10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, i L L ..:-:
et bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

datiy bl i gl | it
i '

” s
A
» 4
\Guinl

"“""h.‘

af

ot g

L 4

L

head) oz
wbls

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

S bt Wi
shoid)
il it ek

@ ASUNET

datiy bl i gl | it

it

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, st BB --::_
e bl b k|
@ ASUNET

datiy bl i gl | it

op)ég-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

W
AN AN N NN N AN NEANTAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




g
§
§
§
§
§
§
§
;}
§
§
§
§
§
{
§
§
§

P e Ba
! i s La
e bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
O EH AT OSSOSO

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%é
?
%é




da b

ﬂA thesis submitted in partial fulfillment

‘EFFECTS OF A COMBINED ACTIVE AND PASSIVE TILLAGE
TOOLS ON SQIL COMPACTION AND THE REQUIRED ENERGY

BY
REDA ABD EL-RAHMAN EL-SAYED
B.Sc. (Ag. Eng.), King Saud Univ., Riyadh, Saudi Arabia, 1984

L3 2~ jbo”

of
the Requirements for the Degree of
Master of Scierice Q%it
’ in
Agricultural Science
(Agricuiture Mechanization )

Department of Agricultural Mechanization
Faculty of Agriculture
Ain Shams University

2000







s

—<

EFFECTS OF A COMBINED ACTIVE AND PASSIVE TILLAGE
TOOLS ON SOIL COMPACTION AND THE REQUIRED ENERGY

BY
. 'REDA ABD EL-RAHMAN EL-SAYED
B.Sc. (Ag. Eng.), King Saud Univ., Riyadh, Saudi Arabia, 1984

A thesis submitted in partial fulfiilment
of
the Requirements for the Degree of

Master of Science
in
Agricultural Science
(Agriculture Mechanization )

Department of Agricultural Mechanization
Faculty of Agriculture
Ain Shams University

2000



Al



Approval sheet

'EFFECTS OF A COMBINED ACTIVE AND PASSIVE TILLAGE
TOOLS ON SOIL COMPACTIGN AND THE REQUIRED ENERGY

B t)
REDA ABD EL-RAHMAN EL-SAYED
B.Sc. (Ag. Eng.), King Saud Univ., Riyadh, Saudi Arabia, 1984

This thesis for M. Sc. has been approved by:

Lo y
PROF. DR. MOHAMED AHMED EL-SHIKHA Eff%

PROF. OF AG. ENG., AG. MECH. DEPT., FAC. OF AG,,
MANSOURA UNIV. ‘

]
PROF. DR. MOUNIR ABDO AZIZ /4«/4!4;12 .......
PROF. OF SOIL SIENCE,FAC. OF AG., AIN SHAMS UNIV.

PROF. DR. MUBARAK MOHAMED MOSTAFA --Mmf_&f‘:ﬂ.&/‘“‘/

PROF. OF AG. ENG. AND HEAD OF AG. MECH. DEP.,
FAC. OF AG., AIN SHAMS UMiV. (SUPERVISOR).

" Date of examination2%/ 14/ 1999






Fal

EFFECTS OF A COMBINED ACTIVE AND PASSIVE TILLAGE
TOOLS ON SOIL COMPACTION AND THE REQUIRED ENERGY

BY
REDA ABD EL-RAHMAN EL-SAYED
B.Sc. (Ag. Eng.), King Saud Univ., Riyadh, Saudi Arabia, 1984

Under the supervision of :

PROF. DR. MUBARAK MOHAMED MOSTAFA
PROF. Of AG. ENG. AND HEAD OF AG. MECH. DEPT., FAC. OF AG.,
AIN SHAMS UNIV., (SUPERVISOR).

DR. MAHMOUD AHMED EL-NONO
AG. MECH. DEPT., FAC. OF AG,, AIN SHAMS UNIV.

DR. MAHMOUD AHMED EL-ATTAR
INSTITUTE OF AG. ENG. RES., AG. RES. CENTER, MIN. OF AG.



[}



ACKNOWLEDGEMENT

The author wishes to express his deep thanks and
appreciation to:

- PROF. DR. MUBARAK MOHAMED MOSTAFA
- DR. MAHMOUD AHMED EL-NONO
- DR MAHMOUD AHMED EL-ATTAR






