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 ~» ixRY �]�Z¯ Ä] Ã|#9{ �Y|�9 †¿� Ad�Y{�]Ê~( iY|~¯ Ä~¯ |~#¯ I*~%.» |~u �Y >$~] d~+Y ÉY�Y{ d%0 Ã{*~] "Y*~e Ê~» Ä~¯ 
{Y{ Ä~»Y{Y d�Y{�] Ä] ! {*%¿ @$O#e .~���] �*~O#» Ä~]Ê�~$B Ã�Y|~¿Y �YZ~]Y d~({ ÉA|~� d~^  d~+Y Ãd%0~( �{ Z~9Éu*~+ Z~] 

�$B Ã�Y|¿Y )!�É]ZË��  ! Ä0ËZ4» I*%.» Ê�|d�Y Ã.�Y |¿{*] D�Z^R Ê�ËZ»�: ÉZ9�Z%$e :
1-�{ 5ËZ^%¯ É!��$? dR�� M�� Ä� )5/2-3A3-5/3!5/3-4dRZ� �] �f»*6$¯ (Ê67Y D�¯ 
2-M�� Ä� �{ Ã|#]*¯ dR�� )650A750!850Ä4$({ �{ �!{ (ÊR�+ D�¯ 

|~� iZ~j¿Y �Y�~Ce Ä~� �{ Ê+{ZU~e '~»Z¯ ÉZ~9 f*~6] \~-Z( �{ Ã|� {�y ÉZ9 D�¯ Ê�ËZ»�: r�& .Ã{Y{ \~¯�» Ä~ËZje sËZ~f¿
{ |~~9{ Ê~~» "Z�~~¿ r�~~& ÉY�~~LY IZ~~� !{ É Z~~9 d~~]*&� �10-12Ã|~~#]*¯ dR�~~� ! Ä~~¿Y{ |~~7 �{750d~~+Y Ä~~4$({ �~~] �!{
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Ä»!H» 
'~]Z( 8x~eY ! Ã{Y{ >9Z~¯ Y� ÊL�Z~y {Y*» ! |ËZ%¿ Ê» 5$»Ze Y� Ä¿Y{ ÊKf0C� >9Z¯ d$6]Z( Ê#ËZ^%¯ d�Y{�] �{ ��Zu É�!’#+

 |#¯ Ê» ÄtY�Y Y� Ê-*^( .|ËZ%¿ dËY|9 Ä¿Y{ ÊKf0C� ! d+Y '(Y|u Z] Y� 5$�Z» �]�Z¯ Ä¯ d�Y 5ËY Ã|¿Z» Ê(Z] 'C�» .Ä~#$»� 5~ËY �{
�CË!� |�Z] Ê» "*$�Z»*eY ! I�f#¯ |Ë|L ÉZ=%f0$� 8��] {.Ä~¿Y{ DZ~¨6e �K�~ËZ%¿ ^�*e d�Y{�] Ä.�*e Z9 {�CË!� 5ËY �Y ÊCË

{�$B Ê» D�*7 .{{�B Ê» Ã�Z�Y �Ë� �{ Ã|� iZj¿Y DZ4$4ve �Y É{Y|.e sËZf¿ Ä].
"Y�ZC%9 ! 5%+Z9)1996(4$4ve �{ÊY�] 5ËZ^%¯ �BY Ä¯ |¿{Y{ "Z�¿ É9 I*Uv» d�Y{�] ZÉ» Ã{Z¨f�Y ;6f<» Ê�K�~ËZ%¿ {*~� 

] Z=#e Ä¿ Z9$�$Ä#dR�� ?!��$É» ÄC6] {*%¿ |#9Y*<¿ {!|v» Y� 8xeY !ÊY�~] 5ËZ~^%¯ M$v~7 ÄËvhe �*O#» Ä] |#¿Y*e É\0~¯ 
|¿*� Ã{Z¨f�Y Ä#$=] d$+�|."*0ËZe"Y�ZC%9 !)2001 (4$4ve �{ÊZ9 5ËZ^%¯ |¿{*%¿ )�YZB ÉZ9 �K�ËZ%¿ Ä] Z=j» Ä¯ "�|» É

» d+YÊ�Y I*Uv» d�Y{�] d$6]Z( |#�Z] 97Ze98» Y�Y  Y� Ä¿Y{ |7 �{Ê|#�Z] ."Y�ZC%9 ! Y��+ )2001("Y*~#R Z~] Ê~4$4ve �{
”�{ É�*~+ DZ~%$O#e iZj¿Y �*O#» Ä] Z=f+Y >9Z¯ �{ ": sËZf¿ ! Ê]: s¿�] I*Uv» d�Y{�] "Z»� �{ d+Y ÉZ9 �K�ËZ%¿ �Y Ã{Z¨f�Y

Z=#ËZ^%¯ “Z%¿ |¿{*%¿ )�YZB |~#ËZ%¿ Ê~» @$O#e 5Ë�f=] Z] �Z¯ Ä] �Zj» AI*Uv» ^ËY�� 3]Z�» Y� Z9 5ËZ^%¯ Ad+Y ÉZ9 �K�Ë .5~ËY
|9{ >9Z¯ Y� d+Y Ã�Z]!{ ! {�$K] D�*7 d�Y{�] �{ d+Y >ËYZ+Y �!�] �v» Ä] |¿Y*e Ê» |Ë|L DZ%$O#e Ä¯ d�Y Ê#.» 5Ë|].

ÉZ9 �K�ËZ%¿ �Y Ã{Z¨f�Y Z] i|#B d�Y{�] �{ Ê#ËZ^%¯ d+Y Ê���] d~�Y Ã|�~¿ )�YZ~B �*�¯ �{ "*#¯Ze Ä¿Y{ d+Y ."Y*~e Ê~» Yv~-
 ": d$+�| ! {�C6%R >ËYZ+Y �{ ! Ã{*] � *» Ê#ËZ^%¯ ÉZ=f+Y 3$({ É�$B Ã�Y|¿Y d=L �{ d+Y ÉZ9 �K�ËZ%¿ �Y Ã{Z¨f�Y Ä¯ d+ZË�{

|�Z] Ê» d$%9Y ZtZu .�Y |¿{*] D�Z^R ��Zu 3$4ve 8Y|9Y :;-Y-d+Y �K�ËZ%¿ ÉY ÄR�Z» Ê]ZË��Y Ä¿Y{ 
g-i|#B 5ËZ^%¯ ;6f<» ÉZ=f%0( �{ d+Y É�$B Ã�Y|¿Y Ä#$=] ^ËY�� gZ<f¿Y 

%=» ><]Ê» ”� 5ËZ^%¯ Z] d�Y{�] Ä6u�» �{ A�*�¯ i|#B Ä¿_Z� DZ¨6e �YÊ�Y `]Z#» �{ Ä¯ |9{ 81/4Ze1/18Ã|~� �~¯‰ |7�{ 
d�Y]1[.Z9 �K�ËZ%¿ �Y Ã{Z¨f�Y Z]ÉZ=¿ZC» �{ Ä¯ d+Y É\U¿ 5ËZ^%¯ ;6f<» ~» Ã�Y|~¿Y Y� d%0( ": d+Y "YZ$» ! Ã|�Ê|~¿�$B 

» _!YÊ6¯ d+Y "Y*e ÊY� 5ËZ^%¯ >9Z¯ �$B Ã�Y|¿Y Ä¿ZBY|L Y� d%0( �9 d+Y Z$¿Z  A{*%¿ @$O#e {�Y|¿Zf�Y d$.�! �{ ! Ã{Y{ ÉÃ{�¯ 
-*^( ']Z( |u �{ !Ê{*%¿ @$O#e .tY�Z¯ 'Ë_{ 5$#J%9Ê» 5ËZ^%¯ ;$.� Êf0ËZ] ! |�Z] {ZË� |¿Y*e Ê*]k$<�~e �9Z~» �]�Z¯ Ä6$�

 {*� Ã{Y{ .IZ]�w DZ%$O#e IZa» "Y*#.] \�Z#»Z¿ dR�� AZ9Ã|#]*¯ IZ~]�w {Z~] \~�Z#» Z¿ �$0» AM$v7 Z¿ ÄËvhe AÄC#? !": �Y Z~9
 {�Y*»d�Y .�Z] Ä+Z�Y d6.] |u �Y >$] d+YÉ» uZ¨eY 5$�Z» Ê] Z»Y A|f+Y Ê_Z] dR�� �Y �$ Ze É!��$? Éd0$¿ 5ËZ^%¯ .

'^( ËY �Y {Y|.e {�*» �{ 5ËZ^%¯ DZ%$O#e ÄC#É���] Ä4�#» D_*Uv» �YÊ!��~$? dR�� >9Z¯ A{*� "Zvf»Y ! Ã|� É5ËZ~^%¯ 
{�$K] �Y�( )�Ëv? {�*» `Ë�� 'u ÃY� "Y*#.] |ËZ^¿.

ÄC$f(! �Ë�Y�� ZË ÄGe �Y �*^R d-Zu �{ 5ËZ^%¯ É» d¯�u @$4f0» �$0» �{ ZË ! Ã{*] Ê�Z  Ä+Z�Y d�Y 5C%» |#¯ É$] >$~? ! |~ËZ
 » "Z�¿ Y� d+Y "YZ$» �K�ËZ%¿Ê|9{ .{� ~� Ê~» 5~C%» Y� Z=f$.�! Ä%9 �{ {*y d$+�| Ä#$�$] Z] Ã|#]*¯ {�¯�Z¯ ÃZKf�{ 5ËY .Z~]

 Z=�!� IZ%RYÉ¨f�  Z] ! \�Z#» Ã{Z » Y� d�Y{�] 5$u DZ.ËZ� ! d+Y A3$({ É��!Z�¯ É�!: 5+ �YZ]Y �YÊÄ~] ! {*~%¿ I�~f#¯ "Y*e 
{Y{ >9Z¯ �Y|4» 5Ë�f%¯.IZa» "Y*#R Ä] IZ~� �{ Ã|� )�YZB Ê#ËZ^%¯ d+Y "YZ$» ! {*L*» ÉZ9 5ËZ^%¯ d$+�| 5f+�B �O¿ �{ Z]

 ÊRY��83-84r�& ÉY�LY d$%9Y "Z�¿ �*O#» Ä] �Ë� DZ^�Zv» i|#B r�& É�j» �f+{ ^�*e �Ë  \$e�e Ä]{*� Ê» ÄtY�Y:
{*L*» ÉZ9 5ËZ^%¯ �Y Ã{Z¨f�Y Z] 5$�Z» ÉY ÄR�Z» d$+�|1-15/1�K�ËZ%¿ ÃZKf�{ �Y Ã{Z¨f�Y Z] ÄC$-Zu �{ Ã{*] dRZ� �] �ZfC9

 Z] �]Y�] d$+�| 5ËY Ä¿Y{ d+Y3/1-5/1d�Y dRZ� �] �ZfC9 .dRZ~� Ã{ Z~] 5ËZ^%¯ ÉY ÄR�Z» d$+�| >ËYZ+Y ! {�C6%R 5ËY �]Z#]
 �!� �{ �Z¯5/1-2{*] |9Y*y �!� �{ �ZfC9 .�*�¯ �{ i|#B {�C6%R ^�*f» ÄC#ËY Ä] ÄL*e Z] ": Ê-ZË� )��Y !3850�~] i�B*~6$¯ 

Ê-ZË� )��Y Z] �ZfC91750 Z] �]Y�] IZË�10106250-13500000{*] |9Y*y ÄËZ»�� d�B�Z] IZË� .d~%$( Ä~¯ d~�Y Ê-Z~u �{ 5ËY
 Ä¿Y{ d+Y �K�ËZ%¿ ÃZKf�{1250 Z$-Y�f�Y �_{)Z] �]Y�]8125000IZË� (d�Y .d~�Y{�] �{ IZ~.+ ÉZ~9 5ËZ~^%¯ {Y|.e �KË{ 8�& �Y

ÊRY�� IZ�83-84A9289 *L ! i|#B ÉY�] 5ËZ^%¯ Z] Ã|� d�Y{�] M�� ! Ã{*] ÃZKf�{ 6400000d�Y �ZfC9 .
Y� d~�Y{�] ÉZ~9 5ËZ~^%¯ d$+�| ! {�C6%R Ä¿Y{ d+Y �K�ËZ%¿ ÃZKf�{ �Y Ã{Z¨f�Y |� Ã�Z�Y _Z] �{ ÄCË�*�]30–35%>ËYZ~+Y

 {Y{ |9Y*y ."YZ$» Ä] d�Y{�] M�� >ËYZ+Y Yv-1920000-2240000 Ä] |#»�Z$¿ ! �ZfC9 2789-3254{*~] |9Y*y 5ËZ^%¯ ÃZKf�{ .
Z] I{Z.» É�Z^fRY 5$»Ze |#»�Z$¿ �KË{ "Z$] Ä]67-783~4v» Y� �~�Zu 3$4ve ÉY�LY d$%9Y ! D�!�� Ä¯ |�Z] Ê» "Z»*e {�Z$6$» 

|ËZ%¿ Ê».
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Z. IÁ� Á {YÂ» 
Ã{Y{ �Ë� �{ Ã}!�? 5ËY �{ Ã{Z¨f�Y {�*» DYZ$=je ! {Y*»d�Y Ã|� :

1.Z%¿Ë�K� I|» Ä¿Y{ d+Y KEE ÉZ9 É�!’#+ d¯�� dyZ� KEE 
d�Y Ã|� Ã{Y{ "Z�¿ ": ÉZ9 �K0u ! Ê67Y ÃZKf�{ �Ë� IZC�Y �{.

'C�1-Ä&*]�» ÉZ9 �K0u ! Ä¿Y{ d+Y �K�ËZ%¿ ÃZKf�{ 
'C� �{ ÄCË�*�]1�{ Ä¯ �K0u !{ �Y Ã|� '$C�e ÃZKf�{ d�Y k<�» Z$¿ �Y ! |¿*~� Ê~» \U¿ Z=-Z]�w ! Z=�¯ >6¯ ÉZ=f¿Y

 |¿*� Ê» '7! �K�ËZ%¿ Ä] Ê�¯ @$� 3Ë�& .É�&Z] /Ë ^�*e �K�ËZ%¿12"YZ~$» {�$B Ê» ÉZL Ã|#¿Y� Ê-|#7 �Ë� �{ Ä¯ d-! 
|9{ Ê» "Z�¿ Ê¿Y�*¿ {*Ë{ ÊU<�» {Y|.e "|� 5�!� Z] iY*e ! É{Y�¨¿Y D�*U] Y� Z9 IZ]�w ! Z9 >6¯ É!� Ä¿Y{ DZ¨6e.

2.d]*&�i�Z+!�BY I|» Ä¿Y{ s#� 
3.gZ(]*\ Ê25*25f¿Z� Ê�f» 
4.gZ(]*\ Ê50*80f¿Z� ÊYZ¨e�Y Ä] �f» 10f¿Z� Ê�f» Ê]*\ É�Ë� >�*? Z] 
5.!�Y�eÉ({$301/0i�BI|» ANB200i 

3$4ve 5ËY �{0uÉZ9 �K;6f<» IZ]�w ÉZ=f%0( �{¯! Z96Z9 >¯ >�*�¯ I!Y|f» 5ËZ^%¯ É)�~Ë{ "ZL955(\U~¿ ~�|Ã!
I*Uv» {�C6%R ÉZ9�f»Y�Z? 5ËZ^%¯ !Ä¿Y{ d]*&� |#¿Z»AI*Uv» {�C6%R dR�� !ÉZ=f¿Y d+Y ! Ã|#]*¯|� É�$B Ã�Y|¿Y 5ËZ^%¯ .

ÉZ9 �K�ËZ%¿ Z] 5ËZ^%¯ FG�d+Y�B �Y�( Ê]ZË��Y {�*» i|#B ÄR�Z» /Ë �{ ! Ã|� Ã�^$-Z¯ d+.�ËZ»�: Dx? d�Y{�] Z]ÊÄ¿Y{ "�! 
ÉZ96e;Ã|� |¿Y �K0u ^�*e d%0( 5ËY �{ d+Y '¯ `%L ! Ã|� É�$B Ã�Y Z9A"Z�¿ Y� 5ËZ^%¯ Ê6¯ d+Y Ê»{9|.DZ$6%R 5$u

 ixRY �]�Z¯ Ä] Ã|#9{ �Y|�9 †¿� Ad�Y{�]|#¯ Ê» @$~O#e "Y*~e Ê~» Ä¯ |�Z] Ê» I*%.» |u �Y >$] d+Y ÉY�Y{ d%0( iY|¯ Ä¯ 
{Y{ Ä»Y{Y d�Y{�] Ä] ! {*%¿.$B Ã�Y|¿Y �YZ]Y d({ Ê���] �*O#» Ä] Ã�Y|¿  )!� Z] 5ËZ^%¯ ;6f<» ÉZ9 d%0( �{ Ã|� d^  d+Y AÉ�

d�Y Ã|� Ê]ZË��Y ! Ä0ËZ4» AÃ|� MË��e �Ë� �{ Ä¯ É�$B]7[.
�Y |#e�Z^R Ê�ËZ»�: ÉZ9�Z%$e:

1-M�~� Ä~� �{ ^�*f» �*�] I*Uv» @¯Y�e Z] \�Z#f» 5ËZ^%¯ É!��$? dR��)5/2-3A3-5/3!5/3-4�~] �f»*~6$¯ 
dRZ� (–Ê67Y D�¯ 

2-dR�� M�� Ä� �{ Ã|#]*¯ )650A750 !850Ä4$({ �{ �!{(–ÊR�+ D�¯ 
|� iZj¿Y �Y�Ce Ä� �{ Ê+{ZUe '»Z¯ ÉZ9 f*6] \-Z( �{ Ã|� {�y ÉZ9 D�¯ Ê�ËZ»�: r�& .D�Z^R É�$B Ã�Y|¿Y {�*» ÉZ9�f»Y�Z?

�Y |¿{*]:
1-{!|u d�Y{�] `(*» �{ I*Uv» d]*&�12-14. %
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2-I*Uv» d�Y{�] ÉY�] Ã|� Ê& d+Z0»25�f» )„�~R Z] �Y�Ce �9 �{ Ê�ËZ»�: ÉZ9 Dx? duZ0»4A�~f» 100�~f» 
d�Y Ã{*] `]�»(

3-Ã|� d�Y{�] I*Uv» k<�» duZ0» 
4-Ã{Z¨f�Y {�*» 5ËZ^%¯ |$¨» �Z¯ „�R 

|Ë{�B @$O#e Ã|� �¯‰ É!��$? dR�� ! ÄC#? ^�*f» dR�� d$.�! �{ Ä¿Y{ 8xeY �K�ËZ%¿ @f0$� d�Y �¯v] i�_.
x? d�Y{�] �Y |.] gZ( Ê�ËZ»�: D50*50! )�Z%~� Äf<Ë� ÉZ9 Ä¿Y{ {Y|.e ! Ã|� ÄfyY|¿Y d�Y{�] E*�y É!� Ê.]�»�f» Êf¿Z� 

{*� Ê» Ä^�Zv» �ZfC9 �] i�B*6$¯ \0u �] �Ë{Z4» 5$K¿Z$» ! Ã|� "�!.
{*� Ê» Ä^�Zv» Ä¿Y{ d+Y Y*¿ Ä�:

1-d�Y{�] �Y '^( d+Y(PHL) :^�*e ! |9{ Ê» ”� d�Y{�] �Y '^( Ä¯ d�Y Êf+Y ! DZ~¿Y*$u A{Z~] |~#¿Z» ÊL�Zy '»Y*R 
|Ë: Ê» {*L*] "Y�Z].

2-É�!: `%L d+Y(GL) :|#�Z] Ê» I*Uv» Z] EZ^e�Y �{ Ä¯ 5ËZ^%¯ ÄwZ»{ ÉZ9 iZ$¿ZC» Ä%9 �Y Ê�Z¿ DZ¨6e.
3-É�!:�+ d+Y(PL) :|¿*� Ê» ˆRZ] 5ËZ^%¯ Ã|##¯ Z$%e ! Ã|##¯ Y|L ÉZ=%f0$� ^�*e.

DZ¨6e Y*%j» Z] d�Y É!Z0» d�Y{�] d+YÉ�!:�+ ! É�!: `%L .
 gZ~( �Y Ã{Z¨f�Y Z] Ê�ËZ»�: ÉZ9 Dx? �{ Ê.$^& d+Y ZË d�Y{�] �Y '^( d+Y �Y|4»50*50Ä~¿*%¿ `~]�» �~f» Êf¿Z~� 

{*� Ê» d^  ! 5Ë�*e AÉ�!: `%L AÃ|� É�$B.
 É�!: `%L d+Y 5$$.e ÉY�])ÄwZ»{ d+Y(*� Ê» Äf+�B Ä¿*%¿ d�Y{�] |9 5$+�& �Y A5ËZ^%¯ d�Y{�] �Y |.] A{.
 É�!:�+ d+Y 5$$.e ÉY�])Ã|##¯ Z$%e ! Ã|#]*¯ d+Y(gZ( 5ËZ^%¯ �*^R 5$u A50*80ÉZ~9 ”�~\ 5$] `]�» �f» Êf¿Z� 

{*� Ê» É�$B Ã�Y|¿Y 5ËZ^%¯ ÉZ=f¿Y d+Y ! Äf+�B �Y�( 5ËZ^%¯ \4R .gZ~( "{Y{ �Y�~( D�*7 �{50*50�~f» Êf¿Z~� 
Z^%¯ ^�! �{ Y� ÄwZ»{ d+Y "Y*e Ê» �*¯v» gZ( �Ë� `]�»{�¯ É�$B Ã�Y|¿Y Z$¿ 5Ë.

|¿�$B Ê» �Y�( Ã{Z¨f�Y {�*» �Ë� D_{Z.» Z9 d+Y Ä^�Zv» ÉY�]:
1-d�Y{  �Y '^( d+Y PHL = PHC * 10 = Pre-Harvest Loss, kg/ha                                    

 
A`]�» �f» �] i�B Y ÉZ9 Ä¿*%¿ �{ Ã|� Ã{�%� ÉZ9 Ä¿Y{ 5$K¿Z$» d�Y{�] �Y '^( d+PHC = 

2-É�!: `%L d+Y GL = (GLC - PHC) * 10 = Gathering Loss, kg/ha                              
 

A`]�» �f» �] i�B É�!: `%L d+Y ÉZ9 Ä¿*%¿ �{ Ã|� Ã{�%� ÉZ9 Ä¿Y{ 5$K¿Z$» GLC = 
3-É�!:�+ d+Y PL =[(PLC - GLC)/f] * 100 = Proccesing Loss, 

kg/ha 
A`]�» �f» �] i�B É�!:�+ d+Y ÉZ9 Ä¿*%¿ �{ Ã|� Ã{�%� ÉZ9 Ä¿Y{ 5$K¿Z$» PLC = 

`%L „�R 5$] EZ^e�Y `%L „�R IZa» "Y*#.] A5ËZ^%¯ �Y Ã|¿Z» Zj] ÉZ9 >6¯ �Y*¿ „�R ! É�!: �Y*¿ „�R �] @$04e É�!:
>6¯f=

4-d�Y{�] d+Y HL = GL + PL 
É�!: `%L d+Y Ad�Y{�] �Y '^( d+Y '»Z� 5ËZ^%¯ ;6f<» ÉZ=f%0( �{ d+Y |� Ã{Y{ M$�*e Ä¯ Ä¿*K¿Z%9)ÄwZ»{ (É�!:�+ d+Y !

)Ã|##  ̄Z$%e ! Ã|#]*¯ (d�Y  d+Y Ä¯ {*� Ê» É�$B Ã�Y|¿Y É�!:�~+ ! É�!: `~%L d+Y Y*%j» Z] {*] |9Y*y �]Y�] )7.(ÉZ~9 Ã{Y{
d�Y Ã|� Ê]ZË��Y �$B Ã�Y|¿Y @f0$� d({ ! Ã|� Ä0ËZ4» d+Y �K�ËZ%¿ ÉZ9 Ã{Y{ Z] Ã|»: d�|].
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lËZf¿ 
s�- ÉY�$Y #ÁY #Z"

Ã{Y{ i�¿ Ä6$�*] Ê�ËZ»�: r�& ÉY�LY �Y '7Zu ÉZ9 �YZ+YSPSS�B �Y�( '$6ve ! ÄËZje {�*» d+.d~6.] 5ËZ~^%¯ É!��$? dR��
 M�� Ã{!|v» �{ I*Uv» d�Y{�] �{ �$yZe1Ê#.Ë 5/2Ze3|Ë{�B @$O#e Ä$¿Z  �] �f»*6$¯ .r*�� Z] Ã|#]*¯ dR�� �Z%$e1A2!3

�K¿Z$] \$e�e Ä]650A750!850s#~��!{ �Y Ã{Z¨f~�Y Z~] Ä¯ d�Y Ä4$({ �] �!{)�f»*¯Z~e (|~� @$~O#e .F¿Z~Ë�Y! Ä~ËZje sËZ~f¿ 
)ANOVA (I!|L �{1d�Y Ã|� ÄtY�Y ."*»�: �Y Ã{Z¨f�Y Z]FM�� �{ 5%!1%�Y 4»FÃ|~� Ä~f+�B Ä~j$f¿ A Ã|� Ä^�Zv» 

Ê#.» 8xfyY Ä¯ d�Y {�Y{ {*L! Z9�Z%$e 5$] É�Y{ .

#Á!$1-0RËZ»�M ÉZ.�Z¼Ìe T¿ZË�YÁ JÌmZ¿M #Á!$ 
DY�$$he `]Z#» É{Y�: ÄL�{ DZ.]�» Y*%j» 5$K¿Z$»

DZ.]�» F
É�Y{ Ê#.» M�� 

�Y�Ce 8543.9367.9911.32.000
BS 2690.87345.44 57.51.000 **

>ËZ»�: ÉZ�y 16 96.116.01
'¯ `%L 26 1330.91 

**{�Y{ {*L! |7�{ /Ë M�� �{ Z9�Z%$e 5$K¿Z$» 5$] �Y{ Ê#.» D!Z¨e.

Ce Ä� Z] M�� Ä� �{ Ã|#]*¯ dR�� � Y Ä¯ |9{ Ê» "Z�¿ sËZf¿ Z] M�� �9 �{ �Y�5!1%�Y{ Ê#.» 5ËZ^%¯ ÉZ=f¿Y d+Y �] IZ%fuY
d�Y Ã{*] .Z9 Ã{Y{ 5$K¿Z$» Ä0ËZ4» I!|L)I!|L2(M�� É�Y{ Ê#.» Ã|#9{ "Z�¿850d�Y Ä4$({ �] �!{ .

#Á!$2-&>¿Y{  Â»�M {Z"Y �' Z. D{Y{ &ÌZ¿ZÌ» Ä=ËZH» #Á!$ 

Ã!�B Ã|#]*¯ dR��)�] �!{
Ä4$({(

{Y|.e 
123

850 915.6 a 
750 922.6 b 
650 927.9 c 

É�Y{ Ê#.» M��5%!
1%1.0 1.0 1.0 

Ã|#]*¯ dR�� Ä¯ |9{ Ê» "Z�¿ sËZf¿ ! Äf+�B iZj¿Y 5C¿Y{ "*»�: yZ�Y �] Z9 5$K¿Z$» Ä0ËZ4»8505Ë�~f%¯ ÉY�Y{ Ä4$({ �] �!{ 
É�Y{ Ê#.» Ã!�B �{ ! Ã{*] É�!:�+ d+Ya{�$B Ê» �Y�( .{�Y|¿Zf~�Y 3]Z~�» 5$#J%9S343.3ASAE ANSI/ d~+Y |~7�{ 

�Y �f%¯ Ã|»: d�|]1%|�Z] Ê».
�Y{*%¿ �{ ÄCË�*�]1Z~] ! Ã|~� I�~f#¯ �]�Z¯ ^�*e 5ËZ^%¯ ÉZ=f¿Y d+Y AÄ¿Y{ d+Y �K�ËZ%¿ ÃZKf�{ �Y Ã{Z¨f�Y Z] {*� Ê» Ã|9Z�» 

ËZ^%¯ Ä] É{!�! I*Uv» ÄËvhe ”�¿ \�Z#» É!��$? dR�� �Y Ã{Z¨f�Y �Y 51Ä]2|#¯ Ê» Y|$? >ËYZ+Y Ä$¿Z  �] i�B*6$¯ .
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�Y{Â¼¿1-Ä¿Y  d§Y �´�ËZ¼¿ �Y Ã{Z¨f�Y Z] ¾ËZ^¼¯ ÉZÆf¿Y d§Y Ä] d^�¿ É{Á�Á µÂ !" ÄË#$% &�¿ 
Á Ã'() É�(*+ Ã�Y'¿Y ÉZ, Ã{Y{ ¾f§�+ �-¿ �{ Z] ÉZ¯ .]�" �Y Ã{Z¨f�Y Z] ¾ËZ^¼¯ ÉZÆf¿Y d§Y /*0!% Á ÄË12%

�Y {�Y'¿Zf)�Z-f¿Y {�Â"(
�¨� ��§ :�Z�f  {�Â» Á Ã|� É�Ì³ Ã�Y|¿Y d§Y ¾Ì] Ê§ÔfyY) ¿Y{ d§Y �!"#Z$¿ ÃZ!f%{ &%Â' Ã|� Ã{Y{ (Z"¿ ({�Y|  {Â*Á.
,# ��§ :d%Y -ÁZ¨f» �Z�f¿Y {�Â» Z] Ã|� É�Ì³ Ã�Y|¿Y d§Y.

X2
Ã|�  .%Z/» =26/4

X2
5Á|*=64/45)5Z$f7Y 89% �{1(%

X2
Ê<=» d%Y Ã|"¿ {� �¨� ��§ Ê<=# d>Ì¿ �Y{ .

5�6 ÉY�7Y 8Á{ µZ�
?¿Z#�YÁ  #@A' B#Zf¿)ANOVA (5Á|* �{4d%Y Ã|�  CY�Y .(Â»�D �Y Ã{Z¨f%Y Z]F89% �{ 5%Á1%�Y|E»FÃ|�  .%Z/» 

Ê<=» FÔfyY  G d%Y Ã|�  f§�³  AÌf¿ H{�Y{ {Â*Á ZI�Z$Ì' ¾Ì] É�Y{ .
µÁ'74-ZË�YÁ 1*:Z¿; µÁ'7 <�ËZ"�; ÉZ,�Z¼*% =¿ 

-Y�ÌÌJ' K]Z<» É{Y�D  *�{ -Z=]�» LÂ$A» ¾Ì!¿ZÌ»

-Z=]�» F
É�Y{ Ê<=» 89% 

�Y�M' 86792.71849.0835.85.000
BTSP 2348.31 174.157.35.005 **

N#Z»�D ÉZ9y 16 378.9423.68
OG K$* 26 7519.95

**9% �{ ZI�Z$Ì' ¾Ì!¿ZÌ» ¾Ì] �Y{ Ê<=» -ÁZ¨'{�Y{ {Â*Á |��{ ,# 8.

Z] 89% �I �{ �Y�M'  % Z] 89%  % �{ Ã|<]ÂG dQ�%  G |I{ Ê» (Z"¿ B#Zf¿5Á1%d%Y Ã{Â] �Y{ Ê<=» 5Z$f7Y . >#ZE» 5Á|*
 ZI Ã{Y{ ¾Ì!¿ZÌ»)5Á|*5(89% É�Y{ Ê<=» Ã|<I{ (Z"¿750d%Y  EÌT{ �] �Á{ .
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 µÁ'75-?Z�Y �] Z, Ã{Y{ ¾*´¿Z*" Ä�ËZ@" µÁ'7 ¾A¿Y{ BÂ"�; 

ÃÁ�³ 
Ã|<]ÂG dQ�%) EÌT{ �] �Á{({Y|=' 

12
750 926.03 a 
650 932.9 b 
850 934.2 b 
É�Y{ Ê<=» 89%5%Á1%1.0 .57 

Ã|<]ÂG dQ�%  G |I{ Ê» (Z"¿ B#Zf¿ Á  f§�³ UZA¿Y ¾M¿Y{ (Â»�D VZ%Y �] ZI ¾Ì!¿ZÌ»  >#ZE»750¾#�Wf$G ÉY�Y{  EÌT{ �] �Á{ 
d§Y É�Y{ Ê<=» ÃÁ�³ �{ Á Ã{Â] É�ÁD�§a{�Ì³ Ê» �Y�T .{�Y|¿ZfW%Y X]ZW9» ¾Ì<Y$IS343.3ASAE ANSI/ dW§Y |W��{ 

�Y �f$G Ã|»D d%|]1%|�Z] Ê».

5�6 ÉY�7Y µZ� Á{ C¯�" ÄË12%
ZG�» ?¿Z#�YÁ  #@A' B#Zf¿)ANOVA (5Á|* �{6dW%Y Ã|W�  CY�Y .(ÂW»�D �Y Ã{Z¨fW%Y ZW]F89W% �{ 5%Á1%|WE» �YF

Ê<=» FÔfyY  G d%Y Ã|�  f§�³  AÌf¿ H Ã|�  .%Z/» {�Y{ {Â*Á ZI�Z$Ì' ¾Ì] É�Y{ .

/A)2–Ä¿Y{ d§Y �´�ËZ¼¿ �Y Ã{Z¨f�Y Z] É�Á;�§ d§Y É�*+ Ã�Y'¿Y 

µÁ'76-µZ� Á{ FËZf¿ ?Z�Y �] C¯�" =¿ZË�YÁ 1*:Z¿; µÁ'7 
-Y�ÌÌJ' K]Z<» É{Y�D  *�{ -Z=]�» LÂ$A» ¾Ì!¿ZÌ»-Z=]�» 

F
Ê<=» 89%

É�Y{ 
5Z% 11084.89 1084.892.36 .112 ns

5Z% ÉZ9y 16 7336.64 458.54
BS 2408.07204.0413.74.000 **

Y * BS 2631.11315.5621.26.000 **
N#Z»�D ÉZ9y 32 475.04 14.85

OG K$* 53 9935.75 
**�{ ZI�Z$Ì' ¾Ì!¿ZÌ» ¾Ì] �Y{ Ê<=» -ÁZ¨'{�Y{ {Â*Á |��{ ,# 89% .

Z] 89% �I �{ �Y�M'  % Z] 89%  % �{ Ã|<]ÂG dQ�%  G |I{ Ê» (Z"¿ B#Zf¿5Á1%d%Y Ã{Â] �Y{ Ê<=» 5Z$f7Y . >#ZE» 5Á|*
 ZI Ã{Y{ ¾Ì!¿ZÌ»)5Á|*7(89% É�Y{ Ê<=» Ã|<I{ (Z"¿750d%Y  EÌT{ �] �Á{ .
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µÁ'77-; ?Z�Y �] Z, Ã{Y{ ¾*´¿Z*" Ä�ËZ@" µÁ'7 ¾A¿Y{ BÂ"� 

ÃÁ�³ 
Ã|<]ÂG dQ�%) EÌT{ �{ �Á{({Y|=' 

12
750 18 24.3 a 
850 18 24.9 a 
650 18 30.4 b 

É�Y{ Ê<=» 89%5%Á1%.65 1.0 

Ã|<]ÂG dQ�%  G |I{ Ê» (Z"¿ B#Zf¿ Á  f§�³ UZA¿Y ¾M¿Y{ (Â»�D VZ%Y �] ZI ¾Ì!¿ZÌ»  >#ZE»750¾#�Wf$G ÉY�Y{  EÌT{ �] �Á{ 
d§Y Z] ÃÁ�³ [I Á Ã{Â] É�ÁD�§ 850 VÔG �{ Á Ã|�  EÌT{ �] �Á{a{�Ì³ Ê» �Y�T É�Y{ Ê<=» .

�Y{Â$¿ �{  M#�Â9]2ZW] Á Ã|W� 5�Wf<G �]�ZWG &%Â' ¾#Z.$G ÉZ]f¿Y d§Y H ¿Y{ d§Y �!"#Z$¿ ÃZ!f%{ �Y Ã{Z¨f%Y Z] {Â� Ê» Ã|IZ"» 
.$G  ] É{Á�Á 5Â^/»  #_J' `�¿ Z%Z<» ÉÁ�"Ìa dQ�% �Y Ã{Z¨f%Y {Á|7 �Y ¾#Z9/0 ]8/1ÊW» Y|WÌa N#Y@W§Y  WÌ¿Zc �] U�³ÂdÌG 

|<G.

�Y{Â¼¿2-Ä¿Y{ d§Y �´�ËZ¼¿ �Y Ã{Z¨f�Y Z] ¾ËZ^¼¯ ÉZÆf¿Y d§Y Ä] d^�¿ É{Á�Á µÂ !" ÄË#$% &�¿ 

H!]:
d�Y{�] d]Âe� �{ ZI Ã{Y{ OÌd/' Á  #@A' �Y Ã|� _yY B#Zf¿ �Y Ã{Z¨f%Y Z]10-12dQ�% H|� �{ Ã|<]ÂG 750 ÉY�Y{  WEÌT{ �] �Á{

�Z�f¿Y {�Â» �Y|E» Z] Á Ã{  ¾#Z.$G ÉZ]f¿Y d§Y ¾#�f$G){�Y|¿Zf%Y ({�Y{ dE]Z9» .OWÌg{  W]  WG d%Y dEÌE7 ¾#Y �!¿ZÌ] Zd9» ¾#Y
ZG �Y  ¿Y{ N#Y|*  ] �{ZT @Ì¿ Ã|<<G @Ì$' [f>Ì% Á Ã{Â  5Â^/» (|Ì]ÂG ÉY�] Z%Z<» Ã|<]ÂG dQ�% ¾#Y  ¿Y{ ({Â] ,"y Á d%Y Ã

d%Y {�Y|¿Zf%Y |7 �{ d§Y ¾#Y  G {@#� Ê» ¾Ì»�  ] ¾#Z.$G ÉZ]f¿Y �Y  ¿Y{ Ê$G ÊdÌy �Y|E»  AÌf¿ �{.N#Y@W§Y hWQZ] LÂiÂ» ¾#Y
 É{Á�Á 5Â^/»  #_J' `�¿ ¾#�f"Ì] Z%Z<» ÉÁ�"Ìa dQ�% jZkf¿Y Z]  G {�Z% Ê» �{ZT Y� ¾#Z.$G Á Ã|� ¾#Z.$G dÌ§�l Á ÊCY�ZG

|�Z]  f�Y{ Y� .Y{Â$¿ �2d%Y Ã|� Ã{Y{ (Z"¿ Y� Ã|� É�Ì³ Ã�Y|¿Y ¾#Z.$G ÉZ]f¿Y d§Y O]ZE» �{  #_J' `�¿ N#Y@§Y .
¾#ZW.$G ÉZW]f¿Y dW§Y Á �!"#Z$¿ ÃZ!f%{ {�Md$Q �{ 5Z% �ÂfGZ§  G |I{ Ê» (Z"¿ 5Z%Á{ ÉZI Ã{Y{ ZG�»  #@A' B#Zf¿ ¾Ì<Y$I

 » ÃZ!f%{ {�Md$Q 5Z% �I �{ OEf>» �Â9] Á {�Y|  É�Y{ Ê<=» �ÌcZ' {�WÌ³ �Y�WT Ê]Z#��Y Á (Â»�D {�Â» |¿YÂ' Ê.Á 5ZW% OW]ZEf» �WcY



̂̋$

  WG dW%Y -ÁZ¨f» L�Y@» �{ Á mdfk» ÉZI 5Z% �{ 5Â^/» {�Md$Q �ÌÌJ' OÌg|] ¾#Y Á d%Y Ã{Â] �Y{ Ê<=» ¾#Z.$G Ã|<]ÂG dQ�%

 » ÉÁ� �Y É�ÂW.Q NWdG Á ÃZG Á  ¿Y{ (Y@Ì» mdfk» ÉZI {�Md$Q �{ Á Ã{  �cÂ»  #_J' `�¿ (Y@Ì» ÉÁ� �{ �WÌ³ Ã�Y|W¿Y ÉZWI 5|W.
|<�Z] Ê» -ÁZ¨f» ZI NG NdG Á ZI 5Z]�n ÉZI d$>T.

ZW] Ã|W� É�Ì³ Ã�Y|¿Y d§Y ¾Ì] FÔfyY {Â*Á U|Q ({Y{ (Z"¿ �] Ê<.» �¨� ��§ H ¿Y{ d§Y �!"#Z$¿ [f>Ì% ÊCY�ZG Ê]Z#��Y ��¿ �Y
|�  f§�³ ��¿ �{ �Z�f¿Y {�Â» .ÉZG K]�»  ]  *Â' Z] {Y{ (Z"¿ ÉZG K]�» (Â»�D �¨W� ��§ H5Á|* �{ {Â*Â» �Y|E» Á Ã|�  .%Z/» 

d%Y �Z�f¿Y {�Â» Á Ã|� É�Ì³ Ã�Y|¿Y d§Y ¾Ì] FÔfyY U|Q Ã|<I{ (Z"¿ ¾#Y Á d%Y Ã|"¿ {� .dW§Y É�Ì³ Ã�Y|¿Y ÉY�] �!#{ (ZÌ]  ]
 5Z$f7Y 89% �{  ¿Y{ d§Y �!"#Z$¿ ÃZ!f%{ H{�Y|¿Zf%Y |7 �{ ¾#Z.$G ÉZ]f¿Y1%Y@Ì» Á Ã{Â] Ã{Z¨f%Y O]ZT (|W� ¾�Á� Z] d§Y ¾#Y (

d%Y 5�f<G O]ZT �!"#Z$¿ ÃZ!f%{ �{ Ê¿Y�Â¿ ÉZI {Â#{ .(Y@WÌ» ¾W#Y {�Y|¿Zf%Y |7 Ã|<<G ok"» {Â#{ {|Q Á{ (|� ¾�Á� pÂ$=»
d%Y |� �{ ,# Á d§Y .
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Field Evaluation of Grain Loss Monitor in Different Harvesting Conditions on Combine JD 955 
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Abstract 
 
Grain loss monitors are instruments which are installed on combine and make 
possibility to measure grain loss on different parts of combine.  The instrument permits 
combine operator to use proper ground speed to keep grain loss in acceptable range.  
There was used indicator system to measure grain which flows on straw walker and 
sieves that indicates loss rate continuously. 
In this study, grain loss monitor (KEE) was mounted behind the straw walker and sieves 
of John Deer 955 combine harvester. Crop and machine performance parameters then 
were measured as grain moisture content, yield, combine ground speed and processing 
loss, respectively. Combine harvester equipped with grain loss monitor was assessed on 
the wheat harvesting. 
During harvesting plots, loss rate was measured and indicated using diodes of grain loss 
monitor to the operator. The loss rate shows combine processing loss. 
There is sound alarm on monitor which notify to operator that which part have a more 
loss than standard range. It will be then adjusted and continued to harvesting. 
In order to evaluate instrument precision, indicated loss with measured loss was 
compared and investigated. Treatments of this study were: 1- ground speed of combine 
harvester in three levels of 2.5-3, 3-3.5 & 3.5-4 km/hr as a main plot, 2- combine drum 
speed in three levels of 650, 750 & 850 rpm as a sub plot. Experimental design was split 
plot in a completely randomized block design with three replications. 
The results of two years research and study show that the processing loss of combine 
harvester was about 1% and adapted with ASAE standard No. S396.2 on 10-12% grain 
moisture content and 750 rpm drum speed. 
Also there was no difference between measured and expected processing loss; means 
loss rate indicated using grain loss monitor adapted with measured processing loss. 
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