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3. Pistillate Flower Abortion  
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30         

31         

32         

33         

34         35         

36         

37         
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39         
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41         
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47         
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50         

51         
52         

53         
54         

55         

56         
57         

58         
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65         
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85         
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92         
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171        
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189        
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192        
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204        
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207        

208        

209        

210        

211        
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218        

219        

220        

221        

222        

223        
224        

225        

226        
227        

228        

229        

230        

231        

232        

233        

234        

235        

236        237        

238        239        

240        

241        242        
243        

244        
245        

246        
247        248        

249        
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251        
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254        

255        

256        

257        

258        

259        
260        

261        

262        

263        264        
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266        

267        

268        

269        

270        
271        272        

273        
274        

275        276        

277        

278        

279        

280        

281        

282        
283        

284        

285        
286        

287        

288        

289        

290        

291        292        
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294        

295        

296        

297        
298        

299        

300        

301        

302        

303        
304        

305        

306        

307        
308        

309        

310        

311        

312        

313        

314        

315        316        

317        

318        

319        

320        

321        

322        

323        324        

325        

326        

327        

328        
329        

330        331        332        

333        334        

335        

336        337        338        
339        

340        

341        
342        

343        

344        

345        346        

347        348        

349        

350        

351        

352        

353        
354        
355        

356        

357        358        

359        

360        

361        

362        

363        
364        

365        

366        

367        

368        

369        

370        

371        

372        373        

374        

375        
376        

377        378        

379        
380        

381        

382        

383        

384        
385        

386        

387        

388        

389        

390        
391        392        

393        

394        

395        

396        

397        

398        

399        

400        

401        

402        

403        

404        
405        

406        407        
408        

409        

410        
411        

412        413        
414        

415        

416        

417        

418        

419        420        

421        

422        423        
424        

425        

426        427        
428        

429        

430        
431        432        433        

434        

435        

436        

437        438        

439        440        

441        

442        

443        

444        

445        

446        
447        

448        

449        

450        

451        

452        

453        

454        

455        456        

457        

458        459        

460        
461        

462        

463        464        

465        

466        

467        
468        

469        

470        

471        
472        473        

474        475        
476        

477        

478        

479        

480        
481        482        

483        484        

485        
486        

487        488        

489        

490        

491        

492        493        
494        

495        

496        497        

498        

499        

503        
505        

507        

508        

509        
510        511        

512        

513        

514        

515        

516        

517        

518        

519        

520        521        

523        

524        

526        

527        

535       

536        

539        

540        

541        
544        

547        
548        

549        

551        

556        

558        560        562        

563        

564        
566        

568        

569        

571        

574        

575        

576        
580        

581        

587        

588        589        

590        

594        

595        
596        

597        

608        

-0.08

-0.15

-0.23

-0.30

0.08

0.15

0.23

0.30

0.38

-0.08-0.15-0.23-0.30 0.08 0.15 0.23 0.30 0.38

LFBK
 FL1 FL2 FL3

FLPD

 ML1 ML2 ML3

MLPD

CTSH

FLTP

YLD

HTDT
BLT

ANT
SHSHA

SHDI

SHL

ASTEXSHCOL

SEAL

SHHARD

TAZ

LAME

KERSHEL
FILLKERFLESH

SHRINK KERCOL

shw

kwt

 Vector scaling: 0.85
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Coefficient
13.72 57.95 102.19 146.42 190.65

 1 
 5 

 14 
 2 
 3 

 32 
 4 

 10 
 16 
 27 
 11 
 24 
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 30 
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 17 
 28 
 9 

 29 
 20 
 19 
 21 
 38 
 35 
 40 
 8 

 25 
 12 
 15 
 33 
 23 
 34 
 26 
 36 
 39 
 37 
 6 
 7 

 13 
 22 

  

 K!�? 5  ����) *2%� �"'P7)Q< ���)( �;<=  R�� �� ���) ,�&��#Ward  

  

 !"� #"�$:  $�Kp%��
) B EfdY  'fYe �� �K2 

5�� �'>8 �	5 �@	' +%,�-. 9 ;3�2 r, /2 ;5��

 �3 /
9'� 3�T' ��? HA4�& A�2 ;3�2 m%0� HA4�&

 ^2 C`� �,�3 ' �K'� ]=�J C`� w
� H��%� EL�
5

67�
5 �3 E9�2 E�O� ��K ��K5 +�, /J 3>J ��K5 

p%��
) B>�>2 E ����K2 . ��Q /2 C`� �K'� w
�

^2 E3-�U5 S9�5 ���0� �3 <L� E���J� /J 3�53 E>�

 �	�T �U�5 67�
5�� �K2(McGranahan et al., 

1998).  

%"� #"�$:  �K'� w
� $%OU 95 ��-7X� E5�53

�
3�2 92 /
9'� ' 3	9 � W4��� A4�& ��74 HC`� .

 A45 �	K z%4 �>J /J ��Q�� �3 A4�& ��74

�� E����� ;5��? /2 �
5�� �%�� /2 A�'�� ALT �3 

3�K �U5' A�R �	5 .  

%�� #"�$: $(K  95 >��J /
53 >1U H/
53 m��7� EB

de  2 92 /
9'� ' r,
 ��J A4�& A�2 H>��%�%�

 �'>8 �	5 +%,�-. 95 |9
 jK�&�� �K2 . 92 /
9'�

 6���� �'>8 �	5 z	0� 95 A4�& A�2 ��,
 '

��  3�K)Forde, 1975 .( 95 ��%� EL�
5 <(�� /
9'�

�'�� E>%8��T /
53 ;'�3 /2 +5>X� 3'  A�7� H��J

 �>J /��� S>��8 /2 /T�� 2 <(�� /
9'� ' A4�&

�4 �3 z%4  6���� <L� A�, V	 >%.5 EB

�� 3�K . �%�l�Bp%��
) BV_J /J �	  ' �839

 z%4R +5>X� 95 ' �353 ;X
 E>��J C`� �8�%J'>N

�� E>��� �� /T�� 3��� >�X%2 ���%2 ��K2.  

#"�$ %�&': p%��
) B  $%OU 95 ��-7X� E5�53

 A4�& ��74 H3	9 � W4��� /
53 ��Q) � m%0�

W4���( w
� H^2 C`� �,�3 ' C`� ;9' H/
53 ;9' H

 /
53 $(K H�	2>LJ � �K'�)/�
9'� � ���J E5

��%XJ( A4�& A�2 H/
53 95 C`� ;�K 5�T �
4R H

)
 ��J � W4���r,(
53 >1U ' ��Q H ;�(	 ]�O�
 /

�
3�2.  

 ���p%��
) B  �'�T /2 /T�� 2e  A%�%J ��* 95

 i�2>� +-7X� L
R ���� ' �
3�2 6��1� �� �3 /
53

 ;3�2 ^2 >2 �'=? �*' �
�53 5� >�>2 p%��
) V	 /2

��%� >2 �	2 >�>2 p%��
) 67�
5 �3 /
53 A%�%J  �B3

2 ' +�R /2 A�'�� H^2 3>(��? H�O
TE��%  ' B

o>2 ;�K 92 >	3 <L� A�, /2 �%�l�B  $-� �3 B

AK53 �%J� C%
 �L2 . �%2 95 }45 �	5 >2ee  p%��
)

 L�� >�>2q  W4��� ��Q /2 p%��
)�f  �,�3 95   +�,  
  

  

  

  

  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

JS   ���� ��	
�	� ��� ����� ������ ��	�� �� ����� 

  

  

  

 1�23Q5  �� TU� 8	69 *�2� V�D�	��,�&��# 	����) �2� W	O"�� �&�� *  

 ��� 

�!� %  
�!� "#� 

)$&�( 
�!� '*� 

)gr(  

+#�� '*� 

)gr(  

�
,- ��.
 

)/&�( 
�
,- �0�1 

)/&�( 
��2�#� +#*�� 

�
,-)/&�( 
+#�� �,3 

)mm( 
+#�� 4	5 

)mm( 
+#�� 678 

)/&�( 
9:;,#< 

/=/$? � @@/A BB/�C ?/A ?/� � D/D@ /C/DC � � 
�$/$$ ?/� �?/B �$ $/A ?/A ?/� =/D= D/DD $/B @� 
/D/$? ?/D $@/B �@/�D A @/$ @/@ D? @/DA A D� 
@B/AB @ �=/B /=/�C A A D D$ DD � $/ 
$?/$/ ?D/� $ C?/? $ $ D ?D/D@ A/@B B A@ 
/@/$? � A/B @//�D D A A ?D/$� DD B AD 
DD/BD B=/� $B/= =?/�� B=/D B=/D D A=/DB DD B /A 
�?/A$ D CD/A @/// D � DD/$ B=/D= D� B ��/ 
D?/$= $ /B/A A?/�@ ?/A @/$ D D/D? �/DD B �AA 
C$/A@ DD/@ CA/= AA/�D DD/$ A A @=/D= D$ � @�C 
/�/AC � C//B /B/�� = DD/$ � B=/DD B=/DD � @�A 
DD/AA D $/A =B// D B/$ $/A D?/DD D� � @@B 
A/$? �D/� =/$ =// =A/D @A/A A/� �?/D$ D/D� �  @DB 
?B/AC @ @D/A @?/@C A B=/D B=/� �=/DC @D/D? B @$� 
$?/$D A/D DB/B BD/�$ @A/B =A/$ A/� /$/DB �//DB A @$A 
B//A� A/� �/B ?/�� D A @ DA D@ � @A= 
/=/A= D $=/A $D// DD/$ DD/@ B=/D D@ D� � @BB 
$�/A@ B=/� =�/= =/�$ D B=/D DD/@ DD/DA D? A DCB 
@�/$? B/@ =?/D ?$/= @/$ @/$ D =/D� �/DC B/@ D�C 
�/A� D $//= BB/�$ D B B=/D ==/$� =$/D? A DBB 
?/AD @ /$/B ?//�@ $ $ @ @A/$C =A/D$ $ D?/ 
//BC DD/� /D/B D=/�� DD/$ DD/B B=/� B=/D$ B=/D@ A D/$ 
B$/AA D B/B ?B/�� D D D B=/DD B=/DD � $�C 
/$/$A D/@ DD/A B�/�� @/$ B/$ B/@ C$/D/ @@/D@ D/$ $�? 
$$/A= ?/@ B?/B B@/�� D $/D @/@ B/DD A/D@ � $A$ 
BA/AA DD/@ /$/B $?/�@ D A A DD/DB DD/D@ $ $BA 
@A/AD DD/� �B/A B?// D DD/$ DD/@ D/D= �=/D@ $ $=� 
CA/A/ B=/D CD/B @@/�C B=/� B=/A B=/D B=/DD B=/D@ $ $?� 
=$/A@ @ B//= A=/�$ DD/$ A B=/D A/D? DD/DA B $?D 
@@/$? ?D/� ?=/B @A/�$ $ DD/A � ?D/DA �@/D? A/D $/� 
/?/AC =A/� /$/B B@/�D =A/@ =A/$ @A/@ @?/DB D? A $// 
D/A$ B=/� B/= �$ D D D B=/$� DD/DB B ACC 
=/A/ @/D B$/= =//�@ B=/@ DD/B � A/D? ?D/DD $ AC$ 
?D/AA D B/$ @$/? D ?/D ?/� =/DD =/D� � A�$ 
/A/A� @ =//B C?/�D B=/� B=/A DD/@ $� ?D/DA $ A�A 
CB/$= $ �/= C//�A B=/� A B=/� B=/D/ B=/D? A A�= 
BB/AB � ?//= /@/�D D D = DD/$D DD/D= � ADB 
A/BC B/@ ?@/B @=/�� B=/D DD/B B=/D DD/DB B=/D� � A$/ 
?$/$/ D @�/B $=/�@ B=/A = DD/B B=/$C D@ A AB� 
=/BC � =@/? DB/�$ D � A DD/$@ DB $ AB$ 
=//A? A/@ A=/= ?=/�@ B=/D DD/$ B=/� ?D/DB B=/DA D A=C 
C�/A@ D AD/= $?/�$ D D A DD/D? DD/DB B A=@ 
AB/AD � A/= �$ D DD/$ B=/D A/DB B=/D$ B A?� 

$/ D =?/B B/�D B=/D B=/A D A/DB ?D/DB A B�C 

  

���K53 >2 �3 5� ��K ;%2 . ���K p%��
) �s� ;5��? /2

dk  E5�53c� 2 A%�%J ' �O
T �B3�2 �,�3 /
53 E^

o>2 �*' 3�2  92 �� �	3�'>� $	5'5 �3 p%��
) �	5 EB

�
�K �� . ^��0�p%��
) B b>0� �3 >�X%2 o>2 3'9 E

 �3 5�B E^2 A2�Q� A�? /2 ' /��>8 �5>U ��L2 E�>4

 g�
 �	5 �K� $-� $	5'5p%��
)  B b>0� �3 >�3'9

�� �5>U A	=2 E��%2�
>%8 .�, E5�53 C%
 �	& <U� A

 ��Jn��� �K2  ;5�5�P2 �%2 �3 �,. A%2�O�� /J

3�53 �	(	>�R . ���K p%��
)dk  �	& <U� 2 /�	�� �3

 >�X%2 �O
T �B3�2 E5�53)�� �O
T �B3�2 �,�3 (

��A45 <U� �	5 /2X� ;R C`� �,�3 ;5C%� ' �K2 . �3

 6��1� /J A45 ��%J'>N C`� |�
 �'n2 95 ��02


�� �K2  95 /J �� 95 j%2 �B3�2 /2 ;5�� �� ;R $	^3

3>J ��K5 �	5nP >,�? 3�O�J ' .p%��
) B Efd  '

www.SID.ir



Arc
hi

ve
 o

f S
ID

   �����������	!�� �:  �!�"�# $�%& �'���(��  ���) *�+� ,�&��#)Juglans regia( ...  J� 

kff  �O
T �B3�2 >2 �'=?) ~� /	4 i�
 �3 ���

�� �2 C%
�B3 (/�
9'� ��%� E5�53 �3 /J �3�2 ��%XJ E5

 5�T ���5� /2 ;R A4�& 95 C`� H��%� $(K g�
 �	5

�� /
53 �*? A%�%J ' 3�K  /T�� 3��� C%
 ;R�� �K2 .

o>2  EBp%��
) B ���K Efec  'fZe  /�,� �3

 >�>	3 ]�O�
 �
�9kZ  �k[  ;5C%� ' ��K 92 �	3�'>�

 �	5 �3 C`� �,�3p%��
) B  W4��� ��Q /2q/fc  �Yk 

3�2 �,�3 .p%��
) �3 �O
T �B3�2 ;5C%� fq[ 3'�� H

��  �,�3) /	4 i�
 �3 ~� $.53 �33�2 �353 �2 C%
( H

 o>2 >	3 H^2 C`� ' /
53 ;9' H��%XJ ��%� E5�53) �3

�K 92 L
R EL8>2 �	3�'>� <B3�LN � <B3C%4( H

 }� >	3 �O�
)��	>LK >.5'5 ;R AK53>2 ;�9 ( /2 '

3�2 �>%� ��J ;R C`� w
� $%*3 �%�B . �%2 �3 �5q 

 p%��
) G�� p%��
)fYe 95 �@	' +%,�-. E5�53  $%OU

o>2>	3  �B3)o>2 ;�K 92 ;�9  Bkq  �kc 

�	3�'>�( �	>�X%2 H6��1� �K� p%� H�O
T �B3�2 H

 >	4 /2 AO�
 /
53 ��Qp%��
) B Hr, A4�& A�2 H

A4�& H/��2 /
9'� Hm%0� /
53 ;9' '  w
� ' ^2 C`�

3�2 C`� �K'�.  

 ;�%4� '3>8 t=,5 �3 <L� r5�B5 95 >�� �� �3

�5 /2H�B�8>2>	3 $%OU 95 ��%,�-. 2 ��U �4�3'9 

H��-��  /
53 �*? A%�%J ' ^2 3>(��?�� �K2 . 2

>	3 E�>4 +��. /2 /T����4 �3 ��L2 }  >%.5 EB

 67�
5p%��
) B /
53 �*? A%�%J E5�53 /J o>2 >	3 E

�� >M
 /2 E�'>� � ��XJ �3 ��K2 �� �4� . �%2 �3

p%��
) B2 3��� E �4�>p%��
) B Efec HfZe Hfq[  '

fYe �� o>2 >	3 ��K2 . H����B $s� �T�. �U�5

 o>2>	3 �(�%4 ' >*��N H3�5'B H'��& HA(
5>�

�� �@	' +%,�-. �5�J >B /J ��K2  �
�53 E5

)McGranahan et al., 1998 .(<U� �s� ;5��? /2  EB

%� g�
 H�B�8>2>	3 /2 /T�� 2 ����B ' A(
5>���  �B3

 L�� ' �	L�
5 +��, /2 /2 <U� '3 �	5 �3f  95 �,�3

/
5�T �� ��%� /2 $	�O� B C`� �,�3 ' C`� ;9' H�
�K

 �3p%��
) B Efq[  'fYe  z%�>� /2d/f  'Y/f  ' �>8

eY  'eq  �,�3�� �K2 . p%��
) '3fq[ ' fYe  �'=?

o>2>	3 >2  w
� H�O
T +��, /2 �B3�2 E5�53 H�B3

 C`� A�7� Hr, A4�& A�2 Ho�C2 /
53 �95�
5 H�K'�

 z%�>� /2 C`� ;9' �%I
%� ' m%0� A4�&f/q  �f/� 

 C`� �,�3 ' �>8f[  �YZ  95 /J �
3�2 �,�3

 p%��
) '3 �	5 �3 ���&�592 ' 9�2 +%,�-.�� �K2 .

 95 (	>�R ��XJ �3kZZ  �J ;��J � j%& �4

��T  E�'Rp%��
) B>�>2 E�n2 E  /�535 ' ��K 9PR '3>8

3�53 . ���J �4�>2 5��25 /J A45 +��, �	�2 �J S'�

 /2 A�'�� ��* 95j��  EB H�>8 HE��K H�(X.

E��%2 ' +�R /2 A�'�� ' �>4  A%�%J H3>(��? HB

�� �v
5 >I	3 <L� +�, ' �B��J& H��%�  �02 ' 3�K

 H/%*'5 67�
5 95p%��
) B +�� /2 >�>2 Eq  �kZ  �4

�� �5>U AXJ 3��� m��7� i�
 �3  /��>� �3 ' 3>%8

�� ��>0� <U� �	L
  ' ����B r'>0� �U�5 /J 3�K

���R A4�2 a	>Q �	�2 �	& �
5(McGranahan et al., 

1998).   

p%��
) B EB��M�� E5>2 >�>2 ��K �7X� E

/�
>2 �3 ' |�
�%& /%L� ��
� m��7�  /2 ��=,5 EB

 ;5��?����B 6��1� E��& 	 E�3� �*5' .p%��
) B E

S'� 2 A45 �9^ C%
 a%��� �	5 �3 ��K 67�
5  EB

 �3 L
R E�5�LI
 ' �
>%8 �5>U >�X%2 �2	9�5 3��� G��

;�%�(�J �� L
R �	L
 �4�>2 ' m��7� EB  �3 �
5��

3�K �U5' >�� >�s� ���	R.  
  

 1�23X5 	Y�� �E4<  �� Z���� I69Q ���) [�& \� �2�] I'2� N�"O�� �QQ &��#��&�� ,  

��4E  +#�� 678  +#�� 4	5 +#�� �,3 �
,- �0�1 �2�#� +#*���F  +#�� '*�  �!� '*�  �!� ���  �!� "#�  

�  /A/D  B/D$ $/D= ?/$ //@ BA/�@  B/=  ?/AD  $A/@  

@  B@/D  A/D@ @/DA $ ?/@ $A/��  A/?  @/A�  @/@  

D  A/@  B/DB ?/$@ @ B �A/�$  D/?  =/A?  �  

$  D  DB $@ � A D/�$  =/?  =/BC  �  

P value B/C  C�?/C CC�/C CD�/C C�/C CA�/C  CCC�/C  CD?/C  CB/C  

  

REFERENCES  
1. Arzani, K., Mansouri Ardakan, H. & Vezvaei, A. (2008). Morphological variation among Persian walnut 

(Juglans regia) genotype from central Iran. New Zealand Journal of Cropand Horticulteral Science, 36, 
159-168 

www.SID.ir



Arc
hi

ve
 o

f S
ID

J�   ���� ��	
�	� ��� ����� ������ ��	�� �� ����� 

2. Atefi, J. (1993). Evalution of walnut genotype in Iran. Acta Horticulturae, 311, 25-33. 
3. Dicenta, F. & Garcia, J. E. (1992). Phonotypical correlation among some traits in almond. Journal of 

Genetic and Breeding, 46, 241-246 
4. Ducci, F., Rogatis, A. & Proietti, R. (1997). Protezione delle risorse genetiche di Juglans regia L. Annali 

Istituto Sperimentali Selvicultura, 26, 35–55. 
5. Eskandari, S., Hassani, D. & Abdi, A. (2005). Investigation on genetic diversity of Persian walnut and 

evaluation of promising genotypes. Acta Horticulturae, 705, 159-163. 
6. Fatahi, R., Ebadi, A., Vezvaei, A., Zamani Z. & Ghanadha., M. R. (2004). Relationship among 

quantitative and qualitative characters in 90 grapvine (Vitis vinifera) cultivars. Acta Horticulturae, 640, 
275- 282. 

7. Food and Agriculture Organization. (2000). FAOSTAT. Retrived 2005 from http://faostat.fao.org. 
8. Forde, H. I. & McGranaham, G. H. (1993). A new walnut cultivar Malizia. John Wiley & Sons, Inc, 

USA. 311: 46-49  
9. Forde, H. I. (1975). Walnuts. In: Janick, J. and Moore, J.N. (Eds.), Advances in Fruit Breeding. pp. 439–

455. Purdue University Press, West Lafayette, IN. 
10. Haghjoyan, R. (2001). Characteristic of walnut genotype grown in Toyserkan and Shahrekord of Iran. 

Ph. D. Thesis, Azad University, Tehran, Iran. (In Farsi). 
11. McGranahan, G. & Leslie, C. (1990). Walnuts (Juglans). In: Moore, J.N., Balington, J.R. (Eds.), Genetic 

Resources of Temperate Fruit and Nut Crops. Wageningen, the Netherlands, Vol 2: 907–951. 
12. McGranahan, G. H., Charles, A., Leslie, C. A., Philips, H. A. & Dandaker, A. (1998). Walnut 

Propagation. In: D. Ramos (ed.), Walnut Production Manual, pp. 71-83. University of California, DANR 
Publ., Davis. 

13. Sharma, O. C. & Sharma, S. D. (2001). Correlation between nut and kernel character of Persian walnut 
seedling trees of Garsa valet in kullu district of Himachal Pradesh. Acta Horticulturae, 544, 129-132. 

14. Vahdati, K. & Zareie, N. (2006). Evaluation of side-stub and hypocotyle grafting efficiency for walnut 
propagation in Iran. Acta Horticulturae, 705, 175-179. 

15. Yao, Q. & Mehlenbacher, S. A. (2000). Heritability, variance components and correlation of 
morphologyical and phonological traits in hazelnut. Plant Breeding, 119, 369-381. 

www.SID.ir


