Chapter: -24

Release of New Varieties

Nikhil Thakur, Jasdeep Kaur, Sonia Sood and  Deepa Sharma 
Author Address:

 Nikhil Thakur Ph. D Scholar, Department of Vegetable Science, Dr. Yashwant Singh Parmar University of Horticulture and Forestry Nauni, Solan-173230, Himachal Pradesh, India. Email: nikhilthakur529@gmail.com.

Jasdeep Kaur* Ph. D Scholar, Department of Vegetable Science and Floriculture, Chaudhary Sarwan Kumar Himachal Pradesh Krishi Vishwavidyalaya Palampur-176062, Himachal Pradesh, India. Email: jasdeepkaur3024@gmail.com.
Dr. Sonia Sood, Professor, Department of Vegetable Science and Floriculture, Chaudhary Sarwan Kumar Himachal Pradesh Krishi Vishwavidyalaya Palampur-176062, Himachal Pradesh, India. Email: soniasood2005@rediffmail.com.
Dr. Deepa Sharma, Senior Scientist, Department of Vegetable Science, College of Horticulture and Forestry, Neri Hamirpur, Dr. Y.S Parmar University of Horticulture and Forestry, Nauni, Solan (H.P). Email: deepabanyal@gmail.com.

Address all  correspondence to: jasdeepkaur3024@gmail.com
Abstract

       
      India's agricultural methods rely heavily on the utilization of newly produced, superior varieties which are the economic backbone of the nation. The notification and denotification mechanisms utilized by the statutory varietal release system are crucial for regulating seed quality in India. In India, private seed companies and ICAR-affiliated institutes collaborate with state agricultural colleges and the ICAR to develop new crop varieties. As a general rule, the upgraded variety must outperform the national and state check varieties in terms of yield and this is ensured by completing several multilocational evaluations at various levels. This chapter discuss the regulation of the Indian variety release system, the several levels of evaluation and the relevance of notice and denotification. The scientific community will be able to use this information to recommend better varieties for widespread cultivation by farmers.
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Introduction


India is an agrarian nation with a quickly expanding economy. For jobs and a living, around 70% of the Indian population relies on agriculture and related industries. The seed is regarded as a fundamental and important component in agriculture. Up until the 1960s, the development of high-quality seeds was the main issue on the Indian subcontinent. Prior to that, India's reliance on American food grain (PL480) to combat its hunger (Chand et al., 2021) and feed a sizable population was mostly unavoidable. The Indian Government established All India Coordinated Crop Research Projects (AICCRPs) and other institutes in a systematic manner to produce a large number of varieties with guaranteed seed quality in all major crops. This was done to lessen the country's reliance on foreign nations for food, to meet the food and nutritional demand of a growing population and to become self-reliant in food grain production. One of the foundations in shifting the status of Indian agriculture into the new global order was the production of high-quality seeds. The ultimate goal was to make the newly developed high yielding cultivars available to farmers with limited resources so they could cultivate a wide range of crops in the region where they were adopted.


The Indian government recognized seed as an essential good under the Essential Goods Act of 1955. The Central Variety Release Committee (CVRC) was established at the federal level in October 1964 and State Variety Release Committees (SVRCs) were established at the state level. According to the Seeds Act of 1966, the Ministry of Agriculture, Cooperation and Farmers Welfare formed the Central Seed Committee (CSC). In order to ensure the quality of seeds for sale and notification of the kinds/varieties, the CSC assumed the CVRC's duties in 1969. The CSC established a Central Sub-Committee on Crop Standards, Notification & Release of Varieties for Agricultural Crops and Horticultural Crops to carry out these functions at the central level, while State Seed Sub-Committee (SSSC) was established to carry out these functions at the state level.

What is a variety?


 In the world of botany, a variety is a subset of a species. The Seed Act of 1966 states that the subcategory of a variety distinguished by its growth, yield, plant fruit, seed or other characteristics (George et al., 1999).


Seed technology on the other hand, views a group of plants as uniform in their morphological, physiological, biochemical and other characteristics without any variation from generation to generation and can be distinguished from other groups of plants of the same species by some distinguishing characters as variety after its release and notification.

Releases of cultivars are made with the intention of introducing the public to recently developed types for widespread cultivation in the appropriate regions. It gives farmers the ability to select cultivars for a specific region. In other words, the publication of a cultivar is equivalent to recommending it to farmers for adoption (Spielman et al., 2017). Therefore, even if the release process does not have statutory protection, notification of a variety is tied to its release.

Crop Research Institutes such as the state agricultural universities (SAU’s), Indian council of agricultural research (ICAR) and a few private seed companies are responsible for releasing new varieties of crops in India. These varieties are tested (examined) for at least three years before being given consideration for release (Tandon et al., 2015).
The following significant traits are tested or analysed for the new varieties:

i. Yield.

ii. Pest and disease resistance.

iii. The product's quality.

iv. Ability to withstand harmful environmental elements (viz. drought).

v. Adaptation to various agroclimatic circumstances.

Eligibility requirements for variety identification

• The candidate variety must have at least three years yield and other supplementary characteristic data from coordinated trials at multiple locations.

• Data on disease and pest reactions at a hot spot or artificial epiphytotic situation of two years must be recorded.

• The selected variety must have data on agronomic performance such as seed rate, sowing dates, planting density, irrigation and fertilizer of at least one year. Annual forage crops must undergo a thorough three-year review (including seed yield data only for the third year) and perennial forage crops must undergo a rigorous four-year evaluation (one year for crop establishment and other three years for evaluation).

• In order to manufacture breeder seed readily, the concerned breeder must have the minimal amount of nucleus seed.

• For the planting of a 5 ha area, the concerned plant producer should have pure seed. If the person didn't fit the criteria, identification may only be delayed for a year.

   The project coordinator will discuss each of these concerns at the annual workshop. The chosen variety must have consistent performance throughout time and be phenotypically uniform (plant height, maturity, etc.).

     Official Cultivar Release at the Central and State Levels

With the establishment of the State Variety Release Committee at the state level and the Central Variety Release Committee (CVRC) at the central level in October 1964, the official release of cultivars began. The Central Variety Release Committee operated until 1969, when the Central Seed Committee (CSC) created in accordance with the Seeds Act of 1966, took over its duties (Virk et al.,1998). The State Seed Sub-Committee (SSSC) was asked to perform similar duties for release at the State level, while the Central Seeds Committee established a Central Sub-Committee on Crop Standards Notification & Release of Varieties for Agricultural Crops and Horticultural Crops to handle the release/notification, provisional notification and de-notification of cultivars at the Central level.

In India, the release of new crop varieties consists of four major steps:
1. Creation of new strains

2.  Performance assessment

3. Determination of superior strains

4. Release and notification

1. Creation of new strains: 

For specialized uses, state agricultural institutions and ICAR crop research institutes create new strains. For the generation of novel strains in self and cross-pollinated species, many breeding techniques are employed.

2. Performance assessment:

 All India Coordinated Crop Improvement Project (AICCIP) evaluates the performance of newly created strains. ICAR institutes, SAUs and privately registered seed businesses help in the improvement of strains / hybrids in the AICCIP of respective crops for multi location testing. The novel strains are tested over a minimum of three years or seasons at various locations under the AICCIP of the concerned crop.



The new variety is initially evaluated for yield during initial varietal trials (IVT) for a year and during advanced varietal trials for two years (AVT).The strains that perform well in AVT during two-year period are chosen (Sharma et al., 2016).

3. Determination of superior strains: 

In the workshop meetings, the superior strains- those that exhibit strong yield performance in AVT are taken into consideration. By then, new agricultural and plant protection measures are also developed to maximize the potential production of new strains. The workshop suggests replacing old kinds with the new and promoted varieties.

4. Release and notification: 
The proposal for the release of new varieties is submitted to the state variety release committee (SVRR) and the central variety release committee using the stipulated proforma (CVRC). 

· In the case of the SVRC, the chairman is the director of agriculture for field crops and horticulture for vegetable and horticulture crops. The chairman of CVRC is ICAR's Deputy Director General (Crop Science). 

· The CVRC receives the release proposals for varieties that are recommended for release throughout India, while the SVRC for each state receives the release proposals for varieties that are recommended for release there. 

· Scientists, representatives of seed-producing organizations (NSC, SSC and SSCA) and other relevant government bodies make up these groups.

· The variety is informed following release.

· Only after the introduction of new variety can seed production begin.

· The Indian government is responsible for the notification.

Procedure for Variety Release



Generally speaking, many trials and tests are carried out during evaluation to ascertain whether a new strain outperforms the best current variety in terms of yield and other agronomic qualities, as well as its stability for consumption. The cultivar that only thrives in a single State will be referred to as a "State variety", regardless of who developed it—the State Agricultural University, an individual, a group or ICAR institutes. The State Seed Sub-committee of that particular State must consider releasing such cultivars. The sponsoring authority shall provide the necessary details in the required proforma listed below and submit it to the co-convener of the State Seed Sub-committee for review and cultivar release.

	Identification of best cultures from the segregating generation
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  Row Yield Trial (RYT)
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Replicated Row Yield Trial (RRYT)
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  Preliminary Yield Trial (PYT)
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  Comparative Yield Trial (CYT)
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  Multi Location Trial (MLT) 
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  Adaptive Research Trial (ART)
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  Variety Release Proposal
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  State Variety Release Committee (SVRC)
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  Release of State variety
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  Notification
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Certified Seed Production

      The variety must go through the following tests after being chosen as the best ones from the segregating generation or any other source.

1. 1. Row yield test (RYT): There will be a check entry for every ten rows and the experiment will not be replicated.
2. 2. Row yield trail replication (RRYT):  The best types from the row yield trial will be evaluated in RRYT along with the necessary checks. The RRYT's top entries will be used in the preliminary yield testing.
3. 3. Initial yield test (PYT):  Replicated trials are conducted with appropriate checks. For two seasons, PYT will be done routinely. The top entries will also be nominated for All India trials while PYT is being conducted. During the PYT stage, biotic and abiotic stressors will be screened. The comparative yield experiment will include the top entry. A project number will be assigned to the entries submitted for the All India trial, for instance, sorghum will be awarded SPV (Sorghum Project Variety), IET (Initial Evaluation Trial) for rice, etc.

4.   4.  An experiment of Comparative Yield (CYT): The CYT is repeated and performed with multiple checks. Three seasons of the trial will be repeated. The entry that performed better throughout all three seasons will be recommended for multi-location testing (MLT).

5. 5. Test in multiple locations (MLT): At the once-a-year meeting of crop scientists, the entries for MLT are decided. Every station puts out a unique entry. The entries are nominated after a debate of the positives and negatives sides. Adaptive Research Trial proposals will be made for the top entries (ART).

6. 6. Adaptive Research Trial (ART): The agricultural department staff conducts ART on farmers' fields. The Scientific Workers Conference (SWC) is when the entries for ART are chosen. Both scientists and staff from the agriculture department take part. Joint Director of Agriculture determines the numbers of trials for his division at SWC after the entries are determined. It is suggested that the entries scoring highly in ART be released as a variety. Each culture must be evaluated in at least 50 different locations around the state. A culture is put to the test throughout the three seasons if it is not season-bound. If not, one or two seasons of results will do.

       7. A proposal for a variety release: A proforma is available for release of various releases. This proforma will include all relevant data regarding the culture, including its parentage, parent's morphology, cultural morphology and key traits that can be used to identify it, agronomic techniques, pest and disease resistance, quality characteristics and the outcomes of yield trials. Scientists and the Director of Research debate on the variety release idea. The idea is brought to the variety release committee after being approved.

7. 8. Committee for Variety Releases: Commissioner and secretary from agriculture department make up the committee. In addition to them, the group will include two of the state's top farmers. Following discussion, the VRC decides whether to release it based on merit. The seeds will then be made available for widespread cultivation.

9. Variety notification: The central variety release committee in Delhi must notify the variety in order for it to be used in certified seed production. Following the variety's release for notification purposes, the information is provided in the format specified by the form. Details on the All India trial will also be provided at that time. Under certified seed production, a variety may only be multiplied after notice.
N   Need of notification

It is important to add the seed of a certain crop variety to the notification system, since Seed Law Enforcement will only have control over varieties that have been told about. The seed inspector can only take one sample from the designated variety to test and check the quality of the seeds. A new variety of seed can't get into the seed supply chain until the Indian Gazette says so. Because of these problems, more things need to be told so that something can be done. The Central Government sends out the notice based on the advice of the Central Seed Committee. So, making certified seed, which gives farmers high-quality seeds, requires farmers to let the government know. After notification, India's government owns a lot of different things. The breeder seed is made only after the varieties have been told about and put into the seed chain. In the later stages of promoting a variety, notification also prevents any kind of infringement and helps create an original variety based on its genealogy.
Withdrawn of variety

Released varieties may be taken off the market if they are not doing well in the region where they were adopted, have been grown for more than 15 years or are not in high demand. On the advice of the central seed committee, the Indian government may decide to withdraw a variety.

Notification of Cultivars

The Seeds Act requires cultivars to be reported after official release (at both the State and Central levels) in order to regulate seed quality. The primary goal of notification is to include a specific crop or variety's seeds within the scope of seed law enforcement, primarily to enable seed inspectors to assess the quality of the crop or variety's seeds through sampling and analysis. On the advice of the Central Seed Committee, the Central Government issues the notification. After a variety is released in a State, the State government submits notification requests for that variety to the Central Seed Committee for review in the format specified.

Difference between Release and Notification

The Release is not a mandated procedure. Its major goal is to inform the public about the specifics of the recently evolved cultivar and the regions where it is acceptable for growing. The notification is a mandated task carried out in accordance with the Seeds Act so that its provisions may be used to control the quality of seeds sold.

The Benefits of Notification

According to the Seeds Act, only notified varieties may be used to generate certified seeds; as a result, notification comes before certification. For the development of certified seeds, notification is required. The seed cannot be approved unless the variety is informed. Under the Seeds Act, a seed law enforcement agency is authorized to collect and test samples of seeds from types that have been notified. Therefore, notification is a requirement for regulation of seed quality. Farmers profit from variety notification because they receive seeds of notified varieties that are of guaranteed quality. According to the Seeds Act, seeds of notified varieties may be sold after being properly packaged and labelled to indicate the minimal requirements.
The variety generally becomes a government of India asset after it is notified. To deter bio-piracy, the Central Seed Committee records the morphological characteristics of the recognized cultivars. The notice of the variety will make it easier to determine where it came from. Based on the notification status, subsidies are being taken into consideration. Plans and programmes for planting seeds are being implemented based on the statistical data from the notification.

Conclusion

Although there are many strategies to boost crop yield and productivity, using high-quality, genetically pure seed is the main goal in agriculture. So, in order to ensure that the variety being used by farmers has a steady production potential and a tolerance for biotic and abiotic challenges, it must have through a number of tests. A legal varietal release system must also be in place to meet these criteria. The main goal of India's varietal release system is to give farmers new, high-yielding varieties that can be grown in a wide range of places in the area where they are released. Only varieties that are better than the ones that are already available should be reported. It gives farmers the choice to grow a certain type of crop based on how they want to diversify their crops. Since AICCPs were put in place, India's system has made it easier for farmers to get high-quality seed from the market, and production has gone up. Even though there are no laws about the release process itself, a notice must be given before any variety is released.
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