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4- Cone Index 
5- Mean Weight Diameter.  
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|"{�¯.%* » :h1HY LÂ67» {�\O.3 d2Y|" É�Y{.
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d�Y $|'{�< �¯} Ä�'� Ä �Â8 Á |2� dÆm }ZH %<{��;)1,2Á7.(
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{Â& Ä1;�^" �Y�= %*\2�'( 4ZÌO.3 .4�¯ �# {Z &Y100×10{Â& �1» .4�¯ �# ~�Á �{ Ä¯6ÄOGZ; Ä& ÄK*_ N'{� 701"Z� |2 d�¯ �1.Ì .ÄÌO¯

}ZH 4ZÌO.3 (Y �ÌS& %3Y�( 4ZÌO.3 {Â& 0Z�\' Z#�Z.Ì8 Ä.# ÉY�& É(�Á .
s-$(Y|"Y �Y9&Y Á 4YÁ{Y ,ZÆ*Ì2Z» É�Ì<:}ÂM" $Z^1�{ LZ1ÌA'{ €*�Eijkelkamp)L|» 06.15($(Y|"Y ÉY�& }ZH }ÂM" Ä& d»ÁZT» É�Ì<

|2 ${ZM1�Y .L|» (Y $|2 ${ZM1�Y ,\2�'(50/2 GAK-SVÂ&{.É�Z& Yc· Á |"�Y{ �*; 5Â. » �Y(Z& �{ {ÂmÂ» %.O= ÉZ# ,#MÁZ< 0Âq

Ä-OÌ& Ä¯ É�pÁ�Z; (Y |**¯ %." }ÂM" }ZH ?HY{ �{ ÄÌ·ÁY É(�Á }ZH �Z.Ì8 ºB2 ÉY�& {Â& $|2 (Z& 0M ÉZ# ${ZM1�Y %.O= ,#M ÁZ< ÉZ#|2.4
XÌ8�1& 0M d» Ä¯ %#Z^�'Z»(M +·Y2,5/1,1,5/0Y|"Y ÉY�& {Â& p*'Y $(|2 ${ZM1�Y Z# ÄHÂO¯ �F= %"(Á ,Ì^"ZÌ» É�Ì<.

,'Y%���& d;�< ¹ZA"Y �Y�\8 Ä� Z& 4h_ dÌO…�Y É�Z»M |�` X·Z= �{ .EF� Á{ ?»Z2 %OGY �Â1¯Z; :%*\2�'()S1(%*\2 �'( 0Á|& Á
)(S0�& ,#M ÁZ< Z& ºB2 EF� Ä� ?»Z2 %3�; �Â1¯Z; Á0Y{�< �Y{P1)(�ZK\' L9Ìq Z& ºB2 ,)(P2Á{ Á�Z& )P3 ({Â&.

Y.3 Ä& %*\2�'(50Z855|2 ¹ZA"Y +�H }ZH �{ �1.Ì1"Z� .�^'|.# (Y ÄHZ2 Á{ ÄOGZ;90{Â& �1.Ì1"Z� .Y.3 Ä& 9Ì" 0Y{�<�& ºB227Z8

33 Á $|2 %*\2�'( ,Ì»( �{ �1.Ì1"Z� 25Z827|2 ¹ZA"Y %*\2�'( 0Á|& ,Ì»( �{ �1.Ì1"Z� .LÁY �Z& L9Ìq $|2 %*\2�'( Ä F= �{Y.3 Ä&
17 Z8 22¹Á{ �Z& Á �1.Ì1"Z� 20Z825Y.3 Ä& LÁY �Z& %*\2�'( 0Á|& ,Ì»( �{ Á �1.Ì1"Z� 10Z815Y.3 Ä& ¹Á{ �Z& Á �1.Ì1"Z� 14Z817

{�¯ %» }ÂM" }ZH �{�1.Ì1"Z� .
$(Y|"Y É�Ì< ÄHÂO¯ �F= %"(Á ,Ì^"ZÌ»|2 ¹ZA"Y d2Z¯ (Y ?K= ,É(�Á }ZH 4ZÌO.3 Ä.8ZH �{.*» ,'|& {Z &Y Ä& sZ= +' �Â)15×15×30

Á $|2 Ä1HZ� X \» �1.Ì1"Z�Y.3 (Y 0M (Y ${ZM1�Y Z& cm15É�Y{�& Ä"Â." |2Á $$Z^�'Z»(M Ä& Á Ä1B'� +Ì1�h_ 0Á�{ 0M ?HY{ }ZH 
%» ?T1*» |2.4�¯ �# �{ :{Z68 �ÂF& �Z¯ ,'Y3|2 ¹ZA"Y �Z& .(Y b_15Ä"Â." (Á� ÉZ# ÄHÂO¯ 0(Á Á $|2 +·Y Z# , ZÆ\·Y (Y +' �# ÉÁ� 

ÄHÂO¯ �F= Á %*Ì'Z_ +·Y (Y ${�¯ �ÂK3 }ZH |2 d2Y{Z' %'5Z& +·Y ÉÁ� ÉZ# .ÄHÂO¯ %"(Á �F= ,Ì^"ZÌ» �'( LÂ»�; (Y ${ZM1�Y Z& d'ZÆ" �{
|2 ÄK�Z7»)19.(

MWD =(1/W) (0.25A + 0.75B +1.25C + 1.75D + NE)                     
ZA*'Y �{ Ä¯ :W:?¯ 0(Á A:+·Y (Y ${�¯ �ÂK3 }ZH 0(Á5/0p*'Y 

1 - Rasel 
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 B:ÄHÂO¯ 0(Á +·Y ,Ì& ÉZ#5/0+·Y Á1p*'Y C:ÄHÂO¯ 0(Á +·Y ,Ì& ÉZ#1Á5/1p*'Y 
D:ÄHÂO¯ 0(Á ÉZÆ\·Y ,Ì& ÉZ#5/1Á2p*'Y E:ÄHÂO¯ 0(Á +·Y ÉÁ� ÉZ#2p*'Y 
N:ÄHÂO¯ �F= ,Ì^"ZÌ» %'5Z& +·Y ÉÁ� ÉZ# 

$(Y|"Y ÉY�& ,{�\O.3 É�Ì<2JÁ ¹�<ÂOÌ¯ 4�ÂG Ä& {�\O.3 d'ZÆ" �{ |'{�< ,'(Â8 ?GZu JÁ Á $|2 d2Y{�& 4�¯ �# ~�Á N'{� 
|'{�< ,ÌÌ 8 �Z1\# �& ÄK*_.

:�6» %'Y�Z¯ sM(Y�& �Z.Ì8 �# {�\O.3 ºÌ�T8 X�u �& �Z.Ì8 0M ÉY�& $|2 :�6» sM ?¯kg/m3|»M d�|& .

5-f7& Á €'Z1":
0Y9Ì.& Yc· d�Y ${Â& +�H }ZH Ä¯ $|2 ¹ZA"Y %»Z^*# %*\2�'( 0Âq6/9%ÄHÂŌ  �F= %"(Á ,Ì^"ZÌ» ${Y{ d'Y9 ;Y Y� Z#

 %* » d'Y9;Y ,'Y ,\Ì· d�Y d�Y $|�" �Y{ .ºB2 �Â1¯Z; |ÂF� ,Ì& :h1HY)(PEF� �{1%»%*  d�Y $|2 �Y{ .Ä ¯ �Â` 0Z.#

 |2Z& %» 0M %"( Ä"YÂm �Â)*» Ä& �c& :Y�`Y }ZH 0{�¯ ¹�" É(�Á }ZH :Y|#Y ,'�1.Æ» (Y %\' |2 Ä1M< Ä»|T» �{)6.(,'Y €'Z1"

 L9Ìq (Y ${ZM1�Y Ä¯ |#{ %» 0Z�" YÌT78 ${Â& �8�rÂ» �ZÌ�& :|# ,'Y Ä& 0|Ì�� �{ �Y{ 0Y{�<�& ,#MÁZ< (Y ${ZM1�Y Ä& dK�" d�Y

L9Ìq �Z& +' (Y ${ZM1�Y Ä¯ É�ÂF& L9Ìq �Z&Á{ ÁXÌ8�1&40%Á6/39%,MWD �Y{ 0Y{�<�& ,#MÁZ< Z& ºB2 JÁ� Ä& dK�" Y� 
|"Y $|2 ÄK*_ {�\O.3 d'Y9;Y Z1'ZÆ" Á $ZÌ< �1Æ& �Y�T1�Y ,�c& %"( Ä"YÂm d'Y9;Y f3Z& Yc· Á |"Y ${Y{ d#Z¯)ÉZÆO\23Á5.(

ºB2 Á %*\2�'( ?&ZT1» �rYÉÁ�  MWD  EF� �{ 5%L9 Ìq �Z K\' JÁ� Á d �Y $| 2 �Y{ % * » 0Á| &

 ,'� 1.¯ X Ì8�1& %*\ 2�'( Z& �Y{ 0Y{�<�& ºB2 JÁ� Á %*\2�'(MWD  ) 10/11(,'�1� Ì& Á MWD 
)10/22(|"Y Ä12Y{ Y� �1.ÌOÌ» .{Á| u ${�¯ º#Y�; %*\2�'( 0Á|& L9Ìq �ZK\' JÁ� Ä¯ É�c& �1�& �^'{ 4�ZK &

50 %�1�& (Y �1»�"d�  ${�¯ ${Z»M %*\2�'( $Y�.Æ& �Y{ 0Y{�<�& ,#MÁZ< Z& ºB2 JÁ� Ä¯ d�Y É�c& .

%» 0Z�" €'Z1" ºB2 �Â1¯Z; NO1B» |ÂF� �{ Ä8Â& �Y�T1�Y |G�{ |#{ (P) �Z K\' % ·Á d �Y $|�" �Y{ %* » 
L9Ìq L9Ìq �Z&Á{ Á 0Y9Ì.& XÌ8�1&8Á7/8;Y �Y  0Y{�<�& JÁ� Ä& dK�" Y� Ä8Â& �Y�T1�Y |G�{ |"Y ${Y{ d'Y9 .
9 Ì" Ä K*_ {�\O.3 d�Y Ä12Y{ Y� Ä8Â& �Y�T1�Y |G�{ ,'�1.¯ Ä¯ �Y{ 0Y{�<�& ,#MÁZ< Z& ºB2 JÁ� �{ ,Ì*-.#

d�Y Ä1;�< �Y�= É�8 ,Ì'Z_ yh¯ �{ ,ºB2 �^'{ JÁ� Á{ Ä& dK�" Ä¯ É�ÂF& Ä1;Z' d#Z¯ .
L9Ìq (Y ${ZM1�Y ÉZÆ2Á� �{ $ZÌ< �1Æ& �Y�T1�Y dM< 0YÂ8 %» ?Ì·{ Ä& % » �c & � 1Æ& %"( Ä"YÂm f3Z& Ä¯ �c& �1�& 0{Â& �1»�"

 L9Ìq (Y ${ZM1�Y Y'�` ,'Y (Y Á d�Y ${Â& {{�< d�Y Ä12Yc< dKi» �rY ÄK*_ {�\O.3 ÉÁ� .%*\ 2�'( ÉZ Æ8�¯ �{ Ä�'� }ÂM" Y.3

18 %0{Â& �1.¯ (Y %2Z" ,'Y Ä¯ d�Y ${Â& %*\2�'( 0Á|& ÉZÆ8�¯ (Y �1�Ì&CIY .3 �{ }Z H 60-308�¯ �{%*\ 2�'( ÉZ Æ

 �{ d#Z¯ 0Y9Ì» ,'Y Y�q Ä\*'Y %·Á |2Z& %» $|2CI{� \O.3 �{ É�Ì^.� q d'Y9 ;Y f 3Z& ,Ä� '� }Â M" Y .3 �{ d'Y9;Y Á
0Y�Z\.# Á 9"Âm 4ZTÌT78 €'Z1" �& É|Ì'Z8 |'Z2 d�Y $|'{�^" LÂ67»)Jones et al, 1987 (Ä-"Z*q |"Y Ä12Y{ 0ZÌ& Ä¯ |2Z&

 %;Z¯ |u Ä& %'Yc/ {YÂ» Á sM º # (Z& {{�< }ZH †Z.3Y Ä& Ä�'� }ÂM" (Y a"Z» }ÂM" ?&Z= �Ì/ Ä'5 �<Y %1u {�Ì< �Y�= $ZÌ< �ZÌ1HY �{
d;Z' |#YÂB" d#Z¯ {�\O.3 .

d�Y $|�" �Y{ %* » É�Z»M �)" (Y ÄK*_ {�\O.3 Á Ä�'� }ÂM" Y.3 ,Ä8Â& �Y�T1�Y |G�{ ÉÁ� ºB2 Á %*\2�'( ?&ZT1» �rY .�Z.Ì8

 |#Z2)�Y{ 0Y{�<�& ºB2%*\2�'( 0Á|& (�Y�T1�Y |G�{ ,'�1�Ì& L9Ìq �Z& Á{ $Y�.Æ& %*\2�'( JÁ� Á Ä8Â& �Y�T1�Y |G�{ ,'�1.¯

|*12Y{ Y� $ZÌ< .ÉZ O\2 Ä& ÄmÂ8 %.¯ Z&3Á5{�Y  {ÂmÁ %.ÌT1�» ÄF&Y� Ä8Â& �Y�T1�Y |G�{ Á {�\O.3 ,Ì& Ä¯ {Â2 %» $|#Z�» .
Y{ É�1�Ì& Ä8Â& �Y�T1�Y |G�{ Ä¯ É�Z.Ì8 �# %* ' {�\O.3 ,Ì& ÉY ÄF&Y� ,Ì*q ,'Y Ä\Ì·Zu �{ d�Y Ä12Y{ 9Ì" É�1�Ì& {�\O.3 Ä12

{�Y|" {ÂmÁ Ä�'� }ÂM" Y.3 Á.ZÁ�B» {HZ2 dMG (Y ÄHÂO¯ �F= %"(Á ,Ì^"ZÌ» dMG d'Z»(M ,'Y �{ Ä¯ d�Y %* » 0Y|& ,'Y 
d�Y Ä12Y{ É�1�Ì& dÌ.#Y }ZH.

}ZH 4ZÌO.3 (Y ?K= }ZH ZÁ�B» {HZ2 4�¯ Ä.# �{ É(�Á Y.3 �{ Z#0Z860(Y �1.¯ ,�1.Ì1"Z� 2d�Y ${Â& LZ\�Z_ Z^» 
%* » É�Z»M :h1HY Ád�Y $|�" $|#Z�» ÄK*_ {�\O.3 �& %*\2�'( ¹|3 Á %*\2�'( ,Ì& É�Y{ .,'Y €'Z1" Yc· €'Z1" Z& YÌT78
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67» �i¯Y {�\O.3 d#Z¯ ÉY�& Y� }ZH ZÁ�B» {HZ2 %"Y�7& |u Ä¯ 0Â��5 Á Z1_Z< ,�ÂOÌ8 4ZTÌT78 É(�ÁZ�¯ 45Â2
${�¯ ¹h3Y LZ\�Z_Z^» {�Y{ dT&ZF» |"Y )$�Z.2 a&Z*» (Y ?T"7Á8.(0Y�Z\.# Á Ä'(Á�Â")1381(0ZÌ"ZT#{ Á Ä&(Á� Á)1383 (�{

|"|Ì�� ÄAÌ1" ,Ì.# Ä& 9Ì" y�Z; sY�Y{ Á 0Z<�< �{ %Æ&Z�» 4ZTÌT78.

5-3-Ê§��  TM XKP 
LÁY É�ZÌ&M �{ %;�6» sM �Y|T» dÌ.#Y Ä& ÄmÂ8 Z&|2 %���& Ä"Z<Y|m �ÂF& Z# É�ZÌ&M ?¯ Á LÁY É�ZÌ&M �{ $|2 :�6» sM ºAu .

5-3-1-ÉÁ�� _ 0Z»( �{ $|2 :�6» sM ºAu 



˻́6˾

LÁ|m 1-b"Z'�YÁ Ä'9A8 €'Z1" ÄGhH sM ‡Y9mY%���& {�Â»LÁY É�ZÌ&M �{ )4Z &�» ,Ì^"ZÌ»(

4Y�ÌÌS8 a&Z*» É{ (M Äm�{ÉÁ��Ì_ ºAu $�ÌH} ºAu É{Á�Á ?¯ ºAusZ"YÁ� ºAu $|2 :�6» ºAu

�Y�\8 2ns 19950 ns4/2552ns6/29395 ns8/15474 ns0/68244 
,\2�'( 1*2/671872ns4/65112*3/1155301ns7/202 *4/1186005 

ZFH(eA) 22/9301 8/146599/45948 0/11440 5/21778 
ºB2 JÁ� 2ns 8/17515 ns0/13446ns0/55436 ns5/10958 ns3/50873 

ZFH 45/15374 6/165265/62811 6/62144/40340 
?&ZT1» �rY 2ns 8/5665 ns9/838 ns7/2144ns3/1567ns7/6760

ZFH )eB(43/5497 8/74860/22432 8/30208/9342 
4Y�ÌÌS8 X'�t(%) 32/737/1671/961/1786/7

** ,* ,ns        :%* » �Ì/ XÌ8�8 Ä& %* » Á �Y É�Z»  |ÂF� �{ �Y{5Á |G�{1|G�{ 
5-3-1-1-LÁY É�ZÌ&M �{:Z & É�Z »M � )" (Y %*\ 2�'( 0Á|& Á %*\2 �'( JÁ� �{ ÉÁ��Ì_ ?Ì.\8 ÉY�& $|2 :�6» sM �Y|T»

 LZ.1uY95;�< �Y�= 4ÁZM1» É�Z»M $Á�< Á{ �{ 9Ì" Z# ,Ì^"ZÌ» Á |*12Y{ 4ÁZM8 �^'|\' Z& |G�{ |*1)LÁ|m1.(:�6» �Y|T» ,'�1�Ì&

 sM)4/1206�Z1\# �{ X \» �1» (0M ,'�1.¯ Á $|2 ,\2 �'( }ZH Ä& ZÂ&�»0/8200Á|& JÁ� Ä& ZÂ&�» �Z1\# �{ X \» �1» 
LÁ|m �{ 0M €'Z1" Ä¯ {Â& ,\2 �'( ÉZ#7Á8d�Y $|2 ÄpY�Y .%;�6» sM �Y|T» �ÌÌS8 �& É�Y{ %* » �ÌrZ8 ºB2 NO1B» JÁ� Ä�

^"|*12Y|" É�Y{ %* » :h1HY �^'|\' Z& É�Z»M �)" (Y 9Ì" ,\2 �'( ¹|3 Z' ,\2 �'( Z& ºB2 JÁ� ?&ZT1» �rY Á d2Yc)LÁ|m1.(
5-3-1-2-Z# É�ZÌ&M ?¯ �{:(Y ÉÁ�  Ì_ ÄOu�» ÉY�& $|2 :�6» sM �Y|T» �& ,\2 �'( �rY |2� $�Á{ LÂ` �{ Z# É�ZÌ&M ?¯ �{

 |'{�^" �Y{ %* » É�Z»M �)" .Z»Y ,#MÁZ < Z & ºB 2 JÁ� �{ :�6 » �Y| T» ,'�1� Ì& ,{Â & 4ÁZ M1» ºB2 JÁ� Ä� �{ 0M �Y|T»
 |»M d�|& L9Ìq �ZK\' JÁ� �{ ,'�1.¯ Á �Y|"Y{�<�&)LÁ|m2.(0Y�Z \.#Á 9·ÁY� �)" ZZK8�Y ,'Y �{)1983 (Ä ¯ d �Y 0M � & 9 Ì"

 Á�|Ì# 4ZÌGÂ6H �{ �ÌÌS8 ÄAÌ1" �{ Á }ZH ?BOB8 �ÌÌS8 XK� É(�ÁZ�¯ 4ZÌO.3%» }ZH %\Ì· {Â2 .JÁ� Á ,\2 �'( ?&ZT1» �rY
|'{�^" �Y{ %* » É�Z»M �)" (Y 9Ì" ºB2.

LÁ|m 2-b"Z'�YÁ Ä'9A8 €'Z1" ÄGhH sM ‡Y9mY%���& {�Â»Z# É�ZÌ&M ?¯ �{ )4Z &�» ,Ì "̂ZÌ»(

�ÌÌS8 a&Z*»df ÉÁ��Ì_ ºAu $�ÌH} ºAu É{Á�  ?¯ ºAu$|2 :�6» ºAusZ"YÁ� ºAu �6» %'Y�Z¯sM :

�Y�\8 2ns5/36255 ns3/304880ns5/524604ns9/407631ns0/7411 ns000/0
,\2�'( 1ns2/983269ns8/394864ns3/2624341ns1/929566ns7/430128ns000/0

ZFH(eA)28/1015059/2825136/2673174/5569775/181016001/0
ºB2 JÁ�2**1/815926**5/3670326**1/7176159ns1/1570040**6/8663124*010/0

ZFH 41/3530611/1495694/2945653/4714920/351045001/0
?&ZT1» �rY 2ns1/1053ns5/476645ns2/463544ns5/186780ns1/161808ns001/0

ZFH )eB(46/665698/3669506469230 6/2179762/672395002/
CV (%) 57/593/541/597/2925/683/22

** ,* ,ns         :%* » �Ì/ XÌ8�8 Ä& %* » Á �Y{ É�Z»M |ÂF� �{ �Y{5Á |G�{1|G�{ 
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5-3-2-$�ÌH} 0Z»( �{ (ZÌ" {�Â» sM ºAu 

5-3-2-1-LÁY É�ZÌ&M �{:Z<Y|m �ÂF& 9Ì" LÁY É�ZÌ&M ?Ì.\8 ÉY�& (ZÌ" {�Â» sM ºAu |2 %���& Ä" .Á{ ,Ì & Ä ¯ {Y{ 0Z� " €'Z1"

 {�Y|" {ÂmÁ É�Y{ %* » :h1HY É�Z»M �)" (Y ZÆ"M ?&ZT1» �rY Á ºB2 JÁ� Ä� Á ,\2 �'( ¹|3 Á ,\2 �'( JÁ�)LÁ|m1.(
5-3-2-2-Z# É�ZÌ&M ?¯ �{:EF� �{ ºB2 JÁ� �{ ~T; ?»Z3 ,'Y1%|2 �Y{ %* » É�Z»M �)" (Y .? »Z3 , 'Y Ä*Ì�Ì& Á Ä*Ì.¯ 

LÁ|m �{2d�Y $|2 ${�ÁM .

5-3-3-É{Á�Á sM ºAu ?¯ 
5-3-3-1-LÁY É�ZÌ&M �{:4ÁZ M1» �^'| \' Z & É�Z »M � )" (Y ,\ 2 � '( ¹| 3 Á ,\2 �'( JÁ� Á{ ,Ì& �{ ZÆ*8 9Ì" ?»Z3 ,'Y

{Â&)LÁ|m1.(sM :�6» �Y|T» ,'�1�Ì& Ä\'�ÂF&1795,'�1.¯ Á1288Ì8 Ä& ZÂ&�» XÌ8�8 Ä& �Z1\# �{ X \»�1» ,\ 2�'( �Z .
 {Â& ,\2 �'( 0Á|& Á {�ÂH .%»�& }ZH %\Ì·Á�|Ì# {�\O.3 Ä& ÄAÌ1" ,'Y Z & Á ,d �Y $|2 {ZA'Y É(�ÁZ�¯ 4ZÌO.3 �rY �& Ä¯ {{�<

 0Y�Z\.# Á 9·ÁY� 4ZTÌT78 ÄAÌ1")1983 (d�Y Â�.#.
5-3-3-2-Z# É�ZÌ&M ?¯ �{:�ÌrZ8 |2� $�Á{ LÂ` �{ %;�6» sM ?¯ 0Y9Ì» �& d�"YÂ1" %*\2 �'({� c^& É�Y{ %* » )LÁ|m3(.Z&

{ÂmÁ ,'Y Z& ,\2 �'( �Z.Ì8 Ä& ZÂ&�» É�ZÌ&M sM :�6» �Y|T» ,'�1�Ì& 15237 Z & ,\ 2 � '( ¹| 3 �Z.Ì8 Ä& ZÂ&�» 0M ,'�1.¯ Á
14473{Â& �Z1\#�{ X \» �1» .EF� �{ É�Z»M �)" (Y �^'|\' Z& ºB2 NO1B» JÁ� Ä� �{ ?»Z3 ,'Y Z»Y5%d2Y{ 4ÁZM8 .�Z.Ì8

B2 L9Ìq Z& ºB2 JÁ� Á sM :�6» �Y|T» ,'�1�Ì& �Y{ 0Y{�<�& ,#MÁZ< Z& ºL9Ìq Z& ºB2 Á �Z& Á{ :�6 » �Y|T» ,'�1.¯ �ZK\' 
{Y{ IZ61HY {ÂH Ä& Y�|".Z & Ä ¯ $| 'Y , 'Y Z & ,\2�'( 0Á|& Á $|2 ,\2�'( �Z.Ì8 Á{ �{ %;�6» sM ?¯ �Y|T» É�Y{ %* » ¹|3

 Ä"Y|¯ZH ,1�\2 Á �ZÌ2 LÂ` �{ sM 0Z'�m%» }ÂM" d#Z¯ f3Z& , }ZH �{ 4Z&Â�� d��" Á Z# d �Y }�{ ? &Z= ,{{� <)Ä AÌ1"

,4Á�8 4ZTÌT781992(

5-3-4-sZ"YÁ� 
ÉZÆ 2Á� (Y +Ì-Ì# �{ $|2 ¹ZA"Y ÉZ# É�ZÌ&M lÂ.A» �{ Ä\O& LÁY É�ZÌ&M �{ ZÆ*8 Ä" NO1B» ÉZ#�Z.Ì8 (Y $|2 ‰�ZH sZ"YÁ� ºAu

'|\' Z& ZÆ"M ?&ZT1» �rY Á ,\2 �'( Á ºB2|�" �Y{ %* » �^.

5-3-5-$|2 :�6» sM ºAu )sZ"YÁ� ÉZÆ*» ?¯ ºAu(

5-3-5-1-LÁY É�ZÌ&M �{:EF � �{ É�Y{ % * » 4ÁZ M8 ,\ 2 � '( �Z .Ì8 �{ ZÆ*8 LÁY É�ZÌ&M �{ ?»Z3 ,'Y5%�{ Á {Y{ 0Z� "

{ÂK" �Y{ %* » ZÆ8ÁZM8 ZÆ"M ?&ZT1» �rY Á ºB2 ÉZÆ2Á�)LÁ|m1.(
5-3-5-2-Z# É�ZÌ&M ?¯ �{:�Y{ 0Y{� <�& ,#MÁZ< Z& ºB2 JÁ� �Z.Ì8 �{ Ä¯ sM �Y|T» ,'�1�Ì& |2� $�Á{ LÂ` ÉZÆ'�ZÌ&M ?¯ �{

LZ.1uY Z& É�Z»M �)" (Y �^'{ �Z.Ì8 Á{ Z& {Â& $|2 :�6»99d2Y{ 4ÁZM8 |G�{ .% * » 4ÁZM8 ÉY�Y{ ?&ZT1» �rY Á %*\2�'( JÁ�

|"{ÂK" É�Y{.
ZÁ�B» {HZ2 Á Z# ÄHÂO¯ �F= %"(Á ,Ì^"ZÌ»%O»YÂ3(Y }ZH |*1�# {Â." %���& Y� sM :�6» 0Y9Ì» 0YÂ8 %» ZÆ"M +.¯ Ä& Ä¯ .

d�Y �ZÌ2 LÂ` �{ sM ÉÁ��Ì_ d3�� d�Y �rÂ» É�ZÌ2 É�ZÌ&M 0Z»|"Y� �& Ä¯ %.Æ» ?»Z3 .É� Ì< $(Y| "Y Z & }Z H EF� É�&(

 �1�Ì& Z# ÄHÂO¯ �F= �|Tq �# Ä¯ {Y{ 0Z�" €'Z1" Ä¯ ,d�Y %���& ?&Z= Z# ÄHÂO¯ �F= ÉÁ��Ì_ ÄOu�» �{ sM :�6» 0Y9Ì» , |2Z&

 |2 �1�Ì& 9Ì" É�ZÌ&M 0Z»( ?¯ �{ %;�6» sM 0M LZK"{ Ä& Á d�Y $|2�1�Ì& .?\2 2Á ÉÁ�� Ì_ 0Z »( �{ $| 2 :�6» sM ÄF&Y�

 ?\2 Á LÁY É�ZÌ&M ?¯3%» 0Z�" Z# É�ZÌ&M ?¯ ÉY�& Y� ÄF&Y� ,'Y |*#{ . O3 Ä & Z# É�ZÌ&M Ä»Y{Y Z& Ä¯ {{�< %» Ä)uh» ¹� " d
d �Y $|2 +'{9" �^'|\' Ä& ZK'�T8 Z# �Z.Ì8 ¹Z.8 �{ %;�6» sM ºAu 4Y�ÌÌS8 XÌ2Á $|2 �1.¯ �ZÌ2 �1�& É�&( Z# ÄHÂO¯ 0|2 .
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 �Y|*& Á $YÂB�Z…� ZZK8�Y ,Ì.# �{)2002 (LÁY É�ZÌ&M �{ ™*Ì"Z» É�&( X'�t Ä¯ |*12Y{ 0ZÌ&60Z870¹Á{ É�ZÌ&M (Y �1�Ì& |G�{ 
d�Y .|*·YÁ Á ?\"YÂ2 �)2000(|"{�¯ 0ZÌ& %7F� É�ZÌ&M ÉY�mY �& �Yc<�ÌrZ8 Á ºÆ» ?»YÂ3 (Y Y� É�&( 9Ì" .
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V-�1-3ÁY É�ZÌ9M �1 ZÅ ÄQ#/( �8W [Ì\¿ZÌ» Z9 xZC%�Y �1 É�ZÌ9M V( Á ÉÁ�EÌY ½Z»� �1 Ê§��» TM XKP ÄDËZ'» .
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V-�3-3ÁY É�ZÌ9M�1 SZQ xÁ�;» IQZ� Z9 xZC%�Y �1 É�ZÌ9M V( Á ÉÁ�EÌY ½Z»� �1 Ê§��» TM XKP ÄDËZ'» .
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Effects of C.I & MWD on water consumption productivity for cotton  

Hossein Chaji and Hadi Afshar  

Abstract 

Some of conventional tillage methods causes to waste national resources. In order to evaluate 

several tillage methods for cotton in silt-loam soil an investigation was carried out in Khorasan. 

The statistical design was split plots with 3 replicates. Main plot was subsoil (S0: No 

Subsoilling and S1: Subsoilling in 50-55 cm depth).Sub plot was plow (P1: Moldboard plow P2: 

one pass furrower standard P3: two passes furrower standard). 

The results showed that in 0- 30 cm depth of tillage, S1P1 and S0P2 caused maximum and 

minimum reduction in cone index respectively. The interaction effect of main and sub factors on 

MWD was significant (p= %5). S0P2 and S1P1 had minimum and maximum MWD 

respectively.  

The results showed that subsoilling effectes on first water consumption and root depth of cotton 

were significantly different (P = %5) but on CI, MWD, Stability of plant, yield , WUE and total 

water consumption weren’t significantly different. Also effectes of plowing on CI in 0-30 cm , 

MWD and total water consumption were significantly different (P = %1)  and on yield, root 

depth of cotton and WUE were significantly different (P = %5) and on Stability of plant and 

first water consumption weren’t significantly different. At last main and sub factors don’t have 

no significantly effect on parameters.

Overall the results revealed that for cotton cultivation in a condition similar to this research, 

the most appropriate method for seed bed preparation is application of furrower standard. 

Key Word: Cotton, Cone Index, Mean Weight Diameter, Water Use Efficiency   

 


