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�$� -6+E #�: ;	�#L<�E,3+4 %��O��* ,%� P	�134# 6Q	."B�# 

R6S6�;!�# "HS ;L�:6� ?+�!E T�# %B� UBV�* 	6BQ �B� LB+�#��

 ?* P6�� -# ��* W#�X34#�L+,	�B�O ��6B2 .6B4 -#,	��BY;

Z�B'A�&3� $ ��* 56[ � "YHE�< ��HX� 6.B38Q ,��B* \A�B< �E

?* �J+��$ ?���< P6A TE� ���0< �	�LQ TE��L���B* �B�1�

L�:6�,�%		�O .�* R6S6� "�# %� UV ��GB� ��* /#!�� 	6Q%

�	�EE9LB4�* -��< 	�6� ��* /#!�� �*#�* $	 ?* ��3 .6.B38Q,

�9-�B4#L@ �0@ ]K �* ��* �� �H8BA -# /K ,�BE,3BQ6O %

��< P6�!��^F� 3_ $ �$�13� �#%1+� %$ �* �O`%�E,?<#6@ %B<- 

�4# ?3Q#	 ��*)�.(#�Q�>%B�B� ?%$ �B* LB<#6��BO`%�BE ,

?<#6@ %<- ��* ��^F� L+���'V 	�#�O -#a:# :#�Q� � b�>%�_�c

O �*��	�� P�,��* 6H< 56( �	 )�d(&A6� ;B�$� ��B* �,OB�P�
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Q�H��%�* �	 TE$`� �3.� �E,#�* -�4 P	��K ,:$# �P	�134# ��* ?

�%6Q	.< ?* ?@6� �* �-��BQ$� ?B* /#-�$�.%�B4 �"7BH>� $ )

#�*,L@-�4#,P	#6<�BI �	 ��* B�k$L��BS�_ TE$`B� �	 ;/�

��^F� ���E��H,B4# a[3X� �L�61:6B4�gB4# ;�L��[B��L�g$
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4 ?@�	p6�8[ LQ P	#	 �#�A L<)(.<��- ?[2�� $	%�$

�� $ LBQ ?B3��O �q< �	 ��HX� ���[HV h�J<# �0@ �V�4 

<�BB�- CBB2#6� �	%�V�BB4 � �BB�HX� �6BBq+� ?BB* ?39;�BBI#6+ 

��B* f6[X��E	�O $� $ �B�- B�L.BI�* �	 TE$`B� -# %�BE

/��- �E,HX� �B* ��-# T��UBV�* �V�B4 �B* y6B4 ��^FB�

?<#6@ %<- 	�O ��* B��B4# PL).(��B�[HV h�BJ<# -# LB&* 

<��- C2#6� �	 ��HX� PLQ "��&� %6.38Q ?* �'8< ;,�B0<K 

*?-�4 #L@ �0@ ]K ?[�4$,�Q6O ��B* -# PLBQ �B�HX�

 L�	�O h#LA# .6.38Q -# L&*;&�'( b�#�Q � � �E��* %�	 $

��* ?�i �>A �* ;]�3�K z�&��-# �3H�3<�B4 %.BI �B3�g

LQL<.%<��- ���B* �*6(� ?�E?B* j%L�B4� @h�BJ<# �B0

 /6�-K���1� L<LQ P	��K .#�* P-#L<# ,O��-# ��B* �B*6(� ,

�B*6(� P�Y3B4	 u+B4)Mini Gac Plus – Dickey John, 

USA (	�O P	�134#�L.

.L�4# -# P	�134# ��H�� ���L��[g:56[ � #L3*# �BE,D/�;�;

;�/�;D/�;��$��LB�	�O ?B�0� L�B4# -# L2�	 .m{B4 

?Bs<K N*�B>� �0<K �Q6O P#�HE ?* �E��* B� 5$# ?B[_�� �	 ?

�BBx �	 $ W��BBI P6BB�� -# ;LBBQ P	#	 =�BBS6�$n�3BB4o� 9%

)cJ_�:��3(3��O �#�A;L+ *?,�6( �<K �B���x aG< ?�B0 

	6H< �� #� .�� ?[2��o*dD%� �E ����x gn�Bx �.E -# 

*?�B� PLBQ ?B�0� C'A -# L�4# 56[ � ?[�4$ ?* ?<�O#L@ �6(

LQ .�B��* /LBQ #LB@ $ |B��X� �B0@ h-i /�B�- �LB�

3Q6O%��H�� �E ?* f6*�� ��* n#�(# LB�	�O �B'^.-# mB� 

#BB���BB* ?BB[_�� "�EP	#	 6.BB38Q �BB>�� ]K �BB* ?BB'��� ?BB4 

L<LQ)D.(* ,�E��* ?.BI C'A ?[_�� L+<�� PL�K �4	g$

/6�-K P	��K�L�	�O ��* ��1�L<.

�.��61:6BB4 L�BB4# -# P	�13BB4# ��BBH�� g:!BB�< �$� "BB�# �	 

56[ ��E,L�B4# ��61:6B4 gD/�;�;;�;�;��$��

?�0� L2�	 �* ?* h#LA# h$	 ��H�� L+<�HE $��B�O,$.BI g

��* /	6H<	�O �E�L.

/6�-K�E,��1-# L<	6* ���'V ��* ��:

�� I-�	& B����E-�$E�)EC(

#�*,/6�-K "�# h�J<# ;?<6H< $	 ��H�� �E -# D���� %0� ��* �$ ?

��E�.* CI#	 �	 "�-6� -# m�%�$�B_ ?,D� B[�� %]K �B3�:

�>�� ��	 �*,�4 ?@�	 p6�8[ 4 $ P	#	 �#�A 	6* �E�.B* m{

*?�L��<# CBI#	 �	 �V�B4 9�B�	 �B* �6��B*6,�?B@ �	 

%3<�4 	#�O �#LB0Y< ,L<LBQ .T��B�-K /�B��� �	;EC 56B[ � 

b46� ��#LBE u+B4)Model Twin Cod B-173, Australia (

P-#L<#��O,L�	�O .

B�����0��6 �0��Y&�
9 B���� � �5� M��	0�$�� � �M�� ��&

�M�� �
� 

O?sE��E�%��#�#	 ?,#!B@# h�BH� ,?B* f6B*�� B�gO�?BsE�

'(�&%)� ?[HJ+�?.� A�4 $ ?M??M(Q �*9'( C�&%)�B* L+M�E

 �$�13� 56( (* ;L<	6* ?O /#6+V?sE���E,	�V ,?B3��O �q< �	 

L<LQ .#�B* -# /6B�-K "B�# h�BJ<# ,��Be��E,��B2 %	�B&*# ?B* 

�� ×��3<�4 %�3�)Whatman No. 1 (LQ P	�134# .B3*# #L��Be�

��2%m�I �>�� ]K -# P	�134# �* #� �$ P	� 	#L&�D��* B�?

*?�	�G� �6(%?[B2�� ?B* ;	6B* PLBQ �BQ#	�* ��H�� �E -# 
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�/�� d/� /�� ��� �/� jj/� ��/� �j/D �j/� �d/� /D  �#��� 

�D/�� * /�� * D/� ���D/� ** j/� ns ��/� ns �/� * �/� * ��/�
ns 

D�/� ** j/d� ** �D ��H�� 

��/�� jd/D ��/�� ���/� j/ �/� ��/� �/� ���/� ��/� dj/� �� �>I 

��/�� D/�j �/�� /�j ��/j d/�� �j/�� ��/�� �j/�d D/D d�/��
|��S
 �#�����(%)  

** ;*$ns:%+&� |���� ?* 5�H3_# v6>4 �	 �#	�%$D%%+&� no3I# /$L* $�#	 

3<�4%�Y�LHE -# �3�$�,�LBQ P	#	 �#�A �e�L<./	#	 �#�BA �B*

�g�$� �Y�	 ]6(�� �e�,	$L_ ;�E��* :#%�3<�B4 %�B3� 

�03<#,+�k�� %$	 �E ��� #� �e��'<�B@ �H8BA -# m{4 $ P	�%

*?PL<�s�� ?:6: ��62LQ.#�*,��H�� �E ,�E��* ��9?B* �#�

�Q 0� �6� v�	�O ?�L.��*�E� CI#	 ?*g<#9,�B�	 �B* �6��B*6

� 4 ?@�	 p6�8[ < ��62 �	 $ L<LQ C�3+� ��B>�� ]K -# -�

#�*,-�4 ]6(�� ,��Be��E,��B2 %LBQ P	�13B4# .���HBQ

 �	 P	- ?<#6@ ,�E��* 	#L&� � $ ��H�� �E9-# �#��L&* �V�4 

�� $ L�	�O -�eK�?B�#	# -$� ��B�� .B�-K /�B��� �	T��;	#LB&� 

E��O?s�E,� $ ��H�� �E �	 ,	�V ��e $ ,	�V 9L�	�O �'^ �#�

)j.(A�4 56(??.�� $ ?M#�* cE ?M,O?BsE�� �BE,	�BV ,$

#�* cE,O?sE���E,eB�	�BV �,P-#LB<# LBQ ,�B�O .�� �	 B�/�;

?sE��O ,��	 �* /$K �	 �E���	4 ?B@ p6�8B[ B* ?�LB��

.I �V�4gL<L�	�O /-$ $ PLQ .

I��� B�����0��6 �0�

/6�-K ?�#	# �	 /6�-K "�#?<#6@ %<-;	�#L<�34# #�*,?<6H< �E $

� ?4 �	9L�	�O h�J<# �#� .�*�,�E�?<6H< ?�[ * �E ?B��� �6( |

�E�� �V�4 9�q< -# ��'?<#6@ %<- *��-�# 	�6� %L+3��O �#�A .

?.�� �60x P-#LB<# ?* ?MB[�� %B* �B3� ?��B�&� /#6B+V,#�B* ,

?<#6@ %<- ��* �ELQ ?3��O �q< �	 .��* 	#L&�,�E <#6@ �	 P	- ?

-# -$� �E B� �B* 	#LB&� �8�,�E �BE-$� �	 P	- ?B<#6@ ,CB'A

 * $ ?'4� � /#6+V ??<#6@ %<- -$� /�BHE �	 LB�	�O �BQ#		�� .

�* 	#L&� ���HQ�,�E -$� �� P	- ?<#6@ #LB�� ?�#	# c3.E B�	�.

�V�4?<#6@ %<-)V9�L� "�Y<��� m@?<#6 %<- (-# P	�134# �*

 ?'4� � ��- 56���QL)�(:

]١[
n dg iGv ng

×∑
=

∑

�?Gv?<#6@ �V�4 ;�<-ng$ -$� �	 P	- ?<#6@ ��* 	#L&� di

/6�-K R$�Q-# L&* ,�E-$� 	#L&�?<#6@ %<-�4# .

,���K ?�!J�P	#	 h�< -# P	�134# �* �E �#!�#SAS)d(h�BJ<# 

� $�Y<�"��* �E <#	 �$� B9 ")=>B4 �	D(%��� B�	�O ?8�LB<L .

#�* P	#	 ,�E%��* LB2�	 p�B4# �B* ?B�LB'� ;L<LBQ /��P	#	 C

��Y:�H3%LQ h�J<# .

d�� � ^-�$0 

�3<�!J� -# C2�_ u��#$ ?��	 ��12 m<� 5$LB@ �P	#	 /�.B< 

�4# PLQ .o(# p�4# �* 5$L@ �	 	6@6� ��V�;%O`�$ ,�BE

 �L� C��Q ,��O��* a[3X�?<#6@ %<-��* �V�4 ;?<#6@ %B<- 

:# ��#LE ��[*�A $ ��*9��39* ��* 56[ � %?+&� �6(%�#	 �	 ,

5�H3_# =>4�%� ���^F� ���E��H,*?��#�BA PLBQ ?B3��O ��

 �B4# ?B3��O .�	:�B_ %B�?��^FBB���LBB2�	 ��1B2 �B* �BE��H 

?<#6@ %<- A�4 56( ;?$ ?M?.�� 56( 5�BH3_# =>B4 �	 ?MD%
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D

%BB+&�	6BB* �#	 .��BB* aBB[3X� ,�BBE��H�� �BB^# LBBQ� �BB* ,�BB�O

?sE��O '( ,�BE�B&%e $B�'( ��B&%$cBE g.BI /-$ "�B+M

?sE��O '( ,�E�&%���K �q< -# ,B+&� %	6B'< �#	 .�LB� �Bq< -#

 O��* /��-��,)-�4#L@,�H8BA -# ��B* �BE,3BQ6O %�B�P6(

��4# ��H��61:64 Lg���%�LB� �B* DA	�?B���B3H��#LB�� "

<��-%�	#	 ��GB3I# 	6BI ?B* #)5$LB@ .(��B�K �Bq< -#;,

+&� �$�1�%�#	,*�# "�� "�� $ ��H��E��H,B4# �L�61:6B4g�

� ;�$��$ L2�	 cE"�+M���E��H,4#�L��[B��Lg���;

�� ;D/�$�/�	�Y< PLE�.� L2�	 �L.��H�%#�� "�n�x �E��H

 L<# �L�%�-�4#L@ L+38<#6� ,�H8A -# ��* �BE,3BQ6O %#�

L+E	 h�J<# .%9�i	 -# �[%�� ?��E��H,4#��	 PLBQ P	�13B4# L

#���-K "�T��^F� +&� %�#	 �* ,:6� �O L?sE�� �BE,eB�'( ��B&%

�4# ?3Q#L<)5$L@ �(/��- �L��#�* h-i P��6,z�B&� �	 

4#��4# P	6* �E��* "3��O �#�A L.

��-K �	T��E,-�4 P	��K nLE ?� ��* ,#?B<#6@ 	�J� B<-%

$ �30*�I#6+9� �B4# ��)-�B4#L@ ?B<,�H8BA -# ��B* �BE,

3Q6O%��P6(<�4# z�&� �	 /��- �L� !�E��B* /	#	 �#�A L� 

L_ �	 	$d��A	��B4# ?�)��$��(.e �	 B�# �B���6B2 ";

#�O 	�J?sE���E,e�'( ��&%���< ]�+3@# �	6* LE#6I �.�Bq< -# 

?<#6@ %<- ��* �E� ;��E��H,4#��61:64 Lg�)�q[e ?HE �BE ($

���E��H,HX� �* �.��3�L2�	 "?<#6@ %<- L+3Q#	 #� )*B�-# �3.

��%.(���BBE��H,BB4# �L��[BB��Lg��BBq[e �	�BBE,��$��

��� ?* L2�	 �* |�jD/d�$dD/d�L2�	 ?<#6@ %B<- ;��B3H�"

	��� ��?<#6@ %<- L+3Q#	 #� .q[e��BE,B�cB4# �L��[B��L�g

)D/�$�L2�	 (/#!��<#6@?%<- � �* ?*�.� ��BE��H,HX� B�$ �

4#�L�61:64�gL+3Q#	 .B��K ?&:�>� �	�HE $ "B9/#��)D(B�?

$�,< C��BBQ ?BB<#$L+E cBBA� ?BB4 ��BBO /638BB:��M ;#��BBO�,$

���k64 /68H�< ���O h�J<# ��� -# !�� /���BE��H,��-K B�.;%

4#�L��[��L�g�/�5���< L2�	 �* �'l� ��^F�?<#6@ %<- ��B* 

�Q#	 .�3<�* u?�* ?>*#� �	 PL�K �4	��^F� ���E��H,HX� �* ��

?<#6@ %<- �3< �* ���� $ /64�< u�m)(+'�%#!�# �* LB2�	 T�

?<#6@ %<- O ��0M�I P��;�� ':�(%;?<#$L+E $B��B � $L ��^FB� 

��HX� ��H��Q#	 ��*�>� �.�B3< a:�BX� �B�# �PLBQ ��#!BO u

/64�< b46�)�(	6*��E��* �4# L�3&� ?,4��P	#6<�BI PL

�k$L�� � /���^F����E��H,%H< �#�A ��HX�L<��O .

�V�4?<#6@ %<- � �	 ��E��H,B4# �L��61:6B4g��$��

L2�	)��� ?*�|�D�/�$�d�/�-$� �BE �	 P	- ?<#6@ ��* (;

��4# ��H�L��[��L�g��L2�	 )�D�/��BE �	 P	- ?<#6@ ��* 

-$� ($cE"�+M ���E��H,HX� ���$���V�4 )��� ?B* B� |

�D�/�$�D�/�-$� �BE �	 P	- ?<#6@ ��* (*.B��3�V�B4 "�

?<#6@ %<- L+3Q#	 #� .#!�# �V�B4 T� ?B<#6@ %B<- � �	 ��BE��H,

4#�[e L��Z�':�e ?*$ LQ� PL<#	-�* 	#6� n�_ B� �B�TE� ��^FB�

?3BB46��BBE,XBBS �BB� P	#	 �'8BB< ��BB* c%	6BBQ)D.(�V�BB4

?<#6@ %<- *.�� �	 �3���H�E,HX� ��* P$oV ���^FB� ��LBA �B* 

���61<��?'+@ ?* ;��* ?346� ,�E,��� ?B�#,#B�� "�< �BE��H B� !

� f6*��%		�O)�.(

� -# P	�134#��E��H,4# a[3X� �HX� $ L��;* ?M�O# �nLBE 

-�4#L@ ��# ;?3��O ��62 ��* ,*?e �6(��38� ��B* c?/#6B+V

�g��-�4 P	��K ��H,��* )Seed priming (<�B� CBHV !%�B+L.

��#!O�E,-�	�,��/6�#���^F� # �B'l� B�� ?B<6O "�B* �BE��H�

 L2�	 $ �V�4?<#6@ %<- O ��* �BV#�- /�BE�%�B4# 	6B@6� 

)��$�.(:	�# C�# 	�J�"�'l� �#��^F�	�#6� ?* ,Cl� �BHg

#�� -�eK ?*��EL+,:6*�3� �* b'��� ��* c8� �X� -# �B&<�H� ;|B�

�h$-6BB�$�� � $ �BBEBB�g:6� BB� LDNA56[BB4 �	 �BBE,6BB< w

��?.?M]68+� �4# PLQ )d.(���E��H,-�4 P	��K ,?B* ;��* 

$�� P`�Q 	#6� �* ��H�H��;%�B�%	#6B� n�B_ �B* P$oBV LB<#6�

 ��* ?346� PL<#	-�*;[*�A �61< ������,# ?* �'8< #� /K �8�$ /`

 #!�# ]K�LE	 T)��.(I�* "�B�� � -# %LB<L�3&� B�?#�� LB+�

?<#6@ %<- :$# LQ� $�O ??* ?sE�� )*�+� �E6*��< �#�L 	�#	 -�� $

#���HX� L+��( -# ��E N�:$�L��� !��I� ��'�# ��B* PLBQ P� B� "

� #� )'+�F��� "%�L+)�.(

*.��3��� "LA�4 56( �#??M)��/D3<�4 %�3� (� $B�.??BM

)D/��3<�4 %�3� (� �	���H��HX� �V�4 �B� 	�O PLE�.B� B�L

)5$L@.((A�4 56?� �	 ?M�4# ��H�L�61:64�g��%�'8< 
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j

Wj"'.I!,a �� �5� �����	6 7�$8� ��&��!
 �
12�5� ����� �j-�$j�� I-�	& ��  �
� �$"�9 ��& 

� ?*���H��HX� �V�4 �+&� �$�1� �%�#	,�Q#L< .56B( �B�# 

��.?* ?M ?+&� �6(%�#	,�	6B* �B3H .$ #-LB<6*�� TE$`B� �	

HE9/#��)��(� -# P	�134#�4# ��H�L�61:64g���%�L� ?* D

A	�$ ?�cE"�+M ��HX� ��H��)6B4 56B[ � �*�-$���%($�,

�E��*,3V�4 CO %)Passiflora edulis(T�#!�# UV�*+&�%�#	

 � 	#L&� $ 56( B�.??BM � ?B* �'8B< �LE�BQ ��BH LBQ .# �	 B� "

`� < TE$�#LB_ !�.BI /-$ $ 56B( �lg�B�.?� �	 ?BM���BH

HX��* �?L�K �4	 .*?��� $ /64�< TE$`� �	 ?*�.� �6(�m

)(��^F� ��HX� ��H�O ��0M �* �B�I P� B�;�� ':�B(%;?B<#$L+E $

�$L4��*%	�O�L.�E��* !J*,p��< B�;$L ��^FB� ���BE��H,

HX��$ �* ��O`%�E?<#6@ ,?A�4 56( C��Q %<-M� $ ??.� ?BM

	6* �'l� .

�3<�-# C2�_ u��^F� ,�E��H�� -�4#L@ a[3X� ,#LE �* ��* ��

:#9�3%9� �	 ��* 56[ � C9Q��B4# PLBQ P	#	 /�.< .����BH

 4# �* ��*�L��[��Lg���%;#LE�:# �9�3%B9� #� ��B* 56B[ � 

*c.M �6( ?O�+&� $ �%�4 ?* �'8< �#	�� ��#!B�# �E��H�	#	 T.

#LE �#L����:#9�3%9�# �	 ��* 56[ � B�� "�B* ��BH�-# TD/

* �*#�*�� -# �3.�4# ��H��61:64 Lg���%�4# .3_%���E��H,

4#�L��[��L�Bq[e �* g� �BE,��$D/�< LB2�	 B�#LBE !��

:#9�3%9� * ��* 56[ � .��3,� ?* �'8< �B4# ��H�L�61:6B4g�

��%L+3Q#	 .#LE�:# �9�3%9�* ��* 56[ � ?�6B( B* 56BH&� ?

/#6+V�g#�* \I�Q ,&���"��1��E��* �,I�B��	 PLBQ P�

 * ��'<# ?�� ��%	$� .�E��*%��<i6( �L� ?* ?%I��$ PLBQ P�

� � �	 �b��E,*K9%)4# ]K�$ L/K ?*�.� (B� �#�BA%O�;LB<�

�9YM��BB{%:6[BB4 y�.BBe %$ P	#	 �BB4	 -# #� 	6BBI /6BB� �BBE ,

y�.e -# a[3X�� W��I 56[4 %	�O<L.#��# "�� �* ���#LBE ���

:#9�3�9%X.� C*�A ��* 56[ � ��4# \)�.(#!�#�#LBE T��
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