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|>Z" Ê» Ê4K9» M»Z( �Ì  'WÌ$  1#Y |>Z" Ê» Ê=| �Z" 86» Ê Ì^? 8»Y/�)7,|+2.(

Ä¿Y' '�°!OL 

É�Z»G QK� �{ ' Y{ {�°¸¼� É,� �" Ã�Ì#Z^ É&�, NZ3 �YY '( |2{ Ê» *Z-  l#Z$ 1|>Z" Ê» �Y{ Ê9 » |��{ .&Y Ã{ZA$�Y
 ,'PZ� '� 1ÌH ZÌ» Z" �Ì#Z^ �{ Ê¼¸I 12G,Z=436 �Y| Y{�=�" 12G,Z= &Y Ã{ZA$�Y �Z¼Ì5 '" )^�  L�=/¸Ì( 3/45{�°¸¼� @#Y�<Y |��{ 

{�Y{ .É�Z»G QK� �{ ' Y{ {�°¸¼� É,� �" �Ì  '#/ ZY É&�, NZ3 �YY 1Ì9i¼21|>Z" Ê» �Y{ Ê9 » |��{ .&Y ' Y{ {�°¸¼� 1#�$-Ì"
 1ÌH ZÌ» Z" )>Z( &Y 8^I *& C2 NZ3 &Y Ã{ZA$�Y �Z¼Ì5431�=/¸Ì( }�2 &Y Ã{ZA$�Y �Z¼Ì5 '" )^�  '( |»G )�|" �Z$°2 �{ ' Y{ L

Ê"Z4-"1/9'PZ» &Y Ã{ZA$�Y �Z¼Ì5 '" )^�  ,|��{ 4/26|2Z> �Z¼Ì5 '" )^�  , |��{ )'¸Ì�, '" �m" *{�( NZ3 �#& , fZ^ )�{
Ê"Z4-" }�2 (*Y�Ì» '"8/40{�Y  {�°¸¼� @#Y�<Y |��{ .{�°¸¼� 1#�$-Ì" |2{ Ê» *Z-  l#Z$  �/$(Z< ,{ 8"Z4$» �YY )v5 ' Y{ 

1ÌH ZÌ» Z" Ê��< , Ê¸�Y509�Ì#Z^ �{ Ê¼¸I 12G,Z= &Y Ã{ZA$�Y �Z¼Ì5 '" J¸ $» �Z$°2 �{ ' Y{ L�=/¸Ì( +Ê» �Z%" �{ *& C2 NZ3
|>Z" .|2Z> �Z¼Ì5 &Y �Ì  ' Y{ {�°¸¼� 1#�$¼( )�Ì#Z^ �{ �Y| Y{�=�" 12G,Z= +fZ^ )�{ +Ê"Z4-" }�2 (1ÌH ZÌ» Z"260L�=/¸Ì( 

)�Y Ã|»G )�|" �Z$°2 �{ ' Y{ .|2Z> �Z¼Ì5 '" )^�  �5�" �Z¼Ì5 {/> Ê» ';XM»7/95{�Y{ {�°¸¼� @#Y�<Y |��{ .�(€ '" L&.
 7Z� 1#Y �{ {/+/» cZ>�Y�= }Z�Y �" |>Z" Ê» 1Ì#Z^ �Ì3Y ÉZ2 7Z� �{ ÊPZ�°-3 8ÌP{ '" {/b  Ê¸( {�°¸¼� j/¼W» �{ '( )�Y

Ì��Y& j�Y�» �$-Ì" Z2)�Y Ã{/^  )>Y{�" 8"ZI 1)7,Y|+2,4,5,6.(

[Ì»� E/0 �Y ijk [Ë�e [ÌËZ5 ]Z1e�Y 

|> É�Ì= Ã&Y| Y )A� 1#Y Ã�Ì Z°» )>Y{�" �{ 1Ì»& QK� &Y 1Ì#Z^ `Ms jZA5�Y )Ì¼2Y 8ÌP{ '" .Ê» *Z-  Ã|»G )�{ '" l#Z$ 
 É�Z»G QK� �{ )A� 1#Y É,� �" 'ÌP,Y É&�, NZ3 �YY |2{5» �Y{ Ê9 » |��{ |>Z" Ê.Z" �Y| Y{�=�" 12G,Z= &Y Ã{ZA$�Y �Z¼Ì5

 1ÌH ZÌ»1/131ÌH ZÌ» Z" Ê¼¸I 12G,Z= �Z¼Ì5 '" )^�  �$» Ê$ Z� 6/121Ì»& QK� &Y `Ms 1#�5 1Ì#Z^ jZA5�Y •ZvP &Y �$» Ê$ Z� 
{�Y{ )Ìv+�Y ." Ê¼  �Y{ Ê9 » )A� 1#Y É,� �" �/$(Z< ,{ 8"Z4$» �YY 1Ì9i¼2 , '#/ ZY É&�, NZ3 �YY|>Z)7,Y|+2,4,5,6.(

ÄeÂ] ]Z1e�Y 

Ê°Ì Z°» )>Y{�" ,|>Z" �$-Ì" 7/0v» jZA5�Y �|4R �2 '( |>Z" Ê» Ã�Ì Z°» )>Y{�" �{ �Y/» Ê�Y�& cZA� '¸¼+ &Y �Ì  '5/" jZA5�Y
{�Ì= Ê» LZW Y �5 *Z�G .{ )�Y�& 8"ZI Ê�Y�Y É�Y/¼2Z  8ÌP{ '" Ê"G k#Y�> '" )^�  C#{ k#Y�> �{ '5/" jZA5�Y )Ì¼2Y , C#{ �

|>Z" Ê» �$-Ì" [Z Y,� &Y [Z9$+Y �/;9» '" �Y/¼2 QK� {ZW#Y ÉY�" )#{,|v» 8ÌP{ '" Z�/0b» .Ã|»G )�|" l#Z$  }Z�Y �"
&Y Ã{ZA$�Y �Z¼Ì5 �{ jZA5�Y 1#�$-Ì" 'ÌP,Y É&�, NZ3 �ÌYZ5 )v5 ÊP, |>Z" Ê¼  �Y{ Ê9 » Z2�Z¼Ì5 1Ì" �{ '5/" jZA5�Y `M$3Y |9R�2

Ì» Z" Ê¼¸I 12G,Z= 1ÌH Z9/241ÌH ZÌ» Z" jZA5�Y 1#�$-Ì" Ã�Z%" É&�, NZ3 ÉY&Y '" , �$» Ê$ Z� 8/24N�$-» �/? '" �$» Ê$ Z� 
|>Z" Ê» *& C2 NZ3 , Ê"Z4-" f�2 ÉZ2 �Z¼Ì5 '" :/"�»)7,Y|+2,4,5,6.(
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ÄeÂ] �' Ä;Z& 'Y|Ge 

{/> Ê» �$-Ì" '5/" jZA5�Y |>Z" �$¼( '3Z> {Y| 5 �|4R �2.A� 1#Y ' ZA�Z$» '°¸" {�Ì= Ê¼  �Y�I �;  |» {Z#& LZI�Y [Zb$ Y �{ )
{�Y{ )Ì¼2Y [Zb$ Y �{ Z%#�Z¼Ì" '" )»,Z4» , ' Y{ {�°¸¼� *Y�Ì» �$-Ì" .É,� �" '#/ ZY É&�, NZ3 �YY Ã|»G )�|" l#Z$  }Z�Y �"

É�Z»G QK� �{ '5/" �{ '3Z> {Y| 51|>Z" Ê» �Y{ Ê9 » |��{ .$» �YY , 'ÌP,Y É&�, NZ3 �YY ÊP, {Y| 5 É,� �" �/$(Z< ,{ 8"Z4
|>Z" Ê¼  �Y{ Ê9 » '5/" �{ '3Z> .1ÌH ZÌ» Z" '#/ ZY É&�, NZ3 ÉY&Y '" '5/" �{ '3Z>{Y| 5 1#�$-Ì"8/2NZ3 &Y Ã{ZA$�Y �Z¼Ì5 &Y 

{�Y|  �Y{ Ê9 » `M$3Y 'PZ» , Ê"Z4-" }�2 &Y Ã{ZA$�Y ÉZ2 �Z¼Ì5 Z" Z»Y ,Ã|»G )�{ '" *& C2 .�{ '3Z> Y| 5 1#�$¼( &Y �Ì  '5/" 
1ÌH ZÌ» Z" |2Z> �Z¼Ì55/2)�Y Ã|»G )�|" )7,Y|+2,4,5,6.(

ÄeÂ] �' ijk 'Y|Ge 

{�Y{ CÌ4$�» @4  7/0v» {�°¸¼� �{ Ê�Y�& )A� 1#Y .`Ms {Y| 5 É,� �" Ã�Ì#Z^ É&�, NZ3 �YY Ã|»G )�{ '" l#Z$  }Z�Y �"
É�Z»G QK� �{ '5/" �{1�{ '#/ ZY É&�, NZ3 �YY , |��{ É�Z»G QK� 5|>Z" Ê» �Y{ Ê9 » |��{ .É,� �" �/$(Z< ,{ 8"Z4$» �YY

)�Y '$>Y|  �Y{ Ê9 » �YY )A� 1#Y .1ÌH ZÌ» Z" `Ms {Y| 5 1#�$-Ì" �Ì#Z^ �{ 'ÌP,Y É&�, NZ3 �YY )v53/22&Y Ã{ZA$�Y �Z¼Ì5 &Y
�Y| Y{�=�" 12G,Z= &Y Ã{ZA$�Y �Z¼Ì5 '" )^�  '( )�Y Ã|> 8�ZX Ê¼¸I 12G,Z=28| Y/5 Ê» '( |2{ Ê» *Z-  @#Y�<Y |��{ 

|9( QÌ+/5 Y� Ê¼¸I 12G,Z= &Y Ã{ZA$�Y �Z¼Ì5 É�5�" 8»Z� .1ÌH ZÌ» Z" '#/ ZY É&�, NZ3 ÉY&Y '" `Ms {Y| 5 1#�$-Ì"2/22�Z¼Ì5 &Y
)�Y Ã|»G )�|" *& C2 NZ3 &Y Ã{ZA$�Y .&Y Ã{ZA$�Y ÉZ2�Z¼Ì5 '" :/"�» OÌ5�5 '" �Ì  `Ms {Y| 5 1#�$¼( |>Z" Ê» |2Z> , 'PZ»

|>Z" Ê¼  �Y{ Ê9 » `M$3Y �Z¼Ì5 ,{ 1#Y 1Ì" '()7,Y|+2,4,5,6.(

ÄeÂ] �' Ä¿Y' 'Y|Ge 

|9( Ê» )Ì ^5 '5/" �{ `Ms {Y| 5 &Y Z^#�45 �Ì  '5/" �{ ' Y{ {Y| 5 .{Y| 5 &Y �$-Ì" Z] " Ê¼( `M$3Y Z" )�Y 1°¼» ' Y{ {Y| 5
7Z� �{ �$-Ì" )Ì �, 1#Y '( |>Z" `Ms ÊP, {/> Ê» {|� ,{ ' Y{ {Y| 5 Z2 `Ms Ê] " �{ '( {/> Ê» Ã|2Z-» *Y�Z" �^ ÉZ2 

| /> Ê» o/^ Z2 `Ms &Y É{Y| 5 ./¼ » *Y�Z" C( ÉZ2 7Z� �{.{Y| 5 É,� �" Ã�Ì#Z^ É&�, NZ3 �YY Ã|»G )�{ '" l#Z$  }Z�Y �"
É�Z»G QK� �{ '5/" �{ `Ms1G QK� �{ '#/ ZY É&�, NZ3 �YY , |��{ É�Z»5|>Z" Ê» �Y{ Ê9 » |��{ .�" �/$(Z< ,{ 8"Z4$» �YY

)�Y '$>Y|  �Y{ Ê9 » �YY )A� 1#Y É,� .)�|" l#Z$  '"Z-» Z4ÌI{ @2Z( Ê¼( Z" l#Z$  �Ì  '5/" �{ ' Y{ {Y| 5 1ÌH ZÌ» l/03 �{
|>Z" Ê» '5/" �{ `Ms {Y| 5 {�/» �{ Ã{,G)7,Y|+2,4,5,6.(

6U¯ hOL 

9#Y '" '+/5 Z" ./¼ » ÉZ2�Z¼Ì5 1Ì" `M$3Y 8IY|X {,� Ê» �Z;$ Y {/> Ê» CÌ;95 )-( &Y 8^I Ã| �Z( É,� �{ )-( J¼� '°
|>Z^  }/�v» Ã�Ì Z°» )-( .|>Z" Ê¼  �Y{ Ê9 » )-( J¼� É,� �" 'ÌP,Y É&�, NZ3 �YY Ã|»G )�|" l#Z$  }Z�Y �".J¼�

 1ÌH ZÌ» Z" Ê¼¸I 12G,Z= �Z¼Ì5 �{ )-(5/5{,|X �$» Ê$ Z� 3/0Z�Ê» �Y| Y{�=�" 12G,Z= �Z¼Ì5 �{ )-( J¼� &Y �$-Ì" �$» Ê$ 
|>Z" .É�Z»G QK� �{ )-( J¼� É,� �" '#/ ZY É&�, NZ3 �YY1|>Z" Ê» �Y{ Ê9 » |��{ .Z" *& C2 NZ3 �Z¼Ì5 �{ )-( J¼�

 1ÌH ZÌ»7Ê"Z4-" }�2 �Z¼Ì5 '" )^�  �$» Ê$ Z� 5/1'PZ» �Z¼Ì5 '# )^�  ,�$» Ê$ Z� 8/1�$» Ê$ Z� |2Z> �Z¼Ì5 '" )^�  ,2/3
{�Y{ J¼� @#Y�<Y �$» Ê$ Z� .ÉZ2�Z¼Ì5 l/03 �{ ÊP, |>Z" Ê¼  �Z;$ Y &Y �,{ |2Z> �Z¼Ì5 l/03 �{ Ã|»G )�|" l#Z$  '$^PY

 �Ì  )-( J¼� Ã|> �$¼( cY�€ 1Ì" Ê=|9^�R 'WÌ$  �{ , '#/ ZY É&�, NZ3 c|> �|4R �2 |�� Ê» �;  '" Ã�Ì Z°» )-(
�Y '$<Z# @#Y�<Y).|>Z" Ê¼  �Y{ Ê9 » )-( J¼� É,� �" Ê��< , Ê¸�Y �/$(Z< ,{ 8"Z4$» �YY .Z" )-( J¼� 1#�$-Ì" ÊP,

 1ÌH ZÌ»1/7,8/6Ê¼¸I 12G,Z= �Z¼Ì5 '" :/"�» OÌ5�5 '" +�Y| Y{�=�" 12G,Z= , *& C2 NZ3 +|>Z" Ê» *& C2 NZ3 .1#�$¼(
 1ÌH ZÌ» Z" �Ì  )-( J¼�4/3,2/4Ì5�5 '" �$» Ê$ Z� Ê¼¸I 12G,Z= ÉZ2�Z¼Ì5 '" :/"�» O+�Y| Y{�=�" 12G,Z= , fZ^ )�{ +

|>Z" Ê» fZ^ )�{)7,Y|+2,4,5,6.(
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 Ä¿Y|7 ½�Á 

8"Z4$» �YY , Ê��< �/$(Z< ,Ê¸�Y �/$(Z< �YY , '$<�H  �Y�I É&�, NZ3 ÉZ2 f,� �ÌYZ5 )v5 ' Y{ |� *&, '( |2{ Ê» *Z-  l#Z$ 
Y{ Ê9 » ' Y{ |� *&, É,� �" Z% G|>Z" Ê¼  �.C¼#�(Z» ' Y{ |� *&, 1ÌH ZÌ»56/29*G C¼Ì9Ì» , L�= 89/28Ã|> )^Y 

)�Y)7,Y|+2,4,5,6.(

[Ì)Á (ÁY Ä!u�» �' ®U; 9Z,>M ��4 M!L ½�Á 

12G,Z= �Z¼Ì5 ÊP, |>Z" Ê¼  �Y{ Ê9 » E-3 [Z$<G &�2 a¸� *Y�Ì» É,� �" �Ì#Z^ �{ 'ÌP,Y É&�, NZ3 �YY |2{ Ê» *Z-  l#Z$ 
 Z" Ê¼¸I 1ÌH ZÌ»2079 1ÌH ZÌ» Z" �Y| Y{�=�" 12G,Z= �Z¼Ì5 '" )^�  cM^ �{ L�= 2781&�2 a¸� �$¼( Ê &, �;  &Y cM^ �{ L�= 

)�Y '$>Y{ .�{ &�2 a¸� *Y�Ì» '( É�/? '" |>Z" Ê» �Y{ Ê9 » Ê¸�Y �/$(Z< ,{ �{ 7Z� �YY |2{ Ê» *Z-  U Z#�Y, '#�W5 7,|+
� &Y �$-Ì" 1ÌH ZÌ» �/? '" L/� 7Z� L�Z%R 7Z� '" )^�  L/� 7Z� �{ Ê=| �Z" *Y�Ì» @#Y�<Y .Z¼$XY '( |>Z" Ê» L�Z%R 7Z

|>Z" Ê» L/� 7Z� �{ &�2 a¸� @#Y�<Y 8»Z� .�{ 7,Y '¸X�» �{ E-3 [Z$<G &�2 a¸� *Y�Ì» É,� �" '#/ ZY É&�, NZ3 �YY
 É�Z»G QK�11ÌH ZÌ» Z# *& C2 NZ3 �Z¼Ì5 ,|>Z" Ê» �Y{ Ê9 » |��{ 1779L�=�;  &Y Y� &�2 a¸� *Y�Ì» 1#�$¼( cM^ �{

1ÌH ZÌ» Z" |2Z> �Z¼Ì5 , Ê &,3273)�Y '$>Y{ Y� &�2 a¸� *Y�Ì» 1#�$-Ì" cM^ �{ L�= .'" Ã�Ì Z°» )-( �Z¼Ì5 '� *ZÌ» �{
É&�, NZ3 c|> @#Y�<Y Z" OÌ5�5 )'PZ» , Ê"Z4-" }�2 ,*& C2 NZ3 ()�Y '$<Z# @2Z( Ê &, �;  &Y &�2 a¸� *Y�Ì».�YY 

Ê¼¸I 12G,Z= �Z¼Ì5 ÊP, |>Z" Ê¼  �Y{ Ê9 » )A� 1#Y É,� �" �/$(Z< ,{ 8"Z4$» +1ÌH ZÌ» Z" *& C2 NZ31004cM^ �{ L�= 
Ê¼¸I 12G,Z= |2Z> �Z¼Ì5 , 1#�$¼( +1ÌH ZÌ» Z" fZ^ )�{3268 Ê &, �;  &Y Y� E-3 [Z$<G &�2 a¸� 1#�$-Ì" cM^ �{ L�= 

|9$>Y{)7,Y|+3Z56.(

½�Á[Ì)Á Ä!u�» �' ®U; 9Z,>M ��4 M!L 

`M!3 �!" &�2 a¸� *Y�Ì» ÊP, ,|>Z" Ê¼  �Y{ Ê9 » &�2 a¸� É,� �" 'ÌP,Y É&�, NZ3 �YY 7,Y '¸X�» '"Z-» 1Ì+, L,{ '¸X�» �{
1ÌH ZÌ» Z" �Y| Y{�=�" 12G,Z= �Z¼Ì5 �{ 7,Y '¸X�»1674Z!" Ê¼¸I 12G,Z= �Z¼Ì5 �{ &�2 a¸� *Y�Ì» &Y �$¼( cM^ �{ L�= 1ÌH Z!Ì»

1740 )�Y Ã{/" cM^ �{ L�= .|>Z" Ê¼  �Y{ Ê9 » 1Ì+, L,{ '¸X�» �{ Ê¸�Y �/$(Z< �{ 7Z� �YY 7,Y '¸X�» `M3 �" .�YY 1Ì9i¼2
 |!>Z" Ê!¼  �Y{ Ê!9 » 1Ì+, L,{ '¸X�» �{ &�2 a¸� *Y�Ì» É,� �" �Ì  '#/ ZY É&�, NZ3 .L,{ '!¸X�» �{ 7,Y '!¸X�» `M!3 �!"

 G &�2 a¸� *Y�Ì» 1#�$-Ì" Y� &�!2 a!¸� 8IY|!X 7,Y '¸X�» �{ '( |>Z" Ê» *& C2 NZ3 �Z¼Ì5 '" :/"�» Ê &, �;  &Y E-3 [Z$<
)>Y{)7,Y|+3Z56.(
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 (Á|)2-KZ; M!,N» DZ4 ZÁ��IY l¯�» A¿ZË�YÁ ÄËBCe JË' 'ÂN¿ ÊLY�� RZ17 DÁ� �] D��Á 

' Y{ |� *&, )-( J¼� ' Y{ {Y| 5 
'5/" �{

{Y| 5`Ms 
'5/" �{

'3Z> {Y| 5 jZA5�Y
'5/" 

`Ms jZA5�Y 
1Ì#Z^ 

' Y{ {�°¸¼� É
{Y&G'+�{

c"Z9» 

**9/131 ns99/0 **6/4088 **5/4532 **9/1 **4/931 *6/10 **1/1081429 2 7Z� 
5/2 66/0 4/37 5/43 06/0 02/11 13/2 2/10079 6 ZK31
ns07/0 ns3/1 **9/392 **8/428 ns05/0 ns29/4 *95/4 **6/330240 1 Ã�Ì#Z^ cZÌ¸¼� 
ns78/0 ns3/0 **7/72 **5/89 ns07/0 ns32/10 ns62/1 **1/31936 2 7Z� *j.Ã�Ì#Z^ 

08/1 05/1 3/6 6/4 09/0 96/3 62/0 8/1611 6 ZK32
ns76/0 **8/30 *9/52 *3/56 **26/0 ns62/0 ns03/1 **1/55527 3 Ã�Z%" cZÌ¸¼� 
ns22/1 *29/2 ns9/31 ns8/31 ns09/0 ns05/2 ns99/1 ns3/4486 6 7Z�*j.Ã�Z%" 

41/1 69/0 8/14 8/13 05/0 25/2 22/1 6/4311 18 ZK33
ns39/0 **58/2 ns6/15 ns6/17 ns002/0 ns85/2 ns25/0 ns4/3956 3 j.Ã� #Z^ *j.Ã�Z%" 
ns47/0 ns55/0 ns4/27 *1/28 ns13/0 *2/4 ns13/2 ns8/1581 6 7Z� *Ã�Ì#Z^ j*j.Z%"Ã�

63/0 6/0 9/11 1/11 09/0 52/1 97/0 7/2540 18 8( ZK3 
7/2 5/14 1/18 8/16 4/11 5 7/7 7/13 C.V % 

*, **  ,ns�Y{ Ê9 » �Ìs , |��{ l9^ ,|��{ E# QK� �{ �Y{ Ê9 » OÌ5�5 

(Á|)3-KZ; M!,N» DZ4 ZÁ��IY l¯�» A¿ZË�YÁ ÄËBCe ��4 M!L DÁ� �] D��Á 

'¸X�» &�2 a¸�L,{ 7,Y '¸X�» &�2 a¸� É{Y&G '+�{ c"Z9» 
**77/61 **22/184 1 7Z�

22/1 06/0 4 ZK31
ns05/0 ns92/5 1 Ã�Ì#Z^ cZÌ¸¼�
*37/0 ns83/6 1 7Z�*j.Ã�Ì#Z^

34/0 003/1 4 ZK32
**16/0 ns67/4 3 Ã�Z%" cZÌ¸¼�
**32/1 **69/3 3 7Z�*j.Ã�Z%"

06/0 51/0 12 ZK33
ns33/0 ns25/1 3 j.Ã�Ì#Z^*j.Ã�Z%"
ns33/0 ns91/0 3 7Z�*Ã�Ì#Z^ j*j.Ã�Z%"

26/0 27/1 12 8( ZK3
2/30 4/46 C.V %
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(Á|) 4–ÃBÌËZ5 D��Á KZ; mY�Z] ÊLY�� RZ17 [Ìa¿ZÌ» 
É&�, NZ3 

Ã�Ì#Z^ 
{�°¸ 

' Y{ 
)kg/ha(

`Ms 
1Ì#Z^

)cm(

jZA5�Y
'5/" 

)cm(

{Y| 5
'3Z> 
'5/"�{ 

{Y| 5
Ms`

'5/"�{ 

{Y| 5
' Y{ 

'5/"�{ 

{Y| 5 
'5/"

)m2(

J¼� 
)-( 

)cm(

' Y{|� 
)gr(

1Ì+, 
7,Y 

)kg/plot 
(

1Ì+, 
L,{ 

)kg/plot 
(

‡.�Y| Y{�=�"3001/135/247/24/177/165/252/525/29781/2675/1
12G,Z!!!!!!=4366/129/247/23/224/218/245/531/29079/274/1

(Á|) 5–Ã�Z%] RZÌ!OL mY�Z] ÊLY�� RZ17 [Ìa¿ZÌ» 
cZ!!!!!Ì¸¼�{�°¸¼�`MsjZA5�Y{Y| 5{Y| 5{Y| 5{Y| 5J¼�' Y{|�7,Y 1Ì+,L,{ 1Ì+,

E�#{395138/247/22/203/196/275/518/29243/2686/1
'PZ»3415/127/247/21/183/178/252/552/29426/2624/1
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EFFECT OF TILLAGE METHOD ON CHECKPEA YIELD 
 IN COLD DRYLAND CONDITIONS 

REZA RAHIMZADEH, AHMAD SHARIFI, ARZHANG JAVADI 
 

Abstract 
In order to study the effect of different tillage methods on chickpea yield this 

experiment was carried out in Dryland Agricultural Research Institute in Maragheh 
station from 1999 to 2003. This experiment conducted with two factors by Randomized 
Complete Blocks Design using Strip Plots in 3 replication. The main plot was primary 
tillage at 2 levels, moldboard plow and chisel plow and secondary tillage in sub plot at 4 
level included disk harrow, leveler, rotary harrow and broadcasting (check). In this 
experiment some traits such as plant height, lowest pod, number of pod per plant, 
number of seed per plant, planting depth, hundred kernel weight(HKW), grain yield, 
plant/m2 and weight of weeds in two stage were evaluated. Statistical analysis showed 
significant differences among the treatments. Primary tillage had significant effect 
(P<1%) on grain yield. Chisel plow with average 436 kg/ha grain yield better than 
moldboard plow whit 300 kg/ha grain yield. Also secondary tillage had significant 
effect at 1% level on grain yield. Highest grain yield obtained from rotary harrow with 
average of 431 kg/ha grain yield and better than disk harrow, leveler and check with 
average 395, 340 and 306 kg/ha grain yield, respectively. Interaction effects of factors 
had no significant differences but the most  grain yield obtained from  chisel plow + 
rotary harrow with average 509 kg/ha grain yield and MIN grain yield obtain from 
moldboard plow + broadcasting + disk harrow with average 260 kg/ha grain yield. 
Generally the crop yield was very low because in three years of four years (1999- 02) 
the among of rainfall with 201.3, 264 and 203.3 millimeter was lower than long rainfall 
period (350 millimeters) but with good seed bed preparation can increased the yield 100 
percentage higher than traditional method in chickpea.    

Key words: Tillage, Chickpea, Yield, Crop morphology, Dry condition 


