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Regeneration of Miombo Woodlands and their Potential for the Production
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3ummary: A brief introduction to the Miombo ecosystem is given.
The main types of regeneration in miombo are described.
Regeneration studies at Chikala, Michiru and Bunda are
sumnarised.  The productivity of miombo coppice is low
compared with exotics but a compartmentalised coppice
system would increase producticn from underutilised
natural woodland.
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Introduction

Yiombo, the Bemba name for RBraechystesia spDe., has become the generally
excepted term in Fastern and Central Africa for dry, CGeciduous woodland
dominated by the genera Drachystegia and Julbernardia (CATSALPINIODTAE).

Miombc woodland covers large areas of Zimbabwe, Zambia, lozambiqua,
Falawi, Tanzania and Zairs, Ths common climctic Factor throughout this
wide range is a pronocunced dry season of 7 — 8 months and an annual
rainfall of 1000 ~ 1400mm. The soils are generally infertile with

low C2C and lov organic matter.

liiombo iz the most widespreoad vegetation type in all throe Regicns of
Halawi. It is not present in the Rift Valley below about 500m and in
the highlands above about 2000m. Fetwren thrse axtrems a varioty of
faclsg exist and while a basic classificetion has boan attempted
(Topham, 1958; Jackson, 1968; 3haxon, 1976) most of thise remain
improparly described, .

Regenaration

Teur types ef reganeration osccur in miombo:~

Typa 1 3eedling — Many miombo species show “eryptogeal® germination
(Jacksson, ‘1974) in which seed germinates on ths ground surface
but the plumulsz is 'subsequently buried. Dis-back uznally sccurs
in the dry szason followins fire or drought conditinns. New
shrots develop, usually bafore the onset of the rains, at the
shoot/root interface below ground., Thiz pattern of dis-back
and rogrowth (somciimes refered to as seedling-coppice) is
repeated annvally wntil the root system is sufficis=atliy developed
to zend up a shoot vigorous enough to withstand tha summer drought/
burn (Fige 1a).
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C. Root-sucker

FIGURE 1. REGENERATION TYPES IN MIOMBO
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Type 2 Coppice = in order to get rapid corpioce regrowth capable of
devaloping firm, indeps=ndant root systems, woodsmen in Mropz and
elsevhere cut the stems at or nrar ground level (Fige. 1b)e In
Africa when gardens are cleared for cultivation a stump up to 1m
high is left. This gradnally weathers away so that after 3 or 4
years of cultivaiion it iz reduced fo ground lsvel. T'hen the
garden is then abandoned the stump may still be capable of coppice
regrowth. The ability to coppice declincg as fthe diamzter of the
stem increases (Mg, 2)., Coppice regrowth is gene=rally vigorous
enough t0 survive early buraing although some thiuning of the

outside shoots may occur.

Type 3 Root 3uckers — thiz is the main m=thod of regenaration for

suffrutex speciszs; such as Ochna macrocalyx and Turraea robusta,

but in undisturbed wondland,; canopy spacies rurely produce
suckers., affer cultivatiecn, houwever, when the roots arsz damaged
or expozed mpst of {the canopy speocies will produce suckers

(Flg‘- 13).

Type 4 layering — the branches of th2 ubiguitous shrub Xsromphis
obhovata arch until thay touch the ground whers they may develop
rootgs srtificial luyering hes been tried for Janhinia

Petersiana (iPigs 1d).

for practical purposes iu the following regenrration studics it has
only been poszsible 4o distinguizsh coppice and non—coppice growth, 3Some
el the laster, refered to for convenisnce has “seedlings”, may be
inten—connecte@ below zround but thizs can net be deaternined without
execavation and Eonsequently destroying the long~tazrm nature of the

studies,

Reganergtion 3tudieg

(a) Chikala Indigenous ibodland Manapemznt Trial

This trial is on the Famwera roed, on the northsrn slspes of the
Chikala Hills at an aliitude of 680m. Every tris greater than Som
diamater from a total arca of 3ha hus besn individually marked and

recorded, Analysis of tho rssults showed there was a well developsd
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giructure with tre2 spacios falling into thrae definable layersi-
(a) a buysai canspy 15 - 16m high

(b) a seccnd canopy including Julberhardia

globifiora, B, beehmii and Prerocarpus angelensis
10 ~ 12m high,

(c) a mixed vnG=rstorey 5 — 8m high, inciuding

Ochna spre., laooae schimperi, etc.

althoegh near the road,ths site is remots from human hsbitation and

there ig little cvidencsz of racant cotting.

4 total of 45 trce sp-cies (diam. greater than Sem) wers recorded
from the 3ha {which werc chosen for their uniformity) plus an

atditinnal 11 siecizs in 24 x 0.001 ha ragzneration plets,

4 diam2ter class histogrem (Pig. 3) shows the canoby tres hive a
normel distribution — chardcteristic:of an oven-aged stand; while the
understorey troes have a J-shapsd (negative exponential) distribution -
characteristic of a mix~d-oged stand. This soggests the canopy trres
became established Quring mors favourabls conditions, perhaps 80 — 120
years ago, whils unlcrstorey trecs are gtill able to regonerate under

thz existing concitions,

Regeneration data (Tabl- 1) susports this hygothssis. In tha tree
class (diam. greater than San) canopy species accounted for 497 of
the stems while in the sapling and regensration

classes they acovunied for lass then 10% of the total.

Coppice was relatively vnimportant in the regensration layre The few
coLpice gtools thit wers rucorded were the result of a small amount of
cutting for hut polasy; etc. is one might =xprct,in natursl undisturbed

wnodland,cogpicing aligears to be g rather rare phantm:na.
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The composition of the regenceration layer is not statics Feriods of
maximum change are {a) during the rains when fresh sced germminates,

and (b) during annual burning, wheu seedlings are destroyed by fire.
The combined effects of mortality and recruitmant can be expressed by

the anhual turnover:i-

annual Tupnover (%)= 100 (Gains. g, yp + Lossesyy y5) .44 Reterken, 1966

'Ibtal,” + 'Ib’cal_';2

where t1 = start of parisd and 12 = end of period.

The position of cach seedling within permanent sample plots was marked
on a grid so that it was possible 40 relocate them agains In this way
recrultment, mortality and annual turnover for a period of 12 months
were determined. Table 2 shows the aunual turnover between July 1981
and June 1982 for plot G, which was clear-felled in September 1581,

and plot E a control,

Tabla 2. A Comparison of the Annual Turnover (%) of

Seedlings in Clear-cut and lhecut Woodland

Clean-cut Control
Understorey spp. 32,7 1945
Cano py sDDe 1041 27e3
Total 3Te1 207

dnnual turnover was greater in the clear—cut compared with the control.
The reason for this is somewhat obscure as it was the result of both

a greater negative and positive change.

Table 3 shows the interaction between the szedling (less than 1m high)
and sapling { greater than 1n high) size classes over the 12 month
period, It is interesting to note more saplings were reduced to
seedling gtatus than reverse, This may be the result of over—zealous

early burning setting regencration back a bit.
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Table 3« Intoraction Betwecn the 3eedlihg and Sapling Class

(Number of individuals in 8 x 0.01 ha plots)

'g 1981 1982 Canopy =PpDe Understorey sSDDs
] Sapling = Scedling 1 17
i% Scedling - Bapling 0 7
E Sapling - Sapling 1 28

To sunmarise the situation at Chikala: there is a large population of
small seediings less than Im high, which are in a state of cohstant

3 . . _
2 flux, with individuals being damaged or deztroyed but & similar number

geminating or resproutings Seedlings, especially canopy speclics, are
rarely recrulted into the next size class and following thorough early

burning the opposite process of saplings being burnt back te ground

level is equally likely 10 ooours

(b) Michiru Indigenous Woodland Mahagement Tprial

i The Michimy Trial is on the eastern slopes of Michiru mountain at an

altitude of 900m. The dominant trees are BRurkea africana, J. globiflora,

i i

Brachystegia boohmii and Monptes africanus. A combination of cattle

grazing, uncontrolled late fires and cntting for firewsod, poles and
charcoal have laft the woodland in a degraded condition and trees
excexding 10m are rare., All these detrimental Tactors have been
controlied in recen£ years and the vegetation appcars to be entering

a recovery phase,

- 21 species (diam. greater than 5am) were recorded from a total area

of 2ha. However, an additicnal 18 species were recorded from the
E regeneration layer. Thorofore the potential exists for the dovelomment
of woodland as diverse as that at Chikala.

A diamotor class histogram (Pig., 4) shows that both the canopy and
understorey trees have a J-shaped distribution suggesting active
Tegeneration of both groups.
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Table 1 shows that canopy specics make up a large proportion of the

regeneration layer (c.f. Chikala Flots), Therefore we can conclude
that open, cut-over conditions are required for the succeszful

cgtablishment of Brachystopia/Julbernardia speciess

In the sapling class a majority of sitems had originated from coppice
regrowth (Table 1). In ihe regeneration class, however, coppice was
relatively uwncommon. Fresumably most of the cut stumps which were
viable at the end of the peried of.heavy'exploifation have produced
shoots which exceed M. As cutting iz now restricted further
regencration to bring the arza to full stocking will debond mainly on
geedling survival. There are probably potential here for increasing
stocking in open arceas by scarification to encourage root suckering

and pogsibly layering some half-grown trces and shrubs.

(c) Mnda Indigenous Hoodland Coppicing Trial

Thig trial is situation in Bunda Forest Reserve on a level site at

an altitude of 1150m. The dominant trece in the area is J. panhiculata,

In 1960 two areas of approximately Sha were cloar—felled, the biggor
branches sold as firewood and tha remainder burnt on site. Unfortunately
there is very little information on the structure or compesition of

the woodland before felling but it appears to have been fairly uniform

and probably of relatively recent secondary origin.

it

In 1981, 21 years after cutting, there was a well stocked coppice
stand (2190 stoms/ha) with a closod canopy at about 10m. Hach of the
i 01d stumps (coppice stools) had between 1 - 8 {mean 1.7) stems,

' 5 ~ 13an {mean 8.3) diamcter. The plots have bcen protected from
fire since 1960 and consequently the stems are straight, lacking the

scars and disfiguremonts found in woodland subject to frequent

burning. J. paniculata was the most important component in all of
thefplots accounting for 57% of stems.

In September 1981 two 1ha plots were recut. One was clear-felled,

the other was converted to coppice~withestandards by leaving uncut
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83 sound stems which will be retained for two or more rotatiens,

The firewood yield was 151 stacked mendles (solid volume = 80m3/ha)
for the clearout plot and 106 stacked mendles (solid vol, = 68u3/ha)
in the coppice-with-standards plot.

An assessment of coppice regrowth was made in September 1982, i.e.
1 year after cutting, and this was compared with a similar assessment

carried out in 1962, two years after the original felling (Table 1) e

The quantity of coppice was approximately the zame on both occasions
(although there was a larger proportion of coppice in the ovar 1Im
class in 1962 this was simply due to the longer period since cutting,

l.es 2 years compared with 1 year in 1982).

The quantity of seadlings, especially canopy species, was much lower
at the start of the second rotation compared with the first. This may
be due to lower seed production in dense, young even-aged coppice
compared with the original woodland. Alternatively there may have
been more favourable conditions for gemmination in 1961/62 following
the burning of slash in 1960,

From an ecological viewboint it is interesting to consider how clear
cutting on a 2i-year rotation effects specics diversity. In 1962
regeneration counts in all 10 plots yialded 47 species of woody plant,
In 1982, the iwo plots assessed (total arca 0.2ha) yielded 46 spocies.
A11 the common species in the area were prescnt on beth occasions.

Therefore while J. paniculata dominance was maintained, species

diversity was not diminished,

Product ivi‘i_ix

The Bunda experiment is unique in Malawi in that it gives the only
accurate data for the productivity of indigenons woodland. 4ha of
miombe coppice managed oh a 2i-year rotation can yield 3.,5m3 of

wood per annums At Bunda two=thirdg of thig consigted of J. paniculata,

a desirable species for cither fuelwood or building poles. This should
not be regarded as the maximun output, however, as a longexr or shorter

rotation might produce a greater yisig,
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