LECTURE 3 – SEEDS AND SOWING
___________________________________________________________________
What is Seed?

Seed may be defined as “fertilized ovule consisting of intact embryo, stored food (endosperm) and seed coat which is viable and has got a capacity to germinate”. 
Embryo has two parts 
a) Plumule (grows upward as shoot) 
  b) Radicle (grows downwards as roots).

Plant propagation is the multiplication of plants either by sexual or asexual means or by both.

Sexual   : Seed

Asexual : Stem Cuttings, Rooted slips, Tubers, Tuberous roots, Corns, Rhizomes

                            Grafting, Budding, Layering (Horticultural crops)

Sugarcane is planted with stem cuttings known as setts. Forage grasses like napier grass, guinea grass, para grass etc are mainly propagated by stem cuttings or rooted slips. Tubers are used as seed material in potato

Differences between seed and grain
	Sl.
	Seed
	Grain

	1.
	Viable seeds used for sowing & multiplication are called seeds
	seeds used for human consumption are called grains

	2.
	It should be a viable one 
	Need not be a viable one

	3.
	It should have maximum genetic and physical purity
	Not so

	4.
	Should satisfy minimum seed certification standards
	No such requirements



	5.
	It should be completely treated with pesticide/fungicide to protect seed against storage pests and fungi 
	It should never be treated with any chemical, since used for consumption  

	6.
	Should be compulsorily certified/truthful  labeled 
	No such condition in grain production

	7.
	It should satisfy all the quality norms
	Not considered


Characteristics of good seed
As we say, “Reap as you sow”, the good quality seed must have following characters:

· The seeds should be pure with high germination and vigorous.

· The seeds should be free from seed borne diseases and physiological disorders due to deficiency of plant nutrients.

· Seeds should be remain in optimum size and shape.

· Seed must have an optimum color.

· Seed should be free from weed seeds and inert materials.

· The seed should be free from insect, insect eggs, disease spores etc.

· The seed should not be broken or crushed.

· The seed should contain a required amount of moisture.

· The seed should be in proper stage.

· The seed should germinate rapidly and produce strong and vigorous seedling.

· The seed should be fresh and clean.

· The seed should be large and plump.

Classes of seed: 
According to the genetic purity and stage of development, seeds are classified into four categories.

	i. Breeder /

 nucleus seed
	These are the seeds / vegetative propagating materials directly produced and controlled by the originating plant breeder / institution. Golden yellow colour tag.

	ii. Foundation seeds
	The progeny of breeder seed produced by recognized seed producing agencies in public and private sector, under supervision of seed certification agencies in such a way that its quality is maintained according to prescribed field and seed standards. A white colour certificate is issued for foundation seed by seed certification agencies.

	iii. Certified seed
	The progeny of foundation seed produced by registered seed growers under supervision of seed certification agencies to maintain the seed quality as per minimum seed certification standards. A blue colour certificate is issued by seed certification agency for this category of seed.

	iv. Truthfully labelled seed
	The progeny of certified seed and green colour tag is issued.


Seed germination 

Seed germination is a process by which a seed embryo develops into a seedling. It involves the reactivation of the metabolic pathways that lead to growth and the emergence of the radicle or seed root and plumule or shoot. 

Seed viability is the ability of the embryo to germinate and is affected by a number of different conditions. Some plants do not produce seeds that have functional complete embryos, or the seed may have no embryo at all, often called empty seeds. 

Kinds of germination:
a) Epigeal germination: In, dicotyledons / pulses, the cotyledons are brought out of the soil by curved elongation of hypocotyls. This type of germination where cotyledons emerge out of the soil is called epigeal germination.
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b) Hypogeal germination: In monocotyledons / cereals, the cotyledon remain in the soil, the plumule grows or is pushed upward by the elongation of epicotyl. This type of germination is called hypogeal germination.
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Fig: Stages of dicot seed germination 

Fig: Stages of monocot seed germination 

Factors affecting the germination

I. External factors:
1. Moisture: It enables the resumption of physiological activities, swelling of seed due to absorption of moisture & causes bursting of seed coat & softening the tissue due to which embryo awakes & resumes its growth.

2. Temperature: A suitable temperature is necessary for proper germination. Germination does not take place beyond certain minimum & maximum temperature i.e. 0⁰C & above 50⁰C. Optimum temperature range for satisfactory germination of seed is 25 to 30⁰C
3. Oxygen: It is essential during germination for respiration & other physiological activities which are vigorous during the process.

4. Light: It is not considered as essential for germination & it takes place without light. The seedlings grow more vigorously during darkness rather in light. However, for survival of germinating seedling, light is quite essential.

5. Substratum: It is the medium used for germinating seeds. In the laboratory, it may be absorbent paper (blotting paper, towel or tissue paper), soil & sand. Substratum absorbs water & supplies to the germinating seeds. It should be free from toxic substances & should not act as medium for growth of micro-organisms.

II. Internal factors:
1. Food & Auxins: An Embryo feed on the stored food material until young seedlings prepares its own food. Auxins are the growth promoters, hence quite essential during the germination.

2. Viability: All seeds remain viable for certain definite period of time and thereafter embryo becomes dead. It depends on maturity of seed, storage conditions & vigour of parents and type of species. Generally, it is for 3-5 years and they remain for more than 200 years also as in lotus.

3. Dormancy: It is the failure of mature viable seed to germinate under favorable condition of moisture. Many seeds do not germinate immediately after their harvest, they require rest period for certain physiological activities.

Seed treatment 


The seeds are subjected to special treatment for different purposes. They are for convenience in sowing, enhancing germination, improvement of nutrition and control of pests and diseases. Chemicals such as Mancozeb, Carbandazim, Capton, Thiram, Imidacloprid etc. provide a broad spectrum activity and longer lasting control of diseases and pests in early crop growth stages 

“Seed treatment is a process of application of chemicals or protactants (fungicide, insecticide, bactericidal) to seeds that prevents the carriage of insects or diseases causing pathogens in/on the seeds”. 

Bio fertilizers: Rhizobium, Azosprillum, PSB
Bio fungicides: Trichoderma viride, Psuedomonas fluorescence

Methods of seed treatment: Dust treatment, Wet treatment, Slurry treatment and Pelleting
Seed rate: Seed rate to be used for sowing can then be calculated using the following formula.

	
	           Target plants/m2 X seed weight (mg)

	Seed rate (kg/ha) =
	       ----------------------------------------------------

	
	                    Likely establishment (%)


For example: for a target population of 100 plants/m2 and using average seed weight (35 mg) and a laboratory germination test of 95 percent. Seed rate = 100 x 35/90 or 39 kg ha-1.

Seed rate:

· Tobacco - 30g per hector

· Mustard - 2-3 kg/ha

· Pulses - 10-12 kg/ha

· Soybean - 80-100 kg/ha

· Groundnut - 100-120 kg/ha

· Forage grasses (rooted slips) - 2-3 tons/ha

· Potato tubers - 5-7 tons/ha

· Sugarcane (setts) - 7 tons/ha

SOWING 
Sowing is the placement of seed in the seedbed at appropriate depth and distance where the soil environment is ideal for optimum germination and crop stand establishment.


Efficiency of sowing depends on time, depth and method of sowing.

A) Time of sowing: The basic principle behind optimum sowing time is that the different phenophases of crop should coincide with optimum weather to yield remunerative crop.


Delayed sowing invariably reduces yields attributing to the exposure of crop to different stresses viz., temperature, light, rainfall, pest and diseases etc.


However, optimum sowing time has not practical under rainfed / dryland situation attributing to the unpredictable rainfall.

B) Depth of Sowing: Uneven depth of sowing results in uneven crop stand. Too shallow or too deep sowing leads to lower plant population owing to poor germination of seeds. Under such circumstances, crop appears with uneven spread with many gaps and weeds become problematic.


The optimum depth of sowing depends on size, seed food reserve, coleoptile length and soil moisture.


Crops with bigger seeds like ground nut, castor, sunflower etc can be sown upto a depth 6-10 cm. Small sized seeds like ragi, tobacco has to be placed as shallow as possible.


The thumb rule is to sow the seeds to a depth approximately 3 - 4 times their diameter. Optimum depth of sowing for most of the crops is 3-5 cm. Shallow placing (2-3 cm) is recommended for small sized seeds like ragi, bajra etc. Very small seeds like tobacco are placed at 1 cm depth.

C) Methods of Sowing

The sowing method is determined by the crop to be sown. There are 6 sowing methods which differ in their merits, demerits and adoption. Those are: 

1. Broad casting            
2. Drilling or Line sowing            
3. Dibbling
4. Transplanting 
5. Planting
6. Putting seeds behind the plough/ plough sole method
1. Broad casting: It is the scattering of seeds by hand all over the prepared field followed by covering with wooden plank or harrow for contact of seed with soil. It is most primitive method of sowing crops.  Crops like wheat, paddy, sesamum, methi, coriander, etc. are sown by this method.

Advantages:
Quickest & cheapest method, Skilled labour is not required, Implement is not required and Followed in moist condition.

Disadvantages:           
Seed requirement is more, Crop stand is not uniform, Result in gappy germination & defective wherever the adequate moisture is not present in the soil. Spacing is not maintained within rows & lines, hence inter-culturing is difficult.

2. Drilling or Line sowing: To overcome the problems of broadcasting, drilling the seeds in lines has come into practice. Crops can be sown in lines with seed drills, seed-cum-ferti driller or mechanical seed drill and then the seeds are covered by wooden plank or harrow to have contact between seed & soil. Crops like Jowar, Wheat, Bajra, etc. are sown by this method.
Advantages: 
Seeds are placed at proper & uniform depths, inter culturing can be done, Uniform row to row spacing is maintained, Seed requirement is less than ‘broad casting’  and Sowing is done at proper moisture level.

Disadvantages: 
Require implement for sowing, Plant to plant (Intra row) spacing is not maintained and Skilled person is required for sowing.

3. Dibbling: It is the placing or dibbling of seeds at cross marks (+) made in the field with the help of marker as per the requirement of the crop in both the directions. It is done manually by dibbler. This method is followed in crops like Groundnut, Castor and hybrid Cotton which are having bold size and high value.

Advantages: 
Spacing between rows & plants is maintained, Seeds can be dibbled at desired depth in the moisture zone, Optimum plant population can be maintained, Seed requirement is less than other method, Implement is not required for sowing, An intercrop can be taken in wider spaced crops and Cross wise Inter-cultivation is possible.

Disadvantages: 
Laborious & time consuming method, Require more labour, hence increase the cost of cultivation, Only high value & bold seeds are sown, Require strict supervision.

4. Transplanting: It is the raising of seedlings on nursery beds and transplanting of seedlings in the laid out field. For this, seedlings are allowed to grow on nursery beds for about 3-5 weeks. Beds are watered one day before the transplanting of nursery to prevent jerk to the roots. The field is irrigated before actual transplanting to get the seedlings established early & quickly which reduce the mortality. Besides the advantages & disadvantages of dibbling method, initial cost of cultivation of crop can be saved but requires due care in the nursery. This method is followed in crops like paddy, fruit, vegetable, tobacco etc.

5. Planting: It is the placing of vegetative part of crops which are vegetatively propagated in the laid out field. E.g.: Tubers of Potato, mother sets of ginger & turmeric, cuttings of sweet potato & grapes, sets of sugarcane.

6. Putting seeds behind the plough: It is dropping of seeds behind the plough in the furrow with the help of manual labour by hand. This method is followed for crops like gram in some areas for better utilization of soil moisture. The seeds are covered by successive furrow opened by the plough. This method is not commonly followed for sowing of the crops.

Thinning
Removal of excess plants after germination from the crop field or seed bed is called thinning. Excess plants in a crop field reduce crop yield due to intra crop competition. As a result there occurs shortage of space, nutrients, light, air and moisture for individual crop plant which ultimately reduce yield. So, if required, excess seedlings are removed leaving the strongest ones.

Gap filling
Several frugivorous and granivorous animals and birds feed on many seeds after they are sown in the field. Moreover, after transplanting many seedlings fail to establish them in the new environment and dies. Then, gap filling with seeds staggers the period of germination and emergence. As a result, ripening periods extend over time and affect the harvesting which is scheduled once for most crops; and this seriously impairs the quality of produce.

Objectives of thinning and gap filling
The ultimate goal is to ensure the optimum plant population in the crop field. Plant population more than optimum creates competitive condition whereas that less than optimum results in misuse of space, irrigation water and other inputs.

Advantages - Both thinning and gap filling ensures ideal plant population and optimum utilization of sunlight, space, nutrients, moisture and other inputs which ultimately increases yield.
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