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Abstract: New rice varieties should be developed to address the food security for the sustainability during increasing food 
demand in climate change. Sri Lanka has a very rich rice germplasm which has not been fully characterized to utilize its 
important traits for crop yield potential. Days to flowering may associated with yield components. The objective of the study 
was to determine the relationship between days to flowering (DF) and yield components. Two hundred and eighty four Sri 
Lankan traditional rice accessions from Plant Genetic Resources Center which was grown at Rice Research and 
Development Institute, Batalagoda, Sri Lanka during short day season (Maha) in 2013 was used for the study. There was a 
large variation in DF among accessions which ranged from 57 to 139 days .Total panicle weight (TPW), filled grains per 
panicle (FGPP), hundred grain weight (HGW)and filling percentage (FP) varied from 0.1 to 50.2g,  5 to 265, 0.23 to 5.1g 
and 5 to 100 % respectively. There was a significant negative correlation between DF and TPW (r = - 0.307, P = 0.000,) and 
DF and total grains per panicle, (r = -109, P = 0.037). There was a significant positive correlation between DF and HGW (r = 
0.128, P = 0.027), and DF and FP(r =0.203, P = 0.000) Variation in DF among selected accessions may be controlled by 
different combinations of flowering time genes leading to a variation in magnitude of yield components.   
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I. INTRODUCTION 
 
Rice is an important staple food crop which is 
consumed by more than half of the world’s 
population from developing countries. (1) Flowering 
of many plant species depend on the day length. 
Flowering initiation controlled by photoperiod 
sensitive network in the plants. (2) Plants are in to 
three groups based on photoperiod response: Short 
day (SD) and long day (LD) plants require SD and 
LD conditions for flowering initiation and day neutral 
(DN) plants are insensitive to photoperiod. (3) Rice is 
considered to be a facultative short day plant as it 
flowers early under short day lengths (4) .The gene 
network underlying photoperiodic flowering consists 
of photoreceptors, circadian clock systems, and 
flowering genes (5). Several flowering time genes 
including Hd1, Hd3a and Hd6 have been cloned to 
study the photoperiodic flowering pathway (6,7,8). 
Flowering time of rice leads to a wide variability 
among rice accessions (ANNs) (9, 10, 11). Yield 
formation and   plant height of   rice are affected by   
flowering time genes (12). Flowering time is a most 
important yield related character that could be used to 
improve rice yield. The yield components are 
controlled by genotypes and environmental stress 
(13). In rice breeding, the effect of flowering time 
genes on yield components is of major interest: the 
rice flowering time gene Ghd7 can control grain 
number per panicle (14). There is a hypothesis that 
flowering time affects plant sizes: In general, it is 
believed that a longer vegetative period increases the 
size of rice plants (15).Our observation with selected 
Sri Lankan traditional and improved rice confirmed 
this hypothesis as late flowering plants under long 
day condition produced more tillers. (16). However, it  

 
is difficult to evaluate the relationship between crop 
yield and flowering time due to interactions of 
primary metabolite contents which also affect the 
yield in rice. Breeding for photoperiod insensitive 
rice is useful for adaptability to a wide range of 
latitudes (17) . It is important to investigate the effect 
of alleles for photoperiod insensitivity on yield 
components. Sri Lankan traditional rice germplasm of 
around 2000 accessions has not been evaluated 
completely for days to flowering variation between 
short day and long day (Yala and Maha) growing 
seasons and subsequent effect on yield components. 
Meanwhile the large Sri Lankan rice germplasm also 
exhibit a variation in flowering time within either 
short day or long day growing season indicating that 
flowering time in Sri Lankan rice may be regulated 
by photoperiod independent genetic factors as well. 
Determination of relationship between days to 
flowering and yield components   is an important 
initial step for manipulation of such genetic factors in 
future breeding programmes. Therefore, this 
experiment was carried out to determine the effect of 
variation in DF on yield components of Sri Lankan 
traditional rice. 
 
II. MATERIAL AND METHODS 
 
Rice accessions : Two hundred and eighty four rice 
ANNs of varieties included Rata wee, Sudu wee, 
Kirinaran, Hatada wee, Welihandiran, Dahanala, 
Molligoda, Kaluheenati, Kirimurunga, 
Murungakayan,Mudukiriyal, Sulai, Kalu Handiran, 
Suduru Samba, Kuruluthuda , Heenati, Kottiyaran 
,Pachchaperumal and Ranruwan from Plant Genetic  
Resource center, Gannoruwa, Sri Lanka were used 
for the experiments. ANNs under tested varieties 
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were grown in an apparently uniform field at   rice 
research and development institute, Batalagoda, Sri 
Lanka (IL1 agro ecological zone) in a Completely 
Randomized Design (CRD) with 4 replicates.  Yield 
traits were considered  in this study, Number of filled 
Grains per panicle (FGPP), hundred grains weight 
(HGW) Filled Grains Percentage (FGP) and Total 
Panicle weight (TPW) and Days to flowering (DF) 
were recorded in each ANNs .Data was subjected to 
statistical analysis. Variation of each trait was 
determined through descriptive statistics. Simple 
Pearson correlation coefficients were computed 
between Days to flowering and yield components by 
using Minitab 15 version. 
                                                                                       
III. RESULTS  
 
Variation of DF of selected rice accessions 
Flowering time is affected by genotypes (Izawa, 
2000). In this study DF varied from 56 to 139 days in 
two hundred and eighty four accessions belonging to 
twenty varieties. DF varied among ANNs of every 
variety (Table1). ANNs 6287 (Sulai) and 6276 
(Mudukiriyal) exhibited the minimum and maximum 
days to flowering respectively. Highest CV% of 
Kirimurunga, Mudukiriyal, and sulai were observed 
which showing extreme flowering time.  
Seventy three rice ANNs flowered by 64 days 
resulting into the group of 3 month variety at grain 
maturity (Table 2).Early flowering ANNs can be 
introduced for future breeding programmes on early 
flowering varieties to avoid adverse environments  
Relationship between Total panicle weight and 
days to flowering: Minimum TPW of 0.1g was 
recorded from Murungakayan (ANNs 6281, 3855) 
and Sulai  (ANN 6288). Maximum TPW of 50.2g 
was recorded from ANN 4555 of Kuruluthuda which 
flowered at relatively a short age of 82 days (Table 2) 
although there was a significant   negative correlation 
between TPW and DF. (Pearson correlation of TPW 
and DF is 0.307 at 5% significant level). 
Relationship between Hundred grain weight and 
days to flowering: There was a significant positive 
correlation of HGW and DF among total ANNs. 
Pearson correlation is 0.128.Correlation is significant 
at 5% level. The lowest HGW of 0.23 g was recorded 
from ANN 4167 of Ranruwan (DF=67) while the 
highest HGW of 5.1g in ANN 4438 of Kaluhandiran 
(DF=73).  
Relationship between Filled grains per panicle and 
days to flowering: There was a negative correlation 
of FGPP and DF .Pearson correlation of FGPP and 
DF is 0.109.P-Value = 0.037 .Correlation is 
significant 5% level. Minimum FGPP 5 was recorded 
in Sulai (ANN 6346) while maximum FGPP 265 was 
recorded in Rathu wee (ANN 3912). 
Relationship between grains filled grain 
percentage and days to flowering: There is a 
positive correlation of FG% and DF Pearson 
correlation is 0.203. Correlation is significant at 5% 

level. Minimum FGP 5 % was recorded in Sulai 
(ANN 6346), while maximum FGP 100% was 
recorded in Kaluheenati  (ANN 4740) and 
Kaluhandiran  (ANN 4534). 
 

Table 1 Days to flowering variation among ANNS 
within variety

 
 
DISCUSSION  
 
TPW is key trait for selection. Genetic background 
and environmental factors   regulated the variation of 
TPW. Different genes of flowering affect panicle 
development and spikelet numbers per panicle (12). 
Defective allele of Heading Date 1 (Hd1)and Early 
Heading Date 1 (Ehd1) in a mutant variety have 
shown late flowering resulting high spikelet numbers 
per panicle indicating some effects of Hd1 and Ehd1 
on the number of spikelet per panicle (5). Simple 
correlation analysis that relates yield to a single 
variable of DF may not provide a complete 
understanding about the importance of each 
component in determining seed yield. Genetic 
variability and inter-relationships between agronomic 
traits in 24 bread wheat genotypes which revealed 
higher direct effect of number of grains per spike, 
followed by number of spikes and 1000-grain weight 
on grain yield. (18) .Grain yield per plant was 
positively and significantly correlated with spikelet 
per spike and 1000-grain weigh (19). Panicle number 
is highly positively correlated with seed to seed days 
and grain yield, positively correlated with 1000-grain 
weight and highly negatively correlated with panicle 
weight and uncorrelated with days to 50% flowering. 
(3) Delayed flowering due to photoperiodic effect had 
resulted in low grain yield in selected Sri Lankan 
traditional rice (16). In contrast to the results 
observed for shoot dry weight, there was no clear 
correlation between spikelet number per plant and 
flowering time (5). The main reason for these results 
is the relatively small panicles obtained from very 
late-flowering plants. Our observation is also in 
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accordance with that of (5) .experiment observation. 
Relatively a large number of accessions (284) of rice 
were used in this experiment. Our experiment 
revealed positive correlations as well as negative 
correlations between yield components and DF.  
 
CONCLUSION 
 
Flowering time is a highly variable character among 
the selected 284 Sri Lankan rice accessions. The DF 
varied from 56 days to 139 days  
Total panicle weight, filled grains per panicle, 
hundred grain weight and filling percentage varied 
from 0.1 to 50.2g ( 141 CV%), 5 to 265,  0.23 to 5.1g 
and 5 to 100 %  respectively. 
There was a significant negative correlation between 
DF and TPW (r = - 0.307, P Value = 0.000,) and DF 
and total grains per panicle, (r = -109, P Value = 
0.037). There was a significant positive correlation 
between DF and HGW(r = 0.128, P value = 0.027), 
and DF and FP(r =0.203, P = 0.000).  
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