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RESUME : L’agrosylviculture appliquée sur le plateau des Bateke, en RDC a fait I’objet d’une analyse
scientifique basée sur les inventaires de régénération forestiére naturelle dans le sous-bois d’A. auriculiformis et
A.mangium, d’une chronoséquence de six ages différents (3, 4, 7, 9, 10 et 29ans) et d’une savane arbustive qui
a servi comme controle. Elle a pour objectif d’évaluer, analyser et de mesurer I’effet des systémes
agroforestiers (safts) sur les régénérations forestiéres naturelles issues de reboisement par les plantations d’A.
auriculiformis, d’A. mangium et a la conservation de la biodiversité sur le plateau des Bateke. L’analyse de
variance multivariée (MANOVA) conduite avec la procédure du modele linéaire généralisé (GLM) effectuée
sur la base de données collectée, a révélé un effet significatif des espéces sur le site, 1’dge de plantations, le Dhp
(cm), la hauteur totale de I’arbre (m) et la surface terriére (m2/ha). Il ressort des résultats obtenus que la mise en
place des plantations présente une évolution en stades de successions forestieres secondaires qui apparaissent
sous les plantations d’A. auriculiformis et A.mangium. Un écosystéme forestier se reconstitue assez
rapidement sur le périmétre des plantations d’A. auriculiformis et A. mangium en lieu et place de ’ancien
écosystéme de savane caractéristique du plateau des Bateke.

Motclé: agrosylviculture, régénération forestiére, Plateau des Bateke, chronoséquence, Zavi, Provaco,
Mampul et mampu 2.

ABSTRACT: Agroforestry applied on the set of Bateke, DRC was the subject of a scientific analysis based on
natural forest regeneration inventories in the undergrowth A. auriculiformis and A.mangium, a time sequence of
six different ages (3, 4, 7, 9, 10 and 29years). It aims to evaluate, analyze and measure the impact of
agroforestry systems (SAFTS) on natural forest regeneration after reforestation plantations A. auriculiformis, to
A. mangium and conservation of biodiversity on the plateau of Bateke. Multivariate analysis of the generalized
linear model procedure (GLM) performed on the collected database, revealed a significant effect of the species
on the site, the age of plantations, the DBH (cm), the total height of shaft (m) and basal area (m2 / ha). The
results obtained as the establishment of plantations present evolving stages of secondary forest succession which
also appear on the plantations in abandoned plantations A. auriculiformis and A.mangium. A forest ecosystem is
recovering quite quickly on the perimeter plantings A. auriculiformis and A. mangium in place of the former
savannah ecosystem characteristic’ plateau Bateke.

Keyword: agroforestry, forest regeneration, Plateau Bateke, chronosequence, Zavi, Provaco, Mampul and
Mampu 2.

l. INTRODUCTION

Acacia plantations play a major socio-economic role on the Bateke plateau (Paul, 2011, Schure et al.,
2011, Schure et al., 2012). Despite this important role, they contribute to the regularization of the climate and
participate through photosynthesis in the processes of mitigation or adaptation to climate change. They also
produce firewood and charcoal that would solve the energetic problem of the city of Kinshasa (Trefon et al.,
2010). But their potential to contribute as a catalyst to natural forest regeneration is still limited and fragmented.
The overall objective of this study is to evaluate, analyze and measure the impact of A plantations.
Auriculiformis, A. Mangium in agroforestry systems (safts) on natural regeneration from reforestation. The
technical itineraries of these plantations require fire protection measures. This is what justifies the paving strips
of 25m wide around the plantations in the form of firewalls, an alternative to the putting in defense in the
implementation of this biotechnology. As such, Acacia plantations of an agroforestry system can also be used as
a strategy for increasing forest areas with the prospect of a natural reintroduction of species in the region.
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Significant contributions from plantations of A. Auriculiformis and A. mangium to improve the fertility of the
sandy soils that characterize the Bateke plateau, with a richness in kaolinite as a type of clay are those of Koy
(2005); Koy et al. (2009); Kasongo (2009); FAO (2011); Sente (2011) Atangana et al. (2014) and Nsombo
(2016). The Plantations of A. Auriculiformis and A. mangium applied to the savannahs of the Bateke Plateau
are of the sequential type, and are based on a detailed operational schedule which organizes and plans all the
activities of the preparation of the land, planting, Maintenance and harvesting by agroforestry campaign spread
over the whole year. They are part of the safts (Torquebiau, 2000). The particularity of this approach lies in the
combination of agricultural plantations (food crops and fruit trees) and forest plantations of long-term precious
species, exotic fast-growing species (Peltier et al., 1993 , 1994 and 1995, Harmand et al., 1997 and 2004) or
local (edible caterpillar species (Latham, 2003)). The former are aimed at human food security, and the last two
are for the production of timber and wood energy. In addition to the above-mentioned approach, the forested
fallows (Nkuku in Kikongo, vernacular) associated with large and small farms are also applied. Three main
research questions are addressed: (a) What are the spontaneous species that regenerate in Acacia undergrowth in
plantations? B) What ecological factors have contributed to the development of these spontaneous species? C)
What is the significance of the dynamics of the species inventoried in the undergrowth? In order to achieve this,
the following hypotheses have been verified: (i) The establishment of A plantations. Auriculiformis and
A.mangium may show evolution in secondary plant succession stages observed by Peltier (2010) and Lubalega
et al.,, 2016,(ii) a forest ecosystem is reconstructed fairly rapidly on the perimeter of A plantations.
Auriculiformis and A. mangium in place of the old savannah ecosystem characteristic of the Bateke Plateau, a
perception of agroforestry on the Bateke plateau, iii) age of A.auriculiformis and A. mangium plantations
influences regeneration Natural forest.

1. MATERIAL AND METHODS

The Bateke plateau is located between 4 ° and 5 ° south latitude and between 15 ° 30 'and 16 ° 30' east
longitude; It covers an area of 21,823 km? (Nsombo, 2016). It is a sort of border between the city of Kinshasa
and the province of Kwango. The administrative part of the town of Kinshasa is located in the eastern part of
Maluku commune in Kinshasa, 80 km from Kinshasa and covers an area of 7000 km? (Biloso, 2008). This study
area is limited to the north by the Congo River and the territory of Kwamouth (Kwilu Province); On the east by
the territory of Bagata and Kenge (Province of Kwango); To the south by the territory of Kasangulu and
Kimvula (Province of Central Kongo) and to the west by the commune of N'sele (Biloso, op cit).
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Figure 1. Rental of the Bateke Plateau (RD C)

The Bateke Plateau is a vast expanse of the Kalahari ocher sand series. It is deeply cut from the deep
valleys flowing from the South to the North. The soils have an essentially sandy particle size (Lubalega et al.,
2016). They are mineral soils developed on Kalahari sand. There is a mixture of sandy soils and other soils with
kaolinitic or ferralitic tendencies (Kasongo, 2009). In the plain zone, alluvial soils with variable texture and
podzols are found. Organic soils are located at Malebo Pool (Ndembo, 2009). They are characterized by a low
clay content (less than 20%) over a depth of at least 100 cm, a low reserve of alterable minerals, pH <7 (acidic
soil) and low in exchangeable bases (Ca, Mg, K, Na) (Khasa et al., 1995). There is a poor evolution of the
organic matter with a C / N ratio decreasing in depth, yet it is the only element able to retain water, thus keeping
the moisture in the soil. The profiles are of the AC type, with an accumulation of organic matter in the upper
layers (Makoko et al., 1994; Khasa et al., 1995) which makes them poor for agriculture. The plateau of the
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Bateke enjoys the general influence of the characteristic climate of the city province of Kinshasa. The latter is
characterized by a climate of type Aw,, according to the Koppen classification (1931). It is a humid tropical
climate with two major seasons: a dry season that lasts 4 months (from the second half of May to the first half of
September) and a rainy season of 8 months (from the second half of September to the first half of May). The
average annual temperature oscillates around 25 ° C. The annual mean rainfall is about 1500 mm (Lubalega et
al., 2016).

Hydrographically, the Bateke plateau is crossed by the Mai-ndombe, Lufimi and Duale rivers, bordered
by forest galleries, whose development varies according to the place (Peltier et al., 2010). The vegetation is
mainly grassy but there are some forest galleries. It is characterized by a shrub savanna with
Hymenocardiaacida, Crossopteryx febrifuga, Annonasenegalensis and Vitexmadiensis alternating with a grassy
savanna at Loudetiademeusii, Cteniumnewtonii, Landolphialanceolata and Hyparrheniadiplandra.  The
plantations of A. Auriculiformis and A. Mangium, implanted on the Bateke plateau precisely in Mampu and Ibi-
village, served as experimental treatments. A chronosequence of Acacias was chosen taking into account six
different ages scattered across the plateau. The study sites are about 20 km apart.

1. DATA COLLECTION AND ANALYSIS

Analysis of the effect of agroforestry on natural forest regeneration at the Bateke plateau in the DRC
focused on regeneration and dendrometry inventories in related plantations, an observation of 29 more abundant
woody forest species Was made out of the total of 43 species present in the study sites. Dhp, total tree height
and basal area in an Acacia chronosequence of six different ages constituted the dendrometric characteristics of
the study. The sampling plots were established within the A plantations. Auriculiformis and that of A. Mangium
of different ages (3, 4, 7, 9, 10 and 29 years old) in Mampul, Mampu 2, those of Ibi-villages were placed in the
ZAVI, PROVACO and in the forest carbon sink of Danone. The plots set up in the shrub savanna for the natural
regeneration of the forest carbon sink of the Ibi-World Bank project served as a control. This choice is justified
by their long experience on agroforestry practices carried out in time and space on the Bateke plateau. The six
plantations and the shrub savanna are located in different locations but under similar conditions. They constitute
our experimental units or study treatments. Ten sampling plots were installed at each site, representing a total of
seventy plots throughout the system. They measured 25 m by 25 m each, ie 625 m2 for each experimental unit
considered separately or 1/16 (one sixteenth) per hectare. These various plots were the subject of regeneration
inventories: floristic and dendrometric, then an analysis of biological forms made it possible to identify the
different typological groups existing. The main component species of regeneration in the Acacia plantations
were grouped into series (savannah and forest) according to Duvigneaud (1949), White (1983), Lubini (2003)
and Belesi (2009). The grouping of these species in forest and savannah series made it possible to distinguish
the process of reforestation in progress within the chronosequence chosen. The types of diaspores used are those
defined according to the Dansereau and Lems (1957) classification used by Evrard (1968) and Lubini (2003).
The mathematical model underlying the analysis of variance is: Y = A B A * B. This corresponds to a partition
of the square sum of the model in components attributable to the effect of each variable, when the variables are
added sequentially (one by one in order) to the model according to the order Prescribed in the "Model"
statement. The generalized linear model (GLM) procedure, using the SPSS software, was carried out on our
dendrometric inventory data. This procedure considers different theoretical approaches to the analysis of
variance by providing four sums of squares as well as the statistics associated with these sums of squares. That
is, the sum of square for an A-effect is adjusted for all other factors appearing in the model, with the exception
of interactions involving factor A and factors nested within factor A. L The homogeneity of residual variances
with a normal tendency allowed their use directly without any transformation.

Specific diversity was assessed by counting species present in the sampling plots, in addition to their
relative frequency, which represents the greatest regularity with which individuals of the various species occur
in the plots. To achieve this the Braun-Blanquet scale of abundance-dominance, based on the number of
individuals of the species and the recovery of the species; With the following mean values of overlap: + =0.5; 1
=3;2=15;3=37.5;4=625; =5=_87.5. The dominance frequency index results from the sum of the relative
frequency (Fr) and the relative overlap (Dr) is DF = FR + DR.

V. RESULTS
Table 1 below shows the composition of the inventories of natural forest regeneration in the A.auriculiformis
and A.mangium plantations studied.
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Table 1: Floral composition of natural forest regeneration in the Bateke Plateau.

N° | ESPECES Famille Série TB [ TD [ DP

1 AdeniacassampeloidesPlanch Hook Passifloraceae forestiére Th Sar | Pan

2 Afromomum sanguineum (K Schum) Zingiberaceae savanicole | Grh Sar | At

3 Afromomumalboviolaceum (R) K. | Zingiberaceae forestiére Grh Sar PR
Schum) *

4 Albiziaadianthifolia(Schum) W. F | Fabaceae savanicole | mph | Bar | PR
Weiht

5 Alchorneacordifolia ~ (Schum et | Euphorbiaceae forestiere mph | Sar | At
Thonn)

6 AllophylusafricanusP. Beauw Sapindaceae forestiére mph | Sar | At

7 AnnonasenegalensisPersSubsg Annonaceae savanicole | Nph Sar | GCZ

8 AnthocleistaschweinfurhtiiGilg Gentianaceae forestiére mph | Bal | BCG

9 Barteria nigratanaHook f Passifloraceae forestiére mph | Sar | GC

10 Chromolaenaodorata (L) R. King | Asteraceae lisiere Td Pog | Pan
Robin Son

11 DichostemmaglaucescensPierre Euphorbiaceae forestiere mph | Sar | GC

12 Dioscoreaalata L Dioscoreaceae forestiére Gt Sar | At

13 Dioscoreasmilacifoliadewild et | Dioscoreaceae forestiére Gt Pté Ge
ThDur

14 FicusexasperatatVahl * Moraceae lisiére mph | Sar | Pal

15 Funtumia elastica (Peuss) stpf Apocynaceae forestiére mph | Pog | GC

16 GaertnenapanicaluataBenth Rubiaceae forestiére mph | Sar | CG

17 HarunganamadagascariensisL,am Ex | Clusiaceae forestiére mph | Sar | PR
Poir

18 HugoniaplatycepalaWelw ex Oliv * Hugoniaceae lisiére mph | Sar | CG

19 HymenocardiaacidaTull Phyllanthaceae savanicole | mph | Pté PR

20 HymenocardiaulmoidesOliv Phyllanthaceae forestiére mph | Pté PR

21 Hypparrheniadiplandra(ltac) Stpf Poaceae savanicole | H Sclé | Pla

22 Kolobopetalumchevalieri(Hutch Minispermaceae | forestiere Phgr | Sar | CG
&dalzaTroupin) *

23 LeptactinapymaertiiDewild Rubiaceae forestiére Lph Sar | Cg

24 Macaranga spinosa MuelArg Euphorbiaceae forestiére mph | Sarc | GC

25 Maragaritariadescordea(Baill) Euphorbiaceae forestiere mph | Sar PR
Webster

26 Millettia drastica Welw ex baker Fabaceae forestiere mph | Bal GC

27 MillettialaurentiiDewild Fabaceae forestiére mph | Bal BCG

28 MillettiaversicolorWelw ex Baker Fabaceae forestiére mph | Ball | GC

29 MusangacecropioldesR Br * Moraceae forestiére Th Sar | Pan

30 Oncoba welwitschii (Oliv) Gilg Salicaceae forestiére mph | Sar | CG

31 Palisotaambigua (P. Beauw) CB CI * | Commelinaceae | forestiére Chd | Sarc | GC

32 Palisota  hirsute  (Thums) K | Commelinaceae | forestiére Chd Sarc | CG
SchumexDewild *

33 Parquetinanigrescens (Afzel) Bullock | Asclepiadaceae | forestiére Lph Sar BCG
*

34 Pauridiantra dewevrei Dewild Rubiaceae forestiére mph | Sar | BC

35 Pteridiumaquilinum(L) Kuhn Hypolepidaceae | forestiére Grl sar Cos

36 Smilax kraussianaMeisn Smillaceae savanicole | Lph sar At

37 StrychnospungensSolered Loganiaceae savanicole | mph | Bal | BCG

38 Tabernaemontana crassa benth * Apocynaceae forestiére mph | Sar | GC

39 TachypogontholloniiDe Wild Poaceae savanicole | H Sclé | Pal

40 | Tarenalaurentii(Dewild) Garcia Rubiaceae forestiére mph | Sar | BCG

41 Vernonia brazzavillensis Aubr ex | Asteraceae forestiére Mph | Pog | Pan
Comp

42 Vitex ferruginea Schum&Thonn Verbenaceae savanicole | mph | Sar | GC

43 | VitexmadrensisOliver Verbenaceae savanicole | mph | Sclé | GSZ

Legend: TB = Biological types, TD = Type of diaspore, DP = phytogeographic distribution. Mph =

megaphanophytes; Mph = mesophanerophytes, miph = microphanerophytes; Nph = Nanophanerophytes, Iph =
phanerophyteslianuex; Ch = Chamhephyte; H = Hemicriptophytes; G = geophytes; Grh = rhyzomatous
geophytes; Gt = tuberous geophytes; Th = therophytes. (S): Sclerochores, (cos): Species cosmopolitan species
encountered simultaneously (Bal): Ballochores (Bar): Barochores, (Dem): Desmochores (Pog): Pogonochores In
the tropics and in the temperate zones (pan): Pantropical species species encountered throughout the tropical
zone of the world (AA): African-American species species existing in Africa and tropical America (pal): Palaeo-
tropical species encountered in Asia And tropical Africa (AT): Afro tropical species encountered in continental
tropical Africa (Pr): Multiregional species Species encountered in several African phytogeopographic regions
(Afm): Species Afro Malagache species present in tropical Africa and Madagascar. (GC): Congolese omni
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species, (BGC): Congolese guinea low species, (Congo): Congolese species (GSZ): GuineoSudanoZambezian
species

Examination of Table 1 above shows a significant number of species in the regenerating forest series in
the chronosequence of six different ages. A total of 24 botanical families were inventoried. Three botanical
families (Euphorbiaceae, Fabaceae and Rubiaceae) were the most abundant, each with 16.3% specific diversity.
Nine botanical families (Passifloraceae, Zingiberaceae, Asteraceae, Dioscoreaceae, Moraceae, Apocynaceae,
Phyllanthaceae, Poaceae, Commelinaceae) each contributed 8.3%. The remaining botanical families
(Annonaceae, Sapindaceae, Loganiaceae, Gentianaceae, Smilaceae, Hypoledidaceae, clusiaceae, Hygoniaceae,
Salicaceae, Asclepiadaceae) each represent 4%. We note a few species of the savannah series and that of the
series margin.

Biological type analysis reveals a predominance of Phanerophytes compared to other biological types.
In this group of phanerophytes, it is the microphanerophytes which cover the whole territory studied.
Examination of the biological characteristic revealed that the sarcochor is the most disseminated diaspore in this
reconstituted vegetation. Only 29 species are Sarcochorous, or 67.44% of the total number of species; 4 species
are ballochorous, or 9.3%; 3 species pogonophores, or 6,9% 3 species are pterochores, or 6,9%; 3 species are
sclerochorous, or 6.9%; 1 species is barochore, or 2.32%. Chorological analysis reveals the predominance of
endemic species in the Congolese Guinean region. All species in this region account for 53.42% of the total
spectrum. They are followed by African species, with wide distribution with 27.9%. Species from other
phytogeographical regions are poorly represented. Dynamics of the structure and dendrometric characteristics of
the studied stands.

Figure 2 shows the dynamics of the structure and dendrometric characteristics of A.auriculiformis and
A.mangium stands

450
50 A0
450 i)
400 W0
150 Fatil
2 % & 200
50 = 150
]
E 00
o 100 B tiges Acadiafha
100 utiges Acadafha ”; |
L1
o EEEGEEEEEEHEEEG
g 5 SE8¥33E8353273%
@ B cHARFARRE LS4
e mEaqan
o
Clagges do Dhpan em
classas do Dhpancm b
00
350
000
300
50 1 1500
£
£ 0 i
w L W tiges Acocisha
8150 = 10w
= w Moraranga §encin
100 wtiges Acatafha LTe'i) Wernania brcesavilends
50 | B Gosvinero paniculoto
0 1 -
EEEEEEEEEERERE EEFGEEGEEEE6EE
SERSRIERREIRRS $23933R8552R4%
O o oo g T T eddggasog " O
_‘n.ﬂ,,,..,,h:;_g.E:E AR q_n€§555
C Classes de Dhp encm (Classes de Dhp encm d

Figure 2: Inventory of forest regeneration in a chronosequence of Acacia at six different ages: a. Dendrometric
control structure (3 and 4 years), b. Dendrometric structure of Acacia stand of 7 years, c. Dendrometric structure
of a 9-year-old stand, d. Dendrometric structure of an Acacia stand of 10 and 29 years old. The observation of
the aforementioned figure 2 reveals an absence of forest tree species in the Acacia plantations less than nine
years old and the presence of a pioneer stratum in natural regeneration in the different plantations ages> 9 years
of A.auriculiformis and A .mangium. Three forest tree species distributed in diameter classes (Dhp) (Macaranga
spinosa, Gaertnerapaniculata and Vernonia brazzavillensis) were more remarkable in older A plantations.
Auriculiformis and A. mangium.
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Dynamics of natural forest regeneration of different species.

A total of twenty-nine species out of the forty-three inventoried were analyzed for the dynamics in natural
regeneration within the plantations. Figure 3 below shows the dominance-frequency pattern in order of
importance expressed as a percentage on colored species tags.

Espéce
CIMacaranga spinosa
[CJBarteria fustilosa
B Hymenocardia umoides
B Gaertnera paniculata
EAlchomea cordifolia
15.61% Markhamia tomentosa
OFicus bubu
CIFutumia elastica
[OPsydrax arnoldiana
M Anthocleista schweinfurthii
EVernonia brazzavilliensis
[ caloncoba glauca
Harungana madagascariensis
[ millettia drastica
Wl Sclerocroton cornutus
WlVitex congolensis
DChaeton:arpus africanus
MFicus luthea
W Bridelia micrantha

Caloncoba welwitschii
W Albizia adianthifolia
ClAllophylus africanum
MRauvolfia vomitoria
[CJSyzygium guineensis
M Colectoma indica
EDialium englerianium
B Myrianthus arboreus
Bl Trema orientalus
EMillettia verscicolore

Figure 3: Dominance-frequency of twenty-nine species followed.

The observation of figure three above shows a predominance of eleven species classified in the diagram by the
importance of their percentage, going in the direction of the needles of a watch. Macaranga spinosa tops
15.61%, Barteria fustilosa represents 10.67%, Hymenocardiaulmoides predominates by 10.29%,
Gaertnerapaniculata follows with 8.78% and Alchorneacordifolia dominates by 7.92%.

Variation of the Dhp (cm) of the different species under study. There is a good distribution in the diametric
structure with Dhp characteristics of forest regeneration and some trees are more than 20 meters high, on a Dhp
varying between 0.32 to 20cm and are kept intact in the old Mampu plantation. Figure 4 below gives the
variation in Dhp of species observed in the different study sites.
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Figure 4: Variation in Dhp (cm) of the twenty-nine species followed in natural forest regeneration in the Acacia
chronosequence.

It appears in Figure 4 that the Dhp of twenty-nine followed in natural forest regeneration in the chronology of
six ages of Acacia shows great variability. The Dhp varied between 0 and 43 cm. The species Macaranga
spinosa, Gaertnerapaniculata, Futumia elastica, Barteria fustilosa and Vernonia brazzavillensis showed greater
Dhp.
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Comparison of the dendrometric measurements of twenty-nine species followed

The multivariate test carried out on the different Dhp measurements, tree height and basal area of 29 species
followed in natural forest regeneration in A.auriculiformis and A.mangium stands at all sites revealed an effect
(P <0.05) of the variables considered. Table 2 below shows the MANOVA of each variable considered.

Table 2: MANOVA of the different variables considered.

it Hee e Plnttn Dy Hauter sufae e
Socecevariion | o | F | PBH | F [ PR [ F [ RMPH | F [ PR [ F | MY
Epeees B| WSO | 4% | O0NL | I | OO | L8 |00 | L4 | 000

A significant effect (p <0.001) of the 29 of the forty-three species inventoried and related to both the
age of the plantations and the study site in question is noted in Table 2 of MANOVA. The dendrometric
parameters have revealed a vertical structure characteristic of a shrub and tree stratum for a secondary forest in
formation. The upper stratum occupied by the Acacia and the lower stratum dominated by forest species. Since
the climate cannot be homogeneous, each level of stratification corresponds to a set of climatic conditions that
are different from the local climate.

V. DISCUSSION

The floristic composition of the Acacia plantations and the different dendrometric
characteristics of natural forest regeneration inventories revealed the effect of agroforestry on forest
regeneration. The chronosequence of A.auriculisformis and A. mangium of six different ages, taken into account
in the study sites, is an important factor, which reveals a succession of heliophyte species in natural forest
regeneration in a system preserved from fire in Ages> 9 years. Their large percentage indicates a recent
colonization because it was necessary to wait until the Acacia grows to create microclimatic conditions
favorable to the installation of the forest species. Certainly the flora of the immediate surroundings; Forest islets
dotted across the Bateke Plateau have formed nuclei of dispersal of species of old secondary forests. These
species, being of a heliophyte nature, did not suffer from the low illumination in the seedling stage as a limiting
factor for their growth. Previous studies by Osborne (1980) report that soil is a seed bank, waiting only for
favorable conditions for germination. The mode of dissemination of the diaspores of these species indicates that
they have effective means of diaspora dispersal. It is usually done by anemo - morory and zoochory. There is a
predominance of species in natural forest regeneration with diaspore totally or particularly fleshy Example:
Afromomum sanguineum, Gaertnerapaniculata; Which provides information on possible interaction with the
local fauna participating in the dissemination (Doucet, 2003; Lubini, 2003; Menga, 2012).

The stratification introduced by the arrival of species with a majority of forest series of different heights
suggests microclimatic changes (temperature under each stratum, relative humidity and light supply) induced,
approaching those that exist under a Young natural forest. The seedlings of the pioneer species can then be
settled and grown in Acacia undergrowth as reported (Schnell, 1970, Anonymous, 1979, Kozlowski, 2000).
There is a rapid restoration of the tree species characteristic of secondary forests, generally heliophilous and
rapidly growing. This is the case of Macaranga spinosa, Gaertnerapaniculata, Barteria fustilosa, and Vernonia
brazzavillensis found in most plots of different sites. These results corroborate Peltier's (2010) observations of a
significant presence of non-timber forest food products such as Dioscoreaalata; And those of Lubalega et al.,
2016 on the natural evolution of the savannas defended at the Bateke Plateau.
The second aspect of this chronosequence provides information on the incorporation of organic matter during
the preparation of mechanized soil and those accumulated as Acacia litter in the plantation space and over time.
This improvement in physicochemical conditions under the Acacia plantations was strongly supported by the
studies of Kasongo (2009), Sente (2011) Lubalega et al., 2016 and Nsombo (2016). The oldest planting plots
retained in our sampling system are those reforested between 1988 and 1989 in Mampu. They are distinguished
from young plantations of Ibi-village (in Zavi and Provaco) by a specific richness in 13 particular species of
which: 3 in valley plot on hydromorphic soil: (Afromomum sanguineum, Palisotaambigua and
Hugoniaplatycepala, 4 species On sloping ground: Palisotahirsuta, Tabernaemontanacrassa,
Allyphylusafricanus, Ficusexasperata, Tarenalaurentii, Kolobopetalumchevalieri and Margatariadiscoidea, 3
species in flat land: Hyparrheniadiplandra, Trachypogonthollonii and Musangacecropioides.
Apart from forest species, grassland (savannah) species have a low percentage of specific richness, ie 18%.
These species are residual and testify the conquest that the forest leads on the grassy formation by being
protected against the fire.

27



Forest Regeneration of The Bateke Plateau Savannahs From Acacia Auriculformis...

Some of these species cannot withstand the moisture and shade conditions created by this new environment and
are disappearing.

Since trees are ecologically dominant in this natural fallow of 9, 10 and 29 years =9 +10 +29 /3 =16
years on average, we can calculate the land use factor of Allan (Anonyme, 1979) . Where L = Land Use Factor;
C = Number of years of cultivation; F = Number of years of fallow Given that this factor is between 7 and 10,
we can deduce that the agri-growers on the plateau use the improved natural fallow system. This cultural
practice is ecologically appropriate and necessary for poor soil such as the Bateke plateau. Protection against
bush fire therefore constitutes a defense which keeps these plantations in a state close to nature and which
contributes to the reconstruction of the primitive forest. This fact confirms the anthropic origin of Congolese
Guinean herb formation, as Schnell (1970) considers. Our findings are consistent with our research hypotheses,
and have helped to answer the three main questions of departure.

VI. CONCLUSION
A study of the effect of agroforestry on natural forest regeneration at the Bateke plateau was undertaken
in the Democratic Republic of Congo. The examination of the floristic composition carried out during the
floristic and dendrometric surveys revealed a forest regeneration characterized by a relative importance of the
Fabaceae, Euphorbiaceae and the dominance of the Rubiaceae which show an evolution of forest recruits and
secondary forests.
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