Ferguson, I. B., F. R. Harker and B. K. Drobak. 1987. Calcium and apple fruit. The Orchardist of New Zealand 60:

119-121.
18. Ferguson, I. B. and C. B. Watkins. 1989. Bitter pit in apple fruit. Horticultural Reviews 11: 289-355.
19. Ferguson, I. B. and L. M. Boyd. 2001. Inorganic nutrient of fruit. PP. 17-45, In: M. Knee. (Ed.), Fruit Quality and its

Biological Basis, Academic Press, London.
20. Ferguson, I. B., T. G. Throp, A. M. Barnett, L. M. Boyd and C. M. Triggs. 2003. Inorganic nutrient concentrations

and physiological pitting in Hayward kiwifruit. Horticultural Science and Biotechnology 78: 497-504.
21. Fisk, C. L.,  A. M. Silver, B. C. Strik and Y. Zhao. 2008. Postharves quality of hardy kiwifruit (Actinidia arguta



 / / /

'Ananasnaya') associated with packaging and storage conditions. Postharvest Biology and Technology
47: 338-345.

22. Flores, P., H. Pilar and F. Jose. 2009. Effect of manure and mineral fertilization on pepper nutritional quality.
Journal of the Science of Food and Agriculture 89: 1581-1586

23. Gerasopoulos, D. and P. D. Drogoudi. 2005. Summer-prunning and preharvest calcium chloride sprays affect
storability and low temperature breakdown incidence in kiwifriut. Postharvest Biology and Technology
36: 303-308.

24. Hunter, D. C., M. A. Skinner, A. R. Ferguson and L. M. Stevenson. 2010. Kiwifruit and Health. Bioactive Foods in
Promoting Health: Fruits and Vegetables.

25. Johnson, R. S., F. G.  Mitchell and G. Costa. 1997. Nitrogen influences kiwifruit storage life. Acta Horticulture 444:
258-291.

26. Kalra, P. Y. 1998. Handbook of Reference Methods for Plant Analysis. CRC Press, Boca Raton, USA.
27. Lee, C., S. Kim, S. Kang, J. Ko, C. Kim and D. Han. 2001. Changes in cell wall metabolism of kiwifruits during low

temperature storage by postharvest calcium application. Korean Society of Horticultural Science 65: 723-729.
28. Mowatt, C. M., N. H. Banks and E. W. Hewett. 1993. Mineral nutrition and the storage behaviour of kiwifruit.

Massey University, NZKMB Project 1990/38.
29. Moras, P. and J. Nicolas. 1987. Kiwifruit storage: Influence of several post-harvest factors and storage conditions on

the shelf life of the fruits. Inf., Cent. Technol. Interport. Fruits Legumes 35: 25-30.
30. Pacheco, C., F. Calouro and S. Vieira. 2008. Influence of nitrogen and potassium on yield, fruit quality and mineral

composition of kiwifruit. Energy and Environment 2: 517-521.
31. Peck, G. M., P. Andrews, J. Reganold and J. Fellman. 2006. Apple orchard productivity and fruit quality under

organic, conventional, and integrated management. Horticultural Science 41: 99-107.
32. Prasad,  M.  and  T.  M.  Spiers.  1991.  The  effect  of nutrition on the storage quality of kiwifruit (a review). Acta

Horticulturae 297: 579-585.
33. Salinero, C., P. Pinon, M. J. Lema and L. Martinez. 2008. Effect of fertilization and training on the sensory of

properties of kiwifruit in orchards in Northern Portugal. Acta Horticulturae 868: 165-171.
34. Smith, G. S., C. J. Asher and C. J. Clark. 1987. Kiwifruit Nutrition: Diagnosis of Nutritional Disorders. Scientia

Horticulturare 37: 87-109.
35. Smith, G. S., I. M. Geravett, C. M. Edwards, J. P. Curtis and J. G. Buwalda. 1994. Spatial analysis on the canopy of

kiwifruit vines as it relates to the physical. Chemical and postharvest attributes of the fruit. Annals of Botany 73:
99-111.

36. Strik, B. 2005. Growing Kiwifruit. Oregon State University Extension Service, Corvallis, OR. 23P.
37. Tagliavini, M., M. Toselli, B. Marangoni, G. Stampi and F. Pelliconi. 1995. Natritional status of kiwifruit affects

yield and fruit storage. Acta Horticulturae 383: 227-237.
38. Tavarini, S., E. D.'Innocenti, D. Remorini, R. Massai and L. Guid. 2008. Antioxidant capacity, ascorbic acid, total

phenols and carotenoids changes during harvest and after storage of Hayward kiwifruit. Food Chemistry
107:282-288.

39. Van Edan, S. J. 1992. Calcium infiltration as a possible postharvest treatment to increase storage potential of mango
fruit. South African Mango Growers Association Yearbook 12: 26-27.

40. Vizzotto, G., O. Lain and G. Costa. 1999. Relationship between nitrogen and fruit quality in kiwifruit. Acta
Horticulturae 498: 165-172.

41. Wang, R. C., X. Y. Xiong, X. H. Tan and C. P. Lu. 2000. Changes of fruit and ultrastructure of cell wall in Actinidia
deliciosa lines during postharvest ripening. Journal of Hunan Agricultural University 26:457-460.

42. Yuen, C. M. C., N. Caffin and D. Boonyakiat. 1994. Effect of calcium infiltration on ripening of avocados at
different maturities. Australian Journal of Experimental Agriculture 34: 123-126.


