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|. History:

Cowpea Vigna unguiculata L. Walp.), an annual legume, is also commonlyrrefto as southern pea,
blackeye pea, crowder pea, lubia, niebe, coupgjolef Cowpea originated in Africa and is widelsogvn
in Africa, Latin America, Southeast Asia and in Hzaithern United States. It is chiefly used asaingr
crop, for animal fodder, or as a vegetable. Thehsof cowpea dates to ancient West African cereal
farming, 5 to 6 thousand years ago, where it wasety associated with the cultivation of sorghum an
pearl millet.

Wordwide cowpea production has increased dramigtioahe last 25 years. United States productibn o
dry cowpea has declined from 3/4 million acres fevathousand over the same period. The blackeyed
cowpea type is grown primarily in California andnsrketed as California blackeyed peas.

Il. Uses:

Cowpea seed is a nutritious component in the hutignas well as a nutritious livestock feed. Nariti
content of cowpea seed is summarized in Table 1.

Table 1. Nutrient content of mature cowpea seed (average of eight varieties).

Protein 24.8%
Fat 1.9%
Fiber 6.3%

Carbohydrate  63.6%
Thiamine 0.00074%
Riboflavin 0.00042%
Niacin 0.00281%
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'From Bressani R. Chap. 28 in Cowpea Research, Btiodwand Utilization, Wiley and Sons.

The protein in cowpea seed is rich in the amindsadysine and tryptophan, compared to cereal grain
however, it is deficient in methionine and cystimigen compared to animal proteins. Therefore, cowpea
seed is valued as a nutritional supplement to tseaea an extender of animal proteins.

Cowpea can be used at all stages of growth asedaldg crop. The tender green leaves are an imgorta
food source in Africa and are prepared as a pdt, like spinach. Immature snapped pods are usetkin
same way as snapbeans, often being mixed with &ibds. Green cowpea seeds are boiled as a fresh
vegetable, or may be canned or frozen. Dry mateedsare also suitable for boiling and canning.

In many areas of the world, the cowpea is the amiyilable high quality legume hay for livestockdee
Digestibility and yield of certain cultivars havedn shown to be comparable to alfalfa. Cowpea reay b
used green or as dry fodder. It also is used asengnanure crop, a nitrogen fixing crop, or farsan
control. Similar to other grain legumes, cowpeatams trypsin inhibitors which limit protein utizion.

[11. Growth Habits;

Cowpea is a warm-season, annual, herbaceous ledUeane types are often categorized as erect,
semi-erect, prostrate (trailing), or climbing. Téés much variability within the species. Growtlbiha
ranges from indeterminate to fairly determinatehwiite non-vining types tending to be more detertaina
Cowpea generally is strongly taprooted. Root déphbeen measured at 95 in. 8 weeks after seeding.

Cowpea seed ranges in size from the very smalltyyilds up to nearly 14 in. long and the numbereetls
per pounds range from 1600 to 4300. Seed shapeagoa characteristic correlated with seed
development in the pod. Seeds develop a kidneyeshapt restricted within the pod. When seed gtowt
is restricted by the pod the seed becomes progedsanore globular.

The seed coat can be either smooth or wrinkledoardrious colors including white, cream, greerif,bu
red, brown, and black. Seed may also be specklettleh, or blotchy. Many are also referred to aget
(blackeye, pinkeye purple hull, etc.) where thetevbblored hilum is surrounded by another color.

Emergence is epigeal (similar to common bean, @oid) where the cotyledons emerge from the ground
during germination. This type of emergence makegea more susceptible to seedling injury, since the
plant does not regenerate buds below the cotylegomale.

The trifoliolate leaves develop alternately. Leaass smooth, dull to shiny, and rarely pubescent.
Commonly, the terminal leaflet is longer and lartfean the lateral leaflets. There is a wide randeaf
size and shape.

Cowpea generally is day neutral. Flowers are bormeaultiple racemes on 8 to 20 in. flower stalks
(peduncles) that arise from the leaf axil. Twoloee pods per peduncle are common and often four or
more pods are carried on a single peduncle. Theepee of these long peduncles is a distinguishing
feature of cowpea and this characteristic alsditieis harvest. The open display of flowers abinee
foliage and the presence of floral nectaries cbute to the attraction of insects. Cowpea primasiself
pollinating.

Cowpea pods are smooth, 6 to 10 in. long, cyliadand generally somewhat curved. As the seeds

approach the green-mature stage for use as a tggiad color may be distinctive, most commonly
green. yellow or purple. As the seeds dry, podrcofdhe green and yellow types becomes tan or brow

V. Environment Requirements:
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A. Climate:

Cowpea is a warm-season crop well adapted to maag @f the humid tropics and temperate zones. It
tolerates heat and dry conditions, but is intolecddrost. Germination is rapid at temperaturesveb
65°F; colder temperatures slow germination.

Cowpeas are grown under both irrigated and nogaited regimes. The crop responds positively to
irrigation but will also produce well under drylandnditions. Cowpea is more drought resistant than
common bean. Drought resistance is one reasoalgiea is such an important crop in many
underdeveloped parts of the world. If irrigatioruged, more vegetative growth and some delay in
maturity may result. Application rates should irestitat the crop is not overwatered, especiallyanem
northern latitudes, as this will suppress growthoyering soil temperatures. The most critical rmais
requiring period is just prior to and during bloom.

B. Sail:

Cowpea performs well on a wide variety of soils and conditions, but performs best on well-drained
sandy loams or sandy soils where soil pH is inrémge of 5.5 to 6.5.

V. Cultural Practices:

A. Seedbed Preparation:

Soils should be cultivated deeply enough to insa¢ no barrier to penetration of the soil by taeroot
(such as a hardpan) exists. Cowpea may be adverftedyed by soil crusting under certain soil and
environmental conditions.

B. Seeding Date:

Cowpea should not be planted until soil temperatare consistently above 65°F and soil moisture is
adequate for germination and growth. Seeds wilhgdt cool, wet soils. In the Minnesota-Wisconsin
area, optimum seeding dates usually corresponudbtetfor fieldbean (May 15-30).

C. Method and Rate of Seeding:

Traditionally, cowpea in the United States has lsssded in rows spaced 30 to 36 in. apart withsseed
spaced 2 to 4 in. in the row. Recently, higher tptaopulations achieved by using narrow rows 12aan2
have been used in commercial plantings. For fopagposes, the crop may be seeded in rows or bretadca
(solid-seeded). Seed should be planted 1 to Inlfeep and good seed-soil contact is importarg. Th
amount of seed to sow per acre depends on seeltwgegmination percentage, and plant spacing.
Recommended field seeding rates range from 18 tb/@@re for viney, indeterminate types to 40 taks)

for large-seeded determinate types. Optimum plaatieg depends on vine type. Highly determinatesyp
may be planted 2 to 3 in. apart. Viney indeternargpes require more space, and a final stand&niith9

in. between plants in 30 in. rows is consideredd@ minimally acceptable population.

D. Fertility and Lime Requirements:

Cowpea, like all legumes, forms a symbiotic relagiop with a specific soil bacteriurRiizobium spp.).
Rhizobium makes atmospheric nitrogen available to the plgrat process called nitrogen fixation. Fixation
occurs in root nodules of the plant and the baxtdtilize sugars produced by the plant. Althougipea
Rhizobium is normally widespread, seed inoculation vithzobium specific to cowpea would be
beneficial in areas where it is not present. AlwagsRhizobium of the cowpea type.
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Excess nitrogen (N) promotes lush vegetative grodetays maturity, may reduce seed yield and may
suppress nitrogen fixation. The plant will perforwrall under low N conditions due to a high capafotyN
fixation. A starter N rate of around 27 Ib/acrednetimes required for early plant developmenioanrlN
soils.

A soll test is the best way to determine soil muttrievels. In general, at least 27 Ib P/acre &nlth &/acre
are. recommended on soils of medium fertility Imatividual soils will vary in fertilizer requiremesntBand
fertilizer 3 to 4 in. deep and 2 to 3 in. away frtm seed, or broadcast and disc in all fertilizeiuding
nitrogen, before planting.

E. Variety Selection:

The International Institute for Tropical Agriculeu(lITA) in Ibadan, Nigeria is the center for wosdde
collection and testing of cowpea germplasm. Thatuie has developed high yielding, short season,
multiple disease-resistant varieties that are réadigarvest in 60 days. Several of the U.S. State
Agricultural Experiment Stations conduct cowpeaetsirdevelopment programs. Cowpea researchers at
the University of Minnesota have released two egtdy-maturing varieties, MN 13 and MN 150 (Table
3). Crude protein and digestibility of the wholamqt are reported to be similar to alfalfa with ggetanging
from 1.3 to 1.8 ton/acre after 60 days of growth.

Table 2. Dry-matter yields of cowpea cultivars and breeding Hues grown under two plant
populationsin 1981 and 1992 at Becker and Waseca, M innesota.!

Plant Population (1000 plants/acre)

53 106

Cultivar 1981 1982 1981 1982
(Ib/acre)

Colossus 3000 2580 2968 2525
MN139 1746 - 2402 -
Au704 2475 - 3659 -
Calif. Blackeye #5 2745 2483 3775 3312
Alabama Giant Blackeye 2215 - 3165 -
Freezegreen 1753 - 1996 -
MN150 - 1598 - 2050
LSD 5% 442 NS 442 NS

'From Marsh, D.B., L. Wawa. and G. C. Martin, Hoig®ce 22(2~241-243.
Cowpeas have been grouped into the following markestses based on seed type and color:

Black eye and purple eye—The immature pods shell easily because the hodl (gall) is pliable and the
seeds come out of the pod clean and free. Theedidlas are attractive, mild flavored and suitfdrle
processing. The white hilum is surrounded by blaakk, or light-red.

Brown eye—Pods vary in color from green to lavender and feawede range of lengths. The immature
seeds, when cooked, are a medium to dark browm,cadoy tender, and have a delicate flavor.

Crowder—Seeds are closely crowded in the pods and tebd tgobular in shape.
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Cream—Seeds of these types are generally cream colmetiae no noticeable "eye" (the hilum is
inconspicuous).

Clay—These are generally older varieties that are medwudark brown in color and kidney shaped. They
are no longer commonly grown.

White acre—The peas are kidney shaped with a blunt end.tJpésis a semi-crowder, generally tan in
color and somewhat small. Pods are quite stiff.

Table 3. Daysto harvest, seed type, seed yield-, and canopy size of cowpea cultivarson an irrigated
sandy loam, Becker, Minn., 1993.

Days to Seed yielc"i Weight of Canopy Canopy
Entry harvest Seed type (Ib/acre) 100-seed (g)ht (in.) width (in.)
MN 13 96 Holstein 2001 15.7 22 18
MN 150 96 Calico 1951 15.0 25 21
Calhoun P. Hull 116 Calico 1783 17.0 21 45+
Colossus 116 Brown 1640 28.4 19 33
Pinkeye P. Hull 116 Blackeye 1152 16.9 15 45+
Mississippi Silvef =~ Brown - - 22 45+
Texas Cream 82 Cream 17 45+
Calif Blackeye #5 Blackeve 22 59+

lvield is dry seed average weights of 3 single r@Wit. plots for each entry. Rows were spaced 30 in
apart. Pods were air-dried for 2 months beforestting and weighing.

2These cultivars did not reach pod and seed matoeiftyre Frost.

F. Weed Control:

Adequate weed control is necessary for good granthhigh yields.

1. Mechanical: Use of the rotary hoe and row cultivator in cowesimilar to that of soybean. One or
two rotary hoeings followed by timely cultivatiohauld be done when no herbicides are used. One or
more cultivations should also be done when herégcate used.

2. Chemical: The term " cowpea" is not found on most herbitadels. Rather, the crop is referred to as
blackeyed peas, southern peas, pinkeyed peaswdergeas. Farmers planning on producing cowpeas
should check with their State Agricultural Extemsi®ervice for advice on chemical weed control.

G. Diseases and their Control:

Root rot and damping off are caused by three @iffefungi. Symptoms vary and include rapid death of
young succulent plants, discoloration of taprotmsgitudinal cracks of the stems, stunting, wiltagd
poor yields. Complete control of root rot and damgpoff is difficult, and no variety of cowpea issigtant
to root rot. Persistent damp weather prior to dgwaent of the first true leaf and also the crowadihg
seedlings due to poor seed spacing may increasgitawif. The following control practices help redu
losses from these diseases:

Fungal and viral diseases can be reduced by:
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treating high quality seed with fungicides labdledcowpeas.
applying cowpea-labeled fungicides in the furrow.
avoiding throwing soil against plant steins duraugfivation.
a four or five year rotation with other crops.

seeding into warm, well-prepared soils.

planting certified seed of resistant varieties.

controlling weeds.

the removal of virus-affected plants.

Southern blight is caused by a fungus that attemtitss and stems of cowpeas. The occurrence of sguth
blight is not restricted to the South. The firgibdie symptom of southern blight is a progressyedipwing
and wilting of the foliage beginning on the loweaves. The plant dies within a few days after tis¢ r
symptoms appear. A brownish vascular discoloratisile die stem may extend several inches above the
soil line. During warm, moist conditions, the cagra/hite mycelium of the fungus makes characteristi
fan-shaped patterns of growth on the stem at tihénso In this white-mat of the fungus, numerous
smooth, round, light-tan to dark-brown mustard déedbodies called sclerotia are formed. In additio

the cultural practices listed above, bury previougp debris and the sclerotia, at least 6 in. descfar

ahead of planting as possible.

Several viruses can attack cowpea. A charactesghiptom of the mosaic virus disease is an intengix
of light and dark-brown areas. Mottled areas aegular in outline and may follow the main veins.
Infected leaves are generally smaller than healtt®s, and often there is a slight puckering anthguof
leaf edges. Infected plants usually are more dwaafel bushy and yields are reduced. Mosaic diseases
also result in malformed pods. Plants infectedrduseedling stages may be barren and fail to peaduc
The best way to prevent large yield losses fromsvitiseases is to grow tolerant varieties.

Fusarium wilt usually causes the lower leaves ansxte of the plant to turn yellow. Infected plants
usually are stunted and wilted as the organismldpsen the food and water conducting tissues. Bzl
tissue can be observed in the stem when it isleplithwise. The best control of Fusarium wilthe tise
of resistant varieties. When resistant varietiesnat used, it is important that root-knot nematoaietrol
practices be followed since nematodes increasé glmceptibility to Fusarium wilt.

H. Insects and Other Predatorsand Their Control:

Root-knot nematodes cause the root to appear khati¢ galled. Above ground nematode symptoms
appear as nutrient deficiencies, with stunting aftein wilting because the root system is incapable
absorbing adequate amounts of water and nutriBatsiot confuse nematode root symptoms with the
nodules of nitrogen fixing bacteria. Nodules ata@ted to sides of roots, and galls are withinrtiogs.
Root-knot nematodes can also be harmful to the eaviggecause root injuries make the plants much more
susceptible to attack by Fusarium wilt. In additiordetecting the presence of nematodes by obgervin
galled roots, they can be detected by a soil testdmatodes. If nematodes are present certaitigasic

help reduce nematode populations. These practickgle crop rotation, fallowing, sanitation, weed
control, and planting resistant varieties.

Cowpea curculio is a small weevil that causesdslike spots on the surface of the pod. Thesesspot
result from adults puncturing the pod to feed otoolay eggs. Punctures from feeding result in kmal
malformed peas, and the results of egg laying aneyriegless grubs that destroy developing peas.

Aphids are small, green, soft-bodied insects thad oy piercing the plant tissue and withdrawiranpl
juices. Infestations of this pest develop on leargsthe fruiting stems. Their feeding, especwaflythe
fruiting stem reduces the amount of plant nutriemsilable for pod and pea development. Infestéage
turns yellow and dies. Aphids excrete large quiastibf a sugary substance called honey dew which
supports the growth of sooty mold. Sooty mold, r&fus, is dark in color, which reduces the amount of
sunlight that reaches the leaf. Mild damp weataeoffs development of aphid populations.
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Green stink bugs cause damage by puncturing the quadi feeding on developing peas. In the Southern
States, the lesser cornstalk borer and possibgr ditbrers may be a problem, especially where cosvpea
border fields of maturing corn or sorghum. Lessenstalk borer damage may be significantly reduned
clean cultivation at least two weeks prior to plagtIn more northerly areas, some damage may be
experienced from the European corn borer.

|. Harvesting:

Cowpea can be harvested at three different stedgeatarity: green snaps, green-mature, and dry.
Depending on temperature, fresh-market (green-mppeas are ready for harvest 16 to 17 days after
bloom (60 to 90 days after planting). Harvest dategyreen snap pods is normally specified by the
processor. Mechanical harvest requires the usesoéjp bean or green pea harvester. Most domestic
cowpea production is mechanically harvested, howdwand harvested cowpeas suffer less damage and
the harvest season may continue over a 1 to 3 perid. One person can hand harvest 12 to 20 lushel
of cowpea pods per day. Cowpea pods are packguh@ids net, in bushel hampers or mesh bags (not
burlap sacks).

Mature green cowpeas are normally harvested mexdilgry some type of mobile viner. Dry cowpeas
may be windrowed to facilitate drying or straighinbined using a small grain or soybean combine.

J. Drying and Storage:

Harvested green cowpeas will "heat" resulting milage unless kept cool. Post-harvest, provideehad
and adequate ventilation is necessary on the wtyetocooler. Cowpeas cooled below 45jF may show
chilling injury.

Dry cowpea seed is cleaned, graded, fumigated ackked in small plastic bags for sale to consumers.

V1. Yield Potential and Perfor mance Results:;

Cowpea yield information from warmer climates, whérte crop has been grown successfully, does not
necessarily indicate a performance level that mightealized in the Upper Midwest. A comparison
between Wisconsin-Minnesota-adapted and southpastg shown in Table 3. Seed yield potential under
dryland and irrigated conditions for Minnesota cangal with other crops is indicated in Table 4. Ehes
data indicate that other grain legumes such asesmyadnd common dry edible bean may outyield cowpea
(for dry seed yield) under many conditions in thgper Midwest, therefore the price of cowpea shbeld
greater to compete in these crops. However, cowpaebe valued as an annual forage crop in these
regions.

Table 4. Seed yield and characteristics of four cowpea selections compared with navybean, soybean,
and adzuki bean at Rosemont and Becker, M N. 1984-85.

Seed yield
Wi Irrigated Dryland
Leaf 100 Becker Becker Becker Average

Days to Height Lodging retention seed 1984 1985 1995 Rosemont of4
Cultivar  Maturity in. (1-9) (%) (9) (Ib/acre) (Ib/acre) (Ib/acre) 1995 trials

82E9 117 17 15 28 17.9 1797 2192 1570 1352 1725
MN 1 110 16 2.8 16 10.8 2077 1609 1107 1392 1546
MN 7 112 16 2.9 16 10.7 2163 1791 1149 1673 1694
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MN 9 110 15 1.8 is 11.4 2054 1685 1056 1553 1587
Fleetwood 105 - 57 19.1 2907 3640 958 1657 2366
navybean
Evans 128 - 0 3164 2499 2730 2910 2826
soybean
Takam 124 26 3.7 13 11.1 2929 4095 2378 1772 2794
adzuki

pata courtesy of R. O. Robinson, University of Mieata Experiment Station.

Average yield data for cowpea grown in Texas, 187@ 1979 respectively, showed significant varighili
ranging from 625 and 1400 Ib/acre for green cowpeals570 and 1000 Ib/acre for dry seed.

Grading standards for mature-green cowpeas rethateods of similar varieties should be fairly el
formed and filled, neither overmature nor exce$giyeung. Pods should be free from decay, wormdjole
scars, discoloration, wilting, dirt, or other maaérU.S. No. 1 grade requires that 95% of the duzlat
least 5 in. long. U.S. Commercial grade has nomim length.

VII. Economics of Production and M arkets:

An Upper Midwest market for fresh green or dry cea has yet to be developed. Dry cowpea
production are likely to incur costs similar to @@sts of dry edible bean production. Fresh gresvpea
requires a specialized pea harvester, therefoosyegs may need a contractual relationship with a
processor/harvester for those services. Small geseaf cowpea may be hand harvested and may find a
niche in a specialty/gourmet market. Hand harvgdtin a fresh green cowpea market will require
substantially greater labor and management inputspective growers need to investigate potential
markets prior to planting. The distance to markesilability of labor and short term storage alovith
vagaries of the market and of the grower's indmidituation should be considered.

VIII. Information Sour ces:

e Commercial Production of Southern Peas in Misgis4ip86. Extension Service of Mississippi State
University Publication 1535. Mississippi State Lansity.

e Cowpea in Grain Legumes as Alternative Crops. Véatarther. 1987. The proceedings of a
symposium sponsored by the Center for Alternatia@tRand Animal Products of the University of
Minnesota, St. Paul, MN.

e Fungal, Bacterial and Viral Diseases of CowpedhanUSA- Patel, P.N. 1995. Chapter 14 in
Cowpea Research, Production and Utilization. SifRgisand K.O. Rachie (eds.): John Wiley &
Sons Ltd.

e Guide for field crops in the tropics and the supite 1974. Technical Assistance Bureau, Agency
for International Development, Washington, D.C. 285

e Keys to Profitable Southern Pea Production 198%a3 égricultural Extension Service L-1862.
Texas A & M University.

e Nutritive value of Cowpea. Bressani, Ricardo 198bapter 28 in Cowpea Research, Production
and Utilization. S.R. Singh and K.O. Rachie (ed¥ojin Wiley & Sons Ltd.

e Southern Pea (Commercial Vegetable Production) 1G86perative Extension Service circular
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485. University of Georgia.
e The Southern pea in Florida (A Small Farm Produc@uide) 1982. Florida Cooperative Extension

e Service/lnstitute of Food and Agricultural Sciencesular 478. University of Florida.
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