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Abseract

The study was conducted to study the physical and chemical properties of
the soil of the farm of the Food Research Center (Al-Faki Hashim) north
of Khartoum. The samples were collected from the farm at different sites
identified by G P S. And then worked several drilling augar number nine
and the work of three sectors of the soil and the total samples were 36
samples were conducted physical and chemical analysis at the Soil
Science Laboratory - Sudan University of Science and Technology

And through the laboratory results of the soil strength and moisture
content of the soil and the proportion of water saturation and density and
porosity Soil content of the elements and level of soil salinity

The cation exchange capacity, the percentage of dissolved sodium,
organic carbon, and organic matter were summarized The existence of
three constraints to the validity of soils of obstacles Which consisted of
fertility, permeability and soil salinity. The recommendation included
improving physical and chemical properties and leaving plant residues
Treatment of problems related to chemical properties to reduce acidity,
salinity, soil alkalinity and treatment of organic matter decrease, it is
necessary to follow the agricultural system regular agricultural cycle in
such lands
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& Ull alyll

Result and descation saglially 4315l

il 1.4
Soil Auger description
Augar (1)
Surveyor : Hassan. A .Ismael
Date :02018/1/8
GPS N : 1751838
GPS E : 0452506
Auger No 01
Topography . Flat
Slop :0-2%
Soil surface :  mulch
Termiteria : 1-5
Vegataion : >25Teers...6 —10% shrub cover
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(1) A Aileassh 5 Al Al Jllasl) gy (3)ds2>

i 3l Jallasly Ailiasl) Jollasl)
Depth -
Bd P% S.P% | Moist pH | EC.dS/m
.cm
Pd.g/c %
.g/cm m3
3
0 — 30 - 58 3.5 8.9 0.5
— | 1.6
30 —60 - 69.7 3.3 7.7 0.4
— | 1.6
60 —90 1.6 - 65 3.9 7.7 0.3
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Soil Auger description
Augar(2)

Surveyor : Hassan . A .Ismael
Date :22018/1/8
GPS N : 1751972
GPS E : 0452658
Auger No 12
Topography : Flat
Slop :0-2%
Soil surface : mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(2) AsY Aibaansll s 4y 3l Julall) gy (4)J 52>
Tl QI ERIR A ]
Depth -
om Bd P% S.P% | Moist pH | EC.dS/m
Pd.g/c %
.g/cm m3
3
0-30 65 8.3 5.3
1.6 — 33
8.4 7.2
30 —60 1.6 — 44 35
8.3 4.9
60 — 90 1.6 — 46 4
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Soil Auger description
Augar(3)

Surveyor : Hassan . A .Ismael
Date :22018/1/8
GPS N : 1751860
GPS E : 0452633
Auger No :3
Topography : Flat
Slop :0-2%
Soil surface mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(3) LAY daibassll 9 4l 3l Jullail) il gy (5)Jsa>
Depth 400 udll Jallasl) Jallal)
.cm kel
Bd P% S.P% | Moist pH | EC.dS/m
.g/cm3 | Pd.g/cm3 %
0 — 30 1.6 - 46 3.2 8.3 1.1
30 -60 1.6 - .58 3.7 8.1 2.9
- 90 1.6 - 80 3.9 8.1 3.8
60 —
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Soil Auger description

Augar(4)

Surveyor : Hassan . A .Ismael
Date :22018/1/8
GPS N : 1751760
GPS E : 0452874
Auger No 1 4
Topography Flat
Slop 0-2%
Soil surface mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(4) Ag¥ Luibansl) 9 4l 3l Jlladl) ida gy (6)J 52>
Depth 400 aal) Jallasl) Jallasl)
.cm 4l
Bd P% S.P% | Moist pH | EC.dS/m
.g/cm3 | Pd.g/cm3 %
0-30 - 1.6 - 70 3.6 7.9 0.8
—60 - 1.6 - 80 3.6 7.9 0.7
30
60 - 90 - 1.6 - 64 3.6 7.8 0.7
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Soil Auger description
Augar(5)

Surveyor : Hassan . A .Ismael
Date . 22018/1/8
GPS N : 1752026
GPS E : 0452912
Auger No :5
Topography : Flat
Slop :0-2%
Soil surface mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(5) A9Y duilaassl g Auily 3l Jillail) iz gy (7)d g2
Depth 400 udll Jallasl Jallasll
.cm 4l
Bd P% S.P % | Moist pH | EC.dS/m
.g/cm3 | Pd.g/cm3 %
0 -30 - 1.6 - 71.4 4 7.9 0.4
30 -60 - 1.6 - 106 4 7.9 0.6
60-90 - 1.6 - 68 4 7.8 0.8

-32 -




Soil Auger description
Augar(6)

Surveyor : Hassan. A .Ismael
Date : #2018/1/8
GPS N : 1751754
GPS E : 0453056
Auger No : 6
Topography Flat
Slop 0-2%
Soil surface mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(6) AsY Ailransl g Al judl) Jlail) gy (8)J st
Depth 40l il Jollasl) Jallasll
.cm kel
Bd P% S.P% | Moist pH | EC.dS/m
.g/cm3 | Pd.g/cm3 %
0 -30 - 1.6 - 98 3.6 7.8 0.5
30 -60 - 1.6 65.9 3.5 8.1 1.06
69 — 90 - 1.6 81 3 8.1 1.3
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Soil Auger description

Augar(7)
Surveyor : Hassan . A .Ismael
Date :22018/1/8
GPS N : 1752013
GPS E : 0453147
Auger No 7
Topography : Flat
Slop :0-2%
Soil surface mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(7) AsY duilaarsll g Ay 3l Jalladl) iz gy Jgaa
Depth 400 il Jallasl) Jallasll
.cm kel
Bd P% S.P% | Moist pH | EC.ds/m
.g/cm3 | Pd.g/cm3 %
0 -30 - 1.6 - 64.4 3.9 7.9 0.6
30-60 - 1.6 - 76.5 35 7.9 0.4
60 -90 - 1.6 - 69.3 33 7.9 0.7
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Soil Auger description

Augar(8)
Surveyor : Hassan. A .Ismael
Date : 22018/1/8
GPS N : 1751800
GPS E : 0453232
Auger No 8
Topography : Flat
Slop : 0-2%
Soil surface mulch
Termiteria 1-5
Vegataion : >25Teers ..6—10% shrub cover
(8) AV dxiliaysll 9 4y 1l Jullail) pudagy (9)d s>
Depth Tl 3l QI 2Ll G
.cm
Bd P% S.P% | Moist pH | EC.dS/m
.g/cm3 | Pd.g/cm3 %
0—30 — 1.6 - 68 3.9 7.9 0.5
— 60 — 1.6 - 69.8 3.7 8.3 0.8
30
—90 1.6 - 60.8 3.3 7.7 1.05
60
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Soil Auger description
Augar(9)

Surveyor : Hassan . A .Ismael
Date : 22018/1/8
GPS N : 1751974
GPS E : 0453413
Auger No 9
Topography : Flat
Slop : 0-2%
Soil surface mulch
Termiteria :1-5
Vegataion : >25Teers ..6 —10% shrub cover
(9) AsY il g Auily 58l Jalladl) gy (10)d g2
Depth 4y il Jallail Ariliassll Jallail)
.cm
Bd P% S .P% | Moist Ph | EC.ds/m
.g/cm3 | Pd.g/cm3 %
0—-30 - 1.6 - 70.5 4 7.7 0.4
30-60 - 1.6 - 60 3.3 7.8 0.7
60 -90 - 1.6 - 67.1 3.5 7.9 0.4
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(9-1) o A gY) clismd af g1 Jallad il uda gy (11) Jge>

Auger | Depth.cm Sand% Silt% Clay% Teuxre
NO
1 0 - 30 28 26 46 Clay
30- 60 - - -
60 -90 18 20 62 Clay
2 0- 30 22 24 54 Clay
30 - 60 - - -
60 -90 16 38 46 Silty clay
0- 30 24 38 38 Clay lom
30- 60 - - -
60 -90 22 34 78 Clay
3 0- 30 22 26 42 Clay lom
30- 60 - - -
60 -90 20 26 54 Clay
4 0- 30 28 24 48 Clay
30 - 60 - - -
60 -90 28 24 64 Clay
5 0- 30 18 18 64 Clay
30- 60 - - -
60 -90 30 16 54 Caly
6 0- 30 24 28 48 Caly
30- 60 - - -
60 -90 28 8 64 Clay
7 0- 30 14 38 48 Caly
30- 60 - - —
60 - 90 30 8 62 Clay
8 0- 30 18 30 52 Caly
30- 60 - - -
9 0- 30 28 23 48 Caly
30- 60 - - -
60 -90 26 26 50 Caly
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Surveyor
Date
Surveyor area
GPS N
GPS E
Profile No
Topography
Slop

Site

Land form
Soil surface
Termiteria
Vegataion
Land use

Water table

Soil profile description
Profile No(1)

: Hassan . A .Ismael
:22018/8/14
. alfaky hashim (FPRC)
: 1751888
: 0452949

1

Flat

: 0-1%
: Flat

: PP

: Mluch

:1-5
:>25Teers ..6—10% shrub cover
: corp production

.non

Soil pernt matrial : old alluvial superfical deposits
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Profile 1 description

Horizon Depth Description
A 0 - 30cm Darkbrwon(2.53/3) moist clay

lom

structureless .hard .very friable«slightly

Sticky and plastic few fine porse 1 -5
termiteria.non.calcareous clear smooth boundary

Medium roots .clear wavey boundary

pH=7.9

B 30-60cm Dark brown(2.5y3/3) moistsilty
clay structureless.hard.very friable«slightly
Sticky and plastic 1 -5 termiteria
.non.calcareous
Medium roots .clear wavey boundary
.PH=7.9

C 60 —90 cm Brown (10y3/3) moist clay

structureless .hard .very friable«slightly
Sticky and plastic 1 -5 termiteria
.non.calcareous
Medium roots .clear wavey boundary

.PH=7.9
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(1) Jikh sl Aslenall Jllatl) il gy (12) Jsis

;) ) il

Depth.cm | Bdg/cm | Pdg/cm| Moist% | S.P% P| K cm/hr

%

0-30 1.9 1.6 4 72.7 0.83
30-60 1.7 1.6 3.5 71 -
60 -150 5.2 1.6 3.4 87.9

Depth .cm Sand % Silt % Clay % Texture

—30 28 34 38 Caly lom
0

— 60 24 30 46 Caly
30

~150 24 24 52 Caly
60




(1) di ) Aibpasl) Jaladl ilis gy (13) o

Depth | pH | EC:/dS/m P| N|[O.M% | CEC| ESP| SAR|Caco3%
ppm %

0-301]7.9 0.4 7.4 - 0.02 60| 24 | 0.29 0
30 -60 | 7.9 0.4| 8.03 - -1 69 | 22| 0.25 1
60-150| 7.9 0.2| 6.8 - -1 30| 30| 0.31 1
Depth Soluble cations meg\L | Exchange cations | Soluble cations

.cm meq/L

K Na Ca| Ca| Mg K|1 Na | Co3|Hco3| CI

+Mg

0 -30| 0.025| 0.2| 18| - -10.75| 14.7 0 3 2
30-60 0.025| 0.15| 1.44| - - 1| 15.2 0 5(2.4
60-150| 0.025| 0.2| 16| - -10.25| 9.1 0| 24| 3

-41 -




Soil profile description

Profile No(2)

suveyor : Hassan . A .Ismael
Date : 22018/8/14
Surveyorarea : alfaky hashim (FPRC)

GPS N : 1751888

GPS E : 0452949

Profile No : 2

Topography : Flat

Slop : 0-1%

Site : Flat

Land form : PP

Soil surface : Mluch
Termiteria :1-5

Vegataion :>25Teers ..6—10% shrub cover
Land use : corp production
Water table :non

Soil pernt matrial : old alluvial superfical deposite
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Profile 1 description

Horizon Depth Description
A 0 - 30cm Darkgraish brown (10y4/2)

moist light clay lom medium cracks few fine spores fine
roots not claer smooth boundry structureless
.hard .very friablesslightly
Sticky and plastic 1 -5 termiteria
.non.calcareous

Medium roots .clear wavey boundary

.pH=
B 30-60cm Brown (10y 3/2) moist light clay
lom  medium cracks few fine spores structureless
.hard .very friablesslightly
Sticky and plastic 1 -5 termiteria .non.calcareous
Medium roots .clear wavey boundary
P

C 60—-90 cm Very dark graish(10y4/2)
brown (10y3/2) structureless .hard .very friableslightly
Sticky and plastic .non. calcareous

Medium roots .clear wavey boundary

P
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(2) s Al 3l Jlat) @il da s (14) dssa

Depth.cm | Bdg/cm | Pdg/cm| Moist% S.P %| K cm/hr
%
0-40 1.56 1.6 3.3 82 0.36
40— 80 2.1 1.6 3 77 —
80 -120 1.5 1.6 3.2 78 —
Depth .cm Sand % Silt % Clay % Texture
0 —40 6 32 62 Caly
40 —80 24 38 38 Silty caly lom
80—120 32 34 34 Silty caly lom




(2) S8 Auilpassl) Jllasl) @il gy (15) Jg>

Depth pH | EC./dS| P% N%| O.M| CEC|ESP% | SAR| Caco3
/m % %
0 -40 7.8 0.2| 17.5| 0.02| 0.01| 75.2 14| 0.26 3
2
80 — 40 7.9 0.4| 10.4 - -| 24.3 17| 0.32 4
80-120| 7.9 05| 7.8 - - 48 18 0.6 1
Depth .cm Soluble cations meq\L Exchange | Soluble cations
cations meq/L
K Na Ca Ca|Mg| K Na | Co3 | Hco3| Cl
+Mg
0 —40 | 0.052| 0.2 23| -| - 1| 10.8 0 3(2.4
40-08 | 0.025| 0.15| 0.88| -| -|0.25| 4.3 0 18|2.4
40-120 | 0.025| 0.6 4| -| - 05| 9.1 0 18| 2
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suveyor
Date
Surveyor area
GPS N

GPS E
Profile No
Topography
Slop

Site

Land form
Soil surface
Termiteria
Vegataion
Land use

Water table

Soil pernt matrial :

Soil profile description

Profile No(3)

: Hassan. A .Ismael

: 22018/8/14

. alfaky hashim (FPRC)
: 1751888

: 0452949

1
Flat

: 0-1%
: Flat

: PP

: Mluch
:1-5

:>25Teers ..6—10% shrub cover

: corp production
:non

old alluvial superfical deposit
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Profile 1 description

Horizon Depth Description
A 0 - 30cm Verydrakgraish brown(loy

3/2) structureless .hard .very friableslightly
Sticky and plastic 1 -5 termiteria .silghtly calcareous

Medium roots .clear wavey boundary .pH =78.

B 30 - 60 cm drak graish brown (1ovy 3/2)
structureless .hard .very friable«slightly
Sticky and plastic 1 -5 termiteria slightily calcareous

Medium roots .clear wavey boundary .p

C 60 —90 cm Graish brown(10y3/2) moist
structureless .hard .very friable«slightly
Sticky and plastic 1 -5 termiteria .non.calcareous

Medium roots .clear wavey boundary.
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(3) el Al Jladl) il gy (17) st

Depth.cm | Bdg/cm | Pdg/cm| Moist% | SSP% | P % K cm/hr
0 — 30 1.05 1.6 3 62 - 1.96
30 —60 1.9 1.6 33 64 - —

60 —120 1.3 1.6 3.5 39 - —

Depth .cm Sand % Silt % Clay % Texture
0 — 30 48 20 32 Sandy caly
30 — 60 46 26 28 | Sandy caly lom
60 — 120 24 26 50
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(3) kgl Apibaasl) Jaladl) il puda ga (18) Jga

Depth .cm pH | EC:/dS/m P N | O.M% CEC | ESP% | SAR | Caco3%
ppm

0-—-30 | 7.8 0.3 7.8 -1 0.03 34 15| 0.56 2

30 —60 | 7.9 0.2| 6.17 - - 45 17| 0.16 1

60—120 | 8.3 0.7| 7.76 - 50 17| 0.41 1

Depth Soluble cations meg\L | Exchange cations | Soluble cations

.cm meq/L

K Na| Ca+Mg| Ca| Mg Na | Co3 | Hco3 | Cl

0—30]0.025 0.25 0.64 - -| 0.5 5.2 0 1412.4

30—-60 | 0.025 0.1 0.44 - -| 0.75 7.8 0 12 (4.2

602-120 | 0.025 0.1 0.24 - -| 0.75 8.6 0 12| 3
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Shep No 1

Soil observation sites map

Map legend
O profile
O Auger

\ioundry of the farm
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Shape No :2

Soil suitability map

Map legend

O profile

O Auger

\ Boundry of the farm
S1f suitability
S2aw suitabilityMid
S3stm Marginal suitability
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3 4y il

Ll Y el (e alle e ) a1 %98 (e andiil eladud 31355 (6) s
PH gL i g Japusy 408 ~ Uil
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Jualaall alaza sail tam 4y 55 clld ey ™ (2 S Joa il (aliadly

60 — 30 B3« ( ( pH) Soil reaction gléib et (Sl saa 44 5 (8) 8
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Profile (1) Ji@s Addlia =

Aol (e piil) le dps g ko ol g8y Saati il o3 AL judll el Al s e
s A ) (g las daulie 4 sk Ml A 5 Al

Aol e CEC A oSl 10l daall 185 ) jaais Aibiansll (ol sall Cum (e

At 12 g 4y gamall 3ol alaasly Saati (S 5V Aa (e eS)) Jaasill 5 5V
Ll Jelss o 4y geaal) salall s e 4l da ol oye 5

Profile (2) Jilds s 4ddlia =

b ol B I SPY% il A gl b il a2 Gaalt 400 5l Gl sl s e
Ao gie danlie (A3al) S5 puel) Jua il

Jualadll alaee sail Canlie 45 il Joldi g dumdiie 4y sl 3l 3 CEC gléi b i ..,
Ll 5 4 i) Jeldi Cun (e A5V A ) (e dadla ld il el 1Y ke il
4 il Alalyll

Profile (3) Jiésn =

4 gha Il g Ay po g B3l 5 ey ke o il eda Bl B Al il al &l Cus e
iais 5ia drabisal) g ddans gia dpnul)

Ly Slaudl 3le ) 3 ((pH) Soil reaction gléih  aeii (al Al Cua (e
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Ay guinal) B3} (ymlial o yil) Jelii p i) 5 slall dals) Ay iy e ) Leal 8 Y 200

-54-



D (JeEY) kil AL L&ia 3.4

Alse lamg Al (2.1) JKaY LAl il Al DA (g
F o) il Ay il s Sla 5 sl

GO 55l llaadldl 3 a8l e e Jay el
A a8l e Jy
A gadll Ui e Al LY Al Al (e dalla 4 i
G AY) Claanal Ciaal 65130 5 A gl Balall 5 A slSH Aol Al b joalids)
Aalii) (e JI (o) Jlay (Al sl e o 5S3Y
Jraladll
Ca AN As ) (e Aallia (o) dpadlall dlau gia 4y il oda el ;
O (Pl )
Ledlas e s el ol oda Al gl A lill oLl dals) AlSie
sy Ay Termiteria da)Y) lgd SiSS g 5l elas )
Jraladly
lead oY) 3aL 3 Ay AN a0l (e dalla 4yl o2 il
A (G Al
pH) Soil 4l Jeld gl ) 5 3l (alaailSay il 4y iy (3lath 3adaia
st S Gl jualiall (amy dal) e J1ay 050 (53 reaction

e elas (g5 )l s sinal) 8 JSUie 4al 53 5

-55-

O

S2f

S2aw

S3sfm




onalall gl
2lgmgslly Ll

sdadal) 5.1

Ao ye A Al D) sall y Abansll s Al il Gal ) Al 2 A (e
b Jia il kol ol il of ) e s (adls Sall) L) say
Caiad) S Al gl JSLis

48 e (Sl B YL 3 jilie i) 5 A gemall sald) Gaalidily ol oda i
C A A A s gl )

%5 -0 Aonsy Jpnalaally jumi Sl A )Y 2 5m g0 ol o2 il

Galaall o IV die Aol )l YY) aladiul e aad Gyl s ol ) LS
Lo ol pualiall due il of (e Jas A silSl Adalall) Anal) @5 b i g
el o 520 gaall 4 giall dpail) & dpdan 5y el

Jadlde) )y dinty s Jaalaall ¢ 6l alaze de) )3 hiai oz Y1 o8 Ol it
LSl il pailiadl dus 4680

Recommendations : <luasill 2.5

da glag ol g8l B JSLdia Bae (ma Alad Gpil) o3 o A pal) iy >
Pl ag) 9 Al Ay gad b alia) g 4
sl Al ialy el 1d g Ay il o) 58 8 A Bl Ay jill Al jall (g i) (e ]
GULAN sy & 55 5 4y sulanl)
) Aa ¢ day Jaa o35 (Adall) Sl Jrm gl JSLde dallee 2
Ul Ll (e s L ) g
A sas s claly Hi Y A a8 sas) l elall Cay ymil Co jas Jae 3

3

493

-56 -



Ol dallaa g 4 jill 4 5l g 4 e 5 da sl Jliil A pibiassll Gl i) s
3y guand) 2Ll

OEY) j8 2 e de) H3l o ddadlad) JUasdel) )3l aladsia) Qullaty

smai Y Al de ) )l N YY) alasi ) Sty A ) N YY) aladi ) e
Jiaiy mal Y1 028 8 AN Cuy jlaall aladil Joazady W g 40 il o) 58 oLy
LN Cy Jlaall olasin

Jlad) ae dpalia) ind i) Joal gall Joaabl (n il SV 02 gd Bayall 500
A0 e ) ) il

¥ o2 Jia b dadaiia dye) 553 )50 o ) plad gl e 1Y

A il Clia s i Ailaidl (atladdl Jsa el jall e o all o) ya)
S TV PN [ I RE G PPN [ P N S [ POV [ W P SRV

(A=l Qsaalldaa) )l g a5 Lpallady

-57-



+ zalyally gmlemall
Ryl gyl <

bl & ¢ slally il i Gk eal | (1999 ) gy gl aal
3 gr ) Andla - aoldadll

Aebhll &y jeadl L3Sl ¢ pal Y e Glld | (2004) kAl dea) b
A Sl - o sill

sall) drdla Ao )l Al 4y il 1SS0 L (11993) (el 2aal v

ool zsdan ¢ 3 e Ahias ¢ ) Gua ¢ Jelan) Gua (Jiisa Jslan)
salal ¢ o pal) SE ¢ oY) e cililind | (2000) i Cpal) Jlaag
sl s pdall dpalad) sl la ¢ Ay i SpilSia | (2010 ) ) gldllae )
soalll - aadle - (e il ¢ LS 50«

Al s ¢ a3l s deal dea i ¢ Al eS| (1977) WiSadis Ssb L s L
dary — dc Lkl

O ¢ Lgiad Bl g s LelSli g lpaibias 4y Y0 ale | (2003) Cpesns Fpddl JlaS <

¢ S ¢ il Jeidl

Seiga— il g deblall joa o e dae ) )l LSl (11981) () sa. (s). g e
¢ olaall g il g & Al Judat (350 (11999) @y . S by Glald L 3, e R
Sl e dmalae de 0 A ¢ sl dene (558 e

— &Sl Gl sl ol SV Jilas 5,k (1 2003) ased Aus bl
iy sy

- 58 -

\/
0’0



il galuall o
+ E.C.J. MOHRand F.A.VAN BAREN .(1954). Tropical soils

N.V .Uitgeuerij W.van Hoeve The Hague .Holland

+¢* D.R.NILSEN. R.D.JACKSON JJ.WCARY ¢and D.D .EVANS
.(1984) .Soil and water. american society of Agronomy soil
scinece society of america 677south segoe road madison «

wisconsin53711

¢ E.A. Fitzpatrick .(1983) .soils their formation classifications

and distribution . longman Inc.new york .USA

-59 -



