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SITE 1: MOUNT MAKULU uter 4o S0 o, % 7 A
{ y
)4 ‘
}‘ Location: Mount Makulu Central Research Station
'“:; o/ Series Name: lMakeni A . )
n} . A o cae o ,"'{/,. , 3L 2. b { ;;”" ",'/I ] ( o / 2 /
= Soil Classification FAO: L7V . 70455 fome b 1o (Uff”jﬂ//‘ﬂvucry
{ USDA: %, Wlgetss -7t (Comogr ) K Lovhay, .
' WRENCHS o/ LA S, 5, Vo 2l p— .
Land Capability Classification: [2se = 2z //‘ Tl LI, gl
Site Characteristicss Hlepe i lonila Lo s finalte
Altitude: 1200mpf Rainfall 800mm 4 Tesn. Kossa,
y,
Physiographys Undulating plateau, middle slpe | 22 i phaam ) g, B
. \ / / !..'-’; i 1“7/»4' Ca
Slope: gently sloping (3-5%) ‘ -ﬁid'aax/a,n
Parent material: 1limestone(calcite) _ 7IB S Y |
Drainage: well drained
Land-Use: Reseprch trial site
Profile Description:
. Ap, 0-9c¢m Dark reddish brown (5YR 3/3) moist; clay loam;
( strong fine and medium subangular blocky
structure; plastic, sticky, friable mois#;
(@) common fine, few medium and coarse pores;
i 2 many fine, common medium roots; few fine
)t gravels; clear smooth boundary.
, ; A ;,
i' "'L,,/'Ap2 9-25cm Dark reddish brown (5YR 3/3) moist; clay;
i moderate fine and medium subangular blocky
structure; friable moist, sticky, plastic
when wet; common fine, few medium and coarse
pores; many fine and few medium roots; few
' “»M7; fine gravels; clear smooth boundary.
A _/. |/
Bt1 "7 25-45ecm  Dark reddish brown (5YR 3/L4) moist; clay;
4 244 | moderate fine and medium subangular blocky
P 'vhJ]AJ . f;yu structure; friable moist; sticky, plastic when
Jt /ﬁ%/' Dex” L wet; broken moderately thick clay cutans; -
P Y ﬂ’< ,Ewﬁ) many fine, few medium and coarse pores; ‘
- }”Wh A many fine roots; few fine and coarse gravels;
4;/;‘/'/' //,..5-«" f(/ diffuse smooth boundary. . .
(47 - oo
“w  Bt2 hg-72cm  Dark reddish brown (5YR 3/L4) moist clay; -
moderate fine and medium subangular blocky {;£g4)
structure; friable moist; sticky and plastic /
wet; brckean moderately thick clay cutans; '
many fine pores; many fine roots; few fine |
gravels; diffuse smooth boundary., /
= , _nen Dark reddish brown (2.5YR 3/4) moist; clay;
B3t3 /2=1z0cnm : .
i moderate fine and medium subangular blocky
,p vk structure; slightly firm moist, sticky,
W14 plastic when wetj; broken moderately thick clay
jff %Ufr cutansj; many fine, few medium and coarse pores;
,wwrj, 2 Y common fine roots; few fine and coarse grayelsy
'?}pj abrupt broken boundary.

s}

120-160+cm Many hard stones and boulders of limestone(calcite)

R

marks: Soils on poung-Makulu Research Station are continuously
T e e

[©]

:gﬁ contaminated by lime fall-out from nearby cement factory.
il » ) . |
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“x . So0il physical datn:

Field - Wilting Moisture Coeff.

capacity  point Saturation of =--,
(0 3% bar) (15 bar) % %
% % :

topsoil (0-15cm) 32 12 37 83
upper subsoil (30-45cm) 26 10 35 86
lower subsoil(60-9Ccm) 28 14 37 84
vater infiltration rates(cm): topsoil: 7.3(1st hr.)
(accumulated rates for 3.1(2nd hr.)
the succeedin; hours) 2.6(3rd hr.)

5011 chemical datas

-

, Grain size,mm
Lab. Depth Clay Silt F.sand M.sand C.sand Tex,

o (em) <« 0,002 0.002 0.05 0.25 0.50 (USDA)
-0.0 -0.25 -0.50 -2.00
9 % % % % % N
ﬂ‘n 18/632 0-9 32 25 36 5 2 Ch
AIJL 33 9-25 Lo 2L 27 7 2 GACT
Bt 675  25-45 38 17 37 6 2 SC/CL
%2 76  Ls-no 45 21 2k 6 i C
Bt~ 635 72-120 51 a5 .. " 15 8 3 C
\
L
Lab. Depth [/ Ex.Ca Ex.Mg Ex.K . Ex.Na C.E.C. C.E.C m.e¥
No. (em) | m.e.% Mees  Mied mee%  mee.% 100g claxr
78/632  0-9 \/31.00 0.70 0.58 0.78 1T = £7.8 )
33 9-25 "L20.,50 0.78 0.21  0.15 177 Li,3
675  25-45 11.75 0.75 0.1%  0.17 S 16.4 43,2
76  Ls5-72 1100  0.73 0L 0.2 A 506
635 72-120 11425 0.60 0.10 0.08 15.7 . 30.8
{'» 5
Lab. - Depth 0rg.C Total N Avail,P pH Base Sat Free Fe
No., (cm) % % ppm (CaClE) % ppm
78/632 0-9 1.37 0.10 7.4 100 e
33 9-25 K O 0.08 242 100
675  25-45 1,07 . 0.05 6.6 78.0
76 45-72 0,70 0.05 6.1 67.3
635 72-120 ND ND 62 76.6

ND: Not determined

Common crop yields (Kg/ha)s Commercial Management
Maizes: 6 = 7,000. - Soya beans: 2,000
Sunflower: 1,500 Irrigated wheat: 5,000
Groundnuts; 2,500 = 3,000 Cotton: 2,000

See also enclosed “CROP MEMO" for agronomic data.
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: _ =% w IMINERARY
1st Day: 26th Aprils LUSAKA - HONZE (235 kn)
08,00 hours Departure Andrews Motel |
08,00 - 09,30 hrs,  Motel - Irrigation Research Stotion (105 km) 1!
] - " o % .'- e NS em W e |
09,30 = 10,30 hrs. Stop 2 : Nanga
1030 = 11,00 hrs. Irrization Rescarch Station - Nakambala Sugar Estates)
: : ' 25 km
11,00 = 13,00 hrs, Stop 3: INakembala 1 e ame (25 |
: - |
Stop 4: Hekambala 2 ;
13,00 = 14,30 hrs, Lunch by Nakaubale Sugor Bstates, |
14,30 = 15440 hrs. Nakambala - Family Farms Settlement (60 Xm)
15440 = 16440 hes 8top 5: -.Mbayn / Musuma
© 16440 = 17,30 hrs, - Settlemént - Honze (45 lm)
Night stop at 2 Zembia College of Avrlculture, Monze, J;
|
20,00 - 21,30 hrs.  Films about Zambia, |
Y 27tk April: TIONZE - LIVINGSTONE (360 m) !
O’?.SOA hours . Departure Zambia College of ‘“griculture 'i
07.30 = 09,10 hrs, - lonze '-~Popota. Tobacco Scheme (110 km) i[
= - 094101 40410 hrs, - -w:-'Stop ‘65 Popota s |
» 10.1@ - 10,50 hrs, Popota - Comercial Forn (40 13:1) r
| o 10,50 - 12,00 hrs, Stop T: Do ,mme”t = j
' 212,00 - 13,00 hrs. : .Lunch Brealk - i
s w22 B 515,00 hrd, homa - erwl Reconctructvion Centre (150 i) . |
15,00 = 16,00 hrs, Stop 8: Xabuyu ‘E
16,00 = 17,00 hrss '~  Rural Reconsix cr,lrm Centre — Livin uOI"O(VlC voria EallS) |
__ - s 7T 6o dm, |
|
!
|
|
. - |
. - =, - e ciee = : |
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Introduction

The excursion will take place between Lusaka and Livingstone
throurh one of Zambia‘s major agricultural areas.
Within the limited time available the major soils in the area
have becen selected. Their specific use under the various levels
of manacement will be shown.

Genep;lgiqurmation of the area

The area between Lusaka and Livingstone consists mainly of
a very gently undulating plateau at elevations between 900 and 1200m
Climate is modarate tropical with a single rainy season extending
from November to April, a dry cool season from Mav to August and

a short hot dry season in September and October until the onset
5f the rains in November. Mean annual rainfall ranges from 650~300mi1

decreasing towards the southwest. Absolute minima fall regularly

. . QP82 Cvaernge— e e 7
below freesing point on several days. ; h ﬂ/ Beiviee /"””//A-
V Sl Frats - 2224 ,f-»r';:rp;:.,uf £ e

The vegetation is largely a flre cllmé;/ﬁggetutlon of various Aéﬁ{GL’?@

The largest areas are 9Ccup1ed by miombn(Julbernadia~ 2z
/4./K.

P32 i

d is found along the Kafue Hrrratone

woodlandse.
Brachiqgggig)woodland and munga (Acac1a - Combretum) woodland.

Mopane (Colophospermum mopani) woodlan

>

and Zambezi Rivers and in depressions. 2zt

The geology can broadly be divided into three major rock types: 7ﬁ{ﬁ“%
a) The basic rocks occurring in the north(mainly dolomites,
limestones, calc-silicate schists etc.)
b) Acidic rocks such as granites, gneisses etc. towards the south,
c) Barotse sands and basalts are found in the Livingstone areas
The soils follow closely the geolcgy. Therefore, the more fertile
red clays and loams are located in the northern portion with the so
called "sandveldt soils", mainly coarsar textured soils and deep
sandy soils occurring in the south.
Land use is largely determined by the Land Tenure System which in Zambia
is either Statutory (Stateland) or Tribal/Communal (Reserve or Trustland),

The following types of land uses as descibed and found on

enclosed Lend Use Map of Zambia Schultz,1974 will be visited.

-/ r o o ) 7
‘ A'/‘ (4 J V'll'h'/‘.";""" iy} /(7{7 ;‘(}(";:.:/’ ;/ .»’// 22 ¢ /’7;4‘27:11:,”;_ /, =
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VEGETATION MAP

SCALE 1: 1,500,000
15 30 60 90
Kilometres
Main Roads
LEGEND

Vegetation types as in the I976 Vegetation Map of Zambig,
published by the Forest Department.

6 Dry deciduous forest
Il Miombo woodland
13 Kalahari woodland
|14 Mopane woodland
VICTORIA FALL * |5 Munga woodland

|7 Grasslands ( including termite savanna )




20a

1) Direct Production Schemes(primarily aimed at increased national

production). Stateland only.
Zite 1 and 2: Research Statiens

Site 3 and 4: Sugar =state
Site 6 : Tobacco scheme
8

. Rural Reconstruction Centre.

Site

2) Settlement Schemes (primarily aimed at rural development).

on Stateland and Reserve/Trustland.,

Site 5: Mbaya - Musuma(Family Farms)

gite 6: Tobacco Family Farming Scheme

2) Egivate_Comﬂercial Farms on Stateland only

Site 7: Dankwert Farm

Main cash crops by acreage and value are maize, sugar cane, Virginia

e e

tobacco,; beef.
Important other crops are groundnuts, sunflower, cotton, mainly

amongst the smaller farmers.
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TEMPERATURES (°C) AND RAINFALL (mm) NEAR PROFILE SITES
STATIOL ' July |Aug. [Sept.|Oct. | Nov. | Dec, -Jantﬁhgng March |April| May June |Annual
LUSAKE liean Max.Temp 23.1 [ 25.6 [29.2 {31.k | 28.9 [ 26.7 | 26,0 | 26,0 | 26.3 [26.5 | 25.0 |23.0 | 26.9
. Mean Min. tempe | 9.7 |11.7 }14.9 {17.9 [ 17.9 }17.4 117.3 } 17.2 | 16.4 }[15.0 12.4 |10.2 | 14.8
Rainfall e 0 1 15 91 §186 1218 1196 106 21 0 0 837
Mte. Makulu Central Mean Max.Temp. | 23.5|25.9 |29.5 {32.1}29.5] 27.1 | 26.3 | 25.9 § 26.2 26,5 | 256 || 22:8 § 26.9
Research Station Mean Min.Temp. 9:1 111.5 }15.2 [ 18451 18.0§ 17.8 | 17,1 {1 17.3 | 16,0 [14.8 | 12.5 | 9.7 14.8
Rainfall 1 0 0 3 1 % F 213 | 208 4206 t 72 30 9 2 820
Nationzl Irrigation Mean Max.Temp. | 24.7 | 27.4 }129.9 | 33.6 | 31.41 28.2 | 28,3 | 28.3 § 28.7 28.9| 27.2 | 2k.9 { 28.5
Reseapch Station,Nangz | Mean Min.Temp. 241 9.7 13.4116.61 18.2} 18,2 | 18.2| 18.2 | 16,3 | 13.9| 10.1 8.5} 12.4
Rainfall 0 0 2 4 15 85 & 250 197.F¢ﬂﬁ9q“.55 18 6 0 i
Choma Mean Max.Temp. 22.8125.3§29.0 § 31.21 2921t 27.5 |/ 26,6 | 26.6§ 26.7 [ 26,81 24,9 22.7 26.6
Mean Min.Temp 3.31 5.1 1 9.2 12.84 15.8f 16.5 1 16.3} 16.31 14.3 t11.7] 6.7} 3.8] 10.9
e Rainfall 0 0 1 22 9 209 1200 {185 ¢ 86 23 6 6 831
Livinzctone { tiean Max.Temp. | 25.3‘,28.3- 22,0 | 34.6] 31.6} 29.5128.9) 28.0f 29.7 } 29.7| 27.7} 25.14 29.3
Mean Min.Temp. 6.4 8.8]14.2] 18.3 1885 M8.8 | 18.61 15611 17,1 14,91 10.0 6.91 14,3
| Rainfall 3 orliflde Y 26 § 92 % 164 [ 186 1 175 [ 107 28 5 0 777
{ ‘ ’ : i |
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GEOLOGY LiGEND

Alluvium, colluvium, laterite § Testbingy bo Hie et

Kalahari Group

Basalts Karroo
Upper Karroo (Upper Carbonifcrous

Lower Karroo, undifierentiated) to Jursssic)

RO NI
RATANGA

Upper Roan, typically dolowite 2nd argillits,

)
)

Mine Serizs, undifferentiated ) (Z/te Precambrium and
Y (%) Lower Paleozoic)

Pre - Katanga schists ] T'ROBLABLY
TARGH

Undifferentiated Basement Complex, A G

OLDER

PR UCAMBRIAN

24

mainly granitic gneisses and migmatites with

some granites

Volcanics and meta-volcanics, acid type T,ITHOLOGICAL
Calc-Silicate rocks, undifferentiated ULITS OF
Meta - Quartzites of various ages V. RIOUS AGES

Granite
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GENERALISED SOIL MAP

SCALE I+ 1, 500,000
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SOIL LEGEND
A. SCILS DEVELOPED ON BASIC SEDIMLNTARY AND METAMORPHIC RCCKS

(mainly limestones, dolomites, calc-silicate and biotite schists)

BRI S Predominantly deep and moderately dee well drained, red to
of P N Py )
reddish brown friable clay loams and clays with a dark(reddish)
brown hard, when dry and sticky, when wet (sandy) clay loom

topsoil; slightly to strongly acid.
. i . .

(Eutric Nitosols=Chromic Luvisols-Luvic Phacozcmi) e

h
2
-
o

Mostly decp,well dr:ined, reddish brown to brovn friablc(sandy)
clay loams with dark brown sandy loam topscils; slightly to

strongly acid. (Chromic - Ferric Luvisols)

B. $OTLS DEVELOPED.ON ACID IGNEOUS AND METAMORPHIC ROCKS
(mainly granites; gneisses, schists, migmatites)
UNIT %: Predominantly deep to moderately deep, well drained, friable
sandy loams and sandy clay loams with dark brown sandy
topsoils. Gravels common in subsoil. Strongly to medium acide

(Ferric Acrisols - Luvisols)

Ce $0ILS DEVELOPED ON BAROTSE SANDS

UNIT: 4: Decp, excessively drained, red to yellowish red sands and
loamy sands; medium acid (Ferralic/Cambic Arenosols)

UNIT 5: Deep, excessively ¢rained, dark gray to pale brown sands and

loamy sands; strongly acid (Cambic Arenosols).

D. SOTiLS DEVELOPED FROM Bas RICH KARRCO ROCK.

—

UNIT 6: Predominatly dee well drained friable sandy cla loams with
y 3
sand to sandy loam topsoils; neutral to alkaline (Eutric
Cembisols) and deep, Very poorly drained, olay loam soils;

alkeli (Gleyic Solonetz).

E. SOTLS DRVELOPED ON KAFUL aND 7ZAMBBZI ALLUVIUM

UNIT 7: Association of deep, well to moderately &r=—tm=d well
drained, reddish brown sandy clay loams to clays on
elevated positions(Ferric Luvisols—-Chromic Luvisols)
and imperfectly to poorly drained elay loams and clays
in depressional areas developed on older ailuvium

(Pellic Vertisols).

2/ecanns




.

UNIT:S Deep, very poorly to poorly drained black =nd dark gray
(cracking) clays and sandy clays; neutral to strongly alkaline,
(Pellic Vertisols - ¥ertic Gleysols - Solodic Planosols-
Tutric Fluvisols)
UNIT 9: Deep, very poorly drained, black to dark gray clays
ané sandy clay lcamsj strongly alkaline (Gleyic Solonetz-—

Pellic Vertisols -~ Solodic Plzncsols).

F. SOILS DEVELCPED ON ESCARPHMuNTS

UNIT 1¢: Predominantly shallow, well drained, gravelly and stony

reddigl brown sandy (clay) loams of the Zambezi escarpnent,

(Lithosols - Rankers)




SITE 2: NANGA

Location: Netional Irrigation Research Station
/ \

Series Name: Nakambala . (4 T /

Soil Classification FAO: 1/““"‘ ;  “f':;(”{. ' L};’/
USDA: ©v ;r" R | :
FKENCH: = o 4 Nz 15 L ¢« Drpre el irie ¥

Land Capability Classification:C1 (fersatorTgas

Site Characteristics: ] J
Altitude: 990m { -~ | UAIARY, Rainfall:78oiﬁnr
Physiopaphys upiﬁnd,hmiddle slope g

Slope: very ééntly sloping (1-3%) ' 2 hotsSe |
Parent material: 014 Kafue alluvium overlying dolomitic limestone.
Drainages: Well drained

Land-Use: Research trial site.

Profile Descriptions -

Ap

Bt1

Bt2

Bt3

0-18cm

18-35cu

35=100cm

100=140cm

140-~170+cm

“‘¢oarse pores; many fine and medium roots; clear .

Very dark grayish brown(10YR 3/2) moist and Q*
dark yellowish brown (10YR 4/4) dry; sandy

clay loam; essentially massive in the upper 5cm
thereafter moderate fine and medium subangular
blocky structure; hard dry, friable moist, slightly
plastic, slightly sticky; common fine, few medium aund

smooth boundary.

Yellowish red (5YR 4/6) moist and (5YR 5/6) dry;
sandy clay loam; moderate medium and coarse
subangular blocky structure; very hard dry,
friable moist, sticky and plastic when wet;
patchy modergtel; thick clay cutans; many very
finej few mecium and coarse pores; few fine
roots; gradual smooth boundgry.

vellowish red (5YR 4/6) moist and (5YR 5/6) dry;
clay; strong medium and coarse subangular blocky .Qi
structure; very hard dry, friable moist, sticky and
plastic when moist; broken moderately thick clay
cutans; many very fine, few medium and coarse pores;
few fine roots; diffuse smooth boundary.

coarse red mottles; strong medium and coarse
subangular blocky structure; very hard dry, friable
moist, plastic and sticky when wet; broken
modergtely thick clay cutans; many fine, few medium
and coarse pores; few fine roots; few fine quarts
and laterite gravels; diffuse smooth boundary.

Yellowish red (5YR 4/8) moist; clay; moderate
fine and medium subangular blocky structure;
friable moist, sticky and plastic whew» wet;
broken moderately thick clay cutans decreasing
with depthj; common fine, few medium and coarse
pores; few fine roots; very few gravels.

|
|
|
|
Vellowish red (SYR 4/6) moist clay with few diffuse }
|
|
|



Soil physieal data

Depth ' Field Wilting Moisture Coeff of
capacity% Point% © saturation% of agsz-
(0=33 bar) (15 bar) regrita
i : ien %
topsoil(0-15cm) 36 12 Lo 85
upper subsoil(30-45cm) 26 ' 14 ) Ly 92
lower subsoil(60-90 28 15 Ls 91
water infiltration rates(cm): -topsoil 7.3(1st hr.)
(accumulated rates for %.1(2nd hr.)
the succeeding hrs.) 2.6(3rd hr.)
Soil chemical data.
o~ " Grain size,mm
5 - Lab. Depth . Clay Silt  FE.sand  M.sand C.sand  TEXTURE
~ No. - (cm) <& 0,002 0.002  0.05 0.25 0.50 (UsDA)
: ; -0.05 -0.25 -0.50 -2.00
: % % % % %
- 78/636 0-18 21 16~ 7 ho 17 6 SCL
: ‘ 637 18=35 29 15 36 16 L SCL
] : 638 35=70 iy v Rt T2T 14 5 C
3 - o 639 90=T00- ‘B5- s Al C 7 11 L C
640" 100-140 527 16 60 12 L C
3 641 14o-170+ 50° 17 20 10 3 c
i e —
Lab.. . Depth. . Ex.Ca = Ex.Mg, Ix.K Ex.Na C.E,C C.E.C.mees%
‘No . (cm) - m.ee% Mm% . meed Mo €.% Mee€e% 100g clay
78/636 0-18% 2,457 3.90° 0.79 0.12 5.2 24,8
: 637 18=35 2400+ © 1,75 T 0.64 013 6.7 23.71
. - 638 - 35-70 ~ 3.50 - 2.00 0.48 0.13 9.4 20.0
O 639 70-100 5.10  3.00 0. Lk e 10+5 19.1
) w3 GO AQORIND F550~ L 3,05 Oih2 0.09 10.k 20.0
641 140=1704 545~ 3.05  0.38 0.08 9.6 19.2
oy Y viaol. - 2
Lab. Depth Org.C Total N Avail.P pH Base Sat
No. (cm) % : % - ppm (CaClZ) %
78/636  0-18 0.70 0.07 5.5 100
637 18-35 0.7 . -0.05 h.b 82.4
H 638 35-70 N.D. 0.05 k,2 65.0
f 639 70-100 N.D. N.D. L.5 82.4
| 640 100-140  N,D. N.D. : 4.8 89.0
641 140-170+. N,.D. N.D. %ol )
ND: Not determined
Agronomic data: :
Crops Fertilizer Kg/ha Irrigation Yields
basal~- topdressing mm net T/ha
wheat ™ - 600 D-mix 100 Urea 50 .5-5.0
maize hoo v 100 " 150( suppl) 7.5-8.0
! sunflower hoo © 100 " - 1.1
; groundnuts hoo - 220(suppl) 3.0
L—soyabeans Loo - " - . 1.0
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SITE 3: HAKLM3.LA = 1

Location: Nakambala Sugar Estates, Mazabuka

Series Name; Kembe _
Soil Classification Fi0: pellie Vinfrasl, &
USDA: | .f-.’,rzc [petlontnt R
- - FPLNCH: Vot al o =.‘('1~m'~.'.‘,, G pllian,
- - .Land Capability Classification: Gw . g i 2
' .y T 77 Bite Characteristits " !
s@l Altitude: 990m Rainfall:780mm

Physiography: iepression on older terrace

Slope: .flat (0-1%) -

Parent material:0lder Kafue alluvium over calc-Silicate Schist?
brainagQQZVefy poorly when wétI ‘ . :
Lond-Use: irrigdbed sugar cane

Profile Description

Ap 0~15 Very dark gray (N2.5/-) moistji -clay; strong fine
' and medium subangular blocky structure; very
firm moist, sticky and plastic when wet; common
fine, few medium and coarse pores; many fine

~-and medium roots; noncalcareous matrix; common
hard small and medium CaCoO concretions; gradual
wavy boundary. 3 :

VoPy dark gray (N3/-) moist; clay; strong medium

- and coarse.angular blocky -structure; very firm
moist, very sticky and very plastié¢ wet; pressure
faces on peds; noncalcareous matrix; common fine
and few medium pores; few fine and medium roots;
common small hard CaCOBConcretions;

Ack

Very dark gray (N3/-) moist; clay; strong fine,
umediummandweoarse-aﬁgular~b&ocky~Gwedge-shaped);‘
firm moist, very sticky, very plastic wet;

hany pressure faces and small slickensides;
noncalcarcous matrix; few fine and medium pores;
common fine, few medium roots; common small hard
co & . 'CaCOBConCretioné; diffuse boundary.

. 1 . . i o«

80~160+cm  Very dark gray (N3/-) moist clay; strong fine and
medium angular blocky structure ‘(wedge-shaped) s
very firm moist, very stieky and very plastic wets

f:ck<3

' - o many small and large slickensides; noncalcareous

,. ] . n2trixs few fine poresj common fine roots mainly

-on slickenside faces; common small hard CaCo
concretions; : . o 3




501l physical datas

Depth Field Wilting‘ Moisture Coeff, of
' © capacity% Point% saturation% aggregat-
0 33 bar 15 bar ion %
topsoil(0-15¢i) 39 16 51 76
upper subsoil(30-45cm) A .. 16 53 85
- lower subsoil(60-S0cm) . 4y 17 60 &7
Jdater infiltration ratus(cm): topsoil: 3.4(1st hr)
(accunulated rotos for 1.7(2nd hr)
the succeeding hours) 1.5(3rd ‘hr)

S50il chemical data

Grain -size,mm
Lab. Depth Clay Silt F.sand  M.sand C.sand Texture
No. (em) ¢ 0,002 0.002 0.05 0.25 0.50 (USDA)
';'0005 —0.25 : _'O .50 “‘2-00
% % % % %
78/647  0-15 52 17 o 5 5 c
48  15-4o 56 14 23 b 3. C
kg  Lo-80 L9 13 27 7 L c
50  80~160+ 52 : 7" 220 19 6 3 C
.
Lab. Dcpfh. ix.Ca,,,; BxgMpg Ex.X : Ex.Na C.E.C. <C.E.C.m.e.%
Noa o (em)y T1eCoP Mee.% Me€e%. Moo meeod - -100g ¢lay
78/647 0-15  3k,50 1,60 0.22 0.52 27.3 71.7
8 15-k0 33,75  1.38  0.12  0.59 - 29.0 .+ ~5%:8
ke k=80 B tis0TTTISS T TG 0488 38.0 77,6
50 . -80=160+ 31,00 1.557" 0.26 4,00 38.0 731
) — 'y ’ '
Léb: ; ‘Depth -~ 0Org.C Total N Avail.P pH - Base Sat Free Fo
No (cm) % ‘ % ppm (CaCl.) . = % .. ppm
78/647 0-15  i.s0o  0.10- - 7.1 98.8
- k8- o i5-ho 0.82 0.05 . 7.2 100
Lo Cho=80. . M.D -.0.05 . - 7.2 73.0
500 0 80-160 T M.L - 0.01T 0 - BV 96.9

s

VN O55 2 5 ‘
ND: Not determined.. .




BITE 4 - NAKAHBALA=2 Stsaa Aol

Location: Nakambala Sugar Estates, Mazabuka ¢ 77771 ohered 220,

Series Name: Mwembeshi n - \
/ X L Z 1 X 34 B o N ¥ -~ gl
50il Classification FAO: e AR ey S e
iy g T USDA; poree Fablépataell
! : .t'i(.l_.I\CI{. y, (7 A i reoa ¥ \ ./;f/'ir»;." ¢t - vt
and Capabllltg Cla551f101t10n' cew L il &,

Site Characteristics: ; ‘ T —

. hltitude: 990m : Rainfall: 780mm ypeds
 :Physiography:> Older terrace, middle slope - Y {/(1

',,,),‘ ’

Slope: very gently sloping (1-3%) Com /"

,{
Parent material: Older Kafue alluvium over calc-81110ate schlsts°

-z,
z

3 /'-» (“I..

0 )
Z by

1,

Drainage: Moderately well %

Depth of groundwatertable- 120cm at the end of rainy.season

Ve’
7

4 7

Land-User lrrlbubbd sumarcane.,/'ﬂfk,/., Sz 2 /‘vﬁ4 'S o 6}

Profile Description: : ' ) ]

. = ‘/ i ',-
Apl —1701 Very dark brown (10YR 2/2) moist and dark grayish
S N ey - .brown (10YR 4/2) dry; clay loam; weak coarse and
medium subqngular bloeky struc¢tureé; very hard dry,
friable moist, plactlc, sticky wet' common
medium and coarse, many fine pores- common fine,
few medium roots; clear smooth boundary.

nﬂﬁéww. ©piZBchT U Very dark grayish-brown (10YR.3/2) moist and dark

grayish brown (10YR 4/2) dry; clay loam; few fine
faint mottlesy weak fine and medium subangular
blocky structure;friable moist, sticky and plastic
wets common fine, few medium pores; few fine
roots; gradual smooth boundary.

Ly
'

Very Hark graylsh brown -(10YR. 3/2) ‘moist; clay;
_common flne and medium faint mottles; moderate
medium 4nd coarse subangular blocky mtum;frlabl%
moist, sticky and plastic wet; broken moderately
thin clay cutans; many fine, few medium- and coarse
poresy few fine roots; clear..smooth boundary.

330585m T

Bt1 ' 58=80cm Brown to dark brown (7.5YR L4/L4) moist; clay with
i . ) common medium and coarse diffuse to promizent
- yellowish red (5YR 4/8) moist and dark grayish
“brown (2.5Y 4/2) moist mettles; moderate medium
subangular blocky structure; friable moist,sticky
G ihas and- plastic wetj; patchy.moderately thin clay cutansj
common fine, few medium.and coarse pores; few finec
roots; gradual smooth. boundary.

Bt2 80-120+cm  Vellowish red (5YR 4/8) moist and dark grayish
brown (2.5Y 4/2) moist eoarse and medium mottled
‘ clay; weak to moderate medium prismatic to
subangular blocky structure; friable moist,
sticky and plastic wet; patchy thin clay eutans;
ccmimon fine and few medium pores; few fine roots,
(. A4 Groundwaterlevel at 120cm.

{/ d AN 757




Soil physical data

Depth Field Wilting Moisture poeff,of
capacity®% Point% saturation% aggr.%
(0 33 bar) (15 bar) i
topsoil(0-15cn) 48 12 52 85
upper subsoil(30-45cm) ' L2 14 54 92
lower subsoil(60=9Ccm) 50: 19 60 91

Water infiltration rates(cm)i top501l 13 6(1st hrn) .
(accumulated rates for tlhe ©6.5(2nd hr.)
sueceeding hours) 4 ,3(3rd hry)

S50il Chemical data:

Grain size,mm

Lab Depth Clay Silt F.sand M.sand Cesand TEXTUILs
No. (em) < 0.002 0.002 0.05 0.25 0.50 (USba)
\ -0.05 -0.25 -0.50 =2.00 '

% % % % %

78/651 0-17 38 26 33 2 1 CL:
52 17=-32 3L 22 Lo 1 3 (64 1
53 == --32-58 48 21 29 1 1 ¢
54 58-80" M7 17 33 1 2 - C
55 80-120+ 56 A5 25 1 3 C

[ ]

Lab. Depth Ix.Ca - Ex.Mg‘Av Ex.K Ex.Na C+E.C. C.E.C.
No. - (cm) MeCe . mMees%  mee.% Mee€e Meeed Me€o%
: ' st S i 100g

B S T clay

78/651 0-17 6;75.:"0 6”3> = 0,260 v 0.2 L 29.7
52 17-32 Li50  O.43: - 0.31 0.16 10,2 30.0
5% 32-58 6025  0.78%. .11 0,26 0425 121 27.3
5k 58-80 5.00 0.75 ::+, 020" © 0.18 8.4 17.9
55~ 80-120+ 6.15 . 7,60 0.23 " 0.18 1.3 20.2

Lab. Depth -  Org.C Totel N  Availib . pH Base Sat
No. (em) % SR 1ppm ;*- (CaClz) %
78/651 0=17 . . 1.48 . 0.09 - ] k.6 69.2
.52 1232 . .~ 1.29" - 70408 . b.3 52.9
e 5B .32-58 s I o SARE o P/ A 5.k . 57.6
. Bh 58-80. 7 0.86. -0.06 5.6 7245
55+ 80-170+ . 0.55: 0.04 5.9 100
ND: Not determined. ' - ~
- (i) * »J s .
2 / b ;7'!}7-.& A&
> T Aal {
L} ¢



SITH S5

MBAYA=MUS

UMA

Looation: Mbaya-Musuna Svttlement of Family Farms Ltd., Magoye
L{WL( A { \' "-(v At

«,

S0il Classification FAO:

USDJ{&. [\(_4 4»1#1‘1 ’ 3
FRENCH: ..) L L’ A AlAL tea e e T s > //L -
land Capability Classification: C28 » ; e 7%
i : gt LTIV , 7 At A v
Site Characteristics S ,/ 4 4 s 4%L
Altitude: 1150m Rainfall:900mm Ly

a L A AL

Physiography: undulating plateau, A

Slope: gently sloping (3-5%)

Parent material:

Drainage:

Land - Use:

Profile Description:

well dr

maize

v
dolomite
ained

b

l\J] e \[

rLAv Mrp

Ap- 0-13cm
AB 13-3hca
Bt1 3L -60cm
Bt2 - 60-10bcm
v
."\ i'
Bt3 100 =1 50+¢im
A
":,//’.
R

-~ =z+>  fine and medium roots;

“gparse pores; common to few fine roots;

Dark brown (7.5YR 3/2) moistj; sandy clay loam;

weak fine and medium subangular blocky structre; ‘b
friable moist, slightly plastic, sticky when wet
common fine, few medium and eoarse pores; common
clear smooth boundary.

Very dark brown (7.5YR 2/3) moist; sandy clay
loam; moderate medium. subangular blocky structure;
friable moist, sticky, plastlc when wet; few clay
cutansy many fine, common medium and few coarse
pores; common fine, few mediwnm and coarse roots;
few fine gravels; gradual smooth boundary.

Dark reddish brown (SYR 374)”moist' sandy clay

modernte fine and medium subangular blocky structuru,-

friable moist, sticky and plastic wet; patchy thin
clay cutans; many fine, common medium and few

few fine
;anls, gradual smooth boundary.

Yellowish red(5YR Q/6) m01st
_ common fine faint red mottles, ‘moderate fine and .
medium subangular blocky structure friable moist,
sticky and plastic wet; broken thin clay cutans;
many fine, common medium and few coarsec pores; few
fine roots; few fine and coarse gravels and soft pe-
concretions; diffuse smooth boundary.

‘Dark red (2.5YR 3/6) molst' clay 1oam with many finc
faint reddish brown mottles; moderate fine and '
medium subangular blocky structure; friable moist,
sticky and plastic when wet; broken moderately thin
clay.cutans; -many fine, common medium and few
coarse pores; few fine roots; common fine gravels
few coarse gravels and stonesj-many soft Fe-Mn

~ concrétions; abrupt broken boundary.

Weaﬁhéring and hard rock (dolomite)

23
V.

,’;7;,,»(/% / ”/‘ }z(

H

\

sandy clay loam with G,




Soil Chemical date:

Grain size,mm

Lab. Depth Clay Silt F.sand M.sand C.sand TEXTURE

NO (em) « 0.002 0.002 0.05 0.25 0.50 (USDA)
-0.05 -0.25 -0.50 ~2.00
' % % % % %
78/ 670 0-13 20 17 Sk 8 s SCL/SL
71 13-3L 3l 17 L2 6 1 SCL
72 34=-60 37 17 37 7 2 SC
73 60-100 32 17 L2 8 1 5CL
74 100-150 37 22 FU3L 6 1 CL
Lab. Depth  Ex.Ca Ex.Mg Ex.K  Ex.Na C.E.C, C.E.Com.c.%
NO o (cm) Mmee.% M.ce®b meesh m.e.% Ie€e% .. 100g clay
: _ 71 13-34  6.10 8.L45 0.1k 0.02 10.3 30.3
‘ 72 34-60 5.29 8.50 Gr Yl 0.02 10.0 27.0
73 60-100  5.45 8i50 7"~ 0,10 0.0k 10.0 31.3
74~ 100-150 6.23 9.30  0.08 0.0k 1140 29.7
Labe Depth Org.C Total N. Avail.P pH Base Sat %
No (em) % % ppm (CaCl?)
78/ 670 0-13 101 0.7 . 5.2 100
71 13-3k4 0.86°  0.06 5.7 100
e 3L4-60 0.78 0.04 6.0 100
73 60-100  0.70 N.D. 6.2 100
7h 100-150  ~ 0.59 N.D. 6.4 100
ND: Not détermined.
Apgro ic d e
C%b nglC ata Fertilizer(Kg/ha) . Yicld kg/ha
Basal topdressing :
Maize Msbli .~ 200 R-mix 200 Urea 3300
Groundnuts it R - 1000 (unshe 11-3)
Sunflower TP - o - » 125
Soya beans L 200 D-tiix + inocculum 900

Cotton o . 200 D-Mix 250




o, / 7 &
7 Al T Wi * 2

SITE 63 POPOTA " -

Locations pPopota Tobacco Training gcheme Choma.

|

geries Name: Choma

Lovie (1 il /.r % Bhenid - plotbog

Soil Classifiecation FAOY.

USDA?“Mﬁéai V) Gt (Con f) \ Aerind
: | PRERCE: Fonalilidpme gntwmbhm | =
Land Capability classificatlon: ok i' oy 'i/””“;

gite Characteristics i A

Altitude 1280m Rainfall:800m

Physiographiy: Undulagiﬁé plafééﬁ"

Slope: Very gently sloping (1-3%) ‘
" parent materials Granitic gneisses of Basement Coﬁplex v 'fxw&
Drainage‘,We¥lzéf§ip?dni; m.::; .Wbﬁ“ud& A p@;jy%a )
Land-Use/vegetation: Edge of tobacc? fi%ld/miompo w%i?%éﬁiﬂ{?iﬁ:;

f 2 o Ny
VL »fyl/v\/:t.s j/i/l/, Coneik - L
4!

prufile Description:

A1 [ o-15¢cm
s ' weak fine and medium subangular block

/72 - _very friable moist, slightly sticky,
when wetj; many fine, common medium and few

coarse Ppores) many fine, few medium and coarse

: roots; few fine quartz gravels; clear smooth

y v
7 'l,r:ﬂ e
Lﬂ‘dx*’,lﬁﬂ ) boundarye

A ‘. v i . . .
G .11owish red (SYR 5/6) noist; sandy loams
um,subgngglar blocky strueture;

Bt 15~-35cm
. weak .fine and medi , 3

.

few medium and coarse pores; common fine, few
medium an

d coarse‘roots; few fine gravels;
gradual smooth boqndary.

Bt2 35=30cm
fine and medium subangular blocky structure;

friable moist, slightly sticky, slightly plastics

broken thin clay cutans; common fine, few
medium and coarse pores; common”medium,-few
"V'fiﬁé”éhd coarse roots; few fine quartzygravels;

© diffuse smocth boundary s

Bt3 80~120cm " yellowish red (5YR 4/8) mcist; sandy clay loam}

weak fine and medium subangular blocky structurcsy

friable moist; sticky, slightly plastic wet;

broken moderately thin clay cutans; common fine,’

few medium and coarse pores; common medium and

coarse, few fine roots; few fine quartz gravels;

3 .)’4,'/&91/ ¢ /fy'j-h‘._u\j ‘.‘l/u‘ £
4, }
pe Lﬂpth 120-170+cn yellowish red (5YR 4/8) moistj; sandy clay loam

J oy : : "
ff‘hf firm moist, sticky and plastic when wet; clay

s’ f . .

”g( / cutans suspected; many fine, few medium and

v coarse pores; fev fine roots; few fine and
coarse gravels and stonesj many soft Fe-Mn

concretionse.

o~
i
N\
>
(6.4
AN
A
\

Brown to dark brown (1OYR-4/3) moistj; loamy sandj
y structures

non plastic

ﬁaﬁ . friable moist, slightly stieky, slightly plastic
: ; when wet;.patchy,ﬁhin clay cutansj; many very fine, |

“yéllowish red (5YR 5/6) moist sandy loam; weak

51;/with pmany medium aiffuse red (1OR 4/8) moist and
“ﬂﬁ*“ brownish yellow (10YR 6/6) moist mottles; massive

st et

¢

¢

e



W
‘. ase .

50il physical data Field Wilting Moisture Cneff.of

Depth capacity% Point% saturation aggreg=te
(0 - 33 bar)(15 bar) % %
topsoil(0-15cm) 10 Bywmyre 18 58
upper subsoil(30-45cm) ' 8 3 17 55
lower subsoil(60-90cu) 1h 2 38 67
water infiltration rate cm): topsoil: 7.3 (1hr)
(accumulated rates for 32,1 (2nd hr)
the succeeding hours) 2.6 (3rd hr)
Soil Chemical data
|
“igv Grain size,mm
Labe. Depth Clay Silt F.sand M.sand C.sand TEXTURE
No. (cm) £ 0.002 0.002 0.05 0228 0.50 (USDA)
) "O 005 -0025 -0050 -‘2-00
% % % % %
75/656 0-15 8 12 o 27 13 LS
657 15=35 16 9 Lo 26 9 SL
658 3580 16 9 59 26 10 SL
659 80-120 28 15 27 18 12 SCL
660 120-170 26 21 ol 16 1% SCL
Lab.  Depth freCa  Ex.Mg Bx.K Ex.Na C.E.C C.E.C me.e.%
No., (cm) fle€ed Me€.% Meesd mee.% Me€e% 100g clay
78/656 0-15 080 0.90 0.13 0.08 2.0 25:0
657 15~35 0.25 Owe35 ol+21 0.0k 1.6 10.0
658 35-80 059, 10430 0.20 0.06 57 10.6
659 80-120 0.18 0.4o 0.26 0.03 Zall 10.0
660 120-170  0.28 0.73 0.33 . 0.0348 ¥ 3.4 12.0
Labe. Depth Org.C Total N Avail.P ©pH Base Sat
No.s (cm) % % ppm (CaClZ) %
78/656 0-15 0,47 0.02 5.2 33.1
657 15-35 0,20 0,01 I,6 41.8
658 35-80 N.D. N.D, L.6 32,2
659 80-120  1.,D, N.D. k.5 k3.9
660 120-170  N.D. N.D. h.7 71 <0
ND: Not determined,
Agronomic data:
L 3
Crop - . Fertilisers (Kg/ha) Yield(Kg/ha)
basal topdressing
Virginia Tobacco - 600 V-mix 200 Am. Nitrate 900-1200

Maize : 7 ' 3500-4500




-
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AN /,1,} /v // ) / /}/r 2, J
.\ . | | tf'ﬁ‘ %
\45}”, I S~ v~ “'/ o }éd =
A iAo - SITE 7: DANKWERT — ——— p
ZJ ,{,’&- L 7 \‘\__. / ,—' m—,“ / J‘d'/ /
N -)  Location: Dgpkwert Farm, Choma Arp vz ”
( Ad] Series Name: Kalomg . . ujbwn;/
A . - .- ) ,
FLL Soil Clas 1f10at10n AO~ jQiL” rigﬁgggkt-cl°°v Jig/d
._/ DA 4 Ll e + l RA r’f W.Aﬁ\/blr‘.—’y*“a_.
. ;-\/}/ FR.ENCH' :};IL (,1,1/,/‘1_,{1, % Nnom - ¢ L(,; L 4“‘40
/L\ Land Capability Classification: S2d/ f)yuﬁ/ pvhw4’[J JL
/4 ) J =
‘L%b Site characteristics ,}wﬁﬁhyzrﬁgﬂquml ﬁf},ﬂhvﬁtmq
'#J ~)\ Altitude: 1300m ‘ ;““”“L“?“”Rainfall: 900mm

l ) ') !
\fvﬁ.&pv Physiography: UnduTating“piateau, crest

4 - - Slope: Very e ntly sloping (1-3%) | 47/
A L aw»

Parent materlgl: Granite

Drainage: Well drained ( {vt(r'elz

Land-Use: Starr grass pasture

Profile Description: t
Ap 0-23cm Dark yellowish brown (10YR 4/4) moist and pale

brown (10YR 6/3) dry; sand; weak fine and medium
subangular bloeky structure; friable moist, non
sticky, non plastic wet; many fine, common
medium and few coarse pores; many fine, common
medium roots; abrupt smooth boundary.

K

| Bt1 . 23-55cm Strong brown (7.5YR 5/6) moist; loamy sand; weak
E S ) fine and medium subangular blocky structure;
R AL oy )M»/ﬁv friable moist, slightly sticky, non plastie wet;
nwﬂgﬁ(} patchy thin clay eutans; many fine and medium,
ﬂ { : few coarse pores; common fine roots; gradual
smooth boundary.
Bt2 55-85cm Strong brown (7.5YR 5/6) moist; sandy 1oam, weak
o ';;»w?p?' fine and medium subangular blocky structure; i,
C;LIV' 40, friable moist, slightly sticky, non plastic wet;
- ‘fp“”“‘ patchy thin clay eutans; common fine pores; ‘.5
Iﬁ,ﬁﬂ4() common -fine roots; abrupt smooth boundary.

2C - " 85-150cm’  Very gravelly sandy loam, quartz grayels,

4 g e

3C 150-170¢cm ~ Soft weatherlng rock, very porous.




Soil chemical data:

P

. Grain size,mm :
Laboe Depth Clay 8ilt F.sand M.sand C.sand TEXTURE

Noe (em) £ 0,002 0.002 - 0.05 0.25 0.50 (USDA)
_ % % _ % % %
78/661 0-23 k& 9 s 29 13 S

662 23-55 3 14 Lz o5 10 SL/LS

663 ‘55—85 13 13 36 35 3 SL

1ob.  Depth  x.Ca  Bx.Mg  BX.K Ex.Na  C.E.C  C.E.Cmeg!
Do, (cm) Beced Mees%  Meeol m.e-% m.e.%  100g clay
n8/661 0-23 1.10 0.63 0.20 .12 1.4 35.0

662 23~55 0.70 0,10 0.22 0.06 1.2 15.0

653 55-85 0.53 0 .40 0.10 ~0.02 1.3 10.0

Labe Depth Qi'g.C Total N Avail.P pH Bése Sat

" NOw - (cm) % % ppm (CaClZ) %
n8/661 0-23  0.43  0.03 5.3 100

663 <5-85 W, I N.D. 5.0 8L .6
ND: ijot determined.
Crop _ Fertilizerk Xg/ha Yield Kg/ha

2 ' basal topdressing

yYirsinia Tobacco 600 V-mix 25 Am.Nitrate 1506-2,000
Maize 300 D-mix 300 Urea , 4506-5500

Time is applied oceassionally at 1000 Kg/ha.
crop rotation: tobascc~—seed naize-6 years star grass-
‘ 2 vears maize - 6 years love grass back teo tobacco,




SITE 8: KABUYU

Location: Sinde DNural Reconstruction Centre, Kabuyu

Series Name: Kabuyu

S50il Classification F4O:
USDA: o T p
FRENCHY Tomelitipucs //f oragrtia Tt ) Sadme

Land Capability Classification: S3t

Site Characteristics

Altitude: 1000m

Physiography: Undulating plateau, upper slope
Slope: very gently sloping (1-3%)

Parent material: Barotse sand over granite
Drainages exccssi;ely
Land=-Use: windbreak in between fallow fields

Profile Description:

/ £¢)
JCJlﬂinaﬁ ?£v7/

(/S) :Wy-\/%lzt.//}>‘n4—n 'cr.‘v{f)v /)
/

gl _
:i,/‘l.»{,r/p—:/o")—ft-, {

L‘éi/y‘\/‘vﬂ”l/t«

/-77/\1 //«u , /NM u/a'g’ fnwn‘;

[ L
Rainfall: 780mm  [§7° [P,

g

Pt

J

/Zﬁén/égu1¢

., |

D

Ah 0=20cm
/4M¢%£/
N
(P
BA VT 20-b50m
{
Bw1 45-.68cn

Bw2 68~120cun

Bw3 120~170+cm

h

Black (10YR 2/1) moist; loamy sand; weak fine and
medium subangular blocky structure; very friable
moist, non sticky, non plastic wet; many fine,
common medium and few coarse pores; many fine,

few medium and coarse roots; clear smooth boundary,

Dark reddish brown (5YR 3/4) moist; loamy sand
some sand grains bleached; massive structure; ver:
friable moist, non sticky, fo3 stic wet;

many fine, few medium and coarse pores’; common
fine, few medium and coarse roots; gradual smooth
boundary.

Yellowish red (5YR 4/6) moist; loamy sand; weak
fine and medium subangular blocky structure;friec . le
moist, non sticky, non plastic wet; very patchy
thin clay cutans; many fine, few medium pores; =
common fine few medium and coarse roots; gradual ‘1
smooth boundary. 5ii
g

Dark red (2.5YR 3/6) moist; loamy sand; weak fine
and medium subangular blocky structure; friable
moist, non plastic, slightly sticky wet; broken
thin-clay cutans; many fine, few medium pores;
few fine, medium and coarse roots; diffuse smooth
boundary.

Red (2.5YR 4/6) moist; sandy loam; weak fine and
medium subangular blocky structure; friable moist,
non sticky, slightly plastic wet; broken thin

clay cutans; many fine, few medium pores; few finec,
medium and coarse roots;




Grain size,mm

Lab. Depth Clay Silt F.sand M.sand C.sand TEXTURE
Mo. (ecm) £ 0.002 0.002 0.05 0.25. 0.50 (USDA)
~0,05 -0.25 -0.50 -2.00
, % % % % %

78/642 0-20 7 7 50 25 11 s w T
6l3 20-45 7 8 53 21 11 LS 7.
6l L5-68 8 5 39T 29 19 Ls -
645 68-120 11 5 L 27 13 LS
646 120-170+ 13 b 38 32 13 SL/LS
Tab. Depth Ex.Ca  Ex.Mg BEx.K Ex.Na C.E.C C.E.Cm.e%
No, (cm) Meeo Mee.% Me€eP Me€od m.e.% 100g clay

78/642 0-20 23635 0.40 0.10 0.08 2L L8,6°
6Lz 20-45 0.65 0.28 - 0.4 0.05 1.2 1741
n Lk5-68 0460 0.20 0.12 0.0k 1.0 12.5
645 6£3-120 0,60 0.30 0.10 0.02 1.3 11.8
646 120-170+ 1,30 o.48  0.08 0.0% 1.3 10.0
Labe Depth Org.C Total N Avail.P pH Base Sat
o, (cm) % % ppm (CaClz) %

78/6k2 0-20 0.7Q 0.0k4 5.2 100
643 20-45 0.23 0.02 5.1 93.3
6Lk L5-68 ,D, N.D. L,9 96
645 £8-120  H.D. N.D, L.,o 93.8
646 120-1704+ .D, N.D, 5.3 100

Nb: Hot determined,
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1. YIELD DAT.

A - FIZLD 518

BN

ZAMBIA SUGAR COMPANY LTD

NAKAMBALA ESTATEH

RESEARCH DEPARTHENT.

HISTORY OF THEZ T'IELLE.

MK MBALA=

SOIL
CLASS 1%

Area = 10,12 Hectares

Variety - 1CC, 376,
YEAR Egéii AGE AT

‘ HARV 55T

1974 129,00 20.9
1975 81.37 1547
1976 "~ 96,05 11.8
1977 78449 14.9
1978 : - -

B - FIELD 801: NAKAMBALL-2

Area - 9,07 H

Varisty - NCO

ectares

376.

Peliic Vertisol

TCHM

6.17
5.18
8.1k
5.27

TCHM

8.94
8.50
7.35
5.34

Tons of cane per Hectare per month.

YEAR TC/Ha G AT
HARVEST
1974 - -
1975 109471 12.9
1976 85,95 197
1977 89.18 16.7
1978 = =
SUKRP = Stand-over Replant
1C/Ha = Tons of cane per Hectare.
TCHM =
R = Ratoon,

CLASS

SORP
1R
2R
3R
LR

SOIL TYFPS:Luvic Phaeozem

CLASS

6R
7R
8R
9R
10R



Wl o

2¢ FERTILIZER APPLICATION

These two fields are subjected to the following fertilizer
applications,

(1)

(ii)

UREA - 156KgN/Ha. The nutrient is split supplied to

the soil. The Initial Application (85KgN/ha) is either at
the time of planting or just after the ficlds have been
harvested, The Second Application (Top Tressing) at the rate
of 71Kgi/ha follows about three months after the Initial
Application.

TRIPPLE SULLR PEOSPEATE -~ 81.5%g P,O. per ha. The fertilizer is
supplied in one single applicatior a% the time of planting or
just after the fields have been reaped.,

(1ii) No Potash is supplied to the fields just like any wherelse

on the Estate because thesze soil show more than the adequate
quantities of this Nutrient.

5« IRRIGATION PRACTICLS

On the Estate there arc two Irrigation Systems (i) SFRINKLER and
(ii) SURFAGH FFURROW MLTHOD.

(1)

(ii)

SPRINKLER IRRIGATION ~ Field 518 belongs to the block of fields
on the istatc where the Sprinkler System of Irrigation is in use,
A total of 675,96ha are under this system of irrigation. This
is a SEMI-PORTABLE sprinkler system. The irrigatcrs can quickly
shift the portable lateral pipelines and sprinklers because of
the case with which the pipes arc uncoupled and moved a length
at a time to new locations and recoupled., There are 3 Booster
Stations on Ferm 4 and Booster C acts 28 2 pumping plant to
Create the necessary pressure (45 psi) to facilitate proper
function of the sprinklers for field 518. The spacing of the
risers is 36,6m (120ft) and the wetted ¢iameter of spray circle
is 36.6m, The lateral line spacing depen’s on the irrigation
cycle. The nozzles are é: in size and have Discharge Capacity

. 1
of 5.8gpm. The field has an average furrow length of about 425m,

SURFAC.: IRRAIGATION - FURRO¥ MuTHOD

Field 801 is irrigated by the furrow irrigation method,
representative of approximately 9,000ha. Siphon tubss convey the
water over the ditch bank into the furrows. The irrigators move
the siphons to the next furrows once the water recaches the end of
the fields, The field ha an average furrow length of 400m.

FREQUE&QY OF TRRIGATION AND HOW WMUCH

The control of irrigation on the Estate is not on field by field
basis, but rather a system of Common Irrigation Cycles for the

various Sugar Cane Ages (O, +, 23, 2, Ripening and Full Canopy)
produced weekly is used.

Bach Single Irrigation supplies 76.2mm (3") of water and with an
Irrigotion BEfficiency of 80%, the net water applied per Irrigation
is 60,96mn (2,4m)




The irrigation cvcle is calculated on
avaporatinn from nn oven tank (class 4
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Coane Canopy as follows:-

Cancpy

% Canopy

Ripening

% Canopy

Full Canopy




1.

SOIL PHYSTCAL METHODS

WATER INFILTRATION

Yater infiltration measurements arce conducted with two
concentricring infiltrometers (height 22cm)., Infiltrometers

are installed with the help of an iron plate and a heavy hammer.
Durins placement of the infiltrometers, unnecessary disturbonce
of natural structural conditions are avoided. The inner (12.5cm
dirmoter) and cuter (25cm diameter) infiltrometers are driven
inte the soil to a2 depth of 8 and 6enm resypectively., Just before
startin  the actual infiltration studies, the buffer zone is
filled with water, then the water is poured into the central

and it is maintained 2t maximum levels in both the rings.

ring

Levecls of rcceeding water are recorded for three hours or
more at regular intervals of 5 minutes and later at 10 and 30
minutes by reference to a fixed graduated ruler in the inner
infiltrometer which is refilled with water when necessarye.
nfforts ore made to ensure that the soil is not disturbed during
water additions, Polythene sheets or grass are used to avoid
such disturbances and also to prevent clogping of soil pores by
movenent of fine goil particles.

Totadl cccumulated water infiltration rates in cm are

cxlculnted for the succeeding hours.

for bulk density determination are taken with a

designec corer.  Sawmpling is achieved by driving the
corer into the s0il cither vertically (in the case of topsoil
sanples) or horizontally (in the case of subsoil samples - within
s
e s . o . o} o g s s o
©cizht of oven-dry soil (105°C) is divided by the volume of
calculate the weight of soil in graws per cubic

of soil.

PARTICLE  DENSITY

Prarticlce density is calculated from two measured quantities:-
(i) Hass of the scil particles
(ii) Velume of the soil particles
The mass is determined by weighine of a dry sample and the
volume from the water displaced by the sample in the pycnometer,
article density of a soil can be determined using the

pyenometor methed,

e




-0

POROSITY,

[ —)

Porosity 1s c=zlculated using the fcllowing relsisnship

Porosity (%) = (particle density - bulk density) x 106

particle density

OIL MOISTURE RETENTION 4T 0.3 field caracity) 44D 15 BARD

(iltins point) AND aV.LIL:

i

The soil samples were rassed through o 2mm sieve and were

scturated with water on s nerous ceramic plate boefore extraction

ot roeguired pressures. At both pressures the ramoval of excoss
moisture from the soill samplss is accomulished without disturbing
the s01il on the plates, using Soil Moisture Equipment, Santa
‘Barbara, California,

When equilibtrdum is reanched at 0.33 or 15 bars pressure, the
soil samples are oven-dried at 10500 to determinz the moisture
percentage, The difference in the two moisture contents is

caloulated and it is desirsnated as available moisture.

SOLL PARTICLE-SIZE ANALYSIS,

“ethod, The soil is

It is done by Bouyoucos Hydrometar
dispersed with a solution ¢f sodium hexametaphosphate and sodiunme-

carbonnte,

LGGRIGATICON OF SOIL PaRTICLES,

The procedure mezsures the degree of aggregation of the silt

>

and cloy varticles less than 2C microns as piven in USDA Handbook.

No, 60, 1954,

Wet sicving method proposed by ¥Yoder is zalso used, using
2 = b argregates.

L MOISTURY SATURATION

2mm sieved soil is swacked with about 200g of encugh
distilled water and allowed to stand for one hour. After
mixin., the somple is z2pgain allowed to stand for 1 hour and then
the criteria for saturation is checked. Adjustment of water and
s0il is made as given in U.S.D.4. Handbook No.60. Results arc

. . o)
expressed on oven-dry basis (105°C).




The following methods were used in obtaining the énalytical
data quoted for each profile described:

Particle-size classes: After grinding; samples down to a
depth of LO-50cm were pretreated with hydrogenperoxice to correct
for organic matter. Samples high in carbonates (pH 3 7.0) are
also treated with hydrochloric acid. Then after dispersion by
calgon (sodium hexametaphosphate + sodium carbonate), clay and
silt were determined by the hydrometer method and sand classes
by wet sieving. The limit between the silt and sand fractions
is 0.05 mm.

Organic Carbon: For mineral soil layers, organic carbon percentage
was determined by the Welkley-Black method, the results being multiplied
by 1.5 to arrive at a total carbon figure assuing 77% efficiency. In
order to convert organic carbon figures to organic matter percentage,
the carbon figures should be multiplied by 1.72.

Nitrogen: Total Nitrogen percentage was determined by the Kjeldahl
method using a copper catalyst.

Cation Exchange Capacity (CEC) and exchangeable cations: These
were determined on the ammonium acetate extract at pH 7.0, CEC was
determined by leaching out the excess ammonium acetate with alcohol and
final leaching with a sodium chloride solution to replace absorbed
ammonia. Exchangeable Ca and Mg were determined by atomic absorption.
Exchangeable K and Na were measured on an EEL flame photometer.

Base Saturation percentage (BSP): BSP was calculated as
Me Ca + Me Mg + Me K + Me Na x 100
CEC 1

pH: Soil reaction was determined by glass clectrode in 0.01 M.
CaC’l2 using a Soil to CaC’l2 solution ratio of 1:5.

Available Phosphorus: So-called "gvailable P¥ was determined by
Bray's No. 1 method.

Free iron: Free iron oxides are when requcsted determined
on: the sodium~-citrate and sodium dithionate extract by atomic absorption.

KV/RBS.
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Site No, 1
FAQ: Luvie Phaeozen

USDA: -Typie Argiustolk
Freneht Fersiallitique Lessive modal a facies

isohumique Bur Calcaire -

Site No, 2.
FAO® Ferric Lugisol
USDA: Oxic =~ Paleustalf
French: Ferrugineux - tropical -appauvri modal

Aur materiau alluvial -argileux

Site No, 3
FAO: Pellic Vertisol
USDA: -typic Pellustert
French: Vertisol -a drainage exterme reduit
-a ftructure arrondie facies alcalise

Aur materiau alluvial -argileux

Site No. 4
FAO: Luvic Phaeozen
USDA: Pachic Paleustol®
French: Ferrugineux - tropical =-peu lessive'
hydromorphe -a facies -anthropique
Sur alluvions-argiieuses et

materiau —ai'apport -




Site No. 5
FAO: Luvic Phaeozem
USDA:: Udic Pateustoll
French: Fersiallitique - reu lessive' modal

-a  facies isohumiqueegur dolomite

Site No. 6

== PYe O
FAO: Plinthic Acrisol
USDA: Oxic Paleustalf

French: Ferrallitique moyennement desature!

lessive' indure! fur -granito - gneiss
Site No., 7
228 0. £
F40: Luvic Arenosol

USDA : Arenic Haplustalf
French: Ferrugineux -tropical -peu lessive!

1
ﬁur materiau < alteraticn ferra{(— litique -

Site No, 8

FiO: Ferrallic Arenosol

USDA ¢ typic Ustiﬁpsamment

French: Ferrallitique sature' ;typique
faiblement -appauvri -a~ facies
ferrugineux -tropical_gur

materiau sableux ferrallitique -



