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  ها مواد و روش
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1. Kjeltec Auto 1030 Analyzer manual 
2. Flame Emission Spectrometry 
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�8	&��& �]C ��' �& � .�	U1� �-X��3; `C�5� ` �(4 
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 K#�/� �!��� &�! 
 &��� D
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<�� ���U� &�8)� ; �& D
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'+-��	" Dris & Niskanen (1998) ' �&-"j Toselli 
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�� !�C� .I]L�5� �&�4 ,'�� I� Hokmeabadi (2003) 

4)� �C ��! Q��4  iRT� $<�; D��6 I/�[ @�#��

'�/[ ���U� I� �!-� �	� �& IT	 F0< $!7; �C @�#�� �

�38 Q(��� [- ���� ���  �n�M Q()o[ �C `C�5� I�

�� !�C�.  
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�N
 �-;4  IC

���-C j- �v/yw �yy/�� "y~/�~�wx/�� )  

y~/�~ �wx/�� ��-� @�;  �& ) &�C gT% �&�� @�; �&

� @)& ��'-� 2�3	 �D���-(�C�� �( ��� IC-C j- �

y�/{v��v| "w�/�y�x{/wx  ){w/~w�yx/v~ 

��-� @�;  @�; �& &�C gT% �&��) FV!a�~  )a�{|( 

2�T
 I� C 
�' ) $%�' ���(&-CS; @�#�� �/T�  �&

)� IU5��	T� )� IU5�� IC $G�
 @)&	T�  �)�

�� !�C� .�lN(-(�C�� I���& �-CS; @�#�� D����  `C�5�

(�C�� I���& �C-��
+ �& k�C D���	 I/<�; D��6 Q �C

4)� ,'�� I/�[ Vemmos (2005) ) Bollmark et al. 

(1999)  C �&-&�C � .  

�-(�C�� 2�3-�)� �& �)� ��' �& k�C D���	 F0< F

'� &�% ���U� �a���M IC F0< ,'�)� �& ) �&�C ��- ��

 ��P IC F0< �%�)� �& )��]� ��& [ Q(��- ���� ��� 

)FV! b�� ((�C�� ���U� @)& ��' �& ���- ���1� D���

�)� �& k�C	 �& ) �&�C ���U� �a���M F0< F F0< ,'�)�

 Q(��	�3<� IC )� ���C)& F0< �%�)� �& ) I/<�	 Q

�� �C�	 )FV! �� ( I/<�; D��6 Q()o[ �C `C�5� I�

,'�� Rapparini et al. (1996) CS; �&�  )Vemmos 

(2005)  I/�[ �&�� !�C� .(�C�� ���U�- �& k�C D���

 @)& ��'�/T-C  �)� ��' 
��� !�C I� �	V� \& 
�	 F

W�9 2+ �B�C $-� �& ��% D
� ���U� �/T	 ��% �

 �)� ��' IC $G�
�� !�C �(Thomas et al., 2005).  
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F� D�
 -��_� '��($&�
�)�b 

 '��$$GH �E�
F�
I�� D�
 -��_� '��($&�
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 -
, (�� B;J -�K �� +�
$,6CNOP . -�� ��T�� 5� ��S1�

)����9 �� (�� B����( ��� ��T�� �)����� �� (�� U,��� (� 

 ��, ��T��)�� �9����
��.� �� ( (+� (�
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A/�GN( I5C��� 9-���]� ��& C- ) k�C D
� �

(�C��- &��& &�8) k�C ���1� D���)�su=R2  ��' �&

 ) �)���r=R2 @)& ��' �& (L& IC I�- 2�! H�0� F

(�C��-L�� D���- $B8 ��! �+'-N-'S- D
� 2�

�� !�C� .� �C �)S�	 IV�D���-(�C�� �( � �&	 $L�M �

VT� $B8-�' F; 2�N/%-(��  H�0��� &�! . �&

��!	5� 
 ��% D
� $W�9 I�	� $W�9 �!�C &�	 �


 �0��-; �& 3-�3<� ��	[ Q- ���� ��� .�3<� �C	 $W�9 Q

%E D
�-(�C�� Q(�� ) ��-%E D���-� "��- �!� 2�3


 �]C ��' �& k�C-�3<� 3	[ Q- ���� ���  I�

2�T
 N(� ���(&-%E D
� $- �& ��QRC 4�(  IL�' ��O

�� !�C �(Cheng et al., 2004).  
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�� )FV! �� (�C I� Vemmos (2005) 4)� �C 

["I/� Berman &Dejong (2003) �C 4)�  "��(Gardin 

(2002)" Rapparini et al. (1996) ) Rakngan et al. 

(2002) 4)� �C CS;�  &��& `C�5�L& IC I�- H�0� F

(�C��- �!� $B8 I#�' D���QRC 4�( �8	 ��� !�C �

(Gardin, 2002) )�L HS%�C Sivaci (2006) &�C.  

� I���&-(�C�� 2�3-' D���CS; @�#�� I#�� '+-��	 

P �& @)& ��' F0< ��P �&� ����(4  @�' ) @)& "�)�

I
�N
 �-;4 ��� IC-C j- �ur/�s��ru/�u "u/�� ��/�� 

 )�/u���r/�s ��-� @�;  &�C gT% �&�� @�; �&)FV!  

b ��� (2�T
 I� 
�' ) $%�' ���(&�/T-C CS; @�#��� 

)� �!� 
�9+ �&	T� & FM��� IC $G�
 I#�'	A �!� �

�� !�C� .�lN(-(�C�� I���& �-CS; @�#�� D����  �&

(�C�� I���& �C `C�5� �)� I�M�� 3mC I#�'- I#�' D���

��
+ �&	 I/<�; D��6 Q4)� �C ,'�� I/�[ Vemmos 

(2005) &�C .  

�/
	A/�GN( �� C- ���U� �C k�C D
� $W�9 �

(�C��-� ) I#�' "k�C D���	� 2�T
 IT� ���U� I� �(&

C D
�(�C�� �C k�- I#�' D���)sr�/�=R2 (� )	 IT

)r��=R2 (� I5C��4  ) $Ga���]� ��&  �C `C�5� I� &��&

Graham (2002)  ��( �&�� !�C� .�-(�C�� 2�3- D���

�	CS; @�#�� �& IT� 
 ) �( IC $G�
 F0< ��P �&- 3

 2��
 IC $G�
I
�N
 �-;4  D)�����]� ��&4  I� �
��&

��;
�' $B8 �#� �(4 �C ��!	_/� ,-1� �-5�  ���U�

(�C��-W�� �� &�% D���- ��� ��� .�C	 �& I� D��6 �

�)�	��� IC ,'�)� ) F- jKS7  )KS8  F0< �%�)� �& )

KS8, KS10, KS13  )KS14 �	�/T-C �-(�C�� 2�3- D���

�	 ) �&�& 2�T
 &�% 
� �� IT�	�/N� �-� �& 2�3	 �

2��
 ��� IC �(- @�#�� �& jKS9  )KS6  )KS9  ��(�T�

 �!)FV! c ��� .(�/
	�&�& 2�T
 �!� �[ @�#�� I� �
�� 

(�C�� $W�9 �W
 
�-� D���	�C IT- ���/T-C  �� @�#�� 
�

 �!��� !�C� I� ��	�3<� �C �)S� $L�M �	 2
) Q

��;
�' "gT%4 ��! IC $G�
 �� @�#��	��( ) *+ ,�	 

 iRT� IU5���� ��� (Yano et al., 2002) . ��P IC

��� �9(�C�� $W-� D���	 ITI
�; �(4 ��! IC @)�U�	 ,

*�#�9" 3/�'�/< &���4 	�]� (�C��- ���1� D���

C-�/T4 L��-��C��C ) �&�� �	(�C�� $W�9 �-� D���	 IT

��#�� �&�  $�)�U� 
� I��/T-C4  ��&��%�C�� !�C ��

 �/BC ) $'� ��\�C�� 
���.�/'� FC�U� �& ���(4 ��%� 

& 2�T
 $�)�U� &�% 
� ��((Hsu et al., 1999; 

Kogawara et al., 2006) .�lN(-�/
 �	� Boldingh et 

al. (2000) 4)� �C �-�4 ��#�� I� &�& 2�T
� ���& I�4 

(�C��- D����/T-C4 � �&	 IT�� !�C &�' `P��� �& ��

��;
�'4 �/T-C4 �
��& .�	�/T-C  )�	�/N� �- 2�3

�-A
�-(�C�� F� �-� ���1� D���	 ��P �& IT F0<

��� IC �!�- @�#�� �& jKS14  )KS12  �! ��(�T�

)FV! c��� .((�C�� $W�9-� D���	CS; @�#�� IT�  �&

 �a���M ��BC 
�9+�� !�C�3<� �C ) �	 Q(�� IC )� F0< Q

��  &��7;)FV!�� (HS%�C I� �	�/
 Rapparini et al. 

(1996) CS; �&� �C `C�5� ) Latt et al. (2001)  �&

%�C &����  
�I
�; �(4 �A�8 2�/%�&�  I� &�C	V�  
�

\&	 ,'�� H�0� 2+ FQRC �(4 &	; �A- ���� !�C� .

 "2�/��
 ��P �& ���IT	� �( )�! ���C)&J  IC

%E-�� 
�'4 �3<� )	(�C�� Q- D����� ����  

(Yano et al., 2002).  
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&�N
 .'�/[ ) D
� �6�& ���U�- F0< ��P �& I#�' �

 Q(��	 Z^' ) Q(�� ��/C� 2+ ���< ���U� ) I/<�

�3<�	 Q$<�	 .� D
� ���U�	
 IT-�3<� F0< ��P �& 3	 Q

[-&�� ��.  

 
  يسپاسگزار

; &���-(�� � �& �&��/'� &���	 �Y)�[ 
� Q()o[ �

��� CS;� '+-��	  ���N! IC����s ) �)��6

��T� 2��AT()o[ (
�G9�C �)�; ,'�� I��  ��AT
�&

C��-B� $'��8� $'& �& .��� $- ) "$'� ��! I

�lN(-��VN( $B8 .��C+ $��! 2�/�L�B
 
� �4  �&


�&��# ) �VT� Q()o[� ��&&�;.  

  

REFERENCES 
1. Arzani, K., Khoshghalb, H. & Karimzadeh, G. (2005). Scion/rootstock influence on grafting success, 

early performance, tree survival and efficiency of nutrient uptake of some Asian pear (Pyrus serotina 
Rehd.) cultivars. Acta Horticulturae, 671, 477-480. 

2. Baherle, P., Nunez, I. P., Zapata, F. & Glenn, D. M. (1994). Effect of 15N application time on the 
distribution of absorbed 15N in peach trees. In: Proceedings of IFA/FAO Symposium, 709–710. 

3. Bates, T. R., Dunst, R. M. & Joy, P. (2002). Seasonal dry matter, starch, and nutrient distribution in 
Concord grapevine roots. Hort Science, 37(2), 313-316. 

4. Berman, M. E. & Dejong, T. M. (2003). Seasonal patterns of vegetative growth and competition with 
reproductive sinks in peach (Prunus persica). Journal of Horticultural Science & Biotechnology, 78(3), 
303-309. 

5. Boldingh, H., Smith, G. S. & Klages, K. (2000). Seasonal concentrations of non-structural carbohydrates 
of five Actinidia species in fruit, leaf and fine root tissue. Annals of Botany, 85, 469-476. 

6. Bollmark, L., Sennerbyforsse, L. & Ericsson, T. (1999). Seasonal dynamics and effects of nitrogen 
supply rate on nitrogen and carbohydrate reserves in cutting-derived Salix viminalis plants. Canadian 
Journal for Research, 29, 85–94. 

7. Buwalda, J. G. & Meekings, J. S. (1990). Seasonal accumulation of mineral nutrients in leaves and fruit 
of Japanese pear (Pyrus serotina Rehd.). Scientia Horticulturae, 41(3), 209-222. 

8. Castillo Gonzalez, A. M., Tiradotorres, J. L., Rubiarriaga, M. & Avitiagarcia, E. (2000). Seasonal 
variation in nutrient concentration in leaves and inflorescences of Avocado. Journal of Plant Nutrition, 
23(5), 663- 671. 

9. Chelik, Z. & Herceg, N. (2002). Seasonal changes in phosphorus concentration of bearing plum shoots. 
Agriculturae Conspectus Scientificus, 67(3), 125-130. 

10. Cheng, L. & Fuchigami, L. H. (2002). Seasonal changes in phosphorus concentration of bearing plum 
shoots. Agriculturae Conspectus Scientificus, 67(3), 125-130. 

11. Cheng, L., Ma, F. & Ranwala, D. (2004). Nitrogen storage and its interaction with carbohydrates of 
young apple trees in response to nitrogen supply. Tree Physiology, 24, 91-98. 

12. Clark, C. J. & Smith, G. S. (1990). Seasonal changes in the mineral nutrient content of persimmon 
leaves. Scientia Horticulturae, 42(1), 85-97. 

13. Dichio, B., Xiloyannis, C., Sofo, A. & Montanaro, G. (2007). Effects of post-harvest regulated deficit 
irrigation on carbohydrate and nitrogen partitioning, yield quality and vegetative growth of peach trees. 
Plant and Soil, 290, 127–137. 

14. Dong, S., Scagel, C. F., Cheng, L., Fuchigami, L. H. & Rygiewic, P. T. (2001). Soil temperature and 
plant growth stage influence nitrogen uptake and amino acid concentration of apple during early spring 
growth. Tree Physiology, 21, 541–547 

15. Dris, R. & Niskanen, R. (1998). Nutritional status of commercial apple orchards in the Aland Islands. 
Acta Agriculture Scandinavia, Section B, Soil and Plant Science, 48, 100-106. 

16. Emami, A. (1996). Plant and mineral analysis manual. p. 1-50. Soil and Water Research Institute of Iran, 
Tehran, Iran. (In Farsi). 

17. Fernaandez Escobar, R., Moreno, R. & Garcoaacreus, M. (1999). Seasonal changes of mineral nutrients 
in olive leaves during the alternate-bearing cycle. Scientia Horticulturae, 82, 25-45. 



���             ���� �	
��

 ���� ����� ������ ��
�� �� ����� 

18. Flore, J. A. & Layne, D. R. (1999). Photo assimilates production and distribution in Cherry. Hort 
Science, 34(6),1015-1019. 

19. Frak, E., Millard, P., Le Roux, X., Guillaumie, S. & Wendler, R. (2002). Coupling sap flow velocity and 
amino acid concentrations as an alternative method to 15N labeling for quantifying nitrogen 
remobilization by walnut trees. Plant Physiology, 130, 1043–1053. 

20. Gardin, J. P. (2002). Determination of the sugar levels in buds and branches of pears Housui and 
Nijisseiki, during the phase that precedes flowing in Pelotas-Rs and Soajaoquim-Sc, Brazil. Acta 
Horticulturae, 587, 363-368. 

21. Graham, G. J. (2002). Nonstructural carbohydrate and prunasin composition of peach seedlings fertilized 
with different nitrogen sources and aluminum. Scientia Horticulturae, 94, 21–32. 

22. Grassi, G., Millard, P., Gioacchini, P. & Tagliavini, M. (2003). Recycling of nitrogen in the xylem of 
Prunus avium trees start when spring remobilization of internal reserves declines. Tree Physiology, 23, 
1061–1068. 

23. Hokmabadi, H. (2003). Response of different pistachio rootstocks to sodium chloride and boron excess 
in irrigation water. Ph.D. Thesis. Faculty of Agriculture Tarbiat  Modares University, Iran. (In Farsi). 

24. Hsu, Y. M., Tseng, M. J. & Lin, C. H. (1999). The fluctuation of carbohydrates and nitrogen compounds 
in flooded wax apple tress. Botanical Bulletin of Academia Sinica, 40, 193-198 

25. Irigoyen, J. I., Emerich, D. W. & Sanchez-Diaz, M. (1992). Water stress induces changes in 
concentration of proline and total soluble sugar in modulated alfalfa (Medicago sativa) plants. 
Physiologia Planatarum, 84, 55-60. 

26. Kim, Y. K., Lim, C. S., Kang, S. M. & Cho, J. L. (2009). Root storage of nitrogen applied in autumn and 
its remobilization to new growth in spring of persimmon trees (Diospyros kaki cv. Fuyu). Scientia 
Horticulturae, 119, 193–196. 

27. Klein, I., Meimon, A. & Skedi, D. (1999). Drip nitrogen, phosphorus, and potassium fertigation of 
Spadona pear. Journal of Plant Nutrition, 22(3), 489- 499. 

28. Kogawara, S., Yamnoshita, T., Norisad, M., Masumori, M. & Kojima, K. (2006). Photosynthesis and 
photo assimilate transport during root hypoxia in Melaleuca cajuputi, a flood-tolerant species, and in 
Eucalyptus camaldulensis, a moderately flood-tolerant species. Tree Physiology, 26, 1413–1423 

29. Lakso, A. N., Wunsche, J. N., Palmer, J. W. & Grappadelli, L. C. (1999). Measurement and modeling of 
carbon balance of the apple tree. Hort Science, 34(6), 1040-1047. 

30. Latt, C. R., Nair, P. K. R. & Kang, B. T. (2001). Reserve carbohydrate levels in the boles and structural 
roots of five multipurpose tree species in a seasonally dry tropical climate. Forest Ecology and 
Management, 146, 145-158. 

31. Lee, S. H., Choi, J. H., Kim, W. S., Han, T. H., Park, Y. S. & Gemma, H. (2006). Effect of soil water 
stress on the development of stone cells in pear (Pyrus pyrifolia cv. ‘Niitaka’) flesh. Scientia 
Horticulturae, 110, 247–253. 

32. Mediavilla, S. & Escudero, A. (2003). Relative growth rate of leaf biomass and leaf nitrogen content in 
several Mediterranean woody species. Plant Ecology, 168, 321–332. 

33. Millard, P. & Neilsen, G. H. (1989). The influence of nitrogen supply on the uptake and remobilization 
of stored N for the seasonal growth of apple trees. Annals of Botany, 63, 301–309. 

34. Neto, C ., Carranca, C., Clemente, J. & Varennes, A. (2008). Nitrogen distribution, remobilization and 
re-cycling in young orchard of non-bearing ‘Rocha’ pear trees. Scientia Horticulturae, 118, 299–307. 

35. Neto, C., Carranca, C., Varennes, A., Oliveira, C., Clemente, J. & Sobreiro, J. (2006). Nitrogen use 
efficiency of drip-irrigated ‘Rocha’ pear trees. Acta Horticulturae, 721, 337-341. 

36. Paquin, R. & Lechasseur, P. (1979). Observations sur une methode dosage de la praline libre dans les 
extradite de plantes. Canadian Journal of Botany, 57, 1851-1854. (In French). 

37. Quartieri, M., Millard, P. & Tagliavini, M. (2002). Storage and remobilization of nitrogen by pear (Pyrus 
communis L.) trees as affected by timing of N supply. European Journal of Agronomy, 17, 105–110. 

38. Raese, J. T. (1998). Response of apple and pear trees to nitrogen, phosphorus, and potassium fertilizers. 
Journal of Plant Nutrition, 21(12), 2671-2696. 

39. Rakngan, J., Gemma, H. & Subhadrabandhu, S. C. (2002). Phenology of introduced oriental pears 
grafted onto a local pear cultivar and their carbohydrate and nitrogen statute. Acta Horticulturae, 587, 
405-411 

40. Rapparini, F., Baraldi, R. & Bertazza, G. (1996). Growth and carbohydrate statues of Pyrus communis L 
plantlets inoculated with Glomus sp. Agronomie: Plant Genetics and Breeding, 16, 653-661. 

41. Sanches, E. E. (2002). Nitrogen nutrition in pear orchards. Acta Horticulturae, 596, 653-658. 
42. Sivaci, A. (2006). Seasonal changes of total carbohydrate contents in three varieties of apple (Malus 

sylvestris Miller) stem cuttings. Scientia Horticulturae, 109, 234–237. 



  !�"# 
$	���
%�& �: � � '��($&�
�) ��*$� +,��
-
.	 +	(/� �0
1!
& ...  ��� 

43. Spann, T. M., Beede, R. H. & Dejong, T. M. (2007). Seasonal carbohydrate storage and mobilization in 
bearing and non-bearing pistachio (Pistacia vera) trees. Tree Physiology, 28, 207–213. 

44. Tagliavini, M. & Millard, P. (2005). Fluxes of nitrogen within deciduous fruit trees. Acta Scientiarum 
Poloronum Hortorum Cultus, 4(1), 21-30. 

45. Tagliavini, M., Millard, P., Quartieri, M. & Marangoni, B. (1999). Timing of nitrogen uptake affects 
winter storage and spring remobilization of nitrogen in nectarine (Prunus persica var. Nectarina) trees. 
Plant and Soil, 211, 149–153. 

46. Tagliavini, M., Quartieri, M. & Millard, P. (1997). Remobilized nitrogen and root uptake of nitrate for 
spring leaf growth, flowers and developing fruits of pear (Pyrus communis L.) trees. Plant and Soil, 195, 
137–142. 

47. Thomas, V. F. D., Braun, S. & Fluckiger, W. (2005). Effects of simultaneous ozone exposure and 
nitrogen loads on carbohydrate concentrations, biomass, and growth of young spruce trees (Picea abies). 
Environmental Pollution, 137, 507-516. 

48. Toselli, M., Mazzanti, F. & Marango, B. (2002). Determination of leaf standards for mineral diagnosis in 
pear orchards in the Po Valley, Italy. Acta Horticulturae, 596, 665-670. 

49. Vemmos, S. N. (2005). Effects of shoot girdling on bud abscission, carbohydrate and nutrient 
concentration in pistachio (Pistacia vera L.). Journal of Horticultural Science & Biotechnology, 80(5), 
529-536 

50. Wojcik, P. & Wojcik, M. (2007). Response of mature phosphorus-deficient Apple trees to phosphorus 
fertilization and liming. Journal of Plant Nutrition, 30(10), 1623-1637. 

51. Yano, T., Inoue, H., Shimizu, Y. & Shinkai, S. (2002). Dry matter partitioning and carbohydrate statuts 
of Kawanakajima Hakuto peach tress grafted onto different rootstocks or with an interstock at pre bloom 
period. Journal of the Japanese Society for Horticultural Science, 71 (2), 164-170. 

 
 


