
Principles of Field Crops  Practical Rekawt Rahman Ismaiel 

1 
  

Seeds: 

 

“A mature plant ovule containing an embryo”  

A seed, which develops from an ovule, consists of a partially developed embryo and 

none or various amount of food storage tissue (endosperm) covered by a protective 

seed coat (testa), which derived from sexual function (fertilization). 

The typical seed consists of three main parts are: 

     a- Embryo (zygote). 

     b- Storage food (endosperm).    

     c- Seed coats (testa). 

 

1- Embryo (zygote): 

    The fertilized egg cell or zygote is develops into an embryo which consists at 

first exclusively of cells that are embryonic tissue capable of division. 

2- Food storage (endosperm): 

    Food storage tissue (endosperm) sustains that germinating embryo until root 

and leaves are functionally developed. Endosperm cells contain mostly starch 

with lesser amounts of proteins, oils and / or fats. 

3- The seed coat (testa): 

     Is the outer protective covering of seed, which made up of the ovules, usually 

the seed coat is very thick and may be colored. 

 

 
 

 

Seed Types 

Monocot  seeds such as 
corn and date 

Dicot Seeds such as bean and 
apple.  



Principles of Field Crops  Practical Rekawt Rahman Ismaiel 

2 
  

Monocot seed: 

 Monocots or grain fruits (caryopsis) have only one seed leaf (cotyledon) which encloses 

young leaves over the shoot apical meristem and a protective cap over the root apex. It is 

often only a thin leaf, because the endosperm to feed the new plant is not inside the seed 

leaf. 

Characteristics of monocotyledons 

- One seed-leaf 

- Leaves have parallel veins 

- E.g. grass & maize 

 
 

Dicot seed: 

Dicots have two seed leaves (cotyledons) inside the seed coat, as the bean seed splits in 

half, only one cotyledon is shown. They are usually rounded and fat, because they 

contain the endosperm to feed the embryo plant. Between the cotyledons is the 

hypocotyl axis with the epicotyls (shoot meristem) at one end, and radicle (root 

meristem) at the other end.  

 Characteristics of Dicotyledons 

- Two seed-leaves 

- Leaves have veins in network 

- e.g. sunflower, rose 
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Methods to seed determination and distinction: 

 

1- Morphological description: 

 

a. Seed form and shapes: 

 

There are different kinds of seed shape, globular e.g. chick pea, green gram and field 

pea, lens-shaped e.g. lentil, kidney-shaped e.g. broad bean and kidney bean, irregular 

e.g. sugar beet seed. 

 

     b. Seed size: 

- Very small e.g. tobacco, Egyptian clover. 

- Small e.g. barley, wheat. 

- Medium e.g. green gram. 

- Big e.g. bean, cow pea. 

- Very big e.g. broad bean, ground nut.   

 

     c. Seed surface:        
 - Glossy: e.g. kidney bean. 

 - Roughish: e.g. chick pea. 

       

      d. Seed colors: 
  - White e.g. safflower. 

  - Green: e.g. green gram. 

  - Brown: e.g. broad bean. 

  - Black: e.g. black seed. 

  - Speckled: e.g. cow pea. 

2- Feeling method (by feel): smelling or tasting or rubbing. 

 

3- Laboratory methods:  

a. Chemical testing (analyzing treatment): 

     This method uses to distinguishing between the many varieties in one species for 

example differentiation the varieties of wheat by phenol 1%. 

b. Pathology: 

   Able to distinct varieties by its immunity. 
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c. Anatomy: 

       By the transverse or longitudinal sections of seed, can distinguish the embryo or 

cotyledons position in seed to determination. 

 

Advantage of seed identification: 

  

1- The seed sizes using to limiting seed amount for lot of land (area) requirement for 

example, the broad beans need 20-30kg/donum, while on the other hand to cultivation 

tobacco in green house needs only one table spoon of seed. 

 

2- The relationship between seed size and soil preparation, the small seed cultivation 

needs good smothering, pulverization and a little depth for seeding to obtain better grow, 

and sequent plentiful yield.         

 

 3- Seed weight and size also has an important role to determination irrigation type and 

number with time of irrigation. 

 

4- Seed form (shape) and its surface structure limit the germination period and a 

requirement of water and available water of soils. In other hand some crop seeds, e.g. 

most legume seeds needed maceration process before cultivation. 

  

5-   Seed types have different farming and seed bed. 

 

 

Seed Germination 

 Seed Germination“is the growth of the embryo, resulting in emergence of a shoot 

(epicotyl) and root (radicle). To germinate the seed must be a live and viable, not 

dormant, have a suitable temperature, adequate moisture, an oxygen supply, and for 

some species light.” 

 

The necessary conditions of germination: 

1. Sufficient moisture. 2. Sufficient oxygen. 3. Sufficient heat 4.For some seeds certain 

light condition is needed.  

 

Type of germination: 

1. Hypogeal germination: 
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This implies that the cotyledons stay below the ground. The epicotyl elongates and 

grows, while the hypocotyl remains as the same length. In this way, the hypocotyl 

pushes the plumule above the ground. Normally, the cotyledon is fleshy, and contains 

many nutrients that are used in the germination process. No photosynthesis takes place 

within the cotyledon. The seeds are much bigger than those of plants with epigeal 

germination. Because the cotyledon stays below the ground. e.g. pea and corn. 

2. Epigeal germination: 

 This implies that the cotyledons are pushed above ground. The hypocotyl elongates 

and grows, while the epicotyl stays the same length. In this way, the hypocotyl pushes 

the cotyledon upward. Normally, the cotyledon itself contains lower nutrients in plants 

that show this kind of germination, and photosynthesis starts to take place in it rather 

quickly. The seeds are much smaller than those of plants with hypogeal germination. 

Because the cotyledon is positioned above theground. e.g. cotton and flax. 

 

  

Factors affecting Germination 

 

1. Abiotic factors 

Water, Light, temperature, aeration (oxygen), Soil type and depth of sowing 

 

a. Moisture: water is necessary for rapid germination, which the soil contains about 

50-70% of its water holding capacity. Field crops seed start to germinate when their 

moisture content reaches 26-75%. 

b. Oxygen: many dry seeds particularly peas & beans are unreceptive to gases, 

including oxygen. 

c. Temperature: The temperature range for germination of field crop seeds is from 20-

30 C°.  
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d. Light: Most field crop seeds germinate in either light or darkness. Many of the 

grasses germinate in the presence of light especially when the seeds are fresh. 

 

2. Biotic factors 

Viability of seed and Dormancy period 

a. Seed Viability: When a seed is capable of germinating after all the necessary 

environmental conditions are met. Average life span of a seed 10 to 15 years 

however, some are very short-lived e.g. willow (< 1 week) others are very long-

lived e.g. mimosa 221 years. 

 

b.  Dormancy in seeds: A dormant seed is the one that unable to germinate in a 

specified period of time under all environmental factors that are normally suitable 

for the germination of the non-dormant seed. Dormancy is a mechanism that 

prevents germination during unsuitable ecological conditions.  

 

Causes of dormancy: 

     Dormancy may result from seed characteristics or environmental conditions as 

follows: 

1. Thick or hard seed coats prevent intake of water and oxygen, e.g. legumes. 

2. Seed coats interfere with the absorption of oxygen, e.g. oats & barley. 

3. In some species the embryo is still immature, in others the embryo appears to be 

mature but must undergo certain changes before the germination. 

4. Germination inhibitors which must undergo natural or applied chemical changes 

to permit germination. 

5. High temperature during seed maturity may induce dormancy.  

 

How to breakdown the dormancy: the growth of the embryo and its penetration of the 

seed coat  

1. Break down of barriers a. scratch of seed coat (soil particles) b. breakdown of seed 

coat (soil microbes, gut enzymes) c. Cracking of seed coat (fire)  

2. Changes in physical state - rehydration  

3. Destruction and dilution of inhibitors Light, temperature, water  

4. Production of growth promoters  

 Process of germination: 

     When seeds placed under the proper conditions: 
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1. Seed capable of immediate germination gradually absorb water and the seed 

swollen. 

2. Soluble nutrient particularly diffused from cell to cell and biological process of 

germination will initiate.  

3. Emerging seedling export to light begins photosynthesis early. The growing 

embryo ruptures the seed coat, the radicle first organ to emerge. It is soon following 

by the young shoot (plumule). 

STAGE  EVENTS  

PREGERMINATION  (a) Rehydration – imbibition of water.  

(b) RNA & protein synthesis stimulated.  

(c) Increased metabolism – increased respiration.  

(d) Hydrolysis (digestion) of food reserves by enzymes.  

(e) Changes in cell ultrastructure.  

(f) Induction of cell division & cell growth.  

GERMINATION  (a) Rupture of seed coat.  

(b) Emergence of seedling, usually radicle first.  

POST GERMINATION  (a) Controlled growth of root and shoot axis.  

(b) Controlled transport of materials from food stores to 

growing axis.  

(c) Senescence (aging) of food storage tissues.  

1- Germination %   
                                            

                          
 * 100 

2-Germination speed according to Maguire (1962): 

                                             

                               
   

                                             

                               
 

+  
                                                

                         
 = (seedling/days) 

3-Plumule elongation speed = 
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Radicle elongation speed =   
                      

           
  =           

4- Seed value = 
                                

   
 

OR 

Pure live seed percentage (PLSP) = % purity * % germination  

Exercise: 

    The following data was obtained from 100 seed germination in library:  

The seed purity = 80% 

The germinated seeds = 77 seeds 

The first counting after 1 day = 0 seedlings 

The second counting after 2 days = 0 seedlings 

0/3, 8/4, 25/5, 36/6, 77/7, 77/8 

The final counting after 8 days = 77 seedlings 

   Calculate: 

Germination percentage? 

Germination speed? 

Seed value? 

 

Classification of Crop Plants: Importance of classifying the Crop Plants: 

1. To get acquainted with crops. 

2. To understand the requirement of soil & water different crops. 
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3. To know adaptability of crops. 

4. To know the growing habit of crops. 

5. To understand climatic requirement of different crops. 

6. To know the economic produce of the crop plant & its use. 

7. To know the growing season of the crop 

8. Overall to know the actual condition required to the cultivation of plant. 

Classification based on Climate  Tropical and Temperate  

 

Classification based on use 

(agronomic)  or Agricultural 

Classification  

 

Grain crops, Pulse/legume crops, Oil seeds crops, Forage 

Crop, Fiber crops, Roots crops, Tuber crop, Sugar crops, 

Starch crops, Dreg crop, Spices & condiments/spices 

crops, Vegetables crops, Green manure crop and 

Medicinal & aromatic crops.  

Classification based on growing 

season  

Rainy/Monsoon crops, winter/cold seasons crops and 

Summer crops  

Classification based on life of 

crops or duration of crops  

Seasonal crops, Two seasonal crops, Annual crops, 

Biennial crops and Perennial crops. 

Classification based on  cultural 

methods  

Rain fed and Irrigated crops 

Classification based on root 

system  

Tap root system, Adventitious/Fiber rooted 

Classification based on economic  

importance 

Cash crop and  Food crops 

Classification based on length of 

photoperiod required for floral 

initiation  

Short-day plants, Long day’s plants and Day neutral 

plants 

Classification based on 

photosynthesis’ (Reduction of 

CO2/Dark reaction)  

C3 Plants, C4 plants and Cam plants 

Classification based on No. of 

cotyledons  

Monocots or monocotyledons and Dicots or 

dicotyledonous 
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The Agricultural classification (cereals and horticulture) include all the types that will be mentioned in 

the lectures are important for us. 

Cereals 
All cereals belong to the grass family and their characteristic fruit is caryopsis in which 

pericarp remains completely fused with seed coat. They are rich in carbohydrates, 

proteins, oils and vitamins. Moisture contents of cereals are very low and as such they 

can be stored for long periods without deterioration. 

 

Some important cereal crops: cereal crops are usually classified into the following two 

groups: 

1- Major cereal crops – these include wheat, barley, rice and maize.  

2- Minor cereal crops – these 

include oats and rye. 

 

i. Wheat          Botanical 

name: Triticum spp    

Family: Poaceae   

Botanical characteristics: 

Wheat is an annual herb. The stem is 

about of 60-150 cm which is 

differentiated into nodes and 

internodes. The stem produce tillers 

at the base. The inflorescence is spike 

which consists of 15-20 spikelets. 

The spikelets is enclosed by a pair of 

glumes and consists of 1-5 florets. Each floret has its own lemma and a thin palea, 

investing two lodicules, three stamens and a single pistil. 

 

 

Wheat cultivation: 

Wheat is adapted to a variety of climates. Moderate annual rainfall of 330-900 mm is the 

most suitable for this crop. Wheat can be grown on all kinds of soils except saline or 

acidic soils.   

 

ii. Barley    Botanical name:  Hordeum vulgare               Family: Poaceae 

Botanical characteristics: 
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Barley is an annual herb with 50-120 cm high. It resembles with wheat in habit. The 

inflorescence is a dense terminal spike with three sessile spikelets. The grain is usually 

invested by a lemma and palea, on the basis of arrangement of spikelets in the 

inflorescences, species of barley can be classified into three categories: 

1- Six-rowed barley. All the three spikelet's at a node are fertile. The spikelet's are in six 

distinct rows arranged at a uniform distance around of the inflorescence. The mature 

grains are thus also arranged in six rows. Examples: Hordeum vulgare, H. 

intermeidium. 

 

2- Four-rowed barley. All spikelet's at a node are fertile and a grains are arranged on 

four rows on the rachis. 

 

3- Tow-rowed barley. Only the central spikelet's are fertile, whereas the lateral spikelet's 

are sterile. The grains are arranged in two rows on the rachis. Examples: H. distichon, 

H.deficiens.  

 

Barley cultivation: 

Barley has wide ecological adaption; it thrives best in cool climate and does not prefer 

hot and humid areas. 

 

3. Rice or Paddy  Botanical name: Oryza sativa   Family: Poaceae  

Botanical characteristics: 

Rice is a staple food of south East Asia. It is an annual herb with a jointed stem (culm) 

50-150 cm high. The inter nodes are short in the basal region, but upwards they are long 

and hollow the culms are fully or partially covered by leaf sheaths. Tillers develop from 

the lower nodes of the stem. Grains with husk are referred to as paddy and when husk is 

removed they are known as rice. Paddy consist about 20% husks. 

 

Paddy cultivation: 

It is best suited to the regions that have high temperature high humidity, prolonged 

sunshine and assured supply of water. The crop completes its life-cycle within 140-160 

days. 

 

Pulse crops 

All pulses belonging to family Fabaceae (Legume family) are an important protein 

source of vegetarian diet. Besides, they also serve as excellent foliage and cattle feed. 

 

i. Broad bean (Horsebean)  Botanical name: Vicia faba Family: Fabaceae 
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Botanical characteristics: 

Broad bean is an annual herb attaining a high of 30-80 cm. The leaves are compound 

with 3-7 leaflets. The stem usually four ribbed. The 2-3 white flowers. The pods are 

thick variable in size, about 10-30cm. The seeds are compressed from each sides, large, 

seeds dark chestnut when ripe. 

 

ii. Chickpea Botanical name: Cicer arietinum Family: Fabaceae 

Botanical characteristics: 

Chick pea is a much branched annual herb attaining high of 25-50 cm. The leaves are 

compound with9-15 pairs of leaflets. The plant is covered with glandular hairs. The 

white to pinkish flowers are usually borne singly. The seeds are wrinkled or smooth and 

the cotyledons are thick and yellowish. At maturity, the plants are cut close to the 

ground when the leaves turn reddish brown. 

 

iii. Lentil Botanical name: Lens  esculent  Family: Fabaceae 

Botanical characteristics: 

The plant is annual herb abundantly branched, 25-40 cm high. The leaves are compound 

with 5-7 pairs of ovate leaflets. The 

white pinkish or blue-purple flowers are 

borne singly, the pods are short, and each 

contains two lens-shaped seeds. The 

seeds are brown, gray or red in color 

with yellow or deep orange cotyledon. 

 

Oil crops                

Oils and fats are known to human since 

pre-historic times. The ancient Egyptians 

and Phoenicians used vegetable oils for 

food and for massaging or anointing their 

bodies.   

 

i. Sunflower Botanical name: Helianthus  annuus  Family: Asteraceae (Compositae)  

Botanical characteristics: 

The plant is an annual herb or shrubs attaining 1-2m high. The stem is tubers solid and 

hairy. The flowers are yellow, sessile and collected in a head. The head bearing two 

types of flowers, the tubular or disc florets- bisexual- and the peripheral ligulate or 

neutral )عديم األسدية(   ray florets.  
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Harvesting is usually done when involucre bracts turn yellow. The heads are cut and 

spread out to sun light to dry.   

ii. Sesame Botanical name: Sesamum  indicum    Family: Pedaliaceae 

Botanical characteristics: 

The plant is an annual herb attaining a high of up to 2m. The flowers are solitary axillary 

or in groups of two or three. They are bell-shaped and pinkish-white. The fruit a bony 

capsule containing small seeds. The seeds are white-yellow or brown or black. The crop 

requires frost free days to grow, and matures within 100-140 days. Harvesting is usually 

done when leaves turn yellow and start drooping but capsules are still greenish. 

 

Fiber crops 

After food plants, fiber plants are the most important in their usefulness to mankind. 

Since time immemorial people have been using fiber of plants origin for their clothing 

and many other needs.   

  

i. Cotton  Botanical name: Gossypium spp         Family: Malvaceae 

Botanical characteristics: 

Cotton is an annual herb, have branching stems, and showy flowers each with five sepals 

united in cuplike calyx and five petals whitish or yellowish color that often turn pink 

with edge. The boll or the capsule is containing the seeds are fuzz. The flowering started 

after 60-70 days of sowing, and the time from flowering to the opening of the boll about 

45-65 days. When the boll is ripe, the capsule splits along the lines and the cotton 

pushing out beyond the walls of the capsule.  

 

ii. 2. Flax Botanical name: Linum  usitatissium                         Family: Linaceae  

Botanical characteristics: 

Flax is an annual herb. The sky-blue or white flowers in terminal racemes. The seeds are 

oval smooth and flattened with a shining yellow to reddish brown testa and a distinct 

raphe line along one edge. The crop grows best on clay loams; soil PH 6.6-7.6 is best 

suited to the plant. It is mainly grow as a mixed crop with gram, wheat, barley, etc. The 

crop matures in about 6-7 months.  

 

The report: 

Write briefly the general information about either or both wheat and corn seeds, the 

procedure of the germination and all the counting. Use all the rules we have learned in 

the second lecture. 

 

For each kind of seed: 
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1. Record the number of seeds you planted.  

2. Record the number of seeds that germinated. 

3. Write a fraction that compares the number of seeds that germinated to the number 

of seeds that were planted. 

4. Change each fraction to a fraction that has a denominator of 100. 

5. Show each fraction as a percentage. 

 For example, if you planted 50 radish seeds and 35 seeds germinated, you would 

write 35/50 = 70/100 = 70%. The germination rate is 70%. 

 

Horticulture  

Horticulture – The science and art of cultivating flowers, fruits, vegetables, turf and 

ornamental plants in an orchard, garden, nursery, or greenhouse, on a large or small 

scale. 

Botany – A branch of biology dealing with plant life, (i.e., anatomy, taxonomy, 

genetics, physiology, ecology etc.). The science of applied botany deals with plants 

grown in uncultivated settings. 

Agronomy – A branch of agriculture dealing with field crop production and soil 

management. 

Forestry – The science of developing, caring for or cultivating forests; the management 

of growing timber. 

 

Horticulture classification 

Plants have been grouped by various common characteristics to help scientists and 

agriculturist communicate similar ecological adaptations and cultural requirements.  For 

example, the term “shade plants” indicates plants tolerant to various levels of shade. 

“Xeric” groups those plants requiring less supplemental irrigation in our climate.    

 

Some common classifications used in horticulture. 

1. Classification by use  

I.  Edibles 

     A.  Fruits                 1) Tree fruits                                2) Small fruits 

     B.  Vegetables         1) Warm season vegetables         2) Cool season vegetables 

     C.  Herbs                 1) Culinary                                   2) Medicinal 

     D.  Nuts 

II. Ornamentals 
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     A.  Woody plants                    1) Trees                        2) Shrubs 

     B.  Herbaceous plants             (Flowers) 

Note: Do not confuse the multiple uses of the word “fruit”.  In reference to “fruits and 

vegetables”, “fruit” refers to crops primarily used in some European cuisine as a 

dessert (peaches, apples, strawberries, and raspberries).  “Vegetables” refers to crops 

served as part of the main entrée (potatoes, carrots, corn, and lettuce).  In this frame of 

reference, tomatoes are vegetables.  In reference to “fruit” as a part of plant anatomy 

(i.e., roots, stems, flowers, fruits and seeds) tomatoes, squash and watermelons are fruit. 

 

2. Classification by Climatic Requirements (mainly Temperature Requirements) 

a. Tropical plants originate in tropical climates with a year-round summer-like growing 

season without freezing temperatures.  Examples include banana, mango and 

pineapple. 

b. Sub-tropical plants cannot tolerate severe winter temperatures but need some winter 

chilling.  Examples include citrus, dates, figs, and olives. 

c. Temperate-zone plants require a cold winter season as well as a summer growing 

season, and are adapted to survive temperatures considerably below freezing. 

Examples include apples, cherries and peaches. In temperate-zones, tropical and sub-

tropical plants are grown as annuals and houseplants. 

d. Cool season plants thrive in cool temperatures (40°F to 70°F daytime temperatures) 

and are somewhat tolerant of light frosts. Examples include peas and lettuce. 

 Warm season plants thrive in warm temperatures (65°F to 90°F daytime 

temperatures) and are intolerant of cool temperatures. Examples include corn, 

tomatoes, and squash.   

3. Classification by elevation and plant life zones 

4. Classification by ecological adaptation 

5. Classification by stem and leaf texture 

6. Classification by growth habit 

7. Classification by life span 

  

Branches of Horticulture: 

Horticultural Science is the most distinct branch of Agricultural Sciences and can be 

divided into four different branches as follow. 
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A) Main Branches: 

Sr. 

No. 

Branch Description 

1. Pamology It deals with production and cultivation of fruit crops (which 

includes planting, harvesting, storing, processing and marketing 

of fruits and nuts crops). 

2. Olericulture It deals with production and cultivation of vegetable crops (which 

includes planting, harvesting, storing, processing and marketing 

of vegetable crops)  

3. Ornamental 

horticulture or 

Floriculture 

It deals with cultivation of ornamental flowers (growth and use of 

plants for their beaty includes flowering and foliage plants used 

both indoors and out) and land scaping.  

4. Fruit and vegetable 

preservation 

It deals with the principles of fruit and vegetable preservation. 

More commonly includes fruit technology. 

  

B) Sub Branches: 

1. Plantation and Medicinal plants. 2. Ornamental Gardening 3. Landscape gardening 

and 4. Nursery plant production 

 

Nursery  

What is a nursery? 

A nursery is a place where plants are propagated and grown to usable size. It includes of 

nursery beds, paths, irrigation channels, etc. 

 

The Importance of Nursery 

1. Some species are not annual good seed bearer, but need to be planted annually. To meet 

the need of seedlings of such species, nursery is important. 

2. Slow growing species need a nursery to be planting out to avoid competition 

3. The best method of introduction of exotics (foriegns) is only by nursery 

4. Planting of nursery-grown plants is the surest method of artificially regenerating poor 

and barren or unfertile sites. 
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The purpose of constructing nurseries 

1) Providing suitable environmental condition for propagation. 

2) Taking care of highly productive with suitable environmental conditions and 

protecting them from diseases. 

3) Providing suitable environmental condition specially for scientific tests. 

4) Providing the gardens with seeding that agriculture needs in certain seasons.  

 

Thetype of nurseries 

Nurseries can be divided by use and purpose of its establishment:-  

1- Public N.   2- Private N.   3- Commercial N. 

 

Nurseries are divided in terms of speciality and agriculture crops production in to 

four types: 

1- Fruit tree N.      2- Vegetable N.   3- Ornamental N.   4- Forest N. 

 

Conditions to establish nurseries: 

1- The land site should have a good drainage to improve the soil aeration and disposal of 

the additional water. 

2- Providing a good and permanent source of irrigation water. 

3- There should be sun but no storm wind and be fenced around the nurseries. 

4- The nurseries must be near city or road. 

5- Nursery must be far from the affected or neglected old gardens or agriculture residues 

infected with insects and plant diseases and weeds due to lack of transmission of 

nurseries. 

6- Ensure the viability of maternal plants near the N. to take the section and rootstocks. 

 

Protected house 

1- Lath house   2- Plastic H.    3- Glass H.    4- Hot bed    5- Cold bed 

 

Types of container 

1- Containers that are used for several times 

2- One- time used pots 
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The most important circles used 

1- Soil   2- Sand   3- Manure      4- Decaying leaves (Leaf mold)  

 

Sterilizing soil and pots used for planting and germination 

1- By heat treatment          2- By chemical elements     3- Immersion in fungicides 

 

Weed and weed control 

A weed may be defined as "a plant out of place or a plant where is not desired ". 

 

A weed could also be defined as "a plant that does more harm than good and has the 

habit of intruding where not wanted. A plant is often termed weed when it has one or 

more of the following characteristics: 

1. Little or no value as in (medicinal, nutritional or energy). 

2. Very high growth rate and/or ease of germination. 

3. Exhibits competition to crops for space, light, water and nutrients. 

 

fer 

Advantages of weeds: 

1) It adds organic matters to the soil. 

2) It adds mineral nutrient to the soil. 

3) Prevents the leaching of nutrients from the soil. 

4) It controls water or wind erosion. (تعرية). 

 

Weed classification: 

The habit of life, growth, and propagation of weeds, very important factors to limiting 

the methods of weed control. Hence, we studied the two main systems of weed 

classification: 

 

1) Natural classification: 

     This study deals with  as follow: 

 Fungi: the plants which possess chlorophyll and lives in aquatic places, it may 

presents in rice field. 

 Monocot weeds: e.g. Cynodon dactylon. 

 Dicot weeds: e.g. Alhagi maurorum Fis. 

 

2) Artificial classification: 

It classified according to special characteristics of weed: 
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1. According to its distribution: 

 Some weeds showing up from cannels or irrigation ditch and road sides' e.g.  

Imperata cylindrical (الحلفا). 

 Some weeds present with certain crop, because of the similarity of life duration. 

 Some weeds have best existence in certain soil than another, e.g. Alhagi maurorum 

(Prickly alhagi) lives well on sandy soils. 

 

2. According to life cycle: 

 Annuals: 

Winter weeds e.g. Medicago hispida (Bur clover). 

Summer weeds e.g. Amaranthus retroflexus (Rough pigweed عرف الديك) 

 Biennial: e.g. Daucus carota L. wild carrot الجزر البري 

 Perennial: e.g. Cyperus rotundus L. Nut Grass السعد & Cynodon dactylon Bermuda 

Grassالثيل. 

 

Poisonous weeds: 

Some weeds has an injure effects to animals and humans e.g. sorghum it causes gastritis 

or stomach inflammation when eaten this plants especially at the first stages of growth, 

in reason to high contain of prussic acid. 

 

Persistence of weeds: 

 Weeds usually are able to survive in competition with crop plants because of: 

1. A wide range of adaptability. 

2. Effective, means propagation such as by underground parts.  

3. It produce large amount of seeds/plant. 

4. Weed seeds remain viable in the soil for many years. 

 

Weed control: 

Is the botanical component of pest control, using physical and chemical methods to stop 

weeds from reaching a mature stage of growth when they could be harmful to 

domesticated plants and livestock. In order to reduce weed growth, many "weed control" 

strategies have been developed in order to contain the growth and spread of weeds. 

The most basic is ploughing which cuts the roots of annual weeds. Today, chemical 

weed killers known as herbicides are widely used. 

 

Weed eradication: 
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Means complete elimination of all live plants, plant parts and the seeds of a weed 

invasion from an area. 

 

The common methods of weed control are: 

1. Cultivation.                                             

2. Mowing                          

3. Flaming 

4. Pasturing. 

5. Crop rotation.                   

6. Use of clean seeds.  

7. Chemical herbicides.                                                                                      

 

Chemical herbicides: 

Chemical herbicides are different according to their time of application: 

 Pre-planting. 

 Pre-emergence. 

 Post-emergence. 

 

They also classify according to their mode of action, could be selective or non-selective 

herbicides. 

A. The selective weed killer: such as: 

2-4,D for broad leaved. 

MCP for thistle. 

Barban for narrow leaved. 

TCA for Johnson grass. 

B. The non-selective herbicide (weed killer): such as  Gramaxone. 

 

Lecture 6 
Soil management (Land preparation) 

Tillage (Plowing) 

     Observation and experiments have shown that certain crops are adapted to certain 

kinds of soil. As a rule, the small grain and grass crops flourish )تزدهر(   most luxuriantly 

 on the heavier classes of soil, such as clay and clay loam. Corn, however, dose)خصب( 

best on loam and silt loam, while potatoes and truck crops give best results when planted 

on loam or sandy loam. Crops requiring a large amount of cultivation usually give best 

results on the soils of coarser )خشن(   texture, as these soils are more easily worked and 

are less affected by rains and dry weather. 
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Soil management (Land preparation) 

Tillage (Plowing) 

     Observation and experiments have shown that certain crops are adapted to certain 

kinds of soil. As a rule, the small grain and grass crops flourish )تزدهر(   most luxuriantly 

 on the heavier classes of soil, such as clay and clay loam. Corn, however, dose)خصب( 

best on loam and silt loam, while potatoes and truck crops give best results when planted 

on loam or sandy loam. Crops requiring a large amount of cultivation usually give best 

results on the soils of coarser )خشن(   texture, as these soils are more easily worked and 

are less affected by rains and dry weather. 

Functions of tillage: 

1. To create a deep seedbed physically, chemically and biologically fitted to the growth 

of the crops. 

2. To add humus and fertility to the soil by covering burying crop residues and manures 

so that they are incorporated in the soil. 

3. To prevent and destroy weeds or other unwonted vegetation. 

4. To leave the soil in such condition that air will circulate freely. 

5. Leave the soil in such condition as to retain moisture from rain. 

6. To destroy insect as well as their eggs, larvae and breeding places. 

7. To leave the surface in a condition to prevent erosion by winds.  

 

Good plowing conditions: 

1. Choosing the suitable equipment and the soil surface must be dry, with remaining 

humid or moist underground. 

2. The plowing must be straight and contiguous. 

3. Cleaning the field from wastes, big parts of plants and there residues. 

4. The second tillage or plowing must be vertically on the primary tillage. 

5. Adjusts the plowing depth according to soil structure, equipment, and the crop. 

6. Changing the plowing deeps from year to following years. 

 

Depth of plowing: The depth of plowing varies with: 
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1. Soil type. 

2. Time of plowing. 

3. Kind of crop. 

4. Presence of grasses and its distribution. 

The plowing depends on soil type and kind of crops for example clay and heavy soils 

plow more than one, to disintegration and crushing clods well, with the perennial 

crop field A practical depth to plow seems to be about 5 – 8 inches.   

Time of plowing:  The time of plow will vary with the: 

1- Climate: In the drier regions the land should be plowed and kept prepared for as 

long a time as possible before the crop is planted. While in the humid areas, the 

time of plowing will depend on crop and soil condition. 

2- Crop type: For growing wheat and barley which is fall sown, plowing should be 

done in the summer. While for corn (maize), cotton, cowpea, soybean, and other 

spring-sown crops, the plowing must be done in the fall or the spring. 

3-  Soil condition: heavy soils, such as clay and clay loams which are to be planted 

in the spring, should be plowed in the fall or winter and the seedbed further 

prepared in the spring. 

Smoothing and harrowing: 

       This operations is done after plowing, the objective for these reason to crushing the 

big clods directly after plowing also kills the grown weeds by utilization the harrowing 

equipment's. 

 

Leveling: It means to compact the soil surface to: 

1. Facilitation the irrigation, especially in the areas which based on irrigation, to 

reaching water homogenously. 

2. Performance mechanical process successfully. 

3. Grantee of fertilizers distribution. 

4. Avoiding water losing, especially in sandy soils. 

 

Equipment uses to plowing, smoothing, harrowing and leveling: 

    The right type of equipment's must be choosing in relation to: 

1- Soil characteristics. 

2- Type of weeds. 
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3- Soil salinity. 

4- Soil moisture retention. 

5-  Soil erosion. 

The implements used in preparation of the seedbed can be divided into two groups: 

1-  Primary tillage:  

The primary tillage implements leave the soil surface rough and cloddy, a 

condition    necessary to check with erosion. These include, disc plows, sub-soil 

plow, and chisel plow. 

2- Secondary tillage: 

Lighter and finer operations performed on the soil after primary tillage, but before 

and after seed placement, are termed secondary tillage. Secondary tillage implements 

include the harrows and sweeps.  

1- Mold boards plow (plough):    المحررا  الالر

 A mold board plough is very commonالمطرحر 

implement used for primary tillage operations. 

This plough performs several functions at a 

time. 

Functions: 

A- Cutting the furrow slice. 

B- Lifting the soil. 

C- Turning the furrow slice. 

D- Pulverizing the soil. 

 

2- Chisel plow:It is a plough used to cut through 

hard soils by means of a number of narrow tines. It 

is used before using the regular plough. It is useful 

for breaking hard layers of soil just below the 

regular plowing depth. 

 This layer of soil which is called hard pan or 

plough sol is very tough and hard. 

  

3- Disc plow: يالقرص بالمحراث القال  
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    Is a plow which cuts turns and in some cases breaks furrow slices by means of 

separately mounted large steel discs. It is especially good for plowing hard dry land. 

 

 

4- Rotary plow : المحراث الدوار 

     It is a plough used to cut and 

pulverize soil by impact forces by 

means of a number of rotary tines or 

knives which are mounted on a 

horizontal rotor. Rotary plough is also 

called as Rotary tiller. It is suitable for 

shallow cultivation and weed control. 

 

 

5- Spike tooth harrow: 
    It is used to break clods, stir the soil, 

uproot the weeds, level the ground, 

break the soil crust and cover the seeds. 

Its principal use is to smoothen and 

level the soil directly after plowing.   

 

 

 

6- Spring tooth harrow: 

It is a harrow with tough 

flexible teeth suitable to work in 

hard and stony soils. having loops 

of elliptical shape.. It is used in 

the soil where obstructions 

 like stones, roots and (عوائق)

weeds are hidden below the 

ground surface. 

 

 

 

7- Sub-soil plow:  محاريث تحت التربة    
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      Sub-soil are used to break through and shatter compacted or otherwise 

impermeable soil layers and to improve rainfall penetration. They have heavy standards 

that can be operated at depths of 45 to 75 cm or more. They are most effective under dry 

and firm soil conditions. A sub soiling operation is usually followed by another primary 

tillage. 

 

    
 

 

 

 

 

Fertilizers and fertilization 

 

Compost material added to the soil to help the plants grow. Farmers use several types of fertilizers 

to produce abundant crops. Fertilizers contain nutrients that are essential for plant growth and 

some fertilizers made from organic materials, such as animal manure and sewage.  

Human have used the fertilizers for thousands of years, even without knowing  the benefit of these 

fertilizers to the plant. Then it was noticed that the animal manure and wood ashes and some other 

minerals help the plant to grow strongly. During the nineteenth century and early twentieth 

century, researchers discovered that some of the chemical elements essential for plant nutrition. 

Farmers use at the present time large quantities of fertilizer annually around the world. The total 

yield increases in production due to the addition of fertilizer. 
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Selection fertilizers for application: 

 

The following points must take into account: 

1. The fertilizer must suit the soil reaction. 

2. Under saline soils and water logged conditions. 

3. The fertilizer must suit the crop plants. 

4. Relative cost of the fertilizer. 

 

Kind of fertilizers: 

 

1. Chemical fertilizers. 

2. Organic fertilizers. 

3. Biological fertilizers (Soil microbes). 

 

Chemical fertilizers:  

 

A chemical fertilizer is a substance applied to soils or directly onto plants to provide 

nutrients optimal for their growth and development. The essential nutrients contained in 

these fertilizers are nitrogen, phosphorous, and potassium (NPK), as well as other nutritional 

substances in smaller amounts-all presented in a form that can easily be absorbed and 

metabolized by plants.  
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1- Simple fertilizers: 

 

A-Nitrogen: (N) absorbed in NO3
- or NH4

+. Means the most important fertilizers that includes 

N. e.g. Urea which contains about 47% N has an acid influence on soil PH. 

Therefore uses plenty in Iraq because it basic soil contains. While the ammoniums sulfate 

contain of about 21% N., in whitish small crystal form, and Calcium nitrate also has the same 

form. The most important characteristic of nitrogen fertilizers is the instant and rapidly loss 

in soil, further it must applied twice, once add at soil preparing time and the second addition 

at the vegetative growing stage. 

 

The nitrogen fertilizers available as: 

1. Ammonium sulfate (NH4)2SO4: Include 20-21% N, and 24% S.  
2. Urea CO(NH2)2: It is contain a large percentage of N, about 42-47% N. 
3. Ammonium nitrate NH4NO3: Include 33% N. 
4. Calcium nitrate Ca(NO3)2: Include 15% N.  
5. Sodium nitrate NaNO3: Include 16% N. 

 

B-Phosphorus: The phosphorus must be easy to dissolution in soil solution and it should be 

available for plant absorption. Otherwise it may be reacting with soil molecules and altered 

to fixed matters when it applies to soil, to make the plants unable absorbs phosphorus 

easily. 

The availability of phosphorus depended on: 

1. Soil acid (PH). 

2. Rate of clay in soil. 

3. Amount of organic matters and its decomposition. 

4. Crop type. 
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Kinds of phosphorus: 

1. Super phosphates: 
a- Mono- calcium super phosphate. Ca(H2PO4)2 . The rate of P2O5 (phosphorus pentoxide) is 

about 16-20%. 
b- Bi- calcium super phosphate. Ca2HPO4. The rate of P2O5 is about 32% (not available in 

Iraq). 
c- Triple-calcium super phosphate. Ca3(PO4)2. The rate of P2O5 is about 42-48% (more 

commonly used). 
2. Ammonium phosphate. The best kinds of use in mono- ammonium phosphate (MAP). 

Include 48% of phosphoric acid and 11% nitrogen. The advantage of phosphors is a facility 

of store and transporting.  

3. Bone powder. Include 20-25% phosphoric acid and 2-4% N. 

 

Phosphorus applying methods: 

 

1. In soft powder form (powdered), applied by broadcasting in dry fields, because its make 

easy for plant using especially in phosphate rocky lands. 

2. The instant phosphors, applied in solution dissolved in water, but the first method is 

best to plants have an extreme uses. 

   

C-Potassium: Most of the Iraq soils contains a good range of potassium, therefore must 

doing a good soil potassium contain testing to know the K rate and its availability in certain 

soils before operation applying.  

Potassium has an important role to balancing the overlapping N or P substances, hence its 

existence appear in compound fertilizers. 
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Some important trade potassium fertilizers: 

 

1. Potassium chloride (KCl): Include 47-61% K2O, trading name Muriate of potassium, the 

more uses and applied in granular or powdered, white-light red color. 

2. Potassium sulfate (K2SO4): Include 47-52% potassium oxide K2O with salt form. 

3. Potassium nitrate (KNO3): Include 44% K2O and 13-36% nitrogen, powdered, in white 

color. Called biter salt.  

 

 2- Compound or mixed fertilizers: 

 

The compound fertilizers include two or three essential nutrient components of (N, P, K). 

The rate of components in compound fertilizers is the rate by wholly weight, for example 

(4-7-10) NPK Such as NPK which mean 4 portions N, 7 portions of P2O5, and 10 portions of 

K2O. There are different kinds of compound fertilizers structure, but the most desirable in 

markets until now are: 10-10-10, 5-18-18, and 0-20-20.  

 

Organic fertilizers: 

Organic fertilizers are fertilizers derived from animal or vegetable matter. 

Organic fertilizer can be made from various natural materials like livestock manure, meal 

made from blood, bones, feathers as well as fish and seaweed. 

Application of organic fertilizer provides organic material for microorganisms in the soil to 

decompose into a form that plants can consume.  
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Green manures: 

Green manures are fast-growing plants sown to cover bare soil. Often used in the 

vegetable garden, their foliage smothers weeds and their roots prevent soil erosion. When 

dug into the ground while still green, they return valuable nutrients to the soil and improve 

soil structure. 

 

 

 

 

 

Exercises: 

 

1.  A farmer has a field of 35 donum, he wishes to apply the ammonium-sulfate of 

100kg/do, but the certain fertilizer is not available. How he can replaces it with urea? 

Note/ measuring the require urea for field supplying  

Urea 47% N: Ammonium sulfate 21% 

35 * 100 = 3500 kg/field. 

 

 

    Fertilizer           N     

100    21            3500 * 21  
3500             ?                   100 

 

= 735 kg net N require 
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    Fertilizer            N     

        100               47 

3500              ?                     3500 * 47           

                                               100 

2. From an experiment on cotton crop, four fertilizer application treatments used in four 
blocks and each block = 4.5 m2. If you had the following treatments: 
 

a. 20 kg of P2O5/do. 
b. 30 kg of P2O5/do. 
c. 40 kg of P2O5/do. 
d. 50 kg of P2O5/do. 

Find out: 

a- The amount of super-phosphate if the rate of P2O5 contains is similar (18%). 
b- The cost of fertilizers, if the price of (1) kg of super-phosphate =12000 ID. 

 

Treatment 1                                      

Fertilizer           P2O5       

     100                18 

            ?                   20                        20 * 100   

- - - - - - - - - - - - - - - - - -                           18     

Treatment 2                                      

Fertilizer           P2O5       

     100                18 

            ?                   30                        30 * 100   

= 1645 kg urea need 

? =   = 111 kg/do.  

 

? =   = 166 kg/do.  
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- - - - - - - - - - - - - - - - - -                           18     

Treatment 3    

Fertilizer           P2O5       

     100                18 

            ?                   40                        40 * 100   

- - - - - - - - - - - - - - - - - -                           18     

Treatment 4   

Fertilizer           P2O5       

     100                18 

            ?                   50                        50 * 100   

- - - - - - - - - - - - - - - - - -                          18     

                                                                               

 

1 donum = 2500 m2  

                           

Fertilizer           area       

     111              2500 

            ?                  4.5                        111 * 4.5   

- - - - - - - - - - - - - - - - - -                          2500    

                                                                Su. Pho. need for Treatment 1 

 

? =   = 222 kg/do.  

 

? =   = 277 kg/do.  

 

? =   
= 0.199 kg/do.  
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Fertilizer           area       

     166              2500 

            ?                  4.5                        166 * 4.5   

- - - - - - - - - - - - - - - - - -                         2500    

                                                                Su. Pho. need for Treatment 2 

 

Fertilizer           area       

     222              2500 

            ?                  4.5                        222 * 4.5   

- - - - - - - - - - - - - - - - - -                         2500    

                                                                Su. Pho. need for Treatment 3 

 

Fertilizer           area       

     277              2500 

            ?                  4.5                        277 * 4.5   

- - - - - - - - - - - - - - - - - -                          2500    

                                                                Su. Pho. need for Treatment 4 

 

The total fertilizer needed for research: 

0.199 + 0.299 + 0.399 + 0.498 = 1.395 kg. 

? =   
= 0.299 kg/do.  

 

? =   

= 0.399 kg/do.  

 

? =   

= 0.498 kg/do.  
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The cost of one unit of nutrient in a fertilizer is the unit of value. 

Cost = 1.395 * 12000 = 16740 I.D. 

 

Home work: 

 

A farmer has a field of flax crop. From an experiment on three fertilizer application 

treatments used in three blocks and each block = 6 m2. If you had the following 

treatments: 

20 kg of k2O/do. 

30 kg of k2O/do. 

40 kg of k2O/do. 

 

Find out: 

1-The amount of potassium sulfate if the rate of k2O contains (47%). 

2-The cost of fertilizers, if the price of 1 kg of potassium sulfate = 10000 ID. 

 

 

 

 

Home work: 
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A farmer has a field of flax crop. From an experiment on three fertilizer application 

treatments used in three blocks and each block = 6 m2. If you had the following 

treatments: 

20 kg of k2O/do. 

30 kg of k2O/do. 

40 kg of k2O/do. 

Find out: 

1-The amount of potassium sulfate if the rate of k2O contains (47%). 

2-The cost of fertilizers, if the price of 1 kg of potassium sulfate = 10000 ID. 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

Treatment 1                                      

Fertilizer           K2O       

     100                47 

            ?                   20                        20 * 100   

- - - - - - - - - - - - - - - - - -                         47     

Treatment 2                                      

Fertilizer           K2O       

     100                47 

            ?                   30                        30 * 100   

- - - - - - - - - - - - - - - - - -                         47     

Treatment 3    

Fertilizer           K2O       

= 42 kg/do.  

 

= 63 kg/do.  
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     100                47 

            ?                   40                        40 * 100   

- - - - - - - - - - - - - - - - - -                         47                                                            

1 donum = 2500 m2  

 

Fertilizer           area       

    42                2500 

            ?                   6                           42 * 6   

- - - - - - - - - - - - - - - - - -                      2500    

                                                                                          K2O need for Treatment 1 

      

Fertilizer           area       

    63                2500 

            ?                   6                           63 * 6   

- - - - - - - - - - - - - - - - - -                      2500    

                                                                                          K2O need for Treatment 2 

 

Fertilizer           area       

     85               2500 

            ?                   6                             85 * 6   

- - - - - - - - - - - - - - - - - -                        2500    

= 85 kg/do.  

 

= 0.10 kg/do.  

 

= 0.15 kg/do.  

 

= 0.20 kg/do.  
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                                                                                          K2O need for Treatment 3 

The total fertilizer needed for research: 

0.10 + 0.15 + 0.20 = 0.45 kg. 

 

The cost of one unit of nutrient in a fertilizer is the unit of value. 

Cost = 0.45 * 10000 = 4500 I.D. 

natu 


