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1. SUMMARY OP THE MISSION'S FINDINGS 

1. Interviews with officials of the Ministry of Agriculture 

and Water Development, provincial agricultural staff, estate 

managers, and commercial farmers revealed a high degree of 

satisfaction and appreciation of the work carried out by 

the Soil Survey Unit and of its usefulness for agricultural 

planning. 

2. The Soil Survey Unit has operated in Zambia 1973-1981, 

since 1977 as a project. The area surveyed during this 

period was 103,277 ha at detailed level, 574,784 ha at semi-

detailed level, 1,737,776 ha at reconnaissance level, and 

5,461,920 ha at exploratory level. The number of soil reports 

produced has been 75 (April 1981). Of the 168 surveys com­

pleted during the period, 50-60 per cent were used for 

planning and implementation. 

3. During the existence of the Soil Survey Unit, the input 

of expatriate staff has been 43 person-years, with 18.5 person-

years in the pre-project and 24.5 person-years in the project 

period. This was almost 20 person-years below budgeted 

figures. Although requested by GRZ, no soil correlator has 

been recruited. 

4. Housing accomodation is a problem for many of the staff 

and is a major constraint to the recruitment of both expatriate 

and Zambian staff. 

5. Training of Zambian personnel has started by Zambian 

staff joining courses in Norway, Scotland and Belgium. 

Both in-service-training and on-the-job-training have been 

conducted. 

6. The financial assistance donated by NORAD, exclusive of 
salaries for staff, has been approximately Nkr 1 million 
for the pre-project period and Nkr 5.3 million for the period 
1977-1981. The proposed assistance for 1977-1982 has been 
Nkr 5.5 million. Zambia's contribution to the Soil Survey 
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Unit's operational expenses, exclusive of salaries, was 

approximately K 60,000 during the pre-project period. 

During the period 1977-1981 Zambia has made no contribution 

to the Unit's operational expenses. 

7. Inadequate financial records have been kept on project 

costs leading to less than desired fiscal control. 

8. The addition of a capable administrative officer has 

greatly reduced the administrative work load of the Soil 

Survey Unit's professional and technical staff. 

9. The Soil Survey Unit is reasonably well equipped v/ith 

vehicles, camp equipment and other survey equipment. A 

renewal rate of 2-3 vehicles per year is considered neces­

sary. The Unit's Workshop at Palabana has been adequate. 

However, shortage of spare parts could be a serious problem 

for keeping the vehicles on the road in the future. Annual 

renewal is partly required for camp equipment, as well as 

for field equipment, air photointerpretation equipment and 

cartographic equipment. 

10. The output of the Soil Survey Unit's laboratory at 

Mt. Makulu was 1500 samples in 1980. At present there is 

a certain backlog in delivery of results, for chemical ana­

lysis 4-5 months, for texture analysis 2 months. The con­

straints for chemical analysis have been shortage of trained 

technical staff, as well as space, and very slow delivery 

of ordered equipment and chemicals. New equipment ordered 

has arrived recently, but some units are still on order. 

On the arrival of the equipment and chemicals, the physical 

capacity of the laboratory will be 2500 samples per year. 

11. There are currently administrative difficulties in the 
sharing of laboratory facilities with the Soils Advisory 
Section of The Research Branch, Department of Agriculture. 

12. Some of the soil chemical analyses, e.g. cation exchange 
capacity, are not relevant for the very leached and acid 
soils of the high rainfall areas. Because of the delay in 

This problem has been solved after the departure of the 
Evaluation Team. 
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delivery of equipment and chemicals, the investigation of 
methods have been delayed. A start has been made by ana­
lysing some samples abroad. 

13. Soil physical determinations are carried out by the 

Research Branch. The extent of soil physical work in 

connection with soil surveys is generally limited. Many 

soil units have not been analysed with regard to available 

water capacity, infiltration rate, bulk density, particle 

density and aggregate stability. The soil physical work 

has been concentrated on soil surveys for irrigation projects 

14. Soil Survey reports are generally satisfactory, but 

layout, typing and reproduction might be improved. The 

limited information on soil and crop management, as well 

as missing information on yield potential under defined 

management is due to lack of sufficient research. 

15. Soil Survey maps are largely based on airphoto mosaics. 

Recent work at reconnaissance and semi-detailed level has 

to a certain extent been transferred from airphotos to 
1:50 000 scale topographic maps. The soil units are soil 
series and these are translated into Land Capability classes. 
The land classification is rather narrowly defined as it 
applies only to high technology maize production in the 
low and medium rainfall areas. 

16. Most of the work carried out by the Soil Survey Unit 

consists of ad hoc surveys requested by Zambian authorities 

at national and provincial levels, parastatal organizations, 

commercial farmers and companies. The progress of systematic 

surveys at reconnaissance level has been slow due to the 

pressure on the Soil Survey teams in the Provinces to carry 

out detailed and semi-detailed ad hoc surveys. 

17. The Soil Survey Unit is decentralized at provincial 
level with headquarters at Mt. Makulu. Although the soil 
surveyors maintain that internal communication would be 
improved by centralization at Mt. Makulu. the mlaainn f-.*i « 
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that there will be several disadvantages with respect to 

external communication and advisory work. The present annual 

soil survey meetings will be expanded to two to three meetings 

per year from 1981. This, in addition to the recruitment 

of a soil correlator, will greatly improve internal communi­

cation. 

18. The co-operation between the soil surveyors and the 

provincial agricultural staff appears to be good. It was 

observed that there was an increasing demand for advise 

from soil surveyors on soil management. 

19. There would appear to be greater opportunities for co-

-operation between the Soil Survey Unit and the Research 

Branch in regard to using the soil survey findings for re­

search on soil and crop management on major soils. However, 

it should be noted that the Research Branch has provided 

every co-operation within its limited budget to assist the 

Soil Survey Unit in administrative matters. 
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2. RECOMMENDATIONS 

1. A Phase II duration of five years, 1982-1986, is 
considered necessary for the establishment of a National 
Soil Suivey Unit. 

2. Negotiations between Norway and Zambia should start 

as soon as possible to ensure a Phase II of the Soil Survey 
Project. 

3. To realize the basic objective of the Project, the 

establishment of a National Soil Survey Unit, 2 university 

graduates, preferably from UNZA, School of Agriculture, 

and 2 diploma graduates should be recruited annually from 

1982. Some mechanism should be established to provide a 

greater hold by the Ministry on graduates sent abroad for 

further training. 

4. As housing is one major constraint to the recruitment 
of Zambian staff and the retention of graduates trained 
abroad, this problem should be taken up with the Ministry 
of Agriculture and Water Development so that appropriate 
resources may be allocated for housing during the period 
1982-1986. 

5. Diploma graduates should have initial training as 

counterparts and further training abroad. University 

graduates should also train as counterparts initially, 

proceed to further studies abroad and complete, if possible, 

their thesis work in Zambia. 

6. A specialist Training Officer should be recruited to 

work with staff of the Land Use Branch and provide tech­

nical expertise to NRDC and agricultural colleges. 



- 6 -

7. In order to ensure continuity within the Project and 

to reduce unproductive learning time of a;-new Senior Person, 

the current Senior Soil Surveyor should be encouraged to 

continue into Phase II until a qualified Zambian can take 

over. A Senior Zambian should be in place at least two 

years prior to the end of Phase II and at least one year 

prior to the Senior Expatriate's departure. 

8. Recruitment of the requested Soil Correlator must be 

accomplished during 1981. The specialist Training Officer 

referred to in para 6 should be recruited in 1982. A Land 

Evaluation Officer should be added in 1983. A sufficient 

number of Soil Surveyors should be recruited i. 

9. Permanent posts should be established for Soil Survey 

personnel within the Ministry of Agriculture and Water 

Development. 

10. A data bank for soils information should be established 

by utilizing soil surveys, soil inspection reports, site 

evaluations, and other relevant information. The data bank 

should have several entrances, e.g. type of survey and 

classification criteria (location, soil series, etc.). 

This work should be done by experienced soil surveyors. 

11. An exploratory soil map of Zambia in scale 1:1 000 000 

should be completed by 1984/85. All available sources of 

information on soils in Zambia should be utilized to attain 

this objective. Use of LANDSAT information should be investi­

gated. This map should be compiled by experienced soil sur-

veyors. 

12. A common legend for a 1:50 000 soil map of Zambia should 

be established. Previous and future semi-detailed and re­

connaissance survey maps should be transferred to 1:50 000 

topographic maps. Sufficient simple instruments to do this 

transfer work must be acquired. 
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13. Air-photo mosaics constructed from rectified airphotos 

should be used as soil maps because of the preferences of 

the users. To achieve rectification suitable equipment ought 

to be acquired by the Survey Department, Ministry of Lands 

and National Resources. 

14. The land capability classification system should be 

broadened to other uses and other levels of technology. 

15. Research work on crop and soil management of major soils 

(benchmark soils) should be carried out in co-operation with 

the Research Branch. The Soil Survey Unit should co-operate 

with the Soil Productivity Project commencing in Kasama in 

1981 and the Zambian Government should work towards similar 

pro jects in other regions. 

16. The soil laboratory of the Unit should be strengthened to 

reduce the present backlog of analysis. Procurement of equip­

ment and chemicals must be more timely. Analytical methods 

suitable for soils of the high rainfall areas must be researched 

and developed in co-operation with laboratories abroad. 

17. In the long run a single strong service laboratory cover­

ing soil chemistry, soil physics, soil survey and soils ad­

visory should be considered. However, until a suitable mecha­

nism is established for achieving this, the current Soil Survey 

Unit's laboratory should be strengthened. Soil physical ana­

lysis capabilities should be increased and fa Soil Physicist re­

cruited. 

18. During the annual soil survey planning meetings sufficient 

time must be set aside for systematic soil surveys and produc­

tion of reports and maps. 



- 8 -

19. Estimated operational funds in current Kwachas as 

illustrated in appendix 12 for Phase II of the Soil Survey 

Project amount to K 2 230 000. 

20. Phase II of the project should be accompanied by a 

more detailed financial control system. 

21. Zambian financial assistance to the operation expenses 

of the Soil Survey Project should be gradually increased from 

15 percent in 1983 to 60 percent in 1986. 

22. Estimated professional personnel requirements, as illu­

strated in table 1, chapter 6, for Phase II are 86 person-

years, of which 44 are expatriates. 

23. A new evaluation should take place in 1984. 

Lusaka 10 April 1981 

B.G. Lilje R.E. Benoit /^*B# M u t e l° 
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3. OBJECTIVES OP THE EVALUATION 

In 1978 a joint Norwegian - Zambian team reviewed the Soil 

Survey Project in order to ensure the best use was made of 

the Project and the Norwegian assistance. Among the re­

commendations put forward ^oj the evaluation team were, that 
a second review mission should be organized at midterm of 

the ongoing project to examine the organizational and 

technical progress made by the Project. 

According to that recommendation, a second joint Norwegian -
Zambian evaluation team was appointed, consisting of: 

Boo G Lilje - Deputy Provincial Land Surveyor, County 

Administration, Vaxjo, Sweden 

Arnor Njøs - Professor, Agricultural University, Ås-NLH, 

Norway 
J B Mutelo - Assistant Director of Agriculture (Land Use), 

Department of Agriculture, Ministry of 

Agriculture and Water Development, Zambia 

R E Benoit - Senior Economist, Planning Unit, Ministry 

of Agriculture and Water Development, Zambia 

The terms of reference of the evaluation team are given in 
Appendix 1. 

The team worked in Zambia from 1981-03-30 to 1981-04-10. 

The analysis and conclusions of the team are based on 

interviews and discussions both within the Ministry of 

Agriculture and Water Development as well as with a broad 

spectrum of users of the Soil Survey Unit's products and 

services. Among those interviewed are: 

30/3 Mr J H Remba - Principal, Dep. of Agriculture 

Mr W Rettie - Senior Economist, Ditto •• 

Mr W Harthoorn - Chief Land Use Planning Officer 
Mr T Dahl _ chief Parm Management Officer 

31/3 Mr A L T M Commissaris - Senior Soil Surveyor 
Mr R J Cheatle - Soil Chemist 
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/4 

Mr A M Bunyolo 

Dr G Murdoch 

Mr C Berryman 

Mr F Kateya 

1/4 Mr R Malik 

Mr J Bergedalen 

Mr J Woods 

Dr I Hurd 

Ms R Ghungu 

Mr S Simwynga 

Mr L Holland 

Mr A Spook 

Mr M Dabinett 

Mr A Lufwendo 

Mr W Lublinkoff 

Mr W Barclay 

Mr T Sellstrom 

Mr K McPhillips 

Mr A J Prior 

4/4 Mr M Hummel 

Mr A N Beaumont 

Mr R Vernon 

6/4 Mr L H Syamaboyo 

Mr J G Vikan 
Mr B Ertzgaard 

- Soil Physicist 

- Head Land Resources Services, 
Booker Agricultural International 
Ltd 

- Soil Physicist, Booker Agri­

cultural International Ltd 

- Acting Permanent Secretary, Min. 

of Agriculture and Water Dev.m. 

- Chief Photogrammetrist, Survey 
Dep. Ministry of Lands and 
Natural Resources 

- Planning Officer, Lusaka 

- Executive Officer, Commercial 

Farmers Bureau 

- Wheat Coordinator 

- Chief Research Officer, Mt. 

Makulu 
- Planning Officer, Mazabuka 

- Project Manager, Family Farms 

Ltd, Magoye 

- Acting General Manager, Nakambala 

Sugar Estate 

- Manager, Nakambala Sugar Estate 

- Manager, Nakambala Sugar Estate 

- Commercial farmer, Mazabuka 

- Contractor, Lusaka 

- Economist, SIDA 
- Soil Adviser, Mt Makulu 

- Principal Research Officer, 

Mt Makulu 

- Commercial farmer, Lusaka 

- Agricultural Liason Officer, Min. 

of Agriculture and Water 

Development 
- Research Officer, Mt Makulu 

- Provincial Agricultural Officer, 
Kasama 

- Soil Surveyor, Kasama 
- Farm Management Officer, Kasama 
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Mr J E B Rasmussen - IRDP Coordinator, Kasama 

Mr F Miller - Project Manager, Zambia-Canada 

•Jheat Project, Mbala 

Mr D M England - Farm Extension Officer, Ditto 

Hr R W Ferdowsian - Irrigation Officer, Kasama 

Mr H Faste - Planning Officer, Kasama 

Mr F L Rimmer - Project Development Manager, 

Kateshi Coffee Scheme, Kasama 

7/4 All soil surveyors and their counterparts during the 

annual Soil Survey Conference at Mpika 

•Ir R Davisson - Soil Surveyor, Looker Agri­

cultural International Ltd 

8/4 Mr L Sikwaze - Officer in Charge, Kabwe 

Research Station 

10/4 Mr J E Berntsen - Volunteer, Palabana V/orkshop 

The team visited: 

2/4 Family Farms Ltd, Magoye, Nakambala Sugar Estate and 
W Lublinkoff, Mazabuka 

4/4 M Hummel, Lusaka 

6/4 Provincial Headquarters, Kasama and Kateshi Coffee f-cheme 

7/4 The Annual Soil Survey Conference at Mpika 

8/4 Provincial Headquarters, Kabwe and Kabwe Research 3tation 

The team has also studied soil survey reports and other 

papers connected with the terms of reference. 

r?he team received a minute from the P A 0, Copperbelt, 
appendix 13-

The team wishes to express thanksto all who have contributed. 

Special thanks are due to Mr A L T M Commissaris for all infor­

mation provided during the visit of the evaluation.team. Thanks 

also to Gunilla Kassir, who typed the draft report. 
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4. THE PROJECT 

4.1 Background 

Soil surveys had before 1970 been carried out on an occasional 

basis by people with different backgrounds and within various 

Ministries and organizations. These surveys resulted large­

ly in soil/vegetation maps with indicative trees, soi] 

colour and texture being the most important criteria. An 

attempt in classifying soils was made during the FAO Kafue 

Basin Soil Survey and was continued by Yager, who later 

joined the Soil Section of the Land Use Services Division. 

Yager also initiated the soil series concept and described 

and established 20 soil series using the USDA system. But 

the main aim within the agricultural sector during these 

years was to establish the land capability. 

In 1971, FAO agreed to provide a Senior Scientist to head 

a soils team. A bi-lateral request of two Soil Surveyors 

v/as directed to NORAD. The number requested was influenced 

in part by the difficulty of housing more than two Soil 

Surveyors at Mt. Makulu and in part by the fact that there 

were only two Soil Surveyor posts in the Land Use Services 

establishment. 

Further consultations regarding the Soil Survey Team took 

place in January 1972. The'NORAD Mission supported Norwegian 

assistance and a team consisting of one Senior Soil Surveyor, 

the team leader, and two Soil Surveyors was organized. 

In addition to technical assistance through the provision 

of expert services, financial assistance covering running 

costs and equipment was provided, although this was not 

intended åt the beginning. In October 1976 an official re­

quest of financial support was put forward and resulted in 

a formal Agreement betv/een the two countries. The agreement, 

see appendix 2, was signed on the 8th of Desember 1977 for 

a period of six years (1977 - 1982) with a total allocation 

above expatriate personnel of Nkr 5,500,000.- (about 

K 850,000.-). 
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4.2 Objectives of the Project 

The main function of the Project, according to the agreement, 
were to be: 

a) to assist Planning Officers in classifying and mapping 

land suitable for Agricultural Development 

b) to carry out soil surveys particularly where intensive 
agriculture or the provision of irrigation are under 
consideration 

) to carry out a more systematic soil and land capability 

survey so as to allow a more comprehensive assessment 

of Zambia's soil resources to be made use of as a basis 

for national, provincial and economic planning 

d) to advise agricultural staff on matters relating to 

soil distribution, properties and behaviour. 

Por further details, see appendix 2. 

4.3 Progress 1973 - 1978 

The strengthening of the Soil Survey Unit was implemented 

during the first months of 1973. Right from the start the 

team faced problems. NORAD had difficulties in recruiting 

qualified soil surveyors, which affected the rate of progress 

The Government of the Republic of Zambia (GRZ) was unable 

to provide the necessary material support such as transport, 

equipment and subsistance allowances, for an efficient 

running of the day to day operations of the Soil Survey 

To solve the problems of operational difficulties, NORAD 

met costs of about Nkr 300, 00C." (about K 47, 000) per year. 

In spite of the difficulties the soil survey team contributed 
to the development in Zambia, as well as to the building up 
of an appropriate soil survey and land capability system. 

During these years the personnel contribution consisted of 
4-8 expatriates. These expatriates, mainly soil surveyors, 
were posted in Lusaka (Mt. Makulu) and in various provincial 
capitals. 
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On account of a great demand for ad hoc surveys and limited 

resources, systematic soil and land capability surveys v/ere 

not carried out to such an extent as was originally intended. 

A special laboratory was established in 1975. The laboratory 

was equipped for particle size analysis, extractions for ex­

changeable cations, for determination of organic carbon and 

oil acidity. s 

4.4 Evaluation 1978 

In view of the increasing involvement in strengthening of 

the Soil Survey Unit, NORAD, in agreement v/ith GRZ, decided 

to review the project in detail to ensure the best possible 

future use of the assistance. A five-member joint mission 

carried out the evaluation. 

For conclusions and recommendations of the mission, see 

appendix 3 and 4. 

4.5 Purpose of the project 

The general policies of agricultural development for the 

period 1979 - 1983 are given in the Third National Development 

Plan (TNDP). 

To fulfil these objectives it is essential to have a thorough 

knowledge of the soil resources to be used for agricultural 

production. This basic knowledge is acquired from a soil 

survey. 

The soil survey accompanied by physical and chemical analysis 
together with known results of research work, forms the base 
of mapping soil units, classifying the soil and the land and 
establishing the most economic sustained use of the land.. 
This knowledge can be used in land use planning but in 
essential even for soil, crop and farm management. It is 
important that the information of soil surveys is utilized 
by the research and extension staff to form the base of 
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advice to farmers. 

In appendix 5 the objectives of the Project are given together 
with the means necessary to achieve these objectives. 



- 16 -

5 . ACCOMPLISHMENT 

1 HI r.Vo 

The Soil Survey Unit carries out soil surveys at different 

levels of intensity. The Unit receives requests for soil 

surveys from various Ministries, parastatal bodies, companies 

and private farmers. The requests are annually discussed in 

the Provinces and plans are drawn up for the surveys of the 

forthcoming year according to priorities given by the 

provincial authorities and the resources of the provincial 

soil survey team. 

The soil surveys carried out during 1973 - 1980 are shown 

in appendix 6 and 7 and on appended map. The surveys can 

be summarized: 

Prov ince 

Northern 

Luapula 
Copperbel 
North-Wes 

C e n t r a l 

Lusaka 
E a s t e r n 
V/e s t e r n 
Southern 

To ta l 
No of sur 

Sca l e 

t 
it era 

•veys 

Surve 

D e t a i l e d 
In t ens ive 

15,027 
4,469 
5,550 

-

32,113 
8,432 

10,414 
19,436 

7,836 

103,277 
54 

1:10000-1 

;yed 

and 

a r e a i n h e c t a r e s 

:30000 

Semide ta i l ed 

38,495 
62,400 

103,415 

15,003 

61,135 
350 

146,807 
86,000 

61,179 

574,784 1 
68 

1:20000-1:60000 

Reconnaissance 

165,000 
217,000 

30,000 

-

642,871 
11,000 

67,000 
262,000 

342,905 
,737,776 

37 

1:50000-1 

E x p l o r a t o r y 

300,000 

-

20,000 
5,004,700 

83,220 

-

34,000 
-

20,000 
5,461,920 

9 

:500000 <1:250000 

The table shows that about 78,800 km or about 10 per cent 
of Zambias surface area has been subject to one of the 
168 soil surveys carried out from 1973 to 1980. The size 
of the areas surveyed range from 13 to 5 mill, hectares. 
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No considerable backlog exists as to requested surveys. 
The normal time span from request to report is about one 
year, provided there is no back/log in analysis or map 
construction.. 

5.2 Staff 

The Soil Survey Unit relies on the Land Use Branch establish­

ment, containing one senior soil surveyor and two soil 

surveyors. Expatriate personnel are engaged in addition to 

the establishment positions. Of the local staff, 25 per 

cent are paid daily by using NORAD donated funds. 

Since 1977, four graduates from the University (UNZA) and 
ten diploma graduates from National Resources Development 
College (NRDC) have been recruited. 

The staff positions of the Soil Survey Unit since 1977 are 
shown in appendix 8. 

The graduates from UNZA and NRDC work v/ith the Unit as 

counterparts for respectively at least one or two years 

before they go abroad for further training. So far one soil 

surveyor is undertaking a M.Sc. course in Soil Science in 

Aberdeen, Scotland since 1979, while two in August 1980 

went to a similar course in Aas, Norway, all on NORAD scholar­

ships. Three NRDC graduates left in October 1980 for Gent, 

Belgium, to attend a specialisation course in Soil Science. 

On-the-job-training courses have been conducted for both 

soil survey and planning staff. 

5.3 Funds 

The Agreement states that Norway shall make available to 
Zambia on a grant basis terms an amount up to and not exceeding 
Nkr 5,500,000 (about K 869,000 exchange rate used Nkr 6 33 = 
K 1,00). 
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It has been difficult to determine the amount so far spent 

through the grant as inadequate financial records have been 

kept in Zambia on projects costs. Therefore the following 

figures may be inaccurate. 

Expenditure 

Expenditure in Norway 

Expenditure in Zambia 

Subtotal 

Estimated expenditure 1981 

in Zambia 

in Norway 

Subtotal 

Total 

Remaining for 1982 

Grant 

Nkr 

1,319,235 
2,523,556 

3,842,791 

1,253,340 

202,560 

201,309 

Kwacha 

208,410 

398,666 

607,076 

198,000 

32,000 

1,455,900 230,000 

5,298,691 837,076 

51,924 
5,500,000 869,000 

It has not been possible to divide the figures according 

to the schedule in the agreement. 

The break down of expenditure in Zambia is shown in appendix 9. 

It takes something between 7 to 12 months, when purchasing 

from abroad, from the request till the goods are received. 

To speed up local puchases, each soil surveyor holds an 

accountable advance of K 1000 with NORAD. This advance is 

used to buy spare parts etc. from suppliers, who do not 

accept Local Purchase Orders. This system v/orks well. 

Up to 1979, NORAD reimbursed Zambia for expenditure encountered 
by the Unit, while for 1980 payment has been made in advance. 
In order to speed up the purchasing procedure a new system 
will be introduced as from 1981. Ministry of Agriculture 
will present a request for funds. This request will be in 
tv/o parts, one of the funds to be transferred from NORAD to 
Ministry of Finance for payment in Zambian currency and one 
for the amount in foreign currency. The latter amount i s 

(Turn directly to page 20, page 19 is missing) 
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transferred to Bank of Zambia account in the Central Bank 

of Norway, Oslo. Por local purchases the same procedures 

as used up to now v/ill be continued. This system has been 

used by SIDA for one year and has worked to the satisfaction 

of both parties. The system is thought to speed up procure­

ment of purchases. 

5.4 Equipment 

The Soil Survey Unit is generally well equipped. Through • 

the NORAD Grant the Unit has been able to purchase sufficient 

landrovers. The number of vehicles is shown in appendix 10. 

Since the end of 1980, the workshop at Palabana has been 

adequate. However, shortage of spare parts could in the 

future hamper the possibilities of keeping the vehicles on 
the road. 

Other instruments and equipment purchased through the NORAD 
Grant are shown in appendix 11. 

Complaints have legitimately been put forward concerning the 

administrative restraints and the time span from request 

to delivery of equipment. These problems have especially 

affected the laboratory. Equipment ordered more than one 

year ago has not yet been received. This is hampering the 

work of the Unit, especially the completion of reports, as 

a result of the long waiting period for results of chemical 

analysis. The situation of laboratory equipment is also 

shown in appendix 11. 

5.5 Housing 
* 

Office accomodation is adequate. 

Working and storage space remains unsatisfactory for the 

laboratory. Additional space within the Soils Advisory Unit 

has been made available and permission is given for a three 
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room store to be built nearby. The work has started but 

progress has for various reasons been slow. However, it 

is expected that the Unit will occupy these new premises 

before the middle of 1981. 

Housing accomodation is a problem for many of the staff. Some 

of them have not been allocated a house for one to two 

years after their appointment. The situation has worsened 

as the Unit is dependent on Research Branch accomodation, who 

themselves have problems in this respect. 

v 
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6. ADMINISTRATIVE ASPECTS 

According to NORAD personnel and Zambian staff the co­
operation between NORAD and GRZ is satisfactory. The same 
applies to the co-operation between the Soil Survey Unit 
staff and NORAD/GRZ. 

There is a substantial amount of co-operation among technical 
and professional staff between the Soil Survey Unit and 
Land Use Planning Section in production of maps, air photo 
interpretation and ecological analysis in areas which are 
soil surveyed. This work forms the basis for integrated 
land resources and water management planning strategies for 
large farms, settlement schemes and other agricultural 
development projects. 

The Extension Services has a pool of Agronomists, Parm 

Management, Horticultural and Agricultural Energineering 

Experts, whose advice is taken into account when recommending 

farm development after initial soil survey have been done. 

At times the soil surveyor is given advance information for 

crop - livestock suitability of an area to be soil surveyed. 

The matter of centralization of the Unit has been discussed 
widely. Advantages with centralization are: 

- the soil surveyors will not feel as isolated as they do 
nowadays 

- the problems with typing etc for reports could easily be 
solved 

- better and quicker knowledge of new inventories 

- improved communication between the officers. 

But centralization also has disadvantages such as: 

- longer distances to working areas, which means longer 
absences from the families 

- poorer communications with planning and extension staff 
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- longer distances to customers, which will obstruct advisory 

service 
- higher expenditure 

- probably less effective in terms of agricultural develop­

ment 

On the whole a decentralized organisation is preferable. 

Some of the advantages with a centralized organisation might 

be achieved by improved communication between the officers. 

Thus regular meetings, at least twice a year, should be held 

to discuss technical and practical matters. A regular 

circulation of relevant scientific journals should be 

initiated. 

There seems to be no need to change the project set-up or 
to propose other changes. 

In order to ensure continuity into the next phase of this 

project the senior soil surveyor should be approached about 

the possibility of extending his contract until a suitable 

Zambian replacement can be found. A senior Zambian should 

head the unit for a minimum of one year and hopefully for 

at least 2 years prior to the end of phase II of this project 

t 
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7. FUTURE PROJECT ACTIVITIES 

7.1 Objectives 

The first Soil Survey Evaluation Mission listed as the basic 

longterm objective "the establishment of a viable national ' 

Soil Survey Unit, able to v/ork independently of any foreign 

assistance". The present Mission considers this to be the 

main objective. The Mission considers the following medium 

term objectives important during the remaining part of this 

project-period and a Phase II of the project: 

a) To collect and systematize all known soils information 
i.e. soil survey maps, soil profiles descriptions, soil 
analyses, and other observations relevant to this subject 
to create a soil data bank. 

b) To establish a Soil Map of Zambia in scale 1:1 000 000. 

c) To correlate mapping units and establish a legend for a 

1:50 000 map series, and where applicable, for the 1:250 000 

map series. 

d) To develop land suitability, crop suitability and soil 

management suitability ratings for different levels of economy 

and technology, as well as for different uses of land. 

e) To classify mapping units according to international 

systems, e.g. the FAO-UNESCO soil classification system. 

7.2 Staff 

It is felt that the present provincial organisation, although 
not entirely satisfactory, has worked reasonably well. A 

regional organisation with soil surveyors at Mt. Makulu, 

Mongu, Ndola, Kasama and Chipata, and technical officers in 

all provinces is a possible compromise between a centralised 
and a provincial organisation. 

According to the project outline the Soil Survey Unit should 
be brought up to a level, v/here there would be soil surveyors 
in most of the provinces. The 1978 mission arrived at the 
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conclusions that there should be 8 Zambian and 8 expatriate 

soil surveyors, as well as 8 Zambian land use planning 

officers. At Mt. Makulu there v/ere to be one Zambian and 

one expatriate senior soil surveyor, one Zambian and one 

expatriate soil surveyor, one Zambian and one expatriate 

soil correlator, one Zambian and one expatriate land evaluation 

officer, as well as one soil physicist on the Research Branch. 

The present mission considers that there may be many con­

straints as to a further building up of the Soil Survey Unit. 

NORAD has experienced considerable difficulties in recruiting 

the present number of expatriate personnel. Further, the 

number of Zambian professional staff is far below expectations. 

The build-up of soil survey staff in the provinces should 

be based on Zambian staff after 1982, with a slow phasing 

out of expatriate assistance. At Mt. Makulu a recruitment 

of specialist officers is necessary. First of all, the 

requested soil correlator should be recruited in 1981. A 

soil survey training officer should be recruited to assist 

in the staff development. One of the provincial soil 

surveyors might be transferred to this position. He would 

assist in training Zambian graduates for posts as planning 

officers and give courses at the MDC and the Colleges of 

Agriculture. In 1983 a land evaluation officer should be 

recruited to work out land evaluation and land classification. 

The research of the Soil Productivity Unit in Kasama might 

be a valuable co-operator for land evaluation in the high 

rainfall areas. 

Tv/o of the experienced provincial soil surveyors might be 
transferred to Mt. Makulu for building up a soil data bank 
and for completion of a Soil Map of Zambia. The gradual 
development of Zambian professional staff is a major objective 
of the Soil Survey Project. The experience so far seems to 
indicate that a fast build-up of Zambian professional staff 
is unlikely. In the Land Survey Department, Ministry of 
Lands and Resources, only one graduate stayed in government 
service out of six graduates recruited. It is believed that 
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two new peofessional Zambian staff members per. year is a 

reasonable, but slightly optimistic expectation. 

The normal staff development procedure would be to recruit 

university graduates and diploma graduates, train them in 

provincial teams for one to two years, send them abroad 

for further training, the university graduates for M.Sc. 

programmes, partly abroad, partly in Zambia, the diploma 

graduates to Ghent or Enschede. The vacancies should be 

filled v/ith new candidates, who would be ready to go abroad 

on return of the previous candidates a.s.o. 

The constraints to this development are many. At present, 

only three posts are established in the Government service 

for soil survey, viz. 2 posts for soil surveyors and one 

for senior soil surveyor. The output at the University 

of Zambia, School of Agriculture is a limiting factor. 

The number of students in each year at the School of Agri­

culture is for 1981: 

Curriculum 1st .year 2nd year 3rd year 4th year 

4 year 21 32 46 25 
5 year 25 16 

The earliest possible M.Sc. programme is supposed to start 
1983, depending on UNZA staff and support from overseas. 
The Department of Geography, which, in the near future may 
be transferred from the School of Education to the School 
of Natural Sciences, is ready to start up an M.Sc. programme 
for Land Resources. 

The students majoring in geography have a limited amount 
of soil science and almost no agriculture included in their 
curriculum. In the long run it would therefore seem 
reasonable to base the recruitment for professional staff 
on the School of Agriculture. 

The NORAD Soil Science Course at the Agricultural University 
of Norway might contribute towards a build-up of professional 
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Zambian staff, provided UNZA agrees to supervise the re­

search and thesis v/ork towards an M.Sc.degree at UNZA. 

The problems concerning this arrangement have earlier been 

discussed with the staff of the Departments of Soils and 

Geography, as well as with the Deputy Vice-chancellor. 

The conclusion was that UNZA is going to discuss possibili-

ties of treating this case as an exemption and thereby 

find ways and means of supervising the thesis work. 

A staff development sheet is shown in table 1. 

Table 1. Actual and proposed staff at professional and 
NUDC level for the period 1980 - 1985. 

Provinces Makulu 1980 1981 

Z E Z E 
1982 1983 1984 1985 1986 
Z E Z E Z E Z E Z E 

Provinces 

Soil Surveyor 

NRDC 

Mt Makulu 

Senr. Soil Surveyor 

Soil Surveyor 

Soil Chemist 

Soil Correlator 

Land Evaluator 

Training Officer 

Soil physicist 
NRDC 

Sum Professional 

Sum NRDC 

1 

2 

_ 

_ 

-

-

— 

— 

-

1 

2 

4 

1 

1 
i 
''*£ 

-

-

— 

6£ 

1 

5 

— 

-

-

— 

— 

— 

1 
1 

6 

4 

1 
i 

9f. «1 

2 
1 
— 

— 

— 

6i-

J 

6 

-

— 

— 

_ 

— 

— 

i 
3 

7 

4 

1 
1 
1 
1 
-

1 
1 

10 

L 

7 

1 
— 

1 
— 

— 

-

1 
6 

8 

4 

11 

5 
8 

1 
1 
1 
-

— 

-

1 
1 
9 

9 

2 

1 
2 

10 

5 
8 

1 
2 

1 
— 

-

1 
1 
1 
11 

9 

2 

9 

6 
8 

1 
1 
1 
— 

1 
1 
1 
2 

12 

10 

mm 

— 

1 
— 

1 
1 
— 

1 

4 

Z = Zambian E = Expatriate 

Zambian professionals = UNZA graduates 

The total sum of person-years during the four years 1982 -
1985 will amount to 29 professional (Z), 41 professional (E) 
and 33 NRDC. It remains to be seen if it is possible to 
fill the three new specialist posts, viz. soil correlator, 
land evaluator, training officer, soil physicist as scheduled 
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The soil physicist might serve both the- Research Branch 

and the Soil Survey Unit. It must be up to the Governmen 

to decide on the proper placement of this specialist. If 

this specialist is recruited through NORAD, the Soil Survey 

Unit would be most appropriate. 

Table 2 shov/s a provisional schedule of recruitment. 

Table 2. Staff r 

Staff 

Expatriate 

Senr. Soil Survey 

Soil Surveyor 

Soil Correlator 

Training Officer 

Soil Chemist 

Land Evaluator 

Soil physicist 

Zambian 
UNZA 

NRDC 

ecruitment 

or 

1981 

2 

1 

; shee 

1982 

1 

3 
1 

1 

1 

2 

2 

it 

1983 

2 

1 

f-\ 

2 

1984 

1 

2 

1 

1 

1 

2 

2 

1985 

1 

1 

2 

2 

1986 

1 

1 

2 

2 

The uncertainty is great with regard to recruitment of 

Zambian staff. Training abroad and loss of trained staff 

to parastatal and private enterprises seem to require some 

overrecruitment. On the other hand housing problems may 

render this overrecruitment impossible. 

7-3 Laboratory, vehicles, equipment 

7.3.1 Laboratoryfacilities 

It is expected that the new Atomic Absorption Spectrophoto 
meter (AAS) will be operative by the end of 1981. This 
will greatly increase the soil laboratory's capacity of 
determing macro-nutrients and micro-nutrients as well as 
aluminium. During 1980 the backlog of chemical analyses 
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v/as up to one year due to the breakdown of equipment. At 

present the backlog of chemical analyses is about 4-5 months, 

while the texture analyses are only 2 months behind. It 

should be aimed at reducing the waiting time to 6 weeks. 

The Mission considers that each piece of equipment, especial­

ly the expensive units like the AAS should be operated by 

one technician only, under the supervision of one professio­

nal officer. Under the present circumstances it would seem 

reasonable that the Soil Survey Unit takes the responsibi­

lity for the AAS, but that analytical work may be done for 

other sections, if time allows. 

However, in the long run, it would seem appropriate to work 

towards a combined Service Laboratory at Mt. Makulu. This 

laboratory could serve the Soil Survey Unit, as well as 

the Research Branch and an expanding Advisory Service, 

and include the Chemistry Section. It would be necessary 

to recruit a highly qualified Senior Soil Chemist to super­

vise this laboratory. 

At present there are a limited number of soil physical in­

vestigations carried out by the soil physicist of the Re­

search Branch. As detailed surveys for irrigation agri­

culture are in great demand, soil physical measurements, 

e.g. infiltration capacity, hydraulic conductivity and 

available water capacity should be expanded. A soil 

physicist should therefore be recruited. Even in the 

ordinary soil survey v/ork soil physical investigations should 

be included. 

7.3.2 Vehicles 

A gradual replacement of old Land Rovers and Land Cruisers 

will be expected. However, the good maintenance offered 

by the workshop at Palabana may prolong the life of the 

Soil Survey Unit' vehicles. A purchase of 2-3 Land Rovers/ 

Land Cruisers per year is expected. - According to the 

volumteer at the Palabana work-shop the supply of spare 

parts in the country is diminishing very quickly. Without 
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accounts abroad purchase of spare parts may be in great 
difficulty. 

7.3.3 Pield_equipment 

The Soil Survey Unit is at present well supplied v/ith field 
equipment, but renewal of augers, compasses, inclinometers 
and other equipment is necessary. This applies also to 
camping equipment. 

7.4 Technical matter s 

7.4.1 Soil_Survev_methods 

Improvement of soil survey methods may be possible. Use 

of special aerial photographs, e.g. infrared film, and in 

special cases Landsat images, ought to be investigated. 

It is felt, however, that the thorough ground work, which 

has been so typical for this soil survey unit, is a safe 

method for all detailed and semidetailed surveys. For the 

reconnaissance surveys which require highly trained and 

experienced surveyors, all the knowledge collected during 

the history of the Soil Survey Unit should be applied to­

gether with modern methods of landscape evaluation. 

7.4 .2 Laboratory_analy_sis 

The immediate need concerning soil analysis may be discussed 
separately for chemical and physical analyses. 

a) Chemical analysis 

The present method of determining cation exchange capacity 
(CEC), which is basically a measure of nutrient storage 
capacity of the soil with regard to cations, is unsatis­
factory for the acid soils. Analysis carried out at the 
Agricultural University of Norway (personal communication 
from G. Semb) on samples from high rainfall areas in Zambia, 
have shown that the CEC at the pH of the soil is much less 
than the CEC according to HH^Ac at pH 7. Further, the 
aluminium saturation of this "net exchange complex» in some 
cases is excessively high, showing the risk of aluminium 
toxicity. This method, based on KC1 extraction, should be 
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tried out as soon as possible. The method v/ould be 

useful for assessing the fertility limitation of acid soils. 

Analytical determinations useful to the classification of 

the soils according to the FAO or Soil Taxonomy (USDA) 

systems should be expanded. 

Micronutritient determinations are presently scarce, but 

ought to be expanded for characterization of soils as well 

as for advisory work concerning soil management. The Soil 

Productivity Project will be starting up at Kasama in 1981. 

It would seem appropriate to co-operate with that project 

on shipment of samples to be analysed at the Agricultural 

University of Norway. This would be helpful for complicated 

determinations, as well as for checking of new methods. 

b) Physical analysis 

Particle size analysis ought to be carried out, both with 

water as the dispersing agent, as v/ell as with Na-pyro-

phosphate or other dispersing agents. Especially for 

irrigation surveys it would be useful with the v/ater 

dispersion method. The pipette method should be introduced. 

Further, more work should be done to characterize the 

physical properties of soils, viz. available water capacity, 

infiltration rate, bulk density, particle density. 

Aggregate stability vs. falling drops might be of help to 

characterize the erodibility of soils. An expansion of 

physical analyses would not be possible without staff devel­

opment. 

Clay mineralogy determinations might be carried out at 

specialized laboratories abroad. 

c) Organization 

The output of the laboratory was 1500 samples in 1980. 

When ordered equipment and chemicals are ready for use, 

its capacity would increase to 2500 samples per year. 

More space is now being made available through an arrange-
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ment with the Soils Advisory Laboratory, Research Branch. 

If this arrangement works out the present housing problem 

will be solved. 

7.4.3 §oil_Maps 

Soil Survey maps are drawn on air photo mosaics, more or 

less rectified, traced onto paper or photocopied from 

mosaics. In some cases they are drawn on the 1:50 000 

topographical maps, which are basemaps covering the greater 

part of the country. 

It is felt that each Provincial Soil Surveyor should make 

a 1:1 000 000 map of his own province of broad soil units, 

e.g. according to the FAO-UNESCO system, and that these 

maps should be compiled to a soil map of Zambia. 

Further, the soil maps available should be transferred to 

1:50 000 base maps with a common legend. This work would 

have to be conducted by a soil correlator. 

The various air photo mosaics cannot be joined together. 

As it is important that all soil surveys carried out in 

the past and in the future are stored in a similar 

way, the information should be transferred the 1:50 000 

topographic map. As the photo mosaics being used are un-

rectified, the use of a simple photogrammetrie instrument 

is needed. Instruments are available at the Photogrammetric 

Section, Survey Department. A sketchmaster is used by the 

Soil Survey Unit. Investigations should be conducted to 

find alternative and simple instruments. 

It has been suggested that the Survey Department purchases a 
rectifying instrument. When this has been done, rectified 
air photos should be used when economical. 

Most planning officers are in favour of aerial photocopie 
to orient themselves in the field. A suitable production 
procedure should be investigated in co-operation with the 

s 



- 33 -

Department of Surveys under the Ministry of Lands and Natural 

Resources. Map construction should be carried out in Lusaka. 

In some cases land capability units are printed on the 
soil series maps. If different land uses are 

described this would be impossible and there would have 

to be one map for each type of land use,viz. commercial 

maize farming, small scale farming, rice cultivation, etc. 

Another solution is to draw a feature separation on the 

topographic map containing only seriesnumber, thereby the 

map may be used for various purposes and in various scales. 

7.4*4 Soil^Surye^Regorts 

The soil survey reports are standardized and have shown 

little development since the previous evaluation mission. 

The soil surveyors are normally short of time with regard 

to report writing, caused mostly by delays in soil ana­

lytical results. 

A radical change cannot be expected as long as the work 
load is so heavy. However, some improvements with regard 

to layout, typing, and reproduction might be possible. 

Sufficient time must be set aside during the annual planning 

meetings for report writing. Training of typists and use 

of electric type writers are two possibilities of improving 

the graphic standards. A photo-copying machine should be 

acquired at Mt. Makulu. 

As long as no land evaluation officers have joined the team, 

crop suitability seems to be an important chapter of the 

report. 

1•4.5 Soil_classificat^ 

It is of great importance to recruit a soil correlator. 
A proper soil classification and correlation depends on 
sufficient analyses. Some of these analyses, especially 
mineralogy analyses may still be missing. Hov/ever, if the 
soil correlation work is not started up at this stage it 
will get completely out of hand. 
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To transfer the present soil maps to a common scale of 

1:50 000, a common legend would be required. It is not 

possible to do the job without a clear description of soil 

series with given range of variation. Classification in 

an international system, e.g. the FAO system would greatly 

facilitate the use of gained experience from other parts 

of the world concerning soil management and cropping systems. 

7.4.6 Land^eyaluation 

In Zambia the land evaluation system used at present was. 

developed from the CONEX ("Conservation and Extension1') 

system in the old federation. This system was basically 

built on the USDA-SCS Land Capability Classification. The 

land is classified according to the most intensive use, 

which will not decrease its potential. Erosion hazard is 

a major consideration in the definition of "the most inten­

sive use". The main division according to land uses is 

arable, grazing and unsuitable land, with subclasses for 

texture. The system was improved in 1974 by the introduc­

tion of limitations (wetness, topography, rocks, stones, 

effective soil depth, etc.). Fertility has also been in­

troduced as a limitation, although the present method of 

determining the cation exchange capacity has made this 

limitation inaccurate. The major land use implied in the 

system is rainfed,large scale mechanized maize production 

with the use of fertilizers. It is important to develop 

this system further, for different levels of management 

and technology. This should be done under the supervision 

of a qualified land evaluation officer. 

Much more research should be carried out with soil and crop 
management systems on well defined, important, soil series 
to establish their potential under defined management levels. 
However, under the present circumstances the Research 
Branch may not have the necessary resources to do this 
research. A start can be made in the Northern Province 
with the introduction of the Soil Productivity Project. 
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Until further work is done on the land evaluation, crop 

suitability ratings seem as important as land capability 

classification. Both ratings are of interest to the 

planning officer. The present irrigability classification 

seems to work reasonably well, but should be improved. 

7-4.7 Soil_Data_3ank 

At present (April 1981) 75 soil survey reports have been 

published since 1967, out of which 35 between 1973 and 

1976, and 32 between 1977 and to date. Furthermore some 

93 surveys have been carried out without a published report. 

These surveys and reports contain a substantial amount of 

soils information. In addition there are some major 

surveys, like the Copperbelt survey (Wilson 1956), the 

Kafue Basin survey (FAO/SF 1968), the reconnaissance assess­

ment of the Northern and Luapula Provinces (Mansfield et 

al. 1976) and TrapnellTs survey of soils, vegetation and 

agricultural systems(1957). Verboom (1970) published an 

ecological survey of Western Province, and Ballantyne 

(1958) a preliminary soil map of the whole country. 

There are numerous reports from inspection tours to different 

parts of the country, often given as additions to monthly 

reports. 

The total amount of information on soils is so great, that 

it should be collected, systematized and stored in such a 

form that it could be considered a soil data bank. The 

register should have different entries based on classifi­

cation and stratification criteria. 

This data bank should be developed in co-operation with the 
soil correlation officer. 

One of the advantages inherent in such a system would be 
the easy checking of possible earlier surveys or other 
soils information of a £iven area. 


