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Amongst the world’s most important non-cereal food crops, peas and beans 
are probably the most versatile. They provide a source of  protein, are easily 
stored for long periods and can be consumed as processed or whole food by 
both humans and livestock. Commonly known as pulse crops or grain legumes, 
they are widely grown in temperate, subtropical and arid climates all over the 
world. They can be consumed as fresh vegetables or frozen, canned or dehy-
drated and also can be harvested as dry seed or pulses, which can be milled for 
use as a fl our, or rehydrated and cooked whole. It seems likely that the adoption 
of  legumes as agricultural crops in part refl ects the nutritional balance between 
legumes and cereal seeds as well as the ability of  legumes to break cereal 
 rotations. Because of  their ability to fi x atmospheric nitrogen through their 
symbiotic relationship with soil-borne bacteria providing them with suffi cient 
nitrogen for growth, the residue enriches the soil nitrogen supply for the fol-
lowing crop. The diversity of  locations where peas and beans have been devel-
oped in agriculture is refl ected in the diversity of  species and varieties currently 
grown. They are found in agricultural systems throughout the world and have 
been domesticated in South and Central America, the Middle East, China, India 
and Africa. More recently they have been introduced to Europe and North 
America and to other temperate regions in Asia and elsewhere.

PEA AND BEAN FAMILIES

The family Fabaceae has been divided into three main subfamilies: Caesalpin-
ioideae, Mimosoideae and Papilionoideae, but recently Caesalpinioideae has 
been further subdivided into several lineages, including the tribe Cercideae 
(Group, 2013) which contains a small group of  tropical and temperate woody 
plants with fl owers similar to those of  Papilionoideae. The subfamily 
Mimosoideae includes 82 genera and more than 3200 species. Like Caesalpin-
ioideae, Mimosoideae legumes are mainly tropical woody plants but a few 
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temperate species exist. The woody perennial legumes are widespread and 
many species within this group have the ability to fix atmospheric nitrogen and 
as such have colonized many areas of  the world where soil nutrients are low. 
They have also been commercially exploited for their timber or for various 
extracts such as gums and dyes.

The subfamily Papilionoideae (or Faboideae) is the largest group of  
 legumes, consisting of  about 650 genera and nearly 19,000 species (Lewis 
et al., 2005).

As members of  the group of  large-seeded legumes in the family Fabaceae, 
peas and beans fall into several distinct taxonomic groups (Fig. 1.1). Among 
these, three lineages have a number of  groups that contain cultivated crops. 
The most important group economically is Phaseoleae, which includes 
 soybeans (Glycine max), Phaseolus species and cowpea (Vigna unguiculata). The 
second group, Genisteae, contains Lupinus, of  which there are three economi-
cally important grain legume species: Lupinus albus (white lupin), Lupinus 
angustifolium (narrow-leaved lupin) and Lupinus luteus (yellow lupin). The third 
taxonomic group, Fabeae, contains the so-called cool-season legumes, which 
include peas (Pisum sativum) and faba beans (Vicia faba) as well as lentils (Lens 
spp.) and sweet pea (Lathyrus spp.).

This book describes the most commonly grown large-seeded legumes used 
as food crops throughout the world. The species considered are: Pisum sativum, 
in the forms of  dried peas (combining peas) and as fresh vegetables (vining peas 
or fresh market peas); Vicia faba, in the dry form as faba beans (or field beans) 
and the fresh form as broad beans; and Phaseolus vulgaris, in the dry form as 
dried beans and fresh as dwarf  French or green (snap) beans.
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PEAS

History

Pisum sativum is the most commonly cultivated species in temperate climates. 
It is an annual with seeds that can be harvested in the immature state either as 
whole pods and consumed as mangetout, or as shelled immature peas that can 
be consumed fresh, quick frozen, canned or bottled. Peas may also be harvested 
in the dry mature condition and the dried produce stored for later use, or for 
seed.

In cultivated use, peas range from an indeterminate growth type with long 
haulm that can be used as a forage crop, or ensiled for animal feed, to a short-
haulmed type with an evenness of  maturity of  the pods for harvesting on a 
single occasion, as a vegetable for freezing, canning or for the fresh vegetable 
market.

Peas probably had their centre of  origin in Middle Asia and the central 
plateau of  Ethiopia. By the Bronze Age (c. 3000 bc) they were used by the 
inhabitants of  central Europe and primitive seeds have been found in areas 
inhabited by Swiss lake dwellers and in caves in central Hungary. Peas were 
known by the Greeks and Romans and these early types were first mentioned in 
England after the Norman Conquest (ad 1066).

Fresh peas were popular in the 19th century, when improved varieties 
were developed by English plant breeders, and in some parts of  the world such 
varieties are called English peas.

Dry-harvested peas were also grown on a wide scale in the 19th century in 
both Europe and the USA. Dry peas are also grown extensively in more small-
scale subsistence systems but the most significant variety development came 
about by the introduction of  mechanical harvesting equipment, firstly (for dry-
harvest peas) threshers and latterly the combine harvester and for fresh peas 
the complete pea harvester known as the viner.

Production

Wet growing conditions can increase the length of  haulm and indeterminacy. 
Botanical determinacy can be achieved by breeding by selection for apical 
determinacy whereby the flowers and subsequent pods are grouped closely 
together. Such a type may be more suitable for a single mechanical harvesting 
operation. There has recently been a further development with modern pea 
varieties in the production of  a stiffer stem, which holds the plant in a more 
erect position, and ‘afila’ types where the leaflets have been converted to 
 tendrils. The tendrils of  afila types tend to twine together and offer mutual 
support.
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Such morphological changes have greatly improved the agronomic char-
acteristics of  peas to enable them to be grown in a wide range of  geographical 
areas and have been exploited by large-scale harvesting operations.

Older less determinate types lend themselves to small-scale and garden 
production where harvesting is carried out by hand and multiple harvests of  
the same set of  plants can be made to extend the productivity cycle.

Vining peas

Of  the two main commercial types of  peas, those for fresh harvest, freezing or 
canning (known as vining peas) (Fig. 1.2) are produced in most of  the world’s 
temperate agricultural areas. The main constraints to production are weather, 
soil type and the availability of  processing factories. The largest European 
 producers of  vining peas for freezing are the UK with 155,000 t and France 
with 190,000 t, Belgium with 69,000 t and Spain with 62,000 t produced 
annually. The USA is also a large producer with around 260,000 t per annum 
(Fig. 1.3).

Peas harvested fresh as immature pods and seeds are known as garden or 
fresh peas and are usually harvested by hand. An additional small quantity is 
grown for whole-pod consumption and the crop is known as mangetout, sugar 

Fig. 1.2. Vining peas.
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snaps or snow peas. However, the main production of  peas as a ‘fresh’ vegeta-
ble is as vining peas, where the pods are mechanically removed from the stems, 
threshed green in the field and the peas are processed within a few hours of  
harvest as either frozen or canned peas.

Since the development of  canning and freezing techniques, peas have been 
considered an important vegetable for use on their own or in mixed vegetable 
packs or ‘ready meals’.

In the USA, peas were first brought over by European immigrants in the 
16th century. From New England, settlers moving by wagon train brought the 
crop first to Wisconsin, where the canning industry would begin, and thence to 
the west, where they are now grown in Idaho, Washington and Oregon as both 
dried and green peas. The first steps to preserving fresh peas came in 1885 at 
the Paris Exhibition when a Madame Faure exhibited a hand-operated machine 
that shelled the peas from their green pods. The principles of  this pea viner are 
still used today in self-propelled pea vining machines that operate in the field 
and are capable of  harvesting many tonnes of  peas per day.

The next advance was the development of  preservation by canning; and 
the vegetable canning industry began in the 19th century.

Frozen peas began to be processed in the early 1920s primarily by fish freez-
ers, hence the development of  freezing factories in major fishing ports. The major 
growth in frozen peas was in the 1950s to 1970s with the increase in consump-
tion linked to demands for convenience foods and the ownership of  home freez-
ers. The amount of  peas grown for canning has declined since the early 1930s 
and today around 70% of  vining peas are destined for quick freezing.

The quantity of  peas frozen in recent years has begun to fall as consump-
tion of  vegetables has also dropped in developed countries. In the UK the ton-
nage of  frozen peas has fallen from 155,000 t to around 140,000 t over the 
past 5 years and this trend also appears to be occurring in the USA and Europe.

Fig. 1.3. Major producers of peas for processing (from FAOSTAT, 2013).
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Harvesting
Pea varieties continue to show improvements through careful breeding. Peas 
were at first pale in colour and susceptible to poor weather conditions and dis-
ease. Modern varieties are very tolerant to disease and are high yielding with 
generally improved flavour. The plant architecture has been changed in many 
varieties by reducing the plant height, reducing the vegetative growth by modi-
fying the leaf  shape or replacing leaves with tendrils and strengthened stems. 
A range of  types are available to provide a 6–8-week harvest period allowing a 
continuity of  fresh product to the factory for freezing or canning.

Harvesting is now mechanized on a large scale. By the 1950s farm- and 
factory-owned static viners were present on many farms. The use of  these was 
based on peas being cut in the field, loaded on to a trailer and transported to 
the farm. The peas were then fed by hand on elevators to the static viners, 
where the peas were threshed, washed and chilled before transport to the 
 factory. The next development was the introduction of  trailed viners, which 
picked up a cut crop in the field and vined the peas in situ, unloading the vined 
peas into a trailer before transporting to the factory.

Since then, complete pea harvesters are the main form of  harvesting with 
vined peas being delivered to the factory within 2 h of  harvesting. Control of  
harvesting is now based on the accurate measurement of  maturity. In the early 
1950s, the Martin pea tenderometer was invented and even today derivatives 
of  the original tenderometer provide the farmer and factory with a robust 
means of  assessing the optimum time of  harvesting.

The freezing process has also been modernized, with most of  the processes 
and quality control being carried out automatically. Because of  the necessity 
for a processing factory to operate at maximum efficiency over the 6–8-week 
harvest period, it is usual to have fixed tonnages of  peas delivered over each 
24 h period. In order to supply the required amounts, growers in the UK and in 
some other countries have formed pea cooperatives that may jointly own all 
the growing and harvesting equipment, organize the programme of  seed sow-
ing to allow continuity of  supply and work together as a single group in har-
vesting and transporting to the factories. Currently in the UK there are around 
12 pea cooperatives supplying 130,000 t of  peas to eight freezing factories and 
one canning factory throughout the season.

Fresh peas

Production
Fresh peas are harvested as whole pods and are harvested by hand to minimize 
pod damage. The peas are stripped from the stems in the field and packed in 
boxes before being transported to the farm or pack house for packing.

Three types of  fresh peas are marketed, including the standard garden pea 
or English pea varieties, where the pods are picked for hand shelling after sale, the 
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sugar snap and the snow peas or mangetout types, which are picked when the 
seeds have developed but before the pod becomes stringy. Garden or English peas 
are usually grown on a large scale in fields with no additional support for the 
stems, in a similar way to vining peas, whereas the other two types may be grown 
in beds or on the flat. The variety chosen will dictate if  they are grown on the flat 
or if  support by some form of  wire or trellis system is required. Plants grown on 
the flat are usually harvested at the same time, whereas crops grown on wire or 
trellis systems will be harvested over a period of  time allowing several harvest 
dates per crop. Some crops are planted in the autumn and protected by a fleece 
covering, which is removed the following spring once the frost risk has passed. 
This system allows an early harvest. A large degree of  hand labour is required for 
these crops but the final product can demand a premium price. Garden peas are 
more suited to cool temperate climates and can be grown on a range of  medium 
to light soil types, but the whole-podded types are usually grown in areas where 
the temperature variation is not great and freedom from the risk of  frosts or 
excessive rainfall is guaranteed. Pod quality is essential for achieving customer 
purchase and pods can be easily damaged by weather extremes. Edible podded 
varieties are generally more prone to root rot issues than garden peas.

dry peas (combining peas)

Production
Dry-harvest peas are more commonly grown on a large scale commercially in 
Europe, particularly in France. Most of  these are grown for the animal feed 
market. By comparison, production in the UK is smaller but the peas are grown 
for high-quality human consumption and export markets. The USA and Can-
ada together are very large producers of  dried peas, again mostly for animal 
feed though a significant amount is used as food ingredients (Fig. 1.4).

The largest producing country is Canada at 2.5 million tonnes; China and 
the Russian Federation each average around 1 million tonnes, whilst France, 
India and the USA each produce 0.5 million tonnes of  dry-harvest peas 
 annually (Fig. 1.5).

There are many uses for the dried pea seed, including animal feed and 
for human consumption. Peas have a high starch and protein content and 
 therefore are suitable for a wide range of  applications, whether whole, split or 
milled.

Because of  their relatively short growing season, most spring-sown crops 
of  combining peas have fully matured 5–6 months after sowing and the 
 harvesting season usually coincides with dry weather conditions, allowing 
large-scale field harvesting to take place over a very short period. This is also 
essential because mature peas are susceptible to various losses, including by 
shelling out when the dehiscent pods become excessively dry. In large-scale 
operations, harvesting is mechanized and utilizes the same equipment as does 



8 Chapter 1

cereal harvesting. Time of  harvest is often just prior to that of  winter wheat but 
before that of  faba beans. As a significant proportion of  the world crops are 
used for human consumption, there is a demand for good-quality seeds and 
even where peas are used for animal feed the quality of  the produce may affect 
the purchase price. Peas can be affected by unfavourable weather conditions 
at harvest. Staining of  the produce by saprophytic moulds can occur if  the 
crop has been lodged during a period of  wet weather and bleaching can 
occur caused by alternating rain showers and bright sunshine. The recent 

Fig. 1.4. Combining peas.

Fig. 1.5. Major producers of combining peas (from FAOSTAT, 2013).
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introduction of  stiffer-stemmed varieties has improved the ability of  peas to 
withstand some adverse conditions, but further improvement is desired.

Harvesting
Combining peas are normally direct harvested using a cereal combine when 
the crop has completely matured. In some situations, a chemical desiccant is 
used prior to harvest. In smaller-scale production, the crop can be cut and left 
in windrows to complete the drying process before being threshed. Harvesting 
is best carried out when the peas pass through the harvester without damage, 
when the moisture content of  the peas has fallen to 25% or below. They may 
then be dried artificially. Damage in the form of  seed splitting or seed coat 
cracking can occur at low moisture contents. Peas harvested at this slightly 
higher moisture content usually retain their colour even after drying. Peas for 
animal feed may be harvested at a lower moisture level, thereby reducing the 
need for artificial drying.

There are several adjustments to the combine harvester to handle peas, 
including reduction of  the threshing drum speed and fitting appropriate 
screens to prevent peas being carried out with the straw.

For long-term storage, peas should be dried to 14% moisture content. Dry-
ing may be carried out artificially but the seeds are relatively large and extract-
ing moisture from the centre can be a slow process compared with drying a 
cereal crop. They also have a low resistance to air flow and when drying in bulk 
there is very little sideways movement of  air. Ideally, the temperature of  blown 
air should be around 43°C or seed coat damage can occur. When the crop is 
intended for use as seed, germination may be adversely affected by high tem-
peratures and too rapid drying.

Pea haulm is useful as an animal feed and it is often collected and baled 
immediately after harvest. The nutritional value of  the straw is similar to that 
of  barley straw but slightly higher in protein and lower in fibre.

Vicia Faba

Faba beans (field beans)

History
Vicia faba is known in Europe as field beans and is one of  the oldest cultivated 
crops, thought to have originated in west or central Asia. V. faba is known to 
have been growing in the Near East and the Mediterranean area and grown as 
a food crop since 6000 bc. From the Near East the crop may have spread to 
Central Europe and Russia through Anatolia, the Danube valley and the 
 Caucasus and from the Mediterranean coast to Egypt and the Arabian coast. It 
spread through Abyssinia and through Mesopotamia to India and China prob-
ably during the first millennium ad. It is essentially an Old World crop but was 
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introduced to America in the 16th century and by the late 20th century it had 
reached Australia as a commercial crop. There are frequent references to beans 
by the ancient Egyptians, Greeks and Romans, with one of  the oldest archaeo-
logical remains of  seeds being found in Nazareth and dated between 6500 and 
6000 bc. The first crop remains in the UK were identified during the excavation 
of  an Iron Age site at Glastonbury.

Faba beans are now widely grown in Europe and in some parts of  south-
east Australia, the Middle East (including Egypt) and a small amount in 
 Canada. There is a very large area of  beans grown in China, mainly for domes-
tic use. It is regarded as a temperate crop species, unsuited to the tropics other 
than at high altitudes: it was taken to the Andes by the Spaniards (Fig. 1.6).

Faba beans are still widely grown in the Mediterranean region, despite a 
proportion of  the population having an allergy to the crop known as favism 
(Zinkham et al., 1958). This condition is now known as an inherited deficiency 
among some people of  the Mediterranean lacking the enzyme glucose-6- 
phosphate dehydrogenase in their red blood cells. Eating raw beans or breath-
ing in pollen causes sudden destruction of  red blood cells or acute haemolytic 
anaemia. There has been much conjecture on the association of  favism and 
the death of  Pythagoras in ancient Greece. Stories have been recounted where 
Pythagoras would not attempt to escape from his enemies by entering a field of  
beans, but the condition of  favism is so rare it would seem unlikely that this is 
the reason for his refusal to go near to the crop (Simoons, 1996). Later in the 

Fig. 1.6. Faba beans.
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1st century ad the oldest surviving cookery book by the Roman, Apicius, gave 
nine recipes for beans with both mature (dried field) and immature (broad) 
beans being used (Edwards, 1985).

Notes on husbandry also survive from the classical period and Pliny 
recorded that ‘when the bean is in flower, it requires water, but when it has 
passed blossom, it requires little’ (Bostock, 1828). In the Middle Ages interest 
in beans was probably stimulated by reports of  medical properties. In addition 
to their use in cures for ‘old pains contusions and wounds of  the sinews, the 
sciatica and gout,’ Culpeper describes the use of  beans for ‘clearing the face of  
spots and wrinkles’ (Sibley, 1802). Such comments may have helped to increase 
production. However, the use of  field bean seed as a source of  high protein 
and carbohydrate meant that they were used both for human and animal 
nutrition.

Beans were grown on a wide scale in northern Europe at the end of  the 
19th century and in 1873 in the UK alone about 224,000 ha was grown 
( primarily for horse feed), an area equivalent to that of  wheat. One of  the major 
reasons for the decline was increasing availability of  cheaper protein from 
abroad. There was a slight revival during the First and Second World Wars 
because of  importation difficulties. There was also an increase in livestock pro-
duction and most of  the beans were used as animal feed. With the development 
of  the internal combustion engine and the introduction of  machinery on to 
farms, the need for a home-grown supply of  beans for farm horses declined; 
and from the end of  the Second World War, imports of  soya bean as a cheap 
protein feed for livestock increased dramatically. However, their value as profit-
able low-input soil-improving break crops in mainly cereal rotations that give 
produce that can be used as an alternative to imported soybean meal has 
meant that there is now more interest in the crop and so field beans have had a 
revival, particularly in northern Europe and Australasia.

Production
Internationally, the term ‘faba bean’ is commonly used to avoid confusion with 
other types of  beans, some of  which are also described as field or common 
beans. The latter are usually placed in the group of  Phaseolus types, which will 
be described later. ‘Faba bean’ is therefore a useful generic term for both field 
beans and broad beans that botanically belong to the species Vicia faba L. (par-
tim). ‘Broad beans’ is the term given to those varieties of  V. faba that are har-
vested before the seeds have matured and dried and are used as a vegetable.

Although there are other members of  the genus Vicia grown as crop plants, 
such as Vicia sativa (the common vetch), V. faba is genetically remote and no 
successful interspecific crosses have been made. This has limited the variability 
available for the breeding of  V. faba and the development of  varieties has been 
made even more difficult as a result of  frequent cross-pollination between the 
different varieties, resulting in a wide range of  genetic characteristics within a 
single population.
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Faba beans are generally classed as winter (autumn-sown) varieties or 
spring (spring-sown) beans. Winter beans are generally more suited to soils 
that are cold and heavy and difficult to cultivate in early spring. There are more 
opportunities to plant winter beans after a dry summer into favourable soil 
conditions, thereby allowing them to become established as young plants 
before the onset of  winter. Varieties are generally of  high vigour to allow rapid 
germination and emergence in a wide range of  conditions. The plants have 
ample opportunity to produce several production shoots, which help to main-
tain the plant height to a manageable level whilst compensating for a lower 
plant population.

Spring varieties of  faba beans tend to have a wider diversity of  varietal 
characteristics with some being relatively shorter, slightly earlier maturing 
and easier to harvest mechanically. This has allowed the cultivation of  spring 
faba beans to develop in more northerly temperate areas, as well as widening 
the production opportunities in a number of  European and Australasian coun-
tries. However, the performance of  spring beans is adversely affected by water 
stress and drought, particularly during the flowering and reproductive stages 
of  growth.

In agricultural terms the development of  autumn-sown and spring-sown 
varieties of  faba bean has led to major differences in varieties, methods of  
establishment, pest and disease profiles and date and ease of  harvesting and so 
in many respects faba beans can be regarded as different crops. This increases 
the value of  the species to farming systems in many temperate areas and allows 
consideration as to the type of  crop that is most suitable for specific growing 
conditions.

Faba beans are one of  the world’s most important legume crop and world 
production exceeds 4 million tonnes, though production is still insufficient for 
human consumption in developing countries. Currently, the largest areas of  
faba bean production are in China, where around 1 million hectares are grown, 
the UK with around 100,000 ha and production of  400,000 t per annum, 
 followed by France with 80,000 ha, giving around 300,000 t, whilst Australia 
produces around 150,000 ha and 300,000 t (Fig. 1.7).

Within both types there is a range of  varietal characteristics, including 
white- and coloured-flowering varieties. The white-flowered varieties are very 
low in tannin, which is perceived as an anti-nutritive factor in certain livestock 
diets. Coloured-flower types are easier to grow and the production of  white-
flowered beans is much more difficult to achieve because of  their ability to 
cross-pollinate. Because of  their versatility in an arable rotation, beans are 
popular in that they provide a useful non-cereal break crop, can reduce the 
pressure on seasonal workload and have a ready market both for human 
 consumption and for livestock, including pork, beef, dairy and aquaculture 
production.

Autumn-planted beans (winter beans) can be drilled either in non- 
inversion tillage or after ploughing. Seed is planted at lower density than those 
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grown in the spring, as the cool temperatures of  winter encourage the plant to 
produce side shoots that later develop into fertile stems, whereas spring-planted 
beans tend to produce only one or two side shoots.

Autumn-planted beans are usually grown on heavier wetter land where it 
is not possible to produce a reasonable seedbed for spring crops. Winter beans 
may also suffer from bird or frost damage, though they can withstand tempera-
tures down to -12°C and lower if  there is snow cover. Current varieties tend to 
have a large seed and therefore conventional seed drills for cereals are not 
always suitable; however, modified direct seeders and deep-tined drills are used 
successfully in the UK and France where winter beans are mainly grown. 
 Winter beans may also become infected with leaf  spots such as chocolate spot 
(Botrytis fabae) and leaf  and pod spot (Ascochyta fabae).

Some taller varieties may lodge in severe weather, but modern varieties are 
less indeterminate and stem strength is improved. Spring-sown beans (spring 
beans) are less likely to suffer from chocolate spot but they can be more suscep-
tible to downy mildew (Peronospora viciae) and to aphids and aphid-transmitted 
viruses.

At whatever time of  the year beans are planted, both winter and spring 
varieties tend to mature at the same time and therefore only in extreme condi-
tions will the harvest be delayed beyond the autumn period, thereby allowing 
the completion of  the cereal harvest before the beans are ready.

Harvesting
Harvesting is by direct combining with or without the need for chemical desic-
cation. Faba bean pods blacken and seeds become dry and hard before the 

Fig. 1.7. Major producers of faba beans (from FAOSTAT, 2013).
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stems of  most of  the plants. The pods are easily threshed when the moisture 
content is 16–20% but it is usual to wait for the majority of  the stems in the 
crop to become brown and dry, to allow an easier combining operation.

In very dry seasons, when beans are harvested at very low moisture 
 contents, seed coat cracking or seed splitting can occur. Whilst this is not too 
serious where the beans are intended for milling as animal feed, beans for the 
high-quality export market for human consumption should be handled much 
more carefully and harvested at a higher moisture content to avoid damage. 
The danger of  damage to very dry crops is also important for seed production, 
as the germination capacity of  damaged seed is reduced. Because of  the large 
seed size, the drum speed of  the harvester must be at its lowest setting and the 
concave clearance must be at the maximum. Once harvested, the beans can 
be dried using ambient or slightly warmed air until the optimum storage condi-
tion of  85% dry matter of  the beans has been achieved. Dry bean haulm can be 
used as a feed for livestock and can be made into bales for storage after the crop 
has been harvested.

Broad beans

Broad bean crops tend to be mostly spring-sown varieties grown for harvesting 
as a vegetable, shelled and either frozen or canned, or harvested as whole pods 
for the fresh market. Most broad beans are therefore grown on a large scale and 
harvested mechanically, ensuring supply to the processing factory, or they may 
be grown on a smaller scale for hand harvesting of  the whole pods (Fig. 1.8).

Production
As with vining peas, broad beans are either grown for the canning or freezing 
market or picked as fresh pods and sold as whole podded beans for the fresh 
market. There are many similarities with vining peas when broad beans are 
grown for processing. Crops are drilled in the spring in northern Europe, but 
in the warmer areas crops are established in the autumn in order for them to 
establish an extensive root system to withstand summer drought. Planting 
dates are regulated by the projected harvest date. In the UK and Europe, broad 
bean harvesting is planned to follow the pea harvest although that is not 
always the optimum timing to achieve maximum yield, as yield tends to 
decrease with a later planting date. A range of  varieties can be used to com-
plete a harvesting programme, though the number of  varieties suitable for 
mechanical harvesting and to provide a green product after processing is 
 limited: only white-flowered varieties are used, because the anthocyanins 
 produced in the seed of  coloured-flowered varieties discolour the beans during 
the heating and cooking process.

Broad beans can be grown successfully in many temperate areas, includ-
ing Europe, the USA and Australasia. In general, broad beans are grown in 
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conjunction with vining peas as the same harvesting equipment is used. Simi-
larly the processing factories produce both final products.

Beans require adequate moisture to ensure good establishment and they 
are more susceptible to drought stress than peas and so are better suited to the 
more moisture-retentive soil types. Beans can also suffer from excessive  moisture 
and this can lead to tall crops with dense canopies that result in poor pod and 
seed set. The number of  varieties is limited, because there are very few commer-
cial breeders of  broad beans, but there are differences in crop height, seed size 
and colour as well as some early-maturing varieties being available.

PhaseolUs BEAnS

It has been estimated that around 55 species of  Phaseolus exist today (Debouk, 
1991), all of  which are American in origin. Within these species are the 
 common bean (Phaseolus vulgaris) and the vegetable climbing bean (Phaseolus 
 coccineus). The most commonly produced bean is that of  the P. vulgaris family 
and there are many types of  bean and many varieties with a wide range of  
botanical characteristics.

History
It had been believed that P. vulgaris originated from Asia but it has since 
been shown that beans were first domesticated in the New World, with 

Fig. 1.8. Broad beans.
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archaeological remains found first in Peru and later in south-west USA. Since 
then, several additional remains have been uncovered in the Andes, Middle 
America and North America. The beans evolved from a wild-growing vine into 
a widely grown agricultural crop. A detailed history of  the origins and disper-
sal of   Phaseolus was described by Gepts and Debouk (1991).

Production
A large proportion of  the crop is now grown worldwide as a dry harvested bean 
that is commonly known as a dried bean, but a smaller proportion is also 
grown as a vegetable where the pods are harvested and consumed in the fresh 
state or preserved as a frozen product.

With these different forms of  final produce, there is a huge variation in 
seed and pod characteristics in shape, size and colour and this has led to a wide 
range of  varieties being developed and grown commercially. A number of  vari-
eties still retain their climbing characteristics but many have been developed as 
short upright bushy plants (Fig. 1.9).

Dried beans are now grown in many subtropical and more temperate 
regions but the most important areas are South and Central America and 
Africa, West Asia, Europe and the USA. FAO statistics (Fig. 1.10) indicate that 
Brazil and Argentina, Mexico, India, China and Myanmar (Burma), the USA 
and Canada produce the largest amounts of  beans and the annual world total 
production is over 23 million tonnes.

Fig. 1.9. Dried beans.
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Most bean varieties have been chosen or developed for speciality markets 
and consumers tend to prefer specific types. Because of  this there is a very wide 
range of  characteristics, particularly seed size and colour, available as varieties 
for these specific requirements. Most dried beans are rehydrated and cooked 
either whole or as a bean flour or porridge. Dried beans can be stored success-
fully and are therefore a valuable source of  protein in the human diet in devel-
oping countries. They are easy to transport and process industrially. A large 
quantity of  white-seeded dried beans are canned in tomato sauce and sold as 
baked beans in the USA, Canada and the UK, whilst colour-seeded beans are 
canned or processed for bean salads or ready meals.

Green beans (dwarf, French or snap beans)

Beans may be described in groups depending on their maturity when they are 
harvested. Green, French or snap beans are grown as horticultural crops and 
harvested fresh; they are consumed as pods, either fresh or processed (Fig. 1.11).

Green beans are an important crop in developed countries and are grown 
on a large commercial scale in Europe and the USA. The range of  varieties 
available is extensive, often characterized by pod length, width and colour. 
Although most of  the commercially grown varieties are green podded, 
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Fig. 1.10. Major producers of dried beans (from FAOSTAT, 2012).
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variants of  colour from dark green to yellow are available; yellow-podded vari-
eties are known as wax beans. Additionally the pod shape can vary from round 
cross-section (Blue Lake types) to flat cross-section (Romano types).

Production
The crop is harvested at the whole-pod stage for freezing or canning. Both 
 canners and freezers present beans in whole, cut or sliced forms. In each case 
the processed product should be of  uniform colour, free from unpleasant odour 
and of  reasonably firm and fibreless texture. Beans intended for whole pods are 
usually of  small diameter and a length of  about 10–12 cm, whereas beans for 
slicing or cutting tend to be wider in diameter. The broader flatter pods (Romano 
types) are not generally used for processing.

Harvesting
For the fresh market, beans are still mainly hand picked. Several attempts at 
using a mobile bean-harvesting machine have been tried but the damage 
caused to the pods is considered as unacceptably high for the fresh market 
pack. Beans are grown in a similar way to fresh-market peas but with a greater 
row width to allow access for the picking team. Beans are packed in boxes and 
transported to the pack house for sorting, repacking and cooling. Varieties 
with very thin pods are known as fine beans and imports of  these into Europe 
are usually from African countries, particularly Kenya. Fine beans are picked 

Fig. 1.11. Green beans.
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very carefully to minimize handling damage to the pods. Blemishes to the pod 
commonly occur during the picking and packing operation; and once the boxes 
have been covered with plastic film, fungal deterioration can be rapid at high 
relative humidity.

SummARY

Peas and beans have been domesticated and produced on a large scale in many 
parts of  the world over a long period of  time. There have been significant 
advances in production and harvesting techniques which have enabled large-
scale production both in area and quantity. In general, demand is increasing 
and peas and beans are being traded by major production countries 
worldwide.
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