
̂PR

 

�#] �f�] ¾Ë�f]Â0e" Ä*Æ% dÆ7 É��Á mZN P0fQ" ÉZÆ)Á� <���]8�MÂK" {�A0¼O �] B; �RY Á 'Kb�'K$W 
µÂ !" <¨*¯ Á <¼¯)324(

 ] ÊdQ|$/»H¾ÌCD É�Â^<» F��Y Zi�»ÔnHÂ* 8d� �.GY ÊdQ 1

Ã'*AW 
 <#@I NIZG ddQ  ] |<T�|<J~ U�uÂ<» �_] �Y Ã{Z¨f%Y d%Y N#Y@§Y  ] Á� ZI . W] É��Á zZWy ZW%Z<» ÉZ]�Á� ÉÁ� XÌE/'

 d%Y É�Á�i �_] LÂ¿ ¾#Y d�ZG d]* �f>] Z%Z<»  Ì]' �Â�<» .ÉZWI zÂWd] r�e ZgZT �{ -Ôa dÌd€%Y N#Z»�D ,# HÁ� ¾#Y �Y
|� UZA¿Y jY�Y{ É��ÁZ"G -ZEÌE/' ÃZ!f>#Y �{ �Y�M'  % Z] Ê§{Z^' O»ZG .É�Z% Ã{Z»D O»Z� Êd�Y -�G 89W% Á{ �{ ¾Ì»� O»ZG

|�  f§�³ ��¿ �{ �Y�M'  % �{ 89% N� �{ É��Á zZy -YÁ{Y �Y Ã{Z¨f%Y ÊQ�§ -�G Á �Z]] Á @Ì#Za .�Y {Â] -�Z.Q ZI�Z$Ì' :
1-X$Q �{ �Y{ (Y{�³�] ¾IDÁZ³ Z] [k�35-30�f» Êf¿Z% +,>#{ 
2-X$Q �{ �Y{ (Y{�³�] ¾IDÁZ³ Z] [k�35-30�f» Êf¿Z% +�Á�dÌ'Â' 
3-X$Q �{ Ê$dT ¾IDÁZ³ Z] [k�35-30�f» Êf¿Z% +,>#{ 
4-X$Q �{ Ê$dT ¾IDÁZ³ Z] [k�35-30�f» Êf¿Z% +�Á�dÌ'Â' 
5-X$Q  ] ¾M��#�35-30�f» Êf¿Z% +X$Q  ] �Y{ (Y{�³�] ¾IDÁZ³30-25+,>#{ 
6-X$Q  ] ¾M��#� 35-30�f» Êf¿Z% +X$Q  ] �Y{ (Y{�³�] ¾IDÁZ³30-25+Á��dÌ'Â'.

|� Ã{Z¨f%Y @Ì#Za O^§ �{ &E§ ¾M��#� �Y .ÉZI�f»Y�Za É�IZl yÂ^k» U�* zZy @.W% |��{  .%Z/» HzZy wÁ�k» oyZ� H
(|� @.% dQ�% oyZ� H(|� 5Â^/» {�Md$Q ÁÃ�Y|¿Y |¿|#{�³ É�Ì³.zZWy -YÁ{Y �Y Ã{Z¨fW%Y ÉZWI�Z$Ì'  WG {Y{ (Z"W¿ B#Zf¿ 

* �{ Y� É�f"Ì] NIZG @Ì#Za O^§ �{ É��Á O^§ �{ -YÁ{Y ¾#Y �Y Ã{Z¨f%Y  ] d.>¿ zZy wÁ�k» oyZ� Á É�IZl yÂ^k» U�
 |<I{ Ê» (Z"¿ �Z]] .zZWy ÉZWI�Z$Ì' �Y Ã{Z¨fW%Y 5Â^W/» {�WMd$Q Á (|�@.% dQ�% oyZ� H(|�@.% |��{ ��¿ �Y ¾Ì<Y$I

 {Y{ (Z"¿ Y� É�f"Ì] �#{ZE» �Z]]  ] d.>¿ @Ì#Za �{ É��Á .O»ZQ  %  G {Y{ (Z"¿ ¾Ì<Y$I B#Zf¿ XW$Q Á -YÁ{Y LÂW¿ H{�]�ZWG (Z»� 
X$Q �{ �Y{ (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y  M#�Â9] |�Z] �Y_³�ÌcZ' ‘Â§ ÉZI�f»Y�Za ÉÁ� |¿YÂ' Ê» É��Á zZy -ZÌd$Q35-30Êf¿Z% 

ÌgÂ' Ê¨ÌG Á Ê$G ��¿ �Y Y� É�f"Ì] 5Â^/» H{�Md$Q Á (|�@.% dQ�% oyZ� H@.% |��{ �dÌ'Â'Á� ÃY�$I  ] @Ì#Za O^§ �{ �f» |
{Â$¿ .d%Y  Ì�Â' O]ZT ¾M��#� �Y Ã{Z¨f%Y [k� �Y O�Z7  #p dk% {Â*Á -�Â� �{ ¾Ì<Y$I.

ÃMYÁ'*0¯:U�uÂ<» H|<T�|<J~ HÉ��Á zZy 

1-I Z…QYÌ-Z$dQ ÊE/' @G�» Ì-ZE��ÁZ"G É.e K]Z<» ÁÌ=ÊV�Z§ 
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˺-vbwxb :
{�Y{ �ZÌ¿ ��I mdQ �Y É�ZQ Á ÊgZQ �f>]  ] |<T�|<J~ .Á [GY�f» É|7 Z' H@#� Êf>#Z] Ê» Ê/9% zZy

�Z] �_] �Ì>» �{ É|<d] Á Êf>a |TZ§{{�³ O�Z7 Ê=#�% Á dyY <M# ({�  ¿YÂ* Z' |.ÊE$Q zZy ÊGÂa  ~�I

 Y|Ìa É�f"Ì] {Â.]] {�Y{ |<T tY�kf%Y |<#D�§ �{ Ê$]» NE¿  G  "#� OM� H|�Z] �f"Ì] Ê»|<G .ÉZ]�Á�

zZy mdfk» zZy  dÌ%Á LÂ¿ ��¿ �Y |¿�Ì³ Ê» �Y�T Ã{Z¨f%Y {�Â»  G É��Á UZA¿Y -Z=§{ {Y|=' Á (Z»� H��Á

ZÌd$Q|<'ÁZ¨f» É��Á zZy - G(Y@Ì» ¾Ì<Y$I Á {Ây yZy Z#Z=» Á Z#Y@» OÌg{  ] UY|G�I  G ÉY  <#@I

' d/' Y� (D �Y O�Z7 |»D�{ Z# 5Â^/» {�Md$Q d%Y ¾M$» |<<G Ê» {ZA#YZ|<I{ �Y�T �Ìc .�{ XÌE/' ¾#Y�]Z<]

d%Y É�Á�i H¾Ì»�  Ì]' mdfk» ÉZ]�Á�  <Ì»� .Ê"#Z»�D Zf%Y� ¾#Y �{ Z¨f%Y Z] �Y Ã{ LYÂ¿Y mdfk» ÉZ]<Ì�Z»

zZy É��Á �_] �f>]  Ì]' d]* zZy jÂd9» ÊM#@Ì§ &#Y�� ¾ÌÌ=' �Â�<»  ] U�uÂ<»|<T�|<J~ Á&#Y�� ¾#Y �cY

|#{�³ Y�*Y 5Â^/» Ê¨ÌG Á Ê$G {�Md$Q ÉÁ�.

(Y�!#{ Á Y@#�#Z³)1999 ({�Md$Q Á zZy ÉZI�f»Y�Za ÉÁ� Y� UÂ%�» sÁ� Á É��Á zZy [G sÁ� Á{

T�|<J~|¿{�G  >#ZE» |< .zZy [G Á ({� ,>#{ �Z] ,# Á �Y{ (Y{�³�] ¾IDÁZ³  dÌ%Á  ] UÂ%�» É��Á zZy

|#{�³ UZA¿Y ({� ,>#{ -ZÌd$Q �Z] ,# Á Ê$dT ¾IDÁZ³  dÌ%Á  ] É��Á .(Z"¿ B#Zf¿ N#Z»�D 5Z% Á{ �Y ?a

[G sÁ�  ] d.>¿ Y� É�Y{ Ê<=» FÔfyY UÂ%�» É��Á zZy sÁ� �{ zZy d»ÁZE»  G {Y{(Z"¿ É��Á zZy 

|I{ Ê» .d§Z# NIZG UÂ%�» É��Á zZy sÁ� �{ @Ì¿ zZy É�IZl yÂ^k» U�* ¾Ì<Y$I .Ê#Z]¿ B#Zf¿

 N#Y@§Y  G {Â] (D �Y ÊGZ7 N#Z»�D30�f]] &#Y��  ] UÂ%�» É��Á zZy sÁ� �{ |<T�|<J~ {�Md$Q É|��{ 

{�Y{ wZ.'�Y �f>]  Ì]' .

(Y�!#{ Á ,#@gZÌ])2000 (] É��  zZy sÁ� Á{ Y� [ÌEf>» d"G Á � 'YÂÌ'Á� Á �Y{ (Y{�³�] ¾IDÁZ³ Z

|¿{Y{ �Y�T Ê%��] {�Â»  gZMÌf#�' U|<³ Á |<T�|<J~ 5Â^/» {�Md$Q Á zZy ÊM#@Ì§ yYÂy ÉÁ� .d»ÁZE» (Y@Ì»

» 5Â^/» Á{ �{ {�Md$QÁ zZyÂd§�³ �Y�T Ê%��] {� .Á{ �I �{ zZy d»ÁZE» (Y@Ì»  G {Y{ (Z"¿ B#Zf¿

��Á zZy sÁ� �{ 5Â^/» (Z"¿ @Ì¿ Y� É�Y{ Ê<=» FÔfyY  G d§Z# NIZG [ÌEf>» d"G  ] d.>¿ UÂ%�» É

|¿{Y{ .d§Z# N#Y@§Y [ÌEf>» d"G  ] d.>¿ UÂ%�» É��Á zZy sÁ� �{ |<T�|<J~ �{ Ê$G {�Md$Q .ÊgZ7 �{
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|#{�!¿ Ã|IZ"» {�Md$Q ��¿ �Y sÁ� Á{ ¾Ì] É�Y{ Ê<=» FÔfyY  gZMÌf#�' U|<³ {�Â» �{  G .Ê#Z]¿  AÌf¿ (Z"¿

d%Y �cÂ»  "#� OM� Á |<T �|<J~ 5Â^/» N#Y@§Y �{ zZy d»ÁZE» (|� [G  G {Y{.

(Y�!#{ Á ÂCZI)2000 ({�ÂW» |W<T�|<J~ �{ zZWy ÊWM#@Ì§ -ZÌ�Â^y ÉÁ� Y� UÂ%�» É��Á zZy Á É�  zZy [G �Ìcx'
 |¿{Y{ �Y�T  =gZ9» .¿|� Ã{�] �ZG  ] UÂ%�» É��Á zZy �{  G Ê'YÁ{Y |<T�|<J~ {�Â» �{(Y{�W³�] ¾IDÁZ³ O»Z� |-ZWÌd$Q �ZW]Á{ H�Y{

 {Â] ,.% �Â'YÂÌfgÂG ,# �Y Ã{Z¨f%Y Á Ê¿� ,>#{ .zZy [G -ZÌd$Q �{ÊkÌ»  ¿Y|¿{ V�I Á Ê$dT ¾IDÁZ³ ÃZÌ³ ¾#Y {�Â» �{ É��Á

 |� UZA¿Y �Z]] �{ d�ZG -ZÌd$Q Á |�  f§�³ �ZG  ] @Ì#Za �{.ÊW<=» FÔfyY  G {Y{ (Z"¿ B#Zf¿ sÁ� Á{ ¾ÌW] É�Y{ �Y É��Á zZWy 
d�Y|¿ {Â*Á zZy wÁ�k» oyZ� Á É�IZl yÂ^k» U�* �{ �ÌÌJ' ��¿ .É��Á zZy [G sÁ� �{ Ê¿�Á &%Âf» �9T52/6ÊdÌ» 

UÂ%�» É��Á zZy �{ Á �f»81/3|#{�³ s�Y@³ �f» ÊdÌ» .&%Âf» �Âe  ] UÂ%�» sÁ� {�Md$Q ��¿ �Y25sÁ� �Y �f"WÌ] |��{ 
[GzZy{Â$¿ |ÌgÂ' 5Â^/» É��Á.

YÁ ,gZkÌ» Á ,#@>g)2000 (dW»ÁZE» N#Y@§Y �{ Y� �Y{ (Y{�³�] ¾IDÁZ³ Z] UÂ%�» É��Á zZy Á É��Á zZy [G sÁ� Á{
|¿{Y{ �Y�T Ê%��] {�Â» |<T�|<J~ d�ZG �Y ?a zZy .Ã�Y|¿Y XW$Q �{ Y� Ê³{�"W§ HzZy wÁ�k» oyZ� É�Ì³30É�Wf» Êf¿ZW% 

m#{� ÉÁ�{Y{ (Z"¿ sÁ� Á{ �I �{ d"G ÉZI .¾#Y  f.gY{Â.¿ Ê¿Y�/] Á 5Â.T O]ZT �Ìn |7 �{ Ê³{�"§.
{�Z]<#�HÊ¿�Zf%Y Á -Á�~ )2001 (zZy Ê] sÁ� Á{ �ÌcZ'  >#ZE»  ] Ê"#Z»�D �{ ¾IDÁZW³ Z] 5ÁY|f» É��Á zZy Á É��Á

(Y{�³�] |<fyY{�a |<T�|<J~ ÉÁ� �Y{ .-|»  ] Z]"#Z»�D5|Ì»ZA¿Y 5Âe  ] 5Z% .»�D 5ÁY 5Z% Á{ Êe Ê#@* NIZG ,# �Y ?a N#Z

{Y|¿ (Z"¿ �!#|M#  ] d.>¿ Y� É�Y{ Ê<=» FÔfyY sÁ� Á{ �I �{ {�Md$Q 89% H{�Md$Q �{.
¾#{Á�Â] Á YÂd$~ HÂM<>'Y{)2002 (-ZWÌd$Q ZW%Z<» XW$Q ÊW%��]  W] |<T�|<J~ É��Á zZy {�Â» �{ ÊEÌE/' UZA¿Y Êe

zZy |<fyY{�a É��Á .X$Q  % O»Z� N#Z»�D ÉZI�Z$Ì'3H5Á7Êf¿Z% �f» |�  f§�³ ��¿ �{ É.zZWy XW$Q  G {Y{ (Z"¿ B#Zf¿-
É��Á3mdQ Ê§ZG 5�f<G Z] ÃY�$I zZy d]Âe� �f"Ì] É�Y|]!¿ hQZ] �f» Êf¿Z% d%Y  f�Y{ ��I ÉZI .Á{ N#ZW»�D UÁ{  d7�» �{

zZy �Z$Ì' zZy Á UÂ%�» É��Á zZWy  #Â¿Zc -ZÌd$Q ÃY�$I  ]  f"a ÉÁ� É��Á {�³ UZWA¿Y ,>W#{  dÌW%Á  W] É��Á |W# .B#ZWf¿

zZy  G {Y{ (Z"¿ UÁ{ N#Z»�D{�Y|¿ 5Â^/» {�Md$Q Á zZy &#Y�� �ÌÌJ' �{ Êf.ƒ» �ÌcZ' �f"Ì] É��Á.
Ê<$#� Á VY{�ÂG)2002 ((Y{�W³�] ¾IDÁZ³ �Y Ã{Z¨f%Y Z] UÂ%�» sÁ� Á [ÌEf>» d"G �Y Ã{Z¨f%Y �ÌcZ' ÊEÌE/' UZA¿Y Êe

 �|<J~ {�Md$Q Á zZy ÊM#@Ì§ yYÂy ÉÁ� Y� ,>#{ Á �Y{ |W¿{Y{ �Y�WT  >#ZE» {�Â» |<T .�Y Ã{Z¨fW%Y Á ÊIZWÌ³ ÉZW#ZE] ¾fW�Y|]!¿
 |#{�³ jZkf¿Y UÂ% �Z$Ì' (YÂ<Q  ] @Ì¿ ,>#{ Á �Y{ (Y{�³�] ¾IDÁZ³ .�Y ?a6|W»D d%|] �#� B#Zf¿ N#Z»�D 5Z% .&W%Âf» �W9T

 ÊIZÌ³ ÉZ#ZE] ÃY�$I  ] ,>#{ Á �Y{ (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y sÁ� �{ ZI  yÂdG Ê¿�Á dW§Z# N#Y@W§Y UÂW%�» sÁ�  W] d.>¿ .
{Y{ (Z"¿ �!#{ sÁ� Á{ Z] Y� É�Y{ Ê<=» FÔfyY ,>#{ Á �Y{ (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y sÁ� �{ 5Â^/» (Y@Ì» .(Y@Ì» ¾#�f$G

|»D d%{  ] [ÌEf>» d"G sÁ� �{ |<T �|<J~ 5Â^/».

2-Z, XÁ� Á {YÂ" :

XÌE/' ¾#YN#Z»�D -�Â^] dÌd€%Y-Ôar�e ZgZT �{ �{ Y�*Y  ] Ê§{Z^' O»ZG ÉZ]GÂd] |»D .-�G

zZy -YÁ{Y �Y Ã{Z¨f%Y ÊQ�§ -�G Á �Z]] Á @Ì#Za 89% Á{ �{ ¾Ì»� O»ZG É�Z% Ã{Z»D Êd�Y N� �{ É��Á

 89%|�  f§�³ ��¿ �{ .Ã{�YÁ{ ZI�Z$Ì' {Y|=' Á  % ZI�Y�M' {Y|='|#{�³ jZkf¿YO»Z�  G |¿{Â] �#� {�YÂ» :

1-�³�] ¾IDÁZ³ Z] [k� (Y{ X$Q �{ �Y{35-30�f» Êf¿Z% +,>#{ 

2-(Y{�³�] ¾IDÁZ³ Z] [k� X$Q �{ �Y{35-30Êf¿Z% �f +�Á�dÌ'Â' 
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3-X$Q �{ Ê$dT ¾IDÁZ³ Z] [k� 35-30�f» Êf¿Z% +,>#{ 

4-X$Q �{ Ê$dT ¾IDÁZ³ Z] [k�35-30�f  Êf¿Z% +�Á�dÌ'Â' 

5-X$Q  ] ¾M��#� 35-30�f» Êf¿Z% +¾IDÁZ³(Y{�³�] X$Q  ] �Y{30-25+,>#{ 

6-X$Q  ] ¾M��#� 35-30�f» Êf¿Z% +(Y{�³�] ¾IDÁZ³ X$Q  ] �Y{30-25+�dÌ'Â'Á� 

pÁ{ ¾#Y  G d%Y �G}  ] U�Y�Z]] �{ [I Á @Ì#Za �{ [I �Z$Ì' Ã{� 5Z$QY &E§ ¾M��#� �Y Ã{Z¨f%Y Á |�

{Â] @Ì#Za �{.#Z»�DNÁZ"G -ZEÌE/' ÃZ!f>#Y ÊiY�Y �{ �{ Y�*Y  ] jY�Y{ É��D|».U�p ÉZI{ÂG] #@A' VZ%Y �

 §ZiY ¾Ì»�  ] É{ÂG  Ì�Â' Á zZy|#{�³ .5Á|*1|I{ Ê» (Z"¿ Y� N#Z»�D {�Â»  Q�@» zZy -Z^k"» .

µÁ'71-`ËZ"�; ÉY�7Y /!" mZN <^Z*¼*) ÂAË1*§ JZ Q�" 

X$Q 
(cm) 

EC 
(ds/m) pH O.C 

(%) 
j_* O]ZT �¨>§

p.p.m. 

fa O]ZT [Ì%Z
 j_*

p.p.m. 

ddÌ% 
(%) 

V�

(%) 
¾� 
(%) zZy d§Z] 

15-056/05/855/02/31947/433/201/38Ê»Âg 
35-1553/02/852/04/31838/416/199/37Ê»Âg 

(Y@Ì»  ] 5Â%� [T� �_] LÂ¿4�ZfMI �{ dÌ¿Â# {Â],Ì'Z»Â<a �ZG�_]  dÌ%Á  ]  G Ã|M�Y�'  d�Z§  ] Á5Êf¿Z% -

�f»{�³ d"G �!#|M# �Y #|.-�G É�ZÌ]D|� UZA¿Y (Â¨Ì% &%Â' ZI .

Ã�Y|¿Y O]ZT ÉZI�f»Y�Za�Z.Q É�Ì³|¿{Â] -�Y:

2-1-É�,Zn oÂ Q" 8�7mZN :

 ¿YÂf%Y �Y Ã{Z¨f%Y Z] ¿Â$¿ HyÂ^k» ÉZI �Y Ã{Z¨f%Y Z] Á |�  f�Y{�] zZy X$Q �Y Ã{�Âk¿ d%{ ÉZI

  .%Z/» zZy [A7 H ¿YÂf%Y {Z=]Y{�³#|.

)1(B.D= M/V 

B.D =  Z=M»�f» Êf¿Z% �] U�³ Z>7�] zZy É�IZl yÂ^k» U�* M=�{ {ÂW*Â» ,"Wy zZWy U�W*

 ¿Â$¿  Ed7U�³ Z>7�] É�Y{�] V= ¿Â$¿  Ed7 [A7] ÉY{�]Z=M» �f» Êf¿Z% Z>7� 

2-2-mZN <6Á�Q" pNZ):
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 {Y =' -Ôa �I �{ ÊeÁ�k» B<% }Â¨¿ ÃZ!f%{ �Y Ã{Z¨f%Y Z]10�I �{ Á -ZÌd$Q �Y |=] Á O.T }Â¨¿ 

Z' �¨� X$Q �Y  9E¿40zZy ÊeÁ�k» oyZ� �f» Êf¿Z% Ã�Y|¿  |� É�Ì .

2-3-B') 1^� 'S�{ Ä^�Z!":

 'Â] |��{ ¾ÌÌ=' ÉY�] ÉZI 'Â] {Y|=' HÃ|�@.%d7Z>»  ] Ê#Z]]ZT OyY{ �Y  ¿Y�Á� �Â9] Ã|� @.% ÉZI 

� Ã{�$� HÃ|� Ã{Y{ �Y�T d�ZG �Y ?a -�G �I &%Á �{  G K]�»�f» [Ì¿||¿.Z>7�] Ã|� @.% ÉZI  'Â] {Y|='

{�³ (ZÌ] �#� -�Â�  ] Ã|� @.% ÉZI  'Â] |��{ Z>7�] Á O#|=' K]�» �f» ,# �{ Ã|� @.%  'Â] {Y|='#|.

)2(PPSM 

[

_____________ ] =m

SPGM)(P)(G)   

PPSM = 'Â] {Y|=' K]�»�f» �I �{ Ã|� @.% ÉZI SPSM =K]�»�f» �I �{ Ã|�  f�ZG �_] {Y|=' 

P=�_] yÂdy |��{ G=�_]  Ì»Z¿ ÃÂT 

2-4-B') 1^� dO�� pNZ):

zZWy -YÁ{Y {�WMd$Q Ê]Z#��Y (YÂ<Q  ] ZdnY ÃZÌ³ �Y�Ef%Y {ÂW� ÊW» jÂ>W/» dW�ZG Á É��Á .Y�W#� 

 'Â] s�Z$�  ¿Y{ {Y|=' �Y Ê^yZ� (YÂ<Q  ] ZI dÌE§Â» �Â9]  G Ê#ZI Ã{�  ¿YÂ* @Ì»D Ã{�ÁD (Á�Ì] zZy �Y �% Á-

Ê» Ã{Z¨f%Y �_] �f>] Á �_] dÌ¨ÌG Ê]Z#��Y ÉY�] (D �Y Á Ã{Â] |¿Y {Â�. .W%Z/» �W#� 5ÂW»�§ &%Â' oyZ� ¾#Y

|#{�³.

)3( ¦


��


L

Fi D
DDERI )1%(%
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%D =�Á� �{ Ã|� @.% (ZIZÌ³ |��{ DUY %(D-1) =�Á� �{ Ã|� @.% (ZIZÌ³ |��{ (D-1)UY 

D=d�ZG �Y ?a ÉZI�Á� {Y|=' F=ÊW» @.W% ÃZWÌ³ ¾ÌWgÁY  G d�ZG �Y ?a ÉZI�Á� {Y|=' 

{Â�)s�Z$� �Á� ¾ÌgÁY(L=dW%Y Ã|W� OW»ZG (|W� @.W%  MÌ»Z!<I d�ZG �Y ?a ÉZI�Á� {Y|=' 

)s�Z$� �Á� ¾#�yD.(
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 (Y@Ì»  ]68/85¾'Ê<=» FÔfyY Á �ZfMI �] d%Y Ã|»D d%{  ] ZI�Z$Ì' �#Z% Z] �Y{ .�Y Ã W%Y  W] wÂ]�» 5Â^/» (Y@Ì» ¾#�f$G
 5Â^/» (Y@Ì» Á @Ì#Za O^§ �{ ,>#{ ÃY�$I  ] Ê$dT ¾IDÁZ³4/40d%Y �ZfMI �] ¾' .Y�  WfM¿ Á{ 5Â^W/» {�Md$Q Z]  9]Y� �{

d�Y{ ��¿ |» |#Z] .Ã�Z]�{  G É{�YÂ»  M<#Y 5ÁY ¾IDÁZW³ Ê#Y�ZWG  Wd$* �Y |W#{�³ (ZWÌ] (|W�@.% dQ�W% oyZW� Á @.% |��{

(Y{�³�] X$Q HÊ$dT ¾IDÁZ³ �] �Y{35-30Êf¿Z% X$Q �] �f»30-25Êf¿ % �_W] �{ ,>W#{  ] d.>¿ �dÌ'Â'Á� �f]] {�Md$Q Á �f»
 Ê» ‘|� @Ì¿ 5Â^/» {�Md$Q {�Â» �{ |<T�|<J~ U�uÂ<»|<G .5Á|* �{  G �Â9¿Z$I  M<#Y UÁ{Ê» Ã IZ"» ‘Â§ |W��{ (Y@WÌ» {Â�

 (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y �Z$Ì' �{ @.% �Y|E» ZÌ'�'  ] �Z]] �{ ,>#{ Á �dÌ'Â'Á� ÃY�$I  ] �Y{20/91Á46/86Ê» |   WG |�Z]
Ê» É�]Y�] @Ì#Za �{ �Z$Ì' Á{ ¾Ì$I @.% |��{ (Y@Ì» Z] {Z.#�E'Ì] { 7 �{ Ê§ÔfyY 5Â^/» {�Md$Q ��¿ �Y ÊgÁ |<G �ZfMI �] ¾' d>

 Ê» Ã|IZ"» @Ì#Za Á �Z]] �{ �Z$Ì' Á{ ¾#Y ¾Ì]{Â� .Ã�Y|¿Y �{ ¾Ì<Y$I Á ZI�Z$Ì' �#Z% �{ ‘Â§ {�Â» @Ì¿ (|�@.% dQ�% oyZ� É�Ì³

 Ê» Ã|IZ"»{{�³ .Ê» ¾#Y�]Z<]  AÌf¿ ¾Ì<~ (YÂ' ÊW$¿ Ê#Z]<'  ] (|�@.% dQ�% oyZ� Á @.% |��{  G {Â$¿ É�Ì³ ÉZW#Â³ |W¿YÂ'
ÉpZ] {�Md$Q{Â$¿  *Â' @Ì¿ O»YÂQ �#Z%  ] |#Z] Á |�Z] 5Â^/» .d§�³ �Y�T Ê]Z#��Y {�Â» @Ì¿ XÌE/' ¾#Y �{  G O»YÂQ ¾#Y �Y ÊM#

 Ê» @Ì#Za �{ �_] �f>]  Ì]' �{ 5Â^/» ÉpZ] {�Md$Q |#{�³ (ZÌ]  G �Â9¿Z$I Á {Â] �f>]  Ì]' (Z»� �ÌcZ' zZy É@Ìkd�Z7 �] |¿YÂ'
 $>Ì¿Z³�YÁ�MÌ» dÌgZ=§ Á  f�Y_³ |I{ N#Y@§Y Y� Z] .{�#_a -�Â� jÂd9» Ê/9% zZy ,# �{ Êf>#Z]  G �_] (|�@.% �Y ?a Y�#�

{�Ì³ -�Â� ÊE$Q Á @Ìkd�Z7 zZy ,# �{ |#Z] ÃZÌ³ �cÂ» Â$¿ Á |��.

3-3-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] 8ZN d]�) oÂ0N �] É��Á:
5Á|*  ]  *Â' Z]5�Z$Ì' �{ UZy d]�� yÂdy (Y@Ì» ¾#�f"Ì] (Y{�³�] ¾IDÁZ³ Z] @Ì#Za �{ �dÌ'Â'Á� Á �Y{68/82 ] |��  

Ê<=» FÔfyY  G d%Y Ã|»D d%{zZy ÉZI�Z$Ì' UZ$' Z] É�Y{Ê» (Z"¿ �Z]] �{ Ã|� Ã{Z¨f%Y É��Á|I{ .yÂdy (Y@Ì» ¾#�f$G
 Z] UZy d]��25/76Ê» �dÌ'Â'Á� �Y Ã{Z¨f%Y ÃY�$I  ] Ê$dT ¾IDÁZ³ �Y Ã{Z¨f%Y  ] wÂ]�» |��{ Z]|�.

µÁ'75-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] 8ZN d]�) oÂ0N �] É��Á 
BZ"� 

mZN ÉZ,�Z¼*%É�� 
�ZÆ] 1*ËZL ¾*´¿Z*" 

�Y{ (Y{�³�] ¾IDÁZ³)35-30+ (,>#{ cd 53/76abcd 18/79A86/77
�Y{ (Y{�³�] ¾IDÁZ³)35-30+ (�dÌ'Â'Á� cd 53/76a68/82A61/79

Ê$dT ¾IDÁZ³)35-30+ (,>#{ bcd 23/77abc 27/80A76/77
Ê$dT ¾IDÁZ³)35-30+ (�dÌ'Â'Á� d25/76a81/81A04/79

¾M��#�)35-30+ ((Y{�W³�] ¾IDÁZW³
 �Y{)30-25+ (,>#{ 

bcd 54/77abcd 32/79A44/78

¾M��#�)35-30+ ((Y{�W³�] ¾IDÁZW³
 �Y{)30-25+ (�dÌ'Â'Á� 

bcd 77/77ab 77/80A27/79

*"¾*´¿Z A50/78A04/79
¾*´¿Z*" de� �{ 'Kf�, Ä]Z�" hWÂ¯ kÁ�[ ÉY�Y{ Ä¯ <ËZ,5%<KZ" krfNY ÉY�Y{ <¼¿ �Y{ 'K)Z])BÂ("�;
¾A¿Y{.(
¾*´¿Z*" de� �{ 'Kf�, Ä]Z�" t�1] kÁ�[ ÉY�Y{ Ä¯ <ËZ,5%<KZ" krfNY ÉY�Y{ <¼¿ �Y{ 'K()Z])BÂ("�;
¾A¿Y{.(



̂RR

 zZy -YÁ{Y ÊdG �Âe  ]  G É��Á dÌ$IY {�Â» @Ì¿ Ã{Z¨f%Y (Z»� H-YÁ{Y �cY �] ÃÁÔQ  G Ã|#{�³ hQZ] Ã|� Ã{Z¨f%Y @Ì#Za �{
{�Ì³ �Y�T .Ã{Y{ Ã|IZ"» Ê» (Z"¿ ‘Â§ 5Á|* ÉZI zZy �Y Ã{Z¨f%Y Z] Ã|»D d%{  ] UZy d]�� yÂdy |��{ ¾#�f"Ì]  G |I{ É��Á

 (Z>M# -YÁ{Y Z])(Y{�³�] ¾IDÁZ³ �Y{ +�dÌ'Â'Á� (Ê<=» FÔfyY Ê» (Z"¿ �!#|M# Z] Y� É�Y{ OW»YÂQ �ÌcZW' (D Ã|W$Q OWÌg{  G |<I{
 d%Y Ã{Â] -YÁ{Y {�Md$Q �] O^§ ,# Êe Ê9Ì/» .Ê» zZy �{ ÃZÌ³ Z%Z<» �Y�Ef%Y Á zZy Ê»�¿ Á ÊGÂa O»Z� O»YÂQ ¾#Y|�Z] .

|W<T �W�¿ �Y |<T�|<J~  "#� �{  TÂe Á Ã|� (D FY�eY �{  <#@.% K$A' Z.%  TÂe ¾f§�³ �Y�T pZ] Ê^WgZyZ¿ �W�¿ �Y Á ¾#�Wf$G 
{�Y{ Y� {YÂ» ¾#�f"Ì] .Ê» NIZG Y� |<T�|<J~  "#� yÂdy  *�{  "#�  ] d.>¿  TÂe (�Á N#Y@§Y Ê=Ì.e �Â9]|I{.

3-4-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] < :ZNZ¿ �] É��ÁÄ�Ë� �{ {Â7Â" ÉZ,:
Ê^gZyZ¿ (Y@Ì» ¾#�f$G ZI)(uÁ�fÌ¿ Á [Ì%Zfa H[#|% (#Za O^§ �{ "#� �{ @Ì|#{�³ Ã|IZ"» |<T�|<J~ ÉZI)5Á|*6.(

µÁ'76-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] < :ZNZ¿ �] É��ÁÄ�Ë  �{ {Â7Â" ÉZ, 
�ZÆ] 1*^ZL ¾*´¿Z*" BZ"� 

mZN ÉZ,�Z¼*%É��Á 
Na KNNaKNNaKN

�Y{ (Y{�WWWWW³�] ¾IDÁZWWWWW³
)35-30+ (,>#{ 

a49/2ab 17/7b13/1bc 83/1ab 11/7ab 71/1A16/2A14/7A42/1

�Y{ (Y{�WWWWW³�] ¾IDÁZWWWWW³
)35-30+ (�dÌ'Â'Á� 

abc 04/2a69/7ab 49/1bc 68/1b08/6b18/1A86/1A86/6A34/1

ÊWW$dT ¾IDÁZWW³)35-30+ (
,>#{ 

ab 15/2a53/7ab 49/1bc 84/1ab 78/6ab 50/1A2A16/7A49/1

ÊWW$dT ¾IDÁZWW³)35-30+ (
�dÌ'Â'Á� 

ab 20/2a46/7ab 44/1c53/1ab 48/6ab 44/1A87/1A97/6A44/1

¾MWWWWWWWW��#�)35-30+ (
�Y{ (Y{�WWWWW³�] ¾IDÁZWWWWW³

)30-25+ (,>#{ 

ab 28/2ab 08/7ab 61/1abc 96/1ab 89/6ab 65/1A12/2A96/6A63/1

¾MWWWWWWWW��#�)35-30+ (
�Y{ (Y{�WWWWW³�] ¾IDÁZWWWWW³

)30-25(+�dÌ'Â'Á� 

ab 18/2a67/7ab 25/1c54/1ab 77/6a06/2A86/1A22/7A66/1

¾*´¿Z*" A23/2A43/7A40/1B73/1A69/6A59/198/102/750/1
¾*´¿Z*" de� �{ 'Kf�, Ä]Z�" hWÂ¯ kÁ�[ ÉY�Y{ Ä¯ <ËZ,5%<KZ" krfNY ÉY�Y{ <¼¿ �Y{ 'K)Z])BÂ("�;
¾A¿Y{.(

0SY JY�RY de� �{ Ã') Ã{Y{ BZ�¿ Ä]Z�" t�1] kÁ�[ Z] Ä¯ BÂf� �, Á PË{� �, �{ <5%krf(NY ÉY�Y{
<KZ"<¼¿ �Y{ 'K)Z])¾A¿Y{ BÂ"�;.(
'[YÁ NasKÁN<0*" �{ BuYÁ <¯Y100<" 'Kb�'K$W Ä�Ë� �*¼N 8�+ ')Z].

{�Y{ wZ.'�Y @Ì#Za O^§ �{ �_] �f>]  Ì]'  ] {�Â» ¾#Y .O^§ �{ ¾Ì»�  Ì]' ,W# ÊWe dW�ZG {�Â» ¾Ì»�  G |� hQZ] @Ì#Za
 d#@» �Y  $I  G Y@#�Z$Ì] O»YÂQ ¾f§� ¾Ì] �Y ¾Ì<Y$I Á Z#ZE] Ê³|Ì%Âa Á (Y�Z]  d$* �Y Ê9Ì/» O»YÂQ ��=» �{ O^§  WÌ]' ÉZI



̂R̂

Ê» @Ì#Za O^§ �{ ¾Ì»�Ì¿ {�Â» |<T�|<J~ U�uÂ<» �_] d"G ÉY�]  G Ê»�¿ Á dyYÂ<M# �_] �f>] Á  f§�³ �Y�T H|<�Z] d%{  ] d%Y �Z
|#D .zZy -YÁ{Y �Y Ã{Z¨f%Y {�Â» �{ Ã|� �G} ÉZ#Y@»{�Y|  {Â*Á �Z]] O^§ �{ �_] �f>]  Ì]' d]* É��Á.

3-5-mZN JYÁ{Y fÂ¿ BZ"� `KA¼,�] Ä�Ë� 'Kb 'S�{ �] É��Á:
zZy -YÁ{Y LÂ¿ (Z»� N<M$I�] 89% �{  "#� |<T |��{ �] É��Á5Ê<=» |��{ |� �Y{)5Á|*7.(

7µÁ'7-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] Ä�Ë� 'Kb 'S�{ �] É��Á 
BZ"� 

mZN ÉZ,�Z¼*%É��Á 
�ZÆ] 1*ËZL ¾*´¿Z*" 

�Y{ (Y{�³�] ¾IDÁZ³)35-30+ (,>#{ e65/15abc 97/16A31/16
�Y{ (Y{�³�] ¾IDÁZ³)35-30+ (�dÌ'Â'Á� de 86/15abc 11/17A48/16

Ê$dT ¾IDÁZ³)35-30+ (,>#{ cde 25/16ab 45/17A85/16
Ê$dT ¾IDÁZ³)35-30+ (�dÌ'Â'Á� cde 15/16a64/17A89/16

¾M��#�)35-30+ ((Y{�W³�] ¾IDÁZW³
 �Y{)30-25+ (,>#{ 

bcde 49/16abc 20/17A84/16

¾M��#�)35-30+ ((Y{�W³�] ¾IDÁZW³
 �Y{)30-25+ (�dÌ'Â'Á� 

abcd 86/16abcd 86/16A8/16

¾*´¿Z*" B21/16A21/17
¾*´¿Z*" de� �{ 'Kf�, Ä]Z�" hWÂ¯ kÁ�[ ÉY�Y{ Ä¯ <ËZ,5%<KZ" krfNY ÉY�Y{ <¼¿ �Y{ 'K)Z])BÂ("�;
¾A¿Y{.(
¾*´¿Z*" de� �{ 'Kf�, Ä]Z�" t�1] kÁ�[ ÉY�Y{ Ä¯ <ËZ,5%<KZ" krfNY ÉY�Y{ <¼¿ �Y{ 'K()Z])("�; BÂ
¾A¿Y{.(

Ê$dT ¾IDÁZ³ �Z$Ì'  ] wÂ]�» |<T |��{ ¾#�f"Ì])35-30+ ({Â] @Ì#Za O^§ �{ �dÌ'Â'Á�)64/17.(% ZW] |<T |��{ ¾#�f$G
65/15(Y{�³�] ¾IDÁZ³ �Z$Ì'  ] wÂ]�» �Y{)35-30+ ({Â  �Z]] O^§ �{ ,>#{ .zZy ÉZI�Z$Ì'  G Ê#ZA¿D �Y @Ì#Za O^§ �{ É��Á

 T |��{ N#Y@§Y hQZ] Á Ã|W�  W#@A' �Wf]] ÊIZWÌ³ ÉZ#ZE] (Zf>»� Á @Ì#Za O^§ �{  G {Â� Ê» O�Z7  AÌf¿ ¾#Y d%Y Ã|#{�³ |<
  YIZÌ³ ÉY�] jÂd9» &#Y��Ê» [IY�§ �Z]] �{  f§Z# |�� ÉZI{Â� .zZy ÉZI�Z$Ì' �{ Ê§�e �Y "W#� H@Ì#Za �{ É��Á ÊWeÁ�k» ZWI

-Z^k"» ¾#Y  G |¿{Â] jZ="¿Y (Á|] Á  TÂe OTY|7 Z] OM� "#� {�Â» �{d%Y ‘{Z� jÂd9» dÌ¨ÌG Z] ÉZI.

3-6-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] '*¨� �A) {�A0¼O �] É��Á:



̂̂S

 5Á|*  ]  *Â' Z]8zZy -YÁ{Y �Y Ã{Z¨f%Y �{ |Ì¨% �M� {�Md$Q (Y@Ì» ¾#�f"Ì] �Y Ã{Z¨fW%Y  W] d.>¿ @Ì#Za O^§ �{ É��Á

|»D d%|] �Z]] O^§�{ -YÁ{Y ¾#Y.

µÁ'78-mZN JYÁ{Y fÂ¿ Á BZ"� `KA¼,�] '*¨� �A) {�A0¼O �] É��Á 
�f"Y�ZL 
�Z¼*% 

Ä�Ë� {�A0¼O 
)�ZfA, �] ¾%(

'S�{ 
'*¨� �A) 

'*¨� �A) {�A0¼O 
)�ZfA, �] ¾%(

a1t1
cd 54/76b58/10cd 09/8

a1t2
cd 53/76ab 06/12c23/9

a1t3
bcd 24/77ab 50/12bcd 56/9

a1t4
d26/76ab 46/12bcd 50/9

a1t5
bcd 55/77ab 84/12bc 96/9

a1t6
bcd 78/77ab 22/13bc 28/10

a2t1
abcd 19/79ab 46/13ab 66/10

a2t2
ab 77/80a68/13ab 05/11

a2t3
abc 28/80ab 39/12bc 95/9

a2t4
a69/82ab 50/12bc 34/10

a2t5* abcd 33/79a69/13ab 86/10
a2t6* a81/81a47/14a84/11

¾*´¿Z*" de� �{ 'Kf�, Ä]Z�" hWÂ¯ kÁ�[ ÉY�Y{ Ä¯ <ËZ,5%<KZ" krfNY ÉY�Y{ <¼¿ �Y{ 'K)Z])BÂ("�;
¾A¿Y{.(

a1 =�Z]] O^§ a2=@Ì#Za O^§ 
t1 =�Y{ (Y{�³�] ¾IDÁZ³)cm35-30+ (,>#{ t2=�Y{ (Y{�³�] ¾IDÁZ³)cm35-30+ (�dÌ'Â'Á� 
t3 =¾IDÁZ³ Ê$dT )cm35-30+ (,>#{ t4=Ê$dT ¾IDÁZ³)cm35-30+ (�dÌ'Â'Á� 
t5 =�Y{ (Y{�³�] ¾IDÁZ³)cm30-25+ (,>#{ t6=�Y{ (Y{�³�] ¾IDÁZ³)cm30-25+ (�dÌ'Â'Á� 

t5* =¾M��#�)cm35-30+ (�Y  (Y{�³�] ¾IDÁZ³)30-25+ (,>#{ t6*=¾M��#�)cm35-30+ ((Y{�W³�] ¾IDÁZW³
 �Y{)30-25+ (�dÌ'Â'Á� 

X$Q �{ ¾M��#� �Z$Ì'�{ |Ì¨% �M� {�Md$Q (Y@Ì» 35-30Êf¿Z% (Y{�W³�] ¾IDÁZ³ �Y Ã{Z¨f%Y Á �f» XW$Q �{ �Y{30-25
Êf¿Z% {Y{ yZ^fyY {Ây  ] Y� {�Md$Q �ƒGY|7 @Ì#Za �{ �dÌ'Â'Á� ÃY�$I  ] �f» .Ê<=» FÔfyY �Z$Ì' ¾#Y 89% �{ Y� É�Y{5ZW] |W��{ 

Ì» ¾#�f$G (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y Ê<=# |Ì¨% �M� {�Md$Q (Y@ X$Q �{ �Y{35-30Êf¿Z% �ZW]] O^W§ �{ ,>#{ ÃY�$I  ] �f»
 Ê» (Z"¿|I{ .Á [GY�Wf» H@W#� Ê/9W% zZWy |<T�|<J~ �_] �f>]  Ì]' �{  ~ �I  G d%Y dEÌE7 ¾#Y ÉÂ³�Z] Ã|»D d%{  ] B#Zf¿

 a @Ì¿ Á |�Z] �_] �Ì>» �{ É|<d] Á Êf>a |TZ§ {�Y{ |<T tY�kf%Y |<#D�§ �{ Ê$]» NE¿  G  "#� OM� H|�Z] �f"Ì] ÊE$Q zZy ÊGÂ

 Ê» Y|Ìa É�f"Ì] {Â.]]|<G .¾M��#� �Y Ã{Z¨f%Y �{ &#Y�� ¾#Y ZW# Á -YÁ{Y |7 �Y NÌ] {{�' �Y O�Z7 dk%  #p {Â*Á -�Â� �{ ZI
 ¾IDÁZ³ {{�' �Y O�Z7 [GY�f»  #p (Y{�³�] ÉZI Ê» d%{  ] �Y{|#D .<Y$I (Y{�³�] ¾IDÁZ³ ¾Ì �ÂWe  W] Y� zZWy  M<#Y ddQ  ] �Y{

 Ê» (Y{�³�] O»ZG Ê» Ê$dT ¾IDÁZ³ �Y Ã{Z¨f%Y  ] d.>¿ zZy (|� U�¿ Á �fM~ÂG -Z=9T (|»D {Â*Á  ] hQZ] |<G{Â� .Ã{Z¨f%Y �{
zZy -YÁ{Y �Yf"Ì] dÌ¨ÌG Z] Y� pZ] Ã|�  f¨³ ZgZ9» �{ Ã|� �G} &#Y�� H�dÌ'Â'Á� @Ì¿  #Â¿Zc É��Á {ÂW*Á  W] ,>W#{  ] d.>¿ É�

Ê»{�ÁD .zZy �Y O�Z7 zZy -Z=9T ({Â$¿ {�y �] ÃÁÔQ  dÌ%Á ¾#Y  GY�~  WG zZWy Ê/9W% ({ÂW$¿ [GY�f» O$Q H ÌgÁY É��Á

 Ê» zZy Z] �_] �f]] VZ$' �{ Ê$]» O$Q -�ÂW� �{ @WÌ¿ ÃZ!f%{ ¾#Y d"a •Z¨7 Á Ã{Y{ UZA¿Y (D d"a ,fdn  dÌ%Á  ] Y� |�Z]
 Z] Ê/9% VZ$' Ê» UZA¿Y Y� ({Â$¿ �YÂ$I O$Q zZy|I{ .Ê$¿ UZA¿Y ,>#{  dÌ%Á  ] ‘Â§ -ZÌd$Q  MÌ'�Â� �{{�Ì .�Y Ã{Z¨fW%Y



̂̂˺

 zZy -YÁ{Y Ã{Â$¿ |ÌgÂ' Ê#pZ] |Ì¨% �M� {�Md$Q  G Ê'YÁ{Y yÂ^y  ] É��Á ÉY�] ¾Ì»�  Ì]' jÂd9» &#Y��  ] @Ì#Za O^§ �{ |¿Y
Ê» É{Z#� ,$G |<T�|<J~  "#� jÂd9» |��#Z$¿|.

zZy -ZÌd$Q X$Q Á -YÁ{Y LÂ¿ H{�]�ZG (Z»� O»ZQ  % N#Z»�D �Y Ã|»D d%{  ] ÉZI Ã{Y{  ]  *Â' Z] �f>]  Ì]' �{ |¿YÂ' Ê» É��Á

Ã�Y|¿Y Z]  G |�Z] �cÂ» |<T�|<J~ U�uÂ<» �_]|<G Ê» Y|Ìa {Â$¿ ZI�f»Y�Za É�Ì³.
d$Q Á (|�@.% dQ�% oyZ� H(|� @.% |��{ ¾Ì] wZ.'�Y  ]  *Â' Z]Ê» 5Â^/» {�MÃ{Z»D  G d¨³ (YÂ' �{ ¾Ì»� É�Z%

 dW%Y  f�Y{ 5Z.¿{  ] @Ì¿ Y� {�Md$Q N#Y@§Y {Ây  ]Â¿  ]  G Ã{Â$¿ {ZA#Y É�f"Ì] @.% |��{ �Z]]  ] d.>¿ @Ì#Za .Y� �W»Y ¾W#Y OWÌg{
Ê» |� (Y{�³�] Á Z]$>Ì¿Z³�YÁ�MÌ» dÌgZ=§ ddQ  ] zZy (|� �'@Ìkd�Z7  d$* �Y Ê9Ì/» O»YÂQ  ] (YÂ'  W] ÊIZWÌ³ ÉZW#ZE] (

Ã{Z»D �{ {�YÂ» ¾#Y  G {Y{ &]� Z»{ Á Ê³|¿�Z] @Ì¿ Á zZy{�Y  {Â*Á �Z]] O^§ �{ ¾Ì»� É�Z% .�Y |=]  d�Z§Ô] �Z]] O^§ �{  G Y�~
Ã{Z»D Ê» UZA¿Y 5Â^/» d�ZG -ZÌd$Q H¾Ì»� É�Z%{�#_a .@Ì#ZWa �{ ¾ÌW»�  WÌ]' ÉZI�Z$Ì' �{ (|� @.% dQ�% oyZ� ¾Ì<Y$I

 |��{d%Y Ã{Y{ yZ^fyY {Ây  ] �Z]] O^§  ] d.>¿ Y� É�f"Ì] .-YÁ{Y {�Md$Q Ê]Z#��Y �] ÃÁÔQ oyZ� ¾#Y  G d¨³ (YÂf] |#Z�
 |�Z]  f�Y{ {�]�ZG @Ì¿ -YÁ{Y �Y Ã{Z¨f%Y (Z»� {�Â» �{ É��Á zZy .�W�¿ �Y  WG ÊGZWy �{ ÃZÌ³ �Y�Ef%Y  G d%Y d]* (Y|] �»Y ¾#Y

 �{ &#Y�� �#Z% Á �f>]  Ì]' (Z»� Ê» �f"Ì] {�Y{ �Y�T É�f]Âd9» KiÁ|�Z] .ÊGÂWa hWQZ] ,>W#{  W] d.>W¿ �dÌ'ÂW'Á� �Y Ã{Z¨f%Y
 NIZG �f"Ì] ,>#{ �Y Ã{Z¨f%Y  ] d.>¿ zZy É�IZl yÂ^k» U�* HzZy [A7 (|� �f"Ì]  ]  *Â' Z] Á Ã|  zZy �{ É�f"Ì]

|]Z# Ê».
Ã|#{ Ê$dT ¾IDÁZ³ �{ zZy É�IZl yÂ^k» U�* �{ NIZG (Y@Ì» ¾#�f$GÊ»{Â� .zZWy -YÁ{Y �Y Ã{Z¨fW%Y LÂW¿  f.gY-

d%Y dÌ$IY @CZ7 {�Â» ¾#Y �{ @Ì¿  #Â¿Zc É��Á .
(Y{�³�] ¾IDÁZ³ �{ zZy É�IZl yÂ^k» U�* �{ NIZG |��{ {�Y{ �Y�WT ¾MW��#� Á ÊW$dT ¾IDÁZ³ �Y Ã{Z¨f%Y ¾Ì] �Y{ .

(Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y ÉZI�Z$Ì' ¾Ì] ¾M��#� �Z$Ì' Á �dÌ'Â'Á� Á �Y{ (Y{�³�] ¾IDÁZ³ ÁÊ<=» FÔfyY ,>#{ Á �Y{ 89% �{ �Y{
5Ê$¿ Ã|IZ"» |��{ {Â� .(Y{�³�] ¾IDÁZ³  G Ê»Z!<I �{yÂ^y  ] X$Q ,# �{ �Y{)30-25Êf¿Z% É�f» (,W# {ÂW� Ã{Z¨f%Y

 Ê» OÌM"' X$Q ¾#Y �{ ¾IDÁZ³ ¾#Y Z] �ZG �Y O�Z7 [GY�f»  #p{Â� .Ê» ¾f>M� O]ZT X#�e Á{  ]  #p ¾#Y  dÌW%Á  ] ÊM# |�Z]
 (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y  dÌ%Á  ] É�!#{ Á ¾M��#� ¾ÌCZa X$Q �{ �Y{�'.dW%Y dWÌ$IY @CZW7  fM¿ Á{ {�Â» ¾#Y �{ . WM<#Y 5ÁY

 (Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y �{ Éu�¿Y F�^» (Y@Ì»X$Q �{ ¾M��#� Á �Y{  ]Z"» ÉZI)35-30Êf¿ % É�f» (�W!#{ Á {ÂW�  >W#ZE»
 »  M<#Y {�Ì³ �Y�T Ê%��] {�Â»  dÌ%Á Á{ ¾#Y �Y Ã{Z¨f%Y ÉZ#Y@ .5Á|*  ] ÊIZ!¿ Z]6Ê<=» FÔfyY U|Q Á¾IDÁZ³ �Y Ã{Z¨f%Y �Z$Ì' �Y{
(Y{�³�] X$Q �{ �Y{35-30Êf¿ % XW$Q �{ ¾MW��#� �Y Ã{Z¨fW%Y �ZW$Ì' Á �dÌ'ÂW'Á� ÃY�W$I  ] É�f»35-30¾IDÁZW³ ÃY�W$I  W] 
(Y{�³�] X$Q �{ �Y{30-25¿Z% ÊfÊ» O�Z7  AÌf¿ ¾#Y 5Â^/» {�Md$Q �] ,>#{ Á É�f» Ê»  G {Â� (Y{�³�] ¾IDÁZ³ �Y (YÂ'-

zZy -YÁ{Y NE¿ (ZÌ» ¾#Y �{  G {�G Ã{Z¨f%Y Ã|� �G} ¾M��#� �Y Ã{Z¨f%Y �Z$Ì' ÉZ*  ] �dÌ'Â'Á� Á �Y{ �Y Ã{Z¨fW%Y�{  W#Â¿Zc É��Á

 d%Y {Â]"» ,>#{  ] d.>¿ �dÌ'Â'Á� .Z¨f%Y  M<#Y �!#{  fM¿ (Y{�W³�] ¾IDÁZW³ �Y Ã{ XW$Q �{ �Y{35-30Êf¿ZW% ÃY W$I  W] �Wf»
 X$Q �{ ¾M��#� �Y Ã{Z¨f%Y �Z$Ì' Z] �dÌ'Â'Á�35-30Êf¿Z% (Y{�³�] ¾IDÁZ³ Á �f» X$Q �{ �Y{30-25Êf¿Z% �dÌ'Â'Á� ÃY�$I  ] �f»

 Ê<=» FÔfyY ÉY�Y{ G |��{ Á É�IZl yÂ^k» U�* NIZG |��{ H5Â^/» {�Md$Q ��¿ �Y �Y{ Ê» zZy wÁ�k» oyZ� NIZ-
|�Z] .Ê» (Z"¿ pZ] {�Â» ÉZ#Y@» ÉY�Y{ {pZ$f7Y [k� �Y O�Z7 Ã|� OÌM"'  #p dk% ¾f>M� d]* ¾M��#� �Y Ã{Z¨f%Y  G |I{

 d#@» ¾#Y |#Z�  G {�Y{ Y� (D ({Â$¿ zÂa Á zZy  ] Ê.¿Z* ÉZI�Z"§  d$* �Y É�!#{ (Y{�W³�] ¾IDÁZW³ {�ÂW» �{ ZI (ZW$I �{ �Y{
 {Â*Á X$Q|�Z]  f�Y|¿ .d%Y Ã{Â] z�f"» �Z$Ì' Á{ �I �{ �dÌ'Â'Á� �Y Ã{Z¨f%Y {�Â» ¾#Y �{.

NÌWa O]ZT  G {�Y{ Ê!<IZ$I zZy É�IZl yÂ^k» U�* Z] zZy wÁ�k» oyZ� NIZG |��{ N#Y@§Y Z# NIZG |¿Á�
 d%Y Ê<Ì] . W] Y� zZy É�IZl yÂ^k» U�* NIZG Á zZy [A7 N#Y@§Y  G zZy ÊGÂa N#Y@§Y Z]  G Y�~ (Y@WÌ» H{�Y{ 5ZW.¿{

|]Z# Ê» NIZG wÁ�k» oyZ� Á N#Y@§Y }Â¨¿ .
d%Y dÌ$IY @CZ7  fM¿ Á{ @.% |��{ Z] wZ.'�Y �{.zZy -YÁ{Y LÂ¿ 5ÁY -ZWÌd$Q XW$Q �W!#{ Á Ã|W�  Wf§�³ �ZG  ] É��Á .

5Á|* ÉZI Ã{Y{ �Y  G �Â9¿Z$I6(Y{�³�] ¾IDÁZ³ {Â� Ê» wZ.<f%Y @Ì» ¾#�f"Ì] �dÌ'Â'Á� ÃY�$I  ] �Y{ Ã{Â$¿ {ZA#Y Y� @.% |��{ (Y
d%Y .Ê<=» -ÁZ¨' �Z$Ì' ¾#Y (Y{�³�] ¾IDÁZ³ ÃY�$I  ] ¾M��#� �Y Ã{Z¨f%Y �Z$Ì' Z] Y� É�Y{Ê$¿ (Z"¿ �dÌ'Â'Á� Á �Y|I{ .@.W% |��{



̂̂˻

 Ê» �Y�T Ê%��] {�Â» ÃZÌ³ N#Á� ÉY|f]Y �{  G d%Y É�f»Y�Za {�Y{ Ê!f>] ÃZÌ³ d�ZG X$Q  ] Á {�Ì .G ÊE$Q �³Y Ê<=# �{ ÃZWÌ³  
Ê» |ÌgÂ' @Ì¿ É�f"Ì] @.% |��{ |�Z] Ã|�  Ì]' Ê]Âd9» Â/¿  ] |<G Ê» Y|Ìa N#Á� (D{Â� .Ê<=» FÔfyY U|Q �Z$Ì' Á{ ¾Ì] �Y{

Ê» (Z"¿ ‘Â§(Y{�³�] ¾IDÁZ³  M<#Y {Â*Á Z]  G |I{ -ÁZ¨f» X$Q Á{ �{ �Y{30-25Á35-30�dÌ'Â'Á� �Y Ã{Z¨f%Y ÊgÁ Ã|� Ã{Z¨f%Y 
Z]¿D �{d%Y Ã|� {ZA#Y �Z$Ì' Á{ �I ÉY�] Ê/9% zZy �{ Ê.%Z<» �_] �f>] ¾#Y�]Z<] Á Ã{Â] z�f"».

(Y{�³�] ¾IDÁZ³ �_W] �Y Ã{Z¨fW%Y  W]  *Â' Z] zZy ({Â$¿ (Y{�³�] ddQ  ] �f>]  Ì]' ��¿ �Y Ê$dT ¾IDÁZ³ Z]  >#ZE» �{ �Y{
 {�Y{ dÌ/*�Y U�uÂ<» .zZy -YÁ{Y �Y Ã{Z¨f%Y ¾#Y�]Z<]  #Â¿Zc É��Á zZy LÂ¿  ~  M<#Y  ]  *Â' Z]  ÌgÁY ��Á Ê» |�Z] Ã|� Ã{Z¨f%Y ÉY-

{�Ì³ �Y�T  *Â' {�Â» |¿YÂ' .Ã{Y{ Ã|IZ"» Z] 5Á|* �{ Ã|»D d%{  ] ÉZI6(Y{�W³�] ¾IDÁZW³ H,>W#{ Á �dÌ'ÂW'Á� �Y Ã{Z¨f%Y �{�Y{

|��{ ({�ÁD {Â*Á  ] �{ ‘Â§ -YÁ{Y ÃY�$I  ] Ê$dT ¾IDÁZ³  ] d.>¿ É�f]Âd9» {�Md$Qd%Y  f�Y{ @.% .
Ê» (|�@.% dQ�% oyZ� zZy -YÁ{Y {�Md$Q Ê]Z#��Y Á ÃZÌ  �Y�Ef%Y ÉY�] É�f»Y�Za (YÂ<Q  ] |¿YÂ' �Y�T  *Â' {�Â» É��Á

{�Ì³ .ZW] ,>#{ Á �dÌ'Â'Á� �Y Ã{Z¨f%Y Á �Y{ (Y{�³�] ¾IDÁZ³ ÃY�$I  ] ¾M��#� �Y Ã{Z¨f%Y �{ ZÌ'�'  ] oyZ� ¾#Y (Y@Ì» ¾#�f"Ì]
42/4Á35/4Ê<=» FÔfyY U|Q Á |��{ d%Y Ã|»D {Â*Á  ] �!#|M# Z] �Y{ .Ê<=» FÔfyY �Z$Ì' Á{ ¾#Y �Y Ã{Z¨fW%Y �ZW$Ì' Z] Y� É�Y{

 (Y{�³�] ¾IDÁZ³ X$Q �{ �Y{35-30Ê$¿ (Z"¿ �dÌ'Â'Á� �Y Ã{Z¨f%Y Á �f» Êf¿Z% |<I{ . WÌ]'  W] H@.% |��{ |<¿Z$I @Ì¿ oyZ� ¾#Y
] Á  f�Y{ wZ.'�Y �_] �f>] jÂd9»Ê» Y a wZ.'�Y Ê/9% zZy Á ÃZÌ³ |�� ÉY|f]Y  |<G.

Ê<=» FÔfyY U|Q  ]  *Â' Z](Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y ÃY�$I  ] ¾M��#� ÉZI�Z$Ì' �Y Ã{Z¨f%Y �{ �Y{ XW$Q �{ �Y{30-25
(Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y �Z$Ì' Á �f» Êf¿Z% X$Q �{ �Y{35-30Êf¿ % Ê» �  AÌf¿ (YÂ' {�G É�Ì³ HoyZW� ¾W#Y �{ÂW» �{  WG

 {�Ì³ �Y�T  *Â' {�Â» |#Z] Ê/9% zZy �{ �_] �f>] jÂd9»  Ì]' &E§ Á  f�Y|¿ ÊfÌ$IY -ZÌd$Q X$Q .Ã�Y|W¿Y  WG Y�W~ ¾W#Y É�WÌ³

Ê» UZA¿Y zZy �{ (D �Y�Ef%Y Á ÃZÌ³ (|� @.% �Y ?a oyZ�{Â� .LÂ¿ �Y Ã{Z¨f%Y {�Ì³ �Y�T ��¿ |» |#Z]  G É�!#{ []»  fM¿  f.gY
YÁ{Y zZy -Ã{Y  |<¿Z$I B#Zf¿ Ê%��] Z]  G d%Y  #Â¿Zc Á  ÌgÁY É��Á (Y{�³�] ¾IDÁZ³ H@.% |��{ ÉZI  W] d.>¿ É�f]] {�Md$Q �Y{

 d%Y  f�Y{ zZy ÉÁ� -ZÌd$Q �ZfyZ% ddQ  ] Ê$dT ¾IDÁZ³ .zZy ÃZ!f%{ (YÂ<Q  ] ,>#{  ] d.>¿ �dÌ'Â'Á� ¾Ì<Y$I  W#Â¿Zc ��Á
 Âd9» Ê#Y�ZG ‘Â§ -YÁ{Y ÃY�$I  ] d%Y  f�Y{ É�f] .��Á zZWy -YÁ{Y  G Ê#ZI�Z$Ì' �{  G d%Y ¾#Y |� �ÁD{Z# |#Z]  G É�!#{  fM¿

 Ê»  ]Z"» Z]¿D  ÌgÁY ÊW» �_] �f>] jÂd9»  Ì]'�{ ÃZ!f%{ ¾#Y Ê#Y�ZG �Y ÊGZ7  G Ã{�G O$Q �f]] ,>#{  ] d.>¿ �dÌ'Â'Á� H|�Z]-
|�Z] .

X$Q �{ ¾M��#� �Z$Ì'�{ |Ì¨% �M� {�Md$Q (Y@Ì»35-30Êf¿Z% (Y{�W³�] ¾IDÁZW³ �Y Ã{Z¨f%Y Á �f» XW$Q �{ �Y{30-25
Êf¿Z% {Y{ yZ^fyY {Ây  ] Y� {�Md$Q �ƒGY|7 @Ì#Za �{ �dÌ'Â'Á� ÃY�$I  ] �f» .Ê<=» FÔfyY �Z$Ì' ¾#Y 89% �{ Y� É�Y{5ZW] |W��{ 

(Y{�³�] ¾IDÁZ³ �Y Ã{Z¨f%Y Ê<=# |Ì¨% �M� {�Md$Q (Y@Ì» ¾#�f$G X$Q �{ �Y{35-30Êf¿Z% �ZW]] O^W§ �{ ,>#{ ÃY�$I  ] �f»
 Ê» (Z"¿|I{ .Á [GY�Wf» H@W#� Ê/9W% zZWy |<T�|<J~ �_] �f>]  Ì]' �{  ~ �I  G d%Y dEÌE7 ¾#Y ÉÂ³�Z] Ã|»D d%{  ] B#Zf¿

 <T tY�kf%Y |<#D�§ �{ Ê$]» NE¿  G  "#� OM� H|�Z] �f"Ì] ÊE$Q zZy ÊGÂa @Ì¿ Á |�Z  �_] �Ì>» �{ É|<d] Á Êf>a |TZ§ {�Y{ |
Ê» Y|Ìa É�f"Ì] {Â.]]|<G .¾M��#� �Y Ã{Z¨f%Y �{ &#Y�� ¾#Y ZW# Á -YÁ{Y |7 �Y NÌ] {{�' �Y O�Z7 dk%  #p {Â*Á -�Â� �{ ZI

 ¾IDÁZ³ {{�' �Y O�Z7 [GY�f»  #p (Y{�³�] ÉZI Ê» d%{  ] �Y{|#D .(Y{�³�] ¾IDÁZ³ ¾Ì<Y$I �ÂWe  W] Y� zZWy  M<#Y ddQ  ] �Y{
 Ê» (Y{�³�] O»ZGGÊ» Ê$dT ¾IDÁZ³ �Y Ã{Z¨f%Y  ] d.>¿ zZy (|� U�¿ Á �fM~ÂG -Z=9T (|»D {Â*Á  ] hQZ] |<{Â� .Ã{Z¨f%Y �{

zZy -YÁ{Y �Y{ÂW*Á  W] ,>W#{  ] d.>¿ É�f"Ì] dÌ¨ÌG Z] Y� pZ] Ã|�  f¨³ ZgZ9» �{ Ã|� �G} &#Y�� H�dÌ'Â'Á� @Ì¿  #Â¿Zc É��Á

Ê»{�ÁD .{Â$¿ {�y �] ÃÁÔQ  dÌ%Á ¾#Y  GY�~ zZy �Y O�Z7 zZy -Z=9T ( WG zZWy Ê/9W% ({ÂW$¿ [GY�f» O$Q H ÌgÁY É��Á

 Ê» zZy Z] �_] �f]] VZ$' �{ Ê$]» O$Q -�ÂW� �{ @WÌ¿ ÃZ!f%{ ¾#Y d"a •Z¨7 Á Ã{Y{ UZA¿Y (D d"a ,fdn  dÌ%Á  ] Y� |�Z]
 Ê» UZA¿Y Y� ({Â$¿ �YÂ$I O$Q zZy Z] Ê/9% VZ$'|I{ .dÌ%Á  ] ‘Â§ -ZÌd$Q  MÌ'�Â� �{Ê$¿ UZA¿Y ,>#{  {�Ì³ .�Y Ã{Z W%Y

 zZy -YÁ{Y Ã{Â$¿ |ÌgÂ' Ê#pZ] |Ì¨% �M� {�Md$Q  G Ê'YÁ{Y yÂ^y  ] É��Á ÉY�] ¾Ì»�  Ì]' jÂd9» &#Y��  ] @Ì#Za O^§ �{ |¿Y
Ê» É{Z#� ,$G |<T�|<J~  "#� jÂd9» |��|#Z$¿.

5-JY{ZÆK�*L :
1-Oƒ» ÉY  "#� -pÂ^/» d�ZG d]* �_] �f>]  Ì]' �{-ZWÌd$Q XW$Q Á -YÁ{Y LÂ¿ H{�]�ZG (Z»� O»ZQ  %  ] |#Z] |<T�|<J~

zZy{Â$¿  *Â' É��Á.



̂̂#

2-|<�Z] Ê» wZ.'�Y �{ Ê/9% zZy jÂd9»  Ì]'  ]  G |<f>I Ê#ZI�f»Y�Za (|�@.% dQ�% oyZ� Á (|�@.% |��{ .¾#Y�]ZW<]

 Â^/» ÉpZ] {�Md$Q �] ÊdÌg{ pZ] (|�@.% dQ�% oyZ� Á @.% |��{ Z»Y@gY  W*Â' @WÌ¿ OW»YÂQ �#ZW%  ] Êf>#Z] Á |<�Z] Ê$¿ 5
{Â$¿.

3-zZWy -ZWÌd$Q @Ì#ZWa O^§ �{  G Ê#ZI�Z$Ì' �{ zZy wÁ�k» oyZ� Á É�IZl yÂ^k» U�* �{ NIZG H5Â^/» {�Md$Q -
{Â] �f"Ì] d§�#_a -�Â� Z]¿D �{ É��Á.

4-X$Q HXÌE/' ¾#Y �Y Ã|»D d%{  ] B#Zf¿  ]  *Â' Z] 35-30] d.>¿ �f» Êf¿Z% X$Q  30-25ÊGÂWa  W]  W*Â' ZW] �f» Êf¿Z% 
Ê»  Ì�Â' |<T�|<J~ d�ZG �{ ÊE$Q zZy{{�³.

5-X$Q �{  #p dk% {Â*Á -�Â� �{ HN#Z»�D 5Z% Á{ UZA¿Y �Y Ã|»D d%{  ] B#Zf¿  ]  *Â' Z] 35-30Êf¿Z% �Y Ã{Z¨fW%Y HÉ�f»

 X$Q �{ ¾M��#�35-30Êf¿Z% (Y{�³�] ¾IDÁZ³ ÃY�$I  ] �f» Q �{ �Y{ X$30-25Êf¿Z% �W�¿ �Y  WG @Ì#Za O^§ �{ �dÌ'Â'Á� Á �f»
Ã�Y|¿Y ÉZI�f»Y�ZaÊ»  Ì�Â' O]ZT d%Y Ê#pZ] 89% �{ Ê$G Ã|� É�Ì³|�Z].

6-(Y{�³�] ¾IDÁZ³ �Z$Ì' H[k� �Y O�Z7  #p dk% {Â*Á U|Q -�Â� �{X$Q �{ �Y{35-30Êf¿Z% �{ �dÌ'ÂW'Á� �Y Ã{Z¨f%Y Á �f»
 {Z]<"Ìa @Ì#Za O^§Ê»{{�³.

6-.]ZK" d��Æ§ :

Y HÉ{YÂ* .U HÃ{Y� É|Ì]� Á.1384.(Y{�³�] ¾IDÁZ³ {�]�ZG �cY Ê%��] [kW�  #p d>M� �] ZG�» �Y{ .Á ÊW<§ -ZWEÌE/'  WdA»
É��ÁZ"G Ê%|<]» .|d*6Ã�Z$� H24-Z/¨� H95-110.

( HÃ|<]Y|y .1369 .Êf=<� (ZIZÌ³ dQY�� .(Y�]'H�]€% �"¿ @G�» .

H�Âa  *YÂyU.1370 .Êf=<� -Z'Z.¿ |ÌgÂ'.(Z]¨�YH(Z]¨�Y Êf=<� ÃZ!"¿Y{ -Y�Z"f¿Y .

V HÊ=Ì¨� .Y.1374 .zZy ÉZI ¾Ì�Z»É�� .ÊIZ!"¿Y{ �"¿ @G�» H(Y�]'.
U H|¿ÂÌgÂG .1366 .|<T�|<J~ dQY�� .Êf"]] |Ì]� ÃZ!"¿Y{ ÊIZ!"¿Y{ {Z]* Ê!<I�§ Nk] -Y�Z"f¿Y H(Y�]' .
Q Hd$I VZ. .1375 .Ì� -Y�cYÃÂÊ]D Ã@Ì#Za U|<³ (|� @.% �] d�ZG Á �_] �f>]  Ì]' ÉZI.UÂdQ  dA» 

(Y�#Y É��ÁZ"G.|d* 4HÃ�Z$� 1H-Z/¨� 38-49.

Bialczyk, W., Czarnecki, j., Kordas, L., Pieczarka, K., & Michalek, R. 2000. Changes in 
physical and mechanical properties of soil in different technoligies of tillage. 
Conference on machines- soil-plants, April 12-14, 2000, Inzynieria-Rolnicza, 
Poland, 6: 47-54. 

 
Dotsenko, I. M., Chmeleva, L. E., & Borodin, A.A. 2002. Tillage of interrows in 

sugarbeet cultivation. Sakharanaya-svekla, 6: 18-19. 
 
Gyuricza, C., Peter, L., Laszlo, P., & Brikas, M. 1999. Effect of reduce tillage on the 

physical properties of the soil and on the sugarbeet yield. Novenytermeles,48(6): 
631-645. 

 
Hao, X.Y., Change, C., Larney, F. J., Nitschelm, J., & Regitnig, P. 2000. Effect of 

minimum tillage and crop sequence on physical properties of irrigated soil in 
southern Alberta.Soil and tillage research, 57 (1-2): 53-60. 

 



̂̂$

 
Kordas, L., & Zimny, L. 2002. The effects of long-term using of no-tillage method 

in sugarbeet production on soil structure indices. Biuletyn- instytutu- Hodowli-i- 
Aklimatyzacji- Roslin. 222: 263-270.  

 
Reinhard, H., Chervet, A., & Sturny, W. G. 2001. No-tillage in field crops. I. Effect on 

yields. Revue-Suisse-d Agriculture, 33 (1): 70-130. 
 
Walczyk, M. & Michalek. R. 2000. Effect of reduced tillage on soil compactness in 

growing field plants. Conference on machines- soil-plants, April 12-14, 2000, 
Inzynieria-Rolnicza, Poland, 6: 9-14. 

 



̂̂̋

 

An investigation on different tillage methods to get optimum seedbed 

preparation in monogerm sugarbeet farming and its effects on quantity and 

quality of yield 
M. A. Behaeen, G.R. Ashraf- Mansoori, A. A. Solhjou 

 

Abstract 
Using monogerm seed of sugarbeet is increasing because of decreasing costs. It is  

necessary to study on tillage methods to obtain suitable seedbed. Therefore, a split plot 

experiment in randomized complete block design (RBCD) with three replicatians was 

conducted in Darab reagion of Fars pravince. The main plot was seedbed prepration at 

two levels including fall and spring season. Subplot included 1) Moldboard plow at 

depth of 30-35 cm + Disk; 2) Moldboard plow at depth of 30-35 cm + Rototiller; 3) 

Chisel plow at depth of 30-35 cm + Disk; 4) Chisel plow at depth of 30-35 cm + 

Rototiller; 5) Subsoiler at depth of 30-35 cm + Moldboard plow at depth of 25-30 cm + 

Disk; 6) Subsoiler at depth 30-35 cm + Moldboard plow at depth of 25-30 cm + 

Rototiller. Subsoiler was used only in fall. Parameters such as soil bulk density, soil 

cone index, percentage of germination, germination rate index, and yield were 

measured. The results indicated that using tillage implement in fall season on bulk 

density, cone index had more decrease than using in spring season. Percentage of 

germination, germination rate index and yield increased by using the tillage implements 

in fall compare with spring season. Results indicated that three factors including  

applied time, tillage implements and depth can be effective on measured parameters. 

Moldboard plow at depth of 30-35 cm and in fall season along with rototiller produced 

more percentage of germination, germination rate index and yield. Subsoiler can be 

used while plow pan is in soil. 
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