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Profile description no. 1

Observation/date . 155-53, Garissa District, Bura East Project/16-3-79

Soil classification : orthic SOLONETZ |

Mapping unit : Ps 1.1

Parent material : Harine/lacustrine sediments

Physiography 3 Sedimentary plain

Slope : About 0.5%

Vegetation ot Acacia reficiens, Dobera glabra, Sporobolus ioclados,
" schoenefeldia transiens; bushed g.rassland

salinity/sodicity  : Strongly saline from 32cm; strongly sodic throughout

Surface sealing B Sfrom, 2mm thick '

Drainage class H mperfectly drained

A O-17cm park brown (lOYR 3/4 dry; lOYR 3/3 moist); sandy clay loam;

moderate, coarse to very coarse, columnar; very hard when dry,
firm when moist, slightly sticky and slightly plastic when wet;
few fine pores; few fine root.s;i pa-azo = 7.6; clear and wavy
transition to: '

(sample no. 15’5—53&)

Bt 17-32cm Dark brown to brown (1OYR 4/3 dry/moist); sandy clay loam;
' weak to moderate, medium, prismatic structure; very hard when
dry, firm when moist, sticky and plastic when wet; patchy, thin
clayskins; moderately calcareous; many very fine pores; many ,
very fine and fine roots; pa-nzo = 8.4; clear and wavy transition to:
(sample no. 155-53b)

Btz 32-78cm Greyish brown (1O0YR 5/1 dry; 1OYR 5/2 moist); sandy clay; weak,
medium angular blocky structure; hard when dry, firm when moist,
sticky and plastic when wet; pqtchy, thin clayskins; strongly
calcareous; many salt crystals; common very fine pores; common
very fine roots; pH-H,0 = 8.0; gradual and smooth transition to:

' (sample no. 155-53c)

Btzk 78-105cm Greyish brown (lOYR 5/2 dry/moist); sandy clay; weak, medium
angular and subangular blocky structure; slightly hard when dry,
firm when moist, ét:l.cky and plastic when wet; continuous, thick
clayskins; strongly calcareous; mﬁy salt crystals and pockets of
soft powdery lime; common very fine, few fine pores; few very fine
roots; pn-azo = 7.8; gradual and smooth transition to:

(sample no. 155-53d) '




BCzk 105-160cm

Greyish brown (lOYR 5/2 dry/moist); sandy clay;
massive; slightly hard when dry, friable to firm when
moist, sticky and plastic when wet; strongly calcareous;
many salt crystals and pockets of soft powdery lime;
common very fine, few fine pores; few very fine roots;
pH-H,0 = 8.0

(sample no. 155-53e)

Note: The top and sides of the columnar elements are somewhat bleached.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 3

IELD OBSERVATION No: 155-53 MAPPING UNIT: Ps 1.1 SOIL CLASSIFICATION: ©rthic SOLONETZ
Laboratory no. ..../79] 5003 | 5004 | %005 | 5006 |5007 Depth (cm) 17 fi7-32 p2-78  [78-105 [105-160
Morizon A BE Btz Btzk BCzk Gravel %
= Texture, limited
Depth (cm) 0-17  f17-32 | 32-78" | 78-105 |105-160 pretreatment ;
PH-H,0(1: 25 v/V) 7.6 9.5 |8.6 8.5 8.4 Sand % 2.0 -0.05 mm | ©8 64 52 52 50
pH-KCI " 6.2 72 7.7 7.9 7.7 Slit % 0.05-0.002mm 8 6 8 8 8
EC(mmho/cm) .. 0.65 | 0.55 | 6.5 6.5 6.0 Clay % 0.002-0 mm 24 30 40 40 42
\ Cmg (%) tr 1.3 2.3 - - Texiure class scL SCL sC sc 8sc
Ca80,(%) tr tr tr tr | 1.2 Dispersed clay %
C (%) .24 lo.41 lo.24 Jo.12 { 0.0 Flocculation index .
N (%) ' Texture USDA:
C/N Sand % 2.0 — 1.0mm
CEC (me/100g), pH8.215.8 | 14.8 |17.6 |21.3 123.4 v o 1.0 - 0.50mm
CEC »« «+ pH7.0 o se 0.50~0.25mm
Exch.Ca (me/ 100g) 17.9 | 16.7 |69.5 |46.5 |51.7 v 40 0.25-0.10mm
W) I L3 2.1 | 1.1 1.8 1.9 s w 0.10—0.05mm
w K " 1.0 0.2 0.5 0.7 0.5 Total sand %
= Na ., 13.3 2.2 | s.8 |14.6 [15.6 Silt %
.
E of cations 24 n 27 64 70 Clay %
Bass sat. %, pH8.2 | 1o, | 1004 | 1000 | 200¢ | 2000 Texture class
‘I w  u % pHT7.0 Bulk density
ESP at pH 8.2 18 15 3 8 66 Molsture % w/v at:
—
Saturation extract: pF 0
Moisture % 3 | - 52 pF 2.0
pH—paste 725 | 7.6 | 2.4 was
ECe (mmho/cm) 24.0 | 21.0 | 23.5 pF 2.7
Na(me/1) - 159 | 176 pF 3.0
K - 0.60 | 0.26 | 0.26 pF 3.7
Ca .. - 34.0 33.0 pF 4.2 X
55 e
Mg . = |is.z |2s.4 'm;i 'Iﬂi"n;“"‘"- Leboratory n0.4858 /79
Sum of calions(me/l) - 211|238 pH-H,0 (12, v/v) 8.0 Avallable | Tolal
:
GOy (me/l) = o o Exch. acidity (me/100g) % Na(me/100g) | 4 30
}To% " B 26.0 |27.0 C% 0.38 K= e 0.36
Lc' . - 70.0 |19 N% - Ca 10.0
SOy - Gbia Ui P-Olsen(ppm) Mg . 7.3
Sum of anions(me/1) - 110 234 Mn . 0.76
i SAR - 3 23 P (ppm) 18
Z Clay mineralogy: Various:
$10,/A1204(mol/mot)
$I0,/R;0; .,
i
Fey0 3(mmol%)
X—ray report: 4 and Bt horisonss Predominantly well crywtallised
montmorillonite.
Remarks:

Kenya Soil Survey
Orawing No. 79050
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Profile description no. 2

Observation/date : 155-67, Garissa District, Bura East Project/14-9-79

Soil classification : orthic SOLONETZ

Mapping unit . Feil.)

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : About 0.5%

Vegetation : Terminalia parvula, Grewia tenax, Maytenus sp.,
Sporobolus ioclades; bushed grassland

Salinity/sodicity : Strongly saline from 5em; strongly sodic throughout

Surface sealing : Weak sealing :

Drainage class
0O-5cm

Bk 5~20cm

Bt 20-56cm

Btz 56-8Bcm

Bc 88-133cm

Cl 133-175em

: Imperfectly drained
Crust, hard when dry (sample no. 155-67a)

Dark brown (1OYR 4/3 dry; lOYR /3 moist); sandy clay; weak ,
coarse columnar breaking to weak medium subangular blocky
structure; hard when dry, firm when moist; about 1% powdery lime;

many very fine and fine pores; few very fine roots; pH-H.O = 7.0,

2
clear and wavy transition to:

(sample no. 155-67h)

Véxy dark greyish brown (1OYR 3/1 dry; 1OYR 3/2 moist) sandy clay;
weak, fine to medium, subangular blocky structure; hard when dry,
firm when moist; patchy, thin cl.yskins; strongly calcareous;
common very fine pores; common v.ry fine roots (some dead);
pH-H O = 7.5; gradual and smooth transition to:

| (sample no. 155--67¢c)

2

Very dark greyish brown (1OYR 3/i dry, 1OYR 3/2 moist); clay;
weak,medium to coarse angular blocky structure; hard when dry,
firm when moist; broken, thin clayskins; strongly calcareous; many
salt crystals; few, very fine to medium pores; few, very fine roots;
pH-Hzo = 7.3; gradual and smooth transition to:

(sample no. 155-67d)

Dark grey (1OYR 4/1 dry/moist); clay; weak, medium subangular
blocky structure; hard when dry; strongly calcareous; common very
fine and fine pores; pH-Hzo = 7.3

(sample no. 155-67e)

Grey (1OYR 5/1 moist); clay; strcgly calcareous; pl-l-Hzo = 7.5




c2

Cc3

c4

Cc5

cé

Note:

175-224cm

224-269cm

269~311cm

311~360cm

360-388cm

1-5

Grey (1OYR 5/1 moist); gravelly clay; moderately
20 = 7.5
(sample no. 155-67f)

calcareous; pH-H

Grey to light grey (1OYR 6/1 moist); gravelly clay;
moderately calcareous; pH-Hzo = 7.5

(sample no. 155-67g)
Grey (1OYR 5/1 moist); gravelly sandy clay; slightly
20 = 7.8
(sample no. 155-67h)

calcareous, pH-H

Grey (1OYR 5/1 moist); gravelly clay; slightly
calcareous; pH-Hzo = 7.6

(sample no. 155-67k)
Grey (lOYR 5/1 moist); gravelly sandy clay; non

calcareous; pH-H,O = 7.2
(safiple no. 155-671)

The profile was augered from 133cm.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 2

LDOBSERVATION Mo: 15561 MAPPING UNiT: P8 1.1 SOIL CLASSIFICATION: orthie SOLONETE
.m”m ..... /79{ 10247 | 10248 | 10249 | 10250 | 10251 | 13004 Depth {cm) 5 0:5_| 5-20 | 20-56 | 56-83 | 88-133 | 175-224 .
'Iar!ul Bl " Ytm BC c2 Gravel %
epth (cm) 05 |30 |20-56 | 5608 | 88133 [ 115224 || Tertwrs. Bimited j
H-H,0(1: 2§ v/v) 8.5 | 85| 8.4 8.3 8.4 1.5 Sand % 2.0-0.05 mm | T6 R o 54 40 44
AT 69 | 1.6 [ 17 | 17 [ 1.6 Siltw 0.05-0002mm | 4 | 4| 4| 2| a 8
@(mrm) " 0.5 | 4.0 | 55 6.5 4.5 >10 Clay % 0.002—0 mm 20 4 | 4 a 5 43
E G0 (%) 5 1 _ e ek 2.1 Texture class % r_” ac ¢ c
250 4 (%) tr tr tr 0.1 0.1 - Dispersed clay %
% 0.2 |0.29 | o0.23 | 0,20 | 0.12 - Flocculation Index
%) Textws USDA:
yu Sand % 2.0 —~ 1.0mm
EC (me/1009), pH 8.2 35.4 | 31.2| 38.0 38.0 3.2 | 398 ||  « 1.0~ 0.50mm
EC . . PHT.0 n o 0.50-0.25mm
xch.Ca (me/100g) 27.0 | 38.5| 34.0 |24.0 24.0 | 22.2 n w 0.26=0.10mm
iy . 10.6 5.5 7.0 | 24 2.1 s tl o v 010~ 0.00m
o K. 0.3 | o0.2] 0.2 ] 0.2 +r 0.9 Total sand %
i . iy T o4 85! 10.1 1135 150 | 20.1 i
ym of cations Clay %
sat. %, pH 8.2 100+ 1004 100+ 100+ 100+ 1004 Texture class
“ %, pH7.0 ' Bulk density
t pH 8.2 1”2 2| % 48 5% Molsture % w/v at:
ation extract: S pF 0
sture % 26 65 | 50 58 72 6 oF 2.0
1—paste g1 | 79073 | 78 | 2. | 73 || PF2S
Ce (mmho/cm) 2.25 | 17.0(23.0 20.0 21.5 12.5 pF 2.7 ;
h (me/1) 183 | 126) 13 | 125 | s | es.0 pF 3.0
" 0.14| 0.611 0.48] 0.6 | 0.40. | 0.5 ol ed
= 2.0 | 21.6] 36.6 | 363 laes |60 pF 4.2
.. 1.4 | 22.6) 5.1 | 36.6 |35 |19.6 mmu: Leboratory no. 7
of cations(me/|) 21.8 111 20 198 | 216 124 | m-uzo (1 24v/v) Avallable | Total
(me/1} o o o0 o .| o 0 Exch. acidity (me/ 100g) Na(me/100g)
3 " 7:0 §{ 9.0 | 10.0 | 10.0 |10.0 5.90 || C% K
’ 15.2 | 160| 212 180 195 112 N% Ca &
e 030| 13| 8o 11.0 | 9.0 | 6.96 P—Otsen{ppm) Mg .
of anions(me/i) 22.; 170 230 201 | 214 125 ; Mn .,
SAR 14 27 22 21 24 13 P (ppm)
lay mineralogy: Various:
AlO5(mol/mol) 7
/Rg05 ..
0 3(mmol%)
y report:
Remarks: The pH 152,5 snd EC 142.5 values for the horizons
below 175cm are field values.

Kenya Soil Survey
Drmwing No. TH050
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LABORATORY DATA OF PROFILE DESCRIPTION NoO:2 continued.

WELD OBSERVATION Mot MAPPING UNIT: Po 1.1 SOIL. CLASSIFICATION: r;;‘_tm. SOLONETZ s
| Laboratory no. ...../ | 13005 | 13006 | 13007 | 13008 Depth (cm) 269 | 311 350
Horizon e [ es | s o6 Gravel %
; Depth fom) g;— ™ 133— 33'::- Tonture, Tﬁl—;lu
pH=H,0(1: 2§ v/v) 1.5 | 18] 1.6 | 7.2 Sand % 20-005mm | 44 | 48 | 44 52
pH-KCI o Silt % 0.05—0.002mm 2| ¢ P 2
EC(mmho/cm) < »0 | 8.6] 1.8 | »0 Clay % 0.002—0 mm 54 | 46 | 50 %
CaC0g3(%) 3.6 | 0.4 2.1 0.9 Texture class c | B¢ -] 0
Cas0, (%) - - - t Dispersed clay %
! C (% Flocculation index
N Texture USDA:
C/N Sand % 2.0 — 1.0mm
CEC (me/100g), pH 8.2| 41.4 | 39.8 | 38.2 | 36.6 w w10 - 0.50mm
CEC +» = PpHIO w o 0.50~0.25mm
" Exch.Ca (me/100g) 14.9 | 14.7 | 12.5 | 147 »n 0.25~0.10mm
T o Mg w o 0.10~0.05mm
2o o02) 02 02 | 0.2 ki
[ w Na . 20.3 | 20.2 | 17.5 | 19.2 Silt %
Sum of cations Clay %
Base sal. %, pH 8.2 Texture class
“ o % pHT.0 Bulk denaity
ESP at pH 8.2 49 51 46 52 Moisture % w/v at:
Satwration extract: pF 0
Molsture % ™ |14 | & 74 pF 2.0
pH-paste 5| 11| 11 7.8 pF 2.3
ECe (mmho/cm) 9.0 1.0 }15.0 | 1.0 pF 2.7
Na (me/1) 31.0 | 30.8 | 101 g bt
K - o.41] 0.21] 026 | - pF 3.7
cs . B lio lis pras
Mg 20.0 -::.1 16.3 | 25.4 | Rty epests: Laboratory no. 7
Sum of cations(me/1) | 89.9 | 68.9 148 - pH=H,0 (11 v/v) Available | Total
COg(me/I) 0 0 ° 0 Exch, acidity (me/ 100g) Na {me/100g)
HCOg 661 se0l carl s Cc% s
Y 74.0 | 57.8 133 114 N% Ca
e 9.16] 6.96] 11.68) 12.2. P-Otsen{ppm) o S
Sum of anions(me/1) 90.4 | 70.1 152 133 Mo o
SAR ¢ 11 21 " P (ppm)
Clay mineralogy: Various:
810,/ A1,04(mol /mot)
§10/Ry05
Fey0(mmol%)
X-ray report;
Remarks:

Kenya Soll Survey
Drawing Mo 19050
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Profile description no. 3

Observation /date : 155/98; Garissa district (Bura East project area)l3-9-79
Soil classification : orthic SOLONETZ
Mapping unit 1 Pe 1,2

Parent material

Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Sporobolus ioclados, Schoanefeidin transiens, Acacia
reficiens, Maytenus sp, Grewia tenax; bushland

Salinity/sodicity : Strongly saline and strongly sodic from 1l2cm

Surface sealing '+ 1-3mm thick; strong

Drainage class

AB O-l12cm

Btl 12-30cm

Bt2 30-70cm

: Imperfectly drained

Very dark greyish brown (lOYR 4/2 dry, 1lOYR 3/2 moist); sandy

clay loam; weak, medium, columnar breaking into moderate, fine

to medium, subangular blocky structure; hard when dry, firm when

moist, slightly sticky and slightly plastic when wet; non-

calcareous; common very fine poros;A many, very fine and fine, and

few medium roots; pH-Hzo = 7.2: clear and smooth transition to:
(sample no. 155-98a)

park brown to brown (lOYR 4/3 moist); sandy clay; moderate, fine
to medium, subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; broken,
moderately thick clay cutans; calcareous; many very fine and fine,
common medium pores; very few, fine (dead) roots; pH-Hzo = 7.6;
clear and wavy transition to:

(sample no. 155-98b)

park grey (lOYR 4/1 moist); sandy clay; weak, medium angular
blocky structure; friable when moist, sticky and plastic
when wet; broken, thin glay cutans; strongly calcareous,

few very fine and common fine pores; very few, very fine (dead)

roots; pH-Hzo = 7;7: gradual and smooth transition to:
(sample no. 155-98c)




|

Bt3 70-126cm

BC

Cl

cyl

Cy2

Cy3

Cy4

Note:

126-185cm

185-28lcm

281-335cm

335-373cm

373-413cm

413-445cm

Grey (l1OYR 5/1 moist); clay; weak, medium to coarse,
angular blocky structure; friable when moist, sticky and
plastic when wet; patchy, thin clay cutans; strongly
calcareous; many, very fine and fine pores; very few,

very fine dead roots; pﬂ-Hzo = 7.6; diffuse and smooth

‘transition to:

(sample no. 155-984)

Dark greyish brown (lOYR 4/2 moist); clay; massive;
friable when moist, sticky and plastic when wet; no
cutans; strongly calcareous; very fe_w, very fine pores;
0= 7.8;

(sample nos . 155-98e and f)

no roots; pH-H,

Grey to light grey (lOYR 6/1 moist); clay; friable when
moist, sticky and plastic when wet; strongly calcareous;
pH-Rzo = 7.8;

(sample nos. 155-98g and h)

Light grey (1OYR 7/1 moist); clay; sticky and plastic
when wet; slightly calcareous; 3% gypsum crystals; pH-BZOB‘I.B;
(sample no. 155-983) ;

Grey to light grey (1lOYR 6/1 moist); clay; sticky and
plastic when wet; slightly calcareous;. 5% gypsum crystals and
2% calcium carbonate nodules; pH-H,0 = 7.4;

(sample no. 155-98k)

like above, but pH-H,0 = 7.0; 20% gypsum crystals and
1-2% calcium carbonate nodules
(sample no. 155-981)

Grey (lOYR 5/1 moist); clay; sticky and plastic when
wet; slightly calcareous; 40% gypsum crystals; pn-azo = 7.3
(sample no. 155-98m)

The profile was augered from 185cm.



FIELD OBSERVATION No: _155-58

MAPPING UNIT: Ps 1.2

1-10
LABORATORY DATA OF PROFILE DESCRIPTION No: 3

SOIL CLASSIFICATION: orthio SOLONETZ

[imﬂ . ....J v%_igdm@ 12990 {12991 | 12992 | 12993 Depth (cm) o-12 | 12-3030-70 | 70-126 | 126-143 [ 145185
} Horizon ! Be? P2 "_, BC BC e Gravel % 4
Depth (cm) o-12 [12-30 3070 [70-126 | 126-145 [ 1asrgs || Terivre. Timited
PH-H,0(1: 23 v/V) 8.0 8.2| 8.1 8.1 8.3 8.5 Sand % 2.0 -0.05 mm | 66 50 58 3 42 44
_pH-KCI " S % 0.05~0.002mm | 4 [ 6 8 10 8
EC(mmho/cm) . 1.3 | 5.5] 5.0 1.0 | 5.0 4.5 Clay % 0.002—0 mm 3o |4 |3 54 46 8
CaCOg (%) o6 | 07| 0.6 20 | 24 4.2 Texture class aL | B0 | o ¢ [ ¢
€880 4 (%) 0.1 0.1] 0. iz tr tr Dispersed clay %
%) : Flocculation index
N (%) Texture USDA:
C/N Sand % 2.0 ~ 1.0mm
CEC (me/100g). pH 8.2 17.4 3.6 33.4 3.4 ”Q‘ 3.2 v w 1.0 - 0.50mm
CEC ~ . pH7TO o o 0.50~0.25mm
Exch.Ca ‘.’w 5.1 “-1 ”., 22.2 1‘.: ”'1 won o;a-o.'m
" * - w o 0.10 = 0,05mm
w K 0.4 03] o.% 0.5 0.4 0.5 Total sand %
ol 06 | 9.6] 14.7 | 10.6 | 120 | 13.8 o %
Sum of cations Clay %
Base sat. %, pH 8.2 100+ | 100+ | 100+ Texture class
ot v % pHTO Bulk density
- ESP et pH 8.2 3 28 44 32 a5 3 Moisture % w/v at:
 Saturation extract: pF O
Molsiure % » | a 71 73 £ oF 2.0
_PH-pasts 79 | 1.3 | 1.8 7.5 | 7.5 1.7 bF 2.3
ECo (mmho/cm) pF 2.7
‘L 5.50117.0 } 9.5 | 24.0 |19.0 |18,0 =
Na(me/1) 4.0 | - 1310 200 42 | 4 =
! K 0.5%| - | o7 0.21 | 0.15 | 0.32 pF 3.7,
Ca 6.0 |21.5 |39.8 | 15.0 |39.8 |33.8 pF 4.2
o B 4.38119.6 1233 | 267 1377 1158 || (o-30ce : 'f'"""' Laboratory no. 4749 79
Sum of cations(me/l) |40 | . |94.8 242 | 200 193 pH=H,0 (1: Zhv/v) 1.4 Avsilable | Total
GOy (me/t) e o a ° Exch.acidity (me/100g)|  _ Na(me/100%) | 5 o6
’mo‘ o 8.66 | 10.0 - 8.06 | 9.99 10.0 C% 0.56 K 0.44
oo L 0| - | - - | m2 | 16 || W% ca .. 43
0, - 0.60| 2.70| - - | 1.8 | 630 R-Otsen (ppm) Mg .. 5
Sum of anions(me/1) 54,3 o~ = . 100 180 Mn . 0.84
SAR 19 - § 44 26 29 P (ppm) 5
| Clay mineralogy: Varlous:
104/ AlgD3(mol/mol)
!"02’“203 "
F o505 (mmol%)
X—ray r0porl: ;3 piy gnd P12 orisenss Predomimaatly wontmorillonite
of good crystallization aad traces of illite.
Remarks:
Kenya Soil Suvey

Drswivg Mo, FP289



1-11
LABORATORY DATA OF PRANEILE GECONIPTION No:? Oontimed

1ELD OBSERVATION No:  155-98 MAPPING UNIT: Ps 1,2 $OIL CLASSIFICATION: orthio SOLONETZ L FERE,
| 7 75| 281= 3=
Laborstory n0. ... 4o [12994 | 12995| 12996 | 12997 | 12998 | 97999 || Depth (cm) 1o (3 |50 | an | s
“Horizon er | o | o | o | o ot || Gaverw =
T A A A
P02 vV | 8.6 | 82 | 8.1 ) 1.3 | 1.6 | 1.4 || samwzo-o0smm |4 [ 4] @ T @ T % T3
" pH-KC! X S % 0.05-0.002mm | 12 8| ¢ | 10 N ™
e/ ) 1, 4.5 1__1.;- 55 ] 9.5 1.0 5.5 || Clayso.002-0mm | M @ | u 28 e bl
[ CaCO0z (%) 3.9 32| 6] 29| 22 2.2 || Textue class P e | sc [san | = | s
| Cas0,(%) tr tr tr | W tr w Dispersed clay % |
L C (% Flocculation index
N (%) “Texture USDA:
:ﬁ"‘ Sand % 2.0 — 1.0mm
CEC (me/100g), pH 8.2| 43.0 |38.2 | 39.8 | 33.4 2.6 35.0 o 10 - 0.50mm
CEC .. . PHT7.0 w o 0.50~0.25mm
Lew-.c- me/100g) | 40,6 [20.2 | 21.2 | 237 | 182 | wa || - . 025-0.10mm
e My . s s 0.10~ 0.05mm
i o e 03| 0.4 | 04 | 05 0.1 0.1 Totai sand %
I e 12,6 | 9.6 | 14.8 | 1.8 | 12 1.6 Silt %
Sum ol cations Clay %
Base sat. %, pH 8.2 1008 008 Texture class
w w % pHT.O Bulk density
ESP st pH 8.2 29 25 37 s @2 33 Moisture % w/v at:
Saturation extract: Y eFo '
Moisiure % 7 74 64 59 a8 T0 pF 2.0
pH-—paste 1.8 | 17| 17 ] 19 18 7.8 pF 2.3
ECe (mmho/cm) 16.0 | 17.5 | 16.5 | 5.0 | 14.5 14.5 pF 2.7
Na(me/1) 1 128 21| 1o | 17 105 pF 3.0
K 0.41 me-.las 0.51| 0.62 .41 0.36 pF 3.7
Ca .. 18.3 | 3.3 | 31.5 | 29.5 26.3 18 oF 4.2
Mg . 9.0 | 13| 12,5 119 | 925 |12 -mlk: nl“""': Laboratory no.  /
Sum of catlons(me/l) 160 176 | 166 152 146 146 pu-n...ou: v/v) Available | Totat
COgz(me/1) 0 0 0 0 0 o Exch. acidity (me/ 100g) Na(me/100g)
HCOz - 9.33| 10.6] 8.66) 10.0 | 9.9 9.33 c% i
e - Wy | 158 | 149 | 4 125 125 N% Ca
gL 2.0 6,09 7.30| 8.80 | 9.40 1.9 P—Oisen(ppm) Mg .
of aniona{me/l) 16 | 5| 65| 160 144 146 M.
SAR % | 6| 26| «u u | 2 P (pom)
Clay minersiogy: Various:
10,/ A0 5(mol /mol)
/R05 ..
F 050 5(mmoi%)
X~ray report:
Remarks:

Kenya Soll Survey
Deawing Mo, T80%
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Profile description no. 4

Observation/date : 155-54, Garissa District, Bura East Project/16-3-79
Soil classification : orthic SOLONETZ

Mapping unit : Pa 1.3

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : About 1%

Vegetation : Grewia tenax, Acacia reficiens, Tetrapogon tenellus,

Sporobolus ioclados; bushed grassland
Salinity/sodicity Strongly saline from 48cm; strongly sodic throughout

Surface sealing

Stiong sealing, lcm thick

(1}

Drainage class : Imperfectly drained

A O-8cm  Dark brown (1OYR 4/3 dry, 1OYR 3/3 moist); sandy clay loam; weak,
fine to medium, subangular blocky structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when wet; strongly
calcareous; many very fine pores; many very fine roots; pH-H20 = 8.2;
abrupt and wavy transition to: _

(sample no. 155-54a)

Bt 8-48cm Dark greyish brown (LOYR 4/2 dry/moist) ;sandy clay loam; moderate,
very coarse prismatic; very hard when dry, firm when moist, sticky and
plastic when wet; broken, moderately thick clayskins; strongly '
calcareous; common, very fine and fine pores; commén,vary fine and fine
roots; pH—Hzo = 8.2; abrupt and smooth transition to:

(sample no. 155-54b)

Btk 48-70cm Dark brown to brown (1OYR 4/3 moist); sandy clay; weak, fine to medium
subangular blocky structure; firm when moist, slightly sticky and sligh-
tly plastic when wet; broken, thin clayskins; strongly calcareous;
pockets of soft lime; common very fine pores;common very fine roots;
pB-HZO = 7.8; clear and smooth transition to:

(sample no. 155-54c)

Bck 70-100cm Brown (lOYR 6/4 dry, 1OYR 5/3 moist); sandy clay; massive; hard when
dry, friable to firm when moist; strongly calcareous; pockets of soft
lime; many very fine pores; common very fine roots; pH-HZO = 7.8;
gradual and smooth transition to:
(sample no. 155-544)

Ck 100-150cm Brown (1OYR 7/4 dry, 1OYR 5/3 moist); sandy clay; massive; slightly
hard when dry, friable to firm when moist, slightly sticky and slightly
plastic when wet; strongly calcareous; pockets of soft lime; many very
fine pores; few #ery fine roots; pH-Hzo = 8.2
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LABORATORY DATA OF PROFILE DESCRIPTION No:

ELD OBSERVATION No: 155-54 MAPPING UNIT: Pa 1.3 SOIL CLASSIFICATION: ©rthic SoLoweTz
Laboratery no. ... /20] oo solo | so1) 5012 Depth {cm) P8 P-4 M7 10-100 [100-150
Horl zom A Bt Btk BCk Ck Gravel %
epth (cm) 0-8 18-48 |48-70 | 70-100 |100-150 o ture. Timited .
H-H 0002, v/v) 8.6 |90 | 8.a | 8.6 | n.s Sand % 2.0-0.05 mm [ 6 | 6o 56 54 50
H-KCi " 78 {726 [ 2.7 | 3.2 |39 St % 0.05-0.002mm | 6 8 4 3 10 ]
C(mmhoscmy .. 0.50 | 1.2 6.0 5.0 4.5 Clay % 0.002-0 mm 26 32 a0 40 40
ACO 7 (%) —_T;:luro class sc1 scy sc sc sC
850 4 (%) tr tr tr | 1.2 1.4 Dispersed clay %
(%) 0.44 [ 0.18 0.3 0.27 0,09 Flocculation index i < f
ﬂ ' i Texture USDA:
N Sand % 2.0 - 1.0mm
C {me/ 100g), pH 8.2 |5 4 17,2 19.6 | 20.9 | 20.0 * w 1.0 — 0.50mm
C » w pH7Z.0 # v 0.50-0.25mm
h-Come/1000 * f516 | 20.5 72.5 | 0.5 | e9.5 o 0.25-0.10mm
Mg . 0.5 L R T » w 0.10— 0.05mm
Rl 1.6 0.4 0.3 0.2 0.3 Totai sand %
.-: I 3.0 8.6 | 12.3 | 12.8 | 14.3 Siit %
l_ﬁqiam 57 80 8e 85 a5 Clay %
© 33, %, pH 8.2 oot | 100+ | 100+ | 1006 | 100+ Texture class
ﬁ' %. pH 7.0 Bulk density
M2 15 sc 63 61 7 Molsture % wiy a1
extract: pF 0
ure % a 46 as 45 pF 2.0
7.6 7.5 ¥.9 7.6 || oF 23
s 4.5 | 24.0f 18.5 | 16.0 pF 2.7
] . 165 150 82 pF 3.0
. 0.13] ©0.13| 0.2 pF 3.7
? 54.8 | 17.0 | 40.0 pF 4.2
i 20.2 ) 17.4 | 370 mi golmi' ,""‘“: Laboratory no. sas9 ; 79
Cations(me/|) 240 185 159 PH=H,0 (1: 5, v/v) 8.5 Available | Total
1 0 ° o Exch. acidity (me/ 100g) = Na(me/100g) |, a0
& 25.0) 240 | 23.0 c% 0.67 Ko, 0.26
°x 202 156 134 N% Ca .. 27.0
i 11.7 | 7.04 3.3 P-Olsen(ppm) Mg ., 3.1
fons (me/1) 239 | 187 160 Mn 0.02
27 36 13 P (ppm) 11
: Varlous:  § :
mol/mol) :
e
%)
port:
Remarks:
Ll

Kanya Solr Sorwmu
Drawing Mo, 75050
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Profile description no. 5

Observation : 155-73; Garissa district; Bura East irrigationl project;10/8/79

Soil classification : luvic XEROSOL ‘

Mapping unit 3 Pa 2.1

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Bothriochloa glabra, Triumfetta flavescens,
Heliotropium sp; dyarf gshrub grassland

Salinity/sodicity : Non-saline throughout; moderately sodic from 1ll7cm

Surface sealing : Nil

Drainage class : Moderately well drained

A O-9cm park brown (lOYR 3/3 moist); clay; massive; friable when moist,
sticky and plastic when wet; non-calcarecus; few, very fine and fine
pores; common very fine and fine and few medium roots; pB-H20 = 7.3;

gradual and smooth transition to:
(sample no. 155-73a)

Btl 9-30cm Dark brown (1OYR 4/3 dry; 1O0YR 3/3 moist); clay; moderate, very fine,
subangular blocky structure; s}iqhtiy hard when dry, friable when
moist, sticky and plastic when wet; patchy, thin clayskins and
slickensides; non-calcareous; common very fine and fine pores; common
very fine and fine and few large roots; pﬂ-320 = 7.1; clear and
smooth transition to:

(sample no. 155-73b)

Bt2 30-66cm Dark greyish brown (1lOYR 4/2 moist); clay; weak, coarse to very coarse
prismatic with tendency to weak, medium to coarse, angular blocky
structure; hard when dry, friable when moist, sticky and plastic when
wet; patchy thin clayskins; few, very fine, fine and medium roots; pH-
HZO = 7.8; clear and smooth transition to:

(sample no. 155-73c)

BC 66-117cm Dark grey (1OYR 5/2 dry; lOYR 4/1 moist); clay; massive with tendency
to weak, fine to medium, subangular blocky structure; soft when dry,
very friable when moist, sticky and plastic when wet; common very
fine and fine pores; pH-BzO- g.2; diffuse and smooth transition to:

(sample no. 155-73d)

¢ 117-210cm Grey to light grey (lOYR 6/1 dry; 1lOYR 5/1 moist); clay; massive;
soft when dry, friable when moist, sticky and plastic when wet; common,
very fine and fine pores; pB-—HzO increases from 8.2 (117-150cm) to
9.6 (150-200cm).

‘(sample no. 155-73e and f)

B v MR U e e AP e ek L
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LABORATORY DATA OF PROFILE DESCRIPTION No: s

LD OBSERVATION No:  155-73 MAPPING UNIT: P 2.1 SOIL CLASSIEICATION: ™V'° REACON: ,
.aboratory no. .... /79| 11663 | 11664 | 11665 | 11666 | 11667 | 11668 Depth {cm) * jo-9 =30 [I0-66 |66-117 | 317-150 | 150-200
'-hrlm A Btl Bt2 BC ([ c Gravel %
%n-uh {em) lo-9 10 ho-66 ke-117 | 117-150| 150-200 _“L;_:;" ""'"“
‘-H-.uaonas, v/v) 6.7 7.2 ] 1.3 7.9 8.6 * 8.5 Sand % 2.0 — o_m mm {44 34 28 26 28 32
H-KCI " 5.4 4.9 | 5.9 6.6 6.9 6.7 Silt % 0.05-0.002mm | 6 6 4 4 16 22
=C(mmho/cm) . o.08 | 0.06] 0.19 | ©.35 0.35 0.4 Clay % 0.002-0mm  |5© 60 €8 60 56 s
:JICO;(‘) Texture class c '~ c c c - -
;0433 tr r tr tr ir tr Dispersed clay %
0 0.24 | 0.33 [0.24 | 0.18 | o.8 0.36 || Flocculation index
f %) : . Texture USDA:
>IN Sand % 2.0 — 1.0mm
EC (me/1009). pH 8.2 0.4 [33.2 1232 |64 | #a0 .8 o 1.0 = 0.50mm
‘_,Ec w o MNTO w o 0.50~0.25mm
E:ch.(:a (me/100g) 6.4 6.4 8.5 14.4 14.4 16.3 »w o0 0.25~0.10mm
- by 8,2 fio.4 [13.0 J14.0 | 126 12.4 v v 0.10— 0.05mm
t K - z.e_ las laa 4.5 3.6 3.9 Total sand %
32 122 2.6 3.4 5.8 14.8 Siit %
Lﬂ of cations 19 22 29 38 36 a7 Clay %
Jase sat, %, pH 8.2 (3 67 88 100+ 83 100+ Texture class
w w % pH7.0 Bulk density
ot pH 8.2 P 6 ] 9 13 35 Moisture % w/v at:
Satwration extract: pF 0
folsture % pF 2.0
H—paste pF 23
iCe (mmho/cm) pF 2.7
a (me/1) pF 3.0
" . pF 3.7
8 . pF 4.2
> B rsssnd Laboratory #041679 /79
um of catlons(me/l} PH-H,0 (15, v/v) 6.3 Availatle | Total
(me/l) Exch, acidity (me/ 100g) - Ma(me/100g) | ©.35
IOy ~ C% 0.55 %5 1.77
e e N% - Ca 8.2
(RS P-Oisen(ppm) Mg .. 8.2
of anlons(me/1) Mo . 0.32
SAR P (ppm) -
Clay mineralogy: Various:
Al O (moi/mof)
0,/R05 .
{mmol%)
y report: A, Bt1 aad Pt2 herisomss Illite is predomimant. It has
uederate orystallisation 1 the A-herizen, tut poor oryatallizatien
n the lower twe borisent. Remarks:

Kenya Soll Sirvey
Deiwrion Bo. 7900
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Profile deacriggion no. 6

Observation/date : 141-8, Garissa district, Bura East project; 13-9-79
Soil classification : luvic XEROSOL

Mapping unit

Parent material

Ps 2.2
: Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Acacia reficiens, Acacia mellifera, Grewia tenax,
Chrysopogon aucheri, Bothriochloa glabra, Aristida keniensis,
Dactyloctenium scindicum; bushed grassland

Salinity/sodicity : Non-saline throughout; moderately to strongly sodic
from 150cm

Burface sealing : Nil

Drainage class

A O-8cm

Bk 8-39cm

Btl 39-85cm

: Imperfectly drained

Dark greyish brown (1OYR 5/2 dry; 1OYR 4/2 moist); sandy clay;
porous massive with tendency to weak, very fine and fine, subangular
blocky structure; slightly hard when dry, friable when moist, sticky
and plastic when wet; many veryrfine, common fine and medium pores;
many very fine, common fiqe and medium pores; many, very fine and
fine roots; pH-820 = 8.1; clear and smooth transition to:

(sample no. 141-8a)

Brown (1OYR 5/3 moist); sandy clay; porous massive with tendency
to weak, fine subangular blocky structure; friable when moist,
sticky and plastic when wet; moderately calcareous; pockets of soft
lime (15-10%) j many very fine and fine and common medium pores;
many, very fine and fine roots; pﬂ-320-8.3;gradual and smooth
transition to:

(sample no. 141-8b)
Dark greyish brown (lOYR 4/2 moist); clay; weak, medium angular
blocky structure; sticky and plastic when wet; broken, moderately
thick clayskins; moderately calcareous; pockets of soft lime (1%);
many very fine and fine and common medium pores; common,very fine
and fine roots; pﬂ-ﬂzo = 8.3; diffuse and smooth transition to:

(sample no. 141-8c)



Br2

Bt3

Cl

cl

Note:

85-133cm

133-250cm

250~285cm

285-355cm

1-17

Grey to light grey (lOYR 5/1 moist); clay; weak, medium to
coarse angular blocky structure; sticky and plastic when wet;
broken, moderately thick clayskins; slightly calcareous;

many very fine and fine, common medium pores; few, very fine
and fine roots; pH-320 = 8,5; diffuse and smooth

transition to: (sample no. 141-84)

Greyish brown (1OYR 5/2 moist); clay; porous massive with
tendency to weak, very fine énd fine angular blocky structure;
sticky and plastic. when wet; patchy;thin clay skins; slightly
calcareous; many, very fine and fine pores; few, very fine and
finé roots; pH-H_O increases from 8.4 (133-150cm)

_ 2
to 8.7 (150-200cm) and 8.9 (200-250cm);

(sample no. 141-8¢ , f and g)

Brown (1lOYR 5/3 moist); clay; sticky and plastic when wet;
0= 9.,2;
(sample no. 141-8h)

slightly calcareous; pH-H2

Greyish brown (lOYR 5/2 moist); clay; sticky and plastic
when wet; slightly cglcareous; pH—Hzo = 9.4.
{sample nos., 141-8j and k)

The profile was augered from 180cm.
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LABORATORY DATA OF PROFILE DESCRIPTION No: ¢

DOBSERVATION Mo: 141-8 MAPPING UNIT: PP 2.2 SOIL CLASSIFICATION: luvio
woratey we. ... /79 | 12880 | 12881) 12082 | 12803 | 12884 | 12685 Depth (cm) 08 | 839 |39-85 | 85-133 | 133-130 | 150-200
vl zon i B | pt1 | m2 | B3 23 Gravel % :
';“' (c o8 8-39 | 39-85 85-133| 133-150 150200 Texture, Ilmi:od
1-H,0(1: 24 v/v) 8.1 | 8.3 | 8.2 8.4 8.6 8.9 Sand % 2.0 ~0.05 mm | 56 | 48 2 38 % 3%
:KCI " Siit % 0.05-0.002mm | 4 8 a8 6 4 '3
C(mmbho/cm) 0.55| 0.45] 0.40 0.40 0.45 0.45 Clay % 0.002-0 mm 4 | s0 | s6 1 60 58
#CO4 (%) 1.1 1.9 | 1.6 1.6 1.4 2.1 Texture class sc a8 ¢ € e c
850 (%} 0.2 | 0.1 tr tr tr tr Dispersed clay %
o) Flocculation index
Lm Texture USDA:
/N j Sand % 2.0 — 1.0mm
EC (me/100g), pH 8.2] 25.0 | 23.8 | 30.5 | - TEEX v 1.0 - 0.50mm
EC » » PHT® # o 0.50~0.25mm
wonCame/1000) 1261 | 43.5| %1 | - | 40 |99 . 0.25-0.10mm
o, L 0.6 | 1.5] 3.4 | - 3.6 4.8 » 0.10- 0.05mm
e 2.4 | 1.8} 1.8 | - 2.1 2.0 Total sand %
v S Wk L Y L s 2.0 | 48 e %
um of cations 30 ol a6 " 8 51 Clay %
aso sat, %, pH 8.2 1006 | 100+ | 100¢ 2 100+ 1004 Texture class
w e« % pH7.0 Bulk density
at pi 8.2 1 1 2 - 6 14 Moistom % w/v at:
Saturalion extract: pF O
oisture % B | 62 £ 75 pF 2.0
E_,.. 1.5 | 8.0 8.1 8.2 pF 2.3
e (mmho/cm) 0.30 | 0.40 0.50 | 0.50 pF 2.7
tﬂwﬂ 198 | 296 | 3.95 | s.o0 || PF3O
& 0.28 | 0.18 0.23 0.28 pF 3.7
R 1.5 | 1,00 | 075 | 035 || oF4a2
E'o " 0.4 | 0.6 0.63 | 0.4 :@:‘fm"’“"’ Laborstory no. 127387 79
‘Pull of cations{me/l) 4.0 4.6 5.6 5.5 pH=H,0 (1: 2§ v/V) 1.5 Available | Totai
?03(“”) 0 o 0 o Exch. acidity (me/ 100g) L& Na(me/100g) | o0.38
an e 2.00 | 3.10 4.00 3.80 Cc% 0.9 £ 1.12
. 2 1.00 | 0.94 1.00 | 2.00 N% = Ca ' v 9.2
P4 # 0.94 | 0.94 0.94 0.94 P—Otsen(ppm) Mg . 5.9
of anions(me/l) 3.9 5.0 5.9 6.7 Mn 0.50
SAR 2 3 5 1 P (pom) 10
Clay mineralogy: Various:
“pzfﬁ’zoa(mlfmt)
10/R05 o
8504 (mmol%)
K—ray eport: 4 gnd B horizens: Nainly sserphous material, with
\_ traces ef illite.
Remarks:

Konya 501! Survey

Urawnng retl. [ B
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LABORATORY DATA OF PROFILE DESCRIPTION NO: § gontised.

LOOBSERVATION No: 141-8 MAPPING UNIT: SOIL CLASSIFICATION:" RO
sl s 200 285~ 355-
sboratory no. ..../79 | 12686 | 12887| 12888 | 12889 Depth (cm) s | 355 | 404
forizon P3| c1 c2 c2 Gravel %
; 200~ 30~ Texture, limited
Jopth (cm) 20 | 285 | 355 | a4 peireetment
H‘Hzoﬁi 24 /) 8.7 9.0 9.2 9.3 Sand % 2.0 ~ 0.05 mm 32 M | 3 38
H-KCI " SIN% 0.05-0.002mm 8 10 8 6
:C (mmho/cm) .. 0.5 | 0.60 0.70 1.35 Clay % 0.002-0 mm €0 55 55 55
-aC03 (%) 1.6 2.6 3.1 2.4 Texiure class [} [ [} [
850 4 %) 0.5 | 1.0 12| 1.4 Dispersed clay %
: (%) ' Flocculation index
I (%) Texture USDA:
/N ; Sand % 2.0 — 1.0mm
EC (me/100g), pH B.2| 33.4 | 34.6 | 43.0 | 49.8 rn e 1.0 = 0.50mm
EC .. pH 7.0 w o 0.50~0.25mm
xch.Ca (me/ 100g) 3.2 | 14.7 ] 4.7 6.0 v v 0.26~0.10mm
wl Mg v n 0,10 0.05mm
e K " 0.8 0.9 0.7 0.5 Tota! sand %
» Na " 9.6 17.6 1 13.1 24.4 Silt %
um of cations Clay %
sat, %, pH 8.2 1004 Texture class
wo o N pHT7.D Bulk density
al pH 8.2 29 50 30 49 Moisture % w/v at:
Saturation extract: pF 0 :
tlsture % 90 123 73 85 pF 2.0
jpante 8.1 | 8.4 | 7.7 | 8.1 el
Et (mmho/cm) 0.15| 0.15]| 0.40| “0.70 pF 2.7
a (me/ ) R S e pF 3.0
e = - 0.2 0.25 pF 3.7
E " - - 2.5% | 1.50 pF 4.2
Fertilily aspects:
o - - 040 | 0.63 (0— _gm) Laboratory no. /
of cations(me/|) ~ - 4.1 6.9 pH-Hzo (2 v/v) Avellable | Total
(me/f) = o 0 0 Exch. acidity (me/ 100g) Na (me/100g)
5 e - 3v“ 5-‘0 C‘ K o
re - - 1.00 1.25 N% : Ca ..
B I G P—Otsen (ppm) Mg . 1
of anjons(me/1) i e 4.6 | 13 . AL
SAR = - 1 4 P (ppm)
lay mineralogy: Varlous:
5/ Al0.4 (mol /mot) 2
zfnzos o
03(mnol'l.}
y report:
Remarks:

RONYD 5011 Survey
Drawing Mo 79050
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Profile description no. 7 ..

Observation/date : 141-9, Garissa district, Bura East project/14-9-79 -

Soil classification : haplic XEROSOL

Mapping unit : Ps 2.3

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Indigofera schimperi, Aéacia reficiens, Sporobolus helvolus,
Chrysopogon aucheri; bushed grassland

Salinity/sodicity : Non-saline, but strongly sodic from 96cm

Surface sealing : Nil

Drainage class

A 0-38cm

Bwl 38-64cm

Bw2 64-96cm

Bw3 96-120cm

: Imperfectly drained

Dark greyish brown (1lOYR 5/2 dry, 10YR 4/2 moist); clay; porous

massive with tendency to weak, very fine to fine, subangular blocky

structure; slightly hard when dry, friable when moist, sticky and

plastic when wet; strongly calcareous; many very fine and fine and

few medium pores; many very fine and fine, few medium and very few

coarse roots; pH-H,0 = 8.2; clear and smooth transition to:
(sample no. 141-9a)

Dark greyish brown (lOYR 4/2'moist§; clay; weak, medium to coarse,
prismatic breaking to moderate, fine to medium, angular blocky
structure; friable when moist, sticky and plastié when wet; patchy,
thin clayskins; strongly calcareous; many, very fine and fine pores;
common, very fine and fine and few medium roots; pH—H20= 8.4; gradual

and smooth transition to: (sample no. 141-9b)

Dark grey (lOYR 4/1 moist); clay; moderate, fine to medium,
subangular blocky structure; friable when moist, sticky and plastic
when wet; common, moderate pressure faces; strongly calcareous;
common very fine and fine pores; common, very fine and fine roots;
pH—Hzo = 8.7; gradual and smooth transition to:

(sample no. 141-9c)

Very dark greyish brown (1OYR 3/2 moist); clay; weak, fine to medium,
angular blocky structure; firm when moist, sticky and plastic when wet;
patchy, thin clayskins; few, weak slickensides; strongly calcareous;
common, very fine and fine pores; few, very fine roots (some dead) ;
pH-Hzo = 9.4; clear and smooth transition to:

(sample no. 141-94d)
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Bw4d 120-196cm Dark greyish brown (lOYR 4/2 moist); distinct, fine and
medium, grey mottles; clay; weak, fine to medium, angular
blocky structure; few, weak slickensides; moderately
calcareous; common, very fine and fine pores; few, very

lfine roots (some deadj; PH-Hzo = 9.3
(sample nos. 141-%e and f)
BClL 196-241cm Brown (1OYR 5/3 moist); clay; moderately calcareous;

e S e (sample no. 141-g)

BC2 241-269cm Greyish brown (lOYR 5/2 moist); clay; slightly calcareous;

PH-H,0 = 9.1 :
(sample no. 141-Sh)

Ckl 269-325cm Light brownish grey (lOYR 6/2 moist); gravelly clay;
slightly calcareous; many calcium carbonate nodules;
e e (sample no. 141-95)

Ck2 325-360cm Light brownish grey (1OYR 6/2 moist); clay; slightly

calcareous; many calcium ca;bonate nodules; pH—H20 = B,5
(sample no. 141-9k)

Nétes:l)Sandy material from the topsoil has been washed down into the Bw4 horizon.
2)The profile was augered from 196cm.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 1

LD OBSERVATION No: 141-9 MAPPING UNIT: Ps 2.3 SOIL CLASSIFICATION: baplic XZROSOL
sborstory 0. .- /79| 12854 | 12855 | 12856 | 12857 | 12958 | 12859 || Oeptn (em) 0-38 | 38-64| 64-96 | 96-120| 120-150 | 150-196
torizon s M P2 B3 M4 | By Gravel % e
epth (cm) 0-38 | 38-64 | 64-96 | 96-120 [120-150 | 150-196 [ Tedture, Himited
H-H,0(1: 2§ v/V) 8.2 | 8.3 | 89 | 93 9.3 9.7 Sond % 2.0-005 mm | 35 | 42 8 | 1 38 30
H-KC " ' Sit % 0.05-0.002mm | o | " ‘ &
C(mmho/cm) 1« 0.30] 0,30| 0.40| 075 { 1.6 1.7 Clay % 0.002—-0 mm 58 | 54 %8 | 58 58 '
#C05 (%) 1,3 1.2 1.2 1.2 1.4 1.2 Texture class c c 4 [+ ¢ c
450 4 (%) tr | 4 tr sr 0.7 0.1 Dispersed clay %
(%) Flocculation index
! (%) Texture USDA:
/N ) Sand % 2.0 ~ 1.0mm
EC (me/100g). pH 8.2) 33.0| 31.5| 33.7 | 31.5 | 34.4 | 37.4 v 1.0 ~ 0.50mm
EC » « PpHT.0 w1 0.50-0.25mm
;:h.Cl (ma/100g) 54,71 41.7| 40.0 | 39.5 13.6 11.5 v v 0.25~0.10mm
P e a.1] 6| 62 s¢ D b s i
Wit =} ngl g3l salvag i 44q 1.4 Total sand %
el Yo 0.4] 08| 2.4 | 0.8 | 169 | 231 Sinw
‘lun of cations 62 51 51 60 Clay %
ase sat. %, pH 8.2 100¢| 100¢| 100+ 100+ Texture class
;- » % pH 7.0 Bulk density
E’ &l pH 8.2 1 3 9 M 49 62 Moisture % w/v at:
Saturation extract: pPFO
oisture % 56 5 &4 108 100 105 pF 2.0
i—wm 7.7 | 8.0 | 8.4 | a7 8.5 8.6 pF 2.3
e (mmho/cm) 0.40| 0.40| 0.50 | 0.65 0.80 3.5 pF 2.7
2 (me/ 1) pF 3.0
W pF 3.7
g pF 4.2
r ""'F?:ﬂmy aspecis: Laboratory no, 12740, 19
m of cations(me/!) PH-H,0 (1:2F v/v) 8.4 Available | Total
Dy (me/1) Exch. acidity (me/ 100g) - Na(me/100g) | 0.47
3_03 . C% 0.42 K 0.69
v N% - Ca .. 28.4
gt P—~Qisen (ppm) Mg . 8.4
m of anions(me/l) Mo . 0.16
E. SAR P (pom) 20
Fil! mineralogy: Various:
A0 (mol /rol)
2/Rz05 ..
3 (mmol%)
8y 1eporl: 4 merizoms Mainly amorphous materisl, with very slisht
traces of fllite. :
Bt1 horisoms Il1ite sad powsibly traces ef mentmorilloni-

Remarks:

te.

Kenya Soll Suivey
Urawing N9 /U
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LABORATORY DATA OF PROFILE DESCRIPTION No: 7 Contimied.

D OBSERVATION No: 141-9 MAPPING UNIT: Ps 2.3 SOIL. CLASSWICATION: heplie YEROSQL
boratory no. ... . /rq | 12860 | 12861 | 12862 ) 1 Depth (cm) : ;z;_ 325- "3!;3—
rizon BCt BC2 k1 _‘“W Gravel % |
'P‘h P a?. . 2 %a— Texture, “_Il?.d
—H0(1: 23 V/V) 9.6 | 9.5 9.5 - Sand % 2.0 ~0.05 mm | 26 32 30 28
-KC! ¥ Siltw 005-0002mm | 6 | 2 | 8 8
(mmho/cm) . 2.1 2.3 2.4 - Clay % 0.002—-0 mm 68 66 62 64
iCO5 (%) 1.3 0.9 0.7 1.8 Texture class ¢ ¢ ¢ ¢
150 4 (%) 04 | 0.2 | 1.2 | 04 Dispersed clay %
%) Floccutation index |
(%) Texiure USDA: J
i Sand % 2.0 — 1.0mm
EC (me/100g). PH 8.2 33.4| 48.2] 43.0 49.8 e » 1.0 = 0.50mm
E w » PHT.0 v 0.50~0.25mm
xch.Ca (me/100g) 61| 4.9 125 | 1.1 o v 0.25-0.10mm
. - v w 0,10 0.05mm
o “ 0.7! 0.5| 0.8 0.9 Total sand %
.+ Na o 1.5 18.0] 1 .8 2.2 Silt %
of cations Clay %
se sat. %, pH B.2 Texture class
v e % pHT.0 Buik density
a1 pH 8.2 52 3 25 45 Moisture % w/v att
Satwalion extract: pF O
oisre » 123 | 12 | 125 | 118 ‘oF 20 .
frepsiie 8.5 | 8.3 | 8.4 | 8.1 - PF 23
Ce (mmho/cm) 65| 55| 65 |14.0 pF 2.7
a (me/l) 52.0 | 63.0 | 132 pF 3.0
o 0.10| 0.05 | 0.10 pF 3.7 g
a 0.50| 0.50 | 2.50 pF 4.2
va 2.08| 1.25| 5.83 Ferility :‘m“: Laboratory no. / =
um of cations(me/l) 55 65 140 pH~H,0 (1: v/v) Available | Total
C0g (me/1) - - - Exch. acldity (me/ 100g) Na{me/100g)
§C03 - 8.1 | 7.6 | 8.2 c% K
s, i 42.5 53 | 171 N% Ca
i 2.9 | 3.4 | 52 P-Otsent ppm) Mg
jum of anions{me/l) 54 64 141 Mn .
SAR 46 68 c; P (ppm)
Clay mineralogy: Various: -
10,/ A104(mol/mol)
$i0/R05 o
Fe,0 5(mmol%)
K—ray report:
Aemarks:

Konya Soll Survey
Wrawing Mo, U0
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Profile description no. 8

Observation/date : 155-58, Garissa District, Bura East Project/7—7—79

Soil classification : haplic XEROSOL

Mapping unit -+ Ps 2.4

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Cymbopogon pospischillii, Dactyloctenium scindicum, Ehretia
sp; bushed grassland '

Salinity/sodicity -: Moderately saline from 160cm; strongly sodic from 85cm

Surface sealing : Nil

Drainage class : Moderately well drained

A 0-12cm Dark reddish brown (5YR 4/4 dry; 5YR 3/3 moist); clay;

moderate, very fine to fine crumb and moderate, very fine to
fine subangular blocky; slightly hard when dry, friable when
moist, sticky and plastic when wet; many very fine and fine
and few medium pores; many, very fine and fine roots;
pH-Hzo = 6.5; clear and smoqth transition to:

(sample no. 155-58a)

Bwl 12-43cm Raddish brown (5YR 5/6 dry; 5YR 4/4 moist) ;clay; moderate,
fine to medium, _nngular blocky structure; slightly hard when
dry, friable when moist, sticky and plastic when wet; few,
weak slickensides; slightly calcareous; many very fine and
fine and few medium pores; many very fine and fine and few
medium roots; pH-H20 = 7.3; gradual and smooth transition to:

(sample no. 155-58b)

Bw2 43-85cm Dark reddish brown (5YR 3/3 dry and moist) clay; strong,
very fine to medium, angular blocky structure;
hard when dry, friable to firm when moist; sticky and plastic
when wet; common, moderate slickensides; slightly calcareous;
few calcium carbonate concretions, l-2cm in diameter; common
very fine and fine and few medium pores; common very fine and
fine and few medium rcots; pH—H20 = 7.5; clear and wavy
transition to:

{sample no. 155-58c)

Bw3 B85-160cm Dark brown to brown (7.5YR 5/6 dry; 7.5 4/4 moist); clay;
moderate, medium to coarse, subangular blocky structure;
very hard when dry, firm when moist, sticky and plastic when
wet; few, weak slickensides; slightly calcareous; few, very fine

to medium pores; few, very fine to medium roots; pH-H,O = 8.0
(sample no. 155—583)
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Ckl 160-200cm Yellowish brown (LOYR 6/4 dry, lOYR 5/4 moist); clay;
sticky and plastic when wet; slightly calcareous;

3-5% calcium carbonate nodules; pH-Hzo = 8.0

(sample no. 155-58e)

Ck2 200-244cm Yellowish brown (1OYR 6/4 dry, 1OYR 5/4 moist); clay;
sticky and plastic when wet; strongly calcareous; 1-3% calcium

carbonate nodules; pH-Hzo = 7.9
(sample no. 155-58f)

Cc 244-348cm Yellowish brown (lOYR 5/4 moist) clay
(sample nos. 155-58g and h)

Notes: 1) The Bw3 horizon is very compact.
2) The profile was augered from l16Ocm.
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LABORATORY DATA OF PROFILE DESCRIPTION No: @

FIELD OBSERVATION No: 155-58 MAPPING UNIT: Ps 2.4 S0iL. CLASSIFICATION: heplic XEROSOL
Laboratory no. -+ 79 10200| 10201 | 10202 | 10203 10204 10205 Depth (cm) 0-12} 12-43| 43-85 {95-160 [160-200 [200-244
Horizon n Bl B2 B3 Ck1 Ck2 Gravel %
Dopth (cm) 0-12 | 1243 | 43-85 | 85-160 | 160200 | 2po-2a4 Texiure, Ilmi.lid i
PH-H,0(1: 2§v/v) 1.8 | 8.6 |{ 9.0 9.6 | 9.0 2,8 Sand % 2.0-0.05mm | 40 | 36 | 36 34 2 2%
| pH-xcI " 65| 1.1 | 1.2 831 1.7 7.5 S % 0.05-0.002mm [ 4 [ 8 8 12 o4
; EC(mmho/cm) .. 0.19) 0.28] 0.35 0.35] 2.8 4.5 Clay % 0.002-0 mm 56 56 56 58 64 64 H
CaCOy (%) Texture class ¢ ¢ [ ¢ ¢ c
Ce50, (%) r | 4 tr tr tr Dispersod clay % 3
C %) 0.50| 0.44| 0.27 [ 0.18 | 0,15 0.12 [} Flocculation index
N (%) ; Texture USDA:
| om Sand % 2.0 ~ 1.0mm
| CEC (me/1000), pH 8.2] 38,0 | 32.0 | 300 | 350 | 260 | o1z w o 1.0 ~ 0.50m
CEC « . pH7.0 w w 0.50=0.25mm
Exch.Ca (me/100g) 22.0 | 28.0 [ .0 | 22.0 | 19.4 16.4 "+ 0.25~0,10mm
e, S 1.9 8.2 {144 |16.0 | 12.4 | 110 o 0.10~0.05mm
o K T 29 151 1.5 | 15 1.2 0.9 Tolal sand %
ol oo B t3] 24| 3.6 | ng | 164 17.6 Sttt %
Sum of cations 34 | 40 82 B | @ % Clay %
Base sal. %, pH 8.2 90 1000 | 1008 100¢ 1008 1000 Texture class
v %pHT.0 Bulk density
ESP atpH 8.2 3 8 1 40 36 0 Molsture % w/v at:
Saturation extract: 'pF 0
Moisture % 5% 54 74 7% | o7 136 pF 2.0
PH-—peaste 1.8 | 83 82 | 83 | a0 1.9 W23
ECe (mmio/cm) 0.40 | 0.40] 0.45 | 0.50 |11.0 16,5 pF 2.7
Na(me1) 1.5 | 1.5 3.2 | 3.90 |9s.0 140 b
et 0,45 | 013 032 | o35 || PF37
On o9 1 = £3 4.1 9.3 praa
M 1.10 | 1.40f - = 7.1 16.6 "!ﬁom:’m""‘“: Laboratory no. 10087 ; 79
Bum of cations{me/1) 4.8 4.5 . - i 110 166 pH-HzO (11 wv/v) 1.7 Available | Totai
CO3(me/1) 0 0 o 0 0 o Exch. scidity (me/100g)| Na (me/100g) 0.36
HCOg 1.60| 2.0 1.8 | 3.5 | 5.0 7.0 c% 0.47 W 1.08
it 2] 2.00 | 1.90| 2.00| 1.00 | 100 | 1% N% - Ca . 12.0
90, . 0.31 | 031 031 031 | s5.60 | 7.80 P—Otsen( ppm) Mg . 7.3
of anions(me/1) 3.9 4.2 | 4.1 4.8 11 165 Mo .. 0.68
SAR 1 1 = ” 40 39 P (ppm) 8
Clay mineralogy: Various:
10,/ Al04(mol/mal) 1=
0a/R05 ..
220 3(mmol%)
K—~ray report:
e Remarks:
Kenya Sofl Survey
Dravring Mo 790%




1-27

LABORATORY DATA OF PROFILE DESCRIPTION NO: § contimued.
L OBSERVATION No: 155-58 MAPPING UNIT: Ps 2.4 SOIL CLASSIFICATION: %&
mwm.....,/“ | somsa| 1285 Depth (cm) 300
wizon ¢ ¢ Gravel %
"“' pores _ﬁ:—-w- . _T.x::!:. Hml.i:d
(~H,0(1: 24 ¥/V) = = $and % 2.0 -0.05 mm | 26 28
~KC1 " 8it % 0.05-0.002mm | 10 10
> (mmho/cm) o " - Clay % 0.002-0 mm 64 62
{‘303 %) Texture class ¢ c
350 4 (%) - - Dispersed clay % 3
(%) Flocculation index i
(%) Texture USDA:
N 5 Sand % 2.0 ~ 1.0mm
EC (me/100g), pH 8.2| 37.4 | 33.4 s 1.0 = 0.50mm
€ . . pH7.0 o o 0.50~0.25mm
ch.Ca (me/100) 7| 8.1 w v 0.26~0.10mm
s Mg - -~ s 0.10—0.05mm
. K . i 0.8 1.3 Total sand %
:. Na . 16.9 | 21.8 Siit %
m of cations - -— Clay %
se sal. %, pH 8.2 — - Texture class
" %, pH 7.0 Bulk density
5P at pH B.2 4 & Molsture % w/y at:
haturation extract: pF 0
pisture % 84 90 . PF 2.0
—paste 7.8 | 1.9 . P23
e {(mmho/cm) 16.5 | 1.0 pF 2.7
(me/b) 138 |50.0 pF 3.0
© 0.21 [ 0.1% pF 3.7
“ 9. 9.0 pF 4.2 fhrz
= t'l.: 15.5 M-mm Laboratory no. /
i of catlons(me/1) 166 1 74.7 PH-H,O (11 v/v) Available | Total
Dy (me/1} 0 Exch. acidity (me/ 100g) Na (me/100g)
0y 8.0 | 1.6 c% K_»
" 153 | 65.0 N% Ca .
C i 1.40| 4.4 P—-QOisen(ppm) Mg
of aniuns(me/1) 164 | 71.0 Mo
i 3 | P (ppm)
Clay mineralogy: Various:
Po/ Al 05 (mot/mot)
Po/Ry05
203(mmoi%)
Lray report:

Kenya Soil Survey
Wrawing Wo. TWS0
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Profile description no. 9

Observation/date . 155-64, Garissa District, Bura East Project/11-7-79
Soil classification : haplic XEROSOL

Mapping unit

Parent material

: Ps 2.4
Marine/lacustrine sediments

2]

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Dactyloctenium scindicum, Aristida

keniensis, Cordia sinensis, Maytenus sp; bushed grassland

Salinity/sodicity : Strongly saline from 77cm and strongly sodic from 30cm

Surface sealing : Nil

Drainage class : Moderately well drained

A O-5cm Dark brown (LOYR 6/2 dry; 1OYR 3/3 moist); clay; moderate, very fine
to fine subangular blocky structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; slightly calcareous; many
macro and biopores; many, very fine and fine roots; pﬂmﬂzo = 8.2;
clear and smooth transition to:

(sample no. 155-64a)

Bw 5-30cm Dark yellowish brown (1OYR 4/4 dry; 10YR 3/4 moist); clay; weak,

' coarse prismatic breaking toﬁmoderate, medium to coarse, subangular
blocky structure; friable when moist, sticky and plastic when wet;
strongly calcareous; many macro and bio pores; many very fine an&
fine and few medi'm roots; pﬁ-Hzo = 8,3; clear and wavy transition to:

(sample no. 155-64b)
Bt 30-77cm Dark yellowish brown (lOYR 3/4 moist); clay; moderate, medium to

Btk 77-150cm

very coarse prismatic preaking to moderate, medium to coarse,

angular blocky structure; firm whe.. mois., sticky and plastic when
wet; broken, moderately thick clayskins; strongly calcareous; common
macro and biopores; common, very fine and fine roots; pH~H20 = B8.7;

clear and smooth transition to: (sample 6. 155-64c)

Dark yellowish brown (1OYR 4/4 moist); clay; moderate, fine to medium,
angular blocky structure; friable when moist, sticky and plastic when
wet; patchy, thin clayskins; strongly calcareous; some pockets of soft

powdery lime; common bio and few macro pores; common, very fine and
fine roots; pH-H20 = 8.7 (77-115cm) and 7.8 (115-150cm)
(sample nos. 155-64d4 and e)
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BC 150-180cm Yellowish brown (lOYR 5/4 moist); clay; sticky and plastic

(augered) when wet; strongly calcareous; pH—HZO = B.0

(sample no. 155-64f)

Note: Cracks extend into the Bt horizon and are partly filled up with
sandy material from the topsoil.



1-)o
LABORATORY DATA OF PROFILE DESCRIPTION No: o

LDOBSERVATION No: 155-64 MAPPING UNIT: P= 2.4 SOIL CLASSIFICATION: haplic AMROSID
sborutory no. .../ 79} 10231 o232 fi0233 | 10234 [10235 10236 :_bcmn {cm) o-5 ls-ao 30-77 |77-115 }115-150 NS0-1B0
otizen A Bw L Btk BC Gravel %
opth {cm) o-5 | 5-30 |.30-77 | 77-115 | 115-150| 150-180 Hﬂm.e. llm!_}'ﬂ
H-H,0(1: 24v/V) 8.5 | 8.4 | 9.0 9.0 8.3 8.1 Sand % 2.0 ~0.05 mm | 44 40 4“4 42 w0 .32
M-KCl " Vidok 1.3.) %D 7.9 7.6 7.7 Silt % 0.05-0.002mm | 10 8 4 4 4 4
Ciabelon - S0l oi24) o2z | 3.0 6.0 5.5 Clay % 0.002-0 tw a6 52 52 ) 5% 1
aC0g (%) Texture class screl ¢ c c c L fegh
aS0 4 (%) tr | ¥ tr tr tr hed Dispersed clay %
(%) 0.85 [0.53 [ 0.27 [ 0.15 0.12 0.09 Floccutation index
| (%) Texture USDA:
N Sand % 2.0 — 1.0mm
EC (me/100g), pH 8.2)38.0 |34.8 36.4 | 8.0 34.8 4.0 woow 1.0~ 0.50mm
EC . o PpHT.0 v o 0.50~0.25mm
xch.Ca (me/100g) 48.5 42,0 | 42.5 | 40.0 | 42.0 45.6 n o 0.25-0.10mm
o B 9.1 |12.3 | 11.4 | 12.6 12.9 13.1 v+ 0.10 — 0.05mm
[»- K . ) 95 1 0.5 0.5 0.4 0.5 1.5 Totat sand %
i 2.6 | 2.8 | 8.4 {119 | 149 19.5 Sin%
um of cations a . towtie 65 70 80 Clay %
ase sal. %, pH 8.2 100+ |100+ | 1oo+ | loo+ 100+ 100+ Texture class
w o % pHT.0 Bulk density
SP at pH 8.2 3 3 23 34 " 57 Melsture % w/v at:
Satwration extract: pF O
isture % 48 52 53 :1:] n 95 +pF 2.0

H-paste 8.1| 8.1 7.8 1 B 7.4 8.3 || pF23
Ce pmmho/cm) 0.5 o0.65] o..0] 7.0 |14.0 21.5 oF 2.7
a(me/1) 1.9d 1.30| 4.80| 24.0 | 103 162 pF 3.0

i 04d g.a2! o3l ©19 1032 0.26 | i
i 2.20f 3.20 - 6.4 | 20.6 22.4 pF 4.2

" 100} 2.10f 2.10 | 7.5 - 205 llo'f;I°I|ml" P RN Laboratory no.10053 / 79

of cations(me/l) 5.9 6.9 4] 69.9 % 214 pH-H.‘,O {12y v/v) 8.1 Available | Total

(me/1) ° o o ° o Exch, acidity {(me/ 100g) & Na (me/100g) 0.38
cog - 3.4 | 4.0 | 4.0 | 9.0 [100 9.0 C% 0.56 R 5.58

s 2.10| 1.92| 3.65 54.0 118 195 N% Ca i 4.6

A ol eailian |l 2o iz 10.0 P-Ofsen (ppm) Mg . 5.0
im of anions(me/1) 5.8 | 6.2 | 8.0 |70.0 | 140 214 Ma . 0.07

b 1 1 - 5 - 12 P {ppm) 6
Clay mineralogy: Various:
0,/A1,05(mol mot)
0,/R305
O z(mmolit)
Fay veport: 4, Bt amd Bw horizons: Traces of illitesmontmerillomite,

beth of wery peor crymtallizatiom.
Remarks:

Kenya Soil Survey

Orgwing NO. J¥0S0
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Profile description no. 10

Observation/date
Soil classification

Mapping unit
Parent material
Physiography
Slope
Vegetation

Salinity/sodicity

surface sealing

prainage class

. 155-65, Garissa District, Bura East Project/11-7-79
haplic XEROSOL

: Ps 2.4

: Marine/lacustrine sediments

Sedimentary plain

: Less than 0.5%

pactyloctenium scindicum, Aristida keniensis, Acacia

ae

nubica, Acacia reficiens; bushed grassland.
: Moderately saline from 10O4cm; strongly sodic from 47cm
+ Nil
: Moderately well drained

A 0-10cm Dark reddish brown (7.5YR 4/4 ary; 5YR 3/4 moist); clay; massive

AB 10-47cm

Bt 47-104cm

BC 104-152cm

to weak, very fine and fine, subangular blocky structure;
slightly hard when dry; friable when moist, sticky and plastic
when wet; slightly calcareous; common Very fine and fine and few
medium pores; many, very fine and fine roots; pﬁ-azo = 7.4; cleaxr
and smooth transition to:

(sample no. 155-65a)
pDark reddish brown (5YR 4/6 dry; 5YR 3/3 moist); weak, very fine
subangular blocky structure; soft when dry, friable when moist,
sticky and plastic when wet; moderately calcareous; abundant
very fine and few fine pores; many, very fine and fine rootsi -
pH-H20 = 7.8; gradual and smooth transition to:

(sample no. 155-65b)

park reddish brown (S5YR 3/4 dry; 5YR 3/3 moist); clay; weak,
fine to medium prismatic breaking to weak, fine to medium,
angular blocky structure; hard when dry, firm when moist, sticky
and plastic when wet; patchy, thin clayskins; moderately calcareous;
common, very fine pores; common very fine and few fine roots; pH-
820 = B8.6; gradual and smooth transition to:
(sample no. 155-65c)

Reddish brown (5YR 5/6 dry; SYR 4/4 moist); clay; weak, medium,
angular blocky structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; strongly calcareous; common
very fine and fine and few medium pores; pH-Bzo = 8.0;
(sample no. 155-65d)



el

c2

c3

Note:

152-208cm Dark brown to brown (lOYR 5/4 dry, 1OYR 4/3 moist); clay;
sticky and plastic when wet; moderately calcareous; pH—H2O=
746
(sample no. 155-65e)
208-317cm Dark brown to brown (lOYR 4/3 moist); clay:
(sample nos, 155-65f, g, h and k}
317-380cm Brown (lOYR 5/3 moist); clay;

(sample no. 155-651)

The profile was augered from 152 cm.
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LABORATORY DATA OF PROFILE DESCRIPTION Ne: 10

ELD OBSERVATION No: 155-63 MAPPING UNIT: Ps 2.4 SOIL CLASSIFICATION: haplio XEROSOL
Laborstary no. ... /39| 3oou7) s02a] 10241 | 1azas_|| DoPth m) 0-10| 10-47 | 47-104]104-152{152-208 | 208-235
Horlzon A a8 Bt B c1 c2 Gravel %
N Texture, limited
Depth (cm) 0-10 | 10-47 ‘1_—104 104-152 | 152-208 | 208-235 pretreatment ;
pH-H,O(1: 2bv/v) | 8.1 | 8.5 | 87 | 9.0 8.8 - Sand % 2.4 -005mm | &4 | 40 | 40 |38 32 %
pH-KCI @ .9 | 1.2 131 1.6 1.8 . Silt% 0.05-0.002mm | © | 4 | 4 : ¢ e
EC (mmho/cm) . 0.30 | 0.16( 0.35] 2.3 4.4 - Clay % 0.002—0 mm 50 56 56 60 62 64
CaC0g (%} - - & & - 1.4 Texture class . o ¢ [ [ c e
CaS0 (% o1 | 0.1 ] 0.5] 0.4 1.2 - Dispersed clay % '
C (%) 0.53 0.41 °;|z 0.06 0.09 1 Flocculation Index
N (%) ¥ J Texture USDA:
C/N Sand % 2.0 — 1.0mm
CEC (me/100g), pH 8.2/40.0 | 34.8 | 38,0 | 41.2 41.2 33.4 w e 1.0 = 0.50mm
OEC o '« PHT.0 w10 0.50~0.25mm
Exch.Ce (me/100g) 26.0 | 24.4 [32.0 |34.0 32.0 3.0 v 0.25~0.10mm
v Mg . 1.1 | 12.6 | 12.4 | 15.6 8.0 - v v 0.10- 0.05mm
o LK 1.9 0.9 09 | 1.0 0.8 0.3 Total sand %
nw Na 29 | 29| 69 [1.0 14.2 15,2 || Sit%
of cations 40 41 52 | 62 55 - Clay %
ase sat. %, pH 8.2 so0+ | 100+ | 100¢ | toor | 100+ o Texture class
9 %, pH 7.0 Bulk density
SP at pH 8.2 5 8 18 21 34 4% Moisture % w/v at:
Saturation extract: pF O
pMoisture % 47 |14 56 64 & T pF 2.0
~panty gs Jog boag lgr 1oy 1 78 |1 923
ECe (mmho/cm) 0.75 | 0.45 | 0.24 | 11.0 17.5 20.5 pF 2.7
Na (me/ 1) 3.00 | 1.80 | 1.82 | 92.0 145 172 pF 3.0 i
Ry R 0.80 [ 0.26 | 0.13 | 0.32 0.45 0.31 pF 3.7
Ca . 2.5 - - 5.2 12.8 9.00 pF 4.2
o PR N T EBETE LY 'm;-mzlgmm': Bpecs: Laboratory 7010004 / 79
um of cations(me/1) | 7.7 - - 109 176 206 PH-H,0 (1:2% v/v) 7.8 Available | Total
O (me/ 1) 2.00 | 2.25 S e - 0 Exch, acidity (me/ 100g) m Na(me/100g) | 0.30
03 ~ 4.0 |1.0 | 090} 80 | 9.0 1.0 c% 0.62 A 1.50
| . 2,90 | 1,00 | 1.10 | 98.2 161 187 N% - Cs 13.4
4 0.3 |01 | o1 | 2.2 4.1 5.30 || P-Oisen(ppm) Mg . 6.1
of anions(me/1) 9.2 | 4,6 2.3 108 ‘| 175 199 Mn .. 0.61
SAR 2 TS SR 32 a7 o P (ppm) "
Clay mineralogy: Various:
10,/ A1,04(mol/mol)
lozfﬂzos
Eazosfml‘ln)
K—1ay 18P0 4 porizons ‘Treces ef very poorly erystallised illite.
AB-horizons Traces of illite and momtmerillonits, beth
wary poerly orystallized. Remarks:

Kenya Soll Survey ‘
Drawing Ne. 79050



IELD OBSERVATION No: 15565
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LABORATORY DATA OF PROFILE DESCRIPTION No:10 Contimsed,

MAPPING UNIT: P9 2.4

$OIL CLASSIFICATION: baplic XEROSOL

Laborstory no. . ... /7912846 | 12847( 12848 | 12849 Depth (cm) 22‘ %’ iil'
Horizon c2 c2 €2 €3 Gravel %
‘ Depth (cm :13?- 'g‘?- ‘;‘?;: 3= ru:.:.:. mmt;m
_PH-H,0(1:24 v/v) - - - - Sand % 2.0~ 0.05 mm | 26 32 28 26
pH-KCI Siit % 0.05-0.002mm | 10 8 10 8
_VE_(_}'(m-o/cn) . - - - o Clay % 0.002~0 mm 64 60 62 66 4]
_Cac0eth 2.2 | 1.0 | 1.4 0.8 Texture class ¢ ¢ ¢ ¢
Cas0 ,(%) - - - - Dispersed clay % =
i) Flocculation index
N (%) Texture USDA:
C/N ] Sand % 2.0 ~ 1.0mm
CEC (me/100g), pH 8.2| 32,2 | 33.4 | - 37.4 o o 1.0 — 0.50mm
OB0 w4 pH 7.0 w w 0.50~0.25mm
Exch.Ca (me/100g) sx sl = 3.0 s s 0.25-0.10mm
oo M b = = - w o 0.10- 0.05mm
L K s -] 18] o8| = 0.4 Tota! sand %
o2, 198 18.0 | 14.0 | - 11.6 8lit %
Sum of cations - - - - Clay %
Base sat. %, pH 8.2 - - - - Texture class
v v % pHTO Bulk density
ESP ot pH 8.2 a1 2 o 31 Molstyre % w/v at:
Saturation extract: pF 0
Moistare % 5 79 | 105 101 pF 2.0
pH-paste 1.9 | 8.0] 1.6 8.0 pF 23
ECe (mmho/cm) 4.0 8.0 4.5 5.0 pF 2.7
Na (me/1) 20.0 | 60.0 [34.0 | 38.0 pF 3.0
v 0.32 | 0.31] 0.13 0.19 oF 3.7
Ca .. 9.50 | 9.50| 4.00 | 5.00 pF 4.2
Mg . 8.73| 8.5 1.08 | 6.25 s é;'"‘*" L.aboratory no. /
Sum of cations(mesi) |38.6 | 78.6 |45.2 49.4 PH-H,0 (1:  v/v} Available | Totat
CO, (me/1) 0 0 o 9 Exch. acidity {(me/ 100g) Na (me/100g)
HCOy - 6.0 | 8.0 7.7 6.9 c% 2%
ok 31.5 | 6.0 |36.0 | 41.0 N% Ca .
4 0.40 | 1.30[ 1.1 1.4 P—Oisen(ppm) Mg .
Gum of snivns(me/l) 39.9 18.3 |44.8 49.0 Mn .
8AR | 19 120 | 1a 16 P (ppm)
Clay mineralogy: Various:
Bi0,/Aly0(mol/mol)
PiOs/R04 o,
F o505 (mmol%)
~ray report:

Kenya Soil Survey
Drewing No, TH0%)
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Profile description no. 1l

Observation/date
Soil classification

Mapping unit

Parent material

Physiography

Slope

Vegetation

Salinity/sodicity

Surface sealing

Drainage class

A

AB

Bu

0-10cm

10-22cm

22-43cm

: 141-5, Garissa district, Bura East project/16-3-79

: haplic XEROSOL

s P 2.5

: Marine/lacustrine sediments

Sedimentary plain

Less than 0.5%

: Acacia reficiens, Dactyloctenium scindicum, Aristida
keniensis; bushed grassland

: SIightly to moderately saline from 43cm and strongly
sodic from 22cm

: Weak sealing, 2-5mm thick

: Imperfectly drained

Brown (1lOYR 5/3 dry; 1OYR 5/3 moist); sandy clay; weak,

fine subangular blocky with tendency to weak, very fine
crumby structure; soft when dry, friable when moist, sticky
and plastic when wet; many macro and few biopores; many, very
fine and fine roots; pB~Ezo = 7.8; clear and smooth

transition to: (sample no. 141-5a)

Dark greyish brown (lOYR 5/3 dry; 1OYR 4/2 moist); sandy
clay; porous massive with tendency to weak, very fine and fine,
cxrumby structure; slightly hard when dry, friable when moist,
sticky and plastic when wet; strongly calcareous; many macro
and few biopores; many very fine and fine and few medium
roots} pH-BZO = B.5; clear and wavy transition to:

(sample no. 141-5b)

Dark greyish brown (1lOYR 5/3 dry; 1OYR 4/2 moist); clay;
moderate, medium subangular blocky structure; slightly hard
when dry,friable to firm when moist, sticky and plastic when
wet; strongly calcareous; many macro and few biopores; many
very fine and fine roots; pH—Hzo = 8.6; gradual and
smooth transition to:

(sample no. 141-5¢)




Btkl 43-90cm

Btk2 90-125cm

1-36

Dark grey (lOYR 4/2 dry; 1OYR 4/1 moist); clay; moderate,
coarse to very coarse, prismatic with tendency to moderate,
fine to medium, subangular blocky structure; slightly
hard when dry, friable to firm when moist, sticky and
plastic when wet; patchy, thin clayskins; strongly
calcareous; some pockets of soft powdery lime; few macro
and biopores; common, very fine and fine roots; pH-—HzO
= 8.4; gradual and smooth transition to:

(sample no. 141-5d)

Dark greyish brown (lOYR 5/3 dry; 1lOYR 4/2 moist); clay;
porous massive; sticky and plastic when wet; broken,

thick clayskins; strongly calcareous; some pockets of soft
powdery lime; few macro pores; few, very fine and fine

roots; pH~H20 = 8.4
(sample no. 141-5e)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 11

FIELD OBSERVATION No: 1415 MAPPING UNIT:  7* 25 SOIL CLASSIFICATION: P ¢ XERosoL .
Etlnnl-ym ----- o | 4985 | 4986 |49m7 Depth (cm) 0-10  10-22 [22-43 [43-90 [90-125
o M N N Z=TH
: Depth (cm) 0-10 | 10-22 2?4: 43-90 | 90-125 | pretrestiment ;
_PHHOU, VY lss (8.8 | 9.0 | 6.3 8.9 8and % 2.0-005mm | 46 | 40 | 38 | 38 32
_PH-KCi . o 7.0 7.2 7.4 7.6 Siit % 0.05-0.002mm | g ] e 8 8
_EC(mmbo/cm) .. a0 1020 ! 40l 2.2 3.5 Clay % 0.002-0 mm 48 52 54 54 60
CaCOz(%) bt -l vl 68 o | ks Texture class ARG 5 i B % 4
Cusoﬁm 0.1 0.2 | 0.1 tr tr Dispersed clay %
C (%} Flocculation index
_N (%) Texture USDA:
LN Sand % 2.0 — 1.0mm
CEC (me/1009), PHB8.2030,7 [31.6 [30.2 [33.1° 35.6 v v 1.0 ~ 0.50mm
CEC . . oHT.O w o 0.50~0.25mm
“Exch.Ca (/1009 |0.0 69,5 |70 |5 | 560 v o 0.25~0.10mm
;- Mg . 1.8 33 | 4r fe 6.4 v 0.10 = 0.05mm
R EC I, ik &I 28 | is Da 2.5 Total sand %
6 NE 0.9 | 1.4 |68 [i4.6 131 Silt %
Sum of cations b7 78 69 | 62 74 Clay %
Base sat. %, pH 8.2 100¢ | 100+ | 100+ | 100+ | 100¢ Texture class
wo e 5 pHT.O0 Bulk density
BI:‘ et pH 8.2 3 4 23 a4 k1) Molsture % w/v at:
Satursiion extract: pF O
Molsture % pF 2.0
pH—paste PF 2.3
ECe {mmho/cm) pF 2.7
Na (me/1) pF 3.0
X o pF 2.7
Ca .. pF 4.2
Mg .. m"’”ﬁ‘ Laboratory n0.11713 / 79
of cations(me/l) yH-H20 (T W/v) 8.1 Available | Total
CO4 (mefl) Exch, acidity (me/ 100g) - Na(me/100g) | ©.79
HCO3 - r % 0.56 K 0.70
i N% Ce . 19.6
b o P-Olsen(ppm) Mg . 57
of aniong(me/1) Mn .o 0.40
hdj. SAR P {ppm) 44
Clay minerslogy: Various:
Al03(mol/mot)
HO3/R03 ..
220 g{mmol%)
[~ray report: 4, AP and Bu borizoms: Mainly amorphous materisl, with
iraces ef peorly crystallized illite,
Remarks:

Konya Solf Survey
Drewing Ho. 76040
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Profile description no. 12

Observation/date : 141-6, Garissa district, Bura East project/7-7-79
Soil classfication : haplic XEROSOL

Mapping unit t PN 2.5

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Acacia reficiens, Duosperma eremophilum, Dactyloctenium
' ‘scindicum, Chloris roxburghiana, Chrysopogon aucheri;
bushed grassland

Salinity/sodicity 3 Moderately saline from 98cm and strongly sodic from 28cm
Surface sealing : Nil
Drainage class : Imperfectly drained

A O-6cm  Greyish brown (lOYR 5/2 moist); sandy clay; massive; friable when
moist, sticky and plastic when wet; strongly calcareocus; many very
fine and fine and common medium pores; many, fine and medium roots;

pﬂ-Hzo = 7.0; clear and smooth transition to:
(sample no. 141-6a)

AB 6-28cm Dark greyish brown (1OY¥YR 4/2 @oist); clay; massive, with
tendency to weak, very fine and fine, subangular blocky structure;
friable when moist, sticky and plastic when wet; strongly calcareoﬁs;
common, very fine and fine pores; many, fine and medium roots;

pa-azo = 7.4; clear and wavy transition to:
(sample no. 141-6b)

Bt 28-54cm Very dark greyish brown (1OYR 3/2 moist); clay; moderate, medium
to coarse, subangular blocky structure; friable when moist, sticky
and plastic when wet; patchy, thin clayskins; strongly calcareous;
few, very fine and fine pores; few, fine roots; pH-820 = 7.9; gradual
and smooth transition to: (sample no. 141-6¢)
Bky 54-98cm Very dark greyish brown (10YR 3/2 moist); clay; weak, fine to medium,
subangular blocky structure; friable to firm when moist, sticky and
plastic when wet; strongly calcareous; pockets of soft powdery lime
and gypsum crystals (less than 5%); few, very fine and fine pores; very
few fine roots; pa—nzo = 8,2; gradual and smooth transition to:
(sample no. 141-6d)
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BCky 98-150cm Dark grey (1OYR 4/1 molst); clay; weak, very fine to fine,
subangular blocky structure; friable to firm when moist,
sticky and plastic when wet; stronuly calcareous; pockets of

soft powdery lime and gypsum crystals (less than 10%); common
very fine pores; pH-320 = 7,9,

(sample no. l41-6e)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 12

FIELD OBSERVATION No: 141-6 MAPPING UNIT: P8 2.5 SOIL CLASSIFICATION: .  hapiic XEROSOL
Lasborstory mo. .../ 79{10100 10102 10101 | lolos4 |1oios Depth (cm) 06 |6-28 [28-3¢ |se-98 |smo-1%0
Horlzon A AB Bt Bky BCky Gravel %
: [~ Textura, limited
Dentts (em) 0-6 | 6-28 | 28-54 | 54-98 | 98-150 | pretreatment ;.
PH-—H,0(1: 24 v/v) 8.1 [8.4 | 2.2 | 9.6 Jiceo 8and % 2.0-0.05 mm | s | 42 ® 38 16
- PH-KC! " 6.8 | 7.3 7.4 7.9 7.4 St % 0.05-0.002mm | 2 4 2 4 e
*r EC{mmho/cm) ., 0.24  0.14 | 0.50 | o0.60 | 5.0 Clay % 0.002—0 mm 48 54 LT s8 64
-74"903“' Textura class sc c c c c
Caso, (%) tr 27 L2 0.1 0.1 Dispersed clay %
¢ (%) 0.74 | 0.45 | 0.36 0.3 | 0.24 Flocculation Index
:N (%) Texture USDA:
C/N Sand % 2.0 ~ 1.0mm
| CEC (me/100g), pH B.2| 20.0 | 26.4 | 38.0 | 41.2 48.0 o s 1.0 = 0.50mm
CEC . » PHT.0 w w 0.50~0.25mm
;E”"—C' (me/100g) 32.0 |46.5 | 47.5 | 4.0 |66.0 w1+ 0.25~0.10mm
v . 5.7 | &1 Fuaz | e i +_«e 0.10 - 0.05mm
w K ps L.4 2.2 1.1 1.7 1.3 Totat sand %
v MR . W g SR 1.9 | 16.4 Tavie Siit %
Sum of cations 40 59 69 72 1oL Clay %
Base sat. %, pH 8.2 100+ | 100+ 100+ { 100+ 100+ Texture class
w w % pH7.0 Bulk density
ESP st pH 8.2 6 8 2n w0 a Moisture % w/v at:
Satwration extract: PF 0 =
Moisture % 43 58 63 90 93 pF 2.0
pH—paste 8.4 | 8.2 | 8.7 8.9 | e.2 pF 2.3
ECe (mmho/cm) 1.35 |o.o | o.60 | 1.30 |11.8 oF 2.7
Na (me/1) 3.5 1.2 5.0 1.0 |es.0 pF 3.0
K 0.76 |o.92 | 0.27 | o.22 | o.54 oF 3.7
Ca . 6.75 [1.38 | tr 0.50 | 14,1 pF 4.2
Mg . 2.20 |1.25 | 0.2 | o.83 |14.8 {lo_a!mg!r’""‘ Leborstory no.  / |
Sum of cations(me/t) |13.3 |a.8 5.7 12.6 114 pH-H,0 (11 w/v) Avalfatle | Totat
CO3 (me/1) 2.05 |1.00 | 2.35 | 3.00 | 1.00 Exch. acidity (me/ 100g) Na (me/100g)
HCOy - 6.70 |1.00 | 2.30 | 6.35 |10.0 c% & i
cr . 3.2 {1.90 | 1.00 | 3.00 | 90.0 N% Ca .
S0y . 1.40 |o0.31 | 0.31 | 1.40 - | 14.2 P-Otsen(ppm) Mg .
Sum of anions(me/l) |34 [4.2 6.0 |13.8 115 M
SAR 2 1 11 13 22 P (pom)
Clay mineratogy: Various:
/A0 (mol /mol) 5
i03/R305 .
F 250 (mmolw)
1Ry 1OPOMt: 4, AB wad Bt herisess: Nainly sworphous materisl with
ireces of poorly corystallived illite.
Ramarks:
Kenya Sofl Svtvay

Orawing Ho. THOSD
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Profile description no. 13

Observation/date : 155-79; Garissa district; Bura East Irrigation project/

8/9/79
Soil classification  : haplic XEROSOL
Mapping unit s Ps 2.6

Parent material

: Marine/lacustrine sediments

Physiography : Sedimentary plains

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Sporobolus helvolus, Combretum
hereroense, Indigofera schimperi; bushed grassland

Salinity/sodicity : Mbderately saline from 62cm and strongly saline from 100cm;
moderately sodic from 30cm and strongly sodic from 62cm

Surface sealing : 1=-3mm thick, weak

Drainage class

A O-ldcnm

Bw 14-30cm

Btk 30-62cm

: Imperfectly drained

Dark brown (lOYR 4/3 dry; lOYR 3/3 moist); sandy clay; moderate,
very fine to medium crumby structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; no cutans
observed; strongly calcareous; many, very fine and fine pores; many
very fine and fine, few medium roots; pH—520 = 8.0; clear and
wavy transition to:

(sample no. 155-79a)
Dark brown to brown (1OYR 4/3 moist); clay; moderate, fine to medium,
prismatic structure breaking into weak, fine to medium angular
blocky; hard when dry, friable when moist, sticky and plastic when
wet; no cutans observed; strongly calcareous; common,very fine and
fine pores; common very fine and fine, few medium roots; pH-HZOu
8.7; gradual and smooth transition to:

(sample no. 155-79b)
Dark brown to brown (1OYR 4/3 molst); clay; moderate, coarse to
very coarse, prismatic structure breaking into weak, medium to
coarse, angular blocky; hard when dry, firm when moist, sticky
and plastic when wet; patchy, thin clayskins; strongly calcareous;
few pockets of soft powdery lime (1%); few, very fine and fine pores;
few, very fine and fine roots; pH-320 = 8,0; clear and smooth

transition to:
(sample no. 155-79c)
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Btky 62-100cm Brown (lOYR 5/3 moist); clay; weak, coarse, prismatic
structure breaking into strong, very fine and fine,
angular blocky; hard when dry, firm when moist, sticky
and plastic when wet; no cutans observed; strongly
calcareous; many pockets of soft powdery lime and many
gypsum crystals; common, very fine and fine pores; very few,

very fine roots; pH-H,O0 = 7.9; diffuse and smooth

transition to: G
(sample no. 155-794)

BCy 100-172cm Greyish brown (lOYR 5/2 moist); clay; strong, very fine and
fine, angular blocky structure; friable when moist, sticky
and plastic when wet; common, moderate slickensides; strongly
calcareous; many gypsum crystals; few, very fine pores;

0 = 8.4;

(sample nos. 155-79%e and £)

very few, dead roots; pH-32

C 172~-228cm Grey (lOYR 5/1 moist); clay; sticky and plastic when wet;

{augered) non-calcareous; pBwHZO = 8.0.
‘ (sample no. 155-79g)

Note: Cracks extend into the Btk horizon and are partly filled up with sandy
material from the topsoil.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 3

LD OBSERVATION Na: 155-79 MAPPING UNIT: Pa 2.6 SOIL CLASSIFICATION: haplio XEROSOL
sboratory RO. ...../79 | 12918 | 12919 | 12920 | 12921 12922 12923 - Depth (cm) «| O=74} 14-30 | 3062 | 62-100| 100-123 | 123-172
olz0n 2 B | Btk | Bty ¥oy By Gravel %
l"';“' PR o0-14 | 14-3d 3062 | 62-100] 100-120 [ 120172 || Yoxtwe, Timiied
1-H,0(1: 24 v/v) 8.3 |85 | 8.4 | 1.8 8.4 |+ 1.8 Sand % 2.0 -0.05 mm | 50 42| 40 | 38 36 36
i-KC! . St % 0.05~0.002mm | 6 8| 1o 2 8 6
G (mmho/cm) .. 0.30 | 0.30 | 0.50 | 3.0 7.5 8.0 Clay % 0.002-0 mm 4 50 » 60 56 58
2’003 (%) 20 132 1 42 | 2.0 2.3 Texture class a0 c ¢ ¢ e ¢
280 4 (%} tr tr tr 0.4 0.5 0.3 Dispersed clay %
e . Flocculation index
(%} Texture USDA:
'N Send % 2.0 ~ 1.0mm
E(-efwom. pPHB.2| 39.0 [35.8 | 31.5 | 33.4 43.0 35.8 w o 1.0 = 0.50mm
0 pH 7.0 o e 0.50-0.25mm
ch.Ca (me/100g) s6.6 {61.2 | 61.2 | 8.2 | 22.2 8.8 » v 0.25~0.10mm
Mg 1.5 | 28] 3.4 - - - w e 0.10 = 0,05mm
S e 1.6 | 1.1 6.9 | 0.6 0.4 0.2 Total sand %
P lor| 29| a6 2.4 | 163 | D9 St %
m of cations 6 | & 70 a0 3 s Clay %
;;o sal. %, pH 8.2 100+ 100+ | 100+ | 100+ — - Texture class
, " %, pH 7.0 Bulk density
#l pH 8.2 2 9 15 64 38 s Molsture % w/v at:
uration extract: pF O
sture % 57 60 82 15 110 14 pF 2.0
. te 751 1.9 8.1 | 1.1 1.3 T:5 _PF 23
® fmwho/cm) 0.50| o0.60] o0.45] 8.5 | 15.5 | 18.0 pF 2.7
(me/1) 1.00] 2.00] 1.50]33.0 122 150 pF 3.0
“ 0.20| 0.20] 0.25| 0.17 0.14 | 0.19 pF 3.7
" 1.50] 2.00] 2.00|28.0 | 15.5 13.0 pF 4.2
i 2.38] 2.38] o.6323.8 |83 |18 mm’ Laboratory n0.12129 /79
of cations(me/l) 5.1 | 6.6 4.4 | 85.0 156 181 pH=H,0 (1: 24v/v) 8.1 Availatle | Total
{me/1) [ ] D i0 =D ] Exch, acidity (me/ 100g) - Na(me/100) | .84
g 1.25| 2.50| 2.00] 7.20 6.00 7.85 c% 0.71 e 0.37
o 3.35| 3.00] 1.50]6.0 138 165 N% - Ca .. 30.4
e 0.94] 0.94| 0.94| 9.40 | 1.8 1.50 P-Ofsen(ppm) Mg . 6.0
o i, 55 | 6.4 | 4.4 | 156 180 Mn_ 0.02
SAR 1 1 1 6 30 38 P (ppm) 6
Iay mineralogy: Varlous:
' Al503(mol/mol)
b/Ry05
3(mmoi%)
ay report:
Remarks:

Kenya Soll Survey
Trawing Ho. FR050




IELDOBSERVATION Mo:  155-79

MAPPING UNIT:

Ps 2.6

1-44
LABORATORY DATA OF PROFILE DESCRIPTION No:

1) Contimmed.

SOIL CLASSIFICATION: baplic XEROSOL

_Laborstory mo. ... /19 | 42924 Depth (cm) o2
Horlzon c Gravel %
Depth fom) ﬂ. Teoxture, Hlll:ld
PH-H,0(1: 2§ v/v) 7.1 Sand % 2.0-0.05 mm | 28
L pH-KCI " 8t % 0.05-0.002mm 8
EC(mmho/cm) . 10,0 Clay % 0.002—0 mm 64
CaCOy M) r Texture class ¢
CaS0 (%) 1.2 Dispersed clay %
C % Flocculation index
. N (%) Texture USDA:
C/N Sand % 2.0 — 1.0mm
CEC (me/100g), pH 8.2] 41,4 »w o 1.0 = 0.50mm
CEC » . pH7.0 w o 0.50~0.25mm
"Exch.Ca (me/100g) 20.2 w s 0.25=0.10mm
o S e x w v 0.10=0.05mm &
‘_-- K " 0.4 Tota! sand %
| »w Na . 20.6 Silt %
Bum of cations - Clay %
Base sal. %, pH 8.2 - Texture class
;- * %, pH 7.0 Bulk density
ESP at pH 8.2 50 Moisture % w/v at:
Ssturalion extract: pF 0
Molsture % 141 pF 2.0
pH-paste 1.6 pr 23
ECe (mmho/cm) 16.0 pF 2.7
Na (ma/i} 141 pF 3.0
K o 0.25 oF 3.7
Ca . 8.50 pF 4.2
M - Qs (— Feriility aspects: Laboratory no. /
Sum of cations(me/1) 162 pH-H,0 (1: ~ v/v) Available | Total
COy(me/1) 0 Exch, acidity (me/ 100g) Na (me/100g)
HCOg 7.5 c% K o
= 148 N% Ca .
& e 4.70 P—Olsen ( ppm) Mg ..
of anions({me/1) 161 Mn .
SAR “ P (ppm)
Clay mineralegy: Various:
0,/ 1,04 (mot/mol)
10,/Fg05 ..
Fe,0 5 {mmolt)
X —r2y report:
Remarks:

Kenye Soll Survey
Orawing No. T50°0
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Profile description no. 14

Observation/date : 155-97, Garissa district, Bura East projec£/13w9—79
Soil classification : luvic XEROSOL
Mapping unit . : Ps 2.6

Parent material Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Ehretia sp., Maytenus sp., Dactyloctenium scindicum,
; Chloris roxburghiana; bushed grassland

Salinity/sodicity : Moderately saline from 69cm and strongly saline from

10lcm; strongly sodic from 34cm
Surface sealing ¢ lmm thick, weak
Drainage class : Imperfectly drained

A O-5cm Grey (lOYR 7/1 dry; lOYR 5/1 moist); clay; porous massive with
tendency to weak, fine to medium, subangular blocky structure;
slightly hard when dry, friable when moist, sticky and plastic when
wet; slightly calcareous; many very fine and fine, few medium
pores; many, very fine and fine ?oots: pH~Hzo = 8.0; clear and.

smooth transition to: (sample no. 155-97a)

 AB S5-34cm Dark grey (1OYR 5/1 dry, 1OYR 4/1 moist); clay; weak, fine to

medium, subangular blocky structure; slightly hard when dry, friable

when moist, sticky and plastic when wet; strongly calcareous;

many very fine} common fine, few medium pores; many very fine and

fine, few medium roots; pH-Hzo = 8.5; gradual and smooth transition to:
(sample no. 155-97b)

Btk 34-69cm Dark greyish brown (lOYR 4/2 moist); clay; weak, coarse, prismatic
structure with tendency to moderate, medium to coarse,
subangular blocky; hard when dry, firm when moist, sticky and pla-
stic when wet; broken moderately thick clayskins; strongly
calcareous; few pockets of soft powdery lime; common very fine and
fine, few medium pores; very few, very fine roots; pH-320 = 8.8;
diffuse and smooth transition to:

(sample no. 155-97¢)

Btl 69-10lcm Greyish brown (l1OYR 5/2 moist); clay; weak, moderate to coarse,
angular blocky structure; hard when dry, firm when moist, sticky
and plastic when wet; broken, moderately thick clayskins; strongly
calcareous; few very fine pores; pB-Hzo = 8.6; gradual and smooth

transition to: . (sample no. 155-97d)



Bt2

BC

Cl
C2

c3

Note:

101-163cm

163-202cm

202-223cm

223-244cm

244~-27%m

279~34%cm
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Dark greyish brown (LOYR 4/2 moist); clay; weak, medium to
coarse, angular blocky structure; friable when moist, sticky
and plastic when wet; patchy, thin clayskins; strongly
calcareous; common very fine pores; pH - HZO = B.0

(sample no. 155-97e and f)

Pale brown (lOYR 6/3 moist); clay; sticky and plastic when

wet; moderately calcareous; pH-Hzo = 7.8
(sample no. 155-97g)

Grey (lOYR 6/1 moist); gravelly clay; sticky and plastic
when wet; slightly calcareous; many calcium carbonate

nodules; pH-Hzo = 7.9
(sample no. 155-97h)

Greyish brown (1OYR 5/2 moist); clay; sticky and plastic
when wet; slightly calcareous; pn—szo = 7.7
(sample no. 155-973)

Pale brown (1OYR 6/3 moist); clay; sticky and plastic when
wet; slightly calcareous; pH-H20 = 8.2
(sample no. 155-97k)

Brown 1OYR 5/3 moist); clay; sticky and plastic when wet;
slightly calcareous; pH-B,0 = 8.0 ;
(sample nos. 155-971 and m)

1) The Btk and Btl horizons are very compact.

2)Profile was augered from 163cm onwards.



MAPPING UNIT: Ps 2.6

1-47
LABORATORY DATA OF PROFILE DESCRIPTION No: 14

FIELD OBSERVATION Mot 155-97 SOIL_CLASSIFICATION: luvie XEROSOL
Leboratory mo. ... /79 | 12016 | 12977 | 12978 112979 | 12980 | 12981 Depth (cm) 05 | 5-34|34-69 | 69-101] 101-120 | 120-163
Horizon 4 o | s | B B2 B2 Gravel %
Uepth (cm) 0-5 | 5-34| 34-69 | 69-101 | 101-120 | 120-163 “m'm;m
 PH=H,0(1: 2§ v/v) 8.1 | 8.3 | 9.1 9.5 8.8 8.6 Sand % 2.0-0.05 mm | 42 | 38 | 32 | 28 22 26
'—pH-KCI i St % 0.05-0.002mm 6 4] 10 | 10 8 6
__EC(musho/cm) .. 0.45| 0.40] 0.% 1.9 7.0 6.0 Clay % 0.002—0 mm 52 58 62 10 68
CaClq (%) 1.6 4.0 | 4.3 4.4 3.8 2.1 Texiure class ¢ ¢ ¢ c K] c
. Cas0,{%) 0.1 0.1 0.7 0.8 1.2 0.1 Dispersed clay %
G (%) . Flocculation Index
T{'u Texture USDA:
C/N $and % 2.0 ~ 1.0mm
CEC (me/100g), PH 8-2| 32,5 | 35.4 33.0 | 34.6 | 33.4 | 34.6 o+ 1.0 ~ 0.50mm
CEC . . w70 w o+ 0.50~0.25mm
Exch.Ca (me/100g) 49,0 | 57.0] 48.0 | 22.2 20,2 22.2 # o 0.25~0.10mm
M 2.9 | 1.6l s = ¥ = w « 0.10= 0,05mm
Lo SIS 361 23} 2ol on 0.2 1.8 Total sand %
B 1.0 1.3] 13| 1o | 1.6 8.2 Sitt %
Sum of cations 57 62 67 - - - Clay %
Base satl. %, pH 8.2 100+ | 100+ | 100+ - — - Texture class
v v % pHT.0 Bulk density
ESP st pH 8.2 3 4 i 32 15 24 Molsture % w/v at:
Satwration extract: pE D .
Molsture % 4 |6 g0 |102 a5 100 pF, 2.0
pH--paste 17| 81|86 |84 | 1.6 [ 7.5 || oF2s
ECe (mmho/cm) 0.90| 0.40| 0.35 | 5.0 20.0 21,5 pF 2.7
Na(me/1) 4.25| 3.25| - [38.0 136 169 pF 3.0
K 0.28| 0.13| - 0.35 | 0.13 | 0.18 pF 3.7
e 5.00f 0.75| -~ 1.50 | 16.0- | 17.3 pF 4.2
Mg . 1.88] 104} - 2.71 |37 |30.8 :@;{"’m‘ Laboratory n0.12741 / 79
Sum of cations(me/1) | 11,4 5.2 - 426 184 217 pH-H,0 (1: 24v/v) 8.3 Avallable | Totai
€04 fme/i} o 0 0 a 1.8 ° Exch.acidity (me/100g)|  _ Na(me/100g) { 4,01
HCO3 6.66] 4.66| 7.33 [7.99 9.33 | 10.7 C% 0.48 K s 0.37
W) - s 2.15] 1.00f - [16.6 7 189 N% - Ca .. 28.4
JI 030 o | 0.30 {1.90 -] 13.1 10.9 P—Oisen(ppm) Mg .. 7.4
of anions(me/1) 9.3t] 871 - . ls 199 211 Mn . 0.02
SAR 2 4 - 26 28 34 P (ppm) 8
Clay minesalogy: Various:
Op/ Al 03 (mot/mol)
Bi0, /R0, ..
[ 0203(mmol%)
[Cry roport: ;. AD and Pax Movissass Praces of very peoely
orystallized 11lits and momtmorillomite.
Remarks:
Kenyz Soil Survey
Or swing Mo TWOU0




ELDOBSERVATION Ne: 15591

1-48

LABORATORY DATA OF PROFILE DESCRIPTION No: 14 Continusd.

MAPPING UNIT: Ps 2,6

SOIL CLASSIFICATION: luvie XEROSOL

N L 202~ T 19~
Laboratory no. ..../79 | 12982 | 12963 {12984 |12985 12986 12987 Cepth {cm) ﬁ- 223 zuz}-! i‘}ﬁ 335 i}i"
Horlzon e | x| ¢ c2 o3 c3 Gravel %
, 6= 20 223 | 2 79~ 335 Texture, [imited
Depth (cm) 202 | 22} 244 | 279 335 3 r :
pH-H,0(1: 23 v/ V) 6.4 | 8.7 8.2] 8.4 8.2 [ 85 Sand % 2.0-0.05 mm | 22 32 | 22 | o 26
pH--KCH o Silt % 0.05-0.002mm | 8 10 8 6 4 4
EC (mnbofem) .. 50 | 40| 50| 55 5.0 | 4.5 Clay % 0.002-0mm | 70 8| 70 | 10 68 10
CalO3(%) 2.0 6.0| o0.4] 6.0 0.2 | 0.6 Texture class ¢ © ] 8 ¢ 3
Cas0, 4} 0.1 0.1 0.1 0.7 0.8 - Dispersed clay %
G ) Flocculation Index
N (%) Texture USDA:
C/N Sand % 2.0 ~ 1.0mm
CEC {me/ 100g), pH 8.2 35.0 | 30.2 33.4 r'a |§:6 3.4 o o 1.0 = 0.50mm
CEC .. « pH7TO w o 0.50~0.25mm
SRS o/ Wiw) 2.2 1202 | m,2 | 2.2 |53 77 »_is 0.25-0.100%
e Mg . - 5 = = = e wo e 0.10 = 0.05mm
-
e e 1.2 | 1.2 0.1 0.1 0.2 0.2 Total sand %
i = iy 1.0 8.4 | 10.6 9.3 7.3 Silt %
of cations - - - - - - Clay %
sat. %, pH 8.2 Texture class
w w % PpHT.0 Bulk density
ol pH B.2 22 23 25 Pl 20 23 Molsture % w/v at:
Satwation extract: pF O
stwe % e 123 L 16 | 112 % pF 2.0
~paste 1.9 - 7.8 | 1.9 7.8 - pF 2.3
FCe (mmho/cm) 13.0 - 16.5 | 15.5 |11.0 - pF 2.7
Na (me/1) 110 | - 133 130 |96.0 - pF 3.0
A 0.23| - 0.35 ] 0.26 | 0.30. | - pF 3.7
s« 7.00] - li12.0 | 9.0 | 5.0 - pF 42
i 129 | - |81 | 15.4 | 9.38 = ,',,_im“m[““"“" L aboratory no. /
pum of cations{me/l) 129 | - 164 155 111 - pH-H,0 (1:  v/v) Avsilable | Total
GOy (me/1) (] - o o o = Exch. acldity {me/ 100g) Na{me/100g)
oy ~ 7.3l - | 7.99{ 999 1933 | - c% K__»
ol ’ mi - 150 140 | 97.0 - N% G oy
jo, - ) 7.7 5.5 | 3.9 o POisen( ppm) Mg
fum of anions(me/1) 30| - 166 155 10 - Mn
SAR 3% | - 34 37 36 - P (ppm)
Clay mineratogy: Various*
10,/ Al,0(mot/mot)
10,/Ry04 .
9,0 5imots)
[ —ray report:
Remarks:
Kenya 501l Survey

Deawing Mo. T9030
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Profile description no. 15

Observation/date . 155~72; Garissa district, Bura Bast Irrigation Project/
1-8-79

Soil classification : haplic XEROSOL

Mapping unit : Ps 2.6

Parent material =Y Marine/lacustrine sediments

Physiography . Sedimentary plain

Slope : Less than 0.5%

Vegetation : Dactyloctenium scindicum, Tetrapogon tenellus, cordia
sinensis, Commiphora xiparia, Terminalia spinosa; bushland

Salinity/sodicity . Non-saline and non-sodic

surface sealing

Drainage
A O-llcm

Bwl 11-30cm

Bw2 30-5lcm

Bt 51-140cm

Ck 140-220cm

C 220-300cm

Nil
: Imperfectly drained
Greyish brown (1OYR 6/2 dry, lOYR 5/2 moist); clay; massive to weak,

coarse and very coarse, subangular blocky structure; hard when dry,
firm when moist, sticky and plastic when wet; non-calcareocus; common,
very fine and fine pores; abundant fine and few medium roots; pH-

Ezo = 7.5; clear and wavy transition to:
: (sample no. 155-~72a)

park greyish brown (1OYR 4/2 moist); clay; weak, very fine to fine,
subangular blocky structure; friable when moist, sticky and plastic
when wet; non-calcareous; many, Vvery fine and fine pores; abundant
fine and few medium roots; pH-Hzo = 7.7; gradual and wavy

transition to: (sample no. 155-72b)

Dark greyish brown (10YR 4/2 moist); clay; weak, very fine and fine,
subangular blocky structure; friable when moist, sticky and plastic
when wet; non-calcareous; COmmOn, very fine #nd fine and few medium
roots; pB—Hzo = B.0; gradual and smooth transition to:

(sample no. 155-72c)
park greyish brown (1OYR 4/2 moist); clay; moderate, fine to medium,
subangular blocky structure with tendency to angular blocky; firm
when moist, sticky and plastic when wet; few, moderately thick
clayskins; slightly calcareous; few,very fine and fine pores; few,

fine roots; pH-H,0 = 8.0 (sample no. 155-72d)

Light brownish grey (1OYR 7/2 dry, lOYR 6/2 moist); gravelly clay;
sticky and plastic when wet; strongly calcareous; some calcium car-

bonate nodules; pH-Hzo = 8.8 (sample no. 155-72e)

pale brown (lOYR 6/2 moist); clayi sticky and plastic when wet;

SEFGLY SRIESTAONE> (sample no. 155-72f)



LABORATORY DATA OF PROFILE DESCRIPTION No: 15

1-50

LD OBSERVATION No: 155-72 MAPPING UNIT: P8 2.6 SOIL CLASSIFICATION: = heplis XEROSOL
_aboratory no. .../ 79 11656 {11659 11660 11661 | 11662 | 13002 Depth (cm) o-11 |11-30 | 30-51 | s1-140 | 140-220 }220-300
1ort zon A w1 | a2 | be o c Gravel % :
Yepth {om) 11 |11-30 [30-51 [s1-140 [re0-220 |220-300 Texture, ““":"
pH-HO(Y: 21, v/v) s.0 |8.3 [8.3 8.3 8.5 8.9 Sand % 2.0 - 0.05 mm | 38 34 4 10 36 28
pH—KCH = 6.1 &1 110 7.0 7.5 7.8 Silt % 0.05—0.002mm -3 6 6 10 10
EC (mmho/cm) 0.15 | 0.09 {o.10 |o.11 0.20 0.30 Clay % 0.002-0 mm 60 62 60 €4 54 62
CaCO3(%) L = = A 3 2.1 Texture class c c c c c c
GaS0 4(%) tr tr | tr 1.2 1.2 - Dispersed clay %
C (%) .74 o.s0| 0.36 | o.18 | 0.09 0.11 Flocculation index
N (%) Texture USDA:
C/N Sand % 2.0 — 1.0mm
EEc (me/100g), pH 8.2 |38 .8 40,0 | 42.8 42.8 40.0 43.0 w o 1.0 — 0.50mm
CEC » » PHT7.0 w w 0.50-0.25mm
Exch.Ca (me/100g) |22,0 {24.0 | 21.0 | 23.0 | 28.0 16.7 s o 0.25~0.10mm
B 8.2 9.4 | s8.8 | 13.6 |15.2 . w  w 0.10 =~ 0.05mm
o K m 3.2 | 23] 2| 2.2 | 1.9 0.66 || Total sand %
L 32 dora¥oag PN 3 2.3 1w | 8%
Sum of callons 15 17 13 a1 48 - Clay %
Base sal. %, pH 8.2 | go 92 7% | 95 100+ - Texture class

o %pHT.O Bulk donilty
ESP sl pH 8.2 3 3 3 4 8 1n Moisture % w/v at:

Saturalion extract: ‘pF 0
Molsture % . pF 2.0
pH—paste oF 2.3
&Ce (mmho/cm) pF 2.7
Na (me/1) pF 3.0
K pF 3.7
Ca pF 4.2
Mg - "'T‘i’fﬂﬂ_[“ &"m,""‘”" Laboratory no. 11677/ 79
Sum of cations(me/l) pH—H,0 (1: 21, v/V) 7.2 Available | Total
COg(me/l) Exch. acidity (me/ 100g) - Na(me/100g) 0.17
yoy ~ C% 0.73 & w 1.97
7 N% ca . 9.0
80 o ° P-Otsen(ppm) Mg . 9.0
Sum of anions(me/l) Mo o 0.51
Ad). SAR - P (ppm) ”

Clay mineralogy: Various:
810,/A1,04(mol/mol)
8i0/Ry05 -
Fe,0g(mmol%)
X—ray report:

Remarks:
Kenjo O
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Profile description no. 16

Observation/date : 155-59, Garissa district, Bura East project/7-7-1979

Soil classification : luvic XEROSOL

Mapping unit 3 P21

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Cordia sinensis, Sericocomopsis pallida, Chrysopogon aucheri,
Tetrapogon tenellus; bushed grassland

Salinity/sodicity : Strongly saline from 75cm and strongly sodic from
28cm onwards

Surface crusting : Strong, 3cm thick

Drainage class

A O-llcm

Bt 11-28cm

Btk 28-75cm

Bky 75-192cm

: Imperfectly drained

Dark brown (7.5YR 3/2 moist); sandy clay loam; moderate, medium to
coarse, subangular blocky structure; friable when moist, slightly
sticky and slightly plastic when wet; few, fine and medium pores; few
very fine and common fine roots; pH-Ezo = 6.5; gradual and smooth
transition to:

(sample no. 155-59a)
Brown to dark brown (7.5YR 4)4 moist) ; sandy clay; moderate,
coarse prismatic structure breaking into moderate, fine to medium,
subangular blocky; firm when moist, sticky and plastic when wet;
patchy, thin clgy cutans; moderately calcareous; common fine and few
coarse pores; common very fine and few fine roots; pBE-H, O = B.2;
gradual and smooth transition to:

2
(sample no. 155-59b)

Brown (7.5YR 5/2 moist); sandy clay; moderate, very coarse prismatic
structure breaking into moderate, medium to coarse, subangular blocky;
firm when moist, sticky and plastic when wet; patchy, thin clay
cutans; strongly calcareous; pockets of soft powdery lime (5%);
few, fine and medium pores; few, very fine to medium roots;
pHE-BH,O = 8.9; clear and smooth transition to:

(sample no. 155-59c)

2

Pinkish grey (7.5YR 6/2 moist); clay; weak, fine to medium,
subangular blocky structure; friable when moist, slightly sticky

and slightly plastic when wet; strongly calcareous; pockets of soft
powdery lime (5%) and some gypsum crystals; few, very fine to medium

pores; few,very fine roots; pH—Hzo = 8.0
(sample nos. 155-594 and e)



Cl

c2

c3

c4

Note:

192-227cm

227-297cm

297-346cm

346-374cm

1-52

Light brownish grey (1OYR 6/2); clay; sticky and plastic when
o (sample no. 155-59f)
Grey to light grey (lOYR 6/1); clay; sticky and plastic
e (sample no. 155-59g)
Greyish brown (lOYR 5/2); clay; sticky and plastic
when wet
(sample no. 155-59h)
Greyish brown (1OYR 5/2); gravelly clay; sticky and plastic

vwhen wet
{sample no. 155-591)

Augered from 160cm downwards.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 1s

DOBSERVATION No: 155-59 MAPPING UNIT: Pe 2.7 SOIL CLASSIFICATION: Livie XEROSOM
woratory 1o. . .- . /79| 10206 | 10207 | 10208 | 10209 | 12840 12841 Depth (cm) 0-iv | 19-28] 28-15 | 75-150] 150-19¢ 192-227
ITZNI A Bt | Btk By By 1] Gravel % LT :
wpth (cm) o1 | 1128 2875 | 75150 | 150-192| 1922z || Sowi; B
A-H0(1: 25 v/v) 7.8 | 8.8 | 9.4 8.6 - - Sand % 2.0-0.05 mm | go 50 52 38 38 16
H-K Tl “ T e 7.8 - —rie Silt% 0.05-0.002mm | ¢ 4 6 2 2 4
C(miiho/cm} .. 0.18] o0.40] 0.55 | 5.5 - - Clay % 0.002—-0 mm 2 | 6o 60 60 J
2C0 35 (%) e Z — = 4.2 3.8 Texture class B W B A « L_!
as0 , (%) tr tr 4r ir - 2 Dispersed clay %
o 0.5 | 0.44} 0.36 | 0.15 = = Flocculation index
| (%)} Texture USDA:
; ; Sand % 2.0 ~ 1.0mm
EC (me/100g), PH 8.2| 28.8 | 38.0 | 40.0 | 51.4 32.2 33.4 o 1.0 = 0.50mm
EC .. +«+» PHYT.O : w e 0.50-0.25mm
xch.Ce {me/100g) 12.4 | 26.0 | 28.0 | 23.0 | 36.7 18.1 w o 0.25 - 0.10mm
. Mg 6.8 [10.8 | 6.2 | 5.4 = - » _w 0.10-0.05mm
- K 1.0 ) 131 07 | o7 0.6 0.3 Yota! sand %
o Na o 1.2 3.6 %9 |43 | 21 15.8 Silt %
of cations 22 42 4 53 - - Clay %
ase sal. %, pH 8.2 15 100¢ | 100+ 100+ < =, Texture class
» o % pHT.0 Bulk density
at pH 8.2 4 10 30 &7 66 1 Moisture % w/v at:
Saturation extract: pF 0
sture % 36 66 | 86 73 81 80 pF 2.0
e 6.5 | 8.2 |89 8.0 1.6 1.5 PF23
Ce (mmho/cm) 0.50 | 0.90 | 43 | 155 | 20.0 |2.0 pF 2.7
(me/1) 1.90 | 4.00 |21.0 105 149 172 pF 3.0
e 0.48 | 0.13 | 0.26 | 0.38 | 0.25 | 0.15 pF 3.7
Ca 170 - - 22.8 |-25.5 | 30.0 pF 4.2
" 190} - - z1.0 | 25.0 | 28.3 m""‘“‘ Laboratory no. 10088, 79
of cations{me/l) 5.2 - - 155 199 230 pﬂ-ﬂzo (1:2k v/v) 1.9 Available | Total
CO, (me/1) 0 o 0 o 0 0 Exch. acidity (me/ 100g) - Na(me/100g) | 1.22
s L 20 130 150 oo ¥:7.8 | €8 11 O% 0.38 K 0.76
- " 1.0 | 4.9 [31.0 129 186 214 N% = Ca v 9.8
4 =M 0,31 | 0.31 | 0.31 | 17.4 6.8 8.2 P-Oisen(ppm) Mg - %1
of anions(me/l) 5.3 | 8.2 42,3 154 200 229 M o 0.65
SAR 2 - - 21 30 - P (ppm) 8
Clay mineralogy: ‘Varlous:
0,/ Al (mol /mol)
10,/Rs05
Fozoatmmom)
X~ray report: A, Bt sud Bik horizous: wmodsrately crystallised 1llite
axnd montmorillonite.
Hemarks:

Ketya Sotl Survey
Crmwing Mo, 79V
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LABORATORY DATA OF PROFILE DESCRIET!ON No:

16 Contimmed.
JELD OBSERVATION No: 155-59 MAPPING UNIT: Ps 2.7 SOIL CLASSIFICATION: lwvio XRRoSOL
Laboratory no. ... /79| 12842 12843 [ 12544 Depth (cm) 201 |36 | s
Horlzon 2| o3 4 s :
e B3 | B o
PH-H,0(1:  v/v) - - - Sand % 2.0 - 0.08 mm 34 a8 40
pH-KCI Slit % 0.05-0.002mm ] 10 12
EC(mmho/cm) ., - - - Clay % 0.002-0 mm 58 s2 | a8
| CaCOy (%) Texture class [ [} c
CaSO (%) Dispersed clay % .
C (%) Flocculation index
Pﬁl %) Texture USDA:
C/N . Sand % 2.0 - 1.0mm
CECG (me/1009). PH8.2) 37 4 | 3.2 | 33.2 » o 1.0 = 0.50mm
CEC .. . pHT.O v o 0.50~0.25mm
Exch.Ca (me/100g) 14.7 | 12.5 17.2 » o 0.25~0.10mm
W Mg . ke > = w o 0.10-0.05mm
R | s -1 03] 0.3 0.3 Total sand %
F - 15.8 | 24.4 | 21,7 et
Sum of cations — - - Clay %
sat. %, pH 8.2 Texture class
o wo% pHT.0 - - - Bulk density
atpH 3.2 42 64 62 Molstuie % wiv al.
Saturation extract: . pF O
sture % 8 102 " pF 2.0
te 1.6 | 7.6 | 1.8 PF 23
Ce (mmho/cm) 21.0 {18.0 | 17.0 pF 2.7
a(me/1) ws | 6| 0 pF 3.0
AR 0.10 | 0.03 | 0.05 3 pF 3.7
s . 16,5 | 9.00 ) 9.00 war
s aa lisr |as M‘ erillity aspacts: Laboratory no. ’
um of cations{me/t) 210 181 170 ﬂ-l-—ﬂzo (1: v Available | Tolal
03 (me/l) 0 0 ] Exch. acidity (me/ 100g) Na(me/100g)
ICO3 5.2 [ 4.8 | B.0 % P
I o 198 | 13 160 N% Ca .
i I 53 | 3.4 | 3.8 P-Otsen(ppm) Mg -
im of enions(me/l) 181 1712 Mn ..
SAR 42 50 48 P (ppm)
.Chy mineraiogy: Various:
05/ ALD 5 (mol/mot)
0,/R05 .,
20 5(mmal%)
-ray report:
Remarks:

Kenya Soll Survey
Orawing No. 79050
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Profile description no. 17

Observation/date : 155+99; Garissa district, Bura East project a;rea./14-12-79

Soil classification 2 hnglic XEROSOL

Mapping unit : Ps 2.8

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Dactyloctenium scindicum, Aristida keniensis, Acacia
reficiens, Grewia tenax; bushed grassland

Salinity/sodicity : Moderately saline from 60cm and strongly saline from
94cm; strongly sodic from 60cm

Surface sealing : 2-5mm thick, weak

Drainage class
Al 0-20cm

Bt 20-60cm

Btkl 60-94cm

Btk2 94-122cm

: Imperfectly drained
Dark greyish brown (1OYR 4/2 moist); clay; weak, very fine to
medium, subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; strongly calcareous;
many very fine and few medium roots; moderate biological activity;
pB-Bzo = 8,1; clear and smooth t:ansition to:
(sample no. 155-9%a)

pDark grey (lOYR 4/1 moist); clay; strong, coarse to very coarse,
prismatic structure; very hard when dry, firm when moist, sticky,
and plastic when wet; few, weak slickensides; strongly calcareous;
common, very fine and fine pores; common, very fine and fine roots;
moderate biological activity; pH-H,0 = 8.8; clear and smooth

2
transition toT (sample no. 155-99b)

Dark greyish brown (lOYR 4/2 moist); clay; moderate, medium to coarse,
prismatic structure; firm when moist, sticky and plastic when wet;
broken, moderately thick clayskins; strongly calcareous; few pockets
of soft powdery lime; common, very fine and fine pores; common, very
fine roots; no biological activity; pH-Hzo = 8.2; gradual and smooth
transition to:

(sample no. 155-99c)
Dark greyish brown (1OYR 4/2 moist); clay; moderate, medium to
coarse, angular blocky structure; friable when moist, sticky and
plastic when wet; broken, moderately thick clayskins; strongly
calcareous; few pockets of soft powdery lime; common, very fine and
fine pores; pE~HZO = 8.,0; gradual and smooth transition to:

(sample no. 155-99d)



Cl 122-199cm

C2 199-276cm

(augered)

C3 276-332cm
(augered)

I=56

Grey (1OYR 5/1 moist); clay; weak, very fine to £ e, angular
blocky structure; friable when moist, sticky and p astic when wet;
no cutans; calcareous; common, very fine and fine pores; no roots
cbserved; pﬂ-Hzo = 8.2 (122-150cm) and 7.8 (150-199)

(sample no. 155-9%e and f)

Grey (1OYR 5/1 moist); clay; sticky and plastic when wet; slightly
calcareous; pH-Hzo = 7.8 (199-240cm) and 7.6 (240-276cm)
(sample no. 155-99g and h)

like above horizon but non-calcareous; pH-H2- 7.6 (276-310cm) and
8.0 (310-332cm)
(sample no. 155-99 i and j)



JELD OBSERVATION No: 15599

MAPFING UNIT: Ps 2.8

C1-57
LABORATORY DATA OF PROFILE DESCRIPTION No: 7

SOIL CLASSIFICATION: beplic XEROSOL

15218

Ltboralory mo. .... /.ol 15274] 15215] 15216 | 15217 13219 Depth {cm) 0-20 | 20-50{60-94 | 94-122} 122-150 | 150-199
| Horlzon Iy »t Pk | Pik2 ot [ ] Gravel %
“Depth (cm) 0-20 (2060 | 6094 | 94-122 [ 122-150 | 150-199 || T exture, Tirited
pH-H,0(1:2} v/v) 8.7 | 8.9 88| 8.4 | 83 8.0 Sand%20-005mm | 38 | 34 | 30 | 36 34 2%
pH-KCI " Sit% 0.05-0.002mm | 6 6 s 2 2 6
EC(mmho/cm) . 0.45| 0.65| 5.0 | 9.0 | 4.5 9.0 Clay % 0.002—-0 mm 5 | 60 | 62 62 64 68
CaCOy (%) - Texture class c ¢ c c ¢ PR
CaS0 %) 0.4 0] o] 0.1 0.1 0.1 Dispersed clay %
C % ' Filocculation Index
.:" ) Texture USDA:
C/N Sand % 2.0 — 1.0mm
(CEC (me/100g). PH 8.2/ g5.8 618 |61.8 | 51.8 | 57.8 6.2 s n 1.0 = 0.50mm
CEC » . PpHT.O w o 0.50~0.25mm
Exch.Ca (me/100g) 4.0 [55.5 [45.0 | 74.0 | 42.0 42.0 v or 0.25=0.10mm
w Mg . 7.8 |16.8 |16.0 | 12.4 | 12.0 17.6 w o 0.10 = 0.05mm
e I 3.3 | 1.5 | 1.5 1.2 | 11 1.3 Total sand %
PR YA 171 7.1 [20.8 | 23.5 | 4.2 29.4 sil %
“Sum of cations 51| o1 { 8 | Wi | 1 90 Clay %
’_BCIO sat. %, pH 8.2 86 | 100+ | 1004 1006 | 100¢ 100+ Texture class
o MY Bulk density
ESP #pH 8.2 3 | n " o | e 52 Molsturs % w/v at:
 Satwstion extract: pF O
‘Molsture % % | 9 |10 | 8 | 23 | w || oFao
pH—paste |11 1T |15 13 1.5 PF 2.3
ECe (mmho/cm) 0.55| t.05] 9.5 |21.5 10.0 22.5 .pF 2.7
Na(me/1) 5.15| 84.0 | 152 52 173 pF 3.0
K 0.23] 0.8 | 0.18 | 0.36 | o.28 pF 3.7
Ca . 4.50| 6.00 |[30.0 | 355 |=21.0 pF 4.2
My . 1.7 6.25 [31.7 | '13.5 | 300 .MFEIS'"’"""" Laboratory no.
Sum of cations(me/1) 1.1 | 96.4 | 214 | 100 224 pH-H,0 (1: 2% v/v) 8.2 Available | Total
€Oy (me/1) o (] ] (] (] Exch, acidily (me/ 100g) - Na(me/100g) | 1.08
Ehiy - 2.20] 6.00 | 7.60 | 6.80 | 7.60 c% 0.50 K 0.84
o . 9.01| 85.0 | 195 | 83.5 201 N% » Ce. 1.0
80, | 070 3.20 { 10.5 | 10.5 9.5 || P-Omwen(ppm) Mg . 8.0
Sum of anions(me/l) 11.9 | 94.2 213 101 224 e 0.82
SAR 3 M Z 1" M P (ppm) 26
Clay mineralogy: Verious: o
810,/ A1 04 (mot/mof)
02/R203
F 820 3{mmot%)
X—ray report: 4 and Bt horizonss Predonimantly amerphous material,
| with traces of very poorly oryvtsllized 2:1 mineral types,
Remarks:

Kenya Soil Survey
Drowing Mo 79050
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1-58
PROFILE DESCRIPTION NO: 17 Contisusd.

*IELD OBSERVATION No: 155-99 MAPPING UNIT: Ps 2.8 SOIL CLASSIFICATION: Meplie XEROSOL
Laborstory po. ... 9 | 15280 | 15281] 15282 | 15283 Depth (cm) il i
Horz0m c2 | e2 | e c3 Gravel %
: Depth fom %"_ﬁ- g’{:— -0+ Texture, Timl_!ti_
| pH-H 012 v/v) 8.0 1.9 | 7.8 7.8 Sand % 2.0 ~ 0.05 mm 24 | 2 24 24
pH-KC1 = SUt% 0.05-0002mm | 6 | 8 8 B
EC(matofcm) . 9.0 | 9.0 | 10.0 9.0 Clay % 0.002-0 mm 70 | 68 6 | &8
CaCOy(%) Texture class ¢| ¢ e ¢
CaS0,40%) tr tr tr tr Dispersed clay %
C (%) g Flocculation index i
N (%) Texture USDA:
C/N Sand % 2.0 ~ 1.0mm :
CEC (me/100g), pH 8.2/ 68,5 | 65.8 | 65.8 | 61.8 v o 1.0 = 0.50mm
CEC . . PpHT.0 w e 0.50=0.25mm
Exch.Ca (me/ 100g) 17.0 | 13.6 | 14.0 | 13.6 w4 0.25-0.10mm
Sheiis, N 15.6 | 1.4 | 16.0 | 17.2 +_» 0.10-0.05mm
o 1R 09 | 09| 1.0 | 1.0 Total sand %
;L « s . 28.8 | 37.0) 31.6 | 32.0 St %
| Sum of cations 62 al a 64 Clay %
 Base eal, %, pH 8.2 91 | 1006 | 95 | 100¢ Texture class
e % pH7.0 Bulk density
ESP atpH 8.2 2 | % ® 53 Molsture % w/v at:
Saturstion extract: pF 0 ]
Molsture % 10 | 139 | 2 | 1 pF 2.0 .
pH-paste 7.6 | 7.5 | 1.4 1.5 pF 2.3
ECe (mmho/cm) 21.0 |20.0 |21,5 |n.0 PF 27
Na (me/1} 145 | 144 | 119 - ' pF 3.0
K = 0.28( 0.286| 0.28 | - oF 3.7
Ca . 34.5 |34.5 |13.0 - pF 4.2
Mo g |oa |loa | - mn: - i Laboratory no. ¢
Sum of cations(me/1) 211 | 200 | 214 - PH-H,0 (1:  v/v) Available | Tolai
COg (ma/1) ° o ° ° Exch. acidity (me/ 100g) Na (me/100g)
cenics 68 aoal 7.60] 5.6 | 2.4 c% AL
Ci v 195 | 186 205 - N% Ca .
s 0] s.a0) 2,00 | - i vt o B2
Sum of anions(me/l) 208 | 199 214 o Mn ..
SAR 1 ) 4 - P (ppm)
Clay mineralogy: Various:
$10,/A1,04 (mol /mol) :
$I0,/R,0; ..
Fey0,(mmal%)
X-—ray report:

Kenya 50il Survey
Drawing Mo, FYOND
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Profile description no. 18

Observation/date : 155~100; Garissa district (Bura East project area); 14/12/79
Soil classification : haplic XEROSOL
Mapping unit : Ps 2.8
Parent material ' :+ Marine/lacustrine sediments
Physiography : Sedimentary plain
Slope : Less than 0.5%
Vegetation s Chloris roxburghiana, Chrysopogon aucheri, Aristida
. kenlensis, Cordia sinensis, Maytenus sp; bushed grassland
Salinity/sodicity : Moderately saline from 63cm and strongly saline from 89cm;
. strongly sodic from l7cm
Surface sealing : 1-3mm thick, strong

Drainage class

Aul O-5cm

A2 5=17cm

Bw 17-63cm

Btk 63-8%m

: Imperfectly drained

Brown to dark brown (1O0YR 4/3 moist); clay; porous massive;
slightly hard when dry, friable when moist, sticky and plastic
when wet; non-calcareous; common fine and fine, very few medium
roots; moderate biological activity; pE-Ezo = 8.2; abrupt and wavy
transition to: :

(sample no. 155-100a)
Dark brown (10YR 3/3 moist); clay; weak, fine, subangular blocky
structure; hard when dry, friable when moist, sticky and plastic when
wet; strongly calcareous; many very fine and common medium pores;
common very fine and fine, very few medium root.s'; moderate biological
activity; pl!-azo = 8.7; clear and smooth transition to:

(sample no. 155-100b)

Very dark greyish brown (lOYR 3/2 moist); clay; moderate, medium
to coarse, prismatic structure; very hard when dry, firm when moist,
sticky and plastic when wet; strongly calcareous; few, very fine and
fine pores; few, very fine and fine roots (socme dead); pH-Hzo = B.4;
clear and smooth transition to:

(sample no. 155-100c)

Dark brown (1OYR 3/3 moist); clay; weak, fine to medium, prismatic
structure breaking into moderate, medium to coarse, angulaxr
blocky structure; firm when moist, sticky and plastic when wet;
patchy, thin clay cutans; strongly calcareous; few pockets of soft
powdery lime; few, fine and medium pores; few, very fine and fine
roots (some dead); pH-Hzo = 8.0; diffuse and smooth transition to:
(sample no. 155~100d)
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Btyl 89-125cm Brown to dark brown (1OYR 4/3 moist); clay; moderate, fine
to medium, angular blocky structure; friable when moist,
sticky and plastic when wet; broken, thin clay cutans;
_strongly calcaréous: many gypsum crystals (10%); common,
fine pores; very few, fine roots (some dead); 93—820 = 8,0; di-
ffuse and smooth transition to:
(sample no. 155-100e)

Bty2 125-212cm Brown (lOYR 5/3 moist); clay; weak, fine to medium,
- angular blocky structure; friable when moist, sticky
'und plastic when wet; broken, thick clay cutans; strongly
calcareous; many gypsum crystals {5%) ; common, fine pores;

common, very fine roots; some dead; pE-Hzo = 8,2
{sample no. 155-100g)
Cl 212-340cm Grey (1lOYR 5/1 moist); clay; sticky and plastic when wet;

strongly calcareous; pH-Hzo = 8,2
(sample no. 155-100h and Jj) .

C2 340-363cm Greyish brown (1OYR 5/2 moist); clay; sticky and plastic when
wet; strongly calcarecus; pH-—HzO = 8.1
: (sample no. 155-100k)

Note: Profile was augered froml 160cm.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 18

ELD OBSERVATION Ne: 155-100 MAPPING UNIT: Ps 2.8 SOIL CLASSIFICATION: haplic XEROSOL
L sboratory o . .. J79] 15284 | 15285 | 15286 { 15287 [15288 15289 Depth {cm) 05 | 5-11] 171-63 ﬂ-y_ﬁLQ-_iL' _.ihlﬂj’
Horlzon wmt | m2| | v | wyr | mep Gravel % :
v Texture, limited
Depth (cm) 0-5 | 5-17117-63 |63-89 | 89-125 | 125-168 !
pH-H,O(1:2} v/v) 8.4 | 8.4 9.1 | 8.8 8.3 | 8.4 Sand %2.0-0.05 mm | 44 | 44 40 | 38 40 32
pH—KCI " Silt % 0.05-0.002mm 5 4 8 8 4 g ]
EC(mmho/cm) . 0.35) 0.35| 1.4 | 4.0 T.5 9.0 Clay % 0.002~-0 mm 48 | %52 52 ' | 54 56 £0
CaCOy (%) Texture class c (-] - c c ¢
CaS0 (%) 0.1 03] 0.1 | 0. 0.1 0.8 Dispersed clay %
C W Flocculation index
N (%) Texture USDA:
C/N : Sand % 2.0 — 1.0mm 3
CEC (me/100g), pH 8.2| 40.5 |35.4 | 53.5 | 53.8 50.8 53.7 s+ 1.0 ~ 0.50mm
CEC . « pHTD : o o 0.50-0.25mm
Exch.Ca (me/100g) | 37.6 |59.1 | 42.0 | 4.0 | 45.0 | 4.0 @+ 025~0.10mm
L " "' ‘.‘ ’-2 ‘2-‘ _11:2 12.0 15-2 oo 0.10—0.“11-!
w K " 3.2 | 29 1.4 1.3 0.9 0.9 Total sand %
E Na .. -1 1s | 22 | 155 | 2000 23.1 25.1 Silt %
Sum of cations 5 74 72 8% 81 85 Clay %
T I
Base sal. %, pH B2 | exture class
I v % pHT.O Bulk density
at pH 8.2 3 6 29 45 45 » Molsture % w/v at:
Satwration extract: pF 0 2l
isture % 34 6 By 81 81 109 pF 2.0
paste 80 |eo| 1.6 | 1.4 | 11 1.1 pF2s .
® (mmho/cm} 1.30] 1.05| 2.80| 12.0 | 20.0 23.0 PF 2.7
tistonadie - 128! 240l 600 | 1% | 190 [} PF3°
- - lo28| o2 o2 oss | oz || #F37
Ca . - | 4.00| 2.50| 29.0 |18.5 21,0 pF 4.2
[~ Ferllily aspects:
9 -l rer| vaslso0 [ | 167 || (o-socm o Laborstory o.15273 / 79
um of cations(me/!) -|687 2801 119 .1 9 228 PH-H,0 (1: 2hv/v) 8.1 Avsilable | Total
CO; (me/1) ° ] [} (] o ] Exch, acidity {(me/ 100g) - Na (me/100g) =
o 3.60| 4.80 | 7.20 | 5.60 5.20 5.60 C% 0.62 R 1.08
M i - | 610]11.5 " 188 220 N% ki OB . 21,8
g - | 0.20] 9.50 | 5.70 7.10 3.80 P—Oisen (ppm) Mg 8.4
of anions(me/1) - |11.7 |28.2 122 200 229 | Mo . 0.39
SAR e i 18 i 34 “ P (ppm) 22
Clay mineralogy: \'.h-:‘
A0 (mol/mol)
102/R304
?on,(moN)
K—say report:  gu1, 42 and Bv horizens: Trsoss ef illite asd
loni i ther.
Remarks:

Kenya Soll Survey
Drawing Ho, 79050
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LABORATORY DATA OF PROFILE DESCRIPTION *0: 18 Coatimed.

JELD OBSERVATION No: 155-100 MAPPING UNIT: Ps 2.8 SOIL CLASSIFICATION: o XEROSOL
‘ T I -
’_Lm no. ... .J-l, 15290 | 15291 | 15292 | 15293 Depth (cm) 212 1 776 340 364
Horlzom o1 c1 e2 Gravel %
= 1 2= 216~ | 340- Texiure, limited
_Depth om) 212 216 | 164 :
PH-HO(1: 24 v/ V) 8.4 | 8.5 8.6 8.5 Sand % 2.0-0.05 mm | 13 2 38 8
pH-KCI " Siit % 0.05--0.002mm o 6 8 10
EC (vmho/cm) . 6.5 | 1.0 1.0 1.0 Clay % 0.002-0mm | g2 | s | sg 52
CaCOg (%) : Texture clans 2 a P e
) Cas0 (%) 0.7 | tr ir tr Dispersed clay %
C (%) Flocculation index
N (%) Texture USDA:
CIN Sand % 2.0 - 1.0mm {
CEC (me/100g), pH 8.2 4.0 35.4| 34.6 33.6 w o 1.0 = 0.50mm
CEC .. L2 pH 7.0 w o 0.50 = 0.25mm
Exch.Ca (me/100g) 6.5 | %1.5{ 3.0 32,0 s« 0.25—-0.10mm
Pk e 124 1 120! 144! 14.0 o o S B aa
. K " 0.9 09} 0.3 0.3 Tolal sand %
" w Na . s | 254 21,7 | 283 Silt %
‘Sum of cations 99 90 16 85 Clay %
L!m sat. %, pH 8.2 100+ | 100+ 1008 100+ Texture class
L w » SMTD Bulk density
EBP atpH 8.2 56 " 80 84 Molsture % w/v at:
Satwation extract: pF 0
Moisture % 102 | 12 | 112 | 112 pF 2.0
pH—paste 7.6 | 1.6 ] 8.4 | 8.0 oF 23
ECe (mmbo/cm) 14.5 | 15.5 | 9.5 |16.0 BF 2.7
Na (me/1) 129 16| - - pF 3.0
- 0.18] o0.38] - = oF 3.7
Ca .. pF 4.2
6.50| 1.50] - -
Mg . 9.17| 10.8 | - - ";;““" i Laborstory no, 4
Sum of cations(me/|) 145 | 154 ] - i pH=H,0 (11  v/v) Available | Total
CO; (me/i) ] 1] Exch, acidity (me/ 100g) Na (me/100g)
HCOg * 4.40{ 4.80| - - C% K o
Cl " 140 146 | - - N% Ca .
§ ot - 3.80] 4.30] - - P—Oisen(ppm) Mg -
m of mlm{mﬂ) 1 1 - - Mn .
SAR 46| 45| - - P (ppm)
Clay mineralogy: Verious:
/A1,04(mol/mol)
DZIRZOJ "
[ 0203(mmol%)
K—ray report:
Remarks:

Kenya 5ol Survey
Druwing Mo. 70050
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Profile description no. 19

Observation/date : 155-77; Garissa district; Bura East irrigation project
28/8/78

Soil classification : orthic SOLONETZ

Mapping unit  : Ps 2.9

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Sporobolus helvolus, Indigofera

schimperi, Combretum herercense; bushed grassland

Salinity/sodicity ity Moderately saline from 40cm and strongly saline from 78cm;
strongly sodic from 40cm

Surface sealing : 2mm thick, weak,

Drainage class : Imperfectly drained

A O-6cm Brown to dark brown (lOYR 5/2 dry; 1OYR 4/3 moist); clay; massive,

AB 6~17cm

Btyl 17-78cm

breaking into weak, medium, subangular blocky structure; very hard

when dry, firm when moist, sticky and plastic when wet; strongly

calcareous, many very fine, few fine pores; many very fine, common

fine and medium roots; pH-Bzo = 8,0; clear and wavy transition to:
(sample no. 155-77a)

Very dark greyish brown (1om 3/2 dry and moist); clay; strong,
fine to medium, crumby structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; no cutans observed; strongly
calcareous; many very fine and fine, few medium pores; many very
fine, common fine and medium roots; pn—320 = 8.2; clear and wavy
transition to:

(sample no. 155-77b)

Very dark greyish brown (1OYR 3/2 dry and moist); clay; strong,

very coarse, prismatic structure breaking into weak, fine and medium,
subangular blocky structure; very hard when dry, firm when moist,
sticky and plastic when wet; broken, moderately thick clayskins;
strongly calcareous; about 5% gypsum crystals; common very fine and
fine, very few medium pores; few, very fine roots; pB-E!20 = B.B;

clear and wavy transition to:
(sample nos. 155-77¢c and d)



Bty2 78-103cm

Cy 103-130cm

1-64

Dark greyish brown (lOYR 4/2 moist); clay; weak, medium,
prismatic structure breaking into moderate, fine and medium,
angular and subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet; few, weak slicken-
sides and broken, thin clayskins; strongly calcareous; about
5% gypsum crystals; common, very fine pores; no roots cbserved;
pH-H,O = B.2; clear and smooth transition to:

(sample no. 155-77e)

- Grey (1OYR 5/1 moist); clay; moderate, very fine and fine,

subangular blocky structure; very hard when dry, firm when
moist, sticky and plastic when wet; continuous, strong
slickensides; slightly calcareous; about 5% gypsum crystals;
common, very fine pores; pH-Hzo = 8.2

| (sample no. 155-77f)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 19

FIELD OBSERVATION No: 15577 MAPPING UNiT; PP 2.9 SOIL CLASSIFICATION: orthic SOLONETZ
Laboratory no. ... /79 | 12243 | 12244 {12245 | 12246 | 12247 | 12248 Depth (om) 06| 6-17|17-40 | 40-78 | 78-103 | 103-130
' Horlzon A | B | ey |y Bty2 | o oot
i i Texture, limited
__Depth (om) 06 [6-17 | 1740 40-78 | 78-103 | 103-130 r 1
PH-H,0(1: 34 v/v) 8.3 |85 | 8.5 8.2 8.3 8.6 . Send % 2.0-0.05 mm | 42 40" 3 38 30 24
PH-KCI % Sit% 0.05-0.002mm | 4o | 14 12 6 1 8
EC(mmho/cm) .. 0.90 040 | 1.1 4.0 | 1.5 1.0 Cimy % 0.002—0 mm 8 | 4 52 56 54 68
CaCog (%) 1.2 |2 1.4 ] 2.2 | 1.0 1.4 Texture class ¢ ¢ ¢ ¢ c c
CaS0, (%) r | i 0.5 1.2 1.0 Dispersed clay % f
e 0.62 | o41| 0.44 | 036 [ 033 | 0.30 || Froccuation inden [
N[ Texturs USDA: '
C/N Sand % 2.0 — 1.0mm
CEC (me/100g), pH 8.2| 37.0 | 40.0 40.0 | 35.0 | 3.0 1.0 w w10 = 0.50mm
CEC .. " pH 7.0 oo v 0.50=0.25mm
Exch,.Ca (me/100g) 34.0 | 47.0| %5.0 | s3.0 | 67.0 73.0 » e 0.25~0.10mm
B b, S a35] 51| 8.6] 129 | 160 | 165 || - . 0.10-0.05mm
P e 1.7] 0.6 0.6 1.4 1.4 1.0 Totat sand %
S W L 090 1.0 2.9 127 | 5.8 | 1 r T
Sum of cations 4 4| 61| 19 100 108 Clay %
Base sat. %, pH 8.2 100+ | 100¢ | 100+ | 100+ | 100s 100+ Texture class
o % eHT.0 Bulk density
ESP at pH 8.2 2 3 7 % 4 k14 Malsture % wiv ar
\rlmnllu extract: pF 0
slure % - - n 85 91 13 pF 20
pH-paste 7.1 7.4 | 1.2 7.0 | 7.1 73 ‘pF 2.3
Ce (mmho/cm) 0.70 | 0.45| 1.4 8.5 | 19.0 19.0 || pF 2.7
&[mil) 2.00 | 1.85| 8.0 54.0 140 143 pF 3.0
" 0.36 | 0.18] 0.8 0.08 | 0.28 0.36 pF 3.7
. 5.50 | 3.00| 4.00 | 20.0 | 24.0 2.5 i pF42
oe 1.25 0.83| 1.25 ‘10.4 25.0 2.5 | (6~ 30cm) Farility aspects: L aboratory no.12256 1 79
pum of cations(me/l) | 9.1 5.9 | 14.1 84 1% 109 pH=H,0 (1:2F v/v) 8.2 Available | Total
O (me/1) ° o 0 0 o o Exch. acidity (me/ 100g) - Na(me/100g) | 17.84
§COy 1.60 { 2.40| 4.00 | 12.0 '] 26.0 | 16.0 Cc% 0.56 D 0.21
S 5.60 | 1.50| 6.00 | 62.0 151 161 || n% Ca .. 26.5
s v 0.94 | 0.94} 1.88 9.90| 1.8 10.8 P—Qisen (ppm) Mg . 6.2
of anions(me/1) 8.1 4.8 | 11,9 84 189 188 M . 0.32
SAR ! R ot Shined e P (ppm) 2
(Clay mineralogy: Varlous: -
D,/ A1,04 (mat /. ‘mol) ;
Do/R0, .,
Hray report:
Remarks:
Kenye Soil Survey
wraeny MO, Sy
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Profile description no. 20

Observation/date

Soil classification
Mapping unit
Parent material
Physiography

Slope

Vegetation

Salinity/sodicity
Surface sealing

Drainage class
A O-7cm

BA 7-35cm

Btk 35-55cm

: 155-80; Garissa district; Bura East irrigation project
8/9/79

'+ orthic SOLONETZ

Ps 2.9

Marine/lacustrine sediments

Sedimentary plain

Less than 0.5%

: Chrysopogon aucheri, Sporcbolus helirolus, Grewia tenax,
Sterculia rynchocarpa; bushed grassland

: St.rdngly saline and strongly sodic from 35cm

: 5mm thick, weak

: Imperfectly drained

Dark greyish brown (lOYR 5/2 dry, 1lOYR 4/2 moist); sandy

clay; moderate, fine to medium, subangular blocky structure;

slightly hard when dry, friable when moist, sticky and plastic

when wet; non-calcareous; many, very fine and fine pores;

many very fine and fine,few._medi\m roots; pﬂ-azo = 7.7; clear

and smooth transition to:

L1}

L1}

"

(sample no. 155-80a)

Dark brown to brown (1O0YR 4/3 moist); clay; weak, medium td
coarse, prismatic structure breaking into moderate, medium to
coarse subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; no cutans observed;
strongly calcareous; many, very fine and fine pores; many,
very fine and fine roots; pH—320 = B.6; clear and smooth
transition to:

(sample no. 155-80b)

Dark brown to brown (lOYR 4/3 moist); clay; moderate, fine
and medium, subangular blocky structure, hard when dry, firm
when moist, sticky and plastic when wet; broken, moderately
thick clayskins; strongly calcareous; few pockets of soft
powdery lime; common, very fine and fine pores; common very
fine, few medium roots; pB—Hzo = 7,9; clear and smooth
transition to:

(sample no. 155-80c )



Btky 55-100cm

BCky 100-171cm

C 171-2llcm
(augered)

1-67

Dark brown to brown (1OYR 4/3 moist); clay; weak, medium,
angular blocky structure; hard when dry, firm when moist,
sticky and plastic when wet; patchy, thin clayskins; strongly
calcareous; pockets of soft powdery lime, pseudo mycelium

and about 10% gypsum crystals; common, very fine and fine
pores; very few, very fine dead roots; pH-H.O = 8.0; clear

and smooth transition to:

2

(sample no. 155-80d)

Greyish brown (1OYR 5/2 moist); clay; weak, very fine, fine
and medium, subangular blocky structure; slightly hard when
dry, friable when moist, sticky and plastic when wet; patchy,
thin slickensides; calcareous; pockets of soft powdery lime
(5%) and about 30% gypsum crystals; common, very fine and
fine pores; very few, very fine (dead) roots; pB-320 = 8.0
(sample nos. 155-80e and f)

Grey (1OYR 5/1 moist); clay; sticky and plastic when wet;

non-calcareous; pH-H,0 = 8.0
. (sample no. 155-80g)

Note: The Btky horizon is very compact.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 20

 OBSERVATION Ne: _155-80 MAPPING UNIT: Pa 2.9 $0M. CLASSIFICATION: orthio SOLONETZ f
Demory #8. .-+ gql s 12935 | 12936 {12037 | 12938 || Pee'h (cm) 1o |1-35 | 3555 5—1«1 100-120] 120171
zon Gravel %
A pal mex | oy | Boxy | Boky .
= Texture, lhnited
th (cm) o071 | 7-35 | 35-55 | 55-100 } 100-120 |120-171 D -
H,0(1:24 v/v) 7.9 | 8.2 | 8.0 | 8.2 8.2 | 8.1 Sand % 2.0-005mm | 46 | 36 | 28 42 34 M
KCI " Silt % 0.05-0.002mm 8 é 4 8 P 2
mmho/cm) .« 0.40 | 2.7 | 7.5 | 5.5 7.5 8.0 Clay % 0.002-0 mm 4 | =8 | 68 50 62 64
:03 (%) 0.5 1.8 2.1 1.9 4.2 1.6 Texture class -+ (/] [ (1] 14 [
0,4 (%) tr | tr tr | 0. 0.1 0.4 Dispersed clay %
o) Flocculation index
%) Texture USDA:
i Send % 2.0 - 1.0mm
C (me/100g), PHB.2| 33,9 | 48.2 | 51.4 | g.o 46.6 48.2 w o 1.0 = 0.50mm
B o PHTO w e 0.50-0.25mm
h.Ca (me/ 100g) 5.9 | 20.7 | 16.2 | 22.2 15,1 14.7 w o 0.25-0.10mm
Mg - T = L = X 2 o w 0.10~ 0.05mm
L 1.7) 0.4 0.4 | 0.5 0.4 0.4 Total sand %
Na . 26| s.0| 13.3 | 17.2 21.8 211 Silt %
1 of cations 23 - % - - - Clay %
5o sat. %, pH 8.2 @ = . =4 - e Texture class
w %, pH7.0 Bulk density
at pH 8.2 8 10 2 40 @ 4 Moisture % w/v at:
fon extract: pF O e
sture % 90 9 81 107 123 125 pF 2.0
paste 80 7.6 173 7.4 1173 | 1.6 oF 23
(mmho/ cm) 0.95| 3.5 |20.5 a0 [21.0 21.5 pF 2.7
me/l) 6.20 |34.0 | 143 170 150 135 pF 3.0
" 0.35| 0.8 0.28 | 0.38 | 0.38 0.28 pF 3.7
U 1.5 | 2.3 [35.0 34.5 |34.0 34.0 pF 4.2
“ sl enlua 18a Imd: Laa Il s Laboratory no.12130 /79
of cations(me/ty | 9.1 [40.7 206 | 238 210 216 pH-H,O (1: 2hv/v) 1.7 Avallable | Totai
(me/1) o 0 ] o (-] [ Exch. acidity (me/ 100g) A5 Na(me/100g) | 4 56
- 7.99 | 6.66] 7,99 | 7.33 | 7.33 | 6.66 C% 0.62 K, s Sk
" 1.50|31.0 | W 226 196 195 N% - Co v 19.0
% 0.30] 0.60] 6.30 | 6.70 | 6.70 ]13.1 e s o L 1.6
b of anions(me/1) 9.8 |44.3 205 240 2i0 215 Mn . 0.44
SAR 6 19 26 29 27 28 P (ppm) 16
lay mineralogy: Various.
/ Al O (mol/mol)
/R0,
Da(mm)
fay report:
Remarka:

Kenya Soll Survey
Deawing Na 7O
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LABORATORY DATA OF PROFILE DESCRIPTION No: 20 Contimmed,

OBSERVATION No:155-80 MAPPING UNIT: Ps 2.9 SOIL CLASSIFICATION: STihie SOLONETZ
rsory no. ... /9| 12939 Depth {cm) ) ﬁf‘
zom g Gravel %
. pr g:— f Texture, m.-:..
H,0(1:24 ¥/V) 8.1 Sand % 2.0 - 0.05 mm | 26
KCt " 3 Silt % 0.06-0.00zmm | 8
who/cm) 1. 8.0 Clay % 0.002—0 mm €6
O3 (%) 1.4 Texture class o
040%) 0.8 Dispersed clay %
) ' - || Floccutation index
) Texture USDA:
| Sand % 2.0 — 1.0mm
; (me/100g), pH 8.2| 60.6 ‘ w w 1.0 = 0.50mm
- . eel TS : _ w s 0.50~0.25mm
h.Ca (me/100g) 8.6 w o 0.25~0.10mm
:“ﬂ " - o 0,10 = 0.05mm
K 0.5 Tota! sand % '
N2 . 2.4 sit %
of cations - Clay %
o sat. %, pH 8.2 - Texturs class
EXT Bulk density
at pH 8.2 35 Molsture % w/v at:
ation extract: pF O ks
% _ 124 pF 2.0
pasie 1.1 ; pF 2.3
{mmbho/ cm) 16.5 pF 2.7
e/ 1) 140 pF 3.0
" 0.18 pF 3.7
5 12.3 pF 4.2
" 12.5 B o pmai Laborstory no.  /
ol cations(me/1) 165 pH-H,0 (11 w/v) Avaiiable | Total
(me/1) 0 Exch, acidity (me/ 100g) Na (me/100g)
P3 9.99 c% K. w
’ 148 N% ca
= 730 P-Oisen(ppm) Mg -
of anions(me/1) 165 Mn
SAR 40 P (ppm)
ay mineratogy: Varlous:
/Al g0 a(mol/mol) ¢
/Rp03 .
D 5 (mmol%)
By report:
Romarks:

Kenys Soll Survey
Drawing Mo. 79050
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Profile description no. 21

Observation/date : 155-83; Garissa district; Bura East project area;
12/9/79

Soil classification . : orthic SOLONETZ

Mapping unit : Ps 2.9

Parent material Marine/lacustrine sediments

.

Physiography : Sedimentary plain
Slope : Less than 0.5%
Vegetation -+ Schoenefeldia transiens, Chrysopogon aucheri,
Dobera glabra, Grewia tenax; bushed grassland
Salinity/sodicity : Moderately saline from 45cm and strongly saline from
: 78cm; strongly sodic from about 30cm
Surface sealing : 3mm thick, moderate
Drainage class : Imperfectly drained
A O-7cm Very dark greyish brown (lOYR 4/2 dry, 1OYR 3/2 moist); sandy

clay; weak, very fine, crumby and weak, very fine and fine,
subangular blocky structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; no cutans cbserved; calcaredus;
many, very fine pores; common,, ver§ fine, fine and medium roots;

pH-H,O = 8.1; clear and wavy transition to:

2
(sample no. 155-83a)
Bt 7-45cm Dark grey (lOYR 4/1 dry and moist); common, medium,distinct,grey -

mottles; clay; moderate, coarse to very coarse,prismatic structure
breaking into weak, coarse subangular blocky; very hard when dry,
firm when moist, sticky and plastic when wet; patchy, thin
clayskins; calcareous; few, very fine pores; few, very fine, fine
and medium roots; pH-Hzo = 9,2; gradual and smooth transition to:
(sample no. 155-83b )

Btk 45-78cm Very dark grey (lOYR 3/1 moist); few, fine, faint, grey mottles;
clay; weak, coarse, angular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet;broken, moderately tﬁick
clayskins; strongly caicareous; few pockets of soft powdery lime
(2 %); few, very fine pores; few, very fine roots; pH-Hzo = 8.5;
diffuse and wavy transition to:

(sample no. 155-83c)

Btky 78-100cm Dark grey (1OYR 4/1 moist); clay; moderate, medium to coarse, angular
blocky structure; hard when dry, firm when moist, sticky and plastic
when wet; patchy, thin clayskins; strongly calcareous; few pockets
of soft powdery lime (2%) and about 2% gypsum crystals; few, very fine
pores; few, very fine dead roots; pH-HZO = 8.,0; diffuse and wavy

transition to: (sample no. 155-83d)
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BCyz 100~133cm Grey (lOYR 5/1 moist); clay; weak, coarse to very coarse,
angular blocky structure; firm when moist, sticky and
plastic when wet; patchy, thin slickensides; strongly
calcareous; about 3% gypsum crystals and salt crystals;
few, very fine pores; very few (dead) roots; pH-H20 = B8.0;

(sample no. 155-83e)

c 133-223cm Grey (1OYR 5/1); clay; sticky and plastic when wet;

(augered) calcareous; pH-H.O = 8.2;

2 (sample no. 155-83f£, g and h)

Notes: 1) 1 cm wide crakcs from surface to 2nd horiéon.
2) prism sides have a thin layer of coarse sand.




LABORATORY DATA OF P

MAPPING UNIT: Ps 2.9

1ELD OBSERVATION No: 155-83

1-72
ROFILE DESCRIPTION No: &

SOIL. CLASSIFICATION: orthio SOLONETZ

Laboratory mo. ... /79 | 12903 | 12904 | 12905 | 12006 [12907 12908 Depth (cm) o7 | 7-45| 45-718 | 78-100} 100433 | 133160
Mastaon A | 3 | wx | wug |Boye 0 Grave! %
Depth (om) 07 | 745 | 4518 | 18-100] 100-133 [133-160 || Jevture. Fetited :
PH-HO(2p vv)  f8.4 | 9.0 | 81 | 83 83 | 8.5 || sandn20-005mm | 48 |42 | 38 | @0 |38 4
_PH-KCI " y Silt % 0.05-0.002mm | 10 10 4 2 4 4
_EC(mmho/cm) .. 0.4 0.4 4.5 5.5 5.0 5.5 Clay % 0.002-0 mm 42 48 58 58 58 54
CaCo3(%) TR e e iy O e 2.1 2.6 Texture class 86 c c (] [ ]
, CaS0,(%) tr tr tr o 0.4 0.2 Dispersed clay %
C (%) Flocculation index
; N %) Texture USDA:
o/ Sand % 2.0 ~ 1.0mm
_CEC (me/1009), pH 8.2] 23.0 {29.6 | 38.2 | 8.2 3.4 | 48.2 s o 1.0 = 0.50mm
CEC .. » pHT.0 w o 0.50-0.25mm
Exch.Ca (me/100g) 39.8 [46.0 | 21.2 | 17.2 39,7 24.9 s o 0.25-0.10mm
w Mg w 53 | 19 = T o 72 e 0,10~ 0.05mm
SEKT 1.5 08 | 07| 04 0.4 0.2 Total sand %
s i 1.4 | 5.2 | 12.6 | 126 | 9.6 | 163 bbb
_&n of cetions u“ 5¢ o4 3 e Al Clay %
zn sat. %, pH 8.2 1000 | 1008 i o % =2 Texiure class
e w & pHTD Bulk density
ESP at pH 8.2 £ T ” 3 29 M Molsture % w/v at:
Saturation extract: pF O
Molsture % % |l ol o ™ 2 o pF 2.0
pH—paste 75 § 1.5 | 1.6 74 | 1.5 1.6 pF 2.3
ECe (mmho/cm) 1.3 | 1.7 |14.0 | 17,0 |16.0 [15.0 oF 2.7
Na fme/1) 18 | 100 [ 120 | g eS8
v 024 | o020 022 | oz || PF37
Ca . 2.0 | M.5 [31.0 | 205 PF 4.2
Mg . 1.2 | 3.5 | 183 12.5 "'[!""“‘:' o Laboratory mo. 4
Sum of catlons{me/I1) 139 16 170 150 PH-H,O0 (1:  v/v) Avsilable | Total
COy (me/1) o ° 0 ° Exch. acidity (me/ 100g) Na (me/100g)
HCOg ~ 6.95 | 6.00 | 10.0 10.0 || C% "
G . 119 150 | 140 135 || N% ca ..
805 6ol  13.2] 10 5,6 || P-Osen(ppm) Mg
Sum of anions(me/l) 123 169] 160 151 ¥ .
SAR 27 7] 24 29 P (ppm)
Clay mineralogy: Various:
810,/ Al0. (mof /moi)
$102/R05
F 20 3(mmol%)
X—ray report:
Remarks:
Kenya Soll Survey
Drawing Mo, 1030
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LABORATORY DATA OF PROFILE DESCRIPTION NO: 21 contismed.

IELD OBSERVATION Ne: 155-03 MAPPING UNIT: Ps 2.9 SOIL CLASSIFICATION: % SOLONETZ
' »¥ F'ig-
'L_“'ﬂw "o, .... J" Im _1_810 Depth {em) 1 593 2
Horlzon L] o Gravel %
: 1 Texture, limited
Depth (om) al X e
PH-H,0(1:2§ v/v) 8.4 | 8.7 Sond % 2.0 ~ 0.05 mm 2 32
pH-KC1 " Siit % 0.05-0.002mm 4 10
EC(mmho/cm) .. 8, 4.0 Clay % 0.002-0 mm L7 58
CaCOg (%) 2.7 | 1.8 Texture class e | @
Cas0, (%) 1.2 1.4 Dispersed clay %
f_: (%Y Flocculation index
M (%) Texture USDA:
C/N Sand % 2.0 - 1.0mm
CEC (me/100g), pH 8.2 33.4 | 41.4 w w 1.0 = 0.50mm
CEC w .« PpHT.0 o s 0.50~0.25mm
Exch.Ca (me/100g) 14.7 | 24.7 s o 0.25=~0.10mm
- “ - - - o 0,10 - 0.05mm
w K ” 0.7 0.9 Total sand %
w Na . - 5.0 | 10,1 St %
Sum of cations Clay %
Base sal. %, pH 8.2 Texture class
# o % pH7.0 Bulk density
ESP at pH 8.2 15 24 Moisture % w/v ot:
Saturation extract: pF 0
slure % a2 96 pF 2.0
e 1.6 |11 pr.23
FCo (momha/om) 16,5 13,5 oF 27
pa (me/1} 125 | 6 pF 3.0
K = 0.24 | 0,18 pF 3.7
Ca .. !, PF 4.2
i o 7,5 (!' '_‘“":’! ﬂ.m: Laboratory no. /
Bum of cations(me/l) | 164 138 pPH-H0 (1:  v/v) ‘Aveilable | Total
L0 (me/1) (] o Exch. acidity (me/ 100g) Na (me/100g)
HCO3 7.76 | 8.32 Cc% K
1] " 150 119 N% Ca .
O 6.6 | 3.8 P—Olson(ppim) Mg .
of anlons(me/1) 163 131 Mn .
v 28| P (pom)
Clay mineralogy: Various:
/AlOg (mol/mol)
ey =~
g(mmolth)
—ray report:
Remarks:
Kenya Soll Survey

Orirwing No. 19030
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Profile description no. 22

Observation/date : 155-86; Garissa district; Bura East project area;

10/9/79

Soil classification’ : orthic SOLONETZ

Mapping unit : Ps 2.9

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation EAREn Chrysopogon aucheri, Schoenefeldia transiens,
Combretum hereroense, Grewia tenax; bushed grassland

Salinity/sodicity : Hbderately saline from 40cm and strongly saline from 60cm;
strongly sodic from 40cm -

Surface sealing : 1-2mm

Drainage class : Imperfectly drained

A 0-10cm Dark brown to brown (1OYR 3/3 dry, lOYR 4/3 moist); sandy clay
loam; moderate, very fine and fine, crumby structure and weak, fine
to medium, subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; non-calcareous;
many, very fine and fine pores; many very fine and fine, few medium
roots; pH-H20 = 7.4; clear and wavy transition to:

(sample no. 155-86a)

Bt 10-40cm Dark brown to brown (1OYR 4/3 moist); sandy clay; moderate, medium
to coarse, prismatic structure breaking into weak, medium,
subangular blocky structure; hard when dry, firm when moist, sticky
and plastic when wet; patchy, thin clayskins; calcareous; common, very
fine and fine pores; common very fine and fine, few medium and coarse
roots; pH-Hzo = 9.4; clear and smooth transition to:
(sample no. 155-86b)

Btk 40-60cm Dark brown (lOYR 3/3 moist); clay; weak, coarse to very coarse,
prismatic structure; firm when moist, sticky and plastic when wet;
broken, moderately thick clay cutans; strongly calcareous; lime
lycelium; many very fine and fine, few medium pores; very few, very
fine and fine (dead) roots; pH-H
transition to:

20 = 8.4; clear and smooth

(sample no. 155-86¢)
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BCz 60-95cm Very dark greyish brown (lOYR 3/2 moist); clay; moderate,
fine and medium, angular blocky structure; firm when moist,
sticky and plastic when wet; no cutans observed; many salt
crystals; strongly calcareous; common, very fine pores;
very few, very fine (dead) roots; pH-Hzo = 8.0;

(sample no. 155-86d)

Czl 95-174cm Dark greyish brown (1O0YR 4/2 moist); clay; moderate, very
fine and fine, angular blocky structure; firm when moist,
sticky and plastic when wet; no cutans observed; strongly
calcareous; many salt crystals; common, very fine pores;
no roots observed; pH-HZO = 8.2;

(sample no. 155-86e)

Cz2 174-232cm Greyish brown (lOYR 5/2 moist); clay; sticky and plastic
(augered) when wet; strongly calcareous; many salt crystals;

(sample no. 155-86f)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 2

LD ORSERVATION Ne: s8¢ MAPPING UNIT: Ps 2.9 srgl_. CLASSIFICATION: o BOLOWETZ
:Mqu ..... /19 | 12956 | 12957 {12958 12959 | 12960 |12961 Depth (cm) §0-95 | 95-174
- A | o | x| mos| om | om2 || Gravel%
Emn (cm 0-10 |10-40 |4060 |6035 | 95174 |174-232 T“""'ﬁ?“
H-H20(0: 54 v/V) 1.1 9.0 | B.5 8.2 8.5 8.4 Sand % 20-005mm | 62 | %0 “ 40 “0 38
H—-KC! g Siit % 0.05~0.002mm 3l & 8 2 8 10
“C(mmho/cm) .. 0.40 | 0.65] 4.5 | 6.5 4.0 6.0 Clay % 0.002-0 mm 30 | 4 48 58 52 52
78C03 0% 09 | 3.9 a0l 38 | 23 | 45 Texture ciass o lm | ¢ o ¢ ¢
850 (% 0.1 | 00 | 0. | 0.1 0.2 0.1 Dispersed clay %
'"-_m Flocculation index
, (%) d Texture USDA:
2o Sand % 2.0 ~ 1.0mm
EC {me/100g), pH 8.2| 48,4 |37.0 | 32.6 | 30.2 | z7.0 o e 1.0 = 0.50mm
EC . .. PHT.O0 w e 0.50~0.25mm
 xch.Ca gwe/ 100g) 21.2 |36.8 | 14.0 | 147 16.2 n o 0.25=0.10mm
."_" . 2.0 |16.8 - - - w o 0.10 = 0.05mm
i D TS 1.5 0.6 ] 0.4 | 06 0.5 Total send %
i haa S e 06 | 58| 83 | 10.1 9.1 Silt %
of cations F2 60 - - 3 Clay %
sal. %, pH 3.2 00n._| 3000 0y e 2 Texturs class
s = % pH7.0 ; Bulk density
FSP at pH 8.2 3| 25 3 3 Moisture % w/v at:
Saturation extract: “pE 0 k¥
st o | & 112 119 |68 | s
H—-paste .6 114 |18 J16 113 115 pF 23
FCe (mmho/Ccm) 0.90 | 0.90 [13.5 |171.0 [12.5 16.0 pF 2.7
(me/1) 3.00| - |90.0 114 | 120 119 pF 3.0
pi 018 | - {013 | 0.28 |o0.22 0.18 oF 3.7
e a0 | - |»s {313 [1n3 s pF 4.2
s 1.88| - [(24.0 [26.0 | 10.4 |17.1 mm’ Laboratory no. 12726 ; 79
jum of cations(me/l) | 9.6 - 138 171 144 161 pH-H,0 (1:2% v/v) 1.9 Avallable | Total
(mea/l) o | o 0 0 0 2 Exch. acidity (me/ 100g) & Na(me/100g) | 4 go
£ 7.33 | 4.66 | 9.99 | 6.65 | 6.66 5.99 c% 0.77 K e 0.34
SR 1.60 | - ur | 1% | 108 141 N% ¥ Ca = 2.9
T 1.00| - | 830 | 14.0 | 83 13.1 P—-Olsen(ppm) Mg . Y
Ofanions(me/!) |99 | _ | 435 | 1 123 160 | W . 0.64
o 2 - 18 2 35 26 | P (ppm) 16
Clay minerafogy: Various:
Al 205 (mot/mof)
ROy .
0 3(mmoi%)
~ray report.
Remarks:

Kenya Soll Survey
Drawing Mo. 78050
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Profile description no. 23

Observation/date
Soil classification

Mapping unit

Parent material

155-81; Garissa district; Bura East project area; 8/9/79
orthic SOLONETZ

;s Ps 2.10

: Marine/lacustrine sediments

L1

Physiography ': Sedimentary plain

Slope : Less than 0.5%

Vegetation : Schoenefeldia transiens, Chrysopogon aucheri, Combretum
"hereroanse, Grewia tenax; bushed grassland

Salinity/sodicity ': Strongly saline from 42cm and strongly sodic from 1Ocm

Surface sealing
Drainage class

A

Btl

Bt2

0-10cm

10-44cm

42-75cm

: 2=-5mm thick, moderate
: Imperfectly drained

park grey (lOYR 5/1 dry, 1OYR 4/1 moist); sandy clay; moderate,
very fine and fine, crumby structure; hard vhen dry, friable when
moist, sticky and plastic when wet; strongly calcareous; many
very fine and fine, few medium pores; common, very fine and fine
roots; pH-HZO = 8.3; clear and smooth transition to: :

(sample no. 155-8la)

Dark greyish brown (lOYR 4/1 dry, 1OYR 4/2 moist); clay; moderate,
coarse to very coarse, prismatic structure, breaking into moderate,
very fine and fine, subangular blocky; very hard when dry, fifm
when moist, sticky and plastic when wet; patchy, thin clayskins;
strongly calcareous; weak lime pseudo mycelium; few, very fine
and fine pores; common very fine, very few medium roots;
93-820 = 8.7;‘c1ear and smooth transition to:

(sample no. 155-81b)

park greyish brown (1OYR 4/2 moist); clay; moderate, fine to medium,
subangular blocky to moderate, fine, angular blocky structure; hard
when dry, firm when moist, iticky and plastic when wet; broken,
moderately thick clayékins and common, moderate slickensides;
strongly calcareous; few, very fine to medium pores; common very
fine, very few medium roots; pH—Hzo = B8,.3; clear and smooth
transition to:

(sample no. 155-8lc)



Bky 75-112cm

BCz 112-173cm

C 117-22%cm

1-78

park greyish brown (1OYR 4/2 moist); clay; weak, fine,
subangular blocky structure; friable when moist, sticky
and plastic when wet; no cutans observed; strongly calcareous;
strong lime pseudo myceiium and about 3% gypsum crystals;
many, very fine and fine pores; very few, fine,dead roots;
pB—HZO = 7.9; diffuse and smooth transition to:

(sample no. 155-81d)

Greyish brown (1OYR 5/2 moist); clay; moderate, very fine,
angular blocky structure; friable when moist; sticky and
plastic when wet; few, weak slickensides; strongly
c;lcareous: many salt crystals; many, very fine and fine
pores; pﬂ-nzo = 8.0

(sample nos. 155-8le and £)

Grey (LOYR 5/1 moist); clay; sticky and plastic when wet;

(augered) strongly calcareous; 93-320 = 7.9
(sample no. 155-81g)
Note: Ccracks extend into the Bt2 horjizon and are partly filled up with sandy

material from the topsoil.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 2

ELD OBSERVATION We: 155-81 MAPPING UNIT: Ps 2,10 SOIL CLASSIFICATION: orthic BOLONETZ
ll.lunun m..... 19| 12940 | 12941 | 12942 | 12943 | 12944 | 12945 Dopth (cm) 0-10 | 10-42} 42-75 | 75-112} 112-133 | 133-173
Horlzon a | e | ma2 | ey s s Gravel %
Dopth (om) 0-10 | 1042 | 4275 | 75112 112033 | vapmy || Jentere. Himited
:Wﬂ: v/ 8,2 | 9.2 9.0 8.2 | 8.2 8.2 Sand % 2.0-005 mm | 46 | 42 30 | 18 36 30
PH-KCI 4 ' : St 0.05-0002mm | 50 | 6 | 10 | 2 2 2
EC (mmho/cm) - o60| v.2| 6.0 60| 1.5 8.5 Ciay % 0.002—0 mvm w | 52 6 | 6o 6 P
CaCO3 ™4 09 | 40} 40| 39| 1.6 | 15 Texture class % | o el o P p
CaS0 (%) [T - r 0.4 0.6 tr Dispersed clay %
) Floceulation index
new Texture USDA:
/N Sand % 2.0 — 1.0mm
CEC (me/100g). pH 8.2] 41,5 |38.2 |39.6 |[38.2 | 48.2 53.4 » u 1.0 = 0.50mm
CEC . . PHT.0 w o+ 0.50~0.25mm
Exch.Ca (we/ 100g) 49.0 | 4.9 |10.6 |11.5 4.9 4.0 » o0 0.25-0.10mm
o <3 o 0.10-0.05mm
;.. K-w 24| 0.8 ] 0.9 | 07 0.5 0.4 Tota! sand %
st 1.3 | 1.3 | 7.0 [wa | ieg 18.0 Silt %
‘Sum of cations & Clay %
Basosat. %, pHE2 | o | _ i i @ s Texture class
BT Bulk density
EP #MoH 8.2 3 9 22 P 19 E71 Morsture % w/v at:
Ssturstion extract: pF 0
Moisture % o |13 92 | 60 76 66 pF 2.0
p-paste n1 183y |12 | 1.6 R | M
ECe (moko/cm) 1.10 | 2.10]15.0 |20.0 | 240 | 24.5 pF 2.7
e puary 4.05 119.5 | 125 | 137 | 14 1s_ || PF30
SR 0.23 | 0.42] 0.28 | 0.28 | 098 | e.13 || PF37
Ca . 5.00 | 1.50){16.0 [33.5 | 34.5 35.0 pF 4.2
Mg 1.46 | 0.65]18.5 [29.6 | 3.7 | 325 m“‘a“ Laboratory 1o.12734 / 79
Sum of cations(me/l) |1o.7 |21.8 | 160 | 200 240 243 pH~H,0 (1: 23v/V) 8.1 Available | Total
COy (me/l) Z 0 ° ° o ° Exch,scidity (me/100g) |  _ Na(me/100g) | 4 8
HCOy 5.99 | 5330 9.99 | 8.66 | 7.99 | 9.99 C% 0.% K 0.75
L o 5.00 15,0 | 131 | 180 | ‘25 | 225 || N% - Ca .. 2.9
e 3 0.60 | 0.30) 3.90 |11.9 |'17.8 8.80 P-Olsen (ppm) Mg . 7.6
of anjons(me/1) 1.6 | 20.6 151 |, 200 241 244 Mn . 0.66
s 2 | 0 | 2 » | 3 P (ppm) 12
Clay minerslogy: Various:
/A0 mol/mot)
ROy o
F 820 5(mmoi%) ; :
report: 4 and Bt1 horisenss MNaialy montworillonite, with some
_poorly crystallised illite.




LD OBSERVATION Ne: 155-81

1-80

LABORATORY DATA OF PROFILE DESCRIPTION No0:23 Oentizaed,

MAPPING UNIT: Pg 2.10

SOIL CLASSIFICATION: orihlo SOLONNTE
13-

:m no. ....J 19 12946 Depth {cm) 230
lori zon ] Gravel %
. T Texture, limiled
ooth e g , :
HH0(: v | g3 $and % 2.0 -0.05 mm | 28 |
H-KC! " St % 0.05-0.002mm 2
aCOg (%) 4.1 Texiure class ]
850 (%) tr Dispersed clay %
(%) Flocculation index |
(%) Texture USDA: s
/N Sand % 2.0 ~ 1.0mm
EC (me/100g), pH 8.2] 48.6 w e 1.0 — 0.50mm
EC + «» pHT.0 o 0.50~0.25mm
xch.Ca (me/100g) 4.9 v e 0.25-0.10mm
“ Mg w w 0.10=0.05mm
w K P 0.9 Total sand %
i" Na .. & 20.3 Siit %
m of cations Clay %
se sat. %, pH 8.2 - Texture class
¢ e % pHT.0 Bulk density
ot pH 8.2 7 Molsture % w/v at:
Baturation extract: pF 0
sture % 155 pF 2.0
i-paste 1.6 oF 2.3
Ce (mmho/cm) 2.0 pF 2.7
p (me/1) 220 'pF 3.0
" 0.18 . - pF 3.7
R . 30.8 pF 4.2
g2 28.9 @_' ii“"m"""“" Laboratory no. 7
of cations(me/|) 280 pH-H,0 (11 vy Avallable | Totat
Dy (me/1) 0 Exch. acidity (me/ 100g) Na (me/100g)
LOg - 9.99 c% K o
" 260 N% Ca ..
g - 10.9 P—Oisen (ppm) Mg ..
of anions(me/l) 281 Mn .
SAR 40 P (ppm)
Flay mineralogy: Various:
P2/ AlaOmol/mol)
2/M03 -
b0 5(mmolt)
ray report:
Remarks:
Kenya Soil Survey
Degwroy vie 77850
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Profile description no. 24

Observation/date : 155-84; Garissa district; Bura East irrigation project;

12/9/79

Soil classification : orthic SOLONETZ

Mapping unit

Parent material

: Ps 2,10
Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Sporcbolus helvolus, Schoenefeldia
transiens, Combretum hereroense; bushed grassland

Salinity/sodicity : Moderately saline from 40cm and strongly saline from 60cm ;

Surface sealing

Drainage class

A 0~10cm

Bt 10~40cm

Btkl 40-60cm

Btk2 60-84cm

strongly sodic from 10 cm
: 5mm thick, weak
: Imperfectly drained

Very dark greyish brown (1lOYR 2/2 dry, 1OYR 3/2 moist); sandy clay;
moderate, very fine and fine, crumby structure; slightly hard when
dry, friable when moist, sticky and plastic when wet; non-calcareous;
many,very fine and fine pores; many, very fine and fine roots;
pi-H,0 = 7.6; clear and smooth transition to:

(sample no. 155-84a)

Dark greyish brown (lOYR 4/2 moist); clay; moderate, coarse to

very coarse, prismatic structure; hard when dry, firm when moist;

sticky and plastic when wet; patchy, thin clayskins; strongly

calcareous; common, very fine, pores; common very fine and fine, few

medium roots;'pﬁ-nzo = 8.0; gradual and smooth transition to:
(sample no. 155-84b)

Dark yellowish brown (1OYR 4/4 moist); clay; moderate, medium to
coarse, angular blocky structure; hard when dry, firm when moist,
sticky and plastic when wet; broken, moderately thick clayskins;
strongly calcareous;ﬂsome pockets of soft lime (3%); many very fine
and fine pores; common, very fine and fine roots; pﬂ-Hzo = 8,5;
clear and smooth transition to:

(sample no. 155-84c)

Dark brown (1OYR 3/3 moist); clay; moderate to strong, fine and
medium, angular blocky structure; firm when moist, sticky and plastic
when wet; broken, moderately thick clayskins; strongly calcareous;
strong lime pseudo mycelium; many, very fine and fine pores; very
few, very fine and fine roots; pH-HZO = 8.2; gradual and smooth

transition to: (sample no. 155-84d)



BCkz

ck

Cyz

Cc

Note:

84-120cm

120-14lcm

141-221lcm

221-263cm
(augered)

transition to:

1-82

Dark greyish brown (lOYR 4/2 moist); clay; strong, very fine
and fine, angular blocky structure; firm when moist, sticky
and plastic when wet; broken, moderately thick clayskins;

'stronqu calcareous; few pockets of soft powdery lime (l%)

and salt crystals; many, very fine and fine pores; very few,
very fine, dead roots; pﬂ-ﬂzo = 8.2; gradual and smooth

(sample no. 155~B8B4e)

Greyish brown (1OYR 5/2 moist); clay; strong, fine and

medium, angular blocky structure; friable to firm when moist,
sticky and plastic when wet; many, strohg slickensides;
strongly calcareous; few pockets of soft powdery lime (2%);
many very fine and fine pores; no roots observed; pH-H,0 =
8.2; gradual and smooth transition to:

(sample no. 155-84f)

Greyish brown (1OYR 5/2 moist); clay; weak, very fine and fine
angular blocky structure; friable when moist, sticky and
plastic when wet; common, weak slickensides; strongly
calcareous; about 30§'t?) gypsum and salt crystals; no roots
observed; pH-Hzo = 8,2; gradual and wavy transition to:
(sample no. 155-84g and h)

Grey (1OYR 5/1 moist); clay; sticky and plastic when wet;
calcareous; pB-Hzo = 8.3

1-2cm wide crakcs extend into the Btkl horizon and are partly filled
up with sandy material from the topsoil.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 24

ELD OBSERVATION Mo: 15584 MAPPING UNIT: Ps 2.10 SOIL CLASSIFICATION: orthio SOLONETZ
anim ™. 0as JT19| 12947 | 12948 | 12949 | 129%0 | 12951 12952 Depth (cm) 0-10 | 10-40] 40-60 |60-84 ]B4-120 1120-14
Hortz0n a B | Pext | Btx2 | Bok2 | ok Gravel %
Depth (cm) 0-10 [1040 | 4060 | 6084 |84-120 | 120-141{] Jhives. Himited
pl-n,ogt:& vivy 8.4 | 9.1 8.4 8.3 8.2 B.6 Sand % 2.0 ~0.05 mm | 46 46 38 34 34 34
pH-KCI o St % 0.05-0.002mm | 6 6 10 2 2 6
EC (mmbo/cim) . 06 |or | 3.0 | 65| 9.0 ] 1.0 Clay % 0.002-0mm | 48 |48 | 52 64 | 64 60
CaCOy (%) 2.0 | 3.4 | 34 3.8 &0 | 44 Texture class B [ [ ] [] [
CASO (%) tr | & | e tr | tr Dispersed clay % %
asu Flocculation jndex 2]
N (%) Texturs USDA: :
o Band % 2.0 ~ 1.0mm
*EC (me/ 100g), pH 8.2 31.5 | 41.4 | 44.6 | 44.6 39.8 4.6 v e 1.0 = 0.50mm
BBC «  w.- pNED - n o 0.50=0.25mm
=xch.Ca (me/100g) 52.0 | 10.6 | 12.5 | 9.6 8.1 4.0 w4 0.25 - 0.10mm
Ve 1.3 v v 0.10~ 0.05mm
s 1.6 1.3} 09 | 1.5 | 01 0.9 Totss smd %
! Na . 2.4 10,7202 | 23.4 | 21.8 23.4 St %
Ed CcAtions 57 Clay %
Base sat. %, pH 8.2 1004 = » = & 2 Texture class
F %, pHT7.0 Bulk density
Eﬂ pH 8.2 8 26 5 52 55 52 Wolsture % w/v at:
g‘.lﬂ extract: pF O
stuce % 4 54 | 68 51 7 1] pF 2.0
Pi-puste 1.8 | 83{ 7.9 } 76 | 77 | 9.5 |f PF23
FCe (rasahio/ com) 1.40 | 0.85] 9.0 | z22.0 | 21.0 | 21.0 pF 2.7
(mer1) 7.00| s.00 8.0 | 160 | 13 | 1o || pF30
e 0.3 1 0.18] 0.28| 048 | o0.23 | 0.13 pFa.z
P 00| 2.00] 4.50)28.0 | 28.0 | 19.3 pr42 73
- f.os 1,04 :.%—3;.3 29.0 | 21,5 MM= Laboratory no. 12736, 79
of cations(me/l) |14.0 8.2 | 89.6 221 210 " pH-H.‘,O (1: 2h v/v) 1.5 Available | Total
0 (me/1) ) o ¢ o o ° Exch.acidity (me/ 100g) Na(me/100g) 1.01
)cO5 - 9.99 | 4.9 6.66 | 1.9 6.66 6.66 C% 0.89 K- 0.75
" 3.00f 3.50[81.0 | 200 | 92 | 196 || nw ek 9.2
Pa 1.60 | o.60] 2.70 | 13.0 | 1.0 | 7.80 || P-Otsen(ppm) Mg - 6.2
b of snions(me/l) 14.6 9.1 | 90.4 221 290 210 Mn 0.74
SAR 4 4 1 29 29 38 P (ppm) 12
IClay mineralegy: Variows:
25/ A0 5 (mol/mot)
0,/Ry05 .
20 5 (mmol%)
ey report: £, Bt and Btk! horizenss Maialy wontwerillemite, with
traces of illits,
Remarks:
Kenya Soll Survey

Dewming Nn 79050
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LABORATORY DATA OF PROFILE DESCRIPTION No: 24 Continued

FLD OBSERVATION No:  155-84 MAPPING UNIT: Ps 2.10 SOIL CLASSIFICATION: erthio BOLONETZ
l!.my no..... 49 | 12953| 12954] 12955 Depth (cm) 1‘25- ;g?. gg;-
Hor{zom Cys | Cys ¢ Gravel % %
;mn oo m.. ;:2- :g;- Texture, 'Ilul':hd
pH-HD(1:24 v/v) B.1 8.5| 8.8 Sand % 2.0 -0.05 mm | 36 30 30
PH-KCI - SNt % 0.05-0.002mm | 6 8 10
EC (mmho/cm) .. 1.0 | 8.0| 5.0 Clay % 0.002—0 mm s8 | 6 60
:c-co,ﬂ 3.2 | 38| o9 Texture class 0 ¢ o
Cas0, (%) tr | 1) 1.2 Dispersed clay %
C % Flocculation index
M (%) Texture USDA:
C/N Sand % 2.0 ~ 1.0mm A
CEC (me/100g), PH 8.2} 4.2 |45.5 | 46.6 v 1.0 ~ 0.50mm
CEC .~ » PHTS w o 0.50~0.25mm
Exch.Ca (me/100g) 49 | 4.0 | 5. v v 0.25-0.10mm
R R v 0.10—0.05mm
7 w K " 1.2 1.0 0.7 Total sand %
. o 2.4 [21.4 | 237 S %
Sum of cations Cay %
Feuo sal. %, pH 8.2 - = - Texture class
f wooe % pHT.0 Bulk density
ESP of pH 8.2 s | @ 51 Moisture % w/v st
\' Sstwation extract: = pF 0
‘Moisture % 9 126 | 18 oF 2.0
pH-paste 1.9 1.6 | 1.8 PF 2.3
ECe (mmho/cm) 20.5 | 17.5 | 12.5 | aiadd
Na (me/l) 155 | s | 1o pF 3.0
K o 0.18 | 0.26| 0.38 oF 3.7
Ca . 27.0 | 13.5 | 7.00 pF 4.2
Mg - 23.5 | 16,7 | 0.33 ml! £ spects: Laboratory no. /
Sum of cations(me/l) 206 | 115 126 pH-H,O0 (1:  w/v) Available | Total
C0g (me/1) 0 0 0 Exch. acidity (me/ 100g) Na(me/100g)
ot B 7.3 s5.33] 7.3 c% K-
e 87 | 166 | 113 N% (o
0 » . 1.4 | 3.20] 3.90 P-Otsen (ppm) Mg .
Sum of anions(me/1) 206 175| 124 Mo
SAR »M M 40 P (ppm)
Clay mineralogy: Varlous:
810,/ Al,04(mol/mol) '
$I05/R05
F 650 3(mmoi%)
-;t-—uy report:
Remarks:

Kenva Soil Survey
Or awuw) Mo, TROSO
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Profile description no. 25

Observation/date : 155-56, Garissa District, Bura East project /10-4-79

Soil classification

Mapping unit

Parent material

luvic XEROSOL
Ps 2,11
: Marine/lacustrine sediments

L1

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Chloris roxburghiana, Indigofera
schimperi, Grewia tenax; bushed grassland

Salinity/sodicity - : Strongly saline from 39cm and moderately sodic from l1l5cm

Surface sealing

Drainage class

A O~-15cm

Bt 15-39cm

Btkl 39-6lcm

Btk2 61-10lcm

: Very weak, 2-5mm
: Poorly drained

Very dark greyish brown (1OYR 4/2 dry, 1OYR 3/2 moist); sandy
clay; weak, fine to medium, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and plastic when wet;
strongly calcareous; many very fine and fine pores; pH-HZO = 7.8;
clear and wavy transition to:

(sample no. 155-56a)
Very dark greyish brown (1QYR 3/2 dry/moist); sandy clay; strong,
fine to medium, prismatic structure; hard when dry, firm whén
moist, sticky and plastic when wet; patchy, thin clayskins; strongly
calcareous; common very fine pores; pﬂ-ﬂzo = B.3; clear and smooth
transition to:

(sample no. 155-56b)
Very dark greyish brown (lOYR 3/2 moist); clay; weak, fine to medium,
prismatic strﬁcture breaking to moderate, very fine to fine, sub-
angular blocky; hard when dry, firm when moist, sticky and plastic
when wet; patchy, thin clayskins; strongly calcareous; some soft
powdery lime; many fine pores; pﬂvﬂzo = 8.8; gradual and smooth

transition to: (sample no. 155-56¢)

Dark greyish brown (iOYR 4/2 moist); clay; weak, coarse to very
coarse, prismatic structure breaking to weak, fine to medium
subangular blocky; hard when dry, firm when moist, sticky and
plastic when wet; patchy, thin clayskins; strongly calcareous;

some soft powdery lime; many very fine pores; pH*Hzo = 9.1; gradual

and smooth transition to:
(sample no. 155-564)



Cy

vl

y2

101-165cm

165-205cm
(augered)

205-245cm
(augered)

245-265cm

(augered)

1-86

Greyish brown (1OYR 5/2 moist); clay; weak, coarse to very
coarse, prismatic structure breaking to moderate} fine to

medium, subangular blocky structure; hard when dry, firm when

.moist, sticky and plastic when wet; broken, thin clayskins;

strongly calcareous; some gypsum crystals; many very fine

pores; pEH-H O = 9.1

* {sample no. 155-56e)
Grey (1OYR 5/1 moist); gravelly clay; slightly sticky and
slightly plastic when wet; strongly calcareous; some gypsum

crystals;
; (sample no. 155-56f)

Grey (1OYR 5/1 moist); gravelly clay; slightly sticky and

slightly plastic when wet; strongly calcareous; some gypsum Crys—

tals; (sample no. 155-56g)

Light grey to grey (1OYR 6/1 moist); clay; slightly sticky and
slightly plastic when wet; slightly calcareous.
(sample no. 155-56h)



LABORATORY DATA OF PROFILE DESCRIPTION No: 25

1-87

DOBSERVATION Ne: 1_“:* MAPPING UNIT:  ps 2,11 SOIL CLASSIFICATION: luvic XEROSOL :
poratory 10. ... {70 | sasy | sasa | sess |sese 5857 5658 Deptn {cm) ~bois  hs-3e | 39-61 | 61-101 ] 101-165 | 265-205
wizon A ge | sua | Bexa | Bty oyl Gravel %
oth (cm) o35 115-39 | 20-61 | s1-101 |100-165 pes-208 __:;;w:"
=H,0(1: 25v/V) .8 | 9.0 | 8.4 |} 8.3 8.2 1 83 8and % 2.0 -0.06 mm | 50 48 L] | 26 16
I—KC! " s | 29 ve 118 7.8 7.8 Silt % 0.05-0.002mm | 6 6 6 2 4 o
C (mmho/cm) 0.9 1.5 | 8.0 l11.5 n.s  |w.s Clay % 0.002-0 mm a4 46 54 | e | 70 64
sCO3 (%) Texture class sc s¢ c c € e
670 o (%) wr ar | W 4r 0.7 0.9 Dispersed clay %
(%) 0.85 Flocculation index
(%) Texture USDA:
/N Sand % 2.0 — 1.0mm
Ec(mhoom. pPHB.2| 27.4 |24.8 | 31,0 3.0 33,5 | 31.6 w s 1.0 = 0.50mm
EG .» » PHT.0 v o 0.50-0.25mm
Neh.G8 pas/ 10008 2.0 |39.3 |se0 | 73.7 | 0.8 | 82,0 » e 0.25~0.10mm
w Mg - 1.0k 1.9 2.3 2.4 2.5 2.0 v w 0.10— 0.05mm
St B 2.3 | 1.3 3ed 1.2 1.1 0.9 Total sand %
w Na  w 1.3 | 2.5 3.8 4.3 5.3 4.8 St %
inm of cations 37 45 61 62 79 90 Clay %
;uo sal. %, pH 8.2 100+ 100+ 100+ 100+ 100+ 100+ Texture class
g e %. pH 7.0 Bulk density
8t pH 8.2 - %8 i 15 16 18 Moisture % w/v at:
Saturation extract: pF O
foisture % 87 80 146 10 133 pF 2.0
H—paste s.0 | 78} 22 7.3 7.3 _pF23
FCo (mepho/cm) 3.5 | 29.0] 26.0 | 29.5 4.0 || PF27
Na (me/) 2.6 | 32.6| 3.6 224 294 pF 30 i
K« 0.43) ov.87| o.6s] o0.65 | o.65 pF 3.7
s 5o | 25.2 | 446 | 545 | 39,0 pF 4.2
E 1.6 | 2.7 | as.a | 630 | 365 :._iiql._lg,;_m‘ Laboratory 8. gaes / 79
Sum of cetions(me/l) 39.6 | 91.4 | 124 342 370 pH-H,0 (124 v/V) 8.1 Available | Total
[CO, (me/!) 1.00| 1.0 1.08 | 0.88 0.56 Exch. acidity (me/ 100g) - Na (me/100g) 0.78
jiCcO3 3.40| 2.00] 1.68 ] 1.72 1.08 |l o% .85 K .62
R 5 we | 3 | 300 301 N% - Cs w 25.0
T = 9.04 | 10.8 9.94 12.3 P—Olsen(ppm) Mg - 5.7
of anions(me/l) _ 138 189 31 314 Mn .. 0.72
SR 18 | 6 5 23 48 P (ppm) 12
Clay mineralogy: Varlous:
10,/A120 (ot /mol)
105/R05 o
F 0,0 3(mmo!%)
~ray report:
Remarks:
Konya Sofl Survey

Drawing Mo, 79070



LABORATORY DATA OF

1-88
PROFILE DESCRIPTION No: 25 cont'a

) OBSERVATION Ne: 155-56 MAPPING UNIT: Ps 2.11 SOIL CLASSIFICATION: luvic XEROSOL
orstory mo. .../ | sase | seeo Depth (cm) fos-2asfus-265
;m cy? e Gravel %
 om) ~245[e5 265 [ Texture, fimi My |
HO(:  v/v) 8.1 Y o Sand % 2.0 — 0.05 mm | 30 28
:9' o 7.5 7.4 Silt% 0.05-0.002mm | 2 6
o/ om) .. 0.0 | 9.5 Clay % 0.002—0 mm &0 68
05 (%) Texture class € <
e Liscd 1.0 | 0.1 Dispersed clay %
] 5 Flocculation index
o) Textwre USDA:
i Sand % 2.0 ~ 1.0mm
> (me/100g), PH 8.2] 0.7 | 38.0 w w 1,0 = 0.50mm
> . . pH1.0 e 0.50~0.25mm
h.Ca (ne/ 100g) 32.0 | 35.5 v o 0.25-0.10mm
Mg .. 1.5 | 2.4 v 1r 0.10 ~ 0.05mm
T " 0.7 0.7 Total sand %
ke st ba sin %
of cations 19 44 Clay %
Ell. %, pH 8.2 100+ 100+ Texlure class
* %, pH7.0 Bulk density
lpH B.2 14 15 Molsture % w/v at:
extract: pF O
% 49 113 pF 2.0
7.6 | 7.4 pF 23
(/) 5.0 | 22.5 pF 2.7
e/ 1) 326 | 294 pE 3.0
" 0.65 | 0.43 pF 3.7
" 39,0 31.6 pF 4.2
v 40.0 | 37.4 [ Fertilily aspecis: Laboratory no. /
of cations(me/l}) 406 363 pH-HIO (1 wviv) Available | Total
me/1) oel av3 Exch. acidity (me/ 100g) Na (me/100g)
= 1.16 | 1.14 C% K
<t 328 | 261 N% Ca .
" 19.3 | 15.1 P—Olisen(ppm) Mg .
enions(me/l) 348 | 77 M .
52 | so P (ppm)
by minerslogy: Varlous:
Alz03(mol/mot)
Rg03 o
mmol'%)
y report:
Remarks:

Kenya Snil Survey
Ovawing Ma. 7900
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Profile descrigpion no. 26

Observation/date

155-57; Garissa District, Bura East Project/7-7-79

Soil classification : haplic XEROSOL

Mapping unit

Parent material

+ 2P 2.1
Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chloris roxburghiana, Tetrapogon tenellus, Dactyloctenium
scindicum, Cordia sinensis, Dobera glabra; bushed grassland

Salinity/sodicity : Strongly saline from 182cm, strongly sodic from 60cm

Surface sealing : Nil

Drainage class

A O~6cm

AB  b-24cm

Btl 24-60cm

Bt2 60-100cm

: Imperfectly drained

Greyish brown (1OYR 5/3 dry, 1O0YR 5/2 moist); sandy clay; massive
to weak, coarse, subangular blocky structure; slightly hard when
dry, friable when moist, slightly sticky and slightly plastic when
wet; common, fine to medium pores; common, very fine roots; pH-
H,O = 6.9; abrupt and smooth transition to:

l(sample no. 155-57a)

2

park greyish brown (1OYR 4/3 dry, 1OYR 4/2 moist); sandy clay;
moderate,_medium to coarse;'subangular blocky structure; slightly hard
when dry, friable when moist, sticky and plastic when wet; strongly
calcareous; many very fine and fine, few medium pores; many, very fine
and fine roots; pH-H. O = 7.5; gradual and wavy transition to:

(sample no. 155-57b)

2

Dark greyish brown (lOYR 4/2 moist); sandy clay; moderate, coarse
prismatic breaking to weak, medium to coarse, angular blocky
structure; hard when dry, firm when moist, sticky and plastic when
wet; broken, moderately thick clayskins; strongly calcarecus; few,
very fine to medium pores; common very fine, few coarse roots;
95-320 = 7.4; gradual and smooth transition to:

(sample no. 155-57c)

Dark grey (l1OYR 4/1 moist); clay; moderate, medium to coarse,
prismatic breaking to moderate, fine to medium, angular blocky
structure; hard when dry; firm when moist, sticky and plastic
when wet; broken, moderately thick clayskins; strongly calcareous;
few, very fine to fine pores; few, very fine roots; pH-Hzo = 7.2;

gradual and smooth transition to:
(sample no. 155-57d)
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BCk  100-147cm Greyish brown (1OYR 6/3 dry, 1OYR 5/2 moist) ; clay; weak, coarse
prismatic breaking to moderate, medium to conrse; angular
blocky structure; hard when dry, firm when moist, sticky and
‘plastic when wet; strongly calcareous; 3-5% small Caco3
concretions; few, very fine to fine pores; very few, very fine
roots; pa-azo = 8.0; gradual and smooth transition to:

(sample no. 155-57e)

Ckl 147-182cm Creyish brown (1OYR 6/3 dry, 1OYR 5/2 moist); clayi friable
(augered) _when moist, slightly sticky and slightly plastic when wet;
strongly calcareous; 3-5% small CaCO, concretions; pB-BZO=8.0

(sample no. 155-57f)

Ck2 182~263cm Greyish brown (10YR 6/2 dry, 10YR 5/2 moist); clay;
(augered) friable when moist; slightly sticky and plastic when wet;
strongly calcareous; 3-5% small Caco3 concretions; pH-Hzo =
7.9
(sample no. 155-57q)
c 263-380 Greyish brown (1OYR 5/2 moist); clay.
 (augered) _ (sample nos. 155-57h and J)

Note: ‘The Btl and Bt2 horizons are compact.



LABORATORY DATA OF PROFILE DESCRIPTION No: 26

1-91

ELDODSERVATION No: _155-51 __ MAPPING UNIT: Ps 2,11 SOIL CLASSIFICATION; beplio KEROSOL
Laboratory no. .../ 79| 10193| 10194] 10195 | 10196 | 10197 10198 Depth (cm) 06 | 624! 2160 60-100 100-147 | 147-152
Horlzon 4| & B B2 BCk o1 Gravel %
Depth (cm) 06 | 6-24 | 2460 | 60-100 | 100-147 | 147182 . N
HorOzg v | 6.4 | 8.6 85 | 06 | &3 | 64 || swow20-005mm] 50 | 52 rE R » | @
PH-KCI " 1.1 12| 13 1.5 1.1 19 Siit % 0.05-0.002mm 6 2 6 6 .| 10 8
EC{mmho/cm) .. 0.35| 0.25] ©0.30| 0.85 | 0.90 1.4 Clay % 0.002-0 mm 44 | 4 | & 50 52 52
CaG0y (%) - - - - - - Texture class 8¢ ¢ 8C c ¢ c
Cas0, (%) sr | tr tr tr 0,7 1.2 Dispersed clay %
C (% o4 | 0.5 036 )] 0.3 0.27 0.12 {| Flocculation index -}
N (%) 4 Textore USDA: 2]
C/N $and % 2.0 —~ 1.0mm
CEC (me/100g), pH 8.2|28.2 | 34.8 | 38.0 | 41.2 | 38.0 | 41.2 v w 1.0 — 0.50mm
CEC v w PHT.O ‘ w o 0.50~0.25mm
Exch.Ca (me/100g) 26.0 | 39.0| 40.0 | 30.0 | 26.0 | 28.0 o v 0.25-0.10mm
w Mg o 4.9 65| 12.2 | 1.5 9.4 13.6 w v 0.10 - 0.05mm
S, (i 5.4 | 24| 1.4 | 1.4 0.2 0.9 Totat sand %
B 1.2 | v.2| 1.2 | 153 | 1.0 | 200 8itt %
Sum of cations b1} 49 55 54 a1 53 Clay %
Base sat. %, pH 8.2 100+ | 100+ | 100+ | 100+ | 100+ 100+ Texture class
m_ v % pHI0 Bulk density
ESP at pH 8.2 4 4 3 37 2 o Molsture % w/v at:
Saturation extract: pF 0
Moisturz % 3 56 | 60 73 72 115 pF 2.0
pH-—paste 69 | 7.5 7.4 7.2 8.0 8.0 pF 2.3
ECe (mmho/cm) 3.00] 0.95| 0.55] 2.0 | 2.9 4.0 oF 2.7
Na(me/l) 3.0 | 5.0 1.9 | 10.9 |27.0 31.0 pF 3.0
K- 141} 048 | 0.22| 032 | 0.19 0.13 pF 3.7
Ca .. 3.0 |24 | 2.0 | 2.6 | 1.2 1.6 PF 4.2
¥y o 2.6 1 1.4 1 10 | 3.2 } 1.8 1.3 M ” Laboratory no. 10086/ 79
Sum of cations(me/1) [10.0 | 9.3 | 5.2 | 17.02 | 29.5 40.0 pH-H,0 (1:23 v/¥) 1.9 Availatle | Total
€Oy (me/1) 5 0.10| 0.20 e 1.09 1.10 Exch, acidity (me/ 100g) Na(me/1009) | o,42
HCO3 * s.0 |60 | 3.8 | 9.0 | 7.0 6.6 Cc% 0.62 K i 1.56
= e 4.50 | 2.0 1,50 | 10,0 |} 19.0 75.0 N% Ca . 23,6
80, o 1.24 | 1.24 | 0.62| 0.62 | 0.62 31 P-Oisen(ppm) Mg . 6.5
Sum of anlons(me/l) 10.7 | 9.3 | 6.1 | 19.6 |26.6 85.8 Mo . 0.65
SAR 2 4 2 6 25 3 P (pom) 20
Clay minevalogy: Various:
§105/A1,04 motmol)
810,/Ry04
FegOg(mmol%)
X~ray report:

Remarks:

Kenys Soll Survey

Demmivng T TR



FIELD OBSERVATION No: g5

~92
LABORATORY DATA OF P‘R6FILE DESCRIPTION No:26 Continued.

MAPPING UNIT: P

» 2.11

SOIL CLASSIFICATION: hbaplioc XEROSOL

S—MM no....- A9 {10199 | 12850| 12851 . Dopth (om) 26 | 313"
 Horizon oz | ¢ ¢ Gravel % .
L_leh — ;g‘;- ’ﬁg—" 'm-' Texture, umim
 pH-H,0(1:2} v/v) 80| _ o Band % 2.0-005 mm | 42 | 38 18 |
}KC! 5 3.6 1= | = St% 0.05-0.002mm | 8 | 10 | 10 =2
__EC(mmho/cm) . 3.0 | - - Clay % 0.002—-0 mm 50 | 52 |35
CaCOy (%) - 1.0 1.4 Texture class o (] ¢ 11
CaS0 (%) Dispersed clay % ‘
G (%W sasl < e Flocculation index |
l (%) Texture USDA:
C/N 8and % 2.0 ~ 1.0mm
" GEC (me/100g), pH 8.2 6.2 |3.4 | 31.4 w 1.0 ~ 0.50mm
CEC .. . PpHT.0 n 1 0.50 - 0.25mm
" Exch.Ca (me/ 100g) 21.0 |15.8 | 13.0 « o 0.25-0.10mm
R R T 3 v v 0.10= 0,05mm
P ot a1 w Total sand %
w Na . 5.9 [13.0 | 15.4 silt %
Sum of cations 5 = h Clay %
Base sal. %, pH 8.2 100+ S 5 Texture class
w w % pH7.0 Bulk density
ESP at pH 8.2 7] 35 4 Moisture % w/v at:
Saturstion extract: pF 0
Molsture % 0| 14| 18 pF 2.0
pH-paste 79 | 7.8 | 1.8 oF 2.3
S g 15,0 | 15.0 |15.5 et
Na(mer1) 123 | 120 | 139 pF 3.0
ot 0.26] 0.15] 0.21 pF 3.7
ol 1.6 112.0 |1 PF 4.2
Mg .. 14.f 15.4 ﬁ_ m‘”‘*‘ Laboratory no, /
Sum of cations(me/l) 149 | 148 | 155 PH-H,0 (1:  v/v) Available | Tota!
€Oy (me/1) > 0 0 Exch. acidity (me/ 100g) Na(me/100g)
HCO3 - 60| 8.1 8.0 c% x5
B 2= e 167.0 | 137 | 143 N% Ca ..
o 4.3 | 48] 3.8 P-Oisan(pprm) Mg ..
Sum of anions(me/l) m 150 | 155 Mn .
SAR 34| 32| 38 P (ppm)
k Clay mineralogy: Various:
810,/ Al,04(mol/mot)
10,/R50, ..
050 5(mmol%)
report.
Remarks:

Kenya Soll Survey
Drawing Mo 19050
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Profile description no. 27

Observation/date
So0il classification

Mapping unit
Parent mate;ial

155-66, Garissa District, Bura East Project/ll-f*79
haplic XEROSOL

i Ps 2.11

: Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Cymbopogon pospichilii, Dactyloctenium scindicum, Ehretia
' ‘sp., Maytenus sp; bushed grassland

Salinity/sodicity : Hoderately saline from 58cm and strongly saline from 8lcm;

Surface sealing
Drainage class

A O~18cm

Bt = 18-58cm

Bky 58-8lcm

Cky 81-173cm

strongly sodic from 18cm
: 2cm weak
: Imperfectly drained

Dark greyish brown (1OYR 5/2 dry, 1O0YR 4/2 moist); clay; weak,

fine to medium, subangular blocky structure; slightly hard when dry,

friable when moist, sticky and plastic when wet; strongly calcareous;
many very fine, few fine pores; common very fine and fine,few medium

roots; pH-H, O = B,2;

2
(sample no. 155-66a)

Dark grey (lOYR 4/1 moist); clay; moderate, coarse, prismatic

structure breaking to moderate, medium to coarse, angular blocky:.

very hard when dry, firm when moist, sticky and plastic when wet;

patchy, moderately thick clayskins; strongly calcareous; common

very fine, few fine pores; few, very fine and fine roots; pH—Hzo = 9,0;
(sample no. 155-66Db)

Dark greyish brown (lOYR 4/2 moist); clay; weak, fine to medium,
subangular blocky structure; slightly hard when dry, firm when moist,
sticky and plastic when wet; strongly calcareous; some soft powdery
lime and gypsum crystals; few, very fine and fine pores; few,
very fine and fine roots; PH-H,0 = 8.3;

(sample no. 155-66c¢)

Dark greyish brown (lOYR 4/2 moist); clay; weak, fine to medium,
subangular blocky structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; strongly calcareous; some soft
powdery lime and gypsum; common very fine, few fine and medium pores;

few very fine roots (some dead);
{sample no. 155-664)
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C 173-233cm Grey (lOYR 5/1 moist); clay; sticky and plastic when wet;
(augered) strongly calcareocus; pHquo = 8.0
(sample no. 155-66e)



1-95
LABORATORY DATA OF PROFILE DESCRIPTION No: #7

LD OBSERVATION No: 55-66 MAPPING UNIT: Ps 2.11 SOIL CLASSIFICATION: haplic XEROSOL
_aboralory 00, .... J = Tm 10284 |10245 | 10246 Depth (cm) - lo-18 . |18-58 |se-81 p1-173 |173-233
Horl zon s . - Z Gravel % -
Depth (cm) o168 | 1e-5§ ss-e1] #1-173 |173-233 M“
mzotj: 2 ¥V 8.3 89| 9.0 | 8.8 8.7 Sand % 2.0 — 0.05 mm 42 | 40 a 38 30
pH-KCI " 7.3 1.6 | 7.7 7.8 7.7 Siflt % 0.05-0.002mm | © 2 2 4 4
;at:(mwcm) 5 0.3 | 0.5| 1.9 | 4.5 6.5 Clay % 0.002-0 mm 52 58 54 66
TaC0g (%) Texture class € c c c c
450 4 (%] 0.1 0.4| 0.2 0.4 0.3 Dispersed clay %
C (%) 0,46 0.29 | 0.20 0.15 0.12 Flocculatlon index
N (%) Texture USDA:
;N Send % 2.0 — 1.0mm
CEC (me/100g), pH 8.2[40.0 | 38.0 | 44.4 | 46.6 | 540 v 1.0 ~ 0.500m
CEC .. . PHT.O n o 0.50~0.26mm
Exch.Ca (me/100g) 36.0 [36.0 | 26.0 | 50.0 | 41.0 o o 0.25~0.10mm
; » Mg 13.2 |14.6 | 13.2 0.9 4.9 » o 0.10 - 0.05mm
w K " 0.7 0.7 0.4 tr. 0.6 Tolal sand %
S 2.5 [10.5 | 21.0 | 13.5 17.0 Bl %
Sum of cations 52 | ez 61 64 64 Clay %
rsm sat. %, pH 8.2 100+ | 100+ 100+ | 100+ 100+ Yexture class
: w v nmpH70 |6 w | @ 29 n Buik density
ESP st pH 8.2 Molsture % w/v at:
Saturation extract: : pF O
Molsture % 55 70 2% 81 107 pF 2.0
_paste 8.2 9.0 | 8.3 - 8.0 pF 2.3
ECe (mmiho/cm) o.50 | 0,24 | 8.00| 17.% | 20.50 pF 2.7
Na (me/1) 1. | - |00 | 135 177 pF 3.0
%1 0.17 - 0.21 | ©0.24 0.14 pF 3.7
Ca .. 2.2 - 4.2 |18 ] 223 pF 4.2
Mg 1.4 - 5.0 {23.2 | 16.4 _Pi‘l'ﬂﬂm - ,""‘”’: Laboratory no. /
Sum of cations(me/i) {5.0 - 79.4 175 206 pH=H,0 (1:  w/v) Available | Total
€Oy (me/1) ~ E 5 = “ Exch. scidity (me/ 100g) Na (me/100g)
HCOz 2.0 - 7.0 10.0 1.0 c% L
ST 2.4 - | 72,0 |155 191 N% ca s
4 ve 0.3 0.3l | 0.62 9.0 6.0 P—Otsen{ ppm) Mg
of anions(me/1) 4.7 - 79.6 174 204 Mn .
SAR 1 3 a3 0 47 P (ppm)
Clay mineralogy: Various:
lO:fAizoa(mumq,
0,/A504
€50 5(mmol%)
~ray report: 4 gnd Bt horizenss Noatmorillomite asd illite.
Remarks:

Kenya Soll Survey
Drswing o, TROS0
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Profile description no. 28

Observation/date : 155-82; Garissa district; Bura East project area; 8/9/79
Soil classification : haplic XEROSOL
Mapping unit '3 P8 2412

Parent material

Physiography
Slope
Vegetation

Marine/lacustrine sediments

: Sedimentary plain

Less than 0.5%

: Chloris roxburghiana, Duosperma eremophilum, Indigofera
* schimperi; bushed grassland f

.

Salinity/sodicity : Moderately saline from BBcm; strongly sodic from 18cm

Surface sealing : 1-3mm thick, moderate
Drainage class : Imperfectly drained

A 0-18cm

Btl 18~55cm

Bt2 55-88cm

88-109cm

Dark greyish brown (1OYR 5/2 dry, 1OYR 4/2 moist); clay; strong,
very fine and fine, crumby structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; non-calcareous; many, very
fine and fine pores; many, very fine and fine roots; pH-HZO = 8.6; clear
and wavy transition to:

(sample no. 155-82a)
Dark greyish brown (lOYR 4/2 moist); clay; strong, coarse to very
coarse, prismatic structure breaking into weak, medium to coarse,
subangular blocky structure; hard when dry, firm when moist, sticky and
plastic when wet; broken, moderately thick clayskins; strongly
calcareous; many, very fine and fine pores; common very fine and fine,
few medium roots; pH—Hzo = 9.3; clear and smooth transition to:

(sample no. 155-82b)

Dark grey (lOYR 4/1 moist); clay; weak, medium to coarse, prismatic
structure; firm when moist, sticky and plastic when wet; broken,
moderately thick clayskins; strongly calcareous; common, very fine and
fine pores; very few,very fine (dead) roots; pH-Hzo = 9,0; gradual and
smooth transition to:

(sample no. 155-82c¢c)
Dark greyish brown (10YR 4/2 moist); clay; moderate, medium to coarse
angular blocky structure; firm when moist, sticky and plastic when wet;
no cutans observed; strongly calcareous; common, very fine and fine
pores; very few, very fine and fine (dead) roots; pB-H20 = 8.5;

clear and smooth transition to:
(sample no. 155-824)
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> 109-2l1lcm Grey (1OYR 5/1 moist); clay; moderate to strong, fine to
medium, angular blocky structure; firm when moist, sticky
and plastic when wet; common, moderate slickensides; strongly
calcareous; combn, very fine and fine pores; very few,
very fine and fine (dead) roots; pE-Hzo = 8.4
(sample nos. 155-82e and f)

ote: 5-10mm wide cracks extend into the Bt2-horizon, in which they are
partly filled up with sand.
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LABORATORY DATA OF PROFILE DESCRIPTION No:28

FIELD OBSERVATION No: 155_82 MAPPING UNIT: Ps 2.12 SOIL CLASSIFICATION: - haplic XEROSOL
Lebormery mo. .-+ /79| 12090] 12891] 12802 | 12093 | 12694 | 12895 || Oepth cm) 0-18 | 18-55] 55-83 | 88-109] 109-133 | 133-211
Horlzon 4 Bt Bt2 BC c c Gravel %
Depth fem) 0-18 18-55| 55-83 | 88-109 | 109133 | 133211 [[  Texturs, Timited
_pH-HO(1: 2 viv) 8.1 9.3] 9.4| 89 9.1 8.8 Sand % 2.0-0.05mm | 44 | 40 | 38 30 32 32
_PH-KCi " Sit % 0.05-0.002mm | 5 P 4 6 6 6
EC (mmho/cm) . 0.25| 0.50 1.4 4.5 3.5 4.5 Clay % 0.002-0 mm | 54 | S8 64 62 52
CaCOg (%) 0.4 | 2.1 3.2] 2.2 2.0 1.9 Texture class ¢ c ¢ c c e
Caso (% tr tr tr 0.4 0.2 1.4 Dispersed clay %
C ' Flocculation index
3 (%) Texture USDA:
C/N Sand % 2.0 — 1.0mm
CEC (mo/100g), PH 82| 7.9 | 27,5 | 32,2 | 31.8 | 33.4 - v v 1.0 ~ 0.50mm
CEC .. . pH7.0 i . w 0.50~0.25mm
"Exch.Ca (me/100g) 35.5 | 98.6 | 32.7 | w1 | 157 - w o 0.25=0,10mm
i. N e M S0 2 v 0.10- 0.05mm
w K = 35 1 1.5] 08 | o5 0.4 - Total sand %
o 0.3 6.8 | 14.7 | 20.6 14.9 - Siit %
8um of cations 41 m -3 Clay %
Basosat. %, pH8.2 | 100 |00, = Texture class
» w % pHT.0 Bulk density
ESP at pM 6.2 e “ ol s = Wolsture Sw/var
Saturation extract: pF O
Moisture % 54 45 98 96 98 pF'2.0
PH-—paste 8.1 | 1.8]7.8 | 1.8 1.6_| 8.0 pF 23
ECe (mmho/cm) 0.40| 0.3 0.40 [14.0 7.0 | 14.5 pF 2.7 /
Na(me/1) 2.00| 1.25 1.40 | 126 150 142 || pF3.0
K 0.20] 0.22 0.24 | 0.24 | o0.22 | o0.22 || PF37
Lo 1.00] 1.50 2.00 | 5.00 6.5 | 1.50 || PF4.2
= 1.50 ) 1,00 1,46 | 8,75 | 13.3 0.40 | Ew Laboratory no. 12739/ 19
Sum of cations(me/l) | 4.7 | 4.0] 5.1 140 170 144 |1 pH-HL0 (1: 2pv/v) 8.0 Avsilable | Total
[CO4 (me/i) 0 0 ] 0 0 ] Exch, acidity (me/ 100g) 4 Na(me/100g) | o 47
O3 - 2.32| 2.09 3.50 | 7.3 7.6 8.0 c% P o "0
e 1.20 0.10 0.5 | 130 160 | 13s N% Ca 17.6
4, " 0.94| 0.94 0.94 | 0.94 - 1.88 0.94 P—Oisen(ppm) Mg ., 1.0
o sionsimert) 4.5 | 3.0] 49 138 169 | 144 | Mo . 0.39
iz R 8 el - P_(ppm) 20
Clgy mineralogy: Various:
102/A1,04(mot/mot) .
0,/R305 ..
220 3 (mmol%)
[T2Y TOPOM: ) snd Bt1 horisonss Iilite greding inte wentmorillenite,
both poarly crystallised.
Remarks:
Kenya Soli Survey




Profile description no.

1-99

29

Observation/date

Soil classification
Mapping unit

Parent material
Physiography
Vegetation

Salinity/sodicity

Surface sealing
Drainage class

H

155-85; Garissa district; Bura East Irrigation project;
12/9/79

calcic or haplic XEROSOL

Ps 2.12

Marine/lacustrine sediments

Less than 0.5%

Chrysopogon aucheri, Chloris roxburghiana, Combretum
hereroense; bushed grassland

Moderately saline from 40cm and strongly saline from
72cm; strongly sodic from 10cm

2mm thick, moderate

Imperfectly drained

A 0~10cm Very dark grey (lOYR 5/1 dry, 10¥R 3/1 moist); clay; moderate, fine
to medium, subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; non-calcareous;

many very fine, few fine pores; many, very fine and fine roots;
pa-azo = 7.8; clear and smooth transiton to:

(sample no. 155-85a)

Bt  10-40cm Very dark grey (10YR 3/1 dry and moist); clay; moderate, coarse .
to very coarse, prismatic structure breaking into weak, medium to
coarse, angular blocky structure; very hard when dry, firm when
moist, sticky and plastic when wet; patchy, thin clayskins;
calcareocus; few, very fine, fine and medium pores; common very fine,
few fine rooté: moderate biological activity; pB-320 = 9,1;
gradual and smooth transition to:

(sample no, 155-85b)

Btk 40-72cm Dark greyish brown (1OYR 4/2 moist); few, fine, faint,grey
mottles; clay; moderate, medium to coarse, angular blocky structure;
firm when moist, sticky and plastic when wet ;broken moderately
thick clayskins; calcareous; some soft powdery lime; common very fine,

few fine and medium pores; few, very fine and medium roots; moderate
biological activity; pﬁ-ﬂzo = 8.5; gradual and wavy transition to:

(sample no. 155-85¢)



Btky

BCyz

72-108cm

108-157cm

157-247cm
(augered)

1-100

Very dark greyish brown (1OYR 3/2 moist); clay; weak,
medium, angular blocky structure; firm when moist, sticky

. and plastic when wet; few, weak slickensides and patchy,

thin clayskins; calcareous; about 5% Ca.CO3 concretions and
soft powdery lime;3-5% gypsum crystals; many, very fine
pores; no roots observed; pa-320 = B8,0; diffuse and

smooth transition to:

(sample no. 155-854)

Grey (lOYR 5/1 moist); clay; moderate, very fine and fine

anguiar blocky structure; friable when moist, sticky and

plastic when wet; broken, moderately thick clayskins;

non-calcareous; many gypsum and salt crystals; pB-Bzo = 8.2;
(sample no. 155-85e)

Light grey to grey (lOYR 6/1 moist); clay; sticky and
plastic when wet; pa-nzo is about 8.0
' (sample nos. 155-85f, g and h)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 29

ELD OBSERVATION No: 15585 MAPPING UNIT: Ps 2.12 SOIL CLASSIFICATION: salsic or haplic XEROSOL ;
Laborstory no. ... 9 |12968 |12969 | 12970 J12g71  |12972 | 12973 || Depth (cm | o-10 |1040 |40-72 |72-108 |108-157 |157-184
Horlzon A Bt | Btk Dty »Wys o1 Gravel %
Dopth {cm) 0-10 | 10404072 | 72-108 | 108157 [157-184 || Torvere, Timited
PHH,012k V) | 8.1 | 8.9 | 8.4 | 8.2 | 8.4 [ 8.2 Sand%20-<005mm (42 | 42 | 36 | 36 | 36 | 30
TDH-KCI " Silt % 0.05-0.002mm 3 4 10 2 2 2
EC(mmho/cm) .. 0.75 | 0.90f 5.0 | 7.0 1.0 7.0 Clay % 0.002-0 mm 52 54 | 54 2 | 62 62
CaC0y (%) 2.0 | 2.4 2.5 | 23 3.1 3.1 Texture class ¢ 18 o c ¢
CaB0 (%) i tr tr 0.8 0.4 0.3 Dispersed clay %
C (% : Flocculation index
Fm Textws USDA:
C/N : > Sand % 2.0 ~ 1.0mm
j°E° (me/1009), PH 82| 40.0 [32.5 | 36.2 | 38.2 |35.8 - s« 1.0 ~ 0.50mm
CEC . . PpHT.0 w e 0.50~0.25mm
Exch.Ca (me/100g) 35.2 [46.2 | 63.7 | 2.2 |21.2 i 1o 0.26~0,10mm
i Mg 24| 11 — - - - » » 0,10~ 0.05mm
_ o 2413 | 02 | 041 | 0.2 - Total sand %
" w Na . 13| 6.7 12.1 9.3 12.6 = Siit %
?l of cations 41 %5 e = = =5 Clay %
Base sat. %, pH 8.2 100+ 1004 ! £ - = Texiure class
F o %, pH 7.0 Bulk density
ESP at pH 8.2 3 2 33 4 5 = Moisture % w/v st:
Saturation extract: pFO,
o alnin L Bnl.% - o 20
' 1.8 186 175 } 14 |74 | - || PF23
ECe (mmho/cm) 1.3 | 4.0 |13.0 20.0 |21.0 = pF 2.7
a (me/1) 5.00| - |97.0 140 | 150 - pF 3.0
& 03] - | 0.28 | 0.44 | 0.18 - pF 3.7
Ca .. 595] - [16.3 | 20.3 |28.5 - pF 4.2
big .. 21| - (174 | 321 | 300 ® —Fﬁﬂrﬂ_m i L Laboratory 00.12732 /79
of cations(me/t) |13.6 - | 13 0@ | 209 - pH-H,0 (12 v/v) 8.4 Available | Total
COq (me/1) 0 o) o [ [ - Exch. acidity (me/ 100g) - Na(me/100g) | 4 co
s E s9] - 1oy 7.3 | 8.6 - c% 011 X 0.4
b1 " 6.10 - | 12 182 190 - N% Ca . 7.4
{ v 1.00[1.00 | 7.30 |10.3 13.0 - P—Olsen( ppm) Mg .. 7.0
of anions(me/l) 1.1 - | 130 | 200 212 - T 0.14
SAR 2 - 24 | 25 28 - P (ppm) b
Clay mineralogy: Verious:
/Al Og(mot/mol)
102/R05 .
850 3(mmoi%)
ay report:
Remarks:
Kenys Soii Survey
Diawing ho. T80%0
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LABORATORY DATA OF PROFILE DESCRIPTION No: 23 Costimeed.

VESERVATION Mo: 155-85 MAPPING UNIT: Ps 2,12 SOIL CLASSIFICATION: omlolo ;;:apls.o
B
(AAOry RO, ... #q 4 |1297% Depth (cm) 220- 1247
On c2 o Gravel %
184~ (220~ Texture, limited
o o 220 |21 |__pretreatment ;
1,0(1:24 v/V) 8.2 { 8.0 Sand % 2.0 ~0.05 mm | 26 28
ct " Silt % 0.05-0.002mm | 5 6
— 1.5 | 1.0 Clay % 0.002-0mm | 66 66
(13 (%) 2.4 | 0.9 Texturs class ] ¢
) 4 (%} 0.4 | 0.7 Dispersed clay %
¥ Flocculation index
) Texture USDA:
Sand % 2.0 — 1.0mm
' (me/ 100g), pH 8.2 33.4 | 32.2 o s 1.0 = 0.50mm
v PHTD v o 050~ 0.25mm
.Ca (me/ 100g) 2.2 w e 0.25—0.10mm
u - - - o e 0,10 = 0.05mm
K " 0.2 0.2 Tolal sand %
L Na - 12.1 8.2 Silt%
of cations = o Clay %
sat. %, pH 8.2 - - Texture class
v %, pH7.0 Bulk density
at pH 8.2 36 25 Moisture % w/v at:
extract: pF O
il 125 | 11 oF 2.0
Hpaste : 1.6 1.1 pF 2.3
{menho/cm) 17.5 |17.0 pF 2.7
/1) 146 | 142 pF 3.0 .
- 0.13 | 0.38 pF 3.7
o 11.3_|11.0 pF 4.2 :
pox Ferillity aspecis:
17.7T |17 (0 em) Laboratory no. /
of cations(me/1) | 115 | 112 pH-H0 (1 v/V) Avallable | Total
{me/1) 0 0 Exch. acldity (me/ 100g) Na (me/100g)
Py > 4.66 | 1.9 c% K w
" 161 158 N% Ca .
¥ 3.60 | 3.90 P~Olsen (ppm) Mg o
SAR
wl P (ppm)
ay mineralogy: Various:
/ Al,04(mol/mot)
RoO3 =
3||lnol'n
y report:
Remarks:

Konya Soll Survey
Drawing No. 79050
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Profile description no. 30

Observatioq/date : 155-88; Garissa district; Bura East project area; 11/9/79
Soil classification : luvic XEROSOL : '
Mapping unit : Ps 2.12
Parent material : Marine/lacustrine sediments
Physiography : Sedimentary plain
Slope : Less than 0.5%
Vegetation : Chrysopogon aucheri, Chloris roxburghiana, Indiqgofera
~ schimperi; bushed grassland
Salinity/sodicity : Slightly saline from 70cm and strongly saline and strongly
sodic from 1l2cm
Surface sealing : 1-3mm thick, strong

Drainage class

A 0-10cm

Bt  10-33cm

Btk 33-70cm

: Imperfectly drained

park greyish brown (1OYR 4/2 dry and moist); sandy clay; moderate,
very fine to fine, subangular blocky structure; slightly hard when
dry, friable when moist, sticky and plastic when wet; calcareous;
many, fine pores; many, very fine.énd fine yoots; pH-Ezo = 8,2; clear

and smooth transition to:
(sample no. 155-88a)

park grey (lOYR 5/2 dry, 1OYR 4/1 moist) clay; moderate, medium to
coarse, prismatic structure breaking into weak, medium to coarse,
angular blocky; slightly hard when dry, firm when moist, sticky
and plastic when wet; few, weak slickensides; calcareous; few
very fine and f'ine few medium pores; common, very fine and fine
roots; moderate biological activity; pB-Bzo = B.4; gradual and wavy
transition to:

(sample no. 155-88b)

park greyish brown (LOYR 4/2 moist); few, fine, faint, grey
mottles; clay; moderate, coarse to very coarse, prismatic
structure breaking into moderate, coarse, angular blocky; firm when
moist, sticky and plastic when wet; patchy, thin clayskins and
common, weak slickensides; strongly calcareous; about 2% soft
powdery lime; common, very fine pores; few, very fine roots;
pH-Bzo = 8.0; diffuse and smooth transition to:

(sample no. 155-88¢)



3tky

B3Cyz

70-112cm

112-178cm

178-270cm
(augered)

1-104

park brown (1OYR 4/3 moist); few, fine, faint, grey mottles;
clay; weak, coarse, angular blocky structure; firm when moist,
sticky and plastic when wet; few, weak slickensides; strongly
calcareous; about 2% soft powdery lime and about 5% gypsum
crystals; common, very fine pores; few, very fine roots;
pB-H20 = 8.1; gradual and smooth transition to:

(sample no. 155-88d)

_-.Btown (10YR 5/3 moist); common, fine, faint, grey mottles; cles

weak, fine, medium and coarse, angular blocky structure;
firm when moist, sticky and plastic when wet; few, weak
slickensides; strongly calcareous; many gypsum and salt crystals;
common, very fine pores; no roots observed; pﬁ-Hzo = 8.6;

(sample no. 155-88e)

Light grey to grey (lOYR 6/1 moist); clay; sticky and plastic
when wet; elightly calcareous.



D OBSCRVATION Neo: ~ 155-88

1-108 -
LABORATORY DATA OF PROFILE DESCRIPTION No: »

MAPPING UNIT: Pe 2,12

:  luvie XEROSOL
SOIL CLASSIFICATION:

boratory m. .../ Ii_tm 13024 {13025 {13026 | 13027 Depth (cm) 1 010 }10-33 (3370 {70-112 | 112178
s Al s | »x | suy | mop o b S
pth (cm 0-10 | 10-33]33-70 [70-192 [112-178 bl Biapd
-H0(: 24 v/v) 8.1 | 8.8 1.6 | 7.5 | a5 Sand%20-005mm | 50 | 42 | 42 | @ 36
-KCl i §ilt % 0.05~0.002mm § 1 10 2 2 4
; (mmho/cs) . 0.35| 0.40] 1.8 | 2.8 5.5 Clay % 0.002~0 mm 44 | 48 | 56 58 60
gg;m 3.5 | 4.2 | 4. 4.0 4.5 Texiure class x| 0 2 s a
50 4 (% tr| ]| & | 09 1ol Dispersed clay %
(%) Flocculation index
m Texture USDA:
N $and % 2.0 - 1.0mm
C (me/100g), pH 8.2| 35.1 | 31.5 | 32.5 | 32.2 39.8 o » 1.0 = 0.50mm
C w o pHTO ‘ w w 0.50=0.25mm
ch.Ca (me/ 100g) 56,5 | 54.7 | 76.0 49 |° 4.0 » s 0.25~0.10mm
W . 1.0 2.4 1.5 = - v 0.10=0,05mm
e 1.9 07| 0.8 | 0.1 0.6 Total sand %
- 08| 1.8) 1.9 | 3.5 | w2 Silt %
n of cations 60 b ] %0 - - Clay %
:ll. %, pH 8.2 100+ | 100+ | 100+ = o Texture ciass
" % PHT.O Bulk density
> ot pH 8.2 2 6 6 1" 36 WMoisture % w/v at:
Tllnn extract: pF 0
sture % o | 6 | e 68 108 pF 2.0 :
e 8.2 |84 (1.8 |81 7.9 bF 2.3
tn/eny 015 055]3.0 |ss | 160 oF 2.7
N 2,05 | 130 1213 l1so | gn pF 3.0
" 0.41 | 0.26 | 0.26 | 0.64 0.56 pF 3.7
o 2.0 | 2.10| 8.80 {24.8 [19.3 pF 4.2
E =f =1 - l6s |z tﬂ"ﬁ“"’ Laboratory no.z725 /19
of cations(me/l) s - - 5.5,1 1461 pH-HZQ (1 a,vlv} 8.5 Avallable | Totat
(me/1) 0 o 0 0 Exch, acidity {me/ 100g) - Na(me/100g) | 5 4
" 0.61 | 0.61|3.90 |33 | 6.67 c% 0.83 K o 0.24
" 6.00 | 3.76 |21.5 |a4.0 135 N% - ca . 25.9
" 064 | 032) 468 | 808 |18.0 P-Qlsen(ppm) Mg . 1.2
anions(me/1) 7.3 4.8 129.9 |55.8 "[160.6 Mn .. 0.12
T PR B P P (ppm) 8
by mineralogy: Various:
Al503(mot/mot)
R,05 .
mmoiY%)
f report.
Remarks:

Kenya Soll Survoy
Drawing Ho 70050
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Profile description no. 31

Observation/date
Soil classification
Mapping unit
Parent material
Physiography

Slope

Vegetation

Salinity/sodicity
Surface sealing

Drainage class
A O~10cm

AB. 10-25cm

tk 25-50cm

: 155-89 Garissa district, Bura East project area; 11/9/79
: orthic SOLONETZ

‘s P8 2.12

: Marine/lacustrine sediments
: Sedimentary plain
: Less than 0.5%
¢ Chrysopogon aucheri, Sporobolus helvolus, Indigofera
- schimperi, Acacia reficiens; bushed grassland
Moderately saline from 50cm and strongly saline from 102cm;
atrbngly sodic from 25cm
: 3mm thick, weak
: Imperfectly drained
Greyish brown (1OYR 5/2 dry and moist); clay; weak, very fine,
crumby structure and weak, very fine to fine, subangular blocky
structure; slightly hard when dry, friable when moist, sticky

and plastic when wet; calcareous; many, fine pores; common,
very fine and fine roots; pn-azo = 8.3; clear and smooth
transition to:

(sample no. 155-89a)

Dark greyish brown (lOYR 4/2 dry and moist); clay; moderate,
medium to coarse, prismatic structure breaking into weak, medium,
subangular blocky; slightly hard when dry, friable when moist,
sticky and plastic when wet; calcareous; many very fine and
common fine pores; common, very fine and fine roots; pH-HZO -
9.2; gradual and smooth transition to:

(sample no. 155-89b)

Greyish brown (l1OYR 5/2 moist); clay; moderate, coarse to very

coarse, prismatic structure breaking into moderate, medium and

coarse, angular blocky; hard when dry, firm when moist; sticky

and plastic when wet; few, weak slickensides; calcareous;

about 1% soft powdery lime; few, very fine and fine pores; few,

very fine roots; pH-Hzo = 9.3; gradual and wavy transition to:
(sample no. 155-89¢)



Btky

Ccl

c2

50-102cm

102-166cm

166~194cm
(augered)

194-257cm
(augered)

1-107

park brown to brown (1OYR 4/3 moist); common, fine, faint,
grey mottles;clay; weak, coarse, angular blocky structure;
firm when moist, sticky and plastic when wet; patchy, thin
clay skins and few, weak slickensides; slightly calcareous;
about 1% soft powdery lime and about 2% gypsum crystals;
few, very fine pores; no roots; pH-H,0 = B.6; gradual and
smooth transition to:
(sample no. 155-89d)

Grey (lOYR 5/1 moist); clay; moderate, fine, medium and
coarse, angular blocky structure; firm when moist, sticky
and plastic when wet; common, moderate slickensides;
non-calcareous; common salt crystals; few, very fine, pores;
no roots; prEzo = 8.6

(sample no. 155-89%e)

Grey (lOYR 5/1 moist); clay; sticky and plastic when wet;
non-calcareous; pH-320 = B.4
(sample no. 155-89f)

Light grey to grey (1OYR 6/1 moist); clay; sticky and
plastic when wet; non-calcareous; pﬁ—Bzo = 8,2
(sample no. 155-89g)



-DOBSERVATION No: 15589

1-108
LABORATORY DATA OF PROFILE DESCRIPTION No: 31

MAPPING UNIT: Pa 2,12

SOIL CLASSIFICATION: orthic SOLOWSTZ

gboratory ne. .... /19 | 13037 13038 [13039 | 13040 | 13041 13042 Depth (cm) 0-10 | 10-25 | 25-50 | 50-102 | 102-166 | 166-194
ol zon A D Ptk | Bty s c1 Gravel %
epth (cm) 0-10 | 10-25 | 25-50 | S0-102| 102-166 | 166-194 M‘:“
A~H0(1: 2% v/v) 8.0 | 8.8)] 9.2 | 8.5 8.7 8.9 Sand % 2.0-005mm | 42 | 36 |38 ] 24 2
i-Kei " Siit % 0.05~0.002mm 8| 10 6 2 [ 4
C (meho/cm) .. 0.50 | 0.55] 075 | 5.0 | 8.0 | 7.0 || clay 0.002-0mm 50 |54 [ 56 |10 | e 10
O, (%) 06 | 42| 2. | 2.2 3.6 1,6 Texture class c] ¢ ¢ e e c
850 4 (%) 0.1 0.1 | 0.1 0.1 tr tr Dispersed clay %
(%) Flocculation index
(%) Texture USDA:
-, Sand % 2.0 ~ 1.0mm
%C (me/100). PH8-2{ 32,5 |33.0 [33.0 [37.4 | 3.6 32.2 # o 1.0 = 0.50mm
C .. . pH7.0 w o 0.50~0.25mm
chCa (me/1000) | 54.5 | 8.5 | 361 |20.2 | 8.6 | 147 || . . 025-0 10mm
+ Mg . 1.8 | 3.0 | 4.2 - - - s w 0.10 = 0,05mm
b L 28] 1.6 ] 1.3 | 0.4 | 0.4 0.3 Total sand %
e 7 141 42177 173 | 96 | o4 | S%
m of cations 61 o] 01 - i - Clay %
0 sat. %, pH 6.2 1006| 1006 | 1008 | = - * Texture class
i %, pH 7.0 Bulk density
P alpH 8.2 Y B O e 2 Wolsture % w/v at:
ion extract: pF 0
lisiure % 55 (] 48 41 17 138 ‘pF 2.0
-paste 8.3 | 8.4 | 8.5 8.0 8.0 1.9 ‘pF 23
8 (mmho/cm) 0.90] 0.8 1.0 |12.0 | 16.0 14.0 pF 2.7 .
(me/1) 3.50| 6.50| 8.00 |75.0 130 180 pF 3.0
" 031 0.31| 0.13 | 0.21 | 0.21 0.13 pF 3.7
= 3.30| 0.75) 0,75 |15.8 | 11.5 11.5 pF 4.2
- 2.10| 1.00| o0.60 |32.9 |20.8 | 20.8 m*““‘ Laboratory no.12724 /79
p of cations(me/l) | 9.2 | 8.6 | 9.5 123 163 140 pH-H,0 (1: 24v/v) 7.9 Avallable | Totai
y (me/1) 0 tr (/] 0 10 0 Exch, acidity (me/ 100g) - Na(me/1000) | 0.65
Py 0.67] o0.67] 1.33 | 7.33 | s5.98 9.30 || €% 0.92 K 1.12
ks _J.00| 6.95| 8.00 100 132 120 N% = Ca . 18.3
= 1.12| 0.64| 1,92 | 13,9 18.0 8.96 P-~Disen(ppm) Mg . 7.2
of auions(me/T) 8.8 | 8.3 [10.5 | 122 156 138 Mn . 0.98
N e B o S U e 32 45 P (ppm) 23 :
ay mineralogy: Various:
/AlD(mot/mol)
/R05 .
D 5(mmol%)
y report:
n-'w:

Kenya Soll Survey
Drawing Mo 74050



IELDOBSERVATION No: 15589

MAPPING UNIT: Pe 2.12

1-109
LABORATORY DATA OF PROFILE DESCRIPTION No:

SOIL CLASSIFICATION: wr
3 194-

3 Continmed

Leboratory no. ... / g0l 1300 Dopth (cm)
Horlzon c2 Gravel %
“Dopth (cm) 2 i g
_PH-H0(1: 2§ v/v) 8.5 Sand % 2.0 ~0.05 mm 2
!1-&6! " 8iit % 0.05-0.002mm SN
EWM) v 7.0 Clay % 0.002—0 mm
CaCog (W) 1.8 Texture class [}
Cas0, (%) 1.0 Dispersed clay %
cMw Flocculation index
Tlﬂ Texture USDA:
:IN‘ Sand % 2.0 — 1.0mm
CEC (me/1003), pH 8.2] 41 ¢ . 1 1.0 = 0.50mm
?EC w ow PpHT.O s u 0.50~0.25mm
acu {me/ 100g) 14.7 o 0.25=0,70mm
N - = w s 0.10 = 0.05mm
'_u K i 0.2 Total sand %
w Na 9.1 siit%
Sum of cations - Clay %
sal. %, pH 8.2 - Texture class
" » % pH7.0 Bulk density
al pH 8.2 22 Moisture % w/v at:
Satwation extract: pF 0
% 1y oF 2.0
® 7.6 PF 2.3
(mmho/cm) 14.0 pF 2.7
(me/l) 132 pF 3.0
e o 0,26 pF 3.7
8 . 7.5 pF 4.2
v 15.4 [l!m“"i'l !M= Laboratory no. /
of cations(me/l) | 155 PH-H0 (11  wv) Available | Total
{me/1) o ; Exch, acidity (me/ 100g) Na (me/100g)
S 9.99 C% K .
" 124 N% Ca .
by o 5,04 P—Qisen(ppm) Mg
of anlons(me/1) 139 M .
SAR 39 P (ppm)
lay mineralogy: Various:
2/ A0 (mol /mol)
Ry03 .
3(mmots)
Ay report:
Remarks:

Kenya Soil Survey
Diewing Wo. T90°4
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Profile description no. 32

Observation/date : 155-91, Garissa district, Bura East project area; 11/9/79
Soil classification orthic SOLONETZ

Ps 2.13 '

Marine/lacustrine sediments

Mapping unit

Parent material

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Chloris roxburghiana, Combretum
‘hereroense, Duosperma eremophilum; dwarf shrub grassland

Salinity/sodicity : Moderately saline from 22cm and strongly saline from
50cm, * strongly sodic from 22cm onwards

Surface sealing : 1-5mm thick, weak

Drainage class : Imperfectly drained

A 0-22cm Dark grey (1OYR 4/2 dry, 1OYR 4/1 moist); clay; moderate, medium to
) coarse, subangular blocky structure; hard when dry, firm when moist,
sticky and plastic when wet; calcareous; many, very fine and fine
pores; few, very fine and fine roots; pH—H2O = 8.0; clear and smooth
transition to: ‘
(sample no. 155-9la)

BA 22-50cm park greyish brown (1OYR 4/2 moist); clay; weak, medium to coarse,
| prismatic structure breaking into moderate, medium to coarse,
angular blocky; hard when dry, firm when moist, sticky and plastic
when wet; no cutans; calcareous; many, very fine and fine roots;
few very fine and fine, very few medium roots; pH-520 = 8.3; clear and
smooth transition to:
(sample no. 155~91b)

Btk 50-78cm Dark brown (1OYR 3/3 moist); clay; moderate, medium to coarse, angular
blocky structure; firm when moist, sticky and plastic when wet; no
cutans(?); calcareous; lime pseudo mycelium; common, Very fine and
fine pores; few very fine and fine, very few medium roots; pH-H,0 =
7.9; clear and smooth transition to:

(sample no. 155-9lc)

Btky 78—108cm park brown (1OYR 3/3 moist); clay; strong, very fine and fine,

: angular blocky structure; firm when moist, sticky and plastic when
wet; broken, moderately thick clay skins; 3-5% soft powdery lime and
about 5% gypsum crystals; calcareous; many, Very fine and fine pores;
very few, fine roots; pH-320 = B8.0; gradual and smooth transition to:

(sample no. 155-914)
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BCk 108-~124cm Dark grey (lOYR 4/1 moist); clay; weak, very fine and fine,
angular blocky structure; friable when moist, sticky and
plastic when wet; many, strong pressure faces; calcareous;

 about 10% soft powdery lime;many , very fine and fine pores;
very few, very fine roots; pH-Hzo = 7.9;
(sample no. 155-91le)

c 124-224cnm - Grey (1OYR 5/1 moist); clay; sticky and plastic when wet;
(augered) ~ slightly calcareous; pE-HZO = 8.0
(sample nos. 155-91f, g and h)
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LABORATORY DATQ OF PROFILE DESCRIPTION No: 32

ELDOBSERVATION No: 155-91 MAPPING UNIT: Ps 2.13 SOIL CLASSIFICATION: orthic SOLOWETZ
Laboratery no. .... /19 | 12864 | 12965 12966 | 12967 | 12868 12869 Depth (cm) 0-22 | 22-50 | 50-78 | 78108 ) 10B-124 }124-145
Hortzem 4 M| Pk | Bty BCk ¢ Gravel %
Dopth gomp 0-22 |22-50 | 5078 [18-108 | 108124 | 124145 || Textire. Timited
WA viv) | 8.0 | 8.5 ] 82| - 8.1 8.4 || Sand%20-005mm | 42 | 38 | 32 | 32 | 2%
hm o : Siit % 0.05-0.002mm | g 8 4 b ute 4 10
EC (echa/em) ., .40 281 a0l - 4.0 3.5 || Claynoo02-omm |50 | 54| 66 | 6 | 62 6
CaCO4 (W) IOl B T T 1.9 1.6 Texture class ¢ ¢ o ¢ c ¢
CaS0 (%) s sr ] te | tr | 4 tr Dispersed clay %
C (%) Flocculation index
N % . Textws USDA:
C/N Sand % 2.0 ~ 1.0mm
CEC (me/100g), pH 8.2| 33.0 |5T.0 | 5.4 | S1.4 | 39.8 55.0 w e 1.0 = 0.50mm
CEC . . pH 7.0 o v 0.50~0.25mm
FXChCa (mo/1000)  [s2.2 |23.7 | 312 | 2.2 | s6.2 22.2 v 0.25-0.10mm
_';* " 2.1 - - - - - o 0.0 - 0.05mm
el - -4d 1.6 ] 0.7 | 05| 0.4 | 0.3 0.2 Total sand %
» Na . 4.0 |14.8 | 21.1 | 21.8 | 16.9 20.6 St %
um of cations’ e - - - - Clay %
sat. %, pH8.2 {100+ | - - - - - Texture class
" v %, pHT7.0 Bulk density
® pH 8.2 12 | 26 4 42 42 k14 Moisture % w/v at:
Satwration extract: PF O =]
oisture % 70 | 8 [ 122 | 107 100 70 pF 2.0
Hopeste 8.0 1.1 |15 | 7.6 7.6 1.1 PF 2.3
Ce {mmho/cm) 1.5 | 14.0 | 18.0 [17.5 16.5 12.5 pF 2.7
(me/1) ‘ 125 | 106 | 123 | 122 11 103 pF 3.0
- 0,03| 0.21| 0.26 | 0.15 0.15 0.10 pF 3.7
o 1.0 | 2.0 |34.5 |34 35. ". pF 4.2
s 1.25| 12.5 ::.: w.: 1:: 9.: Wl! K gt Laboratory no.12733 ; 19
of cotions(me/l) 1451 | 141 | 181 | ‘975 | ‘1es 124 PH-H,0 (1 3jv/v) 8.3 Aviae | Youel
Py (me/1) 0 (] 0 0 0 [ Exch, acidity (me/ 100g) - Na(me/100g) | 2.66
FO3 S T T TR g 8.0 C% 0.51 K. 0.28
S - | 128 164 158 | 148 "3 N% - Ca . 28.4
T - 6.1 9.5 8.4 8.7 3.8 P—Oisen(ppm) Mg . 7.0
of anions(me/l) - 138 180 175 165 125 M .. 0.22
SAR 12 26 23 24 2 32 P (ppm) 12
lay mineralogy: Various:
Al,Oq(moi/mol)
R0 .,
05 (mmol%)
Y report:
Remarks:
Kenya Soit aun:Jy

Ovnming din Tarsen
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LABORATORY DATA OF PROFILE DESCRIPTION No: 32 Continued

'ELDOG!ERVATIM No: 155-91 MAPPING UNIT: Ps 2.1} SOIL CLASSIFICATION: orthic SOLONETZ
rL:wlw; ™. ..../q9] 12870] 12871 Depth (cm) ;10 :‘a;:-
Horlzon ] ¢ Gravel %
;. po :;95:- 15 T'u:uu. Timited
!l-ﬂzo(!a} v/v) 8.5 - Sand % 2.0 - 0.05 mm 22 24
!l_—xcl v Silt % 0.05-0.002mm 10 10
EW“" " 3.5 - Clay % 0.002-0 mm 68 66
E’E'-"“’ 2.4 2.0 Texture class [ c
Cas0, (%) | 0.8_ Dispersed clay %
C (%) Flocculation index
m Texture USDA:
CIN Sand % 2.0 ~ 1.0mm
SEC (me/100g), pH 8.2 53.4 | 51.4 “ v 1.0 = 0.50mm
CEC . . PH7.0 w s 0.50~ 0.25mm 5
5&0! (me/100g) 12,5 | 14.7 w o 0.26 ~0.10mm
» Mg = - s w 0.10 - 0.05mm
s K " 0.2 0.2 Total sand %
n Na o . 20.2 | 21.4 Silt %
um of cations - - Clay %
;m sat. %, pH 8.2 - - Texture class
Pl " % . pH7.0 Bulk density
En pH B2 B | % Molsture % w/v at:
Saturation extract: pF O
sture % 127 140 pF 2.0
H-paste 7.4 | 1.5 b il
08 (mta/om 10.0 | 8.5 . PF27
) 80.0 |72.0 - Aard
e 0.10]| 0.10 pras
Y 1.5 | 1.5 pF 4.2
o 9.6 | 6.3 WI! otk Leborstory no.  /
of cations{me/1) 01 85 . pH-H0 (1:  v/v Available | Total
Py (me/1) ] 0 Exch, acidity (me/ 100g) Na(me/100g)
05 7.8 | 8.4 ; c% K_:
" 90.0 |75.0 N% Ca .
el 19 ] 1.8 P--Oisen (ppm) Mg
h of anions(me/1) 100 85 Ma ..
8AR % | =z P (ppm) H
lay mineralogy: Various: !
Al,05(mol/mol)
/Ry03 .,
3 (mmol%)
feport:
Remarks:

Kenya Soll Suivey
Drawing Ne. 790G
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profile description no. 33

Observation/date

Soil classification

Mapping unit
Parent material
Physiography
Slope
Vegetation

Salinity/sodicity

surface sealing

Drainage class

A . 0-1lOcm

Btl 10-40cm

Bt2 40-75cm

Btk 75-120cm

155-93; Garissa district (Bura East project area); 11-9-79
orthic SOLONETZ

: Ps 2,13

Marine/lacustrine sediments

: Sedimentary plain

: Less than 0.5%

Chrysopogon aucheri, Schoenefeldia transiens,Combretum

hererocense, Grewia tenax; bushed grassland

: Moderately saline from 40cm and strongly saline from 75em;
strongly sodic from 1lOcm

: 2mm thick, moderate

: Imperfectly drained

very dark grey (1OYR 4/1 dry, 10YR 3/1 moist); sandy clayi
moderate, medium to coarse, subangular blocky structure;
hard when dry, friable when moist, sticky and plastic when
wet; calcareous; common fine and few medium pores; many,
very fine and fine roots;‘pﬂ—ﬂzo = 9,0; clear and smooth
transition to:

(sample no. 155-93a)

park grey (1OYR 4/1 moist); clay; moderate, coarse to very
coarse, prismatic structure breaking into weak coarse, angular
blocky structure; hard when dry, firm when moist, sticky and
plastic when wet; patchy, thin clayskins; calcareous;
few, f£ine pores; few very fine and common fine and medium
roots;'pH-Hzo = 9.1; gradual and smooth transition to:

(sample no. 155-93b)

park greyish brown (1OYR 4/2 moist); clay; moderate,

coarse, angular blocky structure; firm when moist, sticky and
plastic when wet; continuous, moderately thick clayskins,
calcareous; few, very fine pores; few, fine and medium roots;

pH-H,O = 8.0; gradual and wavy transition to:

- (sample no. 155-93c)

Grey (lOYR 5/1 moist); clay; weak, medium to coarse, angular
blocky structure; firm when moist, sticky and plastic when
wet; broken, thin clayskins; calcareous; about 5% soft powdery
lime; few, very fine, pores, very few, medium roots;

pH-H, O = B.0;

2
(sample no. 155-93d)



120-162cm

BCz 162-183cm

183-232cm

1-115

Light grey to grey (1OYR 6/1 moist); clay; sticky and
plastic when wet; slightly calcareous; some soft powdery
lime and about 15% gypsum crystals; pH-H,0 = 7.93

2
(sample no. 155~93e)

Dark greyish brown (lOYR 4/2 moist); clay; sticky and plastic
when wet; slightly calcareous; many salt crystals; pB—HzowB.o;‘
(sample no. 155-93f)

‘Grey (lOYR 5/1 moist); clay; sticky and plastic when wet;
non~-calcareous; pH—Hzo = 7,9
(sample no. 155-93g)

Cracks extend from the surface to about 40cm depth.
Profile was augered from 120cm onwards.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 33

IELD ORSERVATION Ne: 15593 MAPPING UNIT: Ps 2.13 SOIL CLASSIFICATION: SOLONETE
Labormtery mo. ... /0 | 12911 {12912 [12913 | 12914 | 12915 | 12916 Depth (om) 010 | 1 40-75 | 75-120] 120-162 }162-153
Horizon A | mer | w2 | e By 02 Gravel %
Depth (oo 010 | 1040 | 4075 |75-120 | 120-162 { 162-183 || ponrommem '
| pH—H 0182 2 v/v) 8.6 | 9.0 | 8.3 8.1 8.0 8.0 Sand % 2.0 ~0.05 mm | 49 48 1§ 0 | 32 26
PH-KC! » SHt % 0.05-0.002mm | " ¢ b - N
_EC{mmba/cm) .- 0.40| 0.70] 4.5 1.0 6.5 1.5 Clay % 0.002-0 mm 46 | 48 58 | &6 66 72
CaCoyt% 1.8 29 | 1.8 | 2.4 | 2. 1.9 Texture class = | ¢ c | ¢ c ¢
Cas0 %) tr | tr | W tr tr tr Dispersed clay %
C % ' Flocculation index
N (%) Texture USDA:
CIN : 8and % 2.0 — 1.0mm
(CEC (me/100). PH8.2{ 35,5 (34.6 | 33.4 | 49.0 | 49.8 .4 w 1.0 = 0.50mm
CEC » w PHT.0 _ v 0.50~0.25mm
me- (me/ 100g) 48.1 [20.2 | 16.2 | 25.1 | 29.7 18,2 w e 0.25—=0.10mm
w Mg . 1.6 - - - -~ - v u 0.10 - 0.05mm
R . 1,504 05} 05 | 03 0.5 || Totai sand %
v Na . 2.6 | 5.4 | 58] 10.6 | 10.6 17.3 il %
Sum of cations s b = A i - Clay %
Base sat. %, pH 8.2 100e| - e = el = Texture class
» » % pHT.0 Bulk density
EsPmpHB2 B 16 8 22 2 42 Moisture % w/v at:
Satwation extract: pF O
Molstwe % 61 o8 88 87 97 9 | pF 2.0
pH-paste 8.9 | 81 173 173 | 1.2 1.5 || PF23
ECe (mmho/cm) 0.70 | 0.35/12.5 |18.0 | 18.0 1.5 pF 2.7
Na(me/1) 1.50 | 1.%0|84.0 | 120 120 15 pF 3.0
K » 0.17 | 0.18{ 0.20 | 0.15 | 0.15 0.18 || PF 3.7
£4 - 400 | 200|275 |38.0 |41.0 0 || PFe2
Mg . z% 0.63 | 14,2 |22.1 | 20.8 ﬁ.z _Mm' eIty aspects: Laboratory no.12728 / 79
Sum of cations(me/t) |go | 4.3 | 126 | 180 182 73 PH~H,0 (1: 23V/V) 8.4 Available | Total
€0y (mo/1) o 0 0 0 P o Exch, acidity (me/ 100g) - Na(me/100g) | 2.11
HCO3 5.80 | 2.00) 8,00 | 7.99 | 8.05 | 8.72 C% 0.8) K« 0.26
= 1.00 | 1.00] 117 | 163 163 155 N% %0 Ca 25.9
. v 0,94 | 0.94| 0.94 9.40 | 9.40 9.40 P—Olsen (ppm) Mg 6.8
of anions(me/l) 7.7 3.9 126 180 180 173 Mo . 0.09
SAR 1 1 18 2 22 21 P (ppm) 12
Clay mineralogy: Various:
Al,04(mol /mot)
0,/Ry05 ..
00 5(mmol%)
—ray report:
Remarks:

Kenya Soll Survey
nwwiony Fv. Tamsi



MAPPING UNIT: Ps 2,13

2 1-117
LABORATORY DATA OF PROFILE DESCRIPTION

-

No: 33 Continaed

LD OBSERVATION No: 155-93 SOIL CLASSIFICATION: orthie BOLONETZ
sboratory 10. ... /79| 12917 Depth (cm) | e
;!ﬂl:m 0 Gravel %
epth (cm) ;gg— Tenture, llurl'!cd
E'"‘“z°“= 23v/v) 8.2 Sand % 2.0 - 0.06 mm 20
'i_'l-ﬂcl " Siit % 0.05-0.002mm 10
EC (mmho/cm) .. 5.5 Clay % 0.002—0 mm 10
2_-603(!! 1.6 Texiure class ¢
.'-:6040&) iy Dispersed clay %
> (%) Flocculation Index
N (%) Texture USDA:
il! Sand % 2.0 —~ 1.0mm
EEC (me/100g). pH 8.2| 34.6 o o 1.0 = 0.50mm
F:EB w o w PHTD s v 0.50~-0.25mm
ixch.Ca (me/1000) | 40,6 w o 0.25=0.10mm
Mg o - v s 0.10— 0.05mm
w K " 0.6 Total sand %
o Na .2 8it %
om of cations - Clay %
Jase sat, %, pH 8.2 - Texture class
no e % pHT7.0 Bulk density
sl pH 8.2 %0 Molsture % w/v at:
Satwration extract: PF 0 :
Isture % 114 pofF 2.0
H-poste 24 oF 23
(Ce (mmho/cm) 18.0 pF 2.7
& (me/ 1) 140 pF 3.0
o 0.15 pF 3.7
" 4.0 pF 4.2
" 15.0 F—me_t’ lm‘: Laboratory no. 7
of cations(me/l) | 179 PH-HO0 (11 v/ Avallable | Total
(me/1) 0 Exch. acidity (me/ 100g) Na (me/100g)
vy 1,80 C% e
o 168 N% Ca .
g 4.70 P-QOlsen(ppm) Mg
of enions(me/l) 184 W .
" 32 P (ppm)
blly mineralogy: Varlous:
Al205(mol/mol)
i - B :
3(mmoi%)
y repori:
Flemarks:

Kenya Soll Survey
Drewing Mo, 79050



1-118

Profile descrigtion no. 34

Observation/date : 155-90, Garissa district, Bura East project area; 11/9/79
Soil classification : orthic SOLONETZ

Mapping unit

Parent material

: Ps 2.14
: Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Sporobolus helvolus, Schoenefeldia transiens, Combretum
hererocense; bushed grassland. |

Salinity/sodicity : Moderately saline from 58cm, strongly saline from 80cm

Surface sealing

Drainage class

A O-8cm

BA 8-24cm

Bt 24-58cm

Btk 58-80cm

and strongly sodic from 24cm onwards
: 1=-3mm thick, moderate
: Imperfectly drained

Very dark greyish brown (1OYR 3/2 dry and moist); sandy clay;
moderate, very fine and fine crumby structure and weak, fine to
medium, subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; non-calcareous;
many, very fine pores; wany very fine and fine and few medium
roots; pH—Bzo = 8.9; clear' and wavy transition to:

(sample no. 155-90a)

park brown (lOYR 3/3 moist); clay; weak, medium to coarse,

prismatic structure breaking into moderate, fine and medium,

subangular blocky; very hard when dry, firm when moist, sticky and

plastic when wet; no cutans; strongly calcareous; common Very fine

and fine andlfew medium pores; common very fine and fine, few

medium roots; pH-Bzo = 8,9; gradual and smooth transition to:
(sample no. 155-90b)

park brown (1OYR 3/3 moist); clay; weak, coarse, prismatic structure
firm when moist, sticky and plastic when wet; broken, moderately
thick clayskins; strongly calcareous; few, very fine pores; few,
very fine and fine roots; pE-320 = 8.7; clear and smooth transition
to:

(sample no. 155-90c)
pDark brown (lOYR 3/3 moist); clay; moderate, medium, angular
blocky structure; friable when moist, sticky and plastic when wet;
broken, thin clayskins; strongly calcareous; about 2% soft powdery
lime; common, very fine and fine pores; very few, very fine (dead)
roots; pH—520 = 8.0; gradual and smooth transition to:

(sample no. 155-90d)



BCky BO-100cm

Ckyl 100-190cm

Cky2 190-240cm
(augered)

1-119

Dark grey (lOYR 4/1 moist); clay; moderate, fine to medium,
angular blocky structure; friable when moist,lsticky and
plastic when wet; common, moderate pressure faces; no cutans;
strongly calcareous; about 3% soft powdery lime and 10%
gypsum crystals; many, very fine pores; very few, very fine,
dead roots; pH-Hzo = 8.0; gradual and smooth transition to: '
(sample no. 155-90e)

Greyish brown (lOYR 5/2 moist); clay; moderate, fine to
medium, subangular blocky structure; friable when moist,
sticky and plastic when wet; common, moderate pressure
faces; no cutans; strongly calcareous; about 5% soft powdery
lime and 10% gypsum; few, very fine pores; no roots
observed; pB-H20 = 7,8

(sample no. 155-90f and g)

Greyish brown (1OYR 5/2 moist); clay; sticky and plastic when
wet; calcareous; about 5% soft powdery lime and 30% gypsum;
pH-H,0 = 8.2

(sample no. 155-9Ch)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 34

LD OBSERVATION No: 15590 MAPPING UNIT: Ps 2.14 SOIL CLASSIFICATION: orthio SOLONETZ
sboratory no. ... Q% 12872 1273 | 12878 | 12875 | 12876 | 128y Depth (cm) | o8 | 8242458 | 80-100 | 100-160
orizon 4  TO I Btk | BOky Oyt Gravel %
:gth (cm) 0-8 |8-24 |24-58 | 58-80 | Bo-100 | 100-160 ,._mm“d
H-H 0 (1:24 v/v) 8.0 | 8.9 | 8.9 8.1 8.2 8.1 8and % 2.0—0.05 mm | 46 44 38 40 38 32
H-KCI » 8% 0.05-0.002mm | 4 8 6§ | 2 2 6
C(mmho/cm) .. 1.5 120 | 13 3.5 | 4.0 5.0 Clay % 0.002—0 mm so | 48 | % 8 6o | 62
aCO3 (%) 2.0 | 2.1 | 1.8 1.8 | 2.0 2.0 Texture class | s ¢ [ 0 [ ¢
.so o (%) 0.1 0.1 0.1 0.1 0.2 0.8 Dispersed clay %
% Flocculstion index
™ _ ' Texture USDA: x
/N Send % 2.0 — 1.0mm |
Ecuunoog;. pPHB.2| 7.5 [33.0 | 39.0 | 39.8 4.6 | 39.8 s o 1.0 = 0.50mm
EC . . PpHT.0 ' w o+ 0.50~0.25mm
xch.Ca (me/ 100g) s0.2 [s0.2 | 31,2 1209 | 327 Z v v 0.25=0.10mm
w Mg 1.5 1.8 v o 0.10 = 0.05mm
v Ko . | 1.4 |08 | 0.2 | 0. 0.3 - Total sand %
[L Na .. 1.4 | 2.7 | 6.4 | 14.2 [ 18.0 - Silt%
of cations 55 56 Clay %
sal. %, pH 8.2 100+ | 100+ Texiure class
+ w %, pH7.0 Bulk density
at pH 8.2 4 T 15 32 45 i Moisture % w/v at:
ion extract: A pF 0 g
pisture % ] 13 2] 7 84 126 PF 20
i—-paste 7.5 | 8.0 | 8.2 7.4 | 1.5 7.4 || .PF 23
Ce (mmho/cm) 1.4 | 090 0.60 | 12.0 | 13.0 | 13.5 pF 27
f(me/1) 6.0 | 1.3 | 3.6 ]|90.0 | 60.5 | 65.0 pF 3.0
o 0.10| 0.03 | 0.06 | 0.21 0.31 0.15 pF 3.7
" 6.0 | 0.50] 1.0 6. 8. ; pF 4.2
% 2.50 1.: 1.25 zz.: ;e: ::: '_FTI;". Hyidy Spects: Laborstory no. 12731,79
of cations(me/l) |14.6 | 8.9 | 5.9 119 130 123 pH-H,0 (1: 33 v/v} 8.5 Available | Totai
D, (me/1) o - - 0 0 0 Exch. acidity (me/ 100g) - Na(me/100g) | 1.38
POy o | - - 7.6.| 8.0 7.5 C% 0.74 K . 0.44
P 3.0 - - 105 113 18 N% - Ca . 22.4
i 3.4 | - - | 65| 1.6 8.1 P—Otsen (ppm) Mg . 5.9
of anions(me/l) 14.4 - - 120 | 129 134 Ma . 0.39
SAR 3 B 3 24 10 " P (ppm) 12
Ciay mineralogy: Various:
Al O (mol /moty
/Ry03 .,
3(mmol%)
Y report: ;4 BA snd Bt horisenss MNomtmerillenite of good
erystallisation.
Remsrks:

Kenya Soll Survey

Penuring bin TOY
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LABORATORY DATA OF PROFILE DESCRIPTION NO: 34 conttmet.

JOBSERVATION Me: 155-90 MAPPING UNIT: Ps 2,14 SOIL CLASSIFICATION: orthic SOLOWETZ
orBlory 10, . ... J "[ 12078 |12870 Depth (cm) }2__22"
lzon Cirt] Cly2 Gravel %
: 60— | 190- Texture, limited
th (cm) 190 | 240 i
H,0(1:2} v/v) 3.0 | 89 Sand % 2.0 ~ 0.05 mm "
KCI " SHi% 0.05-0.002mm | . | .o
[mlcm) " 5.0 5.0 Clay % 0.002—-0 mm £0 o
7:03(’0) 2.2 | 0.9 Texture class ¢ "
0 4 (%) 0.3 | 0.6 Dispersed clay %
" ] Flocculation index
':.L Texture USDA:
] i Sand % 2,0 ~ 1.0mm
> (m0/1000), pH 82| 43 0 | 51.4 . 1.0 = 0.50mm
> % o PHT.O s o 0.50~0.25mm
It.cumflllm 18.2 | 13.6 s o 0.26-0.10mm
N . v w 0.10= 0.05mm
z K o 03] 0.4 Total sand %
L 17.5 | 21.1 Silt%
of cations Clay %
e sat. %, pH 8.2 Texture class
" % pHT.0 Bulk density
:u pH 8.2 @ 4 Moisture % w/v at:
turation extract: pF 0
:n-‘n . 85 [ o pF 2.0
pase 1.3 | 7.4 o
 (mmho/ cm) 12.5 {10.5 pF 2.7
n 58.0 | 120 oF 3.0
" 0.10] 0.28 oF 3.7
“ .5 [29.0 pF 42
" 20,8 12.9 B - g Laborstory no.  /
of cations(me/I) 14 167 m—n,o (1: v/v) Available | Total
(me/1) o 5 Exch. acidity (me/ 100g) Na (me/100g)
Py .2 - c% K o«
" 0| - N% G- yr
E 1.2 - P-Oisen(ppr) N -
enigns(me/1) 128 | (T -
SAR 1" = P (ppm)
by mineralogy: Varlous:
A0 (mol/mat)
(Ry04
5 {mmol%)
report:
Remarks:

Kenya Soll Survey
Drawing Ho. THOS0
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Profile description no. 35

Qbservation/date : 141-7; Garissa district, Bura East project/1-8-79

Soil classification : haplic XEROSOL’

Mapping unit ¥ Ps 2.15

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation $ 5poroholus helvolus, chrysopogon aucheri, Indigofera
schimperi, Grewia tenax; dwarf shrub grassland

Ssalinity/sodicity : Non-saline; moderately sodic from 36cm and strongly sodic
from 80cm

Drainage class : Imperfectly drained

A O-5cm Dark greyish brown (lOYR 4/2 dry/moist); sandy clay; massive with

5-36cm

tl 36-80cm

t2 80-170cm

170-230cm
(augered)

tendency to weak, medium to coarse, subangular blocky structure;
many micro and very fine, few fine pores; few fine roots; pB-Bzo = 7.8;
abrupt and wavy transition to: '

(sample no. l4l1-7a)

Dark grey (lOYR 4/1 moist); sandy clﬁy; weak, very fine and fine
subangular blocky structure; friable when moist, sticky and plastic
when wet; strongly calcareous; many ﬁicro and very fine, few fine
pores; many, very fine and fine roots; pa-azo = B8.0; gradual and
smooth transition to:

(sample no. 141-7b)

Dark grey (lOYR 4/1 moist); clay; moderate, fine prismatic structure
breaking to weak, fine to medium, - ' angular blocky; firm when moist,
sticky and plastic when wet; patchy, thin clayskins; few, weak
slickensides; strongly calcareous; few, very fine to medium pores;
common medium, few coarse roots; pH-H20 = 8.8; diffuse and smooth
transition to: :

{sample no. 141-7c)

Dark greyish brown (lOYR 4/2 moist); clay; moderata, very fine to fine
:angular blocky structure; firm when moist, sticky and plastic when

wet; broken, moderately thick clayskins; strongly calcarecus; common

very fine and fine, few medium pores; few, very fine and fine roots;

pH-H,0 = 9.4 (sample no. 141-74)

Brown (lOYR 5/3 moist); clay; sticky and plastic when wet; strongly

calcareous
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LABCRATORY DATA OF PROFILE DESCRIPTION No: 3%

 OBSERVATION Mo: 141-7 MAPPING UNIT: P# 2.15 SOIL CLASSIFICATION: Meplic XEROSOL
oralory no..-..../79 | 11654 hiess [11656 | 11657 Depth {cm) 0-5 5-3 [36-80 [so-170
zon A s | ose1 | me2 Gravel %
;hm o5 | s-36]36-80 |s0-170 SUSIRS; W
H0(1: 24 w/v) 8.1 8.4 | 9.0 | 9.7 Sand % 2.0-005mm | 54 | 48 46 “
rlcl o 6.7 7.0 § .18 8.1 _Silt % 0.05-0.002mm | 4 4 o 2
who/cm) o+ 0.14 | o.18§ 0.35 | 0.3s Clay % 0.002-0mm | 42 |48 5¢ | 54
foaﬂ Texture class s se c c
D, (%) tr tr tr Dispersed clay %
2] 0.74 | 0.47 | 0.36 | 0.47 Flocculation index : ‘:
g : Texturs USDA: Be
| Sand % 2.0 — 1.0mm
; {me/ 100g), pH 8.2| 36.0 | 34.8 | 30.4 | 36.4 w o 1.0 = 0.50mm
o . PHTO ] w o 0.50-0.25mm
h.Ca (me/100g) 23.0 | 3.0 | 6.0 | 240 v o 0.25~0.10mm
Mg . 5.0 4.3 112.6 14.4 v 0.10 ~ 0.05mm
E_K " 1.5 o 31 Totai sand %
L 3.7 § 2304 13.3 Siit %
of cations .| 45 |5 53 Clay %
p sat. %, pH 8.2 87 100+! 1oo+ | 100+ Texture class
v % pHT.0 Bulk dénsity
at pH 8.2 5 3 14 17 Wolsture % w/v st:
lon extract: pF 0
% pF 2.0
e pF 2.3
(mmho/cm) pF 2.7
ﬁm _pF 3.0
" pF 3.7
" pF 4.2
- E‘W Laboratory no. 11676/ 79
cations{me/l) m—u,o (124 W/V) 8.1 Available | Tota!
/1) Exch. acidity (me/ 100g) : Na(me/100g) 0.44
= c% 0.41 et 0.66
" ‘ N% - Ca . 27.6
" P-Otsan{ppm) u, v 8.6
anions(me/) Mo . 0.38
NG P (pom) 34
mineralogy: Varous:
203(mol/mol)
3 o
mmo! %)
report:
Remarks:
Kenya Soll Survey

Oswina Mo, TWrD
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Profile description no. 36

Observation/date : 155-75, Garissa district, Bura East irrigation project;

21/8/79

Soil classification : haplic XEROSOL
Mapping unit

Parent material

Ps 2.15
: Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope .t Less than 0.5%

Vegetation : Chrysopogon aucheri, Sporobolus helvolus, Indigofera
schimperi; dwarf shrub grassland

Salinity/sodicity : Moderately saline from 46cm and strongly saline from 72cm;

Surface sealing
Drainage class .

A

Bt

Bk

Bw

0-12cm

12-46cm

46-72cm

72-125cm

strongly sodic from l2cm
: 2mm thick, strong
: Poorly drained

Dark greyish brown (1OYR 5/1 dry, lOYR 4/2 moist); sandy clay;
moderate, fine and medium, subapgular blocky structure and weak, fine,
crumby structure; slightly hard ﬁhen dry, friable when moist, sticky

_and plastic when wet; strongly calcareous; many, very fine and

fine pores; common, very fine and fine (some dead) roots; pH-Hzo-B.I;
clear and wavy transition to:
(sample no. 155-75a)

Dark greyish brown (lOYR 4/2 moist); clay; moderate, coarse and very
coarse, prihmatic structure breaking into weak, fina)ggarse, angular
and subangular blocky; hard when dry, firm when moist, sticky and
plastic when ;et; patchy, thin clayskins; strongly calcareous;
common very fine, few fine pores; few, very fine roots; pH~H.O= 8.9;

clear and smooth transition to:

2

(sample no. 155-75b)

Brown to dark brown (10YR 4/3 moist); clay; moderate, fine and medium,
+ . angular blocky structure; firm when moist, sticky and plastic when
wet; no cutans observed; strongly calcareous; about 5% soft powdery
lime; common, very fine pores; very few, very fine roots; pH—320=7.9;
clear and smooth transition to:

(sample no. 155-75c)

Brown to dark brown (1OYR 4/3 moist); clay; moderate, fine and medium,
‘angular blocky structure; friable when moist, sticky and plastic
when wet; few, weak slickensides; strongly calcareous; few, very
fine pores; very few, very fine roots; pﬂ-Hzo = 8.3;
(sample no. 155-75d)



1-125

125-165cm Greyish brown (1OYR 5/2 moist); clay; sticky and plastic
(augered) when wet; calcareous; pH-820 = 7,9

(sample no. 155-75e)

165~-200cm Grey (lOYR 5/1 moist); clay; sticky and plastic when wet;
(augered) slightly calcareous; pH—Hzo = B.0
(sample no. 155-75f)
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LABORATORY DATA OF PROFILE DESCRIPTION No: 3%

ELD OBSERVATION No: 155-75 MAPPING UNIT: Ps 2.15 $OIL CLASSIFICATION: baplic XEROSOL
Lasborgtery mo. .../ 19l _izza1) 12232) 12233 | 12234 J12238 | 12236 Depth (cm) | o012 |12-45 | 46-72 | 72-128 | 125-165 {165-200
Horlzos A pt | m ) = ¢ Gravel %
Depth (cm) 0-12 | 1246 |a6-12 | 72-125 | 125165 | 163200 M
'ﬁﬂf(l: kv 8.5 | 8.5 8.2 8.4 8.1 8.} | Band % 2.0-0.05 mm | 46 “ 40 32 32 24
pH-KCI " Silt % 0.05-0.002mm | 40 8 6 0 6 8
EC({mmwho/cm) . 0.30) 1.4 5.5 1.0 8.5 8.0 Clay % 0.002—0 mm a4 48 54 68 62 68
CaCO4(%) Texture class | c ¢ c g
'mﬂ*‘ o r tr ir 1.2 1.4 Dispersed clay %
C (%) 0.62| 0.41] 0.2¢ | 0.21 | 0.48 | 0.2 Flocculation index ;
f (%) | Texture USDA:
C/N 2 Sand % 2.0 ~ 1.0mm
CEC (me/1000). PH 8.2/ 39 0 |33.0 |39.0 [39.0 ' |40.0 50.0 w 1.0 ~ 0.50mm
CEC » . PHT.O v 0.50~0.25mm
Exch.Ca (me/1000) | 49.0 |62.5 |95.0 |10 |91.0 | 28.0 .+ 0.25~0.10m
w iy o B.1 {121 |13.4 |16 | 109 14.6 w w 0.10-0.05mm
b T “1ss b0 v {18 1.3 1.2 Total sand %
e 9 1.2 | 5.6 [16.8 | 22,1 |19.3 2.3 sitt %
Sum of cations 60 81 | 126 | 116 | 123 57 Clay %
Base sat. %, pH 8.2 soor | 100e |100s | 100+ | s00s 100+ Texture class
w v % pHT.0 Bulk density
ESP at pH 8.2 3 w L) 57 48 4 Molsture % w/v gi:
Satwation extract: pF 0
Molstwre % 57 71 | o4 | o 100 131 oF 2.0
o 69 | 1.3] 1.0 ] 1.3 7.2 1 14 pF 23
Ce (mmho/cm) 0.5 1.0| 14.0 | 19.5 | 18.0 | 17.0 pF 2.7
{we/t) 1.50f 1.50 9.0 | 145 130 140 pF 3.0
» 028 o.08 06| 036 | o8| o2 pF 3.7
i 3.000 1.0d 205 | 24,0 | 29.5 | 14.5 pF 4.2
" 0.83] o.64 18.8 | 25.0 | 19.5 | 15.0 30 y :‘"‘m Laboratory no. 12254 79
of cations(me/|) 5.6 9.4 139 194 179 170 pH-H,0 (11 23v/v) 8.1 Available | Total
{me/1) ° 0 0 0 o ] Exch.acidity(me/100g) |  _ Na(me/100g) | 4 45
" 1.4 | 2.4| 24.0 | 20.0 | 14.0 24.0 % 0.5 PTEE .21
S 2w 3-60| o0l 100 | 163 | 158 | N% s Ca .. 28.8
iz 0.95| 1.88( 14.2 | 10.8 9.90 6.96 P-Oisen (ppm) Mg 6.6
of anicas(me/1) 6.0 9.3 | 18| 14 179 168 Mn . 0.1%
SAR 1 8 22 2 26 % P (ppm) 15
Clay mineralogy: Various:
Al04(mol/mol)
/Ry03 .
050 3(mmot%)
BY EPOML 4 gnd Bt horizome: Mainly moatmorillemite of good
erystsllization and traces of illite.
Remarks:

Kenya Soll Sucvey

Drpvrieg M, THEN
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Profile description no. 37

Observation : 155-76; Garissa district, Bura East irrigation project;
21/3/79

Soil classification : haplic XEROSOL

Mapping unit : Ps 2,15

Parent material : Marine/lacustrine sediments

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Sporobolus helvolus, Combretum
herercense; bushed grassland

Salinity/sodicity : Saline and sodic from 40cm

Surface sealing : 2mm thick, weak

Drainage class : Imperfectly drained

A O-10cm Dark grey (lOYR 5/1 dry, 1OYR 4/l moist); clay; weak, medium and coarse,

Btl 10-70cm

Bt2 70-160cm

C 160-200cm
(augered)

subangular blocky structure breaking into weak, medium, crumby
structure; slightly hard when dry, fiiable when moist, sticky and plastic
when wet; strongly calcareous; many, very fine and fine pores; common
very fine and fine, few medium rootﬁ:lpH—Hzo = 7.9; clear and wavy :
transition to:
(sample no. 155-76a)
Brown to dark brown (1OYR 5/1 dry, lOY¥YR 4/3 moist); clay; moderate,
coarse to very coarse, prismatic structure breaking into weak, fine
and medium, ‘angular blocky; hard when dry, firm when moist, sticky
and plastic when wet; broken, moderately thick clayskins and few, weak
slickensides; common, very fine and fine pores; very few coarse, few very
fine and fine roots; pH—Hzo = 7.9; clear and smooth transition to:
{sample nos 155-76b and c)

Brown to dark brown(lOYR 4/3 moist); clay; weak, medium to coarse,
angular blocky structure; friable when moist, sticky and plastic when
wet; patchy, thin clayskins and common, moderate slickensides; calcareous;
few, very fine and fine pores; very few, very fine roots; pH-Hzo = 7.9;

(sample nos. 155-764 and e)

Grey (10YR 5/1 moist); clay; sticky and plastic when wet; slightly
calcareous; pH-Hzo = 7.9
(sample no. 155-76f)



LABORATORY DATA OF PROFILE DESCRIPTION No: 37
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ELD OBSERVATION No: 155-76 MAPPING UNIT: Ps 2,15 SOML CLASSIFICATION:: haplio XEROSOL :
Laboratory ro. ... 719 | 12231 | 12208 | 12239 | 12240 1224 | 12242 Depth (cm) o-10) 1 40-70 | 70-110 | 110-160 | 160-200
Morizon s | m1 | B0 P2 B2 ¢ Gravel %
‘Depth (cm) o-10 | 1040 [ 4070 | 70-110{ 110-160 | 160-200 .._MJ!!MLW """:B
LpH-azou: 23 viv) 83|79 |19 8.1 8.2 8.4 Sand % 2.0 ~0.05 mm | 42 42 44 36 24 20
pH-KCI ' silt% 0.05-0.002mm | 8 8 ¢ 2 i 8
EC{mmho/cm) .. 0.50| 2.0 13.5 5.0 | 85 9.0 Clay % 0.002-0mm | 30 | %0 » | & 62 72
CaCOg (%) Texture class c ¢ c c [ ¢
Cas0, (%) 0.1 | 0.1 | 0.9 0.2 0.2 0.4 Dispersed clay %
c™ 0.771| 0.30| 0.21. | 0, |0 0.2 Flocculation index
N (%) Texture USDA:
;cfn Sand % 2.0 — 1.0mm
CEC (me/100g), pH 8.2{ 37,0 |34.0 |31.8 {39.0 5.0 37.0 » w» 1.0 = 0.50mm
OBC » pH 7.0 : e 0.50~0.25mm
Eﬁmc. (me/100g) %6.0 [65.0 |51.5 [23.0 1.0 4.0 w e 0.25=0,10mm
e Mg 2.4 | 3.9 | 3.5 |16.0 5.4 ° |17.8 s o 0.10 = 0.05mm
R e 1.7 |01 | 1.2 |13 1.2 1.1 Total sand %
S 1 L vs e faa 1o 9.5 sl
e of cations 6 1l 11l 61 s o | b
Base sat. %, pH 8.2 900% | 100+ | 100+ | 100+ | 100¢ 100+ Textuce class
nw n % pHT7.0 Bulk density
ESP at pH 8.2 3 4 15 3 a 53 Molisture % w/v at:
Seturation extract: pF 0 : 4
Moisture % 66 71 80 8 94 162 pF 2.0
pH-paste 7.6 | 1.0 |67 | 6.8 1.0 7.5 pF 2.3
ECo (mmho/cm) 1.3 2.0 |55 o0 17,0 19.0 pF 2.7
e gme/1) 4.8 | 5.50 [26.0 |80.0 119 w || #F30
Ko 028l osmlozn [ozn | os | oagll PP37
PR o 8.00 I13.0 |20.0 lo3.0 | das | 21,0 || PF42
Mg - 1.25 | 2.08 | 8.75 |25.4 | 263 | z1 K s Laboratory 10. 12255/ 79
Sum of cations(me/1) |14.3 [20.8 |55.0 | 129 170 189 pH-H,0 (1: % wv) 7.9 Available | Total
COy (me/1) 0 0 o 0 e 0 Exch, acidity (me/ 100g) = Na(me/100g) | o 63
HCO3 - 22.0 [16.0 [16.0 [22.,0 26,0 20,0 c% 0.5 K0 0.33
o 0 B 12.4_[25.0 |32.0 |96.0 132 159 || N% - Ca_. 30.0
80, 4.88 | 1.88 | 7.99 |08 " | 10.8 9.35 || P-Olsen(ppm) Mg 4.3
Sum of enions(me/})  |36,0 l42.9 |55.0 | 129 169 188 Mo . 0.17
SAR 2 2 7 16 2 29 P (ppm) 1
Clay mineralogy: Varous:
510,/ AL,04(mol/mol) 3
8I0,/R0; .
Fe0 (mmol%)
X—ray report:
Remarks:

Kenys Soll Sypry
Drawing No. 79
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Profile description no. 38

Observation/date : 155-52, Garissa district, Bura East Project/15-3-79
Soil classification : haplic XEROSOL

Mapping unit
Parent material

Ps 2.16
: Marine/lacustrine sediments

.

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Tetrapogon tenellus, Chrysopogon aucheri, Grewia tenax,
Cordia sinensis; bushed grassland.

Salinity/sodicity : Slightly saline from 80cm and strongly saline from 115cm;

Surface sealing
Drainage class

A O-15cm
Bt 15-40cm
Btkl 40-80cm

moderately sodic from 40cm and strongly sodic from 80cm
: Weak sealing, lmm thick
: Moderately well drained

Dark brown (7.5YR 4/4 dry, 7.5YR 3.5/3 moist); clay; weak, very fine
and fine crumby and weak, very fine subangular blocky structure; soft
when dry, very friable when moiét, sticky and plastic when wet;
strongly calcareous; many very fine, few fine pores; many very fine
roots; pH-H,0 = 7.6; clear and wavy transition to: ;

(sample no. 155-52a)
Dark brown (7.5YR 3.5/3 drf, 7.5YR 3/2 moist); clay; weak, coarse
to very coarse, prismatic structure with tendency to weak, very fine
and fine, angular and subangular blocky; slightly hard when dry;
friable when moist, sticky and plastic when wet; patchy, thin clayskins;

strongly calcareous; 1-2% small CaCO, concretions; many very fine, few

3
0 = 7.8; clear and wavy transition to:

fine and medium roots; pH-H
: (sample no. 155-52b)

2

Dark brown (7.5YR 3/2 dry/moist); clay; moderate, medium to coarse
prismatic with tendency to weak, fine angular blocky; hard when dry,
firm when moist, sticky and plastic when wet; continuous, moderately
thick clayskins; strongly calcareous; some soft lime and 2-3% small
Caco3 concretions; commbn very fine, few fine and medium pores; common
very fine, few fine and medium roots; pH-H.O = 7,9; clear and smooth

transition to:

2

(sample no. 155-52c)
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Btk2 80-115cm park brown (7.5YR 3.5/3 moist); clay; moderate, medium to

coarse, prismatic structure with tendency to weak, fine
angular blocky; hard when dry, firm when moist, sticky and
plastic when wet; continuous, moderately thick clayskins;
strongly calcareous; some soft lime and about 1% small Caco3,
concretions; few to common, very fine pores; few, very fine
roots; pﬂ—Hzo = 8.2; gradual and smooth transition to:
(sample no. 155-524)

Btz 115-150cm Grey (7.5YR 4/4 to 1OYR 4/3 ary, lOYR 5/1 moist); clay; weak,
coarse to very coarse, prismatic structure; friable to firm when
moist, sticky and plastic when wet; continuous, moderately
thick clayskins; strongly calcareous; many salt crystals; few
to common, very fine pores; very few, very fine roots;
pH-H,O= 8.0

2
(sample no. 155-52e)



LD OBSERVATION Mo: 155-52

LABORATORY DATA OF

MAPPING UNIT:

Pe 2,16

1-131
PROFILE DESCRIPTION No: 3

SOIL CLASSIFICATION: ., XEROSOL
Laboratory 10. ... /79 | 4908 | 4999 |s000 5001 5002 Depih fem) 0-15 |15-40 | 40~80 ‘| BO~115 | 115-150
Horizon A Bt | Bkl | Bek2 | Bes Gravel %
depth (cm) 0-15 |15-40 |40-80 [Ro-115 | 115-150 ST, N
H—H,0(1: 24 v/v) 8.6 |8.6 |8.9 8.6 51| Sand% 2.0-0.05mm | .0 | 4 P 1 v
E*-KCi " %3 ¥ LG 7.5 7.3 Silt % 0.05-0.002mm 6 s 10 4
=C(mmho/cm) .. 0.26 |o0.20 |o.27 1.7 7.5 Clay % 0.002—-0 mm so | 50 S1 52 62
4009 (W 25 |42 |52 45 | a5 Texture class ¢ le b . c
>850 ¢ (%) tr tr tr tr tr Dispersed clay %
;(%! Fleccwiation index
L (%) Textwe USDA:
/N Sand % 2.0 ~ 1.0mm
EC (me/100g), pH B.2] 27.9 |27.4 [25.6 |23.8 21.0 n w 1.0 - 0.50mm
€0 . W gHY0 ' n o 0.50-0.25mm
xch.Ca (me/100g) 59.0 |61.2 {47.5 |s8.0 B84.0 » o 0.25—0.10mm
» Mg . O S ST e 2.5 L) » w 0.10~ 0.05mm
w K " 3.3 1.8 3 1.5 2.0 Totai sand %
v Na 3 L) 3.2 ey e sits
oo aulon 6s | 66 | ss | 108 Clay %
ase sat. %, pH 8.2 _1;»— 100+ 100+ 100+ 100+ Textwe class
v v %, pH 7.0 Bulk density
B2 4 5 12 60 72 Moisture % w/v at:
Baturation extract: pF O
bisture % 86 7 pF 20
i—paste 7.8 7.2 pF 23
Ce (mmho/cm) 6.0 | 30.0 _PF 27
(me/1) 236 pF 3.0
8 0.26 pF 8.7 g
" 28.2 pF 4.2
v .36.2 mw" Laboratory no.4857 ; 79
n of cations({me/1) Jo1 PH-H,0 (1:24 v/v) 8.1 Avallable | Total
by (me/1) ” Exch.acidity {(me/ 100g) < Na(me/100g) | o.s8
T 1290 C% 0.67 K_ = 1.04
e 254 N% - Ca .. 24,5
. 15.0 P—Otsen ppm) Mg . o6
of anions(me/l) 298 Mo .. 0.40
SAR a2 P (pom) 22
ay mineralogy: Various:
/AlO4(mot/mol)
/Ry05
D 3(mmot%)
Y 1ePOTt: 4 and Bt horirons: Mainly amerphous material, with wery
i
Romarikas:

Konya Soll Survey

Poacing bia Furay



1-132

rofile description no. 39

Ybservation/date . 155-50, Garissa district, Bura East project/15-3-79
Soil classification : luvic XEROSOL

Mapping unit

parent material

"3 P8 2.17
: Marine/lacustrine sediments

Physiography : Sedimentary plain
Slope : Less than 0.5%
Vegetation : Dactyloctenium scindicum, Tetrapogon tenellus, Acacia
- yeficiens, Commiphora riparia, Indigofera schimperi,
sansevieria raffillii; bushed grassland
Salinity/sodicity s 81ight1y saline from 50cm and strongly saline from lO6cm;
strongly sodic from 50cm
Surface sealing : Nil

‘Drainage class

A 0-12cm

Btl 12-55cm

Bt2 55-80cm

BC B80-106cm

: Moderately well drained

Brown to dark brown (7.5YR 4.5/4 dry, 7.5YR 4/4 moist); sandy loam;
massive; hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; many, very fine pores; many, very fine
roots; pu-nzo = 6.0; abrupt and wavy transition to:

(sample no. 155-50a)

park red (2.5YR 3/6 dry/moist); sandy clay; moderate, medium to

coarse,prismatic structure with tendency to weak to moderate, medium

to coarse, angular blocky; hard when dry, firm when moist, sticky and
plastic when wet; broken, thin clayekins; many very fine, few fine
and medium pores; many very fine, common fine, few medium roots;
pﬁ-uzo = 6.0; clear and wavy transition to:

(sample no. 155-50b)

Reddish brown (5YR 5/6 -~ 7.5YR 5/6 dry, 5YR 4/4 moist); sandy clay;
weak, medium to coarse, prismatic structure with tendency to weak, fine
to medium, angular blocky; hard when dry, friable to firm when moist;
slightly sticky and sLightly plastic when wet; broken, thin clayskins;
many very fine pores; common very fine roots; pB-Hzo = 7.4; clear and
smooth transition to:

(sample no. 155-50c)

Brown (7.5YR 6/6 - 1OYR 6/4 dry, 7.5¥R 5/4 moist); sandy clay; weak,
fine to medium, subangular blocky structure; slightly hard when dry,
friable to firm when moist, slightly sticky and slightly plastic when
wet; s;ightly calcareous; few, very fine pores; very few, fine roots;
pB-Bzo = 7.8; diffuse and smooth transition to:

(sample no. 155-50d)
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Cz 106-169cnm Yellowish brown (1OYR 6/4 dry, 1OYR 5/4 moist); clay;
massive; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; moderately

. calcareous; many salt crystals; few, very fine pores; very

few, very fine roots; pH-Hzo = 7.8
(sample no. 155-50e)

Note: A very thin, compact, bleached layer forms the upper part of the
Btl horizon. 3
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LABORATORY DATA OF PROFILE DESCRIPTION No:

LDOBSERVATION No: '55°%0  mAPPING UNIT: Pe 247 SOIL CLASSIFICATION; LUvic Xenosot 1
mborstory MO. ... /9| qons | 4980 |ao90 | 4991 | 4992 Depth (cm) 12 ha-so | 50-50 o-306 |106-160
orizes A 131 pt2 |.BC [~3 Gravel %
epth fom) o-12 | 12-50 | s0-80 | 80-106 | 106-160 7"‘""7"":"
Wﬂh v/v) .2 7.7 | 8.4 8.5 8.2 $and % 2.0-005 mm | 78 54 48 50 a4
e - 62 | 722173 |12 | 61 Sitw 0.050002mm | 6 | « | 8 [ 10 | 16
C(mmtro/cm) . 001 | 0.40f 1.3 | 1.6 3.5 Claynooo2ome |36 |42 | 4 © 0
C05 (%) 0 0 ] 1.8 1.3 Texture class o | c | 5 sc c
:‘so.m 0.1 | 0.1 | 0.2 0.2 0.2 Dispersed clay %
(%) 0.24 |0.15 | 0.21 | 0.09 0.12 Flocculation index ;
'_ (% Texture USDA:
/N Sand % 2.0 — 1.0mm
JEC fme/100g), PHB8.2| 7.5 |21.3 | 27.0 | 25.2 | 24.3 v o 1.0 — 0.50mm
EC » o0 PMT.0 v v 0.50~0.25mm
:xch.Ca (me/100g) 6 | 8.4 | 21,4 | 22.8] 278 o w 0.25=0.10mm
Mg . 2.7 juo 1.8 3.7 2.1 w o 0,10~ 0.05mm
R B LY. 151 3.8 3.5] a3 Total sand %
bt 0.5 |2.4 4.0 7.1 | 13.3 it %
pll of cations 8 25 3 36 47 Clay %
3ase sat. %, pH 6.2 100s | 100w | 1000 1§ 2008 | 200+ Texture class
" %, pH7.0 Bufk density
stpH 8.2 6 1" 5 28 s Moittyre % W/ at:
Selwration extract: pF O
poisture % 45 38 55 pF 2.0
o 7.5 o T g 1 ‘pF 2.3
ECe (swaho/cm) 6.5 10.0 | 16.5 . pF 2.7
2 (me/ 1) 6.0 | 78.0 - pF 3.0
£ = 1.03| 0.77 - pF 3.7
pa . 8.0 | 13.4 - pF 4.2
" 9.90| 6.60| = Wm :M.W Leboratory no. /
bum of cations(me/1) ¢5.2 | 98.8 - PH-HLO (11 v/V) Avaitable | Total
£, (me/1) o ° - Exch. scidity (me/ 100g) Na (me/100g)
iy = 2.0 | 19.00f - Cc% R
. 4.0 - - nh o
i 1.17 - - P—QOtsen(ppm) Mg o
of anions(me/1) 63.2 > - -
it 15 29 - P (ppm)
Clay mineralogy: Various: *
2/ Al04(mol/mol)
/Rg03 o
020 (mmoi%)
—roy reporl: 4 smd Bt1 horisensy Noderataly orystallised illite is
prodominant, but gredes inte wonimerillemits.

Kenya Soll Survey
Dvawing No. 79080
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rofile description no. 40

bservation/date : 155-51, Garissa District, Bura East Project/15-3-79
oil classification : orthic SOLONETZ
apping unit : Pe 2.17

arent material

Marine/lacustrine sediments

'hysiography : Sedimentary plain

lope : Less than 0.5%

egetation : Chrysopogon aucheri, Tetrapogon tenellus, Grewia tenax, Acacia
reficiens, Sansevieria raffillii; bushed grassland.

alinity/sodicity : Moderately saline from 106cm :

urface sealing 3 Weak sealing, 1-2mm thick

rainage : Imperfectly drained

0-15cm Dark grey (1OYR 5/2 dry, lOYR 4/1 moist); clay; moderate, very fine to
fine crumb and weak, very fine to fine, subangular blocky structure;
slightly hard when dry, very friable when moist, sticky and plastic when
wet; many very fine pores; abundant fine roots; pH—Bzo = 6.6; clear and
wavy transition to:
(sample no. 155-5la)
£l? 15-30cm  Dark greyish brown (1OYR 5/3 dry, 10YR 4/2 moist); clay; moderate,
medium prismatic structure with tendency to weak to moderate, medium to
coarse, subgngular and angular blocky; slightly hard to hard when dry,
friable when moist, sticky and plastic when wet; common, very fine and

0= 7.8;

fine pores; common, very fine and fine roots; pﬂ-nz

clear and wavy transition to:
(sample no, 155-51b)

30-45cm Dark greyish brown (1OYR 5/2 dry, 1OYR 4/2 moist); clay; moderate,
coarse to very coarse, prismatic structure with tendency to weak,
moderate to coarse, angular blocky; hard when dry, friable when moist,
sticky and plastic when wet; patchy, thin clayskins; common very fine,
few very fine pores; common very fine, few fine roots; pﬂ-nzo = 7.8;
clear and wavy transition to:

(sample no. 155-51c)

45-106em  Dark grey (lOYR 4/2 dry, 1OYR 4/1 moist); clay; moderate, very coarse
prismatic structure; hard when dry, firm when moist, sticky and plastic
when wet; continuous, thick clayskins; slightly calcareous; few, very
fine and fine pores; few, very fine and fine roots; pH-HZO = 8.4;

gradual and smooth transition to:
(sample no. 155-514)
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Btd 106-160cm park greyish brown (1OYR 5/2 dry, 1OYR 4/2 moist); clay;
weak, coarse prismatic structure; hard when dry, firm
when moist, sticky and plastic when wet; continuous, thick
clayskins; slightly to moderately calcareous; few,very fine
pores; few,very fine roots; pH—Hzo = B.4;
(sample no. 155-5le)

Note: There is evidence of former, very deep cracks (more than 1m deep) now

completely filled up.
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LABORATORY DATA OF PROFILE DESCRIPTION No: «

TELDOBSERVATION No: _155-51  MAPPING UNIT: P* 2.7 SOIL CLASEIFICATION: Orthic SOLONETS
: Laborstory no. .../ 79 4993 | 4994 [4995 | 4996 4997 Dcpt: {cm) "} o-15 |15-30 | 30-45 145-106 Floe-lso
_Harioen s | eua | mez | we3 | oBea Gravel %
Depth jomy o-15 | 15-30 | 30-45 | 45-106 | 106-160 Sesw.. ""'S"
L PH-H,0(5:2y v/v) 7.8 8.2| 8.6 9.3 8.8 Sand % 2.0 - 0.05 mm %1 s " 28 2
_pH-KCH . 6.9 1.0{ 72 6.9 6.9 Silt % 0.05-0.002mm 6 ] 6 | ® 10
_EC (moha/cr) .. 0.12 | o.12| 0,23 | 0.35 3.0 Clay % 0.002—G mm sa | 56 60 64 66
) CaCOy (%) o | o3 |o1 1.3 1.0 Texture class c c c c c
20,08 09 lo1 oy | 07 | 08 Dispersed clay %
C % 0.27 |o.18 Joas | o.21 | 0.09 Flocculation Index g
| N (% y Texture USDA:
_C/n Sand % 2.0 — 1.0mm
CEC fmo/1009). pH 8.2| 28.9 |29.0 [30.2 |32.1 31.0 n v 1.0 = 0.50mm
CEC . . pHT.O : w s 0.50-0.25mm
Exch.Ca me/ 100g) 16.9 u.3 |16.7 171 17.7 v +e 0.25=0.10mm
n g . 2.3 7.7 fi1e.2 |18.7 17,7 v o 0.10=0.05mm
N 4.9 |19 | 2.9 | 2.8 3.4 Total sand %
v N8 . 0.6 o | 1.1 | 8.3 9.3 St %
Sum of cations s | 22 37 o a8 Clay %
Base sat. %, pH 8.2 86 | 100+ | 100+ | 100+ | 100+ Texture class
v " %pH7O Bulk density
ESP a1t pH 8.2 2 3 4 26 30 Moisture % w/v at
Setwation extract: PEO
Moisture % s ' pF 2.0 }
pH—paste Vb pF23
ECe (mmho/cm) 12.0 pF 2.7 ‘
Na(me/1) pF 3.0
K « pF 3.7
Ca .. pF 4.2
e M "mrr‘!: M“ e Laboratory no. 4856 / 79
Sum of cations(me/|) pH-H,0 (12, v/v) 7.3 Available | Totai
COy (me/1) Exch. acidity (me/ 100g) - Na(me/100g) | ©0.22
docac c% 0.52 | x .. 1.20
e N% - Ca . 9.2
e P-Olsen{ppm) Mg . 9.4
of anions(me/l) Mn .. 0.46
o P (pom) 22
Clay minerslogy: Various:
Al P (moi/mot) :
R0
0205(mmol%)
feport: 4 aud Bt! borisems; Predominantly wsorphous, with
traces of wery poerly crystallised illite.
Remarks:

Kenya Soll Swrvny

ey .
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Profile description no. 41

Observation/date

155-55, Garissa District, Bura East Project/10-4-79

"

Soil classification : chromic VERTISOL

Mapping unit

Parent material

Ps 3.1
Marine/lacustrine sediments

-

Physiography : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Chrysopogon aucheri, Andropogon canaliculatus, Aspilia mossa-
mbicensus, Duosperma eremophilum; dwarf shrub grassland

Salinity/sodicity - : Strongly saline and strongly sodic from 42cm onwards

Surface cracking

Drainage class

A 0O~8cm

Bwl 8-42cm

Bw2 42-68cm

Bky 68-117cm

2-5cm wide cracks to a depth of 40cm -
Imperfectly drained

Dark greyish brown (lOYR 4/2 dry/moist); clay; weak, very fine and fine,
subangular blocky structure; hard when dry, friable when moist, sticky
and plastic when wet; moderately calcareous; many, fine pores; common,
very fine and fine roots; abrupt and wavy transition to:

(sample no. 155-55a)

Dark greyish brown (10YR 4/1 dry, 1OYR 4/2 moist) with patches of very
dark greyish brown (lOYR 3/2f: clay; moderate, very coarse, prismatic
structure; extremely hard whén dry, firm when moist, sticky and plastic
when wet; few, weak slickensides; slightly calcareous} common very fine
and fine, very few medium pores; common, very fine and fine roots;
abrupt and wavy iransition to:

(sample no. 155-55b)

Very dark greyish brown (l1OYR 3/3 dry, 1OYR 3/2 moist); clay; weak,
very coarse, prismatic structure; very hard when dry, firm when moist,
sticky and plastic when wet; common, weak slickensides; slightly
calcareous; few, very fine and fine pores; common, very fine and fine
roots; clear and wavy transition to:
: (sample no. 155-55c¢)

Dark greyish brown (1OYR 4/2 dry/moist); clay; weak, coarse to very coarse
prismatic structure breaking to weak, fine to medium,

angular blocky; very hard when dry, firm when moist, sticky and
plastic when wet; few, weak slickensides; strongly calcareous; some soft
powdery lime and many gypsum crystals; few, very fine and fine pores;
few, very fine roots;clear and smooth transition to:

(sample no. 155-55d)



Cz

117-180cm

1-139

park grey (1OYR 3/1 dry, 10YR 4/1 moist); clay; strong,
medium to coarse,angular hlocky structure; very hard when
dry, firm when moist, very sticky and plastic when wet;
abundant, strong slickensides; glightly calcareous; many

salt crystals; few, very fine to fine pores.
(sample no. 155-55e)
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LABORATORY DATA OF PROFILE DESCRIPTION No:

DOBSERVATION Ne: 155-55 MAPPING UNIT: Ps 3.1 SOIL CLASSIFICATION; Cheomic VERTISOL
Pﬂioq no. ....:{ 79 seq8 |se49 |seso  [sesi 50852 Depth (cm) b-8 B-42 {42-68 |68-117 | 117-180
rizon A pvi | w2 | By cs Gravel %
:m“,., o-8 |B-42 | #2-68 | 68-117 | 117-180 Texture, “";';"‘
~H 0(1: 24 v/v) 8.6 |8.9 8.2 8.2 8.3 Sand % 2.0-0.05 mm | 34 26 24 2 20
;ﬂm * 2.3 7128 7.3 7.5 7.6 Siit% 0.05-0.002mm | 4 4 2 “ 2
(mmho/cm) 0.40 }0.75 | 4.5 8.0 7.5 Clay % 0.002—0 mm 62 70 7 10 78
COg (%) Texture ciass c c € c [ 3
504(%) tr | tr tr tr tr Dispersed clay % ; _
(Yo o:L'J Flocculstion index
%) Texture USDA: ;
N : Sand % 2.0 —~ 1.0mm
C (me/100g), pH B8.2] 41.3 | 41,3 |43.4 36.6 | 43.0 v o 1.0 = 0.50mm
iC . »w PHTO o o 0.50~0.25mm
ch.Ca (me/100g) 49.8 | 37.3 | 35.0 46.8 | 30.0 » v 0,26~ 0.10mm
1 Mg . 35:0-} 59 | 2.9 2.1 2.6 e v 0.10 ~ 0.05mm
AT sob a8 ] aecf 2 2.8 2.6 Totat sand %
W . 0.8 | 4.3 | 9.2 13.1 | 18.6 Stit%
m of cations 56 47 49 65 54 Clay %
;u sal. %, pH 8.2 100+ 100+ | 100+ | 100+ 100+ Texture class
2 %, pH 7.0 Bulk density
F’ «pH 8.2 2 10 n % a Molstase % w/v st:
rlnlm extract: PF O
isture % 81 8o 141 pF 2.0
—paste 7.6 7.3 7.3 pF 2.3
@ (masho/can) 155 | 210 | 21.8 pF 2.7 :
s 11 | 165 | 20 pF 3.0
- 0.98 | 1.09 0.98 pF 3.7
e 29.9 3.4 | 24.8 pF 4.2
» 15.7 | 22.6 | 26.2 m‘"‘m Laboratory n0.cgus / 70
of cations(me/l) 188 240 259 pH-I-laO (1:24 v/v) 8.2 Avasilable | Total
b3 (me/1) 0.36 | 0.21 | o.16 Exch. acidity (me/ 100g) - Na(me/i100g) | 1.78
= 190 1.32 1.54 C% 0.47 K o 0.53
»” 137 169 219 N% - Ca . 5.0
= 1 | ses | 7.8 P—Otsen ppr) Mg . 8.2
[ of anions(me/1) 147 180 227 Mn . 0.46
SAR 30 36 a P (ppm) 10
lay mineralogy: Various:
/ AlyOs(mal/mal)
/Rg0g ..
3(mmol%)
bay reporl: 4 and Bt horisons; Predominsatly poorly crystsllized
sentmerillonite, greding imto traces ef illite.
Remarks:

Kenya Soll Survey
Drowing Mo, 16026
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Profile description no. 42

Observation/date : 155-69, Garissa district, Bura East project, 11/7/79
Soil classification : chromic VERTISOL '
Mapping unit - PE-3.1

Parent material

: Marine/lacustrine sediments

Physiogfaphy : Sedimentary plain

Slope : Less than 0.5%

Vegetation : Andropogon canaliculatus, Chrysopogon aucheri, Indigofera
schimperi, Duosperma eremophilum, Aspilia mossambicensis;
dwarf shrub grassland.

Salinity/sodicity ; Strongly sodic from 15cm and strongly saline from 102cm

Surface cracking : 1-2cm wide cracks to a depth of 50cm

Drainage class

A 0-15cm

Bwl 15-42cm

BwWw2 42-102cm

Bw3 102-163cm

: Poorly drained

park grey (lOYR 4/1 moist); clay; moderate, very fine to medium,
subangular blocky structure and moderate, fine to medium, crumb;
slightly hard when dry; friable to firm when moist, sticky and
plastic when wet; moderately caicareous; common, very fine to fine
pores; pH-Hzo = 7.7; clear and_émooth transition to:

(sample no. 155-69a)

Dark gréyish brown (lOYR 4/2 moist); clay; strong, medium to

coarse, prismatic structure; firm when moist, sticky and plastic
when wet; common, weak slickensides; moderately calcareocus; few
very fine and fine pores; pH-320 = 7.2; gradual and smooth transition

i (sample no. 155-69b)

Dark greyish brown (1O0YR 4/2 moist); clay; weak, coarse, prismatic
structure with tendency to moderate, fine to medium, angular
blocky; firm when moist, sticky and plastic when wet; few,weak
slickensides; moderately calcareous; few, very fine and fine pores;
pﬂ—Hzo = 7.9; gradual and smooth transition to:

(sample no. 155-69c)

park greyish brown(lOYR 4/2 moist); clay; weak, very fine to medium
angular blocky structure; firm when moist, sticky and plastic
when wet; few, weak slickensides; moderately calcareous; pH-Bzo=7.7
(sample no. 155-65d)
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BC 163-212cm Grey (1lOYR 5/1 moist); clay; firm when moist, sticky
and plastic when wet; slightly calcareous; pB-HZO = 7.7
{sample no. 155-65e)

C 212-233cm Light grey to grey (lOYR 6/1 moist); clay; firm when moist,
sticky and plastic when wet; slightly calcareous; pH-H20 o L
(sample no. 155-65f)

Note: Profile was augered from 1l43cm onwards.
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LABORATORY DATA OF PROFILE DESCRIPTION No: 4

JOBSERVATION No: 155-69 MAPPING UNIT: Ps 3.1 SOIL CLASSIFICATION: chromic VERTISOL
orslory ne. ... /79 [ozu 10259 10260 {10261 |10262 10263 Depth (cm) “| 0-15 -} 15-42 | 42-102 h102-163 | 163-212 [212-233
':‘ A Bwl | Bw2 Bwl [ c Gravel % el
th {em) 0-15 | 15-47 41-102 | 102-163 [163-212 [12-233 Texiue, limited
Ezgn::b_vu) 8.1 | 7.8 | 8.2 | 8.1 8.1 8.1 Sand % 2.0 - J.os mm | 3, 6 2 24 18 32
KCt - e B g B e LA 7.4 7.4 Siit % 0.05-0.002mm | & 2 s 2 2 2
mmho/cm) .. 0.55 | 1.1 | a.s 8.5 7.5 6.0 Clay % 0.002—0 mm 62 62 68 74 80 76
O3 %) Texture class e - ¢ c ¢ c
O4(%) ir ir tr 0.2 0.1 0,1 Dispersed clay %
) 0.59 |0.39 |o.2¢ Jo.06 0.12 | 0.12 Flocculation Index
) Texture USDA:
| Sand % 2.0 — 1.0mm
(me/100g). pH 8.2 4¢.4 | 48.0 |52.8 [s53.2 54.1 52.8 o 1.0 ~ 0.50mm
v PHT.O o u 0.50~0.25mm
rmc- (me/100g) 3.5 | 31.5 | 3n.9 | 4.0 51.5 51.0 n o 0.256-0.10mm
Mg .. 4.8 | 4.4 | a4 6.8 10.8 10.8 v 0.10 ~ 0.05mm
? “ y.a| a2l 53 0.6 0.5 0.1 Totat sand %
i 32 3.6 {11.2 J15.3 | 22.9 2.9 | 218 Siit %
of cations 46 48 52 64 89 90 Clay %
) 83t. %, pH 8.2 100+ | 100+ | 100+ | 100+ 100+ 100+ Texture class
F; %, pH 7.0 Bulk density
s 8 | 23 | 29 | aa @ 54 Moisture % w/v at:
'_:Ilon extract: pF 0 :
e % 68 55 - 105 120 - 'pF 2.0
baste 7.6 | 1.4 - 7.4 7.7 - ‘pF 2.3
(mmho/cm) 161 22l -~ |a:.s 12.5 - pF 2.7
/1) 1.5] =20 - 147 - - pF 3.0
i 0.34 | 0.24 - 0.54 - - pF 3.7
& 10.0 J17.4 - 20.6 - - pF 4.2
s 5.3 153 - | 190 - - m“ Laboratory no. /
cations(me/l) 17.1 125.3 = 215 3 - PH-H,O (11  v/v Avallable | Total
B - = < = e = Exch, acidity (me/ 100g) Na (me/100g)
& 7.0 | 8.0 - 9.0 |[lo.0 - C% K>
e 6.0 |10.0 - 189 - - N% Ca ..
< 2.0 | 4.0 - 17.0 {11.0 - P—Oisen(ppm) Mg ..
| anions(me/1) 15.0 |22.0 - 215 - - Mo .
1 1 - o - - P (ppm)
mineralogy: Various:
M0 (mot /mol)
203 o
%)
report:
Remarks:

Kenya 50il Survey
Orawing Mo, 70050







