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Phytoecological Investigation of Undergrowth in the Former Plantation of
GuarreaCedrata (A. CHEV.) Abandoned PELLEGR in the YangambiBiosphere
Reserve, DR Congo.

ABSTRACT

The present research paper aimed to characterize and compare
understoreyphytoecological diversity between the Martineau and Blanc-étoc methods in
the abandoned former Guarreacedrata (A. CHEV.) PELLEGR plantation, with a view to
increase the adequate policy (strategies) in order to complete knowledge gaps of these
ones. The experimental devices used are 50*50 m (Martineau method, 2023) and 50*50
m (Blanc-étoc, 2023). All understorey species which reached a diameter greater or as
equal as with 5,0 cm were numbered according to Letouzey (1982). In order to specify
the phytoecological spectra (biological types, morphological types, diaspora types,
temperament, leaves size and types). We used catalogue flora of vascular plants from
Kisangani Districts and Tshopo Province in DR Congo. After analysis, it has been shown
clearly that sarcochores, mesophylls, shade-tolerant species, simple trees and leaves are
more or heavily observed and there is heterogeneity of understory species. It is noticed
that the Martineau method has got 38 species and 22 families. Whereas Blanc-étoc, 30
species and 15 families. This proves that there is common remarkable between the two

sylvicol methods for ecosystem.
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1. INTRODUCTION

A restoredecosystemis capable of indefinitepersistenceundercurrentenvironmental conditions and maintainsitself to the
sameextent as itsreferenceecosystem. However, the biodiversity, structure, and functioning of the ecosystem can undergo
changes duringnaturalevolution, as well as fluctuations in response to periodic stress events and occasionaldisturbances

of greater magnitude (Triplet, 2023).



Furthermore, itisimperative to conduct an evaluation of vulnerable or neglectedecosystems to determine the
measuresthatought to beprioritized and to devise the mostfittingtactics for bridging the gaps in biodiversity information.
This will enable a comprehensiveoverview to beformulatedregarding the distribution and preservationstatus of the

variousconstituents of biodiversity (Triplet, 2023).

Marien and Mallet (2004) ;Brockerhoff. J Parrotta, Quine. C.P and Sayer. J (2008) report that plantation areas may have
higherlevels of biodiversitythan adjacent anthropized areas, such as agricultural land or grassysavannahs.

Finally, Tassin and colleagues propose acomparison of plantations based on speciesdiversity, includingboth local and
exoticlevels. In order to discern the floristicrichness of an ecosystem, knowledge of understoryspeciesis crucial, in addition
to the study of large trees.Regrettably, studies in this area stillremainscarce as the establishment of plantations for
indigenousspeciesisoftenchallenging due to a shortage of knowledge on the biology, ecology and forestry of the species
in question (Senbeta D, Teketay and Naslund, 2002; Onyekwelu and Olabiwonnu, 2016).The
Yangambiregionisgreatlyaffected by the environmental challenges posed by itsvegetation cover. These challenges are a
result of fragmentation and degradation of the vegetation cover caused by humanactivities, leading to the loss,
disappearance, and/or scarcity of certain biodiversityspecies. The YangambiBiosphere Reserve comprises
numerousforest plantations established in recentdecades.Others are abandoned and not maintained or subjected to
silviculturaltreatments. Manystudies have focused on showing the richness and diversity of the flora, phytoecology in the
forestcanopy or tropical forestecosystems, but to date very few studies have analysed the flora and ecology of abandoned
or fragile forestecosystems (understorey) in thisregion in particular and Kisangani in general.Thus, thisstudy has made it
possible to carry out a phytoecologicalanalysis of the vegetation (undergrowth) of the former Guarreacedrata (A. CHEV.)

plantation abandoned by PELLEGR, in order to identifysuitable alternatives for its rational and sustainable management.

2. MATERIEL AND METHODES / METHODOLOGIE
2.1. MATERIALS USED
The followingmaterialswereused in thisstudy :

CHART 1. Materials wereused in thisstudy

N° Hardware Functions

01 GPS Acquisition of geographicalcoordinates.

02 Compass Orientation of experimentalwashes.

03 Pentadecameter Delineate plots and measure distances

between plots and strata.

04  Diameter tape Measure the diameter of the feet of trees.

05 Painting Marking the feet of inventoriedtrees.

06 Machetes Opening of layons.

07 Notebooks and pens Taking notes or data.

08 A computer equippedwith Text entry, calculations, creation of graphs and
software  (Word, Excel, R tables, processing and analysis of data and

software version 4.3.1, Google creation of maps.
Earth, Envi and QGIS)




2.2. STUDY ENVIRONMENT

The studywascarried out in the former plantation of Guarreacedrata (A. CHEV.) Abandoned PELLEGR, Lowe Block of the
YangambiBiosphere Reserve, DR Congo.North and 24,28° East and covers an area of about 250000 ha. Administratively,
itislocated in the Tshopo Province, IsangiTerritory, TurumbuSector, about 100 km northwest of the provincial capital,
Kisangani.

It isbounded to the north by the village of Yakako, to the south by the village of Yambuya, to the east by the Congo River
and to the west by the slope of the valley of the Isalowe Creek (thisstudy).
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Figure 1: Map of the YangambiBiosphere Reserve (Source: Bondekwe, 2022)
2.3. METHODS
2.3.1. Sampling
After the installation of the sampling or experimentaldevice of one hectare including 50 * 50 m for Martineau and 50 * 50
m for White-etoc, all species of undergrowthwith a diametergreaterthan or equal to 5,0 cm
wereidentifiedbotanically.(genus, species and family) usingmorphologicalcharacteristicssuch as stem shape at base, bark
texture, notchcolour, odour, exudation, leaf type and shape, crown branching and reproductive characteristics, i.e. flowers
and fruits in the field, on all plots of the twosilviculturaltreatmentsstudied. Theseweremeasuredusing a forest tape and the
corresponding values wererecorded on the data collection sheet. After the inventory, the classifications of Raunkiaer,
1934 and Lebrun, 1947 as well as the vascular plant catalogue of the districts of Kisangani and Tshopowereused to
characterise the phytoecologicalspectra,DR Congo (Lejoly JS, Lisowski S and Ndjele MB, 2010), which has been used by
manyauthorswhorefer to the anatomical and morphologicaldevicesthatcharacteriseitsvegetativeapparatus and
distinguishits habit and physiognomy, and previousworkmakingavailable the databases of related data, have been
consulted and exploited.

2.3.2. Data analysis

The analyses focused on the relationshipsbetweenclimate data and the variables studied; multiple factor analyses
(developed the links between the qualitative variables of two types of silviculturalmethods of the ecosystemstudied);
indices of diversity of biological types, diaspores, leaf size, morphological, foliage.The ecologicalspectraconsidered in
thisstudy, theircharacterisation and diversity indices werecalculated to identify the mostabundant, dominant, important and

diversified in the former plantation (Martineau and Blanc-étoc) studied. The above analyses werecarried out using the



Vegam package (Hui, F. K. C. ; Shang, H. L. ; You, C. and Mueller, 2018) and Excel spreadsheets, using R software
version 4.3.1.

The analysis of the diversity of plant groups wascarried out using the following indices
- Specificrichness (S)

This is the number of identified plant species. This indicatorisinsufficient to measurespecificdiversitybecauseitdoes not
distinguishbetween plant communitieswith the samenumber of species but withdifferentnumbers (Lejoly, 1995 in Nshimba,
2005).

- Relative abundance

Abundancerefers to the number of individuals in an area or volume. It is an absolute value thatisonlydetermined for the

mostenumerate groups of animals and plants (Leigh and Loo De Lao, 2000 in Triplet, 2023).
It iscalculated as follows :

number of individuals
Ar = * 100

Total number of individuals

Legend: Ar = relative abundance
- Relative dominance

Dominance (a more commonlyusedterm) also expresses the influence of a species in a community. It
isoftenexpressedwithin a particularsystematic group ratherthan for the whole animal or plant kingdom. It isexpressed as
the ratio of the number of surveyscontaining the surveyedspecies (Pi) to the total number of surveys (P), expressed
inpercentage (Legendre and Legendre, 1998 in Triplet, 2023).

It iscalculated as follows:

Land area of a sample

* 100

" Total land area of the sample
Legend: Dr = Relative dominance

- Importance Index (lIA)
This is an index thatcalculates the sum of speciesrichness and basal area, all in percentage. It varies between 0 and 200,

i.e. the sum of the maximum index values of all species in a plot is 200, Curtis and McIntosh, 1950 in Lisingo, 2016.

It iscalculatedusing the following formula :

IIA = Abundance+Dominance

Legend: IVI = Importance Value Index

- Shannon Index



Index used to measurebiodiversity. The Shannon and Weaver index only has ecologicalsignificance if itiscalculated for a
community of speciesthatperform the samefunctionwithin the biocenosis.It measures the degree and complexity of a
stock. The higheritis, the more it corresponds to a stand composed of a large number of
specieswithlowrepresentativeness. Conversely, a low value reflects a stand dominated by one species or a stand with a
smallnumber of specieswith high representativeness (Frontier and Pichod-Viale, 1995).

It iscalculatedusing the following formula
=-Y (ni/N) log2 (ni/N)

Legend: ni = number of individuals of speciesrank i and N = total number of individuals.

- Simpson's index (1-D)
Alsoknown as the dominance or distribution index of individualsamongspecies in a community, itis the
probabilitythattwoindividualsrandomlyselectedfrom a samplebelong to the samespecies.lt is a diversity index thatgives
more weight to commonspeciesthan to rare species, and adding rare species to a sampledoes not change the value of
the diversity index. It measures the probabilitythattworandomlyselectedindividualsbelong to the samespecies. It isused to

express the dominance of a specieswhenit tends to 0 or varies between 0 and 1 (Odum, 1976 in Belesi, 2009).

D= Z nl(nl 1)
i=1 N(N 1)

It iscalculatedusing the following formula:

Legend: 1-D = Simpson's index;
S = number of species;
ni = number of individuals of species i and

N = total number of individuals.

- Magarlef Index
This specificrichness index isused to estimateabsolutespecificrichnessindependent of sample size. It isused to check
diversity at different sites, has the advantage of not having a definedthreshold and alsoallowsweighting of sample sizes.
This index iseasy to calculate but can behighlydependent on sampling effort.
It iscalculatedusing the following formula :
_(5-1)
~ In(N)

Legend: D = Magarlef Diversity Index D S = Number of species and N = Number of individuals.

- Equitability of Piélou (J")
Rigorous comparative parameter, independent of specificrichness, veryuseful for comparingpotential dominances
between sites (between and within zones or floristic groups). It allows the assessment of
imbalancesthatcannotbeestimated by the diversity index. The closerits value is to 1, the more itreflects a balanced stand.
It reflects the degree of diversityachieved by a stand or floristic group and its value isobtainedfrom the ratio of the

Shannon and Weaver diversity index (H) or actualdiversity to the value of the maximum theoreticaldiversity (Hmax).



The R index makesit possible to evaluate the weight of eachspecies in the occupation of space and varies between 0 and
1.It tends to 1 (maximum) whenspecies are equallyabundant in the stand (or wheneachspeciesisrepresented by the
samenumber of individuals) and to 0 (minimum) when the majority of the numbers correspond to a single species (Piélou,
1966 in Belesi, 2009).

It iscalculatedaccording to the following formula :
3= H _ H

H'max  InS

Legend: H' = Shannon and Weaver index and Hmax = In S (where S = total number of species).

3. RESULTS AND DISCUSSION

3.1. RESULTS

Basic statistics of Dhp and area

Table 1: Basic statistics of DHP and area

Variables Dhp Bottom area
Methods Martineau Blanc-étoc Martineau  Blanc-étoc
Minimum 5,00 5,00 0,20 0,20
Maxima 9,80 9,80 0,75 0,75
Median 5,30 6,15 0,22 0,29
Average 5,88+0,65 6,59+1,45 0,28+0,19 0,35+0,17
Ccv 11,05 22,00 67,85 48,7

Legend: cv (coefficient of variation)

Table 1 above shows a high homogeneity of dhp and heterogeneity of basal area in bothmethods: means, maxima,
minima, medians, standard deviations and coefficients are in variable quantities.

Indices of specificrichness and diversity

The diversity indices and the specificrichness of twosilviculturalmethods (martineau and blanc-étoc) of the former
plantation shows thatbothmethods are lessdiversified and lessrich in species (38 and 30 respectively), (38 and 31 genera)
and family (22 and 15 respectively), because the indices of simpson, margelef and equity of pielou do not tend towards
the maximum; thisindicatesheterogeneity in the distribution of individuals and a greaterprevalence of diversity in Martineau
compared to Blanc-étoc. In terms of species, Staudtiagabonensisis the mostprevalent, accounting for 13%, followed by
Garcinia punctata at 8,5%, Scorodophloeuszenkeri at 7,5%, Coelocaryonpreussii at 7%, Trilepisiummadagascariense and
Aidiamicrantha at 5,5 %, Cola bruneelii at 5,0%, withotherspeciesbeing the least abundant. It is important to note that all
technicaltermabbreviations have been explainedupontheir first usage.

Table 2. Specificrichness and diversity indices of twosilviculturalmethodsemployed in the plantation beinginvestigated.

Diversity indices Martineau Blanc-étoc Graduating

Specificwealth 38 species 30 species M>B
Number of families 22 15 M>B




Simpson 1-D 0,46 0,44 M>B

Shannon_H 0,65 0,63 M>B
Margalef 0,24 0,26 M<B
Equitabilité_J 0,94 0,91 M>B

Legend: M (Martineau) and B (White-etoc).

The diversity indices demonstratethat Martineau has a higherspeciesdiversitythanBlanc-etoc. The twomethodsused for
the old plantation resulted in lowerspecies and familydiversity, as Simpson, Shannon_H and Margelef indices did not
approach the maximum value (1).However, regarding the evenness of Pielou, the values tend towards maximum.

Species Diversity

Table 3 displays the speciesrichness, abundance, dominance, and value index percentages for the former plantation
surveyed. Technicalabbreviationswillbeexplainedwhen first used. It isnoteworthythatStaudtiagabonensis has the
highestrepresentation, closelyfollowed by  Garcinia  punctata in Martineau.While in  White-etoc,
Trilepisiummadagascarienseoccupies the first position, followed by Petersianthusmacrocarpus and otherspeciessuch as
Table 3.

Table 3. Speciesdiversity of the twosilviculturalmethods of the plantation studied.

Martineau Blanc-étoc
S

pecies Ar (%)  Dr(%)  IVI(%) | Ar(%) Dr() VI (%)
Albizia adianthifolia 0,50 0,52 1,02 1,56 1,75 3,31
Aidiamicrantha 5,00 4,27 9,27 0,00 0,00 0,00
Anonidiummannii 1,00 1,38 2,38 0,00 0,00 0,00
Anthonothamacrophylla 0,00 0,00 0,00 0,61 0,48 1,09
Antiaristoxicaria 2,00 1,51 3,51 0,00 0,00 0,00
Autranellacongolensis 0,00 0,00 0,00 0,61 0,74 1,35
Barterianigritana 0,00 0,00 0,00 1,21 0,75 1,96
Canariumschweinfurthii 1,00 0,69 1,69 0,00 0,00 0,00
Carapa procera 1,00 0,69 1,69 7,1 5,74 12,84
Celtistessmannii 0,50 1,32 1,82 9,1 8,3 17,40
Chrysophyllumafricanum 1,00 1,30 2,30 3,5 3,58 7,08
Coelocaryonpreussii 7,00 5,58 12,58 0,61 0,47 1,08
Cola lateritia 5,00 4,99 9,99 1,59 1,25 2,84
Dacryodesedulis 1,00 1,32 2,32 0,00 0,00 0,00
Dialium excelsum 4,00 4,10 8,10 5,00 4,79 9,79
Entandrophragmacongoense 1,00 2,10 3,10 0,00 0,00 0,00
Garcinia punctata 8,50 9,47 17,97 0,00 0,00 0,00
Glyphaeabrevis 0,00 0,00 0,00 0,61 0,48 1,09
Greenwayodendronsuaveaolens 0,50 0,34 0,84 0,00 0,00 0,00

Guareacedrata 0,50 0,39 0,89 0,00 0,00 0,00




Klainedoxagabonensis 0,00 0,00 0,00 0,61 0,40 1,01

Massulariaacuminata 1,50 1,62 3,12 0,00 0,00 0,00
Microdesmisyafungana 1,00 1,39 2,39 0,00 0,00 0,00
Millettiadrastica 0,00 0,00 0,0 1,60 1,7 3,30
Myrianthusarboreus 2,00 3,10 5,10 2,35 1,74 4,09
Newtoniaglandulifera 1,00 0,80 1,80 0,00 0,00 0,00
Pancoviaharmsiana 1,00 0,86 1,86 0,00 0,00 0,00
Pancovialaurentii 0,00 0,00 0,00 0,61 0,36 0,97
Paramacrolobiumcoeruleum 0,00 0,00 0,00 0,61 0,94 1,55
Parkia bicolor 0,00 0,00 0,00 1,29 1,01 2,30
Petersianthusmacrocarpus 2,00 2,75 4,75 15,55 15,82 31,37
Prioriabalsamifera 0,50 0,55 1,05 0,00 0,00 0,00
Pycnanthusangolensis 3,50 2,90 6,4 0,00 0,00 0,00
Psydraxacutiflora 0,00 0,00 0,00 0,61 0,91 1,52
Pterocarpus soyauxii 6,00 5,10 11,10 0,00 0,00 0,00
Quassia africana 0,00 0,00 0,00 2,10 2,52 4,62
Rinorealaurentii 0,50 0,68 1,18 0,00 0,00 0

Scorodophloeuszenkeri 7,50 8,10 15,60 5,00 4,86 9,86
Staudtiagabonensis 13,00 14,10 27,10 2,10 3,10 5,20
Sterculiatragacantha 0,00 0,00 0,00 1,25 15 2,75
Strombosiopsistetrandra 0,50 0,40 0,90 0,00 0,00 0,00
Synsepalumsubcordatum 0,50 0,49 0,99 0,00 0,00 0,00
Tabernaemontana crassa 3,00 2,75 5,75 8,10 12,4 20,5
Tetrapleuratetraptera 0,00 0,00 0,00 0,61 0,74 1,35
Thomandersiacongolana 4,50 4,45 8,95 0,00 0,00 0,00
Treculiaafricana 0,00 0,00 0,00 2,10 0,89 2,99
Trichiliagilgiana 0,00 0,00 0,00 4,10 3,10 7,20
Trichiliamonadelpha 5,00 2,55 7,55 0,61 0,34 0,95
Tridesmostemonomphalocarpoides 0,00 0,00 0,00 1,20 0,95 2,15
Trilepisiummadagascariense 5,00 4,57 9,57 18,10 19,03 37,13
Vernonia conferta 1,00 1,50 2,50 0,00 0,00 0,00
Vitex welwitschii 1,50 1,37 2,87 0,00 0,00 0,00

Legend: Ar (abundance), Dr (dominance) and IVI (importance value index).

Ecologicalcharacterisation

from the study made, itappearsthat the species of the sarcochore type are more abundant, dominant and more important,
followed by barochore, pterochore, ballochore and finallypogonochore in the last position in martineauthan in white-etoc,

thereis the total absence of species of the pogonochore and pterochore types in white-etoccompared to the types of

diaspores. itappearsthatspecies of the mesophanerophyte typeare more abundant, dominant and important, followed by



Megaphanerophytes and finallyMicrophanerophytes, which are lessrepresented in Martineau and absent in White-etoc.
Student's t-test shows thatthereis no significantdifference (P = 0,73).

In terms of leaf size, a remarkablefrequency of abundance, dominance and value index of importance of species of the
mesophyll type followed by those of the microphyll type in the twosilviculturalmethods of the plantation understudy. From
a morphological point of view, trees are more abundant, dominant and important thanshrubs in the ecosystemstudied. As
for foliage types, species of the simple foliage type are more weighted in terms of abundance, dominance and ecological
importance in the twomethodologicalforest types.

The analysis of speciestemperament shows thatshade-tolerantspeciesrank first in Martineau in terms of abundance,
dominance and importance value index, followed by non-pioneerspecies and thenpioneerspecies. On the other hand,
shade-tolerantspecies are more abundantthan non-pioneerand pioneerspecies in the Blanc-étoc.We note that the pioneer
index isgenerally high for bothmethods of the former plantation studied, with a Pl of 58,86% (Blanc-étoc) and 51,17%

(Martineau). This value ishigherthan 50%, indicatingthat the vegetationisgenerallyverydisturbed.

Table 4.shows the representativeness of the phytoecologicalcharacterisationaccording to twosilvicultural types of the

former plantation studied in the yangambibiospherereserve.

Silviculturalmethods Phytosociologicalstatus
Martineau Blanc-étoc

Types of diaspores Ar (%) Dr (%) IVI (%) Ar (%) Dr (%) IVI (%)
Ballochores 5,59 5,88 11,47 2,66 2,84 5,50
Barochores 12,19 12,88 25,07 13,33 12,57 25,90
Pogochores 1,01 1,52 2,53 0,00 0,00 0,00
Pterochores 7,61 7,21 14,82 0,00 0,00 0,00
Sarcochores 73,60 72,50 146,1 83,33 84,57 167,90
Total 100 100 100 100 100 100
Biological types Ar (%) Dr (%) IVI (%) Ar (%) Dr (%) VI (%)
Megaphanerophytes 38,00 33,98 71,98 37,97 40,10 78,07
Mesophanerophytes 52,50 51,52 104,02 62,03 59,90 121,93
Microphanerophytes 9,50 14,50 24,00 0,00 0,00 0,00
Total 100 100 100 100 100 100
Types of leaf sizes Ar (%) Dr (%) VI (%) Ar (%) Dr (%) VI (%)
Heterophylls 5,00 5,10 10,10 0,00 0,00 0,00
Leptophylls 0,00 0,00 0,00 8,86 8,86 17,72
Macrophylls 0,00 0,00 0,00 8,24 7,38 15,62
Mesophylls 71,50 69,97 141,47 70,26 72,89 143,15
Microphylls 16,00 16,83 32,83 12,00 9,67 21,67
Nanophylls 7,50 8,10 15,60 0,64 1,20 1,84




Total 100 100 100 100 100 100
Morphological types Ar (%) Dr (%) VI (%) Ar (%) Dr (%) IVI (%)
Trees 61,00 59,67 120,67 91,88 87,60 179,48
Shrubs 49,00 40,33 89,33 8,22 12,40 20,62
Total 100 100 100 100 100 100
Types of foliage Ar (%) Dr (%) VI (%) Ar (%) Dr (%) IVI (%)
Simple 74,50 84,81 159,31 58,86 62,48 121,34
Composed 15,50 15,19 30,69 41,14 37,52 78,66
Total 100 100 100 100 100 100
Temperament Ar (%) Dr (%) IVI (%) Ar (%) Dr (%) VI (%)
Non-pioneerspecies 25,50 27,18 52,68 33,54 32,46 66,00
Pioneer species 17,00 15,19 32,19 25,32 26,82 52,14
Shadetolerantspecies 57,50 57,63 115,13 41,14 40,72 81,86
IP 51,17 % 58,86 %

Total 100 100 100 100 100 100

Legend: Ar (abundance), Dr (dominance) and IVI (importance value index).
3.2. DISCUSSION

The types of diaspores of the ecosystemstudied, the inventoriedundergrowth, highlight the numericalsuperiority of
sarcochores (73,60 %), barochores (12,19 %) and pterochores (7,61%) and ballochores (5,59%) in Martineau than in
Blanc-étoc, sarcochores, barochores and ballochores.

Manyauthors have made the same observations, the predominance of Sarcochores and Barochores species, presumably
spread by fruit consumers in tropical forests: Mandango, 1981; Lubini, 1997 in the LukiBiosphere Reserve; Belisi, 2009 in
the vegetation of Bas-Kasai; Nshimba, 2008 in the Western Forest of Cameroon.The vegetationstudiedisdominated by
sarcochores (phanerophytes), specieswithfleshy fruits thatcharacterise the flora of equatorial and humid tropical zones.

In terms of biological types, the results of thisstudy are consistent withthoseobtained by Maley and Brenac, 1998; Lisingo,
2016 in Yoko, whoobserved a dominance of megaphanerophytes (63,80%) followed by mesophanerophytes (30,00%) in
the sites thatwere the subject of their respective studies.

The observations made for the leaf sizes of the species of the studiedecosystem are alsosimilar to those of, Masisa
(unpublishedresults), 2020; Guillaumet, 1967; Lubini, 1997 and Belisi, 2009; Schimitz, 1963; Mbutabuba, 2018, which
show the predominance of mesophyll and microphyllspecies, characterizingevergreenspeciesthat mark the behaviour of

the foliage in the study area.

Among the morphological types of the ecosystemstudied, treesdominateshrubs at 51,00 %. This observation wasalso
made by Nsongola, 2017; Shutsha R, Asimonyio JA, OmatokoJM ,Kambale K,Angoyo RA etal 2017, (2017) in the



Yoko/DR Congo Forest Reserve, whereshrubspredominate at 72,00%.Whencomparedwith the results of the

presentstudy, itturns out to be a total demarcation.

Regarding the resultsobtained in thisstudy, itshouldbenotedthatshade-tolerantspecies are more weightedthanothers. Our
observations onlyconfirmthosefound by Mbayu, 2016 in the monodominantforest of Gilbertiodendrondewevrei in Yoko and
in the forests of Marantaceae in Biaro (DR Congo); Lisingo, 2016 in the forests of UMA, RFO and Rubi-Tele (DR Congo) ;
for the pioneer index, the ecosystemindicatesancientdisturbance over large areas, similar to observations by Hawthorne,
1996 in the forests of Ghana; Doucet, 2003 in the forests of central Gabon; Adou et al., in the vegetation of Tai National
Park, Ivory Coast;Gonmadje, 2012 |In the Ngovayang massif in Cameroon, a high proportion of
pioneerheliophilousspeciesindicatesrecentdisturbance over a significant area, and a high proportion of non-

pioneerheliophilousspeciesindicatesancientdisturbance over large areas.

The Pioneer Index wascalculated to measure the level of disturbance to the ecosystemunderstudy, and thisshowedthat
the ecosystemisstillhighlydisturbed, despiteitsrecovery.This observation issimilar to those made by Mbayu, 2016 in
Marantaceaeforests in Yoko and Lokonda, 2018 in mixed forests in Yoko, where all forests in the regionfound a pioneer
index above 50%, showing a low rate of specificrichness of heliophilouspioneerspecies.Our results do not support those
of Mbayu, op. cit. in the monodominantforest of Gilbertiodendrondewevrei in Yoko and the forests of Marantaceae in
Biaro; Lisingo, 2016 in the forests of UMA, RFO and Rubi-tele and Masisa, 2020 in the Scorodophloeuszenkeriforest of
the YangambiBiosphere Reserve (DR Congo).

4. CONCLUSION

This studywascarried out on the understoreyvegetation of the Guarreacedrata (A. CHEV.) Abandoned PELLEGR
plantation in the YangambiBiosphere Reserve (Tshopo) in the Democratic Republic of Congo. The aimwas to analyse
someecological aspects of the latter. The studyrevealed a floristicrichness of at least 22 familieswith 38 speciesaccording
to the Martineau method and 15 familieswith 30 speciesaccording to the Blanc-étoc method.The mostrepresentedfamilies
in Martineau are Myristicaceae, Fabaceae, Clusiaceae, Moraceae and Rubiaceae. In Blanc-étoc, on the other hand,
Fabaceae, Maraceae, Lecydaceae, Meliaceae and, finally, Cannabaceae are represented.Shade-tolerantspecies are
more balancedthanothers. There is a numericalsuperiority of Sarcochores, Barochores and Pterochores and Ballochores
in Martineau than in Blanc-étoc, Sarcochores, Barochores and Ballochores, whichconfirms the characterization of tropical
forests in general. This study, responded to the hypothesesformulated, knowledge of the vegetation (undergrowth) of the

ecosystemunderstudy.
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