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Phytosociological Studies of the Weed I'lora
of Abandoned Rubber Plantations
in Bendel State, Nigeria.

PEL ONYIBE AND LN G
ABSTRACT

Phytowociological parameters, viz
Abundance, Donsity, Relative Den-
sicy, Coner, Relative Cover, Froguen-

v, Relatise Prequency  and

L
Fapertenee Vadue [ndex of the weed
e ol some abandoned rubber plan-
Liloas have been imvestgated from
Bepdel Stawe Nigerin, One hundred
and crehity-fout weeds belonging o 60
Lsidies have been encountered. OF
those, 3 {072 are terns, 48 (26017
dare monoeots while 133 (72.3% ) are
dcots, The broadleaved weeds are 163
<o Ty whereas the erasses and
os are 1 (6077 ) and 8 (4377,
sonectively, Onthe busis of their "t
coarlance Value Tndex” and the
“Nommed Dominanee Ratio™, the e
most dominant woods are Cnleasia
veurnddens Beauv, Geoplndia obeolata
v Do, Palivoss dineda (Thumhby
Schum. Hevea brasidicasis {Kunth.)
Mull, Arge and feacina tricaitha Ohiv,
The *Species Diversity fndex™ and lile
torm classes ol the weed community
have also been presented.
INTRODUCTION
The rubber tree, Hevea frasifionsis
{Runth.y Muallo Arp., was introduced
into Nigeria from South Amerca 1n

IRUS (F.AOL 1906). With the recent

Lierartment of Botany, Unversigy of 3o, PRI
LS4 Benat € s, Nipenia

nflux ol dtmproved closes oo the
country, the alreacy cusbne plusis
tions of unselecred and v viclding
clones are buing abandoned by the
plantation owners, Cooseguently. the
ahandoned rubber plantations become
very conducive tor tie fuxuriani

crowth ol weeds.

Although there bos been paovious
attempt 4t enumeratng woeeds of plin-
tution tree crops § Komoiufe, 1976),
the only phyvtesocsiogical study of
weeds of plantation tice crops in
Nigerin has been on the ot pals (Gsl)
and Onvibe [986, Pussn & TOsshy
Flowever, Apbhaka (1977 winve ochives
st of woeeds of some rubber planta-
tions in Bendel State, N while
Alolayan  (1T9sN) soudied the
phytosociolugy ol weeds o somu
abuandoned farm Lands o Western
Nigerne The proesent study s the Tisd
onowecds of abandoned rehber plimta-
tons 10 Nigeria and i part ol Tureer
project an the hiology of weads of
ptantation crops in Nigeri

MATERLLLS AND METHODY
The Study Arei

The wbandoned rabhor pianteens
studied are tocated around Oharetin
and Tvanomo villaees, about 25 km
From Benin Cin. The area i situnwed
between Lat. 57N 6N and Lonp. S7F,
GVE on an clevation of approamately

A0, ahoswe sea level, The vepetation
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is typical of a fowland rain forcst. The
annual rainfall is 2,450 mm. while the
mecan monthly relative humidity varics
from 64% in the dry season to 94% in
the wet scason. The mean monthly
maximum and minimum temperaturcs
are 357C and 20°C respectively.

Sampling Technique

Ficld trips were undertaken from
November 1987 to March 1989 and
during this period the rubber planta-
tions were surveyed and sampled for
weeds using a 1.441m x 0.74m. rectan-
gular quadrat. Identification of the
weeds were carricd out with the aid of
the works of Hutchinson and Dalzicl
(1958 — 1968) and confirmed by
cross-checking with the voucher
specimens at the Nigerian Forest Re-
scarch Institute’s herbarium.

Phytosociological Techniques

The phytosociological parameters
such as Abundance, Cover, Relative
Cover, Density, Relative Density, Fre-
qucncy, Importance Value Index,
Summed Dominance Ratio, and
Species Diversity Index were deter-
mined as follows:,

ABUNDANCE (A)

This was dctermined by counting
the number of individuals of a specics.

COVER (C)

This was an estimate of the
proportion of the ground occupied by
a vertical projection to the ground
from the aerial parts of the plant(Pan-
deya et al. 1968, Mucller-Dombois and
Ellenberg 1974).

Scale for cover estimate:-
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5 Any number of individuals cover-
ing more than 3/4 of the arca.

Covering 1/ 2 to 3/ 4 of the area
Covering 1/ 4 to 1/2 of the area
Covering 1/ 10 to 1/ 4 of the arca
Covering 1/ 20 to 1/ 10 of the arca

L £ B VS S =Y

0.5 Scldom, covering less than 1/20
fo the area

0.1 Solitary with insigaificant cover

RELATIVE COVER (RC)

The relative cover (RC) was calcu-
lated from the cover values (C) of a
specics (i) as a proportion of the total
cover (CT) values (Brower and Zar,
1977) and it is expressed in percentage
as follows:

. Cix100
RC = CT
DENSITY (D)

Density (D) was determined by es-
timating the abundance (A) of in-
dividuals of a species in a unit sample
plot and dividing by the arca (a)
sampled (Browcer and Zar, 1977).
DA

a

RELATIVE DENSITY (RD)

The relative density (RD) was
detecrmined by expressing the density
of a species (Di) as a percentage of the
proportion of the total density (DT) of
all species present (Brower and Zar,
1977).

. Di
RDi = DT x 100
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FREQUENCY (F)

Frequency (F) was estimated as
the number of times a given species
occurred out of the total number of
sampie plots examined. It is expresscd
as a pereentage of the total number of
samples.

RELATIVE FREQUENCY (RF)

The relutive [requency (RF) was
determined from the pereentage
proportion of thy {requency (F) of a
grven species (1) present (Brower and
Zar, 1977).

RFi = —E—,lr x 100

IMPORTANCE VALUE INDEX
(LV.L)

The Importance Value Index
(L.V.L.) was determined for cach weed

speeies by using the formula:
RC + RD + RF
3

SUMMED DOMINANCE RATIO
(SD.R.)

VI =

The Summed Dominance Ratio
{S.D.R.) was determined tor the first
five species following Numata (1971):

SDR. = RC + RD —‘: RF + RDW

where RDW is the pereentage
relative dry weight or biomass of the
weed species. It was determined alter
Brower and Zar (1977) and may be
estimated as:

Biomass of one specics
Biomass of all sampled specics

W x 100

SPECIES DIVERSITY INDEX

The Species Diversity Index was
calculated following menhinick (Dm)
(1904):

DM=5/N

where S=total number of species en-
countered
N=total abundance for all species
cncountered.

-

RESULTS AND DISCUSSION

A total ol 184 woeed species were
recorded in the abandoned rubber
plantations as agatnst 54 species listed
by Agbaka (1977} in somce rubber
plantations of Bendel State, Nigeria.
The values of the phytosociological
parameters of the weeds have been
summarized in Table 1 in the deseend-
ing order of their Importance Value
Index., The “S.D.R.” as well as the
“LV.L” ol the five most dominant
weeds are given in Table 2

The 184 weeds are distributed in
60 familics. Ol these 3 (1.6%) specics
are ferns, 48 (26.19) are monocols
while 133 (72.3%) arce dicots (Fig. 1),
On the basis of leak Torm, the weeds
can be grouped into three main mor-
phological categories e the broad-
leaved which is the largest group
consisting ol 165 (8Y.7%% ) specics, the
grasses 11 (60.0%) and the sedges 8
(4.3%¢) speaes (Fig. 2). Though the
number ol broadleaved species is
higher than those of the grasses and
sedges, most of the roadside margins
are occupied by grasses while the wem-
poraty pools of standing water lormed
during the rainy scason are charac-
terized by luxuriant growth of sedges.
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FIGA.  WEED SPECIES DISTRIBUTION IN THE THREE MAN
WEED GROUPS

DiCC'tS 723 %o

FIG 2. WEED COMPOSITION ON THE BASIS OF LEAFFORM

Grasses 60%

Sedges 43%

FiG 3. LIFE FORM SPECTRUM OF THE WEED FLORA
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Similar observations have been made
in cashew, cocoa, coffee and Kola
plantations (Komolafe, 1976) and oil
palm plaatations (Gill and Onyibe,
" 1988a & 1988b).

From Fig. 3,it is apparent that the
Phanerophytes dominate the weed
flora and this is in linc with that of
Hopkins (1965). This is to be expected
because the unmaintained nature of
the plantations favours the vigorous
growth of scveral weedy taxa. The
Therophytes, Cryptophytes,
Hemicryptophytes, Chamacphytes
and Phancrophytcs constitute 9.8%,
13.1%, 9.2%, 19% and 48.9% rcspec-
tively. The diversity index of the weed
species in the abandoned. plantations
is 1.135.
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Table 1. Analvtical phytosociological values for weeds in the unmanaged rubber plantation.

WEED SPLCIES A D RD C RC F RF IV
1 Geonphvia obvalata 1545 687 607 4 049 53 195 297
2 Pulisota hirsuta 1035 4.60 4.07 4 090 87 320 27
3 Hevea brasiliensis 540 240 212 3 067 67 246 175
4 Jeacina tricantha 360 1.60 142 3 067 80 2494 188
5 Phaulopsis falcisepala 825 367 324 3 067 27 099 1n
6 Afromomum dunicllis 615 273+ 242 4 090 33 121 18
7 Oldenlandia corymbosa oh0 307 2 3 0067 20 073 LW
8  Culcasia scandens 450 213 1.89 3 067 40 147 18
9 Megaphrynitim macrostachyon 510 227 2400 4 0% 27 099 130
1 Fimbnsidis lhoralis 690 307 27 2 045 2 073 130
11 Costus dubius 360 1.60 142 3 067 47 173 1.2
12 Afromomun sceptnim 435 193 17 4 09 33 121 127
13 Desmodivm hirtunt 570 253 2H 2 045 27 099 123
14 Sclena naumanniana 495 220 195 3 067 27 09 12
15 Scleria boivini 375 167 147 4 090 13 048 095
16 Celosia lava 285 127 112 1 022 40 147 094
17 Altemanthera sessilis 450 200 177 2 045 13 048 0%
18 Svauclisia scebrda 195 087 077 3 067 33 121 088
19 Anchomanes diffornis 180 080 071 4 0.9 27 099 087
200 Dissotis rotundifolia 315 140 124 4 090 13 048 087
21 Chromolacena odorata 240 107 0% 2 045 33 121 087
22 Sciarig megaphyla 165 073 065 4 09 27 099 085
23 Oplismenus bumanit 405 180 1.3 2 045 13 048 034
24 Syncdrella nodiflora 05 180 1.59 2 045 13 048 084
25 Momordica charantia 193 087 077 3 067 27 099 081
26 Phyllanthus amarnus 235 113 100 1 022 3 121 48
27  Palisota banen 135 060 053 3 067 33 121 081
28 Oldeniandia affinis 060 160 142 1 022 20 073 09
29  Culcasia glandulosa 270 120 106 2 045 20 073 075
¥ Ludwigia erecta 255 113 1.60 2 045 20 073 073
31 Albizia 2ypia 120 053 047 3 067 23 099 071
31  Nephrolepis hiserrata 195 087 0.77 4 09 13 048 071
33 Polisotag umbigua 180 080 071 3 067 20 073 07
34 Commeting diffusa 300 133 118 2 045 13 048 070
35 Phytolacca dodecandra 120 053 047 4 09 20 073 0.70
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Tabie I Contd.

WEED SPECIES A D RD C RC F RF 1VI

36 Tnclisig dictyophylla 120 053 047 4 090 20 073 070

37 Dioscorea minutiflora 150 067 059 2 045 27 099 068

8  Microdesmis puberula 90 040 035 3 067 27 09 067

39 Mynanthus arboreus 90 040 035 4 09 20 073 066

4 Urena cordifolia 195 087 077 2 045 20 073 065

41 Acacia pentagona 195 0.87 0.77 3 067 13 048 064

42 Dichapetalurm heudelotii 120 0533 047 3 067 20 013 063
43 Dracaena laxissima 120 053 047 3 067 20 073 063
44  Ageratum conyzoides 240 107 094 2 045 13 048 062
45  Mikaniq cordata 240 107 094 2 045 13 048 062
46 Ptenis mildbraedi’ 180 080 071 3 067 13 048 062
47 Aneilerna beninense 240 107 0.54 2 045 13 048 0862
48 Bafssea axillaris 180 0.80 0.71 3 067 13 048 062
49  Commekina africana 225 100 0.88 1 022 20 073 001
5 Ancistrophylium secundiflorum 45 020 018 4 090 20 073 0.60
51 Parquetina nigrescence 225 100 088 2 045 13 048 060
52 Dioscoreophyllium comminsii 165 073 065 3 067 13 048 0.60
33 Trema guineensia 45 020 018 4 090 20 073 0.60
5 Elacis guineensis 45 020 0.18 4 090 20 073 060
55 Musanga cercropiodes 45 020 0.18 5 112 13 048 059
56 Anthocleista vogelii 45 020 0.18 5 112 13 (48 0.55;
5T Cyperus esculentus 135 060 053 1 022 27 099 058
58 Costus afer 150 067 0.59 3 067 13 048 0.58
59 Salacia nitida 135 060 053 2 045 20 0713 057
60 Momordica cissoides 120 053 047 3 067 13 048 054
61 Albizia adianthifolia 105 047 041 .2 045 20 073 053
62 Strophanthus preusii 45 020 0.8 3 067 20 073 053
63 Phyllanthus muellarianus 105 047 o041 2 045 20 073 053
64 Fagara leprieunii 45 020 0.18 4 090 13 048 052
65  Ananas comosus 45 020 0.18 4 090 13 048 052
66 Adenolobus rufescens 150 067 0.59 1 022 23 073 052
67 Dalbergia saxatilis % 040 035 2 045 20 073 051
68 Macaranga berteri 30 013 012 4 090 13 048 0.50
69  Manscus altemifolius 135 060 0.53 1 022 2 073 050
70  Dissotis erecta 135 060 053 1 022 20 073 050
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Tuble 1 Contd.

WEED SPECIES A D RD C RC F RF IV

71 Physalis ungulata 135 060 0353 1 022 20 073 08
72 Hyparrhenia nifa 135 060 053 2 045 13 (.48 04
73 Sabicea calycina 75 033 029 3 067 13 048 04
74 Berlinia grandiflora 15 007 0066 5 112 7 026 04
75 Invingia gabonensis 15 007 006 5 112 7 026 04
76 Ceiba pentandra 15 .07 006 5 112 7 026 04
77 Harungana muadagascanensis 15 007 Q.06 5 112 7 026 04
78 Combretun comosum 120 0533 (43 2045 13 048 (A
79 Maliotus vppostiifolius 120 053 043 2045 13 048 0
80 Triumfente cordifoliv 6o 027 024 3067 13 048 O
81 Ficus exuspcrata 60 027 023 3 067 13 048 0
82 Rauvolfia vomitora 6 027 024 3067 13 (.48 0O
83  Brachiana deflexa 105 047 041 1022 20 073 0
84 Centrosema pubescens 105 047 041 2 045 13 048
83 Clerodendnim formuicarium 1005 047 041 3067 7 026 0
Bo  Cissampcelos owariensis 15 47 0.4 3067 7426 O
87 Ptervgota bequaret! 45 020 018 2 045 A 073 0
88  Bertiera racemosa 45 .20 018 3067 13 048 0
89 Punicum maximum 45 020 018 4 0% 7 026 0
K Cyperus tuberosus 150 867 059 1 022 13 048 O
41 Ipomoea coscinosperma 150 067 059 1 022 13 048 0
92  Rinorca dentata 50 (.40 035 2 045 13 048 G
93 Rictnodendnim heudolotii 30 013 012 3 067 13 048 0
94 Milicia exclsa 0 013 012 3 0467 13 048 0
95 Anthonotha macrophylla 30 013 0.12 4 090 7 026 0
96 Chassalia ischiuophylla 30013 04l 4 0% 0.26 0
97 Ouratea affinis 30 013 012 4 0.9 0.26
98 Piptadeniastrum africanum 75 033 029 4 045 13 048 10
99 Diascorca buibifera 75 033 029 4 045 13 048 D

100 Peperomia peliucida 135 060 053 1 022 13 048 °

101 Piliostipma thonningii 15 007 006 4 090 7 026 0

102 Dracaena mannii 15 047 ¢06 4 09 7 026

103 Dictyandra involucraia 15 007 006 4 09 7 026 0
(4 Passiflora foctida 75 033 029 3 007 7 026

105 Combretum racemosum 75 033 029 3067 7 026 1



Table I Contd.

WEED SPECIES A D RD C RC F RF 1IVI

106 Cuviera longiflora 15 007 @06 4 090 026 041
107 Macaranga monandra 15 007 006 4 090 026 041
108 Ipomoea asarifolia 120 053 047 1 022 13 048 039
109 Sofenostemom monostachyus 120 053 047 1 022 13 048 039
110 Digitaria horizontalis 120 053 047 1 022 13 048 039
111 Mussaenda elegans 120 053 047 1 022 13 048 039
112 Dioscorea alata 60 027 024 2 045 13 048 039
113 Tetrorchidium didynostemom 60 027 0.24 2 045 13 048 039
114 Asystasia gangetica 120 053 047 2 045 7 026 039
115 Auwropus kamerunensis 105 047 041 0 002 20 073 039
116 Eragrostis tremulla 105 047 041 1 022 13 048 037
117 Mariscus flabelliformis 105 047 041 1 022 13 048 037
118 Cyperus iria 105 047 041 1 022 13 048 037
119 Veronica abyssinica 105 047 041 1 022 13 048 037
120 Newbouldia laevis 45 020 0.18 2 045 13 048 037
121 Jateorhize macrantha 45 020 018 3 067 7 026 037
122 Ficus mucoso 3¢ 013 012 2 045 13 048 035
123 Solanunt verbascifolium 30 013 012 3 067 7 026 035
124 Carpolobia lutea 30 013 012 3 0067 7 026 035
125 Pleioceras barteri 30 013 012 3 067 7 026 035
126 Paspalum conjugatum 75 033 029 1 022 13 048 033
127 Milletia aboensis 15 007 006 3 067 7 026 033
128 Dictyandra arborescens 15 007 006 3 067 7 026 033
129 Oncinotis pontyi 15 007 006 3 067 7 026 033
130 Bridelia ferruginea 15 007 006 3 0.67 7 026 033
131 Maesobotrya barteri 15 007 006 3 067 7 026 033
132 Chlamydocarya thomsoniana 75 033 029 2 045 7 026 033
133 Landolphia dulcis 75 033 029 2 045 7 026 033
1M Cleistopholis patens 15 0.07 006 3 067 7 026 033
135 Barteria rigritiana 15 007 006 3 067 7 026 033
136  Ouratea monticola 15 007 0.06 3 067 7 026 033
137 Ipormoca batatas 75 033 029 2 045 7 020 033
138 Sphenocentrum jollyanum 75 033 029 2 045 7 026 033
132 Quratea flava 15 0.07 006 3 067 7 026 033
140  Vemonia frondosa 15 007 006 3 067 7 026 033



Tuble 1 Conmd.

WEED SPECIES A D RD C RC F RF IV
141 Dioscorea smilacifolia 75 033 029 2 045 7 026 01
142 Mitragyna ciliata 15 007 006 3 067 7 026 03
143 Capsicurm anmum 60 027 024 1 022 13 048 031
144 Clonosa superba 60 027 024 1 022 13 048 00X
145 Solanum nignun 60 027 024 1 022 13 048 03
146  Combretum platypterurn 60 027 024 2 045 7 026 03
147  Dioscorea nangenotiana 60 027 024 2 045 7 02 03
148  Adenia lobata 60 027 (.24 2 045 7 026 031
149 Snuiax kraussiana 60 027 024 2 045 7 026 031
150 Ipomoea involucrata 60 027 024 2 045 7 02 43
151  fpontoea quamoclit 105 0.47 041 1 022 7 026 03
152 Cissus eralioides 45 020 018 2 0435 7 026 029
153  Aspiiia afncana 45 020 0138 2 045 7 0260 00
154 Physalis micrantha 45 020 0.8 2 045 7 026 0.3
155  Solunum tontim 45 020 018 2 045 7 026 029
156 Alchomea cordifiona 45 020 018 2 045 7 026 028
157  Sida corymbuosa 45 020 018 2 045 7 026 0.9
158  Rinorea subintegrifolia 45 020 0.18 2 045 7 026 029
15%  Rhynchelytnum repens 30 013 612 2 045 7 026 027
160 Adenia cissampeloides 3 013 012 2 045 7 026 .27
161 Srrophanthus sarmentosus 30 013 012 2 045 7 026 0.27
162 Aldfia barteri ¥ 013 012 2 045 7 02 02
163 Cuestis fermuginea 3 013 012 2 0.45 7 026 027
164 Munniophyton fuhum 30 013 012 2 (45 7 026 0.2
165 Barneria fistulosa 30 013 012 2 045 7 026 02
166 Panicum laxim 75 033 029 1 022 7 026 0.2
167 Angylocalyx oligophylius 15 007 006 2 045 7 026 02X
168 .Agelaca obligua 15 0.07 006 2 045 7 020 00X
169  Mitracarpus villosus 75 033 029 1 022 7 026 0.2
170 Chlons barbata 60 027 024 1 022 7 02 0.2
171 Taiinum paniculatin 6 027 024 1 022 7 02 0.
172 Canarium scioweinfurtini 60 027 0.24 1 022 7 026 0.2
173 Osmunda cinnamomea 45 020 038 I 022 7 026 0.2
174 Ludwigia octovalvis 45 020 0.1§8 1 022 7 026 02
175 Imponmoea muncaia 45 (G20 018 1 022 7 026 02



Tabie I Contd.

WEED SPECIES A D RD C RC F RF VI
1% Eulophidium maculaium 45 020 018 1 022 7 026 022
177 Vemonia cinerea 45 020 018 1 022 7 02 022
18 Sida acuia 45 020 018 1 022 7 026 022
179 Coccinia barteri 45 020 018 1 022 7 026 022
180 Celosia trigevna 45 020 0.18 1 022 7 026 022 |
181 Celosia argentea 30 0313 032 1 022 7 026 0.20 ‘
182 Phychotria physchotrioides 3} 013 012 1 022 7 026 020
183 Cyathula prostrata 3 013 012 1 022 7 026 020 ‘
184 Brachycory his sp. 45 020 018 1 011 7 02 018 ‘

A Abundancy

[ Dicnsity

o Relutne Densaty
C Coner

= Relative Cover

f Fregquencey
i Relative Frequeney
Ay Importance Vulue Index

Tabie 2. 8. DR, and V.1 values for the ve maest dominant weeds

in the rubber plantations,

S§/N WEED SPECIES SR, LV
1 Chifcasia scandens 375 RICH
2 Creophylla obvaluta 208 2462
3. Palisota hinsnta S8 267
4. Hevea brasilicnsis 2063 1.72
kR fcacinag tricantha 2349 1.04




