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SUMMARY AND .SCOMilEr'DATIONS. 

The soils of the F.T.C. area i/hich were surveyed in very much 

detail cover an area of approxinately '7 >3^ ha, only, of v/hich 

only 1.5 îa (or almost 20";) consist of ÏModerately Good Arable 

Land (LUS class S„ ) , while the remaining 6 ha, (or about 8O/0) 

are downgraded -due to their coarse texture and 3-5f- slope -

into Poor Arable Land {3^72. ha.) (LUS class S^,^) or-due to 

their rockiness-into Unsuitable land (0,28 ha.) (LUS class Udr)* 

The deep, red, loany sand soils, wliic dominate this area which 

is situated on a piedmont slope boloi,/ a steep quartzitic hilly 

ridge, belong to the so-called Lubwa serlas. 

They are developed on parent materials derived from ferruginous 

sandstone. Their main limi-cations are Lou ïioisturo Holding 

Capacity (droughtinesfo) and low fertility and they are ijrery strongly 

acid (pH 1̂,5 or less) v;hich makes liming essential before planting. 

A small area, near the entrance gatej consists of deep, red sandy 

loam soils of the so-called Chinsali series. They are also very 

strongly acid (pH 4.5 or loss). 

As from a oils point of viev; thv FTC has not beeii located either 

on a very favourable nor on a very repi-esentatii e site a roconnas-

sance survey (f^ombined v;ith aerial photo interpre tr tion) was made 

in the surrounding area (see loccticn nap on p,^). 

It was found that the soils of the lower plain (unit LoP), North 

of the FTC piedmont and along the road which rujis from Chinsali 

to the 'Jest (approximately parallel to the Lubv/a i.ission road), 

are of a much better quality and more representative as well for 

th© soils of this part of Zambia. These soils could be classified 

as Good Arable Land, without any physical limitation. 
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V/hen the soil surveyor together \-Jxth the planning assistants were 

sent into the field (in February 1975) in order to survey the 

Chinsali FT 3 area, they found tha^ part of the buildings had already 

been constructed. 

Unfortunately it was clear bh;t the sandy piedmont soils on which 

the area had been located were not very favourable from the agricult­

ural point of viev/ nor could they be considered a.s being very repre­

sentative for the soils of this part of Zambia, as these piedm.ont 

soils only occur as relatively narrow zones at the foot of feruginous 

sandstone ridges. 

Therefore a rapid reconnaissance survey was made by the soil 

surveyor in the surrounding area. 

As expected it was found that the far more representative soils 

of the lower plain (LoP) north of the FTC pied.iont slope and 

quartzite ridge, were much more favourafelo in their physical 

characteristics, (see location map p,^) and soil descriptions 

§ laboratory data of C-2,C-3 and C-̂ f, 

A preliminary report with land capability maps of both, the FTC 

area as v/ell as the m.ore suitable surroundings, was handed over on 

the 20th of April 1975 ^nd the above m.entioned considerations were 

clearly emph sized in it. 

V/ithin the present report the soils shovm on the detailed soil 

nap (see p. 8) are described nnd so are the soils v/hich were 

sampled in the surrounding area (see location niap on p,^). 

Then these soils are classified according to the LUS capability 

classification system into Land capabilitjr classes and subclasses 

and finally all available inform, tion is ev^uluatod in making 

recommendations for use and management. 

file:///-Jxth
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The ENVIEONMEIJT. 

L o c a t i o n ; 

The Chinsali FTC area is located in Northern Province, Chinsali 

District^ about 1-J km. S.W. froa Chinsali toî ifHship, along the 

southern side of the road from Chinsali boma to Lubwa Mission. 

(see location map p.^) ...,- "• 

Its approximate•location is 10° 35' South and 32° 03' East of 

Greenwich* In the south the area is bound by a steep quartzitic 

sandstone ridge. -._..--

Climate; 

The meteorological station in Chinsali township is situated at 
1 o 

an altitude of 1350 „ffi-; and has a mean annual temperature of 20,7 C, 

and a mean annual rainfall of 1120 mm. 

The climate is strongly seasonal with a wet season from November 

to April and a dry season from May' to October, 

The wet season has monthly -̂ empera-tures of about 21 °C, with a 

mean maximum about 10*^0, higher and it has a mean monthly rainfall 

maximum of about 300 mm. in January, . ' ^ •,•'' • 

The dry season ha.s a cool period in June/July \/ith. mean monthly 

temperatures of about 7°C, After June temperatures rise s-teadily 

to the October maximum of about 23 C, 

Frosts do not occur. 

Geology, geomorphology and drainage; 

As can be seen on the location map with main phisiography (p,4) 

, the FTC area is located on a piedmont slope below a steep 

quartizitic ridge (irumide folding) of the Kibaran System (= 

Upper Precarabrian Basement Complex), 

The alluvio-colluvial red sandy or coaj?se loamy parent materials 

on v/hich the soils are developed have been derived from these ..•̂-

ferruginous sandstones. One rocksample (see E-1 and appendix 4) 

taken from this ridge contains weathered iron ore , probably 

from a vein. 

-^ï'::~ 
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The area is - mostly internallt - drained t^MS-ï-ÜB the lower plain 

(LoP) in th^ North and finally to the Chambeshi swamps, which are 

to be found north west -̂.rd west of this area. 

Vegetation and land us'e: 

The FTC area does ha.ve a sparse tree cover with Bgachystegia boehmi, 

Uapaca kirkiana and Monotes spp» trees< During the time of survey 

the area was already partly cultivated with Maizes 

SOIL SURVEY METHODS ' " ' . - • • 

In February-March 1975 a very detailed soil code map (1:500) was 

made of the FTC area by the planning team and, under the supervision 

of the soil siirveyor. 

From the Lubwa-Chinsali road , which served as a base line, 8 

traverses (each at a distance of 60 »ci) were made at right angles 

from it and up to the rocky foot of the sandstone ridge, 

V/ithin these traverses soil observations were made every öOm.» by 

the planning assistentSc 

The soil surveyo» traversed the area from 5 till 7 February and 

had k soil profile pits dug in it ,which he examined and sampled 

corapletelyo 

After carefull interpretation of the aerial photographs of the 

surrounding: area k more soil profile pits were described and sampled 

on l8 April outside the FTC area, -Detailed descriptions and txnalyses 

are to be found in the appei.dix 1. 

The 1:500 soil code map was l̂- times reduced and a 1:2,000 soil 

map-(p,8) and Land capability map (p,2) made. 

The location m3,p vjith main physiogr-:̂ phy of the surrounding area 

(P,^) was directly made on aeriéil photographs (scale 1:30,000), 

SOIL HAPPING UNITS 

V/ithin the FTC area itself (see p.8), which is entirely located on 

a piedm.ont slope, only k different mapping units have been 

delineated (H2,P1' and P3). They are discussed first. 

Outside this area - on the surrounding lower plateau (LoP) (see 

•p»k) - h different soil types have been described and sampled in 

detail. They are discussed afterwards, 

Ĥ  - Quartzitic Bidge 

HI - rocky hills (ferruginous sandstone). Outside the FTC area. 

Cont/,, 
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Mapping Unit E2: Lubwa loamy sand, rocky phase (0„28 ha.) 

if3 a moderately deep to very sha.llow loamy s=ind soil i;ith many 

rock outcropsc 

This unit i.s situated at the foot of the hilly ridge. 

Land Capability Unit: U 

P. - Piedmont olope 

Mapping Unit Fl: Lubwa sandy ] o iff (Oo9'̂  ha.) 

is a deep, somevAat excessively drained, red loamy sand (or sandy 

loam but '/ith less than 15?̂  clpy) subsoil with a sandy loam surface 

soilo 

It occurs on the upper-or mid piedmont elopec 

Brief Profile Description 

0 - 2 7 cm. i,Dark) reddish brown fine sandy loam 

27 - -I20cffl-, Red loamy fine sand 

The natural vej^etation consists of a rather sparse tree cover. 

Soil reaction (pH) is very strongly acide^ The soil is moderately 

suited to most crcps due to jLt-s gentle s]ope and coarse texture. 

Land Capability Unit tS^ 

Typical LÜS Cede : IBXBX 

BT2T5YRV6) ' . 

Mapping Uni». P2: Luhwa lo%mj_ sand (5»72 ha.) 

As above but with e loamy sand texture throughtout the entire 

soil profile (or coarser) ., 

They occur also on the apper - and mid piedmont slopes. 

Brief Profile Doscription 

0 •- ̂ ^ cm- ("Dark) reddish brown loamy sand 

- M-3 - 120 cm. Red loamy sand. 

Sparse tree cover. Soil reaction (pE) very strongly acid« 

This soil is poorly suited to most crops due to its coarse texture 

and low fertility, 

land Capability Unit: S3ts 

Typical LUS Code : IXXXX 

B(2.5YR V 8 ) 

Mapping Unit P3 : Chicaali sandy loam (0„56 ha.) 

is a deepo well drained, red, sandy loam soil. 

It occurs on the mid-and lower piedmont slopes, 

i i_ • J ^ , ,^ 

- • .- . .... I- Cont/... 
^JÜ*; t-^-js-, ' " i — , 
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Brief Profile Description 

0 - 1 9 -IÏ1* Seddish brown sandy loam 

19 - 57 cm. Dark red sandy loam 
+ 

5? - 120 cm. Red sandy loam or sometimes 
sandy clay loam 

The natural vegetation consists of open woodland savannah, 

Sooil reaction (pH) is very strongly -icid. 

This soil is moderately well suited to most crops. 

Land Capability Unit: Sp 

Typical LUS Code : IBBBC 
B(2.5YRV6) 

LoP - Lower Plateau 

The following soils were described and sampled outside the FTC 

area (see location map po4) on the lower plain north of the 

hilly ridges and piedmont slope. 

Profile Pit C-2 : Konkola sandy loam 

is a deep , v;ell drained sandy clay to clay soil with a sandy loam 

surface soil and a sandy clay loam upper subsoil. 

Brief Pj?ofile Description 

0 - 25 era» dark yellowish red sandy loam 

25 - ^0 cm, red sandy clay loam. 

ko - 90 cm. red sandy clay 

90 - 160 cm. rod clay 

The natural vegetation consists of Brachystegia boehm.i, B, Longifolia 

B. utilis, Julbernardia paniculata, Isoberlinia angolensis and Î j 

tomentosa trees. Soil reaction ipH) is very strongly acid in the 

subsoil and medium acid in the topsoil. 

The soil is well suited to most crops. 

Land Capability Unit: S^ 

Typical LUS Code : IBCES 
A(IORV6) 

Profile Pit C-4 : Mulanga sandy loam 

is a deep, well drained loam to clay loam soil with a sandy loam 

surface soil, '.t looks very similar to the previous soil but has 

a higher silt content (21-30?Ó) and a higher "BSP i37-'73%), 

Cont/ , . « • 
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C-12 ^ soil profile pit 
F2 ~ soil mapping unit 

™ road 
s s o i l boundary 

V vv SÏ rock ou tc rops 

Qt ia r t z i t e R i d ^ 
^l ïSFCIxTxcï ï i l l 

H2 ïs- Many rock outcrops 
P- Piedjyogt. .33...gp.g. 

P2 ^sLulaïm loamy saod 
P3 - C h i a s a l i sasdy loam 

t foo t of H i l l 



Brief Profile Descript-ion 

O - 18 cm d'irk redd.i>)h brown sandy lo .m 

18-31 cm, dark red loam 

31-1^0 cm. (dark) red clay loan. 

Natural veget tion as ibove. Coil reaction strongly acid. 

The soil is well suited to most crops, 

land Capability Unit : S • - . 

Typical LUS Code ; IBDDD 
A(2.5YE3/6) 

INTERPRETATIGiJ ( F THE SOILS FOR ^iGKICULTURAL USE 

A, She Land C pability Classification 

Land Capability cl'ssifica ion is a method of groupinfj- soils to 

shov; their relative a.pricultural potential for crops, 1̂ razing otc. 

It is a practical fjrading of soils b.ised upon their needs, limitatAbns 

and response to raanrjement when used for crop production. 

The land Capability class is the broadest level of generalization. 

The soils in each class hive the same level of suitability for 

agriculture r̂ nd approximately the same degree of limit-tions. The 

present cl issification is based lainly onsoil texture beti/een two 

broad groups of s^ils; tuo so-called "clayey" soils 

for the Arable classes indicated C C- C and S^ S„ S^ respectively. 
1, c:, 3 1, ci, 3 

The subclass is the second degree of generali^^ation. The soil in 

ea.ch class are subdivided into subclasses .according to the dominant 

kind of limitation (s), which is indicated by a small case letter (s) 
following the.class letter, 

Definations of Land Capability classes S_ S^^ and U, occuring 
2 s , 3 t s dr '^ 

in the FTC area r^rc-given below. 

Arable land 

Arable land i s s u i t a b l e for i n t ens ive use on a subs ta ined econo, ic 

b a s i s . The fa.rraer i s free to choose annual or semi-peronnia l 

s u l t i v a t e d c r o p s . 

Class S : Ko_der_.._tcly Good Arable Land ( I . 3 ha , ) 

land capable of being maintained 's.t a high l e v e l of p r o d u c t i v i t y 

under an i n t ens ive cropping system, but r e q u i r i n g s p e c i a l a t t e n t i o n 

to s o i l consorv-,t ion or management because of these l i m a t a t i o n s . 

Or land capable of being maintained a t only a moderate l e v e l oS 

producb iv i t y . Response to improvement in management i s h i g h . 

Subclass ^23* I^^ep, ifel l drained gent ly s lop ing , 
C o n t / . , , 
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^̂ .̂̂ -Sjijj-ij-..-̂  A ^ ? - ] ^ ^o. .,̂ '1 j}Ji 

Does not &u port a long terr.i intei siva uce of the _and Tor arable 

crops i-ithout grê tc ribzi x̂ poor yields m dry or wet years. Limited 

. freedom of choise of crops or management or high degree of environment 

control. 

Class S^ : Poor q_rable__land (5.72 ha.) 

Land uith severe linit\tion& for cultivation iv'hich either greatly 

increases the costs of production r_r reduce yields to marginal 

levels, or severely restrict the range of crops that car. be grown 

satisfactorily. 

Subclass S : Deep well drained, gently sloping sandy soils. 

Unsuitable Land 

This class includes land with too severe limitations for arable 

cropping or grszing. 

Subclass U, ; Unsuitable because of too many rock outcroDs (0,28 ha.) dr . " -

B-Crop Suitability ratings 

The various kinds of soils have been rated reloti\''e to their suitabi­

lity for production of certain crops,, These ratings xre called crop 

suitability classes and range from class 1 for the i. ost suitable to 

class h for t^o Ir̂ns-f- r ̂ i-̂  Me., 

Crop suitability is an evaluation of the land for ii divj dual 

crops , \i/here,̂ s land capability is a grading for overal crop 

Produc_tJ^on, Therefore one soil in Land Capability class Cp for 

example- may be 'fell suited for maize i!eg. Crop Suitability class 1) 

v;hile another soil in L̂ aid Capapbility class S for example 

may be well suited for Virginia Tobacco (Crop suitability class 1, 

due to their sandy texture) and only poorly suited for uiaize. 

Before using suitability ratings gi>en in the attached table, 

the following points should be taken into consideration: 

1o An "above average" level of management is assumed, like that of 

a good farmer, but not like that of an Agric, i^esearch Station, 

2 That soil conservation works are installed, where necessary, 

3, That, over the long run, the value of the crop yield iiast be 

expected to exceed the costs of its production, 

Cont/,», 
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1̂-, The soils are praded accordinr^ to. their present xield conditions. 

5» Eatings are based on present Ar^ric, technology levels, 

6, Ratings should not be reg&rdcd as infallible, 

7. Absence fron Vs^e Hut of cpojcs does not indicate a lack of 

adaptation to local conditions. 

Table 1 shows by mapping units the k levels of crop suitability, 

which aredefinod as follows: 

Suitability class 1 : '/ell suited the crops grow v;ell and i;ould 

produce relatively high yields, 

Suijbab_ij-ity P_^_,^.ss2 t Moderately suited the crops v/ould produce 

moderate yields. 

Suitability cla_£s 3 • Poorly suited the crops v/ould produce poor yields. 

Response to maxiagenent is low. 

Suitability class k °. Not suited Little, if any, production would be 

expected from the crop under consideration. 

It should be noted that, for exiniple, a low rating for a given 

crop does not mean thr̂ t the crop cannot be produced» It does 

indicate that some unfavourable characteristics such as low fertility 

or low permeability would need to be overcome by the nddition of 

extra amounts of fertiliser or other specific treatments for the crop 

to produce well. The economics of such corrective measures v/ould need 

to be ovalua^^ed carefully-

^ w u n I-/ « <i * 
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Table 1, Suicnuility rc-.tings by mappinc units for the ^^roduction of 

^ specefic crops. 

Mapping Units 

LUS land Class 

Soil Nane 

ha. 

H2 

"̂ dr 

rock outer 

0»28 

ops 

P1 

^23 

Lub rfa S L 

0.9̂ + 

P2 

3ts 

Lubv;a 

5.72 

LS 

P3 

^gs 

Chinsali ÊL 

0.56 

Maize 

Bulrush millet 

Soryhura 

Finger millet 

Groundnuts 

Soyabeans 

Beans 

Sunflower 

Virrinnia Tob&cco 

Potatoes 

Tomatoes 

Tomatoes 

Sugarcane 

Pine apple 

Cassava 

Bananas 

Citrus 

k 

h 

h 

h 

h 

k 

k 

h 

h 

h 

h 

k 

h 

k 

k 

k 
h 

2 

2 

2 

2 

2 

3 
2 

2 

2 

2 

1 

3 
2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

3 

3 

3 
2 

3 
2 

3 

3 
2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

'̂  • ^yj-l^a-,^io^ °̂ ' T̂ hc soils and Development possibilities 

All the soils of the FTC area are chemically poor. They are 

strongly to very otron'^ly acid» The need for lime is urgent. 

They Lave a lov/ Cation Exchant^e Capability and a low Base Satu­

ration Percentage, The tot ils of exch.^n ,eable Ga,Mg, K is mostly 

below T,-^ \\fhich is very poor and they are poorly provided v'ith 

organic matter (about /̂ó usually) <, 

Avnilable phosphorus is usually acutely aeficient (about 2ppm), 

Pb-ysically the soils rn-^y s'uffer from droughtincBB due to its 

coarse textures» 

Cont/,,« 
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Table 2. Tentative Soil Classification_of_the_raost_iiT!portant_ 

Soil series of the Chinsali FTC Area and its surroundings 

USDA - ooil Taxonomy System 

Typic (or Oxix) QuartizipsarnmGntf 

coarse loaay Typic Hapluctoxs 

Psamaentic-Lithic Haplustoxs 

clayey (fine) Typic Haplustoxs 

clayey (fine) Typic Sutr-ustoxs 

fine 'loamy Typic Haplustoxs 

U.S.D.A. 

Soil Taxonomy 

Washington DC, 
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APPEND IX k, 

BRIgF PETROGRAPHIC DELJRJPTIOII 

Rock Sample R-I (Chinsali area, Res mao p.4) 

~ '''Iss.therod i^on ore (probably from a vain) 

Subangular grains of qujirti:, nostly fine 
grained but sone quite lar c, entirely 
encased within an OJDC CĴ UU ccue t deterininec 
as goethite by X-ray diffsaction. 

LABOR..TORY REPORT GEOLOGICAL SbRVEY DEPARTl E T OF ZAMBIA 
29th October 1976, Mineroloj.ist John Tether, 

t 








