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3. Introduction to Major Field Crops (HPA 101) 2 (1+1)
lassification and distiibution of ficld erope, definctions and concept of
and fodder crope, green manuering, crop notalion.

Practical: Ideatification of cnop plants, seeds and weeds. Preparation
of cropping scheme. Application of henbicides in feeld erop.
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CLASSIFICATION OF FIELD CROPS

Introduction

“A man without food for three days will quarrel, for a week will fight and for a month
or so will die”. Agriculture is a branch of applied science. Agriculture is the science and art
of farming including cultivating the soil, producing crops and raising livestock. It is the most
important enterprise in the world.

Among all the branches of agriculture, agronomy occupies a pivotal position and is
regarded as the ‘mother’ or ‘primary’ branch. The word Agronomy has been derived from
two Greek words i.e., ‘agros’ meaning field and ‘nomos’ meaning to manage. Literally it
means the art of managing fields and technically it means the science and economics of crop
production. In other words it is the art and underlying science in production and
improvement of field crops with the efficient use of soil fertility, water, labour and other
factors related to crop production. Agronomy is the field of study and practice of ways and
means of production of food, feed and fibre crops. Thus, agronomy as a branch of
agricultural sciences deals with principles and practices of field management for the
production of field crops.

Classification

Classification of field crops is necessary to know the adaptation, habitat, life cycle,
nutrient requirement, insect-pest and disease reaction of crops, so that an appropriate
production technology could be developed and adopted for maximum productivity at
minimum cost.

Crop plants are grouped into three main classes according to the range of cultivation.
They are as follows.
1. Garden Crops: Crop plants that are grown on a small scale in gardens such as
kitchen gardens, flower gardens and backyard gardens.

2. Plantation Crops: Crop plants that are grown on a larger scale on estates. They are
perennial or permanent in nature.

3. Field Crops: Crop plants that are grown on a vast scale. They are mostly seasonal.

Among these three classes agronomy deals with field crops only. Field crops are
classified in many ways. According to economic or agrarian or agricultural classification or
classification according to use of crop plants and their products, field crops are classified as
follows.
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Fig: Classification of Field Crops.

I. Cereal Crops

A cereal is generally defined as a cultivated grass grown for their edible starchy grains.
Bulk of staple food crops all over the world comes from this group.

CEREAL CROPS

Major Cereal Crops Millets

Major Millets

Minor Millets

Fig: Classification of Cereal Crops.

A. Major Cereal Crops

In general, the larger grains are used as staple food is considered as major cereals.

1. Paddy/Rice : Oryza sativa

2. Wheat : Triticum aestivum

3. Maize/Corn : Zea mays

4. Barley : Hordium vulgare
B. Millets

Millets are a group of small grained cereals which are of minor importance as food
and they have a single cover. Millets are further classified into two groups.

a) Major Millets



1. Sorghum/Jowar/

Great millet : Sorghum bicolor
2. Bajra/Pearl millet : Pennisetum typhoides
3. Ragi/Finger millet  : Eleusine corcana

b) Minor Millets

1. Foxtail millet/Navane : Setaria italica

2. Little millet/Saame : Panicum milliare

3. Kodo millet/Haraka : Paspalum scrobiculatum
4. Proso millet/Baragu : Panicum millaceum

5. Barnyard millet/Udlu : Echinochloa frumentaceae

I1. Pulse Crops

Pulses are grain legumes used as food. On splitting they produce dal which is rich in
protein. They are regarded as building blocks of living organisms for high protein content.
These crops have the unique built in ability of fixing atmospheric nitrogen in their root
system.

Fig: Classification of Pulse Crops.

a) Grams

1. Red gram/Pigeon pea : Cajanus cajan
2. Bengal gram/

Chick pea : Cicer arietinum
3. Black gram/Urd : Phaseolus mungo/Vigna mungo
4. Green gram/Mung  : Phaseolus aureus/Vigna radiata
5. Horse gram : Macrotyloma uniflorum
b) Beans
1. Soybean : Glysine max
2. Field bean/Avare : Dolichos lablab
3. French bean : Phaseolus vulgare
4. Lima bean/

Double bean : Phseolus lunatus



5. Winged bean : Psophocorpus tetragonolobus
6. Cluster bean : Cyamopsis tetragonoloba
7. Moth bean : Vigna aconitifolia
c) Peas
1. Pea : Pisum sativum
2. Cow pea : Vigna unguiculata/V. sinensis

I11. Oil Seed Crops

Oil seed crops are grown for the purpose of oil. The seeds of these crops are rich in
fatty acids and are used to extract vegetable oil to meet edible oil, industrial and plant
protection requirements.
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Fig: Classification of Oil Seed Crops.

a) Edible Oil Seed Crops

1. Ground nut/Pea nut : Arachis hypogaea

2. Soybean : Glysine max

3. Sunflower : Helianthus annus

4. Safflower : Carthamus tinctorius
5. Sesamum : Sesamum orientale
6. Niger : Guizotia abyssinica
7. Mustard : Brassica juncea

8. Rape : Brassica campestris

b) Non Edible Oil Seed Crops

1. Linseed/Flax : Linum usitatisium
2. Castor : Recinus comunis
3. Cotton : Gossypium hirsutum

IV. Fibre Crops

These plants are grown for extraction of fibres which are mainly used for clothing,
rope making, carpet making and other purposes.
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Fig: Classification of Fibre Crops.
a) Fruit Fibres

1. Cotton : Gossypium hirsutum
2. Kaps/Silk cotton : Ceiba pentandra

b) Stem/Stalk/Bast Fibres

1. Jute : Corchorus capsularis
2. Mesta : Hibiscus cannabinus
3. Ramei : Boemeria nivea

4. Roselle : Hibiscus sabdariffa
5. Linseed /flax : Linum usitatisamum

c) Leaf Fibres/ Hard Fibres

1. Sisal : Agave sisalana
2. Henequan : Agava fourcroydes
3. Manila hemp : Musa textiles

V. Sugar Crops

Crops are grown for the production of sugars and starch.

1. Sugarcane : Sacharum officinarum
2. Sugarbeet : Beta vulgaris

V1. Commercial Crops

In these crops, more than 75 per cent of the product is for trade but not for home
consumption.
1. Sugarcane : Saccharum officinarum
2. Cotton : Gossypium hirsututm
3. Tobacco : Nicotiana tabacum
4. Jute : Carchorus capsularis
5. Potato : Solanum tubersosum



6. Chilli
7. Betelvine
8. Mulberry

VII. Forage Crops

: Capsicum annum
: Piper betel
: Morus alba

Forage crops refer to vegetative matter, fresh or preserved, utilized as feed for
animals. It includes fodder, hay, silage and pastures.

FORAGE CROPS

Fig: Classification of Forage Crops.

a) Annuals
1) Cereal Fodders

1. Maize

Jowar

Bajra

Barley

Oats

Mustard
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Noakown

i) Legume Fodders

Cowpea

Horse gram
Lucerne/Alfa alfa
Cluster bean/Guar
Berseem

Rice bean

Lupins
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b) Perennials

1. Rhodes

: Zea mays

: Sorghum bicolar

: Pennisetum typhoides

: Hardium vulgare

: Avena sativa

: Brassica oleracea

: Pennisetum pedicillatum

: Vigna unguiculata/V. sinensis
: Dolichos biflorus

: Medicago sativa

: Cyamopsis tetragonaloba

: Trifolium alexandrium

: Phaseolus calcaratus

: Lupinus lupins

: Chloris gayana



2. Green panic : Panicum maximum cv trichoglume
3. Guinea : Panicum maximum

4. Setaria : Setaria anceps

5. Para : Bracharia mutica

6. Napier : Pennisetum purpureum

7. Signal : Bracharia brizantha

8. Sudan : Sorghum sudanensis

c) Pasture Grasses

1. Anjan : Cenchrus ciliaris

2. Dawalu : Chrysopogon fulvis

3. Marvel : Dicantheum annulatum
4. Pavan : Sehima nervosum

5. Spear : Heteropogon contentus
6. Dhallis : Paspalum notatum

d) Forage Legumes

1. Stylo : Stylosanthes hamata

2. Glysine : Glysine weightii

3. Centro : Centrosema pubescence

4. Calapo : Calapogonium muconoides
5. Glysine : Glysine weightii

6. Green leaf : Desmodium intortum

7. Silver leaf : Desmodium unicatum

e) Forage Climbers

1. Winged bean : Psorocarpus tetragonoloba
2. Velvet bean : Styzolobium deerengianum
3. Dolichos : Dolichos lablab

f) Top Feeds/Browse Plants

1. Agase : Seshania grandiflora
2. Sesbania/Shevri : S. aegyptica

3. Subabul : Leucana leucocephala
4. Mulberry : Morus alba

5. Erythrina/Harivana : Erythrina indica

VI1IIl. Green Manure Crops

Green manure crops are those crops which are used for incorporating their plant
tissues into the soil for improving the soil productivity.
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Fig: Classification of Green Manure Crops.
a) In-Situ Green Manure Crops

Green manure crops are grown and incorporated in to the soil of the same field in
which it is grown.

1) Leguminous green manure crops

1. Sunnhemp : Crotalaria juncea

2. Daincha : Seshania aculeata

3. Sesbania : Seshania speciosa

4. Indigo . Indigofera tinctoria

5. Wild Indigo : Tephrosia purpurea

6. Cow pea : Vigna unguiculata/V. sinensis
7. Green gram/Mung : Phaseolus aureus/Vigna radiata
8. Black gram/Urd : Phaseolus mungo/Vigna mungo
9. Horse gram : Macrotyloma uniflorum

10. Cluster bean/Guar ~ : Cyamopsis tetragonaloba

11. Berseem : Trifolium alexandrium

i) Non-leguminous green manure crops
Crops like maize, jowar, barley and oats can be used as green manure crops.

b) Ex-situ Green Manure Crops /Green Leaf Manure Crops

Green leaves are collected from all the available sources and incorporating them in
the soil.

1. Glyrcidia : Glyrcidia maculata

2. Subabul : Leucaena leucocephala
3. Agase : Sesbania grandiflora
4. Pongamia : Pongamia glabra

5. Eupatorium : Chromolaena odorata
6. Neem : Melia azadiracta

7. Cassia : Cassia siamea



8. Ipomea . Ipomoea carnea
9. Yekka : Calotropis gigantia
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CROPPING SYSTEM

Cropping system is a pattern of crops for a given piece of land or the order in which
the crops are cultivated on a piece of land over a fixed period of time.

Methods of Cropping
I. Monocropping/Sole Cropping: One crop or variety is grown alone in pure stands at

normal density season after season or year after year in the same field.

e e e e = - e Sy = —

Fig: Mono Cropping.

I1. Multiple Cropping: Cultivation of two or more crops on the same piece of land in a
year. The intensification of cropping is in terms of time and space dimensions.
Multiple cropping systems can be classified as follows.

A. Sequential cropping
B. Intercropping
C. Mixed cropping

A. Sequential Cropping: Growing of two or more crops in sequence on the same piece of
land in the same year. The succeeding crop is planted or sown only after harvest of the
preceding crop. The crop intensification is only in terms of time dimension. Farmers will
manage only one crop at a time.

Types of Sequential Cropping

1. Double Cropping: Cultivation of two crops in succession on a piece of land in a year.

2. Triple Cropping: Cultivation of three crops in succession on a piece of land in a year.

3. Quadruple Cropping: Cultivation of four crops in succession on a piece of land in a
year.

4. Ratoon Cropping/Ratooning: Cultivation of crop re-growth after its harvest is
rationing. It is also a type of sequential cropping. In this, more than one harvest is
done from one sowing/planting. Thus, ratooning consists of allowing stubbles of the
original crop after harvesting and to raise another crop.




Fig: Sugarcane Crop for Ratooning.

B. Intercropping: Growing two or more crops simultaneously on the same piece of land.
Crop intensification is in terms of both time and space dimensions.

Main Crop/Base Crop: It is one which is planted at its optimum population in an
intercrop situation and the second crop is planted in between the rows of main or base
crop, with a view to obtain some extra inter crop yield without sacrificing the main or
base crop yield.

Intercrop: The short duration crop is raised in widely spaced crop for getting an
additional income from the same piece of land.

Fig: Main Crop and intercrop.

Component Crop: It is used to refer either of the individual crops making the
intercropping situation.

Benefits of Intercropping

Better utilization growth resources like light, nutrients and moisture.
Economy in space and time.

Suppression of weeds.

Serves as insurance against failure of any one of the component crops.
Reduces soil crust formation.

Improves soil fertility.

Uk wdE



7.
8.
9.

10.
11.
12.
13.
14.

15.

Ecological stability.

Controlling of soil erosion.

Serves as physical support or shading to some crops.

Additional yield from unit area.

Additional income.

Provides farmer’s daily needs.

Provides employment and distribution of labour.

Cultivation practices for main crop supplement the requirement of companion
crop.

Control of pests and diseases.

Limitations of Intercropping

1.

N~ WN

Labour intensive.

Differential maturity and problem of harvesting.
Serves as alternate hosts for pests and diseases.
Control of pests, diseases and weeds is difficult.
Problem for intercultural operations.
Mechanization is difficult.

Competitive effects among component crops.
Allelopathic effect.

Criteria for Selection of Crops for Intercropping System

Care should be taken to select the crops with different growth habits, root growth,
duration and families. The following points to be considered while selecting crops for
intercropping system.

Tall growing crops with short growing crops.

Bushy crops with erect growing crops.

Fast growing crops with slow growing crops.

Deep rooted crops with shallow rooted crops.

Short duration crops with long duration crops.

Legume crops with non-legume crops.

Crops should have least allelopathic effect.

Crops selected should be of different families to avoid pests and diseases.

1.
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Types of Intercropping
Mixed Intercropping/Mixed Cropping: Growing of two or more crops
simultaneously on the same piece of land with no distinct row arrangement.

Row Intercropping: Growing of two or more crops simultaneously on the same
piece of land with distinct row arrangement. It is simply referred as ‘intercropping’.



Fig: Row Intercropping.

3. Patch Intercropping: Growing of two or more crops simultaneously on the same
piece of land in patches.

Fig: Patch Intercropping.

4. Strip Intercropping: Growing of two or more crops simultaneously on the same
piece of land in strips wide enough to permit independent cultivation.

Fig: Strip Intercropping.



5. Relay Intercropping/Relay Cropping: Growing of two or more crops
simultaneously on the same piece of land during the part of life cycle of each. The
second crop is planted after the first crop has reached its reproductive stage of growth

but before it is ready for harvest.

Fig: Relay Intercropping.

6. Parallel Intercropping/Parallel Cropping: Growing of two or more crops which
have different growth habits and which have a zero competition between each other

and both of them express their full yield potential.

Fig: Parallel Intercropping.

7. Multi Storied Intercropping/Multi Storied Cropping: Growing of two or more
crops of different heights on the same field at the same time. It is commonly

practiced in orchard and plantation crops.



Fig: Multi Storied Intercropping.

8. Alley Intercropping/Alley Cropping: Food crops are grown in alleys formed by
hedge or shrubs or trees. It is an agro-forestry system.

Fig: Alley Intercropping.

9. Guard Crops: The main crop is grown in the centre, surrounded by hardy or thorny
crops. These crops protect the main crop.

10. Trap Crops: These crops are grown in the main cropped field in definite rows to trap
insect pests.

Fig: Trap Crop.



11. Filler Cropping: Growing of short duration crops in between the newly established
perennial crops for few years to fill the space and to utilize the resources.
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Fig: Filler Cropping.

C. Mixed Cropping

Growing of two or more crops together on the same piece of land is called as mixed
cropping. In this, the seeds of different crops are mixed together and then sown either in
lines or they are board casted. This system is not scientific and it causes problem in
performing all agricultural operations and harvesting of crops. This system of cropping is
generally practiced in areas where climatic hazards such as flood, drought, frost etc. are
frequent and common. The farmers always fear that their crops will fail. The time of sowing
of all the crops is same; however they may mature either together or at different times.

CROP ROTATION

Growing of different crops alternatively on the same piece of land in a definite
sequence or process of growing different crops in succession on a piece of land in a specific
period of time with an objective to get maximum profit from least investment without
impairing the soil fertility.

Fig: Crop Rotation.



Principles of Crop Rotation

1.

2.

3.

©oNe®

The crops with tap roots should be followed by those with fibrous root system. This
helps in proper and uniform use of nutrients from the soil.

The leguminous crops should be grown after non-leguminous crops. Legumes fix
atmospheric nitrogen in the soil and add more organic matter to the soil.

More exhaustive crops should be followed by less exhaustive crops.

The crop of the same family should not be grown in succession because they act like
alternate hosts for pests and diseases.

An ideal crop rotation is one which provides maximum employment to the family and
farm labour, farm machineries and equipments are efficiently used.

Selection of the crop should be demand based.

The selection of crops should be problem based.

The selection of crops should suit to the farmer’s financial conditions.

The crops selected should also suit to the soil and climate conditions.

Benefits of Crop Rotation

LCoNOOR~WDNE

Beneficial to succeeding crops.

Soil fertility is restored by fixing atmospheric nitrogen.

Encourages soil microbial activity.

Improves physico-chemical properties of the soil.

Avoids accumulation of toxins (HCN etc.).

Soil is protected from erosion.

Controls pests and diseases.

Controls weeds in the fields.

The family and farm labour, power, equipment and machineries are well employed.

10 Differential extraction of nutrients and moisture from different depths.
11. Proper utilization of all the resources and inputs.

Limitations of Crop Rotation

1.
2.
3.
4.

Specialization in one crop is not possible.

Requirement of equipments and machineries varies from crop to crop.
Allopathic effect of preceding crop.

Serves as alternate hosts for pests and diseases.
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GREEN MANURING

Introduction

Green manuring is the practice of incorporating green plant tissues into the soil for

improving the soil productivity. It is a low cost but effective technology in minimizing the
investment cost of fertilizers and in safeguarding the productive capacity of the soil.

Criteria for selection of green manure crops

NogakrowhE

The green manure crops must develop good foliage and rapid growth.
They should have deep root system.

They should be able to grow well on poor soils.

Water requirement of green manure crops should be less.

Must have legumes to fix atmospheric nitrogen.

Should be of short duration.

Should be succulent, non-fibrous and non-woody in nature.

Benefits of green manuring

1.
2.
3.

N O

10.

11.

12.
13.
14.
15.

Adds nutrients and organic matter to the soil.

Improves physical, chemical and biological properties of the soil.

Serves as source of food and energy for the soil microbial population which multiplies
rapidly in the presence of easily decomposable organic matter.

The enhanced activities of soil organisms not only cause rapid decomposition of the
green manure but also result in the release of plant nutrients in available forms for use
by the crops.

Promotes formation of crumbs leading to better aeration and drainage in the soils.
Builds up soil structure and improves tilth.

Improves water holding capacity of soils.

If green manure crop is a legume, it adds lot of nitrogen to the soil by fixing
atmospheric nitrogen.

Uptake plant nutrients from the lower layers and adds them in the surface soil when
turned under.

Green manure crops act as cover crop and reduce the soil temperature and protect the
soil from erosion, crust formation and suppress the growth of weeds.

Help in conserving nutrients by taking up soluble nutrients which might otherwise
been lost due to leaching or erosion.

Prevent leaching of nutrients to lower layers.

Helps in reclaiming the saline and alkali soils.

Many green manure crops have additional use as sources of food, feed and fuel.

They increase the yield of crops.

Methods of green manuring

Broadly the practice of green manuring can be divided into two types.
A. In-situ green manuring
B. Ex-situ green manuring/Green leaf manuring
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Fig: Classification of Green Manure Crops.

A. In-situ green manuring
It is a system by which green manure crops are grown and incorporated in to the
soil of the same field in which it is grown.

a) Leguminous green manuring crops
1.
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Sunnhemp
Daincha

Sesbania

Indigo

Wild Indigo

Cow pea

Green gram/Mung
Black gram/Urd
Horse gram

10. Cluster bean/Guar
11. Berseem

: Crotalaria juncea
: Seshania aculeate

: Sesbania speciosa
. Indigofera tinctoria

: Tephrosia purpurea

: Vigna unguiculata/V. sinensis

: Phaseolus aureus/Vigna radiata
: Phaseolus mungo/Vigna mungo
: Macrotyloma uniflorum

: Cyamopsis tetragonaloba

: Trifolium alexandrium



Fig: Wild Indigo. Fig: Cowpea.



Fig: Horse Gram.



Fig: Cluster bean. Fig: Berseem.

b) Non-leguminous green manuring crops
Crops like maize, sorghum, barley and oats can be used as green manure
crops.

Fig: Maize. Fig: Sorghum.



Fig: Barley. Fig: Oats.

B. Ex-situ green manuring/Green leaf manuring
The practice of collecting green leaves from all the available sources and
incorporating them in the soil is called as green leaf manuring.

1. Glyrcidia : Glyrcidia maculata

2. Subabul : Leucaena leucocephala
3. Agase : Seshania grandiflora
4. Pongamia : Pongamia glabra

5. Eupatorium : Chromolaena odorata
6. Neem : Melia azadiracta

7. Cassia : Cassia siamea

8. lIpomea : Ipomoea carnea

9. Yekka : Calotropis gigantia

Fig: Glyricidia. Fig: Subabul.



Fig: Cassia. Fig: Ipomea.



Fig: Yekka.

Green manuring practices

1.

2.

3.

Green manure crop can be grown in any type of soil provided there is sufficient
rainfall or alternatively availability of irrigation water.

For leguminous green manure crop, the seeds should be inoculated with the proper
strain of bacteria. Molybdenum seed treatment could also enhance N fixation.

The green manure crop should be sown with a higher seed rate than usual so that there
will be a good canopy produced very quickly.

Table: Seed rate and biomass production of green manure crops.

SI. No. | Green manure crop | Seed rate (kg/ha) | Biomass yield (t/ha)
1 Sunnhemp 25-40 21
2 Daincha 20-25 26
3 Cow pea 25-30 15
4 Indigo 25-30 12
5 Wild Indigo 25-40 16
6 Green gram 15 10
7 Black gram 15 10
8 Cluster bean 12-15 10

The production of green manures is limited by the deficiency of essential nutrients in
the soil.

The application of phosphatic fertilizers improves the growth of leguminous crop
markedly and promotes the fixation of nitrogen by profuse nodulation.

The best stage at which the crop should be incorporated into soil is when it reaches
the flowering stage. For example sunhemp is ready for turning in at the age of 7-8
weeks whereas, daincha is ready for incorporation when it is 5-6 weeks old.
Incorporation of green manure crops should be done at least 3-4 weeks before sowing
or planting of main crop.

Incorporation of green manure crop is done in the different ways. In some cases, the
plants are cut close to the ground and the green material is put in the furrows opened
by a mould board plough and is later buried. One of the methods is to plank the
material down with a heavy plank or log and then plough the field. The other method
is to mix the uprooted or cut plant material (green leaf manure) by means of disc



harrow.

9. Immediately after ploughing the material, care should be taken to cover it with soil by
using suitable implements to ensure proper decomposition. Proper covering of
material with the soil is especially necessary if the soil moisture supply is deficient.

10. Under certain favorable circumstances, green manure crop such as daincha can be
sown in between the rows of main crops. When daincha is sufficiently grown, it can
be uprooted and mixed with the soil by inter cultivation.

11. Under limited moisture supply conditions, it is advisable to go for green leaf
manuring by growing the green manure crops in one field and add the green material
to another field. By adding this, the moisture required for growing the green manure
crop is saved.

Table: Nutrient content of green manures.

sl No Name : Nutrient content (%) :
o Nitrogen | Phosphorus | Potassium
1 Sunhemp 0.89 0.12 0.51
2 Daincha 0.68 0.13 0.40
3 Cowpea 0.71 0.15 0.58
4 Green gram 0.82 0.18 0.52
5 Black gram 0.82 0.18 0.52
6 Horse gram 0.91 0.18 0.65
7 Glyricidia 0.68 0.16 0.30
8 Pongamia 0.16 0.14 0.49
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