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ABSTRACT

In many Asian developing countries there are not so much difference between seed and food grain. In most cases seeds are selected from food grain by winnowing. They always worried about high quantity of seed. Quality of seed is essential to get higher yield. To get the quality of seed-“SEED PRODUCTION PRACTICE” was carried out B-4 field of TBIC. 
 

Most important thing always must be conscious about free from any type of mixing/ contamination. To get pure seed removal of off-type plant is compulsory work in different stages of rice cultivation. We observed plants grows outside of the lines and rows and the plants those leaf and stem colour, different tiller numbers per hill, different heading period plants, plant length, appicles of spikelets colour, hair on husk, hair on leaf, leaf surface not smooth plants, angel of flag leaf, awn length and percentage, size and shape of spikelets, densely arranging of spikelets and confused plants. Single seedling transplanting, wider spacing and low fertilizer dose should be followed.
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INTORODUCTION

Seed plays a vital role for high yield & quality production. Without good seed one cannot imagine high yield and high quality food. So, special attention should be given about seed quality and seed production. But unfortunately in developing countries, this idea is not considered so much. So, food grain is often used as seed purpose. But it is not good for high yield and quality of rice.
In case of Bangladesh, Bangladesh Agricultural Development Corporation (BADC) is supplying the certified seed to farmers. But 5% of total required seed is supplying only by BADC. Rest 95% seeds are farmers own seed which are not to the up to mark –low quality seed /food grain. So, there is a great potentiality to increase yield if we can improve the quality of this 95% low quality seed by farmers themselves.

So, I believe that farmers should be taught about Seed production Practice. They should know there are some differences between food grain cultivation and seed production practice. In seed production, fertilizer dose is lower than ordinary cultivation to prevent lodging and to reduce insect pests & disease infestation. So, yield is lower than ordinary cultivation but market price of seed is higher than ordinary rice.

If Agriculture Extension Officer can motivate/teach the farmers about the seed production practice, then 95% low quality seed will be improved gradually which will play a vital role to increase yield and quality production. As a result farmers life becomes more stable.

Each farmer can calculate how much seed is needed for his cultivated land. As for example in Bangladesh for 1 ha cultivated land yield is 4000 kg and seed is required 40 kg same as Japan. So, for 1 ha cultivated land seed production field area is needed .01 ha. But it depends on purity of seed. If purity of seed is lower than more area is needed for seed production.

By continuing the selection method in every year farmers can improve the purity of seed. According to SUGA, Breeders, Seed Multiplication Work & Seed Production Work i.e.–in every work should be careful from contamination. Otherwise varietal performance cannot be showed in the field.

By following Selection Method each farmer can produce pure seed by himself and selection should be done in every year in a continuous process. In each step of cultivation farmers must be careful to avoid any types of contamination. By this process farmers can maintain varietal purity of seed very easily by themselves.

So, the purposes of Seed Production Practice are:

1. to maintain the varieties characters and

2. to produce the healthy seed. 

MATERIALS AND METHODS
MATERIALS 

 1.Rice seed of Belle Patna (Japonica, long grain)

 2.Salt solution of specific gravity of 1.13

 3.Specific gravity meter 

 4.Fungicide (Healthead)/ Insecticide (Trebon) 

 5.Incubetor 

 6.Nursery boxes

 7.Commercial soil for nursery bed which is free from any rice and weed seeds.

 8.Fertilizers (Ammonium Sulphate, Super Phosphate and Potassium Chloride)

 9.Labelling of each box

METHODS 

Seed production practice was done at B-4 experimental field of Tsukuba International Centre from April to September 2001. Two plots were used. Each plot size was 9 m ( 8 m = 72 m2. One plot was for Seed Production meaning was elimination of off-type plant plot and another plot was Ordinary Rice Production Practice meaning no elimination of off-type plants. Isolation distance between the 2 plots was 1 m.  

LAYOUT OF PRACTICE: 

	RICE SEED PRODUCTION PLOT

PRACTICE

AREA: - 9m x 8m = 72m2
(Belle Patna: Selected Seed)


	ISOLATION

DISTANCE

   1m


	ORDINARY RICE 

CULTIVATION PLOT

PRACTICE.

AREA: - 9m x 8m = 72m2

(Belle Patna: Mixed Seed)


SEED PREPARATION / SOWING:

In this practice, Seeds of Belle Patna (Long Grain) were used. These seeds were produced for more than 10 years without any selection in TBIC. So this seed was highly mixed seed. From this mixed seed we selected/separated the original Belle Patna plant by necked eyes and by touch inspection. Before sowing, winnower selection and sieve selection was done to eliminate short grains type seeds.

After that, seeds were again selected by salt-water solution of specific gravity 1.13 to select heavy seeds and 1.17 to eliminate brown rice on 3rd April. The specific gravity was measured by using the specific gravity meter. Then seeds were disinfected by Healthead (fungicide, pefurazoate ) at the rate of 5 g/litre water on 3rd April for 24 hours.

Next seed soaking was done for 4 days from 5th April to 8th April, and then incubated them in hot water of 32oC for 15 hours to sprout the seed (Hatomune). After that Seeding was done @ 50g /box on 9th April 2001. Label was set up in each box for indicating the variety (Plot).

During sowing period - Before and after each work, working space and materials were cleaned up completely and carefully to avoid any type of contamination.

 
Commercial soil was used in nursery box to avoid any seed and weed contamination from previous year. The soil pH was 4.5 to 5.5.

Nursery care is followed of ordinary machine transplanting cultivation method.

Neither disease infestations occurred nor insect attack observed in nursery period.

MAIN FIELD PRACTICE

Main field was puddled for 2 times ----
1) On 7th May 

              
            2) On 10th May 2001.

Field was puddled uniformly as much as possible. Basal fertilizer was applied during 2nd pudding. Fertilizer was applied uniformly.

Basal fertilizer dose was at the rate of as follows: - This amount is 10 – 20% lower than ordinary cultivation on N level.

        N:
 4 kg/10 a

      
P2O5:10kg/10 a

K2O: 10kg/10 a                            

Transplanting was done by manually on 11th May at the leaf age of 3.4-stage with spacing of 30cm ( 30cm. Seedling number per hill was one because to find out and to remove off type plants were easily during cultivation.

     Complementary transplanting was not done. Remaining seedlings were removed from the field on transplanting day to reduce the source of insects and disease infestation.

      After that watering was done about 3-4 cm up to maximum tillering stage. Heading stage (50% heading) date was 30th July. At PI stage, Booting stage and Heading stage, watering level was done up to 5 to 8 cm. At 15 days before harvesting, field was drained.

One week after transplanting, Rice water weevil attack was observed. So, insecticide named Trebon (ethofenpox 5%) was applied at the rate of 3000 g/ 1000 m2 on 18th May.

On 19th July we observed the young panicle length was 2cm, leaf colour was 3.5. So, at that day we topdressed the both field at the rate of 2 kg N /10a.

WEEDING 

EARLY TILLERING STAGE: After 2 weeks of transplanting, floating weeds and floated seedlings of rice were removed by manually.

OFF-TYPE REMOVE WORKS:

1. TILLERING STAGE: 1ST OFF TYPE remove was done at tillering stage on 6th July. It was observed that some plants were grown in the middle of the 2 lines or 2 rows which were not planted by us. And some plants stem & leaf were purple colour, which are not similar to Belle Patna. So, those plants were checked by naked eyes and removed.

2.BOOTING STAGE: 2nd OFF TYPE remove was done on 23rd July. At that time it was observed that some plants were early Heading and some were taller than targeted plants and some were poor tillering hill. So, these 3 different types of plants were removed.

3.FULL HEADING STAGE: 3rd OFF TYPE remove was done on 6th August. At that time some plants showed late Heading, some plants height were shorter, some plants height were taller in the field, appicles of some spikelets were purple coloured. So, those plants were removed.

4.MATURITY STAGE: 4th OFF TYPE remove was done on 14th August, At that time it was observed that some plants have hairy husk, some plants were more height, some plants were lower height, some plants leaf were not smooth, hairy, some plants shape of Flag leaf was not hanging. So, those plants were removed.

5.MATURITY STAGE: 5th OFF TYPE remove was done on 20th August 2001. At that time it was observed that some plants have hairy husk, some plants were more height, some plants were low height, some plants leaf were not smooth. So, those plants were removed.

6.MATURITY STAGE: 6th OFF TYPE remove was done on 29th August. At that time it was observed that still field was not uniform. Some plants were more height, some plants were long height, some plants spikelets were different colour, some spikelets shape and size were different, tip of some spikelets were different colour, some spikelets were densely appeared, and some plants were confused. So, all those plants were removed from the field and this was last OFF TYPE remove. It was done 1 week before harvesting.

HARVESTING
Both plots were harvested on 5th September 2001. During harvesting in case of Rice Seed Production Plot 2 lines from border and lodging hills were excluded. But in case of Ordinary Rice Cultivation Plot all the hills were harvested. Hills were bonded with rope and after that they were dried in air. Of course selected seed and non- selected seed (mixed seed) was dried separately and labelling was done.

Moisture percent was controlled less than 14%. And threshing was done by thresher.

Before threshing, the thresher was cleaned completely to avoid of contamination. After that collected seeds were put in the bag separately and labelled and then stored.  

RESULTS

The results are mentioned in the table followed:

Table 1. DIFFERENCES BETWEEN RICE SEED PRODUCTION PRACTICE AND ORDINARY RICE CULTIVATION PLOT SEED
	RICE SEED PRODUCTION

PLOT PRACTICE
	ORDINARY RICE CULTIVATION PLOT PRACTICE

	 1. At first seed of original Belle Patna are selected from mixed seed. 
	1.Mixed seeds (Belle Patna) are used. 

	 2. Seeds were selected by salt-water solution of specific gravity 1.13 and 1.17

	 3. Seeds were disinfected by fungicide

	 4. Seed soaking was done for 4 days 

	 5. Seeds were incubated in hot water of 320C for 15 hours.

	 6. Seeding was done @ 50g/Box

	 7.Commercial soil was used in Nursery Box. Soil pH was 4.5 – 5.5

	 8.Nursery followed of ordinary machine transplanting cultivation method.

	 9. Main field was puddled for 2 times

	10.Low fertilizer dose was used

	11.Single seedling was transplanting manually

	12.Leaf age of seedling: 3.4

	13.Spacing: 30cm x 30cm

	14.Complementary transplanting was not done.
	

	15.Watering: 3-4 cm upto maximum tillering stage and 5-8 cm at PI stage, Booting stage and Heading stage. 



	16.HEADING DATE: -30th July 

	17.Drying: 15 days before harvesting

	18.Control of rice water weevil by applying Trebon.

	19.TOPDRESS: at panicle length 2 cm and leaf colour: 3.5 at the rate of 2 kgN/10a.

	20.EARLYTILLERING STAGE: Cleaning the floating weeds and floated seedlings of rice after 2 weeks of transplanting. 

	21.TILLERING STAGE:

Off-type plant removed.
	21-25.Due to No Off-type removed surface of field was very uneven. Some plants were very high, some plants were very small, some plants stem and leaf were purple coloured, tip of some spikelets were purple coloured, Angel of flag leaf was different from some plants to some others, Surface of some leaves were hairy and surface of some leaves were smooth, surface of some spikelets were hairy and surface of some spikelets were smooth, Spikelet concentration was very tight in some plants and some plants were loose. So,in this plot there were so many mixtures of plants. 



	22.BOOTING STAGE: Off-type plant removed
	

	23.FULL HEADING STAGE: Off-type plant removed
	

	24.MATURITY STAGE: Off-type removed for 3 times.
	

	25.Due to 6 times Off-type removing, more than 50% hills were removed from the field. Most of the field became vacant. 
	

	25.HARVESTING was done on 5th September 2001.

	26.During Harvesting 2 lines from border and lodging hills were excluded.
	26.During Harvesting all the hills were Harvested. 

	27.After drying and then threshing seeds appearance, size and shape were very much similar. Seeds were uniform. So, varietal purity was maintained in the seeds of this plot.

 
	27.After drying and then threshing seeds appearance, size and shape were very much different. Seeds were not uniform. Different varieties seed produced together. So, varietal purity was not maintained in the seeds of this plot. 


DISCUSSION

To know about the quality of rice seed a simple survey was done by a questionnaire among the participants of Rice Cultivation Course, 2001 of 10 countries (Asian countries and African Countries) and Japan also. 

The questions were as follows: 

Q1. In your country, quality of rice seed is maintained always? Yes or No, 

Q.2. If yes, what percentage of seeds are quality seeds? 

Q.3. What is the source of quality seeds? - Government, Farmers or Cooperatives. 

And the answers are showed in the following table:

Table 2   Situation of using Quality Seed Percentage in the countries of participant’s of Rice Cultivation Course, 2001.

	Name of country
	Using of Quality seed

(%)
	Source of Quality seed

	Japan
	70
	Seed Production Association

	Bangladesh
	5
	BADC*

	Malaysia
	20-- 30
	Government and Cooperatives

	Myanmar
	50
	Cooperatives

	Pakistan
	20
	Government, Cooperative

	Papua New Guinia
	50
	Govt., Extension office and farmers

	Philippines
	-
	Government, cooperatives

	Srilanka
	45
	Govt., Farmer, Cooperative

And Private

	Ghana
	25
	Govt., Private, Seed Growers(Project farmers),

Cooperatives

	Iran
	80-- 90
	Farmer

	Tanzania
	80
	Tanzania Office Seed Certification agency (TOSCA) Certified Seed Institution


       * Bangladesh Agricultural Development Corporation

   So, it is observed that quality seed is not used enough in many Asian developing countries up to desired more than 33% level. In case of Bangladesh, Malaysia, Pakistan and Ghana it is lower than 33%. So, for these countries this Seed Production Practice is more effective.

                                 CONCLUSION
It was observed that – 

1.at the very beginning of cultivation -- except the separation of original Belle Patna seed and 2. later removal of OFF-TYPE PLANT in different stages of rice plant all other practices were same in both plots. But after finishing our harvesting we got homogenous seeds in seed production practice plot and different types of mixing seeds from ordinary rice cultivation plot. So, to maintain varietal purity OFF-TYPE REMOVE in different stages of rice plant was compulsory work. Otherwise varietal purity could not be maintained.

In this practice we didn’t observe any statistical data. So, after finishing the practice we can understand that it was difficult to estimate how much percentage of varietal purity is improved by one-year practice of selection method. So, we need more specific observation data at different stage of cultivation to get the effect/relation of different practice on purity percentage of variety. 

So, we require evaluation method to establish purity degree of variety.
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APPENDIX 

CHARACTERISTICS OF VARIETY BELLE PATNA 

	CHARACTERISTICS


	MEASUREMENT / ESTIMATION

	Heading date 
	7th August

	Culm length

Panicle length 

Panicle number per a hill

Number of grains per a panicle 
	106 cm

24.0 cm

11.0

87.0

	Plant type

Shape of flag leaf

Thickness of culm
	Heavy panicle type

Hanging

Slightly thick

	Color of leaf

Color of apiculus

Color of glume

Color of empty glume 
	Green

Yellowish-white to yellow

Yellow

Pale yellow

	Presence and amount of awn

Presence and amount of hair of leaf

Presence and amount hair of glume 
	Rare

Non

Non

	Blast resistance

Sheath blight resistance

Bacterial leaf blight resistance
	Slightly strong

Middle

Type of var. Kinmaze

	Viviparity

Lodging resistance

Threshability
	Rare

Most weak

Slightly easy

	Endosperm type
	Non-glutinous

	Quality of brown rice

White belly rice

White core rice

Length of brown rice

Width of brown rice 
	No good :7, Excellent:1-bad:9

Slightly few

Very few

5.8 mm

2.6 mm


