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salyy Apallall ALK ded B Lalisd)
A l) I A palisall
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540 Jal ey &) al) cdlalaa Jals 86 (5) g
(Cp al S a) A il 4 jalal) ABUSY (8 () gucaal)

dganad gai Jale
Ts T, T,
FCPRENI
1.288 1.253 1.177 S:Dy
1.238 1.203 1.081 S:iD,
1.185 1.136 0.989 S,D;
1.29 1.273 1.192 S,Dy
1.238 1.208 1.095 S.D,
1.188 1.129 1.005 S,D;
1.344 1.312 1.286 MT
1.397 1.378 1.371 NT
0.009 RLSD 0.05

340 Jal g BN Collaa Ja15 25 (6) dssa
(%)Lﬂ@lﬂ\@w\gﬁdﬂ;ﬂ\

Jpcaal sai Jabpa
T; T, T,

) edlalaa
55.378 52.481 51.148 $:D
58.996 54.363 53.032 5D,
02.45 56.881 55.014 5103
54.805 51.723 51.055 5,D,
58.519 54.145 53.003 5D,
61.862 57.132 54.880 S:D5
51.216 50.227 48.988 MT
47.96 47.709 47.043 NT

0.212 RLSD 0.05

b Jyanall sai Ja) a9 4l (glas Jala s
3 il A dpaal) g A4y ja Ul ABUSY)

sai Jabas Al Gleel o S Jalal

o b Agiaall Adle il Gaalll 885 Jpeana
(2 Jsaa) Lopll 0 Galusally dyyaliall Z8ES1)
ipallall BES) (mlias) s (7) Jsealls
chel Cunausdl Ay 8 Aahud) Gled
WS 8 5yl Llall 2y o (15-0) Genl
Alabeall Leilis ¥ 2 1Sa 1,020 Lay)aia dgyalls
1.081 cualyy lgwis dlajall e (30-15)
Ciled LS Laabiaa) aniy) e 3 ¥ ol S
Sl %58.833 5 60.903 <l ikl

10

5 sl ange Ay dlage (B lewdt dlelaall
AESH Lo dlobedd) oda cilaw Cus Chaiie
el 1,378 iy A0KH dpaliaally dpallall
el Caaiia b I e %47.709 5 % s
sl e %47.960 5% el 1371
G (hmy (695 Jslaall) saill ange dly 4
S galedl) (mlisily dpallll AESH ¢l
G sall ause Aler 3 daliy NT labaal
G ol Sllee L daclil) AN Jlls AS)a
Lo 5l lalsall Jaly Caugin g Jauy)
ipallll GESH g li)y A Lalaall (aliad)
bl Ehadl Al il W . (8) dyil
Lpalsay Apalls WS claef a8 (MT) Dl
helSie 1.344 Wajliia saill ause dles 3 AS
ilales s Lain sl e %48.988 5 %4
e shall Al plau i Ehaally Al
ipals LS J8 (S1D3) av 50 T Gao
ColSs Bydle Bhal 2 LK dulae el
& il e %62.450 5% L2l 0.989
Gand galiieV) Al mhas s yaal) Alalae
ity saill anige Ay B 4nds (SpD3) Aljall
e JSL%61.862 5 ¥ ahe S 1,005 Lalsia
ey sl e LIS dyaluaally dyalal) 236
Agpallall GBS af 8 ) Qala) 3 cau
O s oiladl G L LKD) Al gl
Gead dualiy aliie¥ls sl (ilaally 5l
Gal Gl & e Jaad an 50 &l
leisebo 30k Lelily Amseaydll dpadand)
HESY mlins) il aaall saagl Gsl) i
(20) 5(12)ipalal
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a3 dal e il gles JaNa A6 (8) dgea
(Yo) 4 Al A8 dsalusall A J guanall

pand al fala
I 1, 1,
(]
60.903 [ 56226 | 54.533 dy
58.833 [ 54838 | 53.202 d
54968 || 52106 | 50.974 dy
50.888 [ 49.161 | 48.375 d
0.150 RLSD .05

Jal pa s 4 il glas g A jall cdlalaa JANS L
LAl AUl (A Guadd) B Jguana sal
A AL A1) dpabuaal) g

Ao bl sy man (2) Jsal
LBhall clalae o DA Jalall dygiadl)
sadll 50y Jyana sai dalyey 4l Glacly
LAl AN Lpalusally dppallall 8LSY o5 b
ALlaadl I (100 5 9 )dshaadl (e daadls
Al 85 dualls dat lef cldas S,D;
20 L) sl pusse Ailgs 3 0y Genl) e 3K

3 1440 caly (sl

el
S,D; oxilaladl) Leiliy sl e %45.721
seill amse Calia By Oy Geall S;D;
1430 el 40 dad culS Cua
J< %46.098 AN Auludlly o alelS
@ SoDp Alelrall Balas Cuaw dsmas lagia
@ SoDy Alalrally iilgly saill ansge Chualiia
ipalls S o) Lgilhae) 3 ausgell Chusiia
Al o a3 Gl s ) Agelise il
ve daliy Al gay saly G galiceY)
Laried) &all Glael Jand dadlgd) SlacY)

BESH o8 Caly o 405 30 culS Al
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Al 5o (A candl (g J5 (8 Jsan) sl
Oe i Las dadaud) 40l cuniy olSs 30l
o b Sl asaa wrsy LI el
Gl Akl Blell 4 Lgaell 30l asag
el Fas a2 2070 5 3350 sl
Dedas .+ (1 ) aws (30-15) 5 s (15-0)
& am (50-40) Gead) o (8 5 7) JKEY (e
Jils dpalls S el hel saill ause dled
5 % e 1370 caly 4K Al
ebe by Cielag gl e %48.375
Asmall dlle (95 )85 Ands Garlly pusgall Caialia
1.349 e dpalall 43USH daf o Cam
Dekas %49.161 LK dalually ¥a L)elSi
33 b DasS s (olls e3¢ bl o3a (e
Ljlie A0S0 Apelusdd) ealisily dg,allall A3ES))
st ded G 5yl Ahall dle dsja
Al s Ly e dgial) el il
Lalay Al dlula saly ) dnse lemnr pa
Ljlie s BedlS daladdl it GleYl xe

Al sleeYL

a8 Jalpey Ll gl Jaln A6 (7) Js
(Cp pl S Sa) & il A jallal) ABUSY (B  gucnall

dpand g e
L | no|on|
1.188 1.143 1.02 d;
1.228 1.185 1.081 d,
1.299 1.269 1.193 dy
1.37 1.349 1.303 d,
0.006 RLSD 0.05
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G Cwladl Am e adl (51D5) s
e Al Gl ailiadl)l alaeal 4ipeas
IS Apalusal) ¢ iy dgpallal) A8ESY jalass
58) Jsmana 2l 5al) ) ol Lee 450

. eaddd)
ezl Jea Gluhall e el ehal =5
G hyshall Al cad Culad)
dilide Jaalae oy diline clas @il
faagayall clidl dallee & ST GleeYs

c bl gaig Al pallad & Al Ll

12

G (dg) am (50-40) Ganll e dyalhal)
Algty haiia lajye & GGl i L)
e Al @y Ly e dasd saill auge
oalidily sl lila sal) duee  lgaan
G Bydle Ahall ey Lo )l lginelis
o i)y Apallall AUSN L8 Cumi)
Gl Jlaxiad die daldy LK Al
550 Bhall Bleel shaall Al mlas il
bl Gedl die gl e an 305 40
ipallall AUH o8 culK N (dp) A (s

s o 2l 0.960 5 0.960 5 0.950

5 63218 5 63.601 4l Al
S]_D]_ S S]_Dz S S]_Dg O lalagll 0/063218
Ll e

eluagilly claliingy)

Apallall 8LSN o8 (mis ) &)all ol -1
Al Ajlie Ayl 2SN dpebsall ad 501 ae

CEg e
50 @y Gee die Hshall Cladl ol -2
C alray 4)lie Aupll K delial 32l

- GAY) Al
Geae Baly Apallall A80K) L8 Cady) -3
Ll Gee Balyy 45l KN dpalisall Cazadas)
) Jlaainly oap pdi Lo s 4 —4

50 Eha Gae die shall A5l mlaw i
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(P o \San ) Al U ABASI (8 Cpundhd) §50 5 diseana pal s o il e s ) cdlaan A0S s (9) dsea

d4 d3 d2 dl
Lagia A gl
<Olalaa
Ll Ty $ai dal e
T T T T T T T T T T T d
a%)_all cdlalra
1.239 1.420 1.420 1.403 1.400 1.360 1.363 1.170 1.120 0.980 1.160 1.110 0.960 S,D;
1.174 1.400 1.380 1.400 1.200 1.160 0.997 1.180 1.140 0.967 1.170 1.130 0.960 SD,
1.103 1.220 1.160 1.010 1.190 1.153 1.007 1.170 1.120 0.990 1.160 1.110 0.950 SiD;
1.251 1.440 1.430 1.400 1.400 1.400 1.373 1.170 1.140 1.000 1.150 1.120 0.993 S,D,
1.181 1.420 1.430 1.390 1.193 1.150 1.013 1.180 1.133 0.997 1.160 1.120 0.980 S,D,
1.107 1.210 1.140 1.020 1.193 1.140 1.013 1.180 1.123 0.995 1.170 1.113 0.990 S,D3
1.314 1.427 1.417 1.397 1.400 1.380 1.390 1.377 1.343 1.363 1.173 1.107 0.993 MT
1.382 1.420 1.413 1.403 1.417 1.410 1.390 1.393 1.357 1.353 1.357 1.330 1.337 NT
: gabe g
1.370 1.349 1.303 1.299 1.269 1.193 1.228 1.185 1.081 1.188 1.143 1.020 Hh oRn e
Jsanal)
1.219
1.341 1.254 1.165 1.102 iy dwi hgia
0.019 N RLSD 0.05
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(%) A ) Apabnal) (B (pandid) 58 5 Jguana pad Ja s s o il (e g 25l cblalans A1 4505 (10) dses

da ds d o A gl
Yaugia
e

Ts T, T, T3 T, T Ts T, T, T T,
a%)_all cdlalra
53.003 46.475 46.475 47.103 47.169 48.679 48.553 55.394 57.300 62.638 55.555 57.471 63.218 s,D,
55.464 47.229 47.983 47.229 54.716 56.226 62.390 55.013 56.538 63.146 55.172 56.704 63.218 s,D,
58.115 54.014 56.275 61.929 55.094 56.478 62.012 55.394 57.300 62.256 55.555 57.471 63.601 S,D;
52.528 45.721 46.098 47.229 47.169 47.169 48.176 55.394 56.538 61.875 55.938 57.088 61.941 S,D;
55.222 46.475 46.098 47.606 54.968 56.603 61.761 55.013 56.792 62.256 55.555 57.088 62.452 s,D,
57.960 54.391 57.029 61.552 54.968 56.981 61.761 55.013 57.173 62.066 55.172 57.343 62.068 S,D;
50.144 46.224 46.601 47.355 47.169 47.924 47547 47515 48.786 48.023 55.044 57.599 61.941 MT
47571 46.475 46.726 47.103 46.540 46.792 47547 46.880 48.278 48.405 48.275 49.042 48.786 NT
343 Jaba asia
48.376 49.161 50.888 50.974 52.107 54.968 53.202 54.838 58.833 54.533 56.226 60.903
Jsanall
53.751
49.475 52.683 55.624 57.221 ) el bsia
0.424 N RLSD 0.05
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The effect of the conventional and modified subsoilers on the Bulk density and
total porosity soil in clay soil during sun flower crop growth stages (Helianthus

annus L.)

Kawther A. H. Al-Mosawi Bahaa A. J. A. Kareem”
Soil science and water resources/ Agriculture Department of
College of Agriculture / Basrah University/ Basrah / Basrah- Iraq
Basrah — Iraq

Abstract

A filed experiment was conducted at agriculture college research station, Garmit
Ali , Basrah university in (2014 ) . The soil texture is clay . Three plow types were
used namely modifiled subsoiler , conventional subsoiler and moldboard plow . The
first two plows (subsoilers) were used at operating depths of 30 , 40 and 50 cm .
The moldboard plow was used at operating depth of 25 cm . These plow types were
used to study their effect on the Bulk density and Total Porosity soil of the clay soil
in first season (T1) middle of the season (T,) and after crop harvesting (T3).The soil
properties measurements were taken for different depths, d; (0-15) , d»(15-30) ,
d3(30-40) and d4(40-50) cm . The crop used in the experiments was sun flower
( Helianthus annus L.) . The following abbrivations are used for the modified and
conventional subsoilers operating depths 30, 40 , and 50 cm , which are they S;D; ,
Si1D; , and S;D3; and S;D; , S;D; and S,Dj3 respectively . For the moldboard plow
depth of 25 cm MT is used . The control treatment is given (NT) .The experiments
were conducted using R.C.B.D. design for three replicates . The filed was divided
into three equal area blocks . Each block was divided into eight experimental units .
The experimental parameters were randomly distributed on experimental untis . The
crop seeds were planted on 4/4/2014 . The irrigation was added according to the
difficiency in the water level of water evaporation basin . The addition of water was
100% of the measured evaporation value with another 20% as leaching requirement
. The crop harvesting date was 4/7/2014 .The results showed : The plowing operation
reduced The plowing operation significantly reducal pb and increased f compared
with unplowed soil (NT) . S;D3 and S;D3 treatments gave lower pb and higher f
while MT gave the highest values of pb and lower f . pb increased and f decreased
as the soil depth increased and the growth season progressed .

Key words : Conventional Subsoiler , Modified Subsoiler , Bulk density , Total Porosity .

"The research is apart of MS.c Thesis of second researcher .

17



