
LEGUMES



Legumes

ÅThe legumes are all members of a single plant dicotyledonous 
plantsfamily, the Fabaceae.

ÅSecond most important family for humans.

ÅBeans, peas, lentils, soybeans, peanuts, alfalfa, clover, and 
more.

ÅFabaceae is diverse and has about 16,000 species

ÅA combination of grain and pulses is seen in major civilization
ÅBarley and lentils; rice and soybeans; corn and beans



Family characteristics

ÅFive-petalled irregular flower with bilateral symmetry 

ÅFruit is a legume (dry dehiscent fruit - two lines of dehiscence) 
with one row of seeds

ÅSeeds contain two large cotyledons



Legume flower



Legume fruits



Why legumes are important ?

ÅLegumes fix nitrogen

ÅLegumes rich in protein

ÅLegumes easily stored and harvested



Nitrogen cycle
ÅNitrogen 
Åessential elements for all living organisms

Åmajor component of amino acids, proteins, nucleic acids

ÅNitrogen gas (N2) about 79% of the air 
Åmost living organisms cannot use this form of nitrogen 



Nitrogen compounds in soil

ÅSome plants take up ammonium directly

ÅBacteria in the soil quickly convert ammonium to nitrite (NO2) 
and then nitrate - (NO3)

ÅNitrate is the form of nitrogen usually absorbed by plants

ÅFertilizer contain a mixture of both ammonium and nitrate



Nitrogen-fixing bacteria

ÅCertain bacteria and cyanobacteria have ability to reduce 
nitrogen (N2) gas to ammonium NH4

+

Åcells can convert  NH4
+ to compounds

Åcalled nitrogen-fixation

Åorganisms are called nitrogen-fixing



Legumes and nitrogen-fixing bacteria

ÅHigh protein correlated with root nodules which contain 
nitrogen-fixing bacteria
Åconvert atmospheric nitrogen to useful form

ÅBecause of this legumes enrich the soil
ÅFarmers often rotate legumes with crops that deplete soil nitrogen 

(soybean & corn)

Å"Green manure" crops ploughed sometimes

ÅReduces need for fertilizers - legumes can be cultivated worldwide -
even in poor soils



Nitrogen fixation

ÅThe roots of most legumes form associations with bacteria that 
can fix atmospheric nitrogen.

ÅThese Rhizobium species live in nodules on the roots.

Å¢ƘŜȅ ǇǊƻǾƛŘŜ άŦǊŜŜέ ŦŜǊǘƛƭƛȊŜǊΦ

ÅFlowering plants cannot use atmospheric nitrogen but must 
absorb nitrate or ammonium nitrogen through the roots.



Nutrients

ÅProtein: CHO: fat: fiber are 20:70:8:4 percent.
ÅProtein: lack Met and cysteine and some sulfur containing amino 

acids
ÅCHO: raffinose and stachyose series. Hard to digest, flactulence. 

Alpha ςgalactosidase from Aspergillas.
ÅFat has unsaturated fatty acids; hihgest in peanuts
ÅNon-protein amino acids
ÅSome have anti-nutritional factor
ÅProtease inhibitor
ÅIsoflavone
ÅDissolve fiber



Legumesarefrequentlydividedinto two groups:
forage specieslike alfalfa, clover and vetch that are eaten by

grazingherbivores
ΨƎǊŀƛƴΩspecies,cultivated for their seeds,like various beans,

peas,peanutsandlentils. ThisgrouparealsoknownasάǇǳƭǎŜέcrops.

All havehigh protein content. All add nitrogen to the soil (90 million
metric tons/yr).



[ŜǘΩǎ ŦƛǊǎǘ ŎƻƴǎƛŘŜǊ ōŜŀƴǎΧ

ÅThere are many types of beans, and taxonomic distinctions between 
them:

ÅBroad bean (Vicia faba)
Åis an Old World species that  originated in the Mediterranean area 

(or possibly Africa). It was cultivated 6000 YBP. Some of the health 
problems they can cause:
Å favism ςcaused by the presence of vicine and convicine 

in them. Individuals who are deficient in the titre of the enzyme 
glucose 6 phosphate dehydrogenase (G6PDH) suffer from a 
hemolytic anemia these beans have high tyramine, and should be 
avoided when taking MAO (monoamine oxidase) inhibitors
Å a health benefit ςthey are rich in L-dopa, which is used 
ǘƻ ǘǊŜŀǘ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ



Broad bean flowers Broad beans

ÅThe fruit (the pod) is 15 ς25 cm long in modern food cultivars. 
Pods contain 3 ς8 seeds, each ~20 x 15 x 7.5 mm.

ÅBroad beans are eaten before complete maturity, while young 
and tender.



ÅOther dry beans (kidney, pinto,
black, haricot) and some we
consumewith the enclosingcarpel
(green, string) are all varieties
(cultivars) of a single species,
PhaseolusvulgarisL.

ÅThesebeansare originally from the
Americasand were first cultivated in
MesoAmerica. They are a staple
food.



ÅNutritional content per 100g:
Å carbohydrates 60 g
Å dietary fiber 25 g
Å lipids 1 g
Å protein 24 g
Å B5 (pantothenic acid) 0.8 mg (19% RDI)
Å B9 (folic acid) 394 mg (99% RDI)
Å Fe 8 mg (64%)
Å Mg 140 mg (38%)
ÅThere is one health concern (that normally ŘƻŜǎƴΩǘapply): dry

beansshouldbe soaked,then boiled for at least 10 minutes. They
(particularly red kidney beans) contain a lectin
phytohaemagglutinin,whichcancauseseveregastricupset.
ÅWhat about flatulence? Caused by complex sugars that are

removedby soaking.



ÅCompared to the dry beans, green and string beans provide less 
starch and protein, but more vitamins A and C.

Some uses:
Å pinto beansςrefried beans in Mexican foods
Å white (haricot, navy) beansςBoston baked beans
Å kidney beansςchili, Louisiana creole dishes, southern 

U.S. red beans and rice
Å black (turtle) beansςburritos, feijoada (a national dish 

of Brazil)



ÅLentils (Lens culinaris)

ÅOriginatein the NearEast,and one of the first cropsdomesticated
there. Theyare secondonly to soybeansin protein contentς26%.
Asa result theyareveryimportant in vegetariandiets.

ÅTheoptical lens draws its name from the lentil, becausethe seed
hasaΨƭŜƴǎΩshape.

ÅThe largest producer is India, but Canadais both a significant
producer and a large exporter. Of a world total production of 3.2
million metric tons, Canada(mostlySaskatchewan)producesabout
520,000tons,andexportsaround400,000tons.



This is a map of lentil growing areas (area of origin in red):

ÅIn India lentils are boiled to a thick stew-like consistencyand
mixedwith oil andspicesto makedal.

ÅIn Ethiopiathey areroastedthen boiledto a verythick,stew-like
consistencyand mixedwith berber sauce(long-cookedcayenne
pepper,onionsandwater).

ÅIn EuropeandNorth Americathey areaddedto soups.



ÅBlack-eyed peas (Vigna unguiculata), mung beans (V. radiata) and 
black gram (V. mungo) 

ÅBlack-eyed peas (Vigna unguiculata)

ωGrowingareasanduses:

ÅBlack-eyedpeasareoriginallynativeto Africa,but arenow grownin
southernAsia,Africa,the West Indies,and the southernU.S. Along
with peanuts,GeorgeWashingtonCarverpromoted cultivation of
this bean.

ÅIn the souththe traditionaldishiscalledάƘƻǇǇƛƴWƻƘƴέΣandconsists
of black-eyed peas and pork (jowls, fatback or hocks). It is also
traditionallyservedwith greens(mustardor collard)andcornbread.

ÅIn the WestIndies,the traditionaldishis riceandbeans.



ÅGreen Gram (V. radiata)

ÅThis is grown as a pulse crop in Madhya Pradesh,Uttar Pradesh,
Bihar,RajasthanandBengal. It is one of the veryancientlegumesof
Indiaandis important crop. In India,it hasbeencultivatedfor atleast
3,000years.

ÅUses: Thesmalloval seedsare highlynutriciousand the greenpods
are alsoeaten. Theseedsare eatenasa dal. It makesa goodsource
of protein. Theplantsareusedascattle feed.

ÅTender pods are consumedas vegetables. Mung is parched and
made into a porridge. Often fried and used as a snack. Sprouted
seedsare eatenand sometimesseedlingsare candied. Decoctionof
seedsisgivein beri-beri asa diuretic. Seedsarealsousedfor vertigo.
Mung extract is saidto havecurativepropertiesin polyneuritis. The
plantsarealsousedfor hay.



ÅBlack Gram (V. mungo)

ÅA herb, cultivated as a pulse in Uttar Pradesh,Madhya Pradesh,
PunjabandBengal.

ÅUses: The small oval black seedsare highly nutritious. It is good
sourceof protein for vegeterians. Theseedsareusedin the form of
dal. It is largelyusedby SouthIndiansto makevada,idli, dosaetc.
black gram is the main ingredient of these items. The plants are
usedascattle fodder.

ÅThispulseis goodsourceof phosphorous. It is the chief constituent
of papadandalsocookedasa vegetable. Friedandsaltedseedsare
eatensnack. Pulseis usedin rheumatismandnervousandhepatics
dieseases. It is alsousedin dropsy,cephalagiaasa diuretic. Root is
narcoticandusedfor achingbones.


