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ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√
W‡�U'« o�UM*« W�«—“Ë W�O��«Ë œU~—_« WOK� ,þW�U'« o�UM*« W�«—“ r��

W�œuF��« WO�dF�« WJKL*«þ−þ…b‡‡‡‡� ,þe�eF�« b�� pK*« WF�U�

WFO�—Ë W�U�Ë— `K��« qO?�� wHM~ vK� Y���« «c� Íd�√ ÆþhK���*«
pK*« W??F?�U?' W??F�U?�?�« ©ÂU?A�« Èb� W??IDM0® W?O??�«—e�« ÀU?�?�_« WD�0
W�«—b� p�–Ë Æþ©Â±ππ∂ ,þ±ππµ ® 5O�U�?�� 5�U� …b* …b� ,þe�e?F�«b��
‰ö?� —UL?�K� WOzU?OL?OJ�«Ë WO?FO?�D�«  U?HB�« iF?�� WO?L�u*«  «d?OG?��«
—U?L??��« ZC� œU??F?O??� b�b?�?�?� W?�U?'« o?�UM*« ·Ëd� X% U�u/ q?�«d?�

ÆþUNFL' V�UM*« X�u�«Ë
Ê“Ë ,þ…d?L��« Ê“Ë w� W?F�d� …œU�“ ÀËb?�� `K��« qO?�� —UL� u/ e?O9
±∏−±∂ b?F?� U?N� W??L?O??� vB?�√  U??H?B�« Ác?� XGK�Ë ,þ…—c?�?�«Ë r� ]K�«
Àb?� r� ,þw�«u??��« vK� W�U�Ë—Ë W??F?O�— wHM~ w� `?O?IK��« s� U??Î�u?�?�√
WK�d� —U?L��« ∕uK� bM� d�c�« W?I�U��« —UL�?�«  UH~ w� nOH� ÷U?H��«
W??F?O?�— wHM~ w� `?O?IK?��« s� U??Î�u?�??�√ ≤∞−±π b??F� ©ZCM?�«® V�d�«
W�z«c�« W�KB�« œ«u*« W��� 5� W?O�J� W�ö�  b�Ë Æþw�«u��« vK� W�U�Ë—Ë
œ«u?LK� W?�??�� vK�√ X�U?� YO?� ,þ—U?L??��« r( w� W�u�d�« W?�?�?�Ë W?OKJ�«
W�u�d�« W?��� XGK� U�bM?� p�–Ë ,þ—UL��« ZC� bM?� WOKJ�« W�z«c�« W?�KB�«
…œU�e�«Ë hIM?�« 5� W?{u?L?(« W?�?�� X�c�c� ÆþU?N� W?L??O?� q�√ —U?L?��« w�
Óö?� w� p?�–Ë ZCM�« bM� U??N� W?L?O??� q�√ XGK� v�??� —U?L?�?�« u/ ‰ö?�

Æþ5HMB�«



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ¥

W‡‡‡‡‡‡‡‡‡‡�b‡‡‡‡‡‡I‡*«

w� W?�?�M*« W?N?�UH?�« qO?~U�?� 5� v�Ë_« W?��d*« ©`K?��« qO?��®d?L��« ‰u?B?�?� q�?��
Y%Ë Á—U��Q� «Îd?O�� UÎ�UL��« …b?O�d�« WJKL*« W�uJ� w�u�Ë ,þW�œuF?��« WO�dF�« WJKL*«
w�UL�≈ mK� ÆþW�dB?F�« VO�U�_«Ë WOLKF�« b�«uI�« 5� lL?& f�√ vK� t��«—e� …b�U�
U?NM?� WK�� Êu?OK� ±≥ u??�� Â±ππ∞ ÂU?� W�œu?F??��« W?O�d?F?�« WJKL*« w� qO??�M�« œ«b?�√
π[∑ −  % ∑∑ u�� U?NM� dL�?*« œb� qJA� ,þ©Ÿ—«e�® W?FL�?� UÎ��dI� W?K�� ÊuOK�±≤[∂
− WK�� ÊuOK� ∑[∏ dL�*« qO�M�« œb� ÊU� YO?� Â±π∏∂ ÂUF� W�—UI� UÎ��dI� WK�� ÊuOK�
s� %±≥[≥ u�� W�œuF��« WO�d?F�« WJKL*« ÃU��≈ q�1Ë Æþ©±ππ∂ ,þÁUO*«Ë W�«—e�« …—«“Ë®

 Æþ(FAO, 1990) —uL�K� w*UF�« ÃU��ù«
UN�u?~Ë v��Ë U�u?/ q�«d� ¡UM�√ `K��« qO?�� —UL�  U?H~ w�  «d?OG� …b?� Àb%
WO�U����« W�b)«  UOKL�Ë —UL��« UNO� uLM� w��« WO�O��« ·ËdE�« d��F�Ë ÆþZCM�« WK�d� v�≈
u/ ‰b?F� w� d�R� w��« q�«u?F�« r�√ s� —U?L��« b?I� W?���Ë —U?��_« u/ …u?�Ë WHK�?<«
,þMinessy et al. (1975) ,þHarhash (1986) ÆþZCM�« v�≈ UN�u~Ë v�� U�—uD�Ë —UL��«
WOL�u*«  «dOG��« Ê√ «u�{Ë√ ©±πππ® ÊËd�¬Ë 5�U� ,þRouhani and Bassiri (1976)

`K��« qO�� ·UM~√ iF?�� …—c��«Ë r� ]K�« Ê“Ë p�c�Ë U�dD�Ë UN�u?�Ë …dL��« Ê“Ë w�
s� Ìq� q�?� UL?� ÆþSingle sigmoid curve ÍœU?�_« w�UL?�O?��« uL?M�« vM�M� pK��
,þAbou Aziz et al. (1977)  ,þEl-Azzouni et al. (1975)  ,þAshmawi et al. (1952)

W�u�d�« W?�?�� 5� W?O?�J� W?�ö?� œu?�Ë ©±πππ® ÊËd?�¬Ë 5�U?� ,þHarhash (1986)

w� —U?L��« ZC� bM� U?N� WL?O� wB?�√ v�≈ qB� w��«Ë W?OKJ�« W�z«c�« W?�KB�« œ«u*« W�?��Ë
ÆþUN� tLO� q�√ W�u�d�« W��� tO� mK�� Íc�« X�u�«

`K��« qO?�� —U?L�� W?OzUO?L?OJ�«Ë WO?F?O�D�«  U?H?B�« w� Àb% w��«  «d?O?G��« W?�«—œ
w� Y���« s� U?ÎO�U� «Î—b� qM� r� ZCM�« WK�d?� v�≈ UN�u~Ë v��Ë U�u?/ q�«d� ‰ö�
…d?O�?� W?�ö?� UN� W?�«—b�« Ác� Ê≈ YO?� ,þW�œu?F?��« WO�d?F�« WJKL*« s?� WO�d?G�« W?IDM*«
W?�d??F?� w� W?�«—b�« Ác� ·b?� e?]� ÓdÓ� p�c�Ë ,þ—U?L??��« lL?' V�UM?*« œU?F?O*« b�b??�?��



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«µ

u/ q�«d� ‰ö� W?OzUOLOJ�«Ë W?OFO�D�« —U?L��«  UH~ w� Àb?% w��« WOL�u*«  «d?OG��«
—u�® ZC?M�« WK�d??� v�≈ U??N�u??~Ë v�??�Ë W??F??O�—Ë W�U?�Ë— `K��« qO??�� w?HM~ —U??L�

Æþ©V�d�«

Y�‡�‡�« ‚d‡‡‡‡�Ë œ«u‡‡‡‡�

WM�b?� ‚d� ‰U?L?� ÂUA�« Èb?N� WO?�«—e�« ÀU?��_« WD�?� w� W�«—b�« Ác� X�d?�√
,þe�eF�« b?�� pK*« W?F�U� ,þW?�U'« o�UM*« W?�«—“Ë W�O?��«Ë œU~—_« W?OKJ� WF�U?��« ,þ…b�
©…—uM*« WM�b*« W?IDM� UL�—b?B�® W?FO�—Ë W�U?�Ë— `K��« qO�� wHM~ —U?��√ vK?� ,þ…b�
nM~ q� s� —U?�?�√ Àö� »U?�?��« - ÆþÂ±ππ∂ Ë ±ππµ 5O�U?�?�?� 5L?�u?� ‰ö?�
WI�dD�U� Â±∞ ”d�  U?�U�� vK� W�—eM�Ë W�«—b�« ¡b� bM�  «uM� l�� U�d?L� ÊU�Ë
W?O�«—e�« W?�b)«  U?OKL� Z�U?�d� fH� Y���« —U?��√ vK?� l��« b�Ë ÆþW�œU?F�« WO?�U�d�«
WD) XF?C� w��« `O?IK��« WOKL?� «b� W�—e*« w?� l��*« © U�¬ W?�ËUI?�Ë bO?L�� ,þÍ—®

ÆþW�«—b�«
b?F� s� —UL?�K� W?OzU?OL?OJ�«Ë W?OF?O?�D�«  UH?B�« w� W?O?L�u*«  «d?O?G��« W?�«—œ X9
YO?� ,þ©V�d�« —u�® ZCM�« WK�d� v�≈ —U?L��« ‰u?~Ë v��Ë lO�U?�√ ∂ u�M� `O?IK��«
U�u/ …u??� w� ÊUJ�ù« —b?I� WK?�U?L?�?� n?M~ q� s� W?��R??� —U?�?�√ Àö� »U??�?��« -
YO?�� ,þÊUJ�ù« —bI� r�?(« w� WK�U?L�?� i�—U�√ ∑ WK?�� q� vK� „d�Ë ÆþUN?L�?�Ë

Æþ±:∏ i�—U�_« v�≈ ‚«—Ë_« W��� X�U�
,þ©Metaxinia® U?OM�“U�?O*« …d�U� w�ö�?� nM~ qJ� …b�«Ë …d?�c� …d?�� —U?O�?�« -
W�d�e�« a?�—U?L?A�« XKB??� U?N?�??C� ÂU9 bM� …d?�c*« W?�d�e�« i�—U?�_« lL??� b?F�Ë
U?NH?O?H?& - ,þ…d�c?� a�—U?L� µ U?NM� >qJ�  U?�u?L?�� w� XF?{ËË `O?IK�K� W?�“ö�«
s� W�u?L�?� Âb�?��« W��R*« i?�—U�_« ‚UI?A�« W�«b� s� W�U?� ∑≤−¥∏ bF�Ë U?ÎOF?O��
- `O?IK��« s� lO�U?�√ µ b?F� ÆþMostafa (1994) i�d?�≈ q� `O?IK�� …d�c?*« a�—UL?A�«
5�U�® j?I� UÎ�«d?L� ∂∞ Y�R?� i�d�≈ q� vK� „d� Y?O�� W�dL?��« a�—UL?A�« n�

Æþ©±πππ ,þÊËd�¬Ë



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ∂

W�«b� bM� U?ÎO?�u?��√Ë 5?�u�?�√ q� W�—Ëœ  UMO?�  c?�√ `O?IK��« s� lO�U?�√ ∂ b?F�
r�?�  UMO� Àö� WK�� q?� s� c� Ô√ YO?� ,þ—UL?��« ZC� ÂU9 v�?�Ë VO�d��« WK�d?�
U?NM� >q� s?� c?�√ r�  U�U?�?��« l?O?L?� s� W?Oz«u?A?� W??I�dD� …d?L� µ∞ u?�?� U?NM� >q�
 «—dJL�  UMO?� π nM~ q� s� c�Ô√ t�√ wMF� «c�Ë ,þ «d?L� ±∞ l�«u� WMO� UÎOz«u?A�
Completely Ran-  W?Oz«u?A?F�« q?�U?� rO?L?B� w� W?�«—b�« X�d?�√Ë ”U??O?� …d?�?� qJ�

:þwK� U� d�bI��  domized Design

Æþ…dL��« Ê“Ëþþ−± ÆþW�u�dK� W�u�*« W��M�«þþ−µ
Æþr� ]K�« Ê“Ëþþ−≤ÆþWOKJ�« W�z«c�« W�KB�« œ«uLK� W�u�*« W��M�«þþ−∂
Æþ…—c��« Ê“Ëþþ−≥ÆþW{uL�K� W�u�*« W��M�«þþ−∑

Æþ…—c��« v�≈ r� ]K�« W���þþ−¥
—b� …d?L��« Ê“Ë Ê√ WE�ö?� l� W�—Ëb�«  UMOF�« w� d?�c�« WI�U?��«  UH?B�« Ú  Ó—=bÔ�  
,þr� ]K�« Ê“u� W~U?)«  UHB�« Ú Ó—=bÔ� 5� w� `O?IK��« bF� ”œU��« Ÿu�?�_« s� ¡«b��«
s� Î¡«b?��«  —b?� W�u�dK� W?�u�?*« W�?�?M�« p�c?�Ë …—c?��« v�≈ r� ]K�« W?�?��Ë …—c?��« Ê“Ë
r�?� W?{u?L?(«Ë W?OKJ�« W?�z«c�« W?�KB�« œ«u*« W?�?�� U?�√ ,þ`O?IK��« b?F� d?�U?F�« Ÿu?�?�_«
…—c�?�«Ë r� ]K�«Ë …dL?��« Ê“Ë —b� Æþ`O?IK��« bF� d?A� w�U?��« Ÿu�?�_« s� Î¡«b��« U�d�b?I�
W?�z«c�« W�KB�« œ«u?*« W�?��Ë W�u�dK� W�u?�*« W�?�M�« U?�√ Æþ©r�® Ê“uK� W�bOK?I��« W?I�dD�U�
‚dD�« V�� U�d�b?I� - bI� ©p�d�?��« iL� ”U�√ vK� …—b?I�® W{uL?(«Ë WOKJ�«

Æþ©A.O.A.C., 1980® WOLKF�«
Statistical Analysis   wzUB�ù« qOK���«

Z�U�d�Ë w�ü« V�U‡?(« Â«b‡�?��U� U?ÎOzU?B?�≈ U‡N?OK� qB?�?�*«  U�U?O?��« q‡OK% -
W‡‡O?z«u‡‡A??F�« q‡‡�U??� r‡O?L??B� w� W‡?‡�«—b‡�« Ác‡‡� X?�d‡‡�√Ë ©SAS,1987® SAS

vK� n?M~ qJ� r�u??� q�  U�U??O� q?OK% - YO??� ,þRandomized complete design

ÂU?� wD� Ã–u/ Â«b?�?�?�U� p?�–Ë nM~ qJ� U?ÎF?� 5L?�u*«  U�U?O� XK?K� r� …b‡�
‚Ëd?H�« d�b??I?�� L.S.D. ‡�« —U?�??�?�« Âb?�?�??�« U?L?� ÆþGeneral liner model procedure



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«∑

Æþ(Steel and Torrie, 1981)  UD�u�*« 5� WOzUB�ù«

 U‡‡‡A‡�U‡‡‡M‡*«Ë Z‡‡‡zU‡‡‡‡‡‡�‡M‡�«

Fruit Weight  …d‡‡‡L‡��« Ê“Ë
Ê“Ë w� WO?��—b� …œU�“ œu�Ë ©±‰Ëb?�® W�U� W?HB� UN?OK� qB��*« Z?zU�M�« `{u�
v�≈ …d?L��« XGK� YO?� ÆþWF?O�—Ë W�U�Ë— 5HMBK� u?LM�« wL?�u� ‰ö?� U�u/ l� …dL?��«
bF�Ë uLM?�« wL�u� ‰ö� W�U�Ë— nM~ w� `O?IK��« s� UÎ�u��√ ±∏ bF?� UN� Ê“Ë vB�√
,þw�U��« r�u*« w� U?Î�u��√ ±∏ bF�Ë ‰Ë_« uL?M�« r�u� w� WFO�— nM~ w� U?Î�u��√ ±∂
w�Ë ,þW�U?�Ë— nMB� r�±µ[±π Ë r?�±≥[¥≤ 5L??�u??LK� …d??L??��« Ê“Ë m?K� YO??�
w�U?��«Ë ‰Ë_« u?LM�« wL?�u* r�±¥[∏∑ Ë r�±¥[≤± …d?L?��« Ê“Ë mK� W?F?O�— nM~
UN� Ê“Ë vB?�√ UN�uK� bF?� 5HMB�« ]öJ� …dL��« Ê“Ë w� hI� Àb?� r� ,þw�«u��« vK�
`O?IK��« s� UÎ�u?��√ ≤∞ ,±π b?F� ©ZCM�«® V�d�« WK�d� w� …d?L��« ‰u?�œ bM� p�–Ë
ZC� b?� W?F?O�— nM~ Ê√ Z?zU?�M�« `{u� U?L?� Æþw�«u?��« vK� W�U?�Ë—Ë W?F?O�— wHM~ w�

ÆþW�U�Ë— nM~ s� Ÿu��√ w�«u�� «ÎdJ��
WH?OH� X�U?� ©5L�u?LK� j�u�?�® …dL�?�« Ê“Ë w� …œU�e�« Ê√ tO�≈ …—U?�ù« —b& U2Ë
r� ≤[±± Ë ±[∞¥ …œU�e�« —«bI?� ÊU� YO� `O?IK��« bF� lO�U�√ ∏ v�≈ ∂ s� …d?�H�« w�
WFO�— nM~ w� UÎOzUB�≈ …b�R?� …œU�e�« Ác� X�U�Ë w�«u��« vK� WFO�—Ë W�U�Ë— 5HMBK�
Ê“Ë w� …d?O?�?� …œU�“ X�b?� `O?IK��« b?F� lO?�U?�√ ±∞ v�≈ ∏ s� …d?�?H�« w� U?LMO� ÆþjI?�
r� ≥[∏≤ Ë ≥[∂∞ …œU�e�« —«b?I?� ÊU??� YO?� 5HMB�« w� U?ÎOzU??B?�≈ …b?�R?�Ë …d?L?��«
…d?L��« u/ l� …œU?�e�« —«bI?� w� h�UM� p�– wK� ,þw�«u?��« vK� W?FO?�—Ë W�U�Ë— 5HMBK�
nM~ w� …œU�e?�« —«b?I?� mK� YO?� ,þ5HMB�« w� U?ÎOzU?B?�≈ …b?�R?� …œU?�e�« Ác� XK�Ë
nM~ w� U?L?MO� r� ±[≥∏ `O?IK��« b??F� U?Î�u?�?�√ ±∏ v�≈ ±∂ s� …d?�??H�« ‰ö?� W�U�Ë—

 Æþr� ≤[±∂ UÎ�u��√ ±∂ v�≈ ±¥ s� …d�H�« ‰ö� …dL��« Ê“Ë w� …œU�e�« X�U� WFO�—
,þ±∂ bF� ©5L�uLK� j�u��® UN� Ê“Ë vB�√ —UL��« ∕uK� bF� t�S�  ôU(« Í√ vK�
b?�R?� h?I� Àb?� Æþw�«u?��« vK?� W�U�Ë—Ë W?F?O�— nM~ w?� `O?IK��« s� U??Î�u?�?�√ ±∏



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ∏

w� `OI?K��« s� UÎ�u�?�√ ≤∞ bF� % ±¥[∂∏ YO?� t��?�� XGK� …dL?��« Ê“Ë w� UÎOzU?B�≈
ÊU?� WF?O�— nM~ w� U?LMO� ,þ©…d?L?��« tO�≈ XK~Ë Ê“Ë w?B�√ s� W?�?�M�® W�U�Ë— nM~
ÊU� YO� `OIK��« s� UÎ�u��√ ±π bF� UÎOzUB?�≈ b�R� dO�Ë UÎHOH� …dL��« Ê“Ë w� hIM�«

Æþ…dL��« WO�≈ XK~Ë Ê“Ë vB�√ s� W��M� % ∑[≤∂ hIM�« —«bI�
XJK� b?� ©W�U�Ë—Ë WF?O�—® 5HMB�« ]ö� —U?L� Ê√ U?NOK� qB?��*« ZzU?�M�« s� `C�«
ÆþSingle sigmoid curve  ÍœU‡�_« b‡?�u‡L?�??O?��« u?‡‡LM�« vM?�M� qJ‡� U‡?�u‡/ w�
Ragab (1953) , Hussein(1970), :þs� q� l� U?‡N?OK� ‰u?‡B?(« - w��« Z?zU?�M�« oH??��
Minessy et al. (1975),  Abou Aziz et al. (1977),  Shabana et al. (1981),

©±π∏∏® ÊËd????�¬Ë t?????�U� ,þSawaya et al. (1982), Jarrah (1983) Harhash (1986)

pK�� …dL��« Ê“Ë w� W?OL�u*«  «dOG��« Ê√ «u�?{Ë√ YO� ©±πππ® ÊËd�¬Ë 5�U�Ë
ÆþÍœU�_« b�uL�O��« uLM�« vM�M� qJ�

u?LM�« wL?�u?� ‰ö?� W?FO?�—Ë W�U�Ë— `K��« qO?�� wHMB� ©r�® …d?L?��« Ê“Ë  UD�u?�?�þþ©±®þ‰Ëb?�
©±®±ππ∂ ,þ±ππµ

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
∂∞[¥∑∞[¥≤∞[¥µf∞[π∂∞[µ±∞[∑¥f

∏±[≥≤±[∂µ±[¥πf≥[¥¥≤[≤µ≤[∏µe

±∞µ[≤∂¥[π≤µ[∞πe∂[µ≤∂[∏≤∂[∂∑d

±≤∑[∞∏π[∂∏∏[≥∏dπ[≤∞π[∏±π[µ±c

±¥π[∏∂±±[≥∑±∞[∂≤c±±[∂∑±≤[≥π±≤[∞≥b

±∂±±[≥∑±¥[¥∏±≤[π≥b±¥\≤±±¥[±∂±¥[±πa

±∏±≥[¥≤±µ[±π±¥[≥±a±≥[∞∏±¥[∏∑±≥[π∏a

±π±±[¥≤±≥[∏∂±≤[∂¥b±≥[≤¥±≥[∞∑±≥[±∂ab

≤∞±±[π±±≤\µ±±≤[≤±b

ÆþnM~ qJ� W��M�U� (P ‡ 0.05) W�uMF� ‚Ëd� ULNMO� b�u�ô WN�UA�� ·Ëd� vK� Íu�% v��«  UD�u�*«þ©±®



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«π

Flesh and seed weight  …—c‡‡��«Ë r�‡]K�« Ê“Ë
nMB� …—c?��«Ë r� ]K�« Ê“Ë w� WO?��—b� …œU�“ œu?�Ë ©≥Ë ≤ ‰Ëb�® ZzU?�M�« `{u�
`OI?K��« bF� dA?� s�U��« v�?�Ë d�U?F�« Ÿu�?�_« s� ¡«b��« u?LM�« wL�u� ‰ö?� W�U�Ë—
r� ]K�« Ê“Ë mK� WF?O�— nM~ w� ULMO� ,þU?LN� WL?O� vB�√ …—c��«Ë r?� ]K�« w�“Ë mK� YO�
vK� w�U?��«Ë ‰Ë_« u?LM�« w?L?�u* `O?IK��« s� U?Î�u?�?�√ ±∏ Ë ±∂ b?F� t� W?L?O?� vB?�√
Óö?� w� `O?IK��« s�U?Î�u?�?�√ ±∂ b?F� t� W?L?O?� vB?�√ …—c?��« Ê“Ë mK� 5� w� ,þw�«u?��«
WLO?� vB�√ v�≈ …—c��«Ë r� ]K�« w�“Ë ‰u?~Ë bF� t�S�  ôU(« Í√ vK� ÆþuL?M�« wL�u�
w� —UL�?�« ‰u�œ bM� uLM�« wL�u?�Ë 5HMB�« s� >q� w� ULN�“Ë w� hI� Àb?� ULN�
r� ]K�« Ê“Ë w� W?O?L?�u*«  «d?O?G?��« ÊS?� W?�U?� WH?B�Ë Æþ©V�d?�« —u�® ZCM�« WK�d?�

Æþ©± ‰Ëb�® …dL��« Ê“Ë w� WOL�u*«  «dOG��« l� dO�� >b� v�≈ t�UA�� …—c��«Ë
Ê“Ë w� W?O?��—b�Ë …d?O?�?� …œU�“ œu?�Ë ©≤ ‰Ëb?�®5L?�u*« j�u?�?� ZzU?�� `{u�
r� Æþ5HMB�« ö� w� `OIK��« bF� UÎ�u��√ ±∂−±∞ s� …d?�H�« w� UÎOzUB�≈ …b�R�Ë r� ]K�«

uLM�« wL�u?� ‰ö� WFO�—Ë W�U�Ë— `K��« q?O�� wHMB� ©r�® …dL��« r]( Ê“Ë  UD�u?��þþ©≤®þ‰Ëb�
©±®±ππ∂ ,þ±ππµ

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
±∞¥[∂∑¥[¥π¥[µ∏eµ[∏≤∂[±≥µ[π∏d

±≤∂[∞∞∏[µ¥∑[≤∑d∏[∞∞∏[∂∞∏[≥∞c

±¥∏[≥∂π[πππ[±∏c±∞[≥¥±±[∞∞±∞[∂∑b

±∂π[π≤±≤[∏∑±±[¥∞ab±≤[∑∂±≤[∑¥±≤[∑µa

±∏±±[∏∏±≥[µ∂±≤[∑≤a±±[∑≥±≥[µ∞±≤[∂≤a

±π±∞[±∑±≤[¥∞±±[≤πb±±[∏µ±±[∑≥±±[∑πab

≤∞±∞[∑±±±[≥≤±∞[π∑b

ÆþnM~ q� q�«œ (P > 0.05) W�uMF� ‚Ëd� ULNMO� b�u�ô WN�UA�� ·Ëd� vK� Íu�% v��«  UD�u�*«þ©±®



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ±∞

WK�d� —U?L��« ∕uK� v�?� WF?O�— nM~ w� UÎOzUB?�≈ b�R?� dO�Ë nO?H� ÷UH?��« Àb�
s� UÎOzUB?�≈ …b�R� dO?�Ë WHOH� …œU�“ X�b?� W�U�Ë— nM~ w� ULMO� ,þ©V�d�«® ZCM�«
Ê“Ë w� UÎOzUB�≈ b?�R� ÷UH��« p�– bF� Àb� r� ,þ`O?IK��« bF� ±∏ v�≈ ±∂ Ÿu��_«
WK�d� w� —UL��« ‰u?�b� W�O�� p�–Ë `OIK��« bF� UÎ�u?��√ ≤∞−±∏ s� …d�H�« w� r� ]K�«

ÆþV�d�«
…—c��« Ê“Ë w� X�b� w��« …œU�e�« Ê√ ©≥ ‰Ëb�® 5L�u*« j�u�� ZzU�� `{u� UL�
X�U� U?LMO� ,þ`OIK��« b?F� UÎ�u�?�√ ±¥−±∞ s� …d�?H�« w� UÎOzUB?�≈ …b�R?�Ë …dO�?� X�U�
Óö� w� U?ÎOzUB�≈ …b?�R� dO?�Ë `OIK��« bF� U?Î�u��√ ±∂−±¥ s� …d?�H�« w� WH?OH� …œU�e�«
…d?�?H�« w� …—c?��« Ê“Ë w?� U?ÎOzU?B?�≈ b?�R?� d?O?�Ë nO?H� h�UM� Àb??� U?L?� 5HMB�«
w� …—c��« Ê“Ë w?� hIM�« ÊU� W�U�Ë— nM~ w� U?LMO� WF?O�— nM~ —UL� u/ s� …d?O�_«
Ác�Ë Æþ©≥ ‰Ëb�® UÎOzU?B�≈ b�R�Ë «ÎdO?�� ©V�d�« WK�d�® UÎ�u�?�√ ≤∞ − ±∏ s� …d�H�«

:þs� Ìq� UNOK� qB� w��« ZzU�M�« oH�� ZzU�M�«

uLM�« wL�u� ‰ö?� WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� ©r�® …—c?��« Ê“Ë  UD�u��þþ©≥®þ‰Ëb�
©±®±ππ∂ ,þ±ππµ

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
±∞∞[µπ∞[¥≥∞[µ±f∞[∑∞∞[∂π∞[∑∞c

±≤±[∞∏±[±¥±[±±e±[≤∞±[≤±±[≤±b

±¥±[µ∞±[≥∏±[¥¥bc±[≥≥±[≥π±[≥∂a

±∂±[¥µ±[∂±±[µ≥ab±[¥∂±[¥≤±[¥¥a

±∏±[µ¥±[∂¥±[µπa±[≥≥±[≥∑±[≥µa

±π±[≤µ±[¥∂±[≥∂cd±[≥π±[≤∏±[≥¥a

≤∞±[≤∞±[≤∏±[≤¥d

 ÆþnM~ q� q�«œ (P > 0.05) W�uMF?� ‚Ëd� U?LNMO� b?�u�ô WN�U?A�?� ·Ëd� vK� Íu?�% v��«  UD�u?�*«þ©±®



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«±±

5�U???�Ë Harhash (1986) ,þRouhani and Bassiri (1976)  ,þMinessey et al. (1975)

t�UA� …—c?��«Ë r� ]K�« Ê“Ë w� WO?L�u*«  «d?OG��« Ê√ «u?�{Ë√ YO?� ©±πππ® ÊËd�¬Ë
Æþ…dL��« Ê“Ë w� WOL�u*«  «dOG��« dO�� b� v�≈

F/S ratio  …—c‡‡��« v�≈ r� ]K�« Ê“Ë W‡���
¡UM�√ …—c��« v�≈ r� ]K�« Ê“Ë W�?�� w� WOL�u*«  «dOG?��« Ê√ ©¥ ‰Ëb�® ZzU�M�« `{u�
,þ5HMB�«Ë uLM�« wL�u� s� Ìq� w� `OIK��« s� lO�U�√ ±∞ bF� WFH�d� X�U� —UL��« u/
5HMB�« Óö?� w� `O?IK�?�« s� UÎ�u?�?�√ ±≤ b?F� W?�?�M�« w� ÿu?�K� ÷U?H?��« Àb?� r�
…œU�“ X�b?� r� Æþ`O?IK��« s� U?Î�u�?�√ ±¥ v�?� W�U�Ë— nM~ w� ÷U?H?��ô« d?L�?�√Ë
Ê√ v�≈Ë `O?IK��« s� UÎ�u?�?�√ ±¥ bF� …—c?��« v�≈ r� ]K�« Ê“Ë W�?�� w� W?O��—b�Ë W?HO?H�

ÆþZCM�« WK�d� —UL��« XK~Ë
r� ]K�« Ê“Ë W��� w� Àb� Íc�« hIM�« Ê√ ©5L�u?LK� j�u��® ZzU�M�« `{u� UL�
ö?� w� U?ÎOzU?B?�≈ «Îb?�R?� ÊU?� `O?IK��« b?F� U?Î�u?�?�√ ±≤−±∞ s� …d?�?H�« w� …—c?��« v�≈

wL�u?� ‰ö� WF?O�—Ë W�U�Ë— `K��« qO�� wHM~ —U?L�� …—c��« v�≈ r� ]K�« W?���  UD�u�?�þþ©¥®þ‰Ëb�
©±®±ππ∂ ,þ±ππµ uLM�«

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
±∞∑[π¥±∞[µ∞π[≤≤a∏[≤¥π[∑µπ[∞∞a

±≤µ[¥∑∑[µ∂∂[µ≤e∂[∂±∑[∞µ∂[∏¥c

±¥µ[≥∏∑[±≥∂[≤∂e∑[∑∑∑[πµ∑[∏∂bc

±∂∂[∏∏∑[π≥∑[¥±d∏[∏∞∏[∏∑∏[∏¥ab

±∏∑[∑≤∏[≤∏∏[∞∞cd∏[π∞π[∏∂π[≥∏a

±π∏[±≥∏[¥π∏[≥±bc∏[∑∑π[±∑∏[π∑a

≤∞π[±≥∏[∏≥∏[π∏ab

ÆþnM~ q� q�«œ(P > 0.05) W�uMF� ‚Ëd� ULNMO� b�u�ô WN�UA�� ·Ëd� vK� Íu�% v��«  UD�u�*«þ©±®



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ±≤

nM~ w� `O?IK��« bF?� UÎ�u?��√ ±¥−±≤ s� …d?�H�« w� ÷U?H�?�ô« ÊU� U?LMO� ,þ5HMB�«
r� ]K�« Ê“Ë W?��� w� Àb?� Íc�« ÷UH��ô« «c?� ÆþUÎOzUB?�≈ «Îb�R?� dO?�Ë UÎHO?H� W�U�Ë—
…—c?��« Ê“Ë w� …œU�e�« W?��� Ê√ w?�≈ l�«— d�c�« W?I�U?��«  «d?�H�« ‰ö?� w� …—c?��« v�≈
Ê“Ë w� …œU�e�« W�?�� Ê√ ©≤® ‰Ëb� `{u� YO� ,þr?� ]K�« Ê“Ë w� …œU�e�« W��� s� d?��√
X�U??� W�U�Ë— n?M~ w� `O??IK�?�« b?F?� U??Î�u?�??�√ ±≤ v�≈ ±∞ s?� …d??�?H?�« ‰ö?� r?� ]K�«
w�«u� …d�?H�« fH� ‰ö� ©≥ ‰Ëb�® …—c��« Ê“Ë w� …œU�e�« W�?�� X�U� ULMO� ,þ%µ∏[∑
Ê“Ë W?�?�� w� hI� ÀËb?� vK� p�– d?O�Q� fJ?F�« ,þ%±±∑[∂XGK� YO?� nF?C�«
p�–Ë® …—c?��« v�≈ r� ]K�« W�?�� w� W?O��—b� …œU�“ ÀËb?� p�– wK� Æþ…—c?��« w�≈ r� ÏK�«
©…—c?��« Ê“Ë w� …œU�e�« W?�?�� s� d?�?�√ X�U?� r� ]K�« Ê“Ë w� …œU�e�« W?�?�� Ê√ w�≈ l�«—
≤∞ Ë ±∏ b?F� U?N� WL?O?� vB?�√ W�?�M�« Ác� XGK�Ë ,þZ?CM�« WK�d?� —UL?��« ∕uK� v�?�Ë
v�≈ r� ]K�« Ê“Ë W?��� X��?~√Ë w�«u��« vK� W�U�Ë—Ë W?FO�— wHMB� `O?IK��« s� UÎ�u?��√
‚ËdH�« sJ� r�Ë `OIK��« s� lO�U?�√ ±∞ bF� W��M�« fH� l� dO�� b� v�≈ W�—U?I�� …—c��«

Æþ5HMB�« Óö� w� UÎOzUB�≈ …b�R�
UN?OK� qB� w�?�« ZzU�M�« l� d?O�� >b?� v�≈ UN?OK� ‰uB?(« - w��« ZzU�M�« Ác� o?H��
YO??� ©±πππ® ÊËd??�¬Ë 5�U??� ,þ©Harhash (1986) ,þRouhani and Bassiri (1976)

s� v�Ë_« q�«d*« w� W?F?H�d� ÊuJ� …—c?��« v�≈ r� ]K� V�d�« Ê“u�« W?�?�� Ê√ «u�?{Ë√
w� …œU�“ U?N� Àb?% r� w?��—b� ÷U?H?��« U?N� Àb?�� r� `K��« q?O?�� —U?L� —uD�Ë u/
ÊuJ� ULMO� r� ]K�« Ê“Ë w� …œU�“ „UM� ÊuJ?� YO� —UL��« —uD�Ë u/ s� W?�bI�*« q�«d*«

ÆþUÎ��dI� UÎ��U� —Ëc��« Ê“Ë
Moisture percentage  W‡‡�u‡�dK� W‡�u‡�*« W‡��M�«

X�b?I� U?LK� W�u?�d�« W?�?�� w� w��—b� h�UM� œu?�Ë W?�U?� W?H?B?� ZzU?�M�« `{u�
ZCM�« WK�d?� v�≈ UN�u~Ë v�?�Ë uLM�« wL?�u�Ë 5HMB�« s� Ìq� w� U�u/ w� —U?L��«
`O??IK��« s� lO?�U?�√ ±∞ b??F� W�U�Ë— nMB?� W�u�d�« W?�??�� X�U??� YO?� ,þ©µ ‰Ëb??�®
≤∞ b?F� t�√ 5� w� ,þw�«u?��« vK� w�U?��«Ë ‰Ë_« u?LM�« wL?�u* % ∏∂[≤≤ Ë ∏∂[∞∏



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«±≥

wL�u� ‰ö� WF?O�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� W‡�u�dK� W‡�u�*« W�?�M�«  UD�u��þþ©µ®þ‰Ëb�
©±®±ππ∂ ,þ±ππµ uLM�«

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
±∞∏∂[∞∏∏∂[≤≤∏∂[±µa∏[µµ¥∏µ[π¥∏µ[∑¥a

±≤∏µ[¥∑∏∂[¥∞∏µ[π¥a∏≥[π¥∏¥[∂±∏¥[≤∏a

±¥∏≥[µ∑∏µ[≤µ∏¥[¥±a∏±[≥≥∏∞[≤µ∏∞[∑πb

±∂∑¥[π±∑π[π≥∑∑[¥≤b∑≥[µπ∑∂[∑≤∑µ[±∂c

±∏∂∂[±∏∂π[π∑∂∏[∞∏cµπ[≥∞µ∂[∏≥µ∏[∞∑d

±πµ±[∏µµ¥[π∏µ≥[¥≤d¥µ[∂∏¥≤[±±¥≥[π∞e

≤∞¥∑[≤∑¥µ[≥≥¥∂[≥∞e

ÆþnM~ qJ� W��M�U� (P ‡ 0.05) W�uMF� ‚Ëd� ULNMO� b�u�ô WN�UA�� ·Ëd� vK� Íu�% v��«  UD�u�*«þ©±®

W�u�d�« W�?�� X�U� wzU?NM�« ZCM�« WK�d� v�≈ —U?L��« ‰u~Ë bM�Ë `O?IK��« s� UÎ�u?��√
wMF?� «c�Ë w�«u??�?�« vK� w�U???��«Ë ‰Ë_« u??LM?�« r�u* % ¥µ[≥≥ Ë ¥∑[≤∑ —U??L???��U�
©ZCM�«® V�d�« WK�d� v�≈ U?N�u~Ë bM� —UL��« W�u�— w� «Îb?� dO�� ÷U?H��« ÀËb�
‰Ë_« uLM�« wL�u* % ¥∑[¥≥ Ë ¥µ[∞π W�u�d�« W��� w� ÷UH��ô« W��� ÊU� YO�
nM~ w� —U?L��« r( W�u�d� W?OL?�u*«  «dO?G��« Ê√ k�u� b?I�Ë Æþw�«u��« vK� w�U?��«Ë

ÆþW�U�Ë— nM~ l� dO�� >b� v�≈ UN�uK� w� XI�UD� WFO�—

nM~ w� —U?L?�K� w�u�d�« Èu?�;« w?� ÷UH?��ô« Ê√ ©5L?�u*«® ZzU?�M�« `{u�Ë
r� ,þUÎOzUB�≈ b�R� dO�Ë UÎHOH� ÊU� `OIK��« bF� UÎ�u��√ ±¥ v�≈ ±∞ s� …d�H�« w� W�U�Ë—
b?F� U?Î�u�?�√ ±∏Ë ±∂ v�≈ ±¥ s� …d?�?H�« w� U?ÎOzU?B?�≈ b�R?�Ë j�u?�?� h�UM� Àb?�
UÎ�u��√ ≤∞ v?�≈ ±∏ bF� …d�H�« w� UÎOzUB?�≈ b�R�Ë «Îb� dO�?� h�UM� Àb� r� ,þ`OIK��«
%≥±[ππ hIM�« «c� W?�?�� XGK� YO?� ,þŸu?��√ b?F� —U?L?��« ZC� v�?�Ë `O?IK��« s�
w�u�d�« Èu�?;« w� dO�J�« ÷U?H��ô« Èb� `{u� «c�Ë ,þ©wKJ�« hIM�« s� W?��M�®



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ±¥

,þW?FO�— nM~ w� U?Î��dI� Àb?� ZzU?�M�« ÁU&« fH� ÆþU�u/ s?� …dO?�_« …d�?H�« w� —UL?�K�
ZC� v��Ë `OIK��« bF?� UÎ�u��√ ±∂ s� …d�H�« w� —UL��« W?�u�— w� hIM�« W��� X�U�Ë
W�u�— w� Àb??� Íc�« hIM�« w?�U?L??�≈ s� %¥±[µπ q�9 U?Î�u??�?�√ ±π b??F� —U?L??��«
Èd�√ v?�≈ …d�?� s� WO?��M�« W�u�d�« hI� w� U?ÎOzUB?�≈ …b�R?� ‚ËdH�« X�U?�Ë ,þ—UL?��«
qB� w��« ZzU�M�« l� ZzU�M�« Ác� oH�� Æþ—UL?��« ZC� v��Ë `OIK��« s� UÎ�u��√ ±¥ bF�

:þs� yq� UNOK�
Rygg (1946), Ashmawi (1952),  AL-Dawady et al. (1967),  ELAzzouni et al. (1975),

Minessy et al. (1975),   Hussein et al. (1976),   Abou Aziz et al. (1977)   and

Æþ©±πππ® ÊËd�¬Ë 5�U� ,þJarrah (1983),

qO?�� nM?~ —U?L?�� w�u�d�« Èu?�??;« w� hIM�« Ê√ Harhash (1986) `{Ë√ U?L?�
r�«d� …œU?�“ v�≈ l�d� U0— —U???L??��« —uD�Ë u?/ s� …d??�Q??�*« q�«d?*« w� ‰uK�e�« `?K��«

Æþw�u�d�« Èu�;« ÷UH��«Ë —UL��« w� W�U'« …œU*« …œU�“ w�U��U�Ë  «—bO�u�dJ�«

Totol soluble solids percentage (TSS.%)  WOKJ�« W�z«c�« W�KB�« œ«uLK� W�u�*« W��M�«
WOK?J�« W�z«c�« W�?KB�« œ«u*« W��?� w� WO��—b� …œU?�“ œu�Ë ©∂ ‰Ëb�® ZzU?�M�« `{u�
w� wzU?NM�« ZCM�« WK�d?� v�≈ U?N�u~Ë v�?�Ë U�u/ w� …d?L��« X?�bI� U?LK� (TSS.%)

bF� W?OKJ�« W�z«c�« W�KB�« œ«u*« W�?�� w� …œU�e�« X�U� ÆþuLM�« wL?�u�Ë 5HMB�« s� Ìq�
∕uK� v�?�Ë © «d�?H�« iF� w� WH?�UC?�� ÊuJ� œUJ�Ë® …d?O�?� `OIK�?�« s� UÎ�u?��√ ±∂

ÆþuLM�« wL�u�Ë 5HMB�« Óö� w� ZCM�« WK�d� —UL��«
WOKJ�« W�z«c�« W�KB�« œ«u*« W��� w� …œU�e�« Ê√ ©5L?�u*« j�u��® ZzU�M�« `{u� UL�
…b?�R?� d?O?�Ë `O?IK��« b?F� U?Î�u?�?�√ ±¥ v�≈ ±≤ s� …d?�?H�« w� W?H?O?H� X�U?� (TSS.%)

U?L� ÆþU?ÎOzUB?�≈ …b?�R�Ë W?FO�— n?M~ w� …dO?�� X�U?� U?LMO� W�U�Ë— nM~ w� U?ÎOzUB?�≈
‰u~Ë v�?�Ë Èd�√ v�≈ ”UO?� …d�� s� U?ÎOzUB�≈ …b?�R� (TSS.%) ‰« w� …œU�e�« X�U�

 Æþ5HMB�« ö� w� ZCM�« WK�d� —UL��«



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«±µ

W�U�Ë— `K��« qO?�� wHM?~ —UL?�� W?OKJ�« W?�z«c� « W?�KB�« œ«u?LK� W�u?�*« W?��M?�«  UD�u�?�þþ©∂®þ‰Ëb?�
©±®±ππ∂ ,þ±ππµ uLM�« wL�u� ‰ö� WFO�—Ë

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
±≤∂[≤πµ[±≥µ[∑±e∂[±±µ[∑∏µ[π¥e

±¥∏[∏µµ[∞∞∂[π≥e±±[¥∑±∞[∞∑±∞[∑∑d

±∂±π[µ∞±∞[∑≥±µ[±≤d±π[±±±≥[∞∑±∂[∞πc

±∏≤≥[∏π≤±[∞∞≤≤[¥¥c≥¥[∏π≥≥[≤≤≥¥[∞∂b

±π≥¥[±±≥¥[∞∞≥¥[∞∂b¥¥[∑∏¥±[∏π¥≥[≥≥a

≤∞≥∏[∏π≥π[≥≥≥π[±±d

ÆþnM~ qJ� W��M�U� (P ‡ 0.05) W�uMF� ‚Ëd� ULNMO� b�u�ô WN�UA�� ·Ëd� vK� Íu�% v��«  UD�u�*«þ©±®

W��M�«Ë WOKJ�« W�z«c�« W�KB�« œ«u*« W��� 5� WO�J� W�ö� œu�Ë tO�≈ …—U�ù« —b& U2Ë
,þW�U'« …œULK� W�u�*« W��M�«Ë (TSS.%) ‡�« 5� W�œ d� W�ö� d�¬ vMF0 Ë√ W�u�dK� W�u�*«
Ë ∏µ[π¥ `O?IK��« s� Ÿu?��√ ±≤ b?F� ©5L?�u*« j�u�?�® W�u�d�« W?��?� X�U� U?�bM�
X�U?� b?� d??�¬ vMF0 Ë√ ©µ ‰Ëb?�® w�«u?�?�« vK� W?F?O�—Ë W�U?�Ë— wHM~ w� %∏¥[≤∏
W�KB�« œ«u?LK� W�u�*« W?��M�« X�U?�Ë ,þ% ±µ[∑≤ Ë ±¥[∞∂ W�U'« …œU?LK� W�u�*« W?��M�«
W?�U'« …œU*« W?��� X�U?� `OIK�?�« s� UÎ�u?��√ ±∂ b?F�Ë % µ[π¥ Ë µ[∑± WOKJ�« W?�z«c�«
WF?O�—Ë W�U�Ë— wHMB� %±∂[∞π Ë ±µ[±≤ (TSS.%) ‰« X�U�Ë % ≤¥[∏¥ Ë ≤≤[µ∏
Ë µ≥[∑∞ W�U?'« …œU*« W�?�� X�U� ZCM�« WK�d?� —UL?��« XK~Ë U�bM�Ë Æþw�«u?��« vK�
%¥≥[≥≥Ë ≥π[±± ©5L�uLK� j�u?��® WOKJ�« W�z«c�« W?�KB�« œ«u*« W���Ë %µ∂[±∞
ZzU?�� l� U?N?OK� qB?�?�*« Z?zU�?M�« Ác� o�UD�� Æþw�«u?��« vK� W?F?O�—Ë W?�U�Ë— wHM~ w�
,þHussein  et al. (1976) ,þAshmawi et al. (1955) ,þRagab (1953) :þs� >q� ÀU???��√
Y?O???????� Jarrah (1983) ,þAbou-Aziz et al. (1977) ,þRouhani and Bassiri (1976)

p�– l��� r� ,þW?LO?I�« WCH?�M� UÎO�?�� √b�� W?OKJ�« W�z«c�« W�KB?�« œ«u*« W��� Ê√ «u?�{Ë√



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ±∂

‰ö?� W?F?O�—Ë W�U�Ë— `K�?�« qO?�� wHM~ —U?L?�� W‡{u?L?�K� W?‡�u?�*« W?�?�M�«  UD�u?�?�þþ©∑®þ‰Ëb?�
©±®±ππ∂ ,þ±ππµ uLM�« wL�u�

Ÿu��√W‡‡‡‡‡‡‡‡‡‡‡‡�U‡‡‡‡‡‡�Ë—W‡‡‡‡‡‡‡‡‡‡‡‡F‡O‡�—
bF�r�u�r�u�5L�u*«r�u�r�u�5L�u*«

`OIK��«πµπ∂UÎF�πµπ∂UÎF�
±≤∞[¥∂∂∞[≥±≥∞[≥ππa∞[≤≤≤∞[≥π∞∞[≥∞∂a

±¥∞[≤≥π∞[≥∞∑∞[≤∑≥c∞[≤≥∑∞[≥≥≥∞[≤∏µa

±∂∞[≤∞≥∞[≤µ∞∞[≤≤∑ed∞[≤∑∑∞[≥¥∂∞[≥±±a

±∏∞[¥∑∂∞[±¥µ∞[≥±±b∞[≤≤≥∞[≤∞π∞[≤±∂b

±π∞[≥±∂∞[±¥∏∞[≤≥≤d∞[≤≤µ∞[±µ∂∞[±π±b

≤∞∞[≤≥∏∞[±µ∂∞[±π∑e

ÆþnM~ q� q�«œ (P > 0.05) W�uMF� ‚Ëd� ULNMO� b�u�ô WN�UA�� ·Ëd� vK� Íu�% v��«  UD�u�*«þ©±®

ZC� bM� UN� WL?O� vB�√ v�≈ UN�u~Ë v�?� …dL��« u/Ë —uD� l� …dO�?�Ë WO��—b� …œU�“
WO?�J� W�ö� œu�Ë ©±πππ® ÊËd?�¬Ë 5�U� ,þHarhash (1986)  `{Ë√ UL?� Æþ—UL��«

Æþ`K��« qO�� ·UM~√ —UL� w� W�u�d�«Ë WOKJ�« W�z«c�« W�KB�« œ«u*« W��� 5�
Acid percentage  W‡{uL�K� W‡�u‡�*« W‡��M�«

±≤ bF� WFH�d� X�U� —UL�K� W{uL?(« W��� Ê√ ©∑ ‰Ëb�® W�U� WHB� ZzU�M�« `{u�
ÿu?�K� ÷U?H?��« Àb?� r� ,þu??LM�« wL?�u?�Ë 5HMB�« ö?� w� `?O?IK��« s� U?Î�u?�?�√
…œU�“ p�– wK� r� ,þ`OIK��« s� U?Î�u��√ ±∂ Ë ±¥ bF� W�U�Ë— nM~ w� UÎOzUB?�≈ b�R�Ë
b?�R??�Ë w��—b� h�UM� Àb??� r� ,þ`O?IK��« s?� U?Î�u?�?�√ ±∏ b??F� U?ÎOzU?B??�≈ …b?�R?�
s� UÎ�u��√ ≤∞ bF� ZC?M�« WK�d� v�≈ —UL��« ‰u~Ë v��Ë W{uL?(« W��� w� wzUB�≈
X�U� WF?O�— nM~ w� ULMO� ÆþUN� W?LO� q�√ W{uL?�K� W�u�*« W��M�« XGK� YO?� `OIK��«
bF� nO?H� ÷UH�?�« UN� Àb� r� `O?IK��« s� UÎ�u�?�√ ±≤ bF� W?FH�d� W?{uL(« W?���
UÎOzUB�≈ …b�R� ‚Ëd� „UM� sJ� r� ,þUÎ�u��√ ±∂ bF� Èd�√ …d� XFH�—« r� UÎ�u��√ ±¥
s� U?Î�u?�?�√ ±∏ b?F�Ë ,þW?I�U?��«  «d?�H?�« w� W{u?L?(« W?�?�� ŸU?H�—« Ë√ ÷U?H?��« w�



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«±∑

±π bF� UN� WLO� q�√ XGK�Ë U?ÎOzUB�≈ «Îb�R� UÎ{UH��« W{uL(« W?��� XCH��« `OIK��«
WHB� UNOK� qB��*« ZzU�M�« Ác� oH�� Æþ—UL��« ZC� ‰UL��« bM� p�–Ë `OIK��« s� UÎ�u��√
Rygg (1946), EL-Azzouni et al. (1975), :þs� >q� UN?OK� qB� v��« ZzU�M�« l� W?�U�
W?{u?L?(« Ê√ «u?�?{Ë√ YO?� ,þHussein et al. (1976), Rouhani and Bassiri (1976)

r� —U?L?��« —uD�Ë u/ s� …d?J�*« q�«d*« w� W?F?H�d?� ÊuJ� `K��« q?O?�� —U?L� w� W?OKJ�«
ÆþZCM�«Ë u?LM�« ‰U?L?�?�« q�«d?� v�≈ —U?L?��« X�b?I� UL?K� w��—b� h�UM� U?N� Àb?��
d�¬ v�≈ nM~ s� ©U?N�U&«® UN�uK� w� W?{uL�K� W�u�*« W?��M�« nK��� W�U?� WHB�Ë

Æþ©±πππ® ÊËd�¬Ë 5�U� Ë ©±π∏∏® ÊËd�¬Ë t�U� ,þd�¬ v�≈ u/ r�u� s�Ë

W‡‡‡‡O‡�d‡F‡�« l‡‡‡‡�«d‡‡‡‡*«

W‡‡‡O�dF�« l‡‡‡�«d‡‡‡*«þ:þ ÎôË√
t?��ö?�Ë `O?IK��«  þ©±π∏∏® rO?�d�« b?�� b?L?�?� ,þ5�U� ;þtK?�« b�?� t� ,þd?B� ;þvK� b?L�?� ,þW?�U�
Y�?��« …—«œ≈ :þd?�UM�« ÆþW�œu?F?��« W?O�d?F�« WJKL*U� vD?�u�« WI?DM*« w� `K��« qO?�� W?O?�U?��S�

ÆþW�œuF��« WO�dF�« WJKL*« − ÷U�d�« − WOMI��«Ë ÂuKFK� e�eF�« b�� pK*« WM�b� − wLKF�«
 «dOG��«  þ©±πππ® dL� bL�� ,þ”U�œ ;þÁb�� hK�� bL?�√ ,þw�O��« ;þrO�d�« b�� bL�� ,þ5�U�
‰ö� l�?M� W�dJ�Ë dÔ� `K��« qO?�� wHM~ —UL?�� WOzU?OL?OJ�«Ë WO?FO?�D�«  UH?B�« w� WO?L�u*«
,þ±∞ Â ,þW�U?'« o�UM*« W�«—“Ë W�O?��«Ë œU~—_« ÂuK� Ø e�eF�« b?�� pK*« WF�U?� WK�� ÆþU�u/

Æþ±∏−≥
,þ¡UB�ù«Ë W�œUB��ô«  U�«—b�« …—«œ≈ ÆþÍuM��« wzUB�ù« »U�J�«  þ©Â±ππ∂® ÁUO*«Ë W�«—e�« …—«“Ë

ÆþW�œuF��« WO�dF�« WJKL*« ,þ÷U�d�«
W‡‡‡O�M�_« l‡‡‡�«d‡‡‡*«þ:þUÎO�U�

Abou Aziz, A.G., Wali, Y.A. and Khalifa, A.S. (1977)  Some physical and chemical changes
during growth and development of five varieties of Egyptian date fruits.  Proc. lst. Agric.
Conf. Muslium Scient. 3:421-444.

Al-Dawody, A., Al-Alni, M. and Al-Jawad, L. (1967)  Water content of some Iraqi dates at dif-
ferent stages of maturity. Iraqi J. Agric. Sci. 2 (1): 3-7.

Ashmawi, H. (1952) Studies on composition, respiration and pigmentation of fresh dates
throughout maturation.  M.Sc. Thesis, Cairo Univ. Egypt.

Ashmawi, H., Hussein, A.A. and Aref, H. (1955) Chemical changes in Smani  dates during
growth and ripening.  Bull. Fac. Agric. Cairo. Univ. 60:3-13.

Association of official Agricultural Chemists (1980) Official Methods of Analysis. A.O.A.C



ÍbL�_« bL�√ qOL� þþËþþ 5�U� rO�d�« b�� bL�� ,þw�O��« Áb�� hK�� bL�√ ±∏

12th. Ed. published by A.O.A.C. Washington, D.C, U.S.A.
El-Azzouni, M.M., Kabeel, M.T., Bakr, E.I. and Abd El-Rahman, N.H. (1975) Development

changes in fruit characters and maturity determination of two date palm varieties.  Annals
Agric. Sci., Moshtohor, 4:221-234.

Food and Agriculture Organization of the United Nations (F.A.O.) (1990) Production year-
book.  44:155-156.

Harhash, M.M. (1986) Seasonal changes in Zaghloul  dates as influenced by bunch / mature
leaves ratio.  M.Sc. Thesis, Fac. Agric., Assiut  Univ., Assiut, Egypt.

Hussein, F. (1970) Fruit growth and composition of two dry date cultivars grown in Asswan.
Trop. Agric. 47(1):157-162.

Hussein, F., Moustafa, S. and El-Zeid, A. (1976) Preliminary investigation on compositional
changes during fruit growth and ripening of Barhi  and Sukkari  dates grown in Saudi
Arabia,  Egypt, J. Hort. 3(1):45-53.

Jarrah, A.Z. (1983) Some physical and chemical changes in Khadrawi date fruits and de-
termination of the depressed period.  Date palm Journal  2(2):20-35.

Minessy, F.A., Bacha, M.A.A. and El-Azab, E.M. (1975) Changes in sugars and nutrient ele-
ments content in fruits of four date varieties in Egypt.  Alex. J. Agric. 23(2):301-306.

Mostafa, R.A. (1994) Effect of different pollination methods on improving productivity of certain
date palm (Phoenix dactylifera L.) cultivars under Assiut conditions. Ph.D. Thesis, Agric.,
Assiut Univ.; Assiut; Egypt .

Ragab, M.H.H. (1953) Chemical and technological studies on certain varieties of Egyptian
dates. M.Sc. Theses, Univ. Alex., Alexandria, Egypt.

Rouhani, I. and Bassiri, A. (1976)  Changes in the physical and chemical characteristics of Sha-
hani  dates during development and maturity. J. Hort. Sc. 51(4):489-494.

Rygg, G.L. (1946) Compositional changes in the date fruit during growth and ripening. U.S.
Dept. Agr. Tech. Bul. 910:51.

SAS (1987) SAS/STAT, User’s Gyuswa, SAS Circle, P.o.Box 8000, CARY, NC 27512-8000.,
U.S.A.

Sawaya, W.N., Safi, W.M., Al-Shalhat, A. and Al-Mohammad, H. (1982) Fruit growth and
composition of Khudari, Sillaj and Sifri date cultivars grown in Saudi Arabia. Pro-
ceedings of the First Symposium on the Date palm in Saudi Arabia Al-Hassa, Saudi Ara-
bia, King Faisal University: 202-209.

Shabana, H.R., Benjamen, N.D. and Mohammed, S. (1981) Pattern of growth and development
in date palm fruit. Date palm J.  : 31-42.

Steel, A.G.D. and Torrie, J.H. (1981) Principles and Procedures of Statistics. 2nd ed. McGraw
Hill, N.Y. U.S.A.



WFO�—Ë W�U�Ë— `K��« qO�� wHM~ —UL�� WOzUOLOJ�«Ë WOFO�D�«  UHB�« w� WOL�u*«  «dOG��«±π

Seasonal Changes in Physical and Chemical Fruit Properties of
Rothana and Rabia Date Palm Cultivars

A.M.A.  EL-SESE, M.A. SHAHEEN  and  J.A. AL-AHMADI

Faculty of Meteorology, Environment and Arid Land Agriculture
King Abdulaziz University

Jeddah - Saudi Arabia

ABSTRACT. This research was conducted on two date palm cultivars;
Rothana and Raiba, at Hada Al-Sham region during two successive
seasons (1995, 1996). The objective of the study was studying the sea-
sonal changes in physical  and chemical fruit properties during the
growth under arid land conditions, in order to determine the fruit ri-
pening and the appropriate time for picking.

Growth of date fruits was characterized by rapid increases in fruit
weight, flesh and seed weight. The maximum values were noticed  af-
ter 16 and 18 weeks from pollination for Rabia and Rothana cultivars,
respectively.  Meanwhile, slight decrease in such properties were ob-
served at rutab stage (ripening). There was a negative relationship be-
tween moisture and total soluble solids percentages (TSS%). The
TSS% reached its maximum value at fruit ripening, where the mois-
ture percentage was at its minimum. Acidity percentage showed fluc-
tuations up and down during the process of growth till it reached its
minimum value at ripening in both cultivars.




