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3�\ ‚ÀÌJ|»  J1{�� Ê�|ÀÅ ÉZ/Ì=sË+ 5� !)394(
Ê^0Z£ "|Æ» |Ì-1¾�u ZO� |Ì- ,Ê=Ì%2*ZÌ¯ ¾Ì�u |¼v» ,�Æ»3�^¯Y ,ÊÀÌ�u |¼v» [��˽

'|Ì() 
#Z3%Y ,"'�ÁZ7¯ CAÂ6v» ÊY)VÌ_ �YÂ  ¾Ì% �#),»Z;O Á €�� ,:Â4('Y +2)Á� fU2- Á "�)Â62e fU2- ,`nu ,K�8 ,

.'Y|¿Y "ZÆ¼/�Ì- �# Ê)AZ% ,Ì¼$Y |À/�$ �Y#�Â �% "|À%..ÂÌ» ,*Z(|ÀÀ¯ q�6» �/72Ì% Y� ,2 YÂÀY) QY2� Á *Z�Y) *'Á Z% "Z$
 Ê» fÌ8�e|À$# .�#+8+À)V$ ?$Z¯ 9^- Ê¿'Á "|À% +/�% Á :�/À¯ "Z$ &) +ÀÌ»' Á .|� "|À% +/�% Ê2» `$Y�2_ Y� 9-ZÀ» "|À%-

|)Z¼¿.`/�Ì-+8�# "Z$.'Y|¿Y |À»'ZÌ¿ i¸/;» "|À%.ÂÌ» "|À%Ê» Z  .g)Á "Z$�/»Y�ZN �Z-Y�% i¸/;» "Z$|À�Z% .Y]2W ¾2)Y q|2$
 Z$ Ê(g)Á �Z-Y�% ÂWM#�' .ÂÌ» *'Á "'Z�W|» pÌRve Ê» Ê-|À$ "Ê» +¯ |�Z% ̀ /�Ì- ,_�7ÌN Á ÊuY 4 �# |¿YÂe.'Y|¿Y "Z$ "|2À%

 #�Ì( �Y�^ .#Z5/-Y #�Â» .:|» �# Á ÊU �Ì£ Á ÊU  C�Â6% Z$3|¿|� +0Y�Y +/-# ) :1(+2- Z2) Á# 'Y Ê2^Ì¯�e Z) Á &) Z% K�8 :|»
 "#Z3%Y �/»Y�ZN)2("�)Â6e fU- +- Z) Á# 'Y Ê^Ì¯�e Z) Á &) Z% K�8 :|»)3(.�2¯ ÊeZ^-Zv» `nu Z) Á Ê3^YÁ `nu Z% K�8 :|»

 rUR» fU- *#Â% Ê�Ì% Z) .Ê» *Z7¿ M)Z/¿ :|» ¾Ì% �# +¯ #Y# :ÁY "�)Â62e fU- Á ,»Z;O �Z-Y�% :|» ,Z$)PA1(+2% 92Ìe�e
:|»KÁ# Á :ÁY +/-# �# Ê^-ZÀ» "Z$ Ê»|À�Z%.YÁ `nu �Z-Y�% K�8 :|» +% SÂ%�» ¾ÌÌ3e 9)�O ¾)�/(�V% ,KÂ- +/-# �# Z2% Ê3^

R2=0.99 Ê�Ì% Á .�¯ ÊeZ^-Zv» `nu "Y�% Á .#Â% 9Ìe�e +% 9)�O ¾)Y VÌ¿ ,*Â(0.91Á0.95|� .#�ÁM ,-|% .*YÂ2À� +%
+À)V( ¾)�/Æ%"#Z6/^Y Á Ê/3À! .#Z5/-Y �Â<À» +% Z$ .�Z-Y�% K�8 :|» Ê2U  +U%Y� Z% ,»Z;O 39.6066.2 1 � PAM

R2=0.91 6e fU- 9�u�% K�8 ÊU  :|» ÁC�Â6% :ÁY "�)Â,R2=0.97 57.103.0 1 � PAMÊ» #ZÆÀ7ÌNÂ�¿|.

'*Y+|Ì,¯:+8�# ,Ê-|À$ �YÂ  ,K�8 cÀÌW|» ,ÂWM#�' +/�% ,"|À%"|À% 

1-�Z¯ "Ân7¿Y# "'�ÁZ7¯ "Z$ ¾Ì�Z» &Ì¿ZY» |��Y Ê-ZÀ� .&Ì¿Á�/YWY ,�N ,*Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N :mghaebi@ut.ac.ir 
2-*Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N ,"'�ÁZ7¯ ÊÀ_ �Â»Y .Á�( �Z)#Z/-Y 
3-*Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N ,"'�ÁZ7¯ ÊÀ_ �Â»Y .Á�( �Z)#Z/-Y 
4-ÊÀ_ �Â»Y .Á�( �Z)#Z/-Y *Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N ,"'�ÁZ7¯ 
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*M Ê¼¸� KZ¿ +¯ ÂWM#�'prunus Armeniaca )ZArmeniaca vulgaris *ZÌ ��2¸( .�Ìe *Z$ZÌ('Y ,,-Y I+/2-# 'Y ,
Ê» �bÌ(|�Z% ]2Á25[.Ê» ÊWZ¼� .�¯ `Ì¿ �# ˆAÂ¼3» +¯ ,-Y +)ZN &e Ê/ �# ÂWM#�'|)Á� ]2Á22[.Á "Á�2¯ ˆZ2^)�Re *M .ÂÌ»

 "ÁZ�» ,¼�^ Á# +% "�ZÌ� +U-YÁ +% Á .#Â% 'Y�# @Â¿ Z) Á QY� Ê�Ì% ˆZ^)�Re *M xYÂ¿Y 'Y Ê�3% Á Ê/�Â()+2À)�^ (Ê2» `Ì�2Re-
|¿Â� ."Z$ ¾Ì»Z/)Á 'Y �Z��- .ÂÌ» ¾)YB ,C ,AÁ,-Y ¾$M .¾eÁ�Z¯Z/% ÊÀ£ r^À» ¾ÌÀd¼$ ÂWM#�')ÌN?-¾Ì»Z/)Á 'ZA(,2-Y .

Ê» h�Z% ÂWM#�' �# #Â8Â» ¾NÂYÌW Á ¾eÁ�Z¯Z/% "AZ% �)#ZR» *ÂÌ-Y|Ì�¯Y 'Y #Â� |% :Á�/�¸¯˻.#Z» Á# ¾)Y +nÌ/¿ �# ,.|� "�Ì(Â¸8
|À/�$ 9¸^ ,»b- ~5u "Y�% "|Ì5» "Y]£ ,*Y|Ì� Ȳ Ê/¿M *YÂÀ� +% ]22Á24[.

Ê» ,7¯ .|¼� C�Â! +% VÌ¿ �)YVnWY Á +�¿Y�_ ,*Z/�¯ZN ,ZÌWZ/)Y ,+Ì¯�e "Z$�Â7¯�# .ÂÌ» ¾)Y *Y�)Y �% .Áb�#Â�.Ê¿Z2Æ8 |2ÌWÂe
 �# ÂWM#�'2005¾Ì% *Z»'Z- P-Âe "#bÌ» Ê¸¸¼WY "'�ÁZ7¯ Á Y]£˼,67/3442 ¾2)Y �# *Y�2)Y `Æ- +¯ ,-Y .|� B�YV( ¾e �YV$ 

|ÌWÂe58/275 Ê» ¾e �YV$ %,-Y .#Y# �Y�^ Ê¿ZÆ8 |ÌWÂe KÁ# KZR» �# +Ì¯�e 'Y |3% Y� *Y�)Y ,|ÌWÂe *YVÌ» ¾)Y +¯ |�Z]1Á23[.fU2-
 +Ì¯�e �# :Â6v» ¾)Y ,7¯ �)'60*Y�)Y �# Á .#Â% �Z/Y$ �YV$ 39/49Ê» �Z/Y$ �YV$ |�Z%]23[.'Y ?Ì% *ÂÀ¯Ze130Â2WM#�' xÂ¿ 

+¯ ,-Y .|� +/ ZÀ� *Y�)Y �#Ê �% 'YZÆ¿M¿Á ,Ì5Ì¯ �<,-Y �ÂÆ7» ZÌ¿# �# `34 Á c¿� ,,Ì¼¯ .+2/)�YÁ Z2$ "Â2WM#�' qÁ�23» "
*Y�)Y'Y |Àe�Z^� :"�#Z¿ ,"�Ì6¿ •Zu ,+Ì»Á�Y |Ì5- ,+£Y�» *Z%�^ ,#Z%Á#�Y ,#Á�$Z� V»�^]2[.

+6;7» +8�# "ZÆ¼/�Ì- ÊuY�4 �# Z$�/»Y�ZN ¾)�/¼Æ» "'�ÁZ7¯ CAÂ6v» ÊY)VÌ_ "Z$ Á "�ÁM�_ ,:ZR/¿Y ,"|À% +/�2% "|2À%
Ê»|À�Z%.K�8 ,,#Z3%Y ,`nu QRL V¯�» Á Ê3Ì^4 �Y�R/-Y +)ÁY' ,@ZYU!Y 9)�O ,"�)Â6e fU- +62;7» +2¸¼8 'Y Ê2Y)VÌ_ "Z2$

 ,2Ì¼$Y "Y�Y# #YÂ2» :Z2R/¿Y �# +¸!Zu "Z$�Z/_� QÌ¸ve Z) �Â6;» ¾Ì�Z» &) ÊuY�4 +% SÂ%�» Q0Z�» 'Y "�ZÌ�% �# +¯ |À/�$
Ê»|À�Z% ]13[.Ì_ �YÂ  ¾Ì% �##Z3%Y ,"'�ÁZ7¯ CAÂ6v» ÊY)V),»Z;O Á €�� ,:Â4(fU2- Á "�)Â62e fU- ,`nu ,K�8 ,

.'Y|¿Y "ZÆ¼/�Ì- �# Ê)AZ% ,Ì¼$Y 'Y +)Á� |À/�$ �Y#�Â �% "|À% ]10Á18[.Ê2Y)VÌ_ �YÂ2  *Z2Ì» +U%Y� ,-Y K'A CZ^ÁY Ê$Z(
 .ÂÌ» :Zj» "Y�% —##�( ¾ÌÌ3e % +8�# .'Y|¿Y `nu Z) K�8 �Z-Y �% 9¸£Y Z$ Ê» "|À "#Z23%Y BÁ� +2% +¯ Ê)ZÆÀÌ�Z» +3-Âe Z»Y ,|¿Â�

+8�# Ê» "|À% "#Z6/^Y |ÀÀ¯ Ê» �e+6;7» Z% K�8 *ZÌ» +U%Y� ¾/�¿Y# Y]W —|�Z% "#Z3%Y "Z$)P2-Â/» Á &2mÂ¯ ,‡�V2% "Z$�U^ (
,-Y "�Á�O]17[.

�j¯Y¾Ì�Z» "Z$.'Y|¿Y "|À% ÊY)VÌ_ "Z$�/»Y�ZN �Z-Y �% Y� "'Z-Y|8 "#Z3%Y),�U^4Z) :Â 9Ì¯�eZÆ¿M(Á PÌ2v» ,`2nu ,*'Á ,
"�)Â6e fU- Ê» KZn¿Y|À$#.Q¼� �#Ê»+¯ ,5( *YÂe pÌ^# BÁ� ¾)�e.'Y|¿Y "|À% &ÌeZ»ÂeY �/7Ì% .'Z2e CAÂ62v» "'�ÁZ72¯

 �/»Y�ZN *YÂÀ� +% *'Á 'Y .#Z5/-Y.'Y|¿Y ,-Y "|À%.KVÌ¿ZY».'Y|¿Y,-Y ÊY)�/YWY Z) ÊYÌ¿ZY» Ê¿'Á "Z$|À% .VÌ¿Z2Y» �#K.'Y|2¿Y "Z2$-
*ZnÀ_ P-Âe CAÂ6v» &e &e ÊYÌ¿ZY» "|À%ÊÀÌ- Z) Z$+WZR¿ "Á� �% +¯ Ê)Z$.|� Q!Á �=)|¼$ +% "Y �2$ Á .|2� Q2¼u ,|¿Y

 ¾»ZO P-Âe 'Y &) Ê» ,)Z¼u "�À_ "Z$ *Z2nÀ_ 'Y :Â62v» ,#Â2� �/72Ì% .|� ¾ÌÌ3e ?ÌN 'Y �Y|R» 'Y *'Á +d¿ZÀm ,|¿Â� Z2) Z2$
ÊÀÌ-Ê» .|¿Y� *Á�Ì% +% Z$#Â� ."ZÆ»VÌ¿ZY» �# Ê2» *'Á Ê)Z$�Â�À- P-Âe CAÂ6v» &e &e ÊY)�/YWY |¿Â2�.Ê¸2!Y QY72»
.'Y|¿Y "Z$|À% �$ *#�¯ *'Á "Y�% Ê¿AÂ4 ˆZ/^�¿ "�^¿Z»' Ê¿'Á,:Â6v» *Y�( ˆZ/^�¿ ,¼Ì^ ,.|ÌdÌN �ZÌ�% �Z/ Z- Z2% +�2)ZR» �# �2e
.'Y|¿Y|À% "#Z3%Y "Z$ .'Y|¿Y |À)M�_ `¯ ,��- Á"|À% ,-Y..'Y|¿Y ,|�Z% *Z�Y) CAÂ6v» ÊWZ=m �(Y C�Â- `nu �Z-Y�% Ê¿'Á |À%
Ê»|À¯]14[..'Y|¿Y KVÌ¿ZY» Ê» �Z¯ "�)Â6e fU- �Z-Y �% +¯ Ê)Z$|À% 'Y Ê)Z2ÆÀÌ%�Á# 'Y .#Z5/2-Y Z2% +2¯ ,2-Y C�Â2! ¾)|% |ÀÀ¯

 Ê» +^-Zv» *M 'Y "�)Â6e fU- Á .|� +/_�( ZY� :Â6v»#Â� ..'Y|¿Y ¾)Y/�)Y "Y�% Z$|À% 'Y �/^-ZÀ» CAÂ6v» r¼ne "ZÆ$Z=
 Ê» *Y�( ZÆ»VÌ¿ZY» ¾)Y .Áb� +% ,|À/�$ "'�ÁZ7¯ x�YV»|À�Z% ..'Y|2¿Y BÁ� ,qZ2!ÁY ¾2)Y Z2% +2À)V$ `2¯ "#Z23%Y "|2À% Á ¾)�2e

 ,-Y "'�ÁZ7¯ CAÂ6v» �/7Ì% "|À% +8�# BÁ� ¾)�e#�%�Z¯ .Ê» #Z3%Y Z% *'Á Z) K�8 *ZÌ» +U%Y� ¾ÌÌ3e Y]W %�Z2¯ Á |Ì5» |¿YÂe "#�
 |�Z%]11Á17[.

1. Rosaceae 
2 LDL 
3 . FAO 
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:Z- �# *Y�ZY¼$ Á Z»Âm1982?ÌN "Y�% Y� ÊU%YÁ� |¿#�¯ +)Y�Y "�)Â6e fU- 'Y .#Z5/-Y Z% K|À( +¿Y# `nu ÊÀÌ%]5[..#Z5/-Y Z%
 .ÂÌ» "�)Â6e fU- Ê%�ne P%YÁ� 'Y,-Y +^-Zv» Q%Z^ �ZU^Y �Z-Y �% Z$]16[.…ÂU2- Á #Z23%Y Z% ÊÀÌ»' 9Ì- K�8 ¾Ì% Ê=/�^¼$

�)Â6e &» P-Âe "*Y�ZY¼$ Á Y�)1988 (|� +3WZU»]12[.+2/)�YÁ "ZÆWZae�N K�8 …ÂU2- Á #Z23%Y ,`2nu �Z2-Y �2% Ê2¿Y�)Y "Z2$
 Ê)Z^4Z^4 P-Âe "�)Â6e *Y�ZY¼$ Á �_)2000(|� :|» .Ê=/�2^¼$ P2-Â/» �U^ Z% :Zae�N K�8 +¯ #Y# *Z7¿ ZÆ¿M CZRÌRve M)Z/¿

 #�Y# Ê)AZ% �ZÌ�%]21[.+RUÀ» "Z$�Z¿Y K�8 *Y�Z2Y¼$ Á KZÀ2�Â  P-Âe "�)Â6e fU- Á `nu ,#Z3%Y �Z-Y �% *Y�)Y .ÁZ- )2007(
|� :|» .,-Y `nu Á �ZU^Y 'Y �/7Ì% "�)Â6e …ÂU- Á &mÂ¯ �U^ Z% �Z¿Y K�8 ¾ÌÌ3e 9)�O +¯ |À/_Z)�# ZÆ¿M]8[.

.ÂÌ» ,*Z(|ÀÀ¯ q�6» Ê» fÌ8�e �/7Ì% Y� , YÂÀY) QY� Á *Z�Y) *'Á Z% "Z$|À$# .+8�#|À% +À)V$ ?$Z¯ 9^- Ê¿'Á ""Z2$
+/�% Ê» QR¿ Á Q¼u Á "|À% #Â�]14[.Ê» *Z7¿ r%ZÀ» Ê-��% #�Y|¿ #Â8Á ÂWM#�' K�8 "'Z�W|» #�Â» �# "|À/�» CZ�b4Y +¯ |$# .
Y]W Ê2» Ê-|À$ "ZÆÌ(g)Á �Z-Y�% #Z%Á#�Y +/)�YÁ "ÂWM#�' .ÂÌ» *'Á "'Z�W|» pÌRve ¾)Y q|$ Ê2» +2  ̄|2�Z% Á Ê2uY�4 �# |2¿YÂe
7ÌN`/�Ì- ,_�"Z$.'Y|¿Y #�Ì( �Y�^ .#Z5/-Y #�Â» "|À%.

Z/�+� + {Y » 

|2� KZ2n¿Y #Á�$Z� V»�^ Á +£Y�» *Z%�^ ,#Z%Á#�Y ÊÀ3) *Y�)Y ÊeY�#Z! "ÂWM#�' +/)�YÁ +- "Á� �% pÌRve ¾)Y .+2¿Â¼¿ Z2$ V2¯�» 'Y 
V)�^e |ÀÆ- CZRÌRve :Z- *Z/�%Ze Q)YÁY �#1386 |¿|� +ÌÆeZn¿Y Qv» +% :Zd;) �# Á.Z=72¿Y# *Z2v)�Â%Y Z)#�2N �# ZÆ7)Z»'M K

|¿|� QR/À» ,�|¯ZN *Z/-�Æ� �# r^YÁ *Y�Æe.
+- ÂWM#�' .ÂÌ» "Á� #Z3%Y ¾ÌÌ3e "Y�% |� i)�3e `$ �% #Â¼� �Âv» )QY�1.(#�Y# �Y�^ *M ‡�^»̈# "Z/-Y� �# +¯ |3̈% ¾)�/(�V%

 :Â4 *YÂÀ� +%)L(|� +/_�( �<¿ �# .:Â4 �% #Â¼� |3̈% ¾)�/(�V% *YÂÀ� +% +¿Â¼¿ €�� Z$)W(Á :Â24 �% #Â¼� |3̈% ¾)�/(�V% Á
€�� *YÂÀ� +% ,»Z;O)T(+/_�( �<¿ �#|¿|� .�# #Z3%Y3.|� i)�3e ,Æ8 ),»Z;O Á €�� ,:Â4 (:Z2/Ìn)# ZÌWÂ2¯ P-Âe

 ,^# Z%mm01/0"Y�%100.ÂÌ» #|� .'Y|¿Y |¿|� "�Ì( .K�8�‰ZÀ/»)Mf(+¿Â¼¿ ¾ÌÌ3e ZÆ¿M #Z3%Y +¯ Ê)Z$ |¿#Â% .|� &2) P-Âe
 ,^# Z% ÊWZ/Ìn)# "Á'Y�e01/0|)#�( ¾ÌÌ3e K�( |¿]6Á7[.

,"�)Â6e fU- +^-Zv» "Y�% QY� �# .|� .#Y# *Z7¿ .Z=/-# 'Y .#Z5/-Y Z% 2:Z2/Ìn)# ¾Ì2%�Á# P-Âe �)ÁZ6e Canon Ixus 
65 �# Á3`$ �% #Â¼� ,Æ8 ),»Z;O ,€�� ,:Â4 (|� +/_�(|¿]13.[Á� "�Y#�% �)Â6e "50|� KZn¿Y +/)�YÁ �$ 'Y +¿Â¼¿ .

I(�1.{ZR]Y OÌÌR! ÉY�] '|� ¦Ë�R! 2Z?fZ»É�Ë ?! te� +

B'Y#�N Á QÌ¸ve "Z$ �YV_Y K�¿ �# �)ÁZ6e Photoshop ÁMatlab |)#�( KZn¿Y .�)Â62e P)Y�2� +2  ̄,2-Y �2¯y +2% K'A 
"�Y#�% "�Â4 ZU  Ze |� :�/À¯"#Zn)Y .|� +% "�Y#�%�)Â6e �#Y| |-�% Q^.¾Ì% +U%Y� Q�YÌN #Y|3e fU- Á �)ÁZ6e "Z$ Ê3^YÁ 

|� ¾ÌÌ3e KÂ¸3» fU- Z% KZ�8Y 'Y .#Z5/-Y Z% ..�Æ% Z% .|»M ,-# +% +U%Y� 'Y "�Ì( �)Â6e fU-"+¿Â¼¿ Z$"Á� 'Y Q�YÌN #Y|3e "Z$
% �)ÁZ6e +|»M ,-#.
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I(�2.É�Y{�]�Ë ?! 'ZPf�{ ŠY^\Y + ®Ì!Z0� 
Ì» �$ `nu ¾ÌÌ3e "Y�% ÂWM#�' .Â)V(|� .#Z5/-Y �Y#ÂY- "Á'Y�e BÁ� 'Y .[M "�Y|R» "ÁZu �7% &) Y|/%Y BÁ� ¾)Y �#�UR»

 ,^# +% �Y#ÂY- "Á'Y�e "Á� �%01/0�Y�^ K�( Á |  .#Y# *M K�8)Mbw ( +^-Zv»|)#�( .@'Z¿ "V¸_ `Ì- &) P-Âe .ÂÌ» Z„-
%+Ê» �ÁZ  [M �# Q»Z¯ �Â4% |� +.�ZÀ¯ Z% +Y)�Â4¯ Á Z$i|�Z^¿ �Z¼e �# �7% .�ÁZÀ2� .ÂÌ» Á [M "ÁZu �7% *'Á ,WZu ¾)Y �# 
)Mbws ( ¾ÌÌ3e|)#�( .�|Ì¼��Y "Á�Ì¿ 'Y Ê�Z¿ *'Á �# .|� #Zn)Y CÁZ5e1Ê» Y� `nu Á ,-Y �% �|Ì¼��Y "Á�Ì¿ `Ì�Re Z% *YÂe

% [M ÊWZ=m +#�ÁM ,-# ]13Á17.[`nu pÌRve ¾)Y �#50¾ÌÌ3e +/)�YÁ �$ 'Y ÂWM#�' #|� |)#�( .
bws bw

s
w

M MBuoyant forceV
Density of Water U

�
   )1(

eÂ_ P%YÁ� �#bwsMÁ [M "ÁZu q�‰ K�8+¿Â¼¿)g(,bwM[M "ÁZu q�‰ K�8)g(ÁwU[M ÊWZ=m)3g/cm (Ê»|À�Z%.
.#Âe �Â6;» K�8˻+¿Â¼¿ +¿Â¼¿ K�8 BÁ� +% Z$ % z;7» `nu &) �# Z$ +|»M ,-# .+¿Â¼¿ K�8 ,^�¿ "ÁZu q�‰ `nu +% Z$

 Ê» *ZÌ% Y� .#Âe �Â6;» K�8 ZÆ¿M|À¯ .7)Z»'M Ze |)#�( Ê3- ?)Z»'M QuY�» KZ¼e �#ÆZ.Â2Ì» *|2� .#�72_ +2¿Â=dÌ$ *Á|2% Z2$
]N C�Â!##�=¿ #Zn)Y .#Âe �Â6;» K�8 �# "�ÌÌae Ze #�) ]3,4Á15[.

�Â6;» K�8 �Ì<¿ ÊeZ^-Zv» �=)# "Z$ �/»Y�ZN)U(,Ê-|À$ P-Â/» �U^)gD(+)Á� fU- ,)s(,2)Á�¯ Á)I(P2-Âe
�.'Y|¿Y "Z$�/»Y�ZN "Á� 'Y Á �)' P%YÁ|¿|  ¾ÌÌ3e .|� "�Ì( ]6,7Á13[.

M
V

U  )2(
0.333

gD = (LWT)  )3(
0.333(LWT) = 

L
I )4(

2

2
BLs

L B
S


�

)5(
0.5( )B WT )6(

.#Y# QÌ¸ve "Y�%Z$:|» ¾ÌÌ3e Á+23WZU» #�Â2» "Z$�/»Y�ZN *ZÌ» Ê¿ÂÌ-�(� "Z$ ,_Z2-Á�Y)Z» �YV2_Y K�2¿ 'YEXCEL2007 
|)#�( .#Z5/-Y.

K�8 ¾Ì¼;e "Y�%�)Â6e fU- ,#Z3%Y "Á� 'Y ÂWM#�' .ÂÌ»Ê» :|» xÂ¿ +- `nu Á ",_�( �<¿ �# *YÂe:
1-µ|» É{ZR]Y �f»Y�ZA Ä� ZË +{ �Y ÊaÌ¯�! ZË + ®Ë Z] 3�\)Y»ZZ[ + W�X `µ K(†
2-µ|»3�\ Ä� ZË +{ �Y ÊaÌ¯�! ZË + ®Ë Z]É�Ë ?! te�)PA1, PA2, PA3(†
3-µ|» Z] 3�\ + ÊRdY+ h48 ZË h48 ZË '�¯ Ê!Za�Z;»Le.» te� ½{ ] ÊƒÌ].

# #�Â» �# |� KZn¿Y ,»Z;O Á €�� ,:Â4 +% ,^�¿ K�8 "'Z�W|» Q¼� ,:ÁY +/- ."Y�2% �2Ìa/» +2- Z2% .|2»M ,2-# +% :|»
Ê» �)' :Â»�_ p%ZU» ÂWM#�' K�8 ¾Ì¼;e|�Z%:

1 Buoyant force 
2 Bulk Density 
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dcTbWaLM  (7)
Ê» K�8 +/-# ¾)Y �##Â� .#' ¾Ì¼;e |3% +- Á Á# ,&) 'Y Ê3%Ze *YÂÀ� +% |¿YÂe.

Ê» :|» `$ �% #Â¼� "�)Â6e fU- +- Á Á# ,&) Z% ÂWM#�' K�8 ,KÁ# +/-# #�Â» �##Â� .Q)y Ê¸¯ C�Â! +%:
dcPAbPAaPAM  321 (8)

Ê23^YÁ `2nu +2- 'Y |2¿V% ¾Ì2¼;e `2nu �Z-Y�% Y� ÂWM#�' K�8 +¯ ÊW|» *#�ÁM ,-# +% "Y�% KÂ- +/-# �#)Vm(`2nu ,
.�¯ "ZÀ^» �% .|� +^-Zv»)Vosp (Ê�Ì% Á*Â()Vellip (|� .#Z5/-Y .

2)
2

)(
2

(
3
4 WLVosp S)

2
)(

2
)(

2
(

3
4 TWLVellip S

Ê» ÂWM#�' K�8 ¾Ì¼;e +/-# ¾)Y �#`nu 'Y &) �$ 'Y .#Z5/-Y Z% |¿YÂe#�)]N KZn¿Y�)' C�Â6% Z$:
baVM osp  (9)
baVM ellip  (10)

baVM m  (11)
:;] + <ËZf¿ 

+!b  :Á|8 �# ,#Á�$Z� V»�^ Á +£Y�» *Z%�^ ,#Z%Á#�Y —*Y�)Y "Z$ÂWM#�' 'Y +/)�YÁ +- ÊY)VÌ_ �YÂ  'Y "Y)1(,-Y .|� .#�ÁM.
µ|» µ+Y Äf�{ ÉZÅ)µ|» ÉZÅ{ZR]Y É(

:Á|8 �#)2(5$Ê» ¾Ì¼;e .ÂÌ» #Z3%Y �Z-Y �% Y� K�8 +¯ :|» ,,-Y .|� .#�ÁM |¿' .Ê2» *Z72¿ M)Z2/¿ +2  ̄+2¿Â=¿Z¼$ ,|2$#
 Ê» .|$Z7» .�Z¼� :|» #Â�7Ê» :|» `$ �% #Â¼� |3% +- �$ �Z-Y �% Y� K�8 +¯ ¾Ì2Ì3e 9)�2O ¾)�/7Ì% |À¯)R2(¾)�2/¼¯ Á

*ÂÌ-�(� #�Y|¿Z/-Y "ZU )R.S.E (:|» +% ,^�¿ Y�=)# "Z$,-Y�Y# +/-# ¾)Y �.¾)Y ,¸� +% :|» ¾)Y Z»Y |2)Z% |23% +2- �2$ +2¯
.'Y|¿Y +8�# Á C�Â- "ZÆÀÌ�Z» �# .#Z5/-Y "Y�% #Â� "�Ì( Ê¼¿ 9-ZÀ» "|À% Á .|2� ¾Ì2�Z» *|2� *Y�( Á .|ÌdÌN 9^- Y�)' —|�Z%

 Ê¼¿ +_�! +% *Á�R» Y +Ì8Âe AZ% +À)V$ Á .#Â% AZ% ,^# +% 'ZÌ¿ +¯ Ê3^YÂ» �# �=» —|�Z%|�Z% +/�Y# "#Z6/^ ."ZÆW|2» *ZÌ» 'Y1,2
Á3Ê» "|3% &) "ZÆW|» +¯ :|» —|À�Z%3)CY|$Z7» Q¯ �#(Ê» "'Z�W|» ,»Z;O �Z-Y �% Y� K�8 +¯ Ê2» :|» ¾)�/Æ% ,|À¯-

|�Z%.
µ+|\)2.({ZR]Y �Y '{ZBf�Y Z]  J1{�� ' Ì» 3�\ ‚ÀÌJ|» 

Z0�
'� 

µ|» ÉZTTTÅ�f»Y�ZA
É�Z»1 

{Z]+{�Y {+�ÅZ� ^»�d ]�dÄiY�» ½Z 2Y|ÅZ�» I¯ 

1baLM R262/082/050/071/0
R.S.E 09/593/330/211/7

2baWM R284/088/061/081/0
R.S.E 32/321/302/275/5

3baTM R265/091/075/091/0
R.S.E 89/481/262/109/4

4cbWaLM R287/091/072/095/0
R.S.E 95/272/271/181/2

5cbTaLM R282/095/086/095/0
R.S.E 48/312/204/100/3

6cbTaWM R288/094/085/091/0
R.S.E 84/220/224/188/3

7dcTbWaLM R291/096/093/097/0
R.S.E 44/289/186/025/2
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+W#Z3» C�Â6% &mÂ¯ |3% �Z-Y�% VÌ¿ 9Ì- K�8/ / / , /M c c R �  2 20 08 4 74 5 14 0 89,-Y .|� :|» ]20[.
:|» �Z-Y�% ÂWM#�' K�8 :|»7)|3% +- �$(+W#Z3» �# +/)�YÁ +- �$ "Y�%)12(,-Y .|� .#�ÁM.

/ / /M L W T   �0 68 0 87 63 52
/ , . . /R R S E 2 0 97 2 25 )12(

)ZÆ$Z=/-#Ê» �Z¯ |3% +- �$ �Z-Y�% +¯ ÊYÌ¿ZY» ÊÊ» VÌ¿ #�Y¸¼� �# Ê(|ÌdÌN "Y�Y# |¿�Y# +¯ Ê0AZ% ,^# +% +8Âe Z% |ÀÀ¯ |À�Z%
 % +¯ +À)V$ ¾/_� AZ% Á .Z=/-# ,��- *|»M ¾Ì0ZN h�ZÊ» Z$#Â� .Ê» �Z¯ #Z3%Y Z% +¯ Ê0ZÆ$Z=/-# "Y�% �Â<À» ¾Ì¼$ +% +W#Z3» |ÀÀ¯

 .�Z¼� ÊU )13(+/)�YÁ KZ¼e "Y�% ,»Z;O �Z-Y�% ÂWM#�' K�8 +^-Zv» "Y�%Ê» #ZÆÀ7ÌN Z$##�(:
M= 66/2 T- 39/60 , R2= 91/0 )13(

QY� )3.(,»Z;O �Z-Y�% ÂWM#�' K�8 cÀÌW|» 

.�Z¼� QY� �#3»Z;2O "ZÀ^» �% K�8 +^-Zv» "Y�% ÊU �Ì£ Á ÊU  CA#Z3» ¾)�/Æ% +/)�YÁ �$ "Y�% +2¯ ,2-Y .|2� .#�ÁM ,
Ê» *Z7¿ +/)�YÁ ¾Ì% |$# ,2-Y�Y# Y� K�28 Á ,»Z;2O ¾Ì2% Ê2U  +2U%Y� ¾)�/¼¯ #Z%Á#�Y +/)�YÁ Á ¾)�/7Ì% #Á�$Z�V»�^ +/)�YÁ ,Z$ .

Ê» *Z7¿ ¾ÌÀd¼$ Ê2U  P2%YÁ� 'Y ,2-Y �/Æ% Ê(#Z- "Y�% Á #�Y|¿ #Â8Á ÊU  �Ì£ Á ÊU  P%YÁ� ¾Ì% "�Y# ÊÀ3» CÁZ5e +¯ |$#
##�( .#Z5/-Y.

»µ|3+{ Äf�{ ÉZÅ)ÉZ/J|»e� É�Ë ?! z(
:Á|8 �#)3(.|2»M "�)Â62e …ÂU- �Z-Y �% ÂWM#�' +/)�YÁ +- K�8 i¸/;» "ZÆW|» |2¿Y .:|2» +2¯ ,2-Y|ÌN :Á|28 ¾2)Y 'Y4

¾ÌÌ3e 9)�O ¾)�/7Ì%)R2(*ÂÌ-�(� #�Y|¿Z/-Y "ZU  ¾)�/¼¯ Á)R.S.E (:|» +% ,^�¿ Y� K�8 ¾Ì¼;e "Y�% +/-# ¾)Y �=)# "Z$
M#�',-Y�Y# "�)Â6e fU- �Z-Y�% "ÂW.
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µ+|\)3.(É�Ë ?! z e� �Y '{ZBf�Y Z]  J1{�� ' Ì» 3�\ ÉZ/J|» 
.�Z¼� :|» "Z222222$�/»Y�ZN

"�Z»M 
#Z%Á#�Y #Á�$Z� V»�^ +£Y�» *Z%�^ CY|$Z7» Q¯ 

1baPAM  1R295/096/086/097/0
R.S.E 01/264/114/108/2

2baPAM  2R298/098/093/095/0
R.S.E 31/115/183/081/2

3baPAM  3R297/098/095/093/0
R.S.E 63/123/167/042/3

4dcPAbPAaPAM  321R299/099/098/099/0
R.S.E 85/078/041/087/0

+W#Z3»)14(;e "Y�% +W#Z3» ¾)�/Æ% +2/)�YÁ ¾/_�( �<¿ �# *Á|% "�)Â6e fU- +- �$ "ZÀ^» �% ÂWM#�' K�8 ¾Ì¼)CY|$Z72» Q2¯ (
Ê»|�Z%.

M= 0079/0 PA1+ 016/0 PA2+ 009/0 PA3- 37/12 (14)
/ , . . /R R S E 2 0 99 0 87

.
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µ+|\)1.(Ê¿Y�Ë  É J1{�� ÄfË�Y+ Ä� ' Ì» Ê(Ë^Ìb >Y y Êy�] 

(m
€�� 

( mm) 
»Z;O,

(mm) 
K�8 
(g) 

�222222U^
 P222-Â/»

Ê-|À$ 
(mm) 

,)Á�¯ 
(%) 

+)Á� fU- 
(mm2)

fU222222222-
"�)Â6e 

PA1
)mm2(

fU222222222-
"�)Â6e 

PA2
)mm2(

fU222222222-
"�)Â6e 

PA3
)mm2(

`nu 
(cm3)

.#Âe ÊWZ=m 
(kg/m3)

397/3694/3429/3103/3718/8675/4181 09/1359 89/1266 73/1292 24/3108/521 
591/5255/4872/7568/5124/9955/8107 41/2688 68/2540 24/2462 33/6366/540 
477/4428/4142/4899/4303/9432/5873 87/1907 33/1769 01/1764 84/4563/533 

32/365/230/868/285/279/738 88/290 72/258 86/238 96/689/10

64/2869/2743/1567/2983/049/2606 79/1147 99/802 73/919 66/1764/534 
471/3979/3751/3174/3700/154/4315 44/109 68/1251 25/1358 52/2967/543 
342/3374/3182/2275/3392/054/3389 83/949 58/1004 56/1105 14/2315/538 

16/208/224/376/103/003/379 21/1403 43/116 06/113 27/384/4

353/2902/2924/2158/3282/7210/2979 69/1354 43/905 26/1294 13/3508/521 
696/4492/4481/6242/4878/8638/6523 68/2374 31/1996 72/2481 62/9065/537 
514/3809/3839/4310/4299/8010/4942 29/1860 64/1459 98/1856 77/6662/529 

05/310/324/915/314/231/736 44/2540 65/227 28/251 38/1669/19
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:Á|8 'Y)3(Ê» .|$Z7» Ê» "�)Â6e fU- "ZÀ^» �% +¯ Ê)ZÆW|» KZ¼e +¯ #Â� *#Â% Y�Y# ,¸� +% |À�Z%R2Ê» AZ% *YÂÀ� +% |À¿YÂe
 ¾)Y QÌW# +% Q¼� �# ÊWÁ |¿Â� [Z;/¿Y K�8 cÀÌW|» "Y�% +)ZN +8�# "ZÆ»VÌ¿ZY» , Z- +¯ +¯ Ê)|À% Y� "�)Â6e fU- +- Z) Á Á#

.'Y|¿Y Ê» �Y�^ +8Âe #�Â» �/¼¯ ZÆ»VÌ¿ZY» ¾)Y Q¼� �# Y]W —,-Y +À)V$ �N Á .|ÌdÌN |ÀÀ¯ "�Ì( |2¿�Ì( .:|2» ¾Ì2% 'Y:Á|28 "Z2$3
"�)Â6e fU- "ZÀ^» �% +¯ ÊW|»PA1Ê» [Â  �ZÌ�% ¾ÌÌ3e 9)�O Á |�Z%97/0#ZÆÀ72ÌN Ê¸¼� "Z$#�%�Z¯ "Y�% ,,-Y�Y# VÌ¿ Y� 

Ê»�+W#Z3» �# *M +U%Y� +¯ #Â)15(,-Y .|� .#Y# .
M= 03/0 PA1- 57/11 , R2= 97/0 (15)

,-Y .|� +0Y�Y �)' +W#Z3» "�)Â6e fU- &) P-Âe �Z¿Y K�8 ¾ÌÌ3e "Y�%]8[.
// ( )M PA 1 28

11 29  

+U%Y� "ÂÌ¯ K�8 cÀÌW|» "Y�% eÂ_%+C�Â!// ( ) , /M PC R 1 273 21 098 0 97N,-Y .|)#�( #ZÆÀ7Ì +¯PC¾Ì»Â2- 
Ê» "�)Â6e fU-|�Z% ]9[.

QY�)4.(�Z-Y�% ÂWM#�' K�8 cÀÌW|»PA1

µ|»3 � Äf�{ ÉZÅ)Ê048 ÉZ/J|»(
Ê» ¾Ì¼;e `nu �Z-Y �% Y� ÂWM#�' K�8 +¯ Ê)ZÆW|» |8 �# |À¿' :Á)4(.|»M|¿Y .:|» "Y�%)1(¾Ì2Ì3e 9)�2O ¾)�/7Ì% "Y�Y# ,

)R2(*ÂÌ-�(� #�Y|¿Z/-Y "ZU  ¾)�/¼¯ Á)R.S.E (:|» +% ,^�¿Ê» �=)# "Z$|�Z% .
Ê» �)' +U%Y� C�Â! +% CY|$Z7» KZ¼e "Y�% Z$ÂWM#�' Ê3^YÁ `nu 9�u �% K�8 :|»|�Z%:

/ / , /mM V R � 21 034 0 041 0 996 )16(
Ê0Z^4Z^4 �_)2002 (ÊÀÌ ' 9Ì- K�8#�¯ :|» �)' C�Â! +% `nu �Z-Y�% Y� *Y�)Y "Z$ ]19[.

/ / , /mM V R � 20 93 0 6 0 994 )17(
'Y Ê2¸¼� "Z2$#�%�Z¯ �# �2/¼¯ Y]2W ,#�Y|¿ K�8 `ÌR/�» ¾ÌÌ3e +% ,^�¿ Ê/Ìv8�Y "ZÆ»VÌ¿ZY» P-Âe ÂWM#�' `nu ¾ÌÌ3e Ê)Zn¿M

 Ê» �Y�^ +8Âe #�Â»#�Ì( .ÊeZ^-Zv» "ZÆ¼nu *YÂ/Ì» *M "Z8 +%Vellip ÁVosp #Â¼¿ ¾ÌÌ3e #Z3%Y P-Âe Y� .:Á|8 M)Z/¿)4(*Z72¿
Ê»`nu +¯ |$# Vellip)$Z7» Q¯ "Y�%CY| (#�Y# K�8 Z% "�/7Ì% ¾ÌÌ3e 9)�O .K�28 ¾Ì2¼;e "Y�2% `2nu ¾2)Y �4Z  ¾Ì¼$ +%

.Z=/-# �# ÂWM#�'Ê» #ZÆÀ7ÌN Z$#Â�.
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µ+|\)4.(h48 �Y '{ZBf�Y Z]  J1{�� ' Ì» 3�\ ÉZ/J|» 
.�Z¼� :|» "�Z»M "Z$�/»Y�ZN #Z%Á#�Y #Á�$Z� V»�^ +£Y�» *Z%�^ CY|$Z7» Q¯ 

1baVM m R299/098/099/099/0
R.S.E 66/002/128/077/0

2baVM ellip R292/096/092/095/0
R.S.E 38/286/193/060/2

3baVM osp R289/087/071/091/0
R.S.E 80/202/374/150/3

QY�)5()ZN �% Y� Ê¿Y�)Y ÂWM#�' +/)�YÁ +- �$ ÊU  �Ì£ Á ÊU  cÀÌW|» +Vellip Ê2» *Z7¿ ¾Ì2% Ê=/�2^¼$ ¾)�/72Ì% +2¯ |2$#
VellipÊ» #Z%Á#�Y +/)�YÁ +% SÂ%�» Ê=/�^¼$ ¾)�/¼¯ Á #Á�$Z�V»�^ +/)�YÁ +% SÂ%�» ,K�8 Á|�Z%.

QY�)5.(�Z-Y�% ÂWM#�' K�8 cÀÌW|»Vellip 
+nÌ/¿ "�Ì( 

Ê» �)' C�Â! +% Y� pÌRve ¾)Y M)Z/¿ Ê¸¯ �Â4 +%#Â¼¿ *ZÌ% *YÂe:
1-3e*Z»' �Z¯ ÂWM#�' .ÂÌ» Ê3^YÁ `nu ¾ÌÌ+8�# "ZÆ»VÌ¿ZY» ÊuY�4 "ZÀ^» *YÂÀ� +% *M 'Y .#Z5/-Y Á .#Â% "�%Ê¼  +Ì!Âe "|À%-

ÊeZ^-Zv» `nu 'Y .#Z5/-Y *M "Z8 +% —#Â� VellipÊ» #ZÆÀ7ÌN ,ÂWM#�' ÊO�� rUR» fU- *#Â% Ê�Ì% €�_ Z%#Â�.
2-K�8 Á Ê3^YÁ `nu ¾Ì% "#Z)' �ZÌ�% Ê=/�^¼$ +¿Â¼¿ ,�Y# #Â8Á Z$)998/0R=(ÊWZ2=m *#Â2% ,2 YÂÀY) .|2À$# *Z7¿ +¯

Ê» ÂWM#�' .ÂÌ»|�Z%.
3-.�Z¼� K�8 :|» )3(:Á|8 'Y)2(.�Z¼� :|» Á)1(:Á|8 'Y)3(+2À)V( ¾)�2/Æ% *YÂ2À� +% Á Ê/3À2! .#Z5/2-Y �Â2<À» +2% Z2$

Ê» #ZÆÀ7ÌN "#Z6/^Y#Â�.
L]ZÀ» 

1.8 C�Y'Á CZ�b4Y Á �Z»M Q¯ .�Y#Y"'�ÁZ7¯ #ZÆ .1380-1370.+»Z¿�Z»M"'�ÁZ7¯ "Z$.
2.x,�|/R» .1368.Á *Y�)Y "ÂWM#�' ÊeY�#Z2! Á "#Z62/^Y Q0Z�2» .Z(|)# 'Y *M CZR/7» .Á #�Y|¿Z/2-Y +�2-Â»

*Y�)Y Ê/3À! CZRÌRve-Ê^�� *Zn)Z%�yM 

3. Ayd_n, C. (2002). Physical properties of hazelnuts. Biosystems 
Engineering, 82, 297–303. 

4. Balasubramanian, D. (2001). Physical properties of raw cashew  nut. 
Journal of Agricultural Engineering Research, 78, 291–297  
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5. Chuma, Y., Uchida, S., Shemsanga, H.H., 1982. Simultaneous 
measurement of size, surface area, and volume of grains and oybean. 
Trans. ASAE 25, 1752–1756. 

6. Gezer, I., Hac_seferogullar_, H., & Demir, F. (2002). Some physical 
properties of Hac_haliloglu apricot pit and it’s kernel. Journal of Food 
Engineering, 56, 49–57 

7. Hac_seferogullar_, H.,Gezer, I., Ozcan, M, M., &Asma, B, M.(2007). 
Post harvest chemical and physical–mechanical properties of some 
apricot varieties cultivated in Turkey, Journal of Food Engineering, 79, 
364–373 

8. Khoshnam, F., Tabatabaeefar, A., Ghasemi Varnamkhasti, M., Borghei, 
A. 2007. Mass modeling of pomegranate (Punica granatum L.) fruit with 
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12. McRae, D.C., Glasbey, C.A., Melrose, H. and Fleming, J. 1986. Size 
grading methods and their relationship to the dimensions, mass and 
volume characteristics of potatoes cultivar. Potato Research. 29: 477-
486. 
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