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Field studies of land use under chifemene
shifting cultivation, Zambia

Peter Streamgaard
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Land use aspects of shifting cultivation was studied with chite-
mene shifting cultivation of Northern Zambia as an example. An
area of 250 ha was mapped. Apparently, ciltivation follows a cycle
over time, where new gardens are only opened in alternating
years. Selected, single households were studied for land use and
hectarage of afl cultivated fields.

Peter Stremeaard, Ph.D., research scolarship, Geographical Insti-
tute, University of Copenhagen, Haraldsgade 68, 2100 Copenha-
gen @,

Keywords: shifting cultivation, Zambia, land use, air-photo inter-
pretation, chitemene

For any description of a shifting cultivation system, the
use of land is an important factor - the constantly chang-
ing area under crop and the likewise changing fallow area
constitute the backbone of the system. The mapping of
land use always presents a problem in the study of agricul-
ture, either the changing land use is strictly connected to
the agricultural potentialities of the soil (the Yatanga, Up-
per Volta; Marchal, 1977), the crops grown {Nigeria; Uzo-
zie, 1971) or the exchange between farmers, herdsmen
and fishermen (West Africa; Scott, 1979), The changing
land use is moreover often obscured by complicated frag-
mentations, reflecting social structures in the society
{Ghana: Hunter, and Ntitri, 1978); the last situation, how-
ever, mostly found in the more semi-permanent types of
agriculture.

Traditional agricultural systems are often described
with little emphasis on the actual extent of the land util-
ized, which is quite understandable, as rather detailed
field work is necessary to reveal this. Mostly the descrip-
tions cover agricultural economy, seil fertility and pro-
duction only (Kunstadter et al., 1978; Thailand), and the
land use is - if it is introduced - only characterized by the
stage of regrowth or age of fields, with no connection to
any specific farmer (Axelsen, 1978; Botswana). This type
of study, where a whole village is studied as a unit, with
the surrounding fields characterized only by their land
use, might be useful for a description of the society, but
not of the single farmer.



cut) from the surrounding vegetation stacked, ready for burning.
A total of 66 metric tons were pilad on the future field (0.47 ha),
equivalent to 140 tons per ha. The trees are not felled but chop-
ped. and sprouting has already started - the Bemba in this way
accelerate the regeneration of the vegetation.

Fig. 1A. Grene beskdret {chitemene, Bemba: at beskeere) fra et
amliggende, storve omrddes vegetation samlet, klar til brending.
Grenenes samlede veegt fandtes al veere 66 tons, svarende til 140
tons per ha, Treerne er ikke fielder, og har allerede etablerer tops-
kud - Bembaerne forkorter pd denne mdde vegetationens regen-
erations-periode.
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Fig. 1C. The ash-field, characteristicly circle-shaped, shortly after
the burn. This small field, (0.1 ha), was rather well burned - no
logs or branches were left only partly burmed, and ash was evenly
distributed. Soil and ash analyses revealed, that the combined
effect of ash and heat was equivalent to a release of 346, 433 and
308 kg PK and Ca per ha. in the upper 50 ¢cm of the soil
(Stremgaard, 1984b).

Fig. IC. Den askedwkkede svedjemark, karakteristisk cirkel-
farmet, umiddelbart efier breendingen. Aske- og jordbundsun-
dersagelser viste, at den kombinerede effekt af aske og brending
svarede til en frigorelse af 346, 433 0g 308 kg PK og Ca per ha i
de overste 30 em af jordoverfladen (Stromgaard, 1984b).

Fig. 1B. The burning of the stacked branches immediately before
the rains. In the old days the firing was started off by a sign from
the Chief. Today, the timing of the burn is the decision of the
individual cultivator, but still some religiously inspired rites were
observed. The ancestral spirits were called for, and the blessing of
the burn was accompanied by prayers to the ancestral spirits for
prosperity during the corning year.

Fig. 1B. Branding af den indsamlede vegetation umiddelbart for
regntiden. Tidligere bestemtes tidspunktet af tandsbyvens hovding,
mens det nu er den enkelie bondes afgorelse. Selve brendingspro-
cessen er af stor vigtighed og ledsages af forskellige religiost inspi-
rerede ritualer og bonner til forfedrene.
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Fig. 1D. The fence around the cultivated field of cassava. 2 m
fence removed weighed 73 kg, i.e. for a typical garden 10 tons of
wood are used. The fence is made during the rainy season from
February 1o April. The fence is a rather costly labour investment,
work input in the making of the fence was found to be around
100 man-hours per year. This is one way the local peasant is able
to »intensify« the agricultural system of shifting cultivation.

Fig. 1D. Den dyrkede mark med cassava omgivet af et hegn. Der
medgdr 73 kg per 2 m hegn, svarede til 10 tons vegetation for en
(ypisk mark. Konstruktionen er ret arbejdskrevende - 100
mande-timer per dr — og en af de mdder den traditionelle bonde
wintensiverere dyrkningssystemet,
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Detail from ZA 81/2 Q044 airphoto CHISIMBA FALLS 1:12500 7/1881
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Fig. 2. Air-photo interpretation. Air-photo from July 1981,
ground truth observations and associated key legend.

Fig. 2. Flyfoto-fortotkning. Fiyfoto fra juli 1981, feliobservationer
og titherende fortolkningsnagle.

Air-photo interpretation. Air-photo No. 8172, Chisimba Falls,
July 1981.

Area Age and description

3-year-old garden, bare with cassava.

3-year-old garden

I-year-cld garden

Regrowth vegetation, 3m high, Brachystegia longifolia and

Julbernardia paniculata.

9-year-old fallow, bare with new beds for cassava

6-year-old fallow

7 2-year-old garden, bare, with cassava and remnants of
groundnuts
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8 3-year-old garden with cassava
9 2Z-year-old garden with remnants of cassava, regrowth of

Marquesia acuminata and Julbernardia paniculata.

10 3-year-old garden with cassava

11 1l-year-old fallow, covered with regrowth vegetation

12 1l-year-old fallow, 2 m regrowth

13 I-year-old garden with remnants of groundnuts

14 Recently chopped area

15 3-year-old garden

16 Recently cleared area with branches stacked in a circle,
ready for burning

17 l-year-old garden

18 Vegetation, uncut at the time of the aerial photo, but chop-
ped 3 months later, at the time of the ground-truth obser-
vations.

19 2-year-old garden

20 l-year-old garden

21 10-year-old fallow, 3 m regrowih of Brachystegia spicifor-
mis, Marquesia acuminata and Brachystegia taxifolia.

22 Branches stacked, ready for burning

23 Branches stacked, ready for burning

24 l-year-old garden, remnants of millet

25 Very large circle of collected, stacked branches, ready for
burning

26 Recenly chopped and cut vegetation of Julbernardia ango-
lensis and Brachystegia taxifolia, 2 m high

27 Small circle of collected, stacked branches

28 Partly chopped, 20 m high. Marquesia acuminata

28-32 Cirles of collected, stacked branches surrounded by corre-
sponding chopped areas.

33  2-year-old garden, groundnuts harvested

34 Recently dug field, where vegetative material is hoed down:
and allowed to wilt, grass-turf are turned inwards and the
roiting vegetation is dug in and buried.

35 Cleared and harvested maize-field

36 6 m high vegetation, Julbernardia paniculata and Uapaca
benguelensis

37 Evergreen vegetation, near riverside

38 Dense vegetation, Brachystegia spiciformis.

39 Evergreen vegetation

In the case of shifting cultivation, most studies of land
use has taken this direction - simply because of the diffi-
culties of finding and measuring the fields of single far-
mers. In some studies, from areas where fallows are short
and fields are rather close, more detailed land use classi-
fications are possible (de Schlippe, 1956; Christiansen,
1975; Tuthill et al., 1968), but for shifting cultivation sys-
tems with long fallows and a regrowth of up to 20 years of
age, virtually no studies have been made of the land use of
single households.

CHITEMENE SHIFTING CULTIVATION

Chitemene shifting cultivation is the traditional agricultu-
ral system of the Bemba in northern Zambia. It is an agri-
cultural system, where crops are grown in the ash after
burning a pile of collected, stacked branches, lopped and
chopped from trees of an area 5 to 8 times the size of the
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Fig. 3A. Chitemene land use around Bwacha village, 1966. Clas-
sification (1op) based on 1966 aerial photo (bottom).
Fig. 3A. Arealanvendelse under chitemene flytremarksbrug. Klas-
sifikationen (overst) baseret pd 1966 flyfoto (nederst).

cultivated garden. After some years the field is aban-
doned, and new gardens opened, fig. 1a, b, ¢, and d.
This method of cultivation includes the use of natural
forest or woodland as fallow - true chitemene systems are
cut-and-burn shifting systems that exploit the »banked«
fertility of the natural woodland. The rotation of fields is
typical for shifting cultivation, but the chitemene system
is unique in its transfer of fertilizing material - the vegeta-
tion to be burned - from a larger surrounding area to the
field. It is in this respect close to infield-outfield systems
described in other parts of the world, where similar trans-
fers have been recorded, Even in Scandinavia evidence

Fig. 3C. Change in chitemene land use 1966-74. Based on classi-
fications in figs 3A and B.

Fig. 3C. Andringer | arealanvendelse under chitemene flyrte-
marksbrig. Baseret pd klassifikationerne i figurerne 34 og B.
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Fig. 3B. Chitemene land use around Bwacha village 1974. Clas-
sification (top) based on 1974 aerial photo (bottom).
Fig. 3B. Arealanvendelse under chitemene flpttemarksbrug. Klas-
siftkationen (overst) baseret pa 1974 flyfoto (nederst).

LAND USE CHANGE BWACHA VILLAGE 1966-74

Wl vegetation cut
balwoan 1966-74

[l Cuntivated and cul
ar#as returned tp
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BWACHA VILLAGE, CHITEMENE LAND USE
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Fig. 4. Detailed study of chitemene land use around Bwacha vill-
age. As many as possible chitemene gardens were localized and
age and ownership were determined. Based on field-studies late
1981.

produced by archaeology and palaeobiology has shown
neolithic systems of similar kind.

In this survey, the land use of chitemene shifting culti-
vation has been studied both from aerial photos and in
the field. Air photo interpretation from areas of shifting
cultivation has been reported before (Koch, 1970 and
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avse vegelation sample plot
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Fig. 4. Detailleret undersogelse af arealanvendelse wnder chite-
mene Myttemarksbrug. Sd mange markfelter som muligt lokaliser-
edes og alder og tithorsforhold fastlagdes. Baserel pd feltstudier |
shuningen af 1981,

1971; Mahncke, 1973), but for the study of chitemene
shifting cultivation little has been published. As a first
step therefore, some ground-truth observations were im-
portant. Fortunately, it was possible from an area close to
the study area to achieve aerial photos from same year,
1981. During the field-work it was therefore possible in



Fig. 5. Detail from fig. 4. 250 hectares were intensively studied
and all chitemene cultivation recorded, table 1. Scale 1:35700.
Fig. 5. Detaitie fra fig. 4. 250 hektar undersogtes intensivi og alfe
tegn pd flvttemarksaktiviteter registreredes, se tabel 1.1:35780,

this area to give a detailed identification key for typical
features on aerial photos from a Zambian chitemene shift-
ing cultivation area. The air-photo used and the accom-
panying key legend are shown in fig. 2.

In the study area, 20 km south of Kasama, Northern
Province, a more detailed photo-interpretation combined
with field survey was carried out. First, with the use of the
key legend described in fig. 2, it was possible by stereosco-
pic interpretation of aerial photos from 1966 and 1974 to
deduce land use for those two years. The land classifi-
cation was rather simple, only distinguishing between
cultivated fields, fallows and regrowth in varous stages, as
contrasted to undisturbed vegetation. Figs 3a, b, and ¢
give an impression of the increased utilization of the
forest for cultivation from 1966 to 1974, Also the dy-
namics of the forest ecology is illustrated, as it appears
that some areas, originally cultivated and in 1966 1n vari-
ous stages of regrowth, had returned to forest in 1974,

In order to get a more detailed picture of the land util-
ization of the whole village, the surrounding area was ra-
ther carefully investigated. As many as possible chitemene
fields in the forest were localized and mapped. Fig. 4
shows the resulting land use map of the area around Bwa-
cha village. Since it was not possible to cover the land use
of the whole village, it was decided to investigate in detail
a limited part of the forest for all signs of cultivation, Fig.
5 shows the area selected, 250 ha of the most intensively
utilized part of the forest. The 3 traverse lines cut in the
forest served as base lines, from which distances at right
angles to the various fields were measured. All fields were
carefully measured, and table | shows the results. 36
chitemene circles were found, covering 4% of the area,
and 31% of the total area had been cut in the formation of
these gardens. This means that one third of the area had
been utilized recently, quite a high per cent for a forest
shifting cultivation system,

Area, %

Year Cul tivated Cut

1981 1.40 10.90
1980 0.02 0.18
1979 1.20 B.54
1978 0.16 1.06
1977 1.04 7.83
1976 0,40 1.560
1975 0.11 0.75
Total 4.33 30.86

Table 1. Land utilization in chitemene shifting cultivation. De-
tailed investigation of all cultivated and associated cut areas in a
selected area of 250 ha, fig. 5. Of this arca 4% are cultivated and
new arcas are apparently opened in aliernating years.

Tabel 1. Arealanvendelse under chitemene flyttemarksbrug. Re-
sulrater af den detaillerede undersagelse af 250 ha, fig. 5. 4% ses ar
vaere opdyrket, og nye arcaler inddrages tilsyneladende hvertandet
ar.

Interestingly, when table | is observed, are the fluc-
tuations in land use. In 1977, 1979, and 1981 8%, 9%, and
11% respectively of the total 31% were chopped. It seems
that new chitemene gardens are cut only in allernating
years, a pattern not observed previously, Both Richards
(1539), Trapnell {1953), Peters (1950), and Allan (1949) -
the only four works on chitemene cultivation based on
field studies - assumed new gardens to be opened every
year.

This fluctuating land use of opening new gardens in
alternating years, also observed when all fields of selected
farmers are measured (fig. 7), might be an adaptation to
the diminishing forest resources. Fewer gardens are estab-
lished and those in function are more carefully utilized.
Also, it was found (Stremgaard, 1984a), that the Bemba to
a high degree resort 1o non-agricultural activities through
the year, possibly mainly in those years where no new
gardens are opened.

The land use of a single, selected household is shown in
fig. 6, and illustrates the chitemene cultivation as an in-
field-outfield system. The surrounding outfield is chop-
ped, and vegetation carried to the infield for burning. For
selected farmers in the area, 16 chitemene circles were
measured and ratio of chopped to cultivated area estab-
lished. Interestingly, the ratio is apparently constant,
around 7, and not changing with the size of the garden.

The pattern observed of changing use of chitemene gar-
dens might be explained by the more intensive use of the
land close to the houses, the village gardens. Fig. 6 shows
typical village gardens in a household. A new village gar-
den is opened nearly every year, most often an ibala, a
garden with cassava grown in mounds.

It is interesting to observe the variation in size and age
of the two types of garden: the chitemene ash-field and the
village garden. Fig. 7 shows average variation over time
for 4 selected households.

Shifting cultivation. Zambia 83
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Fig. 6. Cultivated areas of a selected farmer. Break-down of all
areas under cultivation (inserted). Local names shown for chite-
mene-fields and village gardens. Ubukula is the first year ash
garden, large size; chikumba or kakumba very small first year ash
gardens. Chifwani is any old ash garden, still under crop. Ibala is
mound cultivation of cassava near the village while in chibela,
also close the villape, fresh vegetative material is hoed down and
allowed to wilt, grass-turf are turned inwards and the rotting veg-
etation is dug in and buried. The figures show vear of establish-
ment and area in m2 Data collected 1981,
Fig. 6. Samtfige markfelter dyrket af en enkelt bonde. I tabellen
findsat) ses arealerne opregnet. Lokale navne er anfort for de fors-
kellige marktyper: ubukula er forste-drs askemarken, stor
storrelse; chikumba og kakumba er meget smd forste-drs askego-
dede marker. Chifwani er enhver wldre askegodet mark. Ibala er
tuer med cassava ner landsbyen, mens chibela er navnet pd en
dyrkningsform hvor cassavaen dyrkes i greestorv. Tallene angiver
markfelternes storrelse og etableringstidspunkt. Data samlet 1981,

Obviously, the knowledge of either village garden area
or chitemene area is of lesser importance in the study of
single households. The area of both types, i.e. all culti-
vated areas should be known. For the 4 households stu-
died especially careful, the total area was found to vary
from 1.5 ha to 2.7 ha per household, which is close to
figures observed elsewhere under shifting cultivation;
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Fig. 7. Change in land use over time, 4 farmers. The curves show
newly opened chiternene area (full line) and area of newly opened
village garden (broken line) through the years. New areas are nol
opened for cultivation every year - significant fluctuations are
taking place.

Fig. 7. Andringer i arealanvendelse gennem tid. Kurverne viser
tidspunkt for og storrelse af nye arealer ryddet og opdyrket. For de
4 bonder ses at nye marker ikke elableres hvert dr - markante
Shiekevarioner finder sted.

Kunstadter et al. (1978) recorded in Thailand 1.7 ha/
family. When the areas utilized by the 4 households are
compared to the family structure, the land use per house-
hold, per capita, per consumer equivalent (CE) and per
worker (ME) shows the following pattern, table 2,

These figures are almost identical with those observed
among the Lua and Karen of Thailand (Kunstadter et al.,
1978), and only slightly smaller than the one acre per gar-
den family assumed by Allan (1949) in his thirty-year old
study, also from Zambia. Among the Ibans in Sarawak,
Freeman (1955) found an average felled area per head of
0.8 acre equivalent to 1.3 acres per worker, and Baum
(1968) in Tanzanian mountain rice holdings found 1.5
acre/ME.

Considering the man-land relationships, the area under
crop becomes especially interesting when compared to the
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Table 2. Land use per household, per capita, per consumer (CE)
and per worker (ME), 1981 Bwacha Village. Household no. 313
consisted of two wives. The calculation of CE and ME slightly
modified afier Lagemann, 1977.

Tabel 2. Arealanvendelse opregnet pr. familie, pr. capita, pr. kon-
sument (CE) og pr. arbejdsekvivalent (ME) for fire husholdninger,
1981,



number of consumers living from it. The harvested area
was found to vary from 0.3 to 1.0 ha per household per
vear, averaging 0.8 ha per household in the whole village.
Taking the number of consumers per household into con-
sideration. rather large differences are revealed among the
households: the number of consumers per harvested ha
apparently varies significantly. This might reflect differen-
ces in social status, poor houscholds have many consu-
mers per household hectare. The only other explanation,
differences in the intensity of utilization of the land, is
hardly appropnate, as the chitemene cultivation gives
little extra production with extra input of labour. When
the traditional agricultural system has reached its absolute
producing limit, processes will start working: the increas-
ing poverty will be shared, alternative agricultural practi-
ces will be sought for, maybe settlements will be relocated,
or pecple even cutmigrate.

Resumé

Det er ofte vanskeligt at beskrive arealbenytielsen under flytte-
marksbrug hvor brakperioden er lang og markemne spredte og
vanskelige at lokalisere i skov-genvaksten. I det nordlige Zambia
er et omrade under flyttemarksbrug af chitemene typen blevet
undersogt; her tilfores svedjemarken gedskning i form af ved og
blade fra omkringliggende arecalers trazer. Tilforslen fra de om-
kringliggende arcaler af padskning kan sammenlignes med et ind-
mark-udmarksystem, og svstemet adskiller sig opsa fra andre flyt-
temarksbrug ved at treerne ikke drebes, men tophugges.

Ved anvendelse af 3 maneder gamle flyfotos i1 felten var det
muligt at udarbejde en detailleret fortolkningsnegle til typiske,
ofie observerede flyttemarksstadier. Denne anvendtes senere ved
sammenlignende studier af @ldre flyfotos fra undersegelsesomri-
det. I felten undersogles samme omrade for alle tegn pé tidligere
flynemarksakiivitet, og alle udligere marker blev lokaliseret og
aldersbestemt. Resultatet af denne arealkartering viste omkring
en tredjedel af arealet beskaret fornylig. Yderligere konstateredes
en interessant dyrkningscyklus, hvor nye chitemene-marker tilsy-
neladende kun etableredes hvert andet &r, muligvis en tilpasning
til det stigende befolkningspres og mindre mangde ulgengehg
sckundzerskov.

Enkelte benders arealudnytielse undersegtes; det totale areal
dyrket varicrede fra 1.5 til 2.7 ha per familie. Antal konsumenter
per hestet ha varierede betragteligt — en illustration af subsistens-
brugets forsyningsspredning: chitemene-markerne suppleres med
jagt og fiskeri.
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number of consumers living from it. The harvested area
was found to vary from 0.3 to 1.0 ha per household per
vear, averaging 0.8 ha per household in the whole village.
Taking the number of consumers per household into con-
sideration. rather large differences are revealed among the
households: the number of consumers per harvested ha
apparently varies significantly. This might reflect differen-
ces in social status, poor houscholds have many consu-
mers per household hectare. The only other explanation,
differences in the intensity of utilization of the land, is
hardly appropnate, as the chitemene cultivation gives
little extra production with extra input of labour. When
the traditional agricultural system has reached its absolute
producing limit, processes will start working: the increas-
ing poverty will be shared, alternative agricultural practi-
ces will be sought for, maybe settlements will be relocated,
or pecple even cutmigrate.

Resumé

Det er ofte vanskeligt at beskrive arealbenytielsen under flytte-
marksbrug hvor brakperioden er lang og markemne spredte og
vanskelige at lokalisere i skov-genvaksten. I det nordlige Zambia
er et omrade under flyttemarksbrug af chitemene typen blevet
undersogt; her tilfores svedjemarken gedskning i form af ved og
blade fra omkringliggende arecalers trazer. Tilforslen fra de om-
kringliggende arcaler af padskning kan sammenlignes med et ind-
mark-udmarksystem, og svstemet adskiller sig opsa fra andre flyt-
temarksbrug ved at treerne ikke drebes, men tophugges.

Ved anvendelse af 3 maneder gamle flyfotos i1 felten var det
muligt at udarbejde en detailleret fortolkningsnegle til typiske,
ofie observerede flyttemarksstadier. Denne anvendtes senere ved
sammenlignende studier af @ldre flyfotos fra undersegelsesomri-
det. I felten undersogles samme omrade for alle tegn pé tidligere
flynemarksakiivitet, og alle udligere marker blev lokaliseret og
aldersbestemt. Resultatet af denne arealkartering viste omkring
en tredjedel af arealet beskaret fornylig. Yderligere konstateredes
en interessant dyrkningscyklus, hvor nye chitemene-marker tilsy-
neladende kun etableredes hvert andet &r, muligvis en tilpasning
til det stigende befolkningspres og mindre mangde ulgengehg
sckundzerskov.

Enkelte benders arealudnytielse undersegtes; det totale areal
dyrket varicrede fra 1.5 til 2.7 ha per familie. Antal konsumenter
per hestet ha varierede betragteligt — en illustration af subsistens-
brugets forsyningsspredning: chitemene-markerne suppleres med
jagt og fiskeri.
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