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Abstract: Field Pea (Pisum sativum L.) is a major cool-season pulse crop in Ethiopia. Field pea has the largest 

share of area and total national production of all pulses grown in Ethiopia. In Ethiopia, field pea is the major 

source of protein for poor farmers. The development of varieties for yield and disease resistance is one of the 

important activities to support farmers and improve the productivity of the crop. Field pea is grown in highland 

areas of Ethiopia within an altitude of 1800 - 3200 m.a.s.l. In Ethiopia, where the use of improved crop production 

technologies in general and improved seeds in particular is limited, the lack of technical skill is one of the most 

important limiting factors in seed production. Field pea covers about 216,786.33 hectares of arable lands with a 

total production of 3,608,112.40 quintals with average yield of 1.664 t ha
-1

. It constitutes 12.73% of the total area 

covered by pulses. Field pea contains 23-25 percent protein. A major disease which limits the productivity of field 

pea includes Ascochyta blight, Fusarium wilt, downy mildew, rust and powdery mildew. Whereas weed, aphids 

and storage pests also the major constraint for field pea production in Ethiopia. 

Keywords: Pisum sativum, GrainYield, Ascochyta blight, Fusarium wilt, and powdery mildew.  

1.   INTRODUCTION 

Field Pea (Pisum sativum L.) is a major cool-season pulse crop and an essential component of sustainable cropping 

systems (Nemecek et al., 2008; Duc et al., 2010; Jensen et al., 2012). Field pea (Pisium sativum L.) has the largest share 

of area and total national production of all pulses grown in Ethiopia. They are valuable and cheap sources of protein when 

consumed with cereals, which are deficient in essential amino acids. Pulses play significant roles in soil fertility 

restoration and in export market. Despite their importance, however, production and productivity are far below the 

potentials due to several factors including the insufficient supply of seeds of improved varieties. 

 A number of improved field pea varieties have been released for the last two decades. The current Extension Package 

Program at the national level made farmers aware of the importance of improved seeds of various crops. Despite all these, 

seeds of improved field pea varieties are not yet sufficiently made available to the needy farmers. It is believed that more 

varieties will be released from research and the demand for high quality seed is expected to increase because more 

farmers will realize the benefits of the use of quality seeds. 

In Ethiopia, where the use of improved crop production technologies in general and improved seeds in particular is 

limited, the lack of technical skill is one of the most important limiting factors in seed production. Significant agro-

ecological services linked with its ability to develop symbiotic nitrogen fixation as well as its role as a break crop for pest 

and pathogen pressure reduction have been described (Gemechu et al., 2016;Nemecek and Kägi, 2007; Hayer et al., 2010; 

Macwilliam et al., 2014). The center of origin for field pea is considered the Mediterranean to central Asia as well as the 

highlands of Ethiopia Davies, (1976). In Ethiopia field pea is cultivated since ancient time Dawit et al., (1994) and its 

wild and primitive forms of the species were concealed in the highlands of Ethiopia. Due to this fact Ethiopia considered 

as one of the centers of diversity for field pea. Field pea grow around the world for its fresh green seeds, tender green 

pods, dried seeds, and soil restorative purposes (McPhee, 2003). Field pea ranked as fourth largest in the world in volume 

of production in 2014 with 17.4 and 11.2 million tons of green and dry peas respectively, after soybean, groundnut and 

common bean.  
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Pea seeds are an important source of proteins and provide an exceptionally varied nutrient profile (for a review, Burstin et 

al., (2011): major constituents are starch (from 18.6 to 54.1%) and proteins (15.8–32.1%), followed by fibers (5.9–

12.7%), sucrose (1.3–2.1%), and oil (0.6–5.5%). Seeds also contain minerals, vitamins, and micro-nutrients such as 

polyphenolics, saponins, α-galactosides, and phytic acids whose health-promoting effects are being tested (Bastianelli et 

al., 1998; Mitchell et al., 2009; Dahl et al., 2012; Marles et al., 2013; Arnoldi et al., 2015). Peas enter in human nutrition 

in a wide diversity of forms: fresh seedlings, immature pods, and seeds provide a green vegetable, and whole or ground 

dry seeds are cooked in various dishes. High quality starch, protein, or oligoside isolates are being extracted from dry pea 

seeds and whole seed structural and functional characteristics have been assessed for food improvement Brummer et al., 

(2015). Because dry seeds contain little anti-nutritional factors, they are also introduced as a protein source mainly in 

monogastric diets without affecting growth and production traits (Stein et al., 2006; Laudadio et al., 2012; Dotas et al., 

2014). Pea hay is used as fodder in ruminant diets Bastida Garcia et al., (2011). 

In Ethiopia, Pisum sativum var.sativum is grown in high altitude area (1800-3200) m.a.s.l Haddis Yirga et al., (2013). 

Among the highland pulse crops Field pea is the third most important staple food legume crop in Ethiopia next to faba 

bean and common bean, among the highland pulses. Field pea covers about 216,786.33 hectares of arable lands with a 

total production of 3,608,112.40 quintals with average yield of 1.664 t ha
-1

. It constitutes 12.73% of the total area covered 

by pulses CSA, (2019).  

In Ethiopia, field pea is mainly used to prepare “shiro wet”, a stew eaten with local bread made of teff, i.e. “Injera”. The 

crop is commonly grown in association with faba bean (Vicia faba), and is important food, cash and "hunger break" crop 

in highlands of the country. Field pea supplies 344 calories, 20.1 g protein and 64.8 g carbohydrates/100g edible portion 

Asfaw et l., (1994). It is known as poor man’s meat in the developing world since it provides valuable cheap protein. In 

combination with wheat, rice and other cereals it provides a balanced diet Santalla et al., (2001) though pea protein is 

deficient in sulphur- containing amino acids (Cysteine and methionine) McPhee, (2003).  

Despite the importance of field pea in Ethiopia, the major yield-limiting constraints in field pea production in Ethiopia are 

aphids, low yielding local varieties, lodging, diseases (ascochyta blight, powdery mildew), and pod shattering. This 

fungus spread locally with air currents, whereas rain controls the disease by washing off spores and making them burst 

instead of germinating Hargedorn, (1991). The most preferable management measure against the pathogen is developing 

resistant varieties Sharma, (1995). The high diversity of the field pea accession associated with the robust representation 

of its center of domestication, that is, the Near East and Mediterranean Warkentin et al., (2015) and other centers of 

diversity, including Central Asia and Ethiopia Van der Maesen et al., (1988).  

The existence of wide range of field pea germplasm in Ethiopia makes the country the secondary center of genetic 

diversity Gemechu et al., (2012). Some scholars also considered the high elevation of Ethiopia within the range of the 

center of origin of the crop. This indicates that has Ethiopia the potential for improving field pea for desired traits either 

through selection and/or hybridization breeding programs.  

Genetic variability is the key factor for the success of any breeding program. In field pea, studies showed that the 

landraces and accessions in the breeding programs are focused on selection and evaluation from the existing diversity 

(Smýkal et al., 2011; Burstin et al., 2015). That indicates the great potential for the breeding program.  Even selection 

among a diverse population provide a certain amount of success in the breeding program, crossing will be essential to 

combine to different contrasting genotypes to produce a hybrid that combine the trait of interest and produce heterosis 

(Arunachalam and Bandyopadhyay, 1984; Reddy, 1988; Singh, 1990; Wallace and Yan 1998; Chahal and Gosal, 2002).   

The crossing among the highly divergent parents can produce varieties with broad genetic base (Russell, 1978; Chandel 

and Joshi, 1983; Singh, 1990; Gemechu et al., 1997) and raises the yield ceilings imposed by a narrow genetic base 

(Chandel and Joshi, 1983).  

The national field pea program conducted research activities and released about 40 varieties, still now these varieties did 

not address the production constraints of field pea in the country MOANR, (2016). So, to design appropriate breeding 

strategy assessing the genetic variability and estimating the genetic parameters (heritability of traits) in the base 

population will be prerequisite since it is the base to get high yielding; biotic and abiotic stress tolerant varieties. In 
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addition, assessing the genotype x environment interaction will be crucial since most of the traits are governed through 

polygenic inheritance that affected mostly by the environment (Legesse, 2015; Benti et al, 2017).  

Besides to plan appropriate selection method understanding the association among traits and its effect on the target trait 

(like yield) will be important. Yield it is highly affected by different yield component traits that required a clear 

understanding how these traits affect yield and designing a selection procedure. This indicate sometimes direct selection 

for the target trait (grain yield) which is a polygenic trait may not be effective in a unless yield contributing traits are 

considered during selection Srivastava et al., (2017).  So, to have a successful breeding program, the breeder should study 

the genetic variability of the base population, understand the nature of inheritance of the traits and understand the 

interrelationship among traits of interest to design the breeding strategy. Despite the large number of filed pea accessions 

held in the gene bank of Ethiopia, Limited information available on the magnitude and pattern of genetic variability for 

these materials.  

2.   ORIGIN AND DISTRIBUTION OF FIELD PEA 

The origin and progenitors of field pea are not well known. The Mediterranean region, Western and Central Asia, and 

Ethiopia have been indicated as centers of origin (Blix, 1970).  Ethiopia and Western Asia considered as a primary center 

of diversity, whereas Southern Asia, and South and East Mediterranean regions as secondary centers of diversity   FAO, 

(1998). Pea was domesticated by Neolithic farmers in the Fertile Crescent some 10,000 years ago (Willcox et al., 2009; 

Weiss and Zohary, 2011; Smýkal, et al., 2014). Field Pea then spread rapidly toward south-west Asia, the Mediterranean 

basin, and Europe Zohary, (1999). Probably linked with their large range of cultivation and the diversity of their use as 

food, feed, or fodder, pea landraces and varieties now exhibit an incredible diversity of forms and growing types, adapted 

to diverse environments, cropping systems, and end-uses Burstin et al., (2015).  

This vast diversity of cultivated forms is the major reservoir for present crop improvement. Different types of pea 

varieties have been developed for vegetable pea production, varying at major genes controlling seed and plant traits. For 

example, wrinkled seeds are associated with significant changes of seed composition, linked with starch synthesis 

modification (Wang et al., 2003). Various types of dry peas are also available that differ by their cotyledon color, plant 

architecture, or flowering time. In addition to this cultivated reservoir of diversity, wild peas can be crossed with 

cultivated peas. (Ben-Ze'Ev and Zohary (1973) showed that chromosomal rearrangements among accessions from the 

different Pisum species and subspecies could cause partial sterility in hybrids. Recently, Bogdanova et al. (2014) have 

identified a nucleo-cytoplasmic incompatibility between a P. sativum elatius accession and cultivated peas.  

However, within the Pisum genus, wild P. fulvum, wild subspecies P. sativum elatius, and P. sativum humile as well as P. 

abyssinicum, a tax on cultivated in Ethiopia, are in most cases inter-crossable with P. sativum sativum as long as the 

cultivated pea is used as female donor (Ben-Ze'Ev and Zohary, 1973; Ochatt et al., 2004). Different authors have thus 

used P. fulvum as well as wild P. sativum subspecies as a source of alleles for important breeding traits, such as resistance 

to various fungal diseases (Barilli et al., 2010; Fondevilla et al., 2011; Jha et al., 2012) or to Bruchus pisorum L. Clement 

et al., (2009). 

At present, field pea is cultivated in all temperate countries and most tropical highlands. Field pea is extensively grown in 

the highlands of eastern Central Africa, East Africa (notably Ethiopia), in southern Africa and parts of Rwanda and 

Uganda. Field pea is barley grown in West Africa Messiaen et al., (2006). Although field pea is one of the oldest 

cultivated plants, improving the yield of this crop given little attention as compared to other legume crops (Sultana et al., 

2002; Gemechu et al., 2013). 

2.1. Taxonomy 

Field pea is categorized as a Fabaceae (Leguminosae) family and genus Pisum. There are three species like P. fulvum, 

P. abyssinicum and P. sativumm Martin-Sanz et al., (2011). However, according to Thulin (1989) flora volume 3, the 

species have two varieties that is distributed from Mediterranean region to West Asia. Namely they are P. sativum var 

sativum and P. sativum var abyssinicum. 
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2.2. Botanical Description 

Field pea is an annual plant that is climbing and herbaceous Daisy, (1979). The stems range from dwarf, medium and 

tall which are 15-90 cm, 90-150 cm and 150-300 cm respectively. Stems angular-terete, slender, with no or few basal 

branches; internodes hollow and sometimes purple at base. Leaves are alternate and pinnately compound. The leaflets are 

ovate, entire, 1.5 – 6 cm long and 1-4cm broad. Leaflets opposite or sub-opposite, short-petioluled, ovate or obovate, 

sometimes more or less rhomboid and asymmetrical. Leaflets are essentially sessile. The stipules are large, up to 10cm 

long (usually 1.5-8 cm), on round, slender, and glabrous stems.  The midrib of the leaf rachis can be slightly winged. This 

plant climbs using the tendrils produced at the apex of a compound leaf.  These modified terminal leaflets form a 

branched tendril Westphal, (1974). 

Semi-leafless pea is also found that caused due to the mutant gene that converts normal leaflets to tendrils. This mutation 

improves the inter-plant binding and mutual support to produce the erect plant that reduce lodging and harvesting 

problems. The semi-leafless type has yielded well in evaluation trials, particularly under dry land conditions where its 

yields have been significantly better than conventional cultivars. The mutants have peculiar advantage for using 

efficiently the limited water supplies than conventional field peas. 

The inflorescence is axillary, solitary, or in 2-3 flowering racemes. The flower are large, butterfly like, usually white but 

may also be pink or purple and mostly the flowers are self-pollinated. Flowers have 5 sepals, 5 zygomorphic petals 

(bilaterally symmetrical), 10 stamens in two groups (9 fused + 1 free) and a single superior carpel. The standard petal is 

obovate, 1.6-3cm long and the glabrous ovary is nearly sessile Daisy, (1979). 

Pod is oblong. The color of the pod may vary from yellowish-green to dark- green. Seeds are smooth or slightly wrinkled, 6-

8 mm in diameter, white with an orange tinge, green, orange-brown to brown, dark violet, green or brown with violet 

spots, or with mosaic pattern. Hilum small, elliptic, light colored, sometimes black. Cotyledons light yellow Westphal, 

(1974). Nevertheless Dekoko differ markedly from field pea. It has leaves with on pair of leaflet and reddish-purple flower 

and sweeter seeds with black hilum Daisy, (1979).  

3.   USES 

Field pea is primarily used for human consumption or as a livestock feed. Field pea is a grain legume commonly used 

throughout the world in human cereal grain diets. Field pea has high levels of amino acids, lysine and tryptophan, which 

are relatively low in cereal grains. Field pea contains 23-25 percent protein. Peas contain high levels of carbohydrates, are 

low in fiber and contain 86-87 percent total digestible nutrients, which makes them an excellent livestock feed. Field pea 

contains 5 to 20 percent less of the trypsin inhibitors than soybean. This allows it to be directly fed to livestock without 

having to go through the extrusion heating process. Field pea is often cracked or ground and added to cereal grain rations. 

4.   ADAPTATION 

Field pea (Pissum sativum L.) is a cool season legume crop that is adapted to cool moist climate with moderate 

temperature.  There are two main types of field pea. One type has normal leaves and vine lengths of three to six feet; the 

second type is the semi-leafless type that has modified leaflets reduced to tendrils, resulting in shorter vine lengths of two 

to four feet. Pea normally has a single stem but can branch from nodes below the first flower. Most varieties of pea 

produce white to reddish-purple 

Flowers, which are self-pollinated. Each flower will produce a pod containing four to nine seeds. Pea varieties either have 

indeterminate or determinate flowering habit. Indeterminate flowering varieties will flower for long periods and ripening 

can be prolonged under cool, wet conditions.  Field pea is sensitive to heat stress at flowering, which can reduce pod and 

seed set. Indeterminate varieties are more likely to compensate for periods of hot, dry weather and are more adapted to 

arid regions. Determinate, semi-leafless varieties that have good harvest ability are more adapted to the wetter regions. 

In the highlands of Ethiopia, field pea is the second most important stable cool-season food legume. It grows in north, 

south, west, and central parts of the country including pocket areas of the highland and mid highlands with an altitude 

range from 1800 – 3000 m.a.s.l. Benti (2019) and Kedir (2020).   

Field pea is a cheap source of protein (23 to 25%), carbohydrates (12%), vitamins A and C, calcium and phosphorus, 

apart from having a small quantity of iron Benti et al., (2017). Field peas being very rich in proteins, it is valuable for 

vegetable purposes. This crop has important ecological and economic advantages in the highlands of Ethiopia, as it plays 
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a significant role in soil fertility restoration due to its nitrogen fixing ability and also serves as a crop rotation crop to 

break the mono-cropping practices that has the negative impact on the environment Gemechu et al., (2013). 

Field pea is the second major pulse crop cultivated in Ethiopia next to faba bean (Vicia faba L.).  The enhanced legume 

production can create opportunities for local value-added processing, stimulate domestic demand, and provide off-farm 

employment, sources of income, and enriched diet for resource-poor and smallholder farmers Getachew (2019). Even if it 

has multiple benefits in the economic lives of the farming communities, the average yield of the crop is only 1.664 t ha-
1
 

in Ethiopia (CSA, 2019) that is far below the potential 4.0 to 5.0 t ha
-1

 traditionally achieved in Europe (Belgium, France 

and Netherlands) and the worldwide average yield of 1.7 t ha
-1

 Petr et al., (2012).  

The major reason for this low productivity is lack of resistant varieties to biotic and abiotic stresses and the large gap on 

yield obtained in research center and farmers land should be minimized. The breeders and farmers do not give attention 

when compare to cereal crops. So, to fill the gap and feed the increasing population designing effective breeding program 

that can exploit the existing genetic variability in the genotypes is paramount importance. To achieve this, understanding 

the nature and degree of divergence in genotypes, the extent of inheritance of the given trait and their interaction with 

environments are extremely valuable (Johnson et al., 1995; Nisar et al., 2008). 

5.   VARIETIES, TYPES AND PERFORMANCE 

Selecting the appropriate field pea variety should be based on review of the many differences that exist among varieties. 

Factors to consider should include market class, yield potential, harvest ease, vine length, maturity, seed size and disease 

tolerance. 

Field pea breeding started in 1960’s with the objective of developing highly productive and tolerant cultivars under 

different agro-ecologies of the country Tamene et al., (2013). With this effort different varieties released for cultivation in 

different environments of the country. Progress also done to improving the productivity of the crop in the country 

Teshome, (2011).  

The federal and regional research centers engaged in the breeding of field pea doing their best and released suitable 

varieties in their mandate areas were released in the meantime (Tadele and Edosa, 2009; Mulusew et al.,2010; Cherinet 

and Tazebachew, 2015; Awol et al. (2016), MOA and NR, (2016) and Kedir, (2020). 

Table 1: List of recommended and released varieties of Field pea 

Item No Name of Variety  Item No Name of Variety  

1 FP DZ 22 Milkiy 

2 Mohanderfer 23 NC 95 

3 G22 763-2C 24 Holeta 

4 Gume 25 Haik 

5 Tegegnech 26 Hursa 

6 Wolmera 27 Tulu-dimtu 

7 Hassabie 28 Arjo-1 

8 Adi 29 Bariso 

9 Markos 30 Bamo 

10 Megeri 31 Ambericho 

11 Adet-1 32 Meti 

12 Sefinesh 33 Senk 

13 Holeta 90 34 Gedo-1 

14 Burkitu 35 Tashale 

15 Bursa 36 Harana 

16 Agrit 37 Weyib 

17 Lettu 38 Hortu 

18 Weyitu 39 Yewaginesh 

19 Dadimos 40 Jiidhaa 

20 Tullushenen 41 Jeldu 

21 Urji 42 Lammiif 
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6.   FIELD SELECTION 

Field pea can be grown on a wide range of soil types, from light sandy to heavy clay. Field pea has moisture requirements 

similar to those of cereal grains. However, peas have lower tolerance to saline and water-logged soil conditions than 

cereal grains. 

Seed production should be undertaken where soils and climatic conditions are favourable for good crop production. Each 

variety should be produced in areas of its best adaptation in order to harvest quality seeds. The accessibility of the seed 

production field to transport and proximity to seed processing plants is also equally important in site selection for seed 

production so that the seeds of the varieties can be economically produced. The presence of irrigation water and facilities 

is very important to avoid risks of moisture shortage at any stage of crop growth.  

Field peas are most often grown on re-crop following small grain. Being a legume, field pea will fix the majority of 

required nitrogen if the seed is properly inoculated. Residual nitrogen will also be present for the succeeding crop. 

7.   SEEDING 

Field pea can be grown in a no-till or conventional-till cropping system. Avoid excessive tillage in the spring to avoid 

drying out the seedbed. Pea seed requires considerably higher amounts of moisture for germination than cereal grains. 

Field peas are typically seeded in narrow row spacing’s 5cm between plant and 20cm between rows. A conventional grain 

drill or air seeder that is capable of handling large seed without cracking is essential. Field pea should be seeded June to 

early July.  

Seeding pea well into moisture is critical and seeding peas into dry soil should be avoided. Seeding depth of 5cm is 

recommended. 

8.   SEEDING RATE 

Field pea do not require a fine seedbed as such and hence only 2-3 plowings with the local plow or one disc plowing 

followed by two disc-harrowing is enough. It is an advantage if land preparation can start early to encourage weed seeds 

to germinate so that it can be destroyed in subsequent cultivation. 

Generally, timely sowing is essential for optimum yields since late sown crops can run into the periods of low moisture and 

heavy aphid infestation in the mid altitude and frost in the high altitude areas. In the main season sowing one to two week of 

June in mid altitude and last week of June to first week of July in the high altitude areas are recommended based on the onset 

of rainfall. Where lodging is suspected, it is advisable to use 10% less fertilizer and slightly less seed rate than the commercial 

recommendation. The desired plant population is roughly 250,000 plants for field pea per hectare and this can be achieved by 

setting the seed rates. Seed rates can be calculated by taking into account the size of the seed, germination percentage and 

expected field loss due to birds, soil borne diseases and insects, etc. as indicated below: 

Seed Rate (Kg/ha) = 10,000 x required plants /m
2
   x           100            x             100                                               

               Number of seeds/kg                 % germination     100-expected field loss 

9.   FERTILIZATION 

Under most conditions, the use of inoculants will satisfy the nitrogen requirement of a field pea crop. A soil test should be 

conducted to determine the status of the primary nutrients. Producers should avoid planting field pea on fields that have a 

high level of nitrogen. Excess nitrogen will promote Vegetative development over reproductive seed production. Higher 

nitrogen levels will also reduce the potential of nitrogen fixation and increase the potential for lodging. Research has 

indicated the importance of adequate phosphorus fertility for optimizing seed yield. Proper fertilizer source, rate and 

placement are necessary to avoid reductions in plant stand while at the same time meeting the phosphorus needs of the 

field pea plant. Avoid placing fertilizer directly with the seed. In general 121kg/ha of NPS fertilizer is recommended for 

field pea in Ethiopia. 
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10.   CONSTRAINTS OF FIELD PEA IN ETHIOPIA 

10.1. Diseases in Field pea: 

A number of authors ( Hagedorn, 1991; Seid, 2015) stated that field peas are subject to a number of diseases, several of 

which may cause serious injury or loss. Annual losses from diseases vary from year to year, depending often on local 

weather conditions. Major diseases of field pea include Ascochyta blight, Fusarium wilt, downy mildew, rust and 

powdery mildew. The spread of diseases caused by fungi and bacteria can be carried out through insects, infected seed, 

drainage water, refuse and stable manure, farm animals and implements, and wind. It contributes to grain yield instability 

and reduces farmers’ confidence in growing field pea. It occurs in major field pea growing areas. This disease causes 

stem, leaf and pod spot on the mature plant and foot rot on seedlings. Yield losses on field pea due to this disease were 

reported to be 50-75% in USA, 45% in England, 33% in Canada and20-53% in Ethiopia. 

10.1.1. Ascochyta diseases: 

Ascochyta blight more commonly known as “black spot disease” is one of the most severe diseases of field peas, and it is 

distributed worldwide, including almost all of the major pea-growing areas. Ascochyta blight, an infection caused by a 

complex of Ascochyta pinodes, Ascochyta pinodella, Ascochyta pisi, and/or Phoma koolunga, is a destructive disease in 

many field peas (Pisum sativum L.)-growing regions and it causes significant losses in grain yield. Diseases, particularly, 

Ascochyta blight (Ascochytapisi), Powdery and downy mildew (Erysiphepolygoni) are the major constraints, causing 

substantial yield loss and instability in yield. Powdery mildew and Ascochyta blight has been reported to be the major 

field pea disease in the mid altitudes and may reduce yield by 20-30% under moderate severity Benti (2019). 

10.1.2. Powdery mildew 

The disease is caused by a fungus parasite (Erysiphe pisi), which is characterized by the formation of a white, powdery, 

dust like coating on the surface of the leaves and less frequently on the petioles of the leaves, stems, and pods. The leaves 

are yellowed, dwarfed, and sometimes considerably malformed. The first symptom occurs on the upper foliage. The 

absence of rain and presence even slight dew favors disease development. Rain can control the disease by washing away 

spores. Powdery mildew disease affects the yield potential, causing 86% loss in field pea germplasm growing in different 

parts of the world. 20-30% of field pea yield reduction has been reported by powdery mildew disease in the mid-altitudes 

under moderate severity Nisar et al., (2006).  

Powdery mildew is a troublesome disease when days are warm and dry; nights are cool enough for dew formation. It 

causes yield loss up to 37% in Ethiopia. This disease is of less effect in high rainfall areas of Ethiopia where its spores are 

removed from the plant tissue by rain and cannot cause infection. However, late sown and off-season fields were reported 

to be severely affected by the disease Mussa et al., (2009).  21.09% of yield losses have been reported due to powdery 

mildew severity on local field pea cultivar from plot without fungicide application at Sinana South Eastern Ethiopia 

Teshome et al., (2017). 

11.   WEED CONTROL 

Field pea is a poor competitor with weeds, especially during the first month after planting. Relatively slow early-season 

growth and lack of complete ground cover by the crop canopy allow weeds to be competitive. Field pea is most 

competitive with even, rapid emergence. A 

Well-established stand of seven to eight plants per square foot is critical for field pea to be competitive with weeds. Good 

weed control is also very important in raising high-quality human edible pea. Cultural methods that should be used as part 

of an integrated weed management system include crop rotation, field selection, rapid crop establishment at an adequate 

density and use of clean seed. Pre-emergence or early post-emergence tillage with a rotary hoe or harrow can reduce 

populations of shallow-emerging weeds. Post-emergence tillage with a rotary hoe or light spring-tooth harrow needs to be 

timed to control emerging weeds on small (half- to two-inch tall) field pea. Pea stand reduction probably will occur with 

post-emergence tillage. There are several soil-applied and post-emergence herbicides labeled for weed control in field 

pea. Generally, post-emergence herbicides should be applied to small weeds and pea (two- to four-inch height) to 

maximize weed control and minimize crop injury. Pre-harvest desiccants also are labeled to dry weeds for a more efficient 

harvest. 
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12.   HARVESTING AND THRESHING 

Late harvesting may result in shedding and rotting of pods if untimely rain is encountered and in shattering of the seeds. 

Therefore, harvesting should be done at the appropriate stages when the leaves and the pods dry out and when the grain 

moisture content is significantly reduced. Under our condition where time of harvesting more or less exactly coincides 

with the start of the dry season, it is easily possible to achieve low moisture contents while the crop is in the field.  

The crops are not as such suitable for combine harvesting and simultaneous threshing and harvesting is may be 

economically performed using manual labour where labour is available and cheap. The crops should be protected from 

rain after harvesting while in the field with the use of canvases and polythene sheets.  Field pea is indeterminate in growth 

habit that the lower pods mature earlier when the upper ones are still green. Therefore, the freshly cut crops should be left 

on the ground and after well-dried (may be three to four weeks after) the crops should be fed to a stationary thresher to get 

clean seeds. The threshing floor (for both formal and informal seed production) should be clean and preferably cemented 

to keep contamination by inert matter, weed seeds and other crop/variety seeds to a minimum.    

13.   SEED PROCESSING 

Raw seed usually constitutes unwanted components like impurities both in physical and genetic terms. Therefore, seed 

processing plant, which includes the process of drying to optimum moisture level for storage, cleaning and grading, 

testing for purity and germination, treating for storage pests and seed borne diseases, and bagging and labelling, is a 

largest investment in itself.  

The initial moisture content of the seed highly influences the viability of the seed and drying must be started within a few 

hours after harvesting and threshing and continue until the required optimum moisture level is achieved. Optimum moisture 

content reduces the deterioration rates during storage, prevents attack by moulds and insects and facilitates processing. 

Improved seeds of highland pulses should be dried to a moisture content of nearly 9% by thinly spreading on trays or floors in 

the open sun before storage. Seeds may also be dried artificially by passing heated or unheated air through the seeds to remove 

moisture but this method is more expensive than natural drying although it is a must especially under a warm, rainy and humid 

environments. 

 Seed moisture content is basically determined as per cent water content of the seeds. It is measured either by drying seed 

samples in an oven or with the help of moisture testers. The oven method involves weighing the seed samples and drying them 

to a constant weight in an oven. The dried seeds are weighed again and any loss in weight represents the weight of water lost 

due to drying. Then the percentage moisture content is estimated as: 

                                                        Moisture content (%)  W1 – W2 X 100 

                                                                                                        W1 

Where W1 is the weight of the seed sample before drying and W2 is the weight of the seed sample after drying. The use of 

moisture meters may require calibrations and correction factors which may need some technical skill. However, it is the most 

efficient and faster method. 

Seeds after being harvested have to be cleaned to remove inert matter, weed and other crop seeds, other varieties seeds 

and diseased and damaged seeds. Cleaning enhances seed quality like purity, germination and health provided that the 

right machines are used and right operations are followed. Seed cleaning is primarily based on the differences in physical 

properties between the desirable seed and contaminants. Cleaning is possible because seeds are different in physical 

properties like size, weight and shape. Sieves mainly made of iron are used for cleaning and they mainly separate based 

on the width and thickness of the seeds. There are also air separators separate seeds mainly according to their weight in 

relation to the air resistance. Certain particles (dust, chaff, empty or partially filled seeds, husks) will be transported 

whereas the heavier seed will fall down through the air stream. Use of graded seeds is also obviously an important 

requirement where sowing is done using seed drills and planters. Seeds should be properly graded before being distributed 

to the farmers.  
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14.   SEED STORAGE 

Seeds should be stored in a dry and cool place free of pests and somehow be protected from absorbing moisture from the 

floor. Seeds should be treated with proper chemicals for storage pests but care must be taken that the treatment of the seed 

with improper chemicals may impair the ability of the seed to germinate. The chemical treatment of the seed immediately 

after harvest and the fumigation of the store before storage are advisable to keep the quality of the seed in storage. The 

most important storage pest in field pea in Ethiopia is the bean bruchids (Callosobruchus chinensis). Currently, the 

effective control measure recommended for bean bruchids is the use of Primiphos-methyl (Actelic 50% EC) at the rate of 

40g/100kg (6-8 ppm).   

15.   CONCLUSION 

The objective of this review was to increase the product and productivity of field pea and to meet the increasing food 

requirements of people. Field pea is primarily used for human consumption or as a livestock feed. Field pea is a grain 

legume commonly used throughout the world in human cereal grain diets. Field pea has high levels of amino acids, lysine 

and tryptophan, which are relatively low in cereal grains. Field pea contains 23-25 percent protein. Peas contain high 

levels of carbohydrates, are low in fiber and contain 86-87 percent total digestible nutrients, which makes them an 

excellent livestock feed. is a cool season legume crop that is adapted to cool moist climate with moderate temperature.  

There are two main types of field pea. One type has normal leaves and vine lengths of three to six feet; the second type is 

the semi-leafless type that has modified leaflets reduced to tendrils, resulting in shorter vine lengths of two to four feet. 

Field pea can be grown on a wide range of soil types, from light sandy to heavy clay. Field pea has moisture requirements 

similar to those of cereal grains. However, peas have lower tolerance to saline and water-logged soil conditions than 

cereal grains. Pea seed requires considerably higher amounts of moisture for germination than cereal grains. Field peas are 

typically seeded in narrow row spacing’s 5cm between plant and 20cm between rows. Field pea do not require a fine 

seedbed as such and hence only 2-3 plowings with the local plow or one disc plowing followed by two disc-harrowing is 

enough. It is an advantage if land preparation can start early to encourage weed seeds to germinate so that it can be 

destroyed in subsequent cultivation. 

Field pea covers about 216,786.33 hectares of arable lands with a total production of 3,608,112.40 quintals with average 

yield of 1.664 t ha
-1

. It constitutes 12.73% of the total area covered by pulses. Field pea contains 23-25 percent protein. 

Major diseases of field pea include Ascochyta blight, Fusarium wilt, downy mildew, rust and powdery mildew. Whereas 

weed, aphids and storage pests also the major constraint for field pea production in Ethiopia. 
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