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Abstract
In the present study an attempt has been made to analyse rice varietal dynamics and diversity in India, using breeder 
seed indents data of selected years. An attempt has also been made to identify underlying factors of varietal dynamics 
and measures to improve varietal turnover by reviewing literature. It is observed that in recent years there is increase 
in rice varietal diversity at All India level. However higher weighted average age of top 10 varieties is indicating that 
varietal replacement is taking place with substitution by older varieties. In case of Basmati rice varieties also varietal 
diversity increased over the years in terms of number of varieties and decreasing share of top 3 varieties. In indent for 
Kharif 2015 and Kharif 2020, Seed Association of India share was 20 and 31 per cent, respectively.  Multiple factors 
are influencing rice varietal dynamics. Hence for promoting adoption of improved rice varieties with reduced adoption 
lag there is a need for multi-pronged strategy. Targeted extension interventions based on share of farmers of different 
types of learning patterns, nudging varietal adoption behaviour by leveraging policies of subsidy and competition in 
seed sector, encouraging private sector participation in research and varietal commercialization, facilitating marketing 
of output of rice varieties of different durations by synchronizing marketing periods with crop harvesting period and 
participatory plant breeding are some of the suggested components in the multi-pronged strategy. In future different 
mechanisms for indenting for varieties and price fixation for breeder seed based on whether a variety is protected or 
not under PPV&FR Act, may also influence varietal dynamics.
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Introduction
Rice is the main staple crop in India. In 2017-18 rice was 
cultivated in 43.79 million hectares in India, resulting in 
rice production of 112.91 million tonnes (DES, 2019). In 
2016-17, Gross Value of Output (GVO) of rice crop (1.76 
lakh crore rupees at 2011-12 prices) constituted 13.8 per 
cent of total GVO of crops and 50.8 per cent of GVO of 
cereals in India in monetary terms (GOI, 2019). In spite 
of its importance, rice yield in India is much below global 
average level. In 2017-18, rice yield across important 
rice cultivating states in India ranged from 1256 Kg per 
hectare (Chhattisgarh) to 4366 Kg/ha (Punjab), resulting 
in average yield of 2578 Kg per hectare at all India level. 
In 2016, average paddy yields in India stood at 3790 Kg/ha 
against world average of 4577 Kg/ha (DES, 2019). 

Using simulation models, some studies reported 
heterogeneous impact of changes in various climatic 
factors on autumn, winter and summer rice in various 
ecosystems in India (Dabi and Khannan, 2018) and Asia 

(Matthews et al., 1997). One third of rice area in India is 
affected by drought (Birthal et al., 2015). Hence, efforts 
are being made to develop rice varieties/hybrids with 
higher productivity, climate resilience and biotic stress 
tolerance, and suitable for different ecosystems in India, 
through All India Coordinated Rice Improvement Project 
(AICRIP). So far 1329 high yielding rice varieties, which 
include 107 rice hybrids were released under AICRIP 
(Rao et al., 2019). These varieties are developed not 
only by public sector but also by private sector. More 
specifically, in hybrid rice development, private sector is 
playing important role (Senguttuvel et al., 2019) and its 
share in total rice hybrids released stands at 66 per cent. 
The aggregate effect of these crop improvement efforts in 
rice economy will depend on spread and adoption extent of 
these varieties across various ecosystems in the country. 
Further rice varietal diversity in a given region/ecosystem 
can contribute to risk reduction in production besides 
influencing yield directly. Duncan et al. (2017) reported 



8  H  Journal of Rice Research 2019, Vol 12, No. 2

that at All India level rice crop yield sensitivity to year to 
year fluctuations in climate shocks (drought and extreme 
heat exposure) has not decreased over time (during 1980 
to 2009). 

Studies on varietal adoption dynamics and varietal diversity 
in different crops including rice, used diverse data sources 
viz., field level data (Byerlee and Heisey.,1990; Joshi et al., 
2018a), data collected through expert elicitation (Pandey 
et al., 2012 & 2015; Pavithra et al., 2017; Witcombe et 
al., 2017; Pavithra et al., 2018), certified seed distribution 
(Praveen et al., 2017) and breeders seed indent/production 
data (Virk et al., 1995,  Witcombe et al., 1998). Tsusaka 
et al. (2015) and Pandey et al. (2015) employed household 
surveys to validate the estimates obtained from expert 
elicitation in the context of South Asian countries.  Singh 
and Kalra (2002) used crop cutting experiments data for 
analysing rice varietal adoption pattern in Punjab state of 
India. 

Virk et al. (1995) and Witcombe et al. (1998) reported that 
at All India level weighted average age of rice varieties 
was 11.5 years during 1993. But the age of oldest cultivar 
was 25 years and its share in total breeder seed indent was 
3 per cent. Further they reported that during 1993, there 
was breeder seed indent for 20 varieties of rice and most 
popular 3 varieties share in indent was 38 per cent during 
1986-88 to 1990-93. Witcombe et al. (1998) observed that 
during 1986-88 to 1990-93, share of top 10 rice varieties 
in breeder seed indent was 60.4 per cent. Virk et al. (1995) 
argued that one of the major reasons for low adoption and 
replacement was lack of quick and wider dissemination 
of information about new rice varieties released and poor 
popularization. 

Singh and Kalra (2002) reported that in Indian Punjab, there 
had been about 10 to 12 varieties in the field in any year 
during 1984-85 to 1998-99 and share of basmati variety 
ranged between 3 to 7 per cent in different years (despite 
of its lower yield compared to other high yielding varieties 
and not being covered under price support program) due 
to price advantage associated with it. They reported that 
rice variety PR-106 remained dominant for a decade and 
covered 63 per cent area in 1991-92 and was relegated to 
third position in 1998-99 by Pusa 44 and PR 111 varieties. 
They observed that aggregate level varietal diversity index 
in rice was not able to explain yield levels but average 
age of variety positively affected the yield of rice. They 
inferred that varieties with more stable yield stayed longer 

in field. Singh (2010) viewed that though Pusa 44 variety 
was not recommended for Punjab (in view of its high water 
requirement and susceptibility to bacterial leaf blight) it 
became popular with farmers due to higher yield and better 
quality. Manan et al. (2018) in the context of Kapurtala 
district of Indian Punjab (where farmers grow three crops 
per year), observed that farmers experience of problem in 
marketing of Paddy variety PR-126 (because of its early 
harvesting time than that notified by the Government) led 
to their preference for PR-121 variety.

Joshi et al., (2018a) reported that in Punjab, “varietal 
stickiness” i.e. inertia to change from long duration 
Pusa-44 variety rice  (which was released in 1994) was 
due to combination of three factors viz.; higher yields 
of the variety, assured procurement and tariff free 
electricity. On the contrary Joshi et al., (2018b) observed 
that the average age of basmati rice varieties cultivated 
in Punjab and Haryana was six years. This indicates that 
varietal replacement was faster in basmati rice. Joshi 
et al., (2018b) also observed higher varietal diversity in 
Haryana compared to Punjab. They inferred that public 
private partnership, farmers’ beliefs regarding attributes 
(pest resistance, more yield of fodder, premium price 
for grain) and influence of early adopters (peer effect) 
have played role in faster diffusion of Pusa Basmati-1121 
rice variety in Punjab and Haryana. Singh et al. (2018) 
reported that compared to traditional basmati rice, Pusa 
Basmati-1121 was of shorter duration and with double 
yield. These attributes also led to wider adoption of 
variety with a share of 63% of area under basmati rice 
in India in the year 2015. However, Pusa Basmati-1121 
became susceptible to pests and diseases and hence being 
used as a parent in developing biotic stress resistant 
basmati varieties. 

Gauchan and Pandey (2012) reported that a handful of 
older vintage improved rice varieties dominated in South 
Asia and the average varietal age was found to be in 
excess of 19 years in all locations studied. They reported 
that in India, rice variety Lalat was dominant in drought 
prone areas in Odisha, Mahsuri in submergence prone 
environment in Assam, Ranjit in submergence, prone 
environment in Assam and West Bengal, Swarna in all 
environments. Walker et al. (2015) observed average age 
of modern varieties of rice as 15.8 years and adoption 
rate of 38 per cent in Sub Saharan Africa. Malabayabas 
et al. (2012) reported weighted average age of paddy 
varieties in eastern India as 31 years indicating lower 
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adoption of modern varieties. Singh (2015) reported that 
50% varieties released during 2001-2013 were in active 
seed chain in India. However, during 2012-2014, only 24 
varieties in breeder seed indent (out of indent for 226-
275 varieties) constituted approximately 60 per cent 
share. Out of these 24 varieties, 13 were new varieties 
(released after 2001). Pandey et al., (2015) reported the 
average rice varietal age in Nepal as 20 years based 
on expert elicitation method and 24 years based on a 
household survey. Tsusaka et al. (2015) observed that 
average varietal age (as of year 2010) in rice ranged 
between 15 (Bhutan) to 23 years (West Bengal, India) in 
the case of different south Asian countries. They further 
observed that average lag in adoption ranged from 11-15 
years, with the exception of Bhutan (7 years). Further, 
they observed that area under rice varieties of more 
than 10 years, constituted more than 60 per cent of area 
planted. Witcombe et al., (2017) in the context of Nepal, 
analysing household data pertaining to 18 districts at two 
points of time (i.e., 2008 and 2011) reported increase in 
rice varietal diversity. They observed that 13 varieties 
made up 75 per cent of the area in 2011 instead of nine 
in 2008. They also observed spatial variation in varietal 
distribution. Further, the average varietal age of varieties 
covering 75 per cent of area was 21.8 years in both the 
years and only two varieties were of less than 15 years 
age. Weighted average age of predominant varieties was 
23 and 22.5 years in 2008 and 2011, respectively. Pandey  
et al., (2017) in the context of Odisha state in India, 
observed that in 2014, top 10 rice varieties seeds in 
public system accounted for 95 per cent of total quantity 
produced, top three varieties constituted 70 per cent of 
total seed production. Further all the three top varieties 
were released prior to year 2000. Atlin et al. (2017) 
reported that in India, the weighted average age of rainfed 
rice in the year 2014 was 28 years.

Veettil et al. (2018) in a study focusing on Bihar, West 
Bengal and Odisha states (based on farm level data) 
observed that average age of varieties was highest in the 
case of Bihar (38.37 years) followed by 32.28 years in case 
of West Bengal and 23.66 years in case of Odisha. On an 
average, the varieties were replaced in every 7.30 years 
and the seeds were replaced in every 2.75 years. Bihar 
was the state with fastest varietal replacement (5.31 years) 
followed by Odisha and West Bengal (8.35 years). Bihar 
was the state with fastest seed replacement (1.57 years) 
followed by West Bengal and Odisha (3.09 years). They 

also observed that varietal replacement is done with older 
varieties instead of new varieties leading to a very high 
average age of rice varieties.

From the literature it is clear that, so far the metrics used 
for assessing crop dynamics in case of paddy were (i) total 
number of varieties at two points of time (ii) weighted 
average age/average age of all varieties at two points of 
time (iii) age of oldest variety and its share (iv) number of 
varieties contributing 75% area and their average age at 
two points of time (v) number of varieties of below 10/15 
years age and their share (vi) number of years for replacing 
a variety with another variety (at farm level) (vii) number 
of states/regions in which a particular variety is grown 
and (viii) average rice area per one improved variety of 
rice (Janaiah and Hossain, 2004). In some other crops, 
additional metrics were used viz., (i) proportion of area 
sown to varieties not sown in earlier period (Johnson and 
Gustafson,1963) (ii) proportion of the area that is sown to 
varieties released in the previous 5-10 years (Auer, 1963) 
or proportion of the area that is sown under varieties of 
less than 10 years old (Latha et al., 2018) (iii) ) number of 
varieties which were sown on more than 5 per cent of total 
area individually (Brennan, 1984) and (iv) spatial indices 
like Herfindahl index calculated by squaring share of each 
variety in crop area or seed distributed and then summing 
these values across varieties, Margalef indices (ratio of 
number of varieties of a particular crop to logarithm of 
total area under the crop in a given locality in a given year) 
(Praveen et al., 2017). 

In this backdrop, in the present study, an attempt has been 
made to analyse rice varietal dynamics and diversity in 
India using breeder seed indents data of selected years. 
An effort was also made to identify measures to improve 
varietal turnover by reviewing literature. Some additional 
metrics of varietal dynamics in paddy are used viz., (i) 
Number of varieties common in two selected years and 
their share and (ii) Number of varieties common in both 
years, with increased quantity indented in the second year.

Methodology
Data: This study is based on breeder seed indent data 
for selected years viz., 1997, 2007, 2015 and 2020. 
More specifically the current study was focused on 
rice varieties only (excluding rice hybrids, as hybrid 
rice adoption is limited to only 6 per cent of rice area 
in India confining to specific geographic areas). For 
the years 1997 (oldest year for which data was available 
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in public domain) and 2007 data were collected from 
Directorate of Rice Research (DRR) Annual report and 
AICRIP report respectively, which gave variety wise 
indent only but not indenter-wise varietal demand. For 
the years 2015 and 2020 indenter-wise data for different 
rice varieties was collected from seednet website  
(https://seednet.gov.in). 

Methodology: Simple tabular approach was used for 
analysing the data collected. Indenter-wise number of 
varieties indented was used as a simple measure of varietal 
diversity. Share of top 1 variety, top 3/5/10 varieties and 
number of varieties constituting 75 per cent of total 
indent were used as other measures of varietal diversity/
concentration at all India level. 

Weighted average age of top 10 varieties was used as a 
measure of temporal diversity i.e., cultivar replacement 
frequency. Varietal age was calculated as duration from 
the year of notification to a reference year. Weighted 
average age of top 10 varieties was calculated by 
dividing the sum of quantity weighted age of top 10 
varieties with sum of quantity of top 10 varieties. 
That is, if age of top 10 varieties is represented as 
A1,A2,A3,A4,A5,A6,A7,A8,A9, A10 and quantity of seed 
indented of top 10 varieties is represented as Q1,Q2,Q3.
Q4,Q5,Q6,Q7,Q8,Q9,Q10, then weighted average of top 
10 varieties is calculated as 

(A1 x Q1) + (A2 x Q2) + (A3xQ3) +...........+ (A10 x Q10) / 
(Q1 + Q2 + Q3+.........+ Q10). 

Hence Weighted Average Age 
(WAA) of top 10 varieties =  
where i ranges from 1 to 10 (i.e top 10 
varieties). 

In this study, varietal newness was measured as age below 
10 years. Some metrics of varietal diversity were calculated 
at indenter level. In this paper words ‘paddy’ and ‘rice are 
used interchangeably in all portions except in introduction 
section where reference is made to paddy yields and rice 
yields with distinction. 

Results and Discussion
Rice varietal dynamics and diversity 
Some details regarding rice varietal dynamics at all India 
level are presented in Table1. In 1997 there were breeder 
seed indents for 56 varieties. It increased to 304 varieties in 
year 2020. There were only 34 varieties that were common 
in the indents for the years 1997 and 2007 contributing 
77 and 53 per cent of total quantity of seed indented in 
the respective years. Out of the 34 varieties common in 
both the years, only in case of 15 rice varieties, quantity 
of seed indented in 2007 was more than that indented 
in 1997, indicating that in the case of other 19 common 
varieties indented quantity of seed decreased. Thus, in 
varieties common in both the selected years, some were 
in rising phase and some were in declining phase in 
accordance with established literature on varietal adoption 
pattern (initiation, increase and declining phase). Similar 
dynamics were observed between different years.

It is evident from Table 1 that when higher is the time 
period between selected years, lower is the number of 
varieties common in selected years. Further though total 
share of common varieties was always lower in second 
year (among selected years), there were some common 
varieties with increased seed quantity indent in second 
year. The results clearly indicate varietal dynamics with 
some deletions, some additions, and in common varieties 
some in increasing demand phase and some in decreasing 
demand phase in selected years. 

Table1: Rice varietal dynamics in India

Period
Total number 

of varieties
Number of 

varieties common 
in both the years

Share of common varieties in  
total quantity of seed 

indented (%)
Number of common varieties in which 

quantity of seed indent increased in 
period 2 compared to period 1

Year 1 Year 2 Year 1 Year 2
1997-2007 56 113 34 77 53 15
2007-2015 113 218 70 86 52 30
2015-2020 218 304 133 89 65 55
1997-2020 56 304 24 61 14 8
2007-2020 113 304 55 77 27 17

Source: Computed from breeder seed indent data from (i) DRR Annual Report 1996-97, (ii) DRR Progress Report Varietal Improvement Vol 1, 
2006 and (iii) https://seednet.gov.in
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Rice varietal dynamics at state level was analysed using 
data on breeder seed indents for the years 2015 and 2020 
and the results are presented in Table 2. In the year 2015, 
the number varieties for which indents were received 
ranged from 2 (Rajasthan) to 50 (Odisha). In the year 2020, 
the number of varieties for which indents were received 
ranged from 1 (Rajasthan) to 66 (West Bengal). 

As it is evident from Table 2, the number of varieties 
common in indent for both the years (2015 and 2020) 
ranged from zero (Rajasthan) to 25 (West Bengal). The 
number of common varieties with respect to which 

indented quantity of seed increased in 2020 compared to 
2015 ranged from zero (Assam, Haryana, Maharashtra, 
and Rajasthan) to 15 (West Bengal). In the case of indents 
from two organizations i.e., Seed Association of India 
(SAI) and National Seed Corporation (NSC), the number 
of varieties for which indents were received in 2020 were 
more (134 and 60, respectively) compared to number of 
varieties in 2015 (106 and 33, respectively). But only in case 
of some states, the number of varieties for which indents 
were received in 2020 was more compared to number of 
varieties in 2015. 

Table 2: Rice varietal dynamics across different indenters in selected years 

Indenter

Number of 
varieties

Number of 
varieties 

common in 
both years

Share of common 
varieties in total 
indented breeder 
seed quantity (%)

Number of common 
varieties in which 

quantity of breeder 
seed indent increased 
in 2020 compared to 

2015

Top three common varieties 
in which breeder seed indent 
increased in 2020 compared 

to 2015

2015 2020 2015 2020

Undivided  
Andhra Pradesh

22 37 17 90 61 8 MTU-1075, Jyothi,  
MTU-1061/RGL-2537

Assam 11 10 1 16 7 0
Bihar 13 14 4 48 42 2 Sahabhagidhan, Sampada

Chhattisgarh 21 27 14 79 83 9 Swarna, 
Swarna Sub-1,IGKVR-1

Haryana 7 10 3 75 30 0
Himachal Pradesh 5 4 3 58 70 3 HPR-2143, HPR-1156,  

Basmati Kasturi
Jammu & Kashmir 6 4 3 36 88 1 Basmati-370
Jharkhand 9 15 7 72 45 4 Rajendra Mahsuri-1,  

Sahabhagidhan, Naveen
Karnataka 18 22 16 99 84 9 Jyothi, Tunga, MTU-1010

Madhya Pradesh 8 35 7 99 36 4 Pusa Sugandh-5,  
Mtu-1010, MTU-1001

Maharashtra 26 26 14 81 77 0
Odisha 50 46 18 87 63 1 Mrunalini
Punjab 9 13 4 81 42 2 Pusa Basmati-1121, PR-114
Rajasthan 2 1 0 0 0 0
Tamil Nadu 5 5 2 54 76 2 Nellore Mahsuri, Swarna Sub-1
Tripura 10 12 8 90 83 4 Narendra Dhan-97, Naveen, 

Sahabhagidhan
Uttar Pradesh 28 20 4 11 40 4 Pusa Basmati-1509,  

NDR-2065, Pusa Basmati-1

Uttarakhand 33 13 8 40 23 1 HKR-127
West Bengal 34 66 25 90 63 15 Shatabdi, Swarna,  

Rajendra Bhagavathi
SAI 106 134 55 92 63 21 Pusa Basmati-1509,

Puas-44, Swarna 
NSC 33 60 18 77 59 3 Jyothi, Jaya, Gontra Bidhan-1

Source: Computed from breeder seed indent data from https://seednet.gov.in
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Table 3: Rice varietal diversity concentration at all India level in selected years

Particulars  Unit
Year

1997 2007 2015 2020

Total quantity seed indented Quintals 816.70 2100.41 4279.64 4805.32

Top 1 variety seed quantity indented and name of the variety Quintals
Name

73.70
IR-64

217.03
IR-64

498.63
MTU-1010

351.73
MTU-1010

Top 1 variety share (%) in total indent Per cent 9 10 12 7

Age of top most variety Years 6 16 15 20

Top 5 varieties seed quantity indented Quintals 291.65 841.32 1509.04 1196.13

Top 5 varieties seed share (%) in total indent Per cent 36.0 40 35 25

Top 10 varieties seed quantity indented Quintals 462.65 1223.6 2221.25 1779.14

Top 10 varieties share (%) in total indent Per cent 57 58 52 37

Weighted average age of top 10 varieties Years 13 17 15 19

Average age of top 10 varieties Years 13 17 16 16

Maximum age (top 10 varieties) Years 28 27 35 40

Minimum age (top 10 varieties) Years 6 7 4 4

Age range of top 10 varieties Years 22 20 31 36

Number of varieties of below 10 years age in top 10 varieties Number 5 2 3 4

Quantity of varieties of below 10 years age in top 10 varieties in total 
quantity seed 

Quintals 209.30 237.17 704.7 530.6

Share of varieties of below 10 years age in top 10 varieties, in total 
quantity seed 

Per cent 26 11 16 11

Source: Computed from breeder seed indent data from (i) DRR Annual Report 1996-97, (ii) DRR Progress Report Varietal Improvement Vol 1, 
2006 and (iii) https://seednet.gov.in

Details of rice varietal diversity/concentration at all India 
level in selected years are presented in Table 3. At all 
India level indents for breeder seed quantity increased 
by around 6 times for Kharif 2020 compared to 1997. 
During the same years, share of top 5 varieties and top 10 
varieties in total quantity of seed indented was decreased 
for 2020 compared to 1997, indicating increasing varietal 
diversity. But average age as well as weighted average 
age of top 10 varieties increased in indent for Kharif 2020 
compared to Kharif 1997 indent. In indent for the year 
1997 age range of top ten varieties was between 6 to 28 
years while, the same in indent for 2020 ranged from 4 
to 40 years. This indicates decrease in lower age limit of 
varieties indented but increase in upper age limit. This 
can be due to targeted policy intervention of introducing 
new varieties coupled with stable performance of older 
varieties. Among top 10 varieties, only 5 varieties were 
of age lower than 10 years in 1997. Corresponding figure 
in the case of indent for 2020 stood at 4. Share of these 

varieties of below 10 years age (in top 10 varieties) in 
total quantity of seed indent for 1997 and 2020 stood 
at 26 and 11 per cent, respectively. This lower share of 
new varieties (of below 10 years age) has led to higher 
weighted average age of top 10 varieties in indent for 
Kharif 2020.

Results of another way of looking at varietal dynamics/
diversity at all India level are presented in Table 4. The 
number of varieties constituting 75 per cent to total 
breeder seed was 18 in 1997 increased to 21 in 2007, 27 
in 2015 and 52 in 2020, once again indicating decreasing 
varietal concentration. But both average age as well as 
weighted average age of these varieties has not followed 
any consistent pattern. Share of varieties of below 10 
years age (in varieties constituting 75 per cent of total 
seed indent) in total seed indent also did not follow any 
consistent pattern, stood at 35 per cent in 1997 and at 30 
per cent in indent for Kharif 2020.
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Table 4: Another approach to look at Rice varietal dynamics and concentration in India 

Particulars Unit 1997 2007 2015 2020

Total indented quantity of seed Quintals 816.7 2100.41 4279.64 4805.32

Number of varieties indented Number 56 113 218 304

Number of varieties constituting 75% of total quantity of breeder seed indent Number 18 21 27 52

Average age of varieties Years 13 17 14 13

Weighted average age Years 13 17 15 16

Maximum age Years 28 38 35 51

Minimum age Years 3 3 3 2

Age range Years 25 35 32 49

Number of varieties of below 10 years age in varieties constituting 75% of 
total quantity of breeder seed indent

Number 9 5 11 27

Seed quantity of below 10 years age varieties in varieties constituting 75% 
of total quantity of breeder seed indent

Quintals 282.3 331.92 1091.28 1417.6

Share (%) 35 16 25 30
Source: Computed from breeder seed indent data from (i) DRR Annual Report 1996-97, (ii) DRR Progress Report Varietal Improvement Vol 
1,2006 and (iii) https://seednet.gov.in

A weighted average age of less than 10 years and adoption 
rates of improved varieties to the extent of 35 per cent are 
generally considered as indicators of good progress in 
plant breeding (Walker et al. 2015). From this perspective 
weighted average age of more than 10 years of varieties 
constituting 75 per cent of breeder seed indent (Table 4) 
and lower share of varieties of below 10 years age are 
some indicators of Indian rice seed system that needs 
attention. However, literature indicates that optimum 
period for varietal replacement in a crop will vary over 
time and is dependent on (i) the yearly genetic gain in 
yield or improvement in other desirable characteristics 
(ii) the rate of varietal decay caused by breakdown in 
disease/pest resistance (iii) genetic diversity for disease 
resistance in varieties that are currently grown (iv) cost 
of breeding and multiplying seeds of new varieties (v) 
cost of providing extension to substitute new varieties 
(vi) farmers’ seed purchase and learning costs (Heisy, 
1990) and (vii) cost of seed and capital, margin required 
to encourage farmers to replace seed (Heisy and 
Brennan,1991). Hence, there can be regional variation 
in rice varietal dynamics. This aspect is examined and 
results are presented in Table 5.

In indent for Kharif 2015 and Kharif 2020, Seed Association 
of India (SAI) share was 20 and 31 per cent, respectively. 
Among states, Odisha was the topmost indenter (25%) 

with topmost variety age of 16 years in 2015 and 11 years 
for 2020 indent; Chhattisgarh was the topper with 21 per 
cent of total all India breeder seed indent with topmost 
variety age of 20 years. Consequently at all India level 
age of topmost rice variety indented was 15 and 20 years 
in 2015 and 2020 indents, respectively. States together 
with SAI indents constituted 98 and 99 per cent of total 
quantity of seed indented at all India level in 2015 and 
2020, respectively.

In indent for Kharif 2015, across states, top most variety 
share ranged between 11 per cent (Odisha, Uttarakhand) to 
94 per cent (Rajasthan). In indent for Kharif 2020 top most 
variety share ranged between 11 per cent (Odisha) to 100 
per cent (Rajasthan). Age of top most rice variety ranged 
between 2 years (Haryana, Punjab) to 35 years (Tripura 
and Uttarakhand) in indent for Kharif 2015. Age of top one 
rice variety ranged between 2 years (Assam) to 47 years 
(Jammu and Kashmir) in indent for Kharif 2020. In 2015, 
in case of 7 states (Bihar, Haryana, Himachal Pradesh, 
Punjab, Tamil Nadu, Uttar Pradesh and West Bengal) 
top most variety age was below 10 years. In 2020 indent, 
in case of 7 states (Undivided Andhra Pradesh, Assam, 
Bihar, Punjab, Rajasthan, Uttar Pradesh and Uttarakhand) 
top most variety age was below 10 years. Thus, only in 
case of Bihar, Punjab and Uttar Pradesh, age of topmost 
variety was below 10 years in both 2015 and 2020 indents.
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In indent for Kharif 2015, across states top 10 varieties share 
ranged between 61 per cent (Uttarakhand) to 100 per cent 
(Tripura) and their weighted average age ranged between 6 
years (Haryana) to 21 years (Assam). In indent for Kharif 
2020, across states top 10 varieties share ranged between 57 
per cent (West Bengal) to 100 per cent (Chhattisgarh) and 
their weighted average age ranged between 6 years (Assam 
and Uttar Pradesh) to 38 years (Jammu and Kashmir). In 
2015 indent, only with respect to two states (Haryana and 
Punjab) weighted average age of top 10 varieties was below 
10 years. In 2020 indent, weighted average age of top 10 
varieties was below 10 years in case of 7 states. Punjab was 
the only state indenter with weighted average age of top 10 
varieties of below 10 years in both 2015 and 2020. In 2015, 
top 10 rice varieties with maximum diversified age range 
of 41 years (maximum 46 years and minimum 5 years) 
was observed in case of Maharashtra. In 2020 indent, top 
10 rice varieties with maximum diversified age range of 
47 years (maximum 51 years and minimum 4 years) was 

observed in case of Karnataka.
Details of top 10 varieties at all India level in terms of breeder 
seed indent (quantity) in selected years are presented in Table 
6. Both in year 1997 and 2007, top 3 varieties were IR-64, 
MTU-7029 and IR-36 in that order. MTU-1010 (Cottondora 
Sannalu) variety which was in fourth place in 2007, became 
top most variety in 2015 and maintained its position in 
2020 indent also. Jaya rice variety, was in fifth place in 
1997, moved to 15th place in 2020 indent (with an age of 51 
years) contributing 1.4 per cent of total breeder seed indent. 
In 2020 indent, major indenters for Jaya variety were Seed 
Association of India, Karnataka and Maharashtra. In 2020 
indent, age of top two varieties i.e MTU-1010 and MTU-
7029 varieties were 20 years and 40 years, respectively and 
their individual shares in breeder seed indent were 7.32 and 
7.26 per cent, respectively. In 1997, 2015 indents, among top 
10 rice varieties, one variety was Basmati variety. In 2020 
breeder seed indent, among top 10 varieties, 2 were Basmati 
rice varieties.

Table 6: Top 10 varieties at all India level based on quantity of breeder seed indented
Rank Year

1997 2007 2015 2020
1 IR-64 IR-64 MTU-1010 MTU-1010
2 MTU-7029 (Swarna) MTU-7029 (Swarna) Swarna-Sub 1 MTU-7029 (Swarna)
3 IR-36 IR-36 MTU-1001 Swarna-Sub 1
4 Kalinga-III MTU-1010 MTU-7029 (Swarna) Sahabhagi Dhan
5 Jaya Samba Mahsuri Sahabhagi Dhan Pusa Basmati-1509
6 Heera MTU-1001 Samba Mahsuri Pusa-44
7 Samba Mahsuri Kranti Pusa Basmati-1121 DRR Dhan-42
8 Rasi Shatabdi IR-64 Sri Dhruthi
9 Pusa Basmati-1 NLR-145 Pratikshya MTU-1001
10 Annada Lalat Pooja Pusa Basmati-1121

Source: Computed from breeder seed indent data from (i) DRR Annual Report 1996-97, (ii) DRR Progress Report Varietal Improvement Vol 
1,2006 and (iii) https://seednet.gov.in

Details of top 10 varieties at all India level in terms of 
number of indenters are presented in Table 7. MTU-1010 
was the variety with highest number of indenters followed 
by Swarna-Sub1 in 2015 indent as well as in indent for 2020. 

Basmati rice is a special rice type with IPR protection 
under Geographical Indications (GI) in India. Basmati rice 
is significant contributor in earnings from exports of rice 
from India. In 2018-19, earnings from basmati rice exports 
was 4.72 billion US$ against export earnings of 3.05 billion 
US$ from non-basmati rice exports (APEDA, 2020). Hence 
Basmati rice varietal dynamics was analysed separately 
and the results are presented in Table 8. So far 32 Basmati 
rice varieties were notified (AIREA, 2019). Number 
of Basmati varieties with respect to which breeder seed 
indent received in 1997 was three, it gradually increased 

to 14 in 2020. In 2020, share of Basmati indents in total 
quantity of rice breeder seed indent stood at 8.27 per cent. 
Age of top most Basmati rice variety indented was higher 
than age of topmost (all) rice variety seed indented in 1997 
and 2007, but was lower in 2015 and 2020. Top 3 Basmati 
rice varieties share in total Basmati varieties breeder seed 
was 100 per cent in 1997, gradually declined over years 
and was 70.87 per cent in 2020 indent, indicating decrease 
in varietal concentration. Pusa Basmati-1 was the topmost 
variety in 1997 and was relegated to second position in 
2015. Pusa Basmati-1121 which was in third position in 
2007 became topmost variety in 2015, but was relegated to 
second position in 2020. Pusa Basmati -1509 variety which 
was in third position in 2015, became topmost variety in 
2020 indent.
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Table 7: Top 10 varieties at all India level based on number of indenters
Year

2015 2020

Rank Variety Number of indenters Rank Variety Number of indenters

1 MTU-1010 16 1 MTU-1010 12

2 Swarna Sub-1 14 2 Swarna Sub-1 11

3 MTU-7029 (Swarna) 13 3 DRR Dhan-42 10

4 Sahabaghi Dhan 12 4 MTU-7029(Swarna) 10

5 Samba Mahsuri 12 5 Sahabaghi Dhan 9

6 MTU-1001 12 6 MTU-1001 9

7 Pusa Basmati-1121 11 7 DRR Dhan-44 8

8 IR-64 10 8 CO-51 7

9 Pusa Basmati-1509 8 9 DRR Dhan-45 6

10 Shatabdi 7 10 Sambha Sub-1 6
Source: Computed from breeder seed indent data from https://seednet.gov.in

Table 8: Varietal dynamics in Basmati rice varieties

  Unit 1997 2007 2015 2020
Total number of varieties Number 56 113 218 304
Number of Basmati varieties Number 3 7 12 14
Total indented quantity of all 
varieties

Quintals 816.7 2100.41 4279.64 4805.32

Basmati varieties quantity indented Quintals 41.70 43.93 274.50 397.41
Share of Basmati varieties in total 
indented quantity

Per 
centage

5.11 2.09 6.41 8.27

Maximum Age of Basmati variety Years 24 34 42 47
Minimum Age of Basmati variety Years 8 2 2 2
Age of topmost Basmati variety Years 8 18 10 7
    Top 3 Basmati Varieties and their share in total Basmati seed indent
    Pusa Basmati-1 

(71.94)
Pusa Basmati-1 

(58.11)
Pusa Basmati - 
1121 (58.94)

Pusa Basmati-1509  
(33.95)

    Kasturi (16.79) Vasumathi 
(18.10)

Pusa Basmati-1 
(18.21)

Pusa Basmati - 
1121 (24.47)

    Basmati-370 
(11.27)

Pusa Basmati - 
1121 (9.86)

Pusa Basmati-1509 
(8.16)

Pusa 
Basmathi-1637 

(12.45)
Share of top 3 Basmati varieties in 
total Basmati varieties 

Per 
centage

100 86.07 85.31 70.87

Weighted average age of top 3 
Basmati varieties

Years 10 13 13 9

*Figures in parentheses indicate per centages
Source: Computed from breeder seed indent data from (i) DRR Annual Report 1996-97,(ii) DRR Progress Report Varietal Improvement Vol 1, 2006 
and (iii) https://seednet.gov.in
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Details of state-wise top 5 rice varieties based on quantity 
of breeder seed indent are presented in Table 9. MTU-
1010 was the topmost variety in the case of undivided 
Andhra Pradesh, Chhattisgarh and Madhya Pradesh in 
2015 indent. However, in indents for the year 2020, MTU-
1010 rice variety was the topmost variety only in case of 

Chhattisgarh and Madhya Pradesh. In case of undivided 
Andhra Pradesh, KNM-118 became the topmost variety 
indented for year 2020. MTU-7029 was the topmost 
variety in case of Tripura, Uttarakhand in 2015 indent, but 
was topmost variety in case of only Jharkhand in 2020. 

Table 9: State wise top 5 varieties in 2015 and 2020 breeder seed indents

    Rank
Indenter Year 1 2 3 4 5

Undivided 
Andhra Pradesh

2015  MTU-1010 Samba Mahsuri MTU-1001 MTU-7029 Swarna-Sub 1 
2020 KNM-118 Samba Mahsuri MTU-1010 RNR-15048 MTU 1075 

Assam 2015 Ranjeet Swarna-Sub-1 IR-64 Masuri Bahadur
2020 Bahadur Sub-1 Ranjit Sub-1 CR Dhan-310 Gitesh CR Dhan 505 

Bihar 2015 Swarna-Sub 1 Sahabhagi Dhan  MTU-1010 Samba Mahsuri MTU-1001
2020 Sahabaghi Dhan Rajendra 

Baghavathi
Sabour Ardhjal Sabour Surbhit Sabour Shree 

Chhattisgarh 2015 MTU-1010 Mahamaya Narendra-8002 MTU-1001 PKV HMT
2020 MTU-1010 MTU-7029 Swarna-SUB 1 IGKVR-1 Mahamaya

Haryana 2015 Pusa Basmati-1509 HKR-127 HKR-47 PR-113 PR-114
2020 Pusa Basmati-1718 Pusa Basmati 1637 Pusa Basmati 1728 Pusa 1592 Pusa Basmati-1509  

Himachal 
Pradesh

2015 HPR 2143 HPR-1068 HPR-1156 RP-2421 Basmati Kasturi
2020 HPR 2143 HPR-2612 HPR-1156 Basmati Kasturi  

Jammu and 
Kashmir

2015 Pusa Basmati-1121 Basmati-370 Chenab Pusa Basmati-1509 Giza-14
2020 Basmati-370 Chenab PR-113 Giza-14  

Jharkhand 2015 IR-64 Lalat Abhishek Rajendra Mahsuri-1 Sahabaghi Dhan
2020 MTU-7029 IR64 DRT 1 Sahabhagi Dhan Rajendra Mahsuri-1 MTU-1010

Karnataka 2015 IR-64 Samba Mahsuri MTU-1001 Uma JGL-1798
2020 IR-64 MTU-1001 RNR-15048  MTU-1010 Jaya

Madhya 
Pradesh

2015 MTU-1010 IR-64 MTU-1001 Kranti IR-36
2020 MTU-1010 Pusa Sugandh-5 IR64 DRT 1 MTU-1001 Sahabhagi Dhan 

Maharashtra 2015 Indrayani MTU-1010 PKV HMT Jaya Karjat-3
2020 Indrayani MTU-1010 Jaya CO 51 RTN-5

Odisha 2015 Pooja Sahabhagi Dhan Swarna-Sub 1  MTU-1010 Pratikshya
2020 Swarna-Sub 1 Pooja MTU-1010 MTU-1001 MTU-7029

Punjab 2015 Pusa Basmati-1509 PR-114 PR-111 PR-113 Pusa Basmati - 1121 
2020 PR 121 PR-114 PR-126 Pusa Basmati -1121 PR-127

Rajasthan 2015 Pusa Basmati - 
1121 

Improved  
Pusa Basmati-1 

     

2020 Pratap -1        
Tamil Nadu 2015 NLR-34449 Samba Mahsuri Swarna - Sub 1 Sahabahagi Dhan JGL-1798

2020 NLR-34449 Swarna-Sub 1 DRR Dhan-45 Sambha Sub - 1 DRR Dhan 50 
Tripura 2015 MTU-7029 Naveen Sahabhagi Dhan Narendra Dhan-97 Shatabdi

2020 Naveen MTU-7029 Sahabhagidhan Narendra Dhan-97 CO 51
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Uttar Pradesh 2015 Swarna-Sub 1 Improved  
Samba Mahsuri

Narendra Dhan 
-359 

Samba Mahsuri NDR 2065 

2020 Pusa Basmati-1509 Pant Dhan-24 NDR 2065 PR 121 Sambha Sub - 1 
Uttarakhand 2015 MTU-7029 VL.Dhan 85 Sarjoo-52 Vivek Dhan-62 Swarna-Sub 1

2020 VL Dhan 68 VL Dhan 157 PR 121 HKR-127 VL Dhan 85 
West Bengal 2015 Pratikshya Swarna-Sub 1 MTU-7029 MTU-1010 Gontra Bidhan-1 

2020 Shatabdi MTU-7029 Pratikshya Swarna-Sub 1 MTU-1010
Source: Computed from breeder seed indent data from https://seednet.gov.in

Table 10: Top 10 varieties in breeders seed indent of SAI 
2015 2020

Variety Share in total 
SAI indent (%)

SAI share in total All 
India indent (%)

Variety Name Share in total 
SAI indent (%)

SAI share in total All 
India indent (%)

Pusa Basmati - 1121 16 84 Pusa-44 9 100
Swarna-Sub 1 9 21 MTU-7029 (Swarna) 8 35
MTU-7029 (Swarna) 8 33 Pusa Basmati-1509  7 76
Pusa-44 6 99 Sri Dhruthi 7 89
Pusa Basmati-1 6 98 Pusa Basmati -1121 6 94
Gontra Bidhan-1 5 88 PR-113 4 99
IR-64 4 26 Jaya 4 85
MTU-1010 4 7 Indrayani 3 77
PR-118 3 98 Pusa Basmati -1718 3 99
Shatabdi 3 67 Pusa Basmati 1637 3 89
Top10 varieties total 62 34   54 73

Source: Computed from breeder seed indent data from https://seednet.gov.in

In 2015 indent, Swarna-Sub 1 was the topmost variety in 
case of Bihar and Uttar Pradesh. In 2020 indent, Swarna-
Sub 1 was the topmost variety in case of Odisha. Only in 
case of 6 states, there was no change in topmost variety 
in 2015 and 2020 indents. They are Chhattisgarh (MTU-
1010), Himachal Pradesh (HPR-2143), Karnataka (IR-64), 
Madhya Pradesh (MTU-1010), Maharashtra (Indrayani), 
and Tamil Nadu (NLR-34449). Only in case of three 
states, there was no change in second top variety. They are 
undivided Andhra Pradesh (Samba Mahsuri), Maharashtra 
(MTU-1010) and Punjab (PR-114). 

Varietal dynamics in seed indent of SAI in 2015 and 2020 
was analysed separately and results are presented in Table 
10 and 11. Share of topmost rice variety in SAI indent was 
16 and 9 per cent in indents for 2015 and 2020, respectively 
with topmost variety of age of 10 and 26 years. Share of top 
10 varieties indents in SAI indent was 62 and 54 per cent in 
2015 and 2020 respectively. Among top 10 varieties of SAI 
indents in 2015 and 2020 only 3 varieties were common 
indicating high varietal dynamics. A comparison of top ten 

varieties at all India level (Table 6) and top ten varieties in 
SAI indents (Table 10) yields some interesting insights. In 
2015, there were 4 varieties common in both the tables and 
in 2020 the number of common varieties increased to 5. In 
2015 common varieties, SAI share in total all India level 
indent ranged from 21 to 84 per cent and in 2020 the range 
varied 35 to 100 per cent. From the Table 10 it is evident 
that, indents for certain varieties like Pusa-44, PR-118, 
PR-113 which is cultivated in Punjab and Haryana, were 
reflected in SAI indent (constituting more than 90 per cent 
of indented quantity for these varieties), rather than direct 
indents from the states. Same is the situation with Basmati 
rice varieties also as more quantity is indented by SAI than 
states like Punjab and Haryana. In 2015 at all India level 
there were indents for 12 Basmati varieties, SAI indent 
was there for seven Basmati varieties accounting for 80 
per cent of Basmati varieties, seed indent at all India level. 
In 2020 at all India level, there were indents for 14 Basmati 
varieties, SAI indent was there for 11 Basmati varieties 
accounting for 84 per cent of Basmati varieties seed indent 
at all India level. 
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Table 11: Frequency distribution of number of varieties 
in SAI indent based on their share in total all India 
breeder seed indent 

Share of SAI indent in 
total indent (%)

Number of varieties
2015 indents 2020 indents 

100 29 44
90-99 9 12
80-89 4 13
70-79 4 5
60-69 5 2
50-59 2 1
40-49 3 9
30-39 9 4
20-29 7 12
10-19 13 9

<9 21 23
Total number of varieties 106 134

Source: Computed from breeder seed indent data https://seednet.gov.in

In 2015, SAI indent was for 106 varieties, out of this only 
in case of 53 varieties, share of SAI in total quantity of 
breeder seed indent was below 50 per cent (Table 11). 
Similarly in 2020, SAI indent was for 134 varieties, out 
of this only in case of 57 varieties, share of SAI in total 
quantity of breeder seed indent was below 50 per cent. Thus 
SAI indent was above 50% of total breeder seed indent in 
case of 53 varieties in 2015 and in case of 77 varieties in 
2020. This might have some extent masked the indent for 
these varieties from states. Totally in 2015 indent, 100 per 
cent indent was from SAI for 29 varieties and in 2020 for 
44 varieties. In other words if SAI indent was not there for 
these varieties, total number of varieties for which breeder 
seed indents received would have decreased to 189 and 
260 in place of 218 and 304 in 2015 and 2020, respectively. 

In January 2019, the Protection of Plant Varieties and 
Farmers’ Rights Authority (PPV&FRA) through its 
notice on plant breeder’s rights stated that the procedure 
of compiling indents by Central and State Government 
organizations for seed production and fixing of breeder 
seed price under Seeds Act (1966) henceforth will be 
restricted only to varieties which are not registered under 
(Protection of Plant Varieties and Farmers’ Rights Act) 
PPV&FR Act 2001 or those whose period of protection 
under the registration has expired on the date (PPV&FRA, 
2019). Thus, in future there will be different mechanisms 
for indenting for varieties based on whether a variety 

is protected or not under PPV&FR Act. Accordingly 
mechanism of price fixation for breeder seed also will 
differ and in turn may influence varietal dynamics.

Measures for improving rice varietal turnover 
In the case of wheat cultivation in Punjab of India, Smale 
et al., (2008) observed that slow varietal change had offset 
the positive productivity effects of diversifying the genetic 
base in wheat breeding during post green revolution 
period. Hence nudging varietal turnover in a particular 
direction by discouraging breeder seed indent for older 
varieties or withdrawal of old varieties can be a option 
for promoting varietal turnover (Krishna et al. 2014, 
Atlin et al. 2017). They also suggested the measures of 
withdrawal of seed subsidy for obsolete varieties, setting 
targets for the average varietal age in foundation seed 
production and farmers’ fields (below 10 years). Spielman 
and Smale (2017) suggested leveraging seed subsidy 
program by targeting subsidy on a variety-specific basis 
with the goal of removing older varieties. Some efforts in 
this direction were observed in the case of Telangana and 
Andhra Pradesh states in recent years, wherein subsidy 
rates for paddy seeds are different, more for varieties less 
than 10 years old and less for varieties of more than ten 
years old. In recent draft seed bill (2019) of India, proposal 
of a validity period of ten years for registered variety of 
annual crops like rice also can be considered as a targeted 
policy approach for improving varietal turnover. However, 
it is being viewed that it is difficult to decide regarding 
the resistance threshold at which a variety should be 
withdrawn from circulation.

Supply side constraint with respect to new varieties can 
act as hindrance in promoting varietal turnover (Krishna 
et al. 2014). Atlin et al. (2017) observed that competitive 
commercial seed industry in temperate regions was able 
to address this supply side constraint. Further, Atlin et al. 
(2017) argued that rapid release of varieties by utilizing 
breeding tools based on sound quantitative genetics 
principles thereby reducing breeding cycle length is a key to 
cropping system adaptation to climate change. Witcombe 
et al. (2013) opined that efficiency of breeding programs 
would be increased by making fewer crosses among more 
carefully chosen parents. Muralidharan et al. (2019) in the 
context of India, suggested focussed rice breeding in four 
mega environments namely rainfed unfavourable uplands, 
rainfed favourable uplands, irrigated areas and rainfed 
lowlands. 
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Spielman and Smale (2017) suggested some policy measures 
for accelerating varietal turnover. They are (i) accelerating 
varietal registration and release (like recent agreement 
between India, Nepal, Bangladesh, Srilanka and Cambodia 
(IRRI, 2017) and harmonizing rice varietal registration 
procedure and mutual recognition of registration among 
countries) (ii) improving quality assurance systems (iii) 
increasing access to early generation seed  (through licensing) 
(iv) leveraging seed enterprises marketing capabilities and 
(v) leveraging competition policy and antitrust regulation. 
But they also indicate that there can be trade-off between 
spatial and temporal diversification, making it complex to 
decide about appropriate policy choices. Some researchers 
also suggested leveraging competition and fast tracking 
release of varieties resistant or tolerant to biotic and abiotic 
stress for accelerating varietal turnover (Das et al., 2019, 
Berhanu et al., 2019).

Joshi et al., (2001) reported that in Nepal spread of rice 
varieties from a participatory plant breeding commenced 
five to six years earlier than would have been the case 
in a conventional system. Witcombe and Yadavendra 
(2014) reported that in India, Ashoka rice varieties 
developed through Client Oriented Breeding (COB) 
replaced landraces or varieties adopted from conventional 
breeding. Ashoka 200F rice variety was notified in 2005 
(for Jharkhand, though it was identified for release in 
2002) and 2006 (for Gujarat, Rajasthan and Madhya 
Pradesh) and in 2013, breeders seed indent for it was 16th 
highest of 225 notified rice varieties. Pray et al., (2011) 
reported that Gramin Vikas Trust (GVT) the developer of 
Asoka varieties was unsuccessful in getting approval for 
the varieties as there was no provision for release of new 
varieties by NGO under Indian seed regulation. Later GVT 
collaborated with Birsa Agricultural University (BAU) 
and Asoka rice varieties were released as BAU varieties. 

Singh et al. (2014) reported that a salt tolerant rice variety 
CSR-43 developed through participatory variety selection 
(during 2001-2007) was widely adopted in sodic areas of 
Indo-Gangetic plains and was officially released in 2011. 
Conny et al. (2019) argued that many of currently used 
research methods are weak on capturing real-life context 
and provided fragmented snapshot nature understanding 
of farmer’s preferences and demand for seeds. Carlo et al. 
(2019) suggested triadic comparison of varieties (involving 
repeated participatory evaluation under farm condition) 
can help in delivering the best seeds based on the actual 
climatic conditions of a particular village. 

Narappa et al., (2018) reported that in Karnataka, seed 
village program helped in introduction of new rice variety 
“Gangavathisona” in 2011-12. They inferred that increase 
in salinity affected area in Tungabadra Project (TBP) 
Command area, susceptibility of rice variety samba 
mahsuri (BPT 5204) to pests and diseases, higher yields 
of Gangavathisona rice variety (compared to BPT-5204) 
under direct seeded rice practice and soil salinity led to 
spread of Gangavathisona rice variety to the extent of 15.1 
per cent rice area in TBP area in 2014-15. 

Nayak and Mosharaf (2019) observed in Odisha, in 
Evidence Hubs (EH), a new generation platform where in 
multiple varieties of rice were exhibited for performance 
evaluation by different stakeholders under different 
management or ecological condition, led to (a) selection of 
varieties such as CR 1009 Sub1, Swarna-Sub 1, Bina Dhan 
11 and other climate resilient varieties in coastal areas 
and (b) selection of varieties like Sahabhagi Dhan, DRR 
Dhan-44 and Bina Dhan11 in upland areas. They further 
observed that though Bina Dhan 11 was the best variety in 
terms of yield, Sahabhagi Dhan was rated highest based 
on multi-attributes. Some unreleased varieties which were 
performing high in terms of stakeholders rating, triggered 
policy dialogue for release of those varieties. 

Gars and Ward (2019) indicated that differences in 
learning behaviour of farmers can also lead to different 
pattern of technology adoption. They distinguished four 
types of learning processes. They are (i) Bayesian learning 
(belief updating as additional information becomes 
available) (ii) impressionable learning (first impression 
based) (iii) reactionary learning (give importance to recent 
information only) and (iv) myopic learning (not only give 
more weight to recent information but also do not consider 
the probabilities over which they are making their choices). 
They suggested pilot surveys for assessing share of farmers 
of different learning types in a location, for planning future 
interventions based on nature of technology.

Conclusions and Way forward

From the results of current study it can be concluded that 
rice varietal diversity in India in recent years is increasing 
in terms of metrics (i) number of varieties for which 
breeder seed indents received (ii) number of varieties 
contributing 75 per cent of total indented quantity and (iii) 
lower share of top 10 varieties in total breeder seed indent. 
However, a higher weighted average age of top 10 varieties 
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is indicating that varietal replacement is taking place with 
substitution by older varieties. 

Literature indicates that multiple factors viz., characteristics 
of new varieties, market potential for different varieties 
of rice, divergent perceptions and learning behaviour of 
farmers and divergent contextual factors (like hydrology, 
soil suitability etc) are influencing rice varietal dynamics. 
Hence, for promoting adoption of improved rice varieties 
with reduced adoption lag, a multi-pronged strategy need 
to be adopted. Reducing breeding cycle length, targeted 
extension interventions based on share of farmers of 
different types of learning patterns, nudging varietal 
adoption behaviour by leveraging policies of subsidy and 
competition in seed sector, encouraging private sector 
participation in research and varietal commercialization, 
facilitating marketing of output of rice varieties of different 
durations by synchronizing marketing periods with crop 
harvesting period are some of the suggested components 
in the multi-pronged strategy.  

The current study is based on macro level breeder seed 
indents only with some limitations. Hence, in future more 
disaggregated studies can yield more insights on varietal 
dynamics in different rice ecosystems and associated 
factors.
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