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ABSTRACT 
Seed dormancy is a genetically inherited trait whose intensity is modified by the environment during seed 
development and maturation. In order to study the effect of harvest time on the seed quality and optimum 
time of sowing to obtain good quality seeds, freshly threshed seeds of ten diverse rice genotypes harvested 
from six environments were evaluated for seed dormancy and seedling vigour index as a measure of seed 
quality. There were significant differences in germination in different genotypes in all the six 
environments as well as days after harvest. The germination percentage was initially low and gradually 
increased with increasing in days after harvest (0. 15, 30 and 45th day after harvest). Out of these six 
genotypes viz., IET 8116, KMP 101, IR 30864, KRH-1, IR-64 and MTU 1001 were found dormant, 
immediately after harvest. The studies indicated that sowing in the first (June 2nd fortnight) and second 
environment (July 1st fortnight) were resulted in production of non-dormant seeds. Whereas all the six 
environments were favorable to take up seed production of new promising rice genotype KMP 101. 
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INTRODUCTION 

Rice (Oryza sativa L.) has been the major 
calorific and dietary protein source for many 
and outweighs any other crop due to its 
domestication for several thousand years. 
Although rice is grown across hundred 
countries, it is the major staple food crop for 
the people of the Asia pacific region, which 
accounts for 59 percent of world population. 
More than 90 percent of global rice is 
produced and consumed in this region. In 
India, the annual per capita consumption is 
86 kg and constitutes about 30 percent of the 
total calorific sources (CRRI, 1996). Rice is 
India’s provincial food crop contributing 40 
percent of total food grain production and is 
grown in on 44.5 m.ha with the production of 
85.5 m.t (Hindu, 2002). In Karnataka, rice is 
grown an area of 1.42 m.ha with an annual 
production of 3.6 m.t (UAS, 2000). 

In India, rice is grown in two main seasons 
i.e wet season (kharif) and dry season (rabi). 
It has been observed that there are 
differences among genotypes for stability of 
different characters over seasons and 
locations and even different date of sowing 
with in the same season due to the influence 
of environment. It may cause the difference 
in relative ranking of varieties when they are 
compared over serious environments. 
Although stratification of environments has 
been used effectively to reduce the genotype-
environment interaction, it may not be 
pragmatic since fluctuation across the 
environments will be of considerable magni- 
tude (Allard & Bradshaw, 1964). 

In Karnataka, India, under Cauvery 
command area, rice is cultivated in an area of 
nearly 0.1 million hectares during wet season 
and summer seasons.  In wet season sowing  
 



Seed dormancy and seedling vigour  2

starts in May-June and extends up to 
September- October. Though different vari- 
eties have been identified and recommended 
for sowing in different months , farmers are 
facing difficulties in adopting the same due 
to shift in rainfall pattern and scheduling of 
water in the canal.  

As a result, many farmers are sowing long 
duration and medium duration varieties in 
June and July instead. The delay in sowing is 
known to reduce grain yield, seed quality 
because of poor seed setting and biotic stress 
due to high temp and high humidity at 
flowering. As a result of delay in sowing the 
harvest time also varies; therefore, it is 
imperative to know the effect of time of 
harvest on seed dormancy and seedling 
vigour. 

The ability of seeds to delay their 
germination until the favorable time reaches 
in the right place is an important survival 
mechanism. Seed dormancy is an important 
physiological stage in the life cycle of many 
seed bearing plants. In an ever-changing 
environment, dormancy increases survival of 
species by distributing its germination over 
time and also by avoiding pre-harvest 
sprouting , which affects seed quality adve- 
rsely in many cereals. In general seed 
dormancy is a qualitative and genetically 
inherited trait (Naylor, 1983) whose intensity 
is modified by the environment during seed 
development. Seed dormancy is very much 
influenced by season / environment (Suk- 
umara Dev, 1982; Padmaja Rao, 1994) and 
crop duration. However , safe removal of 
seed dormancy is necessary; when ever fresh 
seed is required for planting immediately 
after harvest. Several studies (Agarwal, 1981: 
Biradar & Mahadevappa, 1993: Padma & 
Muralimohan reddy 2000) also reveal the 
effect of time of harvesting on seed 
dormancy and seedling vigour index in rice 
and many other crops. Considering this, an 
experiment was designed to study the influ- 
ence of dates of planting on the occurrence 
and dissemination of seed dormancy and 
seedling vigour. 

 
MATERIAL AND METHODS 

The investigation was carried out during 
wet season 2002 using ten promising rice 
genotypes received from All India Coord- 
inated Research Project on Rice, Zonal 
Agricultural Research Station, V.C. Farm, 

Mandya (12°32’N and 76°53’E with an annual 
rainfall of 765 mm). Ten genotypes consti- 
tuting wide spectrum of variation in agro 
botanical traits (Table 1) were sown and 
transplanted in six different dates viz., E1 
(June 2nd fortnight), E2 (July 1st fortnight), E3 
(July 2nd fortnight), E4 (August 1st fortnight), 
E5 (August 2nd fortnight) and E6 (September 
1st fortnight) by giving 15 days interval 
between each sowing. In order to study the 
effect of time of harvest on the seed 
dormancy, the freshly harvested seeds of 
each genotype from each environment was 
cleaned, dried to safe level of moisture (< 
13%) and graded. The seeds were evaluated 
for their germination potential as well as 
seedling vigour. 

 
Standard Germination Test 

The germination test was conducted in 
laboratory using between paper methods 
(ISTA, 1996). One hundred seeds in each of 
two replications were placed on germination 
paper towels, which were then rolled. The 
rolled towels were incubated in a germi- 
nation chamber maintained at 25 ± 1ºC and 
90 per cent relative humidity. The seedlings 
were evaluated on the 14th day, and the 
percent of germination was expressed based 
on normal seedlings to reveal the occurrence 
of dormancy due to sowing dates.  Samples 
were stored in cloth bags at normal room 
condition to study the natural dissipation of 
seed dormancy. Seed samples were drawn at 
an interval of 15 days and tested for 
germination until the seed reached max- 
imum germination percent.  

 
Seedling Vigour Index (SVI) 

Ten seedlings from each replication were 
selected at random on the 14th day after 
germination, and seedling length was 
measured. The same seedlings were dried at 
80± 1ºC for 24 hrs and weighed. The mean 
seedling length and dry weight were used for 
estimation of SVI in two different methods 
using the following formula (Abdul Baki and 
Anderson, 1973). 

 
1. SVI Based on seedling length 
SVI = Mean seedling length (cm) x 
Germination (%)  
2. SVI Based on seedling dry weight 
SVI = Mean seedling dry weight (mg) x 
Germination (%)  
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RESULTS AND DISCUSSION 
The result of germination and seedling 

vigour studies conducted in twelve genot- 
ypes under six different sowing dates were 
presented in tables 2, 3 and 4. The results 
revealed that there were significant differ- 
rences in germination in different genotypes 
in all six environments as well as days after 
harvest. The genotype Jaya, IET 8116, BPT 
5204 and CTH 3 exhibited higher germi- 
nation per cent of 71, 65, 60 and 68 
respectively immediately after harvest (0th 
day) in the second environment (July 1st 
fortnight) and attained minimum certific- 
ation standard (80%) at 15th day after harvest 
in most of the environment, indicating the 
dormancy period for these genotypes was 
hardly 15 days. The genotype BR 2655 
recorded its minimum certification standard 
immediately after harvest in all the 
environments. 

The genotypes IR 30864, CTH 1, IR 64 and 
MTU 1001 showed lower germination per 
cent immediately after harvest. IR 3086 
attained minimum certification standard 
(80%) at 45th day after harvest in most of the 
environments except first (June 2nd fortnight) 
and third (July 2nd fortnight) environments, 
which suggested that the seeds of IR 30864, 
CTH 1 and IR 64 produced in these 
environments recorded a dormancy period of 
forty five days. However, these genotypes 
registered a maximum germination (> 96%) 
in fifth environment at the 45th day after 
harvest. Similar findings were reported by 
Rame Gowda et al., (2003) on some of the 
parental lines and hybrid rice KRH 2. Among 
the ten genotypes, MTU 1001 recorded the 
lowest germination percent immediately 
after harvest in almost all environments. 
However, maximum germination (>80%) 
was attained at 45th day after harvest in the 
second, fifth and sixth environments, it did 
not attain minimum certification standard 
even after 45 days after harvest in rest of the 
environments (Table 2). Angrish and Panwar 
(1995) have reported similar kind of results in 
the medium duration varieties of rice. 

 
SVI based on mean seedling length 
Among the twelve genotypes studied only 
eight genotypes viz., Jaya, IET 8116, BR 2655, 

BPT 5204, KMP 101, KRH 2, CTH 3 and Rasi 
had maximum seedling vigour in almost all 
environments (Table 3). However, the 
genotypes Jaya and BR 2655 had maximum 
vigour of 2896 and 2867 in the first 
environment, the first environment could 
produce good quality seeds. Similarly IET 
8116 and CTH 3 attained maximum vigour in 
second environment (July 1st Fortnight). The 
higher vigour index indicated the suitable 
environments for the production of quality 
seeds. The genotype BPT 5204 performed 
well in third environment for higher vigour 
seeds. The popular hybrid KRH 2 had the 
maximum vigour (923) in the fourth 
environment. The drought tolerant short 
duration variety Rasi attained its maximum 
vigour (1222) in sixth environment. 

The genotypes IR 30864, CTH 1, IR 64 and 
MTU 1001 showed lower seedling vigour in 
almost all the tested environments. How- 
ever, in IR 30864 the fourth and sixth 
environments were favored for the 
production of higher vigour seeds. CTH 1 
and IR 64 had maximum vigour of 1029 and 
1537 respectively, in the second environment 
(July 1st Fortnight). The genotype MTU 1001 
attained higher vigour of 107 in sixth 
environment (September 1st Fortnight) 
comparatively. Singh and Borikar (1985) also 
reported the influence of physiological 
maturity on seedling vigour of rice. Similar 
results were reported in soybean (Abdul Baki 
and Anderson, 1973).  

 
SVI based on mean seedling dry weight 

The results of SVI revealed that among the 
twelve genotypes only seven viz., Jaya, BR 
2655, BPT 5204, KMP 101, KRH 2, CTH 3 and 
Rasi had maximum vigour in all the six 
environments; however, the genotypes IET 
8116 and BR 2655 had the maximum vigour 
immediately after harvest in first enviro- 
nment (June 2nd fortnight). The maximum 
vigour of 410 (0th days after harvest) was 
recorded for Jaya in sixth environment 
(September 1st fortnight). The maximum 
seedling vigour of 240, 253, 371, 371 and 397 
(0th days after harvest) was recorded for BPT 
5204, KMP 101, KRH 2, CTH 3 and Rasi in 
second, third, fifth and sixth environments 
respectively. 
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Though IET 8116 producing higher vigour 
seed in almost all environments, it exhibited 
lower seedling vigour of 50 and 79 at 0th days 
after harvest in third and fifth environments 
due to persistency of dormancy.  Similar 
studies on other crop species were reported 
in maize (Hussaini et al., 1988); in carrot and 
beetroot (Karuna and Aswathaiah, 1989). The 
genotypes IR 30864, CTH 1, IR 64 and MTU 
1001 had shown lower vigour of 42, 20, 71 
and 100 (0th days after harvest) in first 
environment, and the same trend follows in 
almost all environments. Those genotypes 
which yielded higher vigour seeds in 
particular environment considered as suita- 
ble environment for cultivation of that 
particular genotype.  

 
CONCLUSION 

It is concluded from this study that seed 
dormancy and seedling vigour index of rice 
genotypes at different intervals after harvest 
varied significantly from environment to 
environment and among the genotypes of 
each environment, which is revealed the 
presence of genotypic variations for these 
characteristics. The germination percentage 
was initially low and gradually increased 
with increasing in days after harvest (0. 15, 30 
and 45th day after harvest). Out of these six 
genotypes viz., IET 8116, KMP 101, IR 30864, 
KRH-1, IR-64 and MTU 1001 were found 
dormant, immediately after harvest. The 
studies indicated that sowing in the first 
(June 2nd fortnight) and second environment 
(July 1st fortnight) were resulted in produ- 
ction of non-dormant seeds. Whereas all the 
six environments were favorable to take up 
seed production of new promising rice 
genotype KMP 101. Seedling vigour index 
was estimated by means of seedling length 
and seedling dry weight methods to identify 
favorable environment for production of 
good quality seeds, indicated that sowing in 
the first environment (June 2nd Fortnight) is 
more favorable for the production of Jaya, 
IET 8116, BR 2655, Rasi and CTH 3. Similarly 
June 2nd fortnight was found favorable for IR 
30864. Whereas , all the six environments 
were favorable to take-up seed production of 
new promising genotype KMP 101. 
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