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SUMMARY
 

As is the case with many cultivated species, 1"igna unguiculhta (L.) WAI'T. has a wild form growing in sec­
ondary forests and derived savannahs and a companion weed form adapted to disturbed habitats such as 
roadside ditches and fields. Evidence of introgressive hybridization between weedy and cultivated forms 
has been presented. The zone of extensive natural hy bridization corresponds to the cultivation area in 
northern Nigeria and Niger and may %%ellextend to Uppej Volla and Senegal. The p .tternot' distribution 
of wild and weedy forms. the extent of introgression and eitnobotanical evidence strongly suggest West 
Africa as the center ofdomestication for I'.ulnyteicthla. 

INTRODUCTION 

The cowpea, Vigna unguiculata (L.) WAI.1 is an important grain legume crop in 
tropical and sub-tropical areas. In 1971, West Africa procuded more than 85"/' of 
the total world cowpea production (RACHII & ROBIERTS, 1974). The cowpea is culti­
vated commercially in Senegal, Mali, Upper Volta, Niger and Nigeria (north of 8' 
N latitude). 

VFRDCOURT (1970) recognized five subspecies of V.unguiculata, of which the sub­
species sesquipedalis, unguiculata and crlinhhica are cultivated, whereas the subspe­
cies dekindtiana and menstptsis are spontaneous. In this paper the morphology of 
wild and weedy forms is described and evidence of introgressive hybridization be­
tween them and the cultivars is presented. For the purpose of this paper weed is used 
to denote plants adapted to habitats disturbed by human activities. Wildmeans plants 
that thrive well in relatively undisturbed habitats and are neither cultivated nor en­
couraged by human disturbance (HARLAN, 1970; HARLAN & DE WET, 1965). 

MATERIALS AND METHODS 

Systematic field collection of cultivated grain legumes and related species was initia­
ted in 1970. During October, November and December of 1971, 1972 and 1973 the 
author travelled about 38,000 km making collections in Nigeria and Niger. De­
tailed field observations on the habitat and other relevant characteristics of mater­
ials under study were made and geographic locations were recorded as precisely as 
possible. Herbarium specimens were studied at Kew, British Museum, Paris, Nairobi, 
Bombay and Ibadan herbaria. 

The accessions were grown in uniform nurseries both at the University of Ibadan 
and at the International Institute of Tropical Agriculture, Ibadan (latitude 7°30'N) 
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and detailed notes taken and measurements made on several parameters. Datacollected in this study included: average length and width of teminal leaflet, averagelength of racemre, average number of flowers per raceme, shape of the teminal leaflet.orientation of pods, pod colour and texture, dehiscence of pods and patterns of
pigmentation of flowers and seeds. 

For terminal Icaflet length and %%idth the average'of live healthy leaves onplants of each accession was considered. Leaflet measurements variable. 
ten 

are butunder uniftrmi nursery conditions tile diffTrcnces are so large that highly significant
altes were ohtained. The length of' racemhe was measured f'rom tile base to the tipof racenles and allaaverage of tenl such observations per plant Olonte plants of'eachaccession \as considered. OthCr chIracters such as tilecoarseness of dry pod walls.sizc and vigour of pliat. terminal leallet shape and orientalion of pods onwere pedunclescoTrcl subjectively from living materials and wherever appropriate, fromher ari im specimens. Tihe distribution was established by combining info mation

from field sttdies, herbarium specimens and the living materials. 

VARIATION IN ('lI'IVARS 

'File morlhological v'ariabilily in the cIt ivatcd fIrms of' I'.ungUiChata is enormous.Growth habit ralnges I'roi determinate, erect, non-branching types to indeterminmate. 
prostratIc or clilbing and proftusely branching tlorms. iLength of pod varies from
10 cm 
to more than 110 cm. The 100 seed weight varics from I8 g to more than 34 g.Detailed inlbf'11at ion regarding v I'iOtis botanicall :niil agroln ic characters of3.789 culivars froInl the World ('owpea Germn Plasm Collection is reported by Poit liltet al. (1975). The wide \'ariation in seed coat colours and patterns of pigmentation
were genetically analysed by li ,\ ( \KOWiAK& FA\Ki Fit (1975a. 1975b).This great diversity in various morphological characters has led to ilie confusion
and lack of agreement regarding the taxonomy among 
geneticists, agronomists.horticulturists and taxonomists dealilg with the cowpeas. Viicxouiur (1970),
utilizing published cytological and genetical information suggested 
 that the threecultivated members of' the group could not be regarded as distinct species. His keyto the infmaspecific variants of V.unguiculata is based primarily on the ratio ofrcalyx­lobe length to the calyx tube length. The subspecies dh'kidlijuna, *vsql(,wdali.',
ungti­cu/ata and crlind'ica possess calyx-lobes mostly shorter tMan the tube (2.5- 5 mm long)whereas the subspecies Im'nsnsi."has calyx-lobes longer than tile tube (0.5-1.4 cmlong). Our observations during the detailed morphological study of the wild, weecyand cultivated cowpeas from the World Cowpea Germplasn Collection at IITA.comprising of more than 7,000 accessions indicate continuous variation in tile calyx­lobe length ranging from 2 nm to 16 mm. This variation was observed across the 

subspecies ofcultivated and spontaneous taxa.
Hybrids among these taxa are easy to make, they are fully fertile and show Mende­lian inheritance for the characters that distinguish them (MACKIE, 1946; Roy &RiCtlARIA, 1948; BRITTINGHAM, 1950; SEN & BHOWAL, 1960; FAWOLE, 1973).According to PIPER (1912) a complete series of intergrades between all the cultivated

taxa exist in respect to many characters oftaxonomic significance.
The cultivars from Nigeria and Niger are predominantly indeterminate, prostrate 
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and photosensitive, flowering sparsely under long day conditions. The terminal leaf­
lets are usually globose or subglobose but subhastate shape is also observed. The 
peduncles are 20 to 50 cm long with raccne axis rarely more than 1.5 cm long. The 
flowers are subtended on short pedicels and the standard petal of the flower is 1.0 to 
1.5 cm long and 1.5 to 2.5 cm wide with variable pattern ol'lpink-mluve pigmentation 
on the standard petal and the wings. The patterns of pigmentation observed on open 
flowers are described in detail bN PRmI IR et ai. (1975). The flowers open in the mor­
ning, by the ventral uplifting of the Standard petal just prior to or at anthesis. and 
close by mid-morning. 

The raceme appears to be restricted in dlCvelopment in the sense that not more 
than three pods are borne ol one ped inclc. The pods are oriented horizontal or 
pendant to the raceme axis. They are ust lIy linear btll trved and coiled pods are 
also observed. The pattern of' pigmentation \aries fIo11 11o pigmenl to solidly pig­
mented with purple tip, coloured valves, coloured sutures and splashes of' pignent 
all over tile pod. I'roni to 50 cm in lengli. The text ure o1 dryPod size varies 12 cm 
pods is usually s11oot 1although papery. Icathcry and Slightly coarse pods a Ilol 
uncommon. The variation in seed coat colour and eve pattern is eniorllous and more 
than 90",,of existing variability in the world germplasm of'cowpeas is found in Nigeria 
(FRANCKOWIAK, personal communication). The texture of the seed coat is predom­
inantly rough or wrinkled. 

I)ISCRIPTION ANI IJISIRIIJU' [ON O""1 :IWILL) .OR0 

The wild forn grows in the secondary fCorests and woodland savannahs ol'thc hunid 
and subhumid tropical areas of Africa, south of the Sahara. The distribution of this 
form in Nigeria is presented in Fig. 1.The plants are climbing perennials. They are 
photosensitive and will not commence flowering under long day conditions ( 4 hours 
or more of' daylight). However, once the flowering is initiated and the moisture 
supply is adequate the plants continue to produce flowVer¢. throughout the year. 
The accessions from Lagos State, lkenne and jebu Ode in the Westurn State and 
Agenebode in the Midwest State of Nigeria were collected fron near swamps or 
poilds and were observed flowering throughout the year. Profuse flowering, however, 
takes place under short day conditions (I 1.5 hours or less of daylight). 

The leaves are minutely scabrous on the ipper surface and bluish green in colour 
with very distinct inverted V shaped, greenish yellow or white marks connecting 

,both margins of the three leaflets. These marks are usually associated with tC. light 
green blotch at the leaflet bases. However, in someaccessions these light green L les 
are observed without the inverted V marks. In some accessions tile white, waxy 
deposit is also noticed along the midribs of the leallets. In rare instances all three 
types of marks are observed together. Tile stipules at the base of petioles are up to 
10 mm long and 8 mm wide, cordate and appendaged with a coispicuous spur. 

The peduncles are 30 to 50 cm long, solitary and axillary. The apex of the peduncle 
terminates into a raceme 30 to 50 mm long bearing 10 to 25 flowers that develop and 
mature slowly over a period of 3 to 4 months. The flowers are almost sessile, conspi­
cuously large (20 to 30 mm long) and with solid mauve pigment all over the standard 
petal and the wings. They are aromatic with a strong, pleasant fragrance. The calyx 

Euphyi:tica 24 (1975) 701 



KANTI M. RAWAL 

t60N 

SN I G E R 

0 c. Coeo •
 

CC 0 C C0
0

C 

Oo o 
 -"0
 

@l0 \0l~f 0 4_

000 

000 

o *, C/( 
0C 

°o°o °ovt* 

00 0 

0 ag 

*0S 6 

0 lColnef weed 
C Companion wetd 

Fig. I. Geographic distribution of the wild, the colonizer weed and the companioni weed forms of 1'. 
unguih data in Nigeria and Niger. The cowpeas are cultivated commercially in areas between latitudes 
8-Nand 15 N. 

lobes are usually shorter than or equal in length to the calyx tube, however in the 
accessions from l.rin-ljcsha and ljebu-lgbo (Western State, Nigeria) the calyx lobes 
were found to be 1.5 to 2 times longer than fhe calyx tube. The flowers remain open 
for most of the day under high humidity conditions and anthesis appears to be delayed 
at least 4 to 5 hours after the flowers open. Under greenhouse conditions the rate of 
flower :bscission in the wild form is high. 

The pods are 5 to 10 cm long. linear and green in colour turning black upon matur­
ity. The pod walls are coarse, scabrous and sand-papery in texture. The pods are 
oriented parallel to the raceme axis. Upon maturity they dehisc,: along the sutures 
with the spiral twisting of the valves. The seeds are smooth and self-coloured with 
black spots and mottling on tan background. The seeds are 3 to 5 mm long and 1 to 
1.5 mm wide with 100 seed weight around I to 3g. rhe seeds are dormant for at least 8 
months and at room temperature remain viable for 3 to 4 years. Under uniform 
conditions, the wild form produced less seeds per plant per year than the colonizer 
and companion weed forms. 
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DISTRIBUTION AND DESCRIPTION OF TI I1!\\'EID FORM 

The weed form appears to be distributed all over the continental Africa and Malagasy. 
The numerous herbarium collections of this forrm include specimens from Nigeria, 
Niger, Upper Volta, Ghana. Ivory Coast, Sierra Leone, Senegal. Togo. Dahomey, 
Cameroon, Zaire, Congo, Sudan, Ethiopia, Kenya, Uganda, Tanzania, Sout Africa, 
Rhodesia and Angola. 

The weedy plants thrive well in the disturbed habitats such as the fields and the 
road sides. There appear to be two races of the weedy 1".tnguicuht/a. The weed race 
of subhumid and himid areas in Nigeria (Fig. 1)grows along margins of water 
collections and the roadside and is difficult to distinguish fIrom the wild form by
external morphology alone. PtiP'i's description (1913) of the wild prototype of the 
cowpeas could refer to this weed form as;well. This race is well adapted to naturally 
disturbed habitats in high rainfall areas, isphotosensitive and usually grows prostrate. 
It is annual in growth habit and is a prolific seeder. The seeds are dorniant for only 
5 to 6 months and although the seeds germinate during the first rains (March-April 
in Southern Nigeria) the flowering takes place only around August. There is incon­
spicuous or no interaction between this race and the cultivated cowpeas. The gene 
exchange betweci this race ind the wild form is not easily detectable. The flowers 
are the same size as the wild form. They are solidly pigmented as in the wild form but 
occasionallv mtants devoid of any pigment on flowers are observed. The sced type
is identical with that of the wild form and in only two accessions have seeds with 
solid tan colouration without mottling and black spots been obscrved. 

The plants belonging to the wcedy race ol' semi-arid region in Northern Nigeria 
and Niger are divcrse in growth habit and both the prostrate and climbing types 
were observed. The prostrate plants were found predominnt ly along the roadsides 
and in the cultivated fields. The climbing types were seen in the woodland savannah 
along the margins of'the ponds and iii the relatively less disturbed habitats like sugar­
cane farms, a;andoncd fiells and on hedges. 

The plants are antl and |'prolific seeders. The seeds va ry in pigmentation patterns 
from those of the wild form to those with solid tan. black with tan coloured mottling 
and solid red colouration. The racemc axis is3) to 50 mm long and has been observed 
to bear upto 2(0 pods. The pods are black. 8 to 10 cm long and dehiscent. The terminal 
leaflet is subhhastate aInd the leallets may bc with or Without the ii arks seen in the 
wild form. The flowers are smaller in site than those in the wild form oflcnI without 
the aronli. 

Of these, the prostrate race growing along with the cultivated cowpeas appears 
to hybridize freely with the cultivars (Fig. 2). Our living collection of these introgres­
sion types consists of 78 accessions from 29 locations in Nigeria and Niger represen­
ting all gradations from the typical weed form to the cultivated types. The area of 
introgression may well extend into the whole of GuineaM Savannah zone of West 
Africa, where cultivation of co\vpeas is most widely practiced. The weedy form in 
the farmer's fields is similar to the cultivated plants at all stages of growth except 
for the dehiscence of mature pods. The farmers of Northern Nigeria and Niger 
realize this and have terms by which to indicate this habit. In Hausa the, term waken 
beyi beyi (meaning 'forbidden beans') is used for the semi-wild or weedy forms that 
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Fig. 2. Scatter diagram showing some morphological characters of the cultivated, weedy and wild forms 
or I'. iouiqdculai. 

climb vigorously on hedges or on the stalks ofgrasses and small trees in the savannah. 
The seeds of these plants are usually not eaten. However, the author has noted the 
the use of these seeds in Madarumfa (30 km north-west of Maradi, Niger) as an 
aphrodisiac and a must for puberty and initiation rites of adolescent males. Madar­
umfa is located on the fringe of a freshwater lake (about 2 km in diameter). There 
is an island in the middle of the lake where a large population of the wild form of 
P'. tungitculata thrives under human protection. The pods are harvested before they
shatt.r and disperse the seeds. The seeds are soaked and ground to make a paste,
which is steamed and consumed with salt by those participating in the ritual. The 
females are prohibited from eating these seeds since it is believed they would lose 
fertility ifthey do so. 

The terms waken gizo (meaning 'grows by itself) and gayan gayan (meaning 'the 
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weedy weed') relate to the weed form that grows along with the nltivated cowpea.
The weed for is tolerated because the plants are similar to those cultivated at ilstages of' growth except that at mnallirily
the dry pods of the weedy plants dehisceand shatter the seeds. The I lausa saying "ka.i'd1i,'a ka Iafsas' meaning 'You gelchildren only to scatter them' is used of Ihese owing, to the dehiscence of pods andscdttering of the seeds (DI.Zin 1937).Artificial hybrids were made between all the races. subraces and the cultivars.The hybrids were fully fertile and the hybrids between tie weed form and !iecultivarsproduced intermediate type plants. F-'urther backcrossing produced a pattern ofvariation among the derivatives similar to that observed in the introgression products.These plants possess pods with varying degrees of' coarseness and brown colourwhen dry. The dehiscence of pods iscontrolled by a single dominant gene (RAWA..

unpublished). 

PR(BitAi 1-1 OfRI;IN OFTI 11:('OMPANION \WElil) 

The morphological differences between the wild, weedy and cultivated formis ofI. ttn.lit,'tdiataare stmmarized in Table I. Dependent upon the synthesis of' infor­mation regarding the habit, habitat distribution ;and interaction among the wildand weed forms of 1'.tngt'ici/aua tle following hypothesis is proposed to account 
for the origin of the weed form :I.The Wild form presently confined to sublhumid and hulid lowland tropic;Il partsof Nigeria and probably Africa isthe progenitor of'tie weed and (lie cultivated lorns
of cowpeas.
2. The wild form was at one linc dist ribulted in a wider geographical range than itspresent dist ribut ion. The colonizer florm presently growing all over tie sub-humid
and semi-arid region cvolvcd from the wild form. 

Table I. M orphological differences hetween wild. weedy and calivated I'.un.igldoo. 

Character Wild Weedy Cultivated 

growth habit climbing prosirate and erect, prostrate 
climbinglife span climbingperennial annualterminal lealet shape annualsubhastate subhastate globose, subglohoselength of raceme 40 min 30 50 lunt 25 mflower colour solid mative solid Mauve solid mauve, inter­
rarely whiteorientation of pods verticai mediate, white
vertical pendantpod colour pod immature green green green, purple tip, 

purple sutures, purple 
pod mature 

pod dehiscence
Eye patient - seeds 
Eye colour seeds 

black 

shatters
solid 
mottled wilhi speckles 

black, brown,
splashed 

shatters 
solid 
variable 

valves, solid purple 
cream, brown, 
splashed 
non-shattering
solid to eyeless 
variable 

antidblack spots 
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3. The natural colonizer was brought under domestication in the sub-humid and 
semi-arid regions ofWest-Africa. 
4. The interaction between the colonizer and the cultivated plants gave rise to the 
present day companion weed form observed in the fields, introgressing with the 
cultivated V.unguiculata.

The case of V. unguiculata appears to follow Harlan's model closely (HARLAN,
1970). The sequence of the genetic events leading to the evolution of cultivated V. 
unguiculataappears to be from the wild progenitor giving rise to the natural colonizer 
adapted to naturally disturbed habitats (growing widely in the sub-humid and semi­
arid regions). to the present day crop-weed complex. According to HARLAN (1969)
the weed races are characteristic of primary centres of the domestication of the crop.
Upon examination of the folklore of the peoples of Northern Nigeria, associated with 
the weedy V. unguiculaia it appears that the bifurcation into the cultivated and com­
panion weed forms could have occurred at the start of domcstication. 

From his detailed analysis of' the range of morphological variation in the cultivated 
cowpeas. geographic distribution of' reltced species and crossability studies with
various members of the genus I'igna. \,Ams (1965) concluded that West or Central 
Africa is the centre of origin Cor Figna ttnuicttt a. From the evidence reported in 
this paper, the author supports the findings and conclusions of ARIS (1965) and 
asserts that West Africa is the centre of the origin of this crop on the grounds that 
both the wild and wced forms grow in this area. the companion weed is frequently
present in the licids. the lolklore around the weed form isUnique, and the introgressive
hybridization between the cultivated and companion weed foirms isextensive. 
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