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ABSTRACT

One hundred and nineteen recombinant inbred lines along with parents BPT 2231 and MTU 1001 were studied to
determine the association between yield, yield components and dormancy related traits. The results revealed that total
soluble sugars and free amino acids manifested positive and significant relationship with germination (%) at 5 days and
10 days after harvesting. Grain yield per plant exhibited significant & positive relationship with test weight while its
association with total soluble sugars is significant and negative. The studies of path analysis revealed maximum direct

effect for germination (%) at 10 days after harvesting followed by test weight.
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Rice is the most consumed cereal grain in the world. It is a

staple food crop for more than half of the world’s human

population. Yield enhancement is the major breeding

objective in rice breeding programmes. One of the

important agronomic problem in rice production in humid

climates is pre-harvest sprouting. Pre-harvest sprouting is

germination in the inflorescence after maturation of the

crop, when moist conditions prevail or untimely rains

occur. Resistance to pre-harvest sprouting is correlated

with the level of dormancy in dry and mature seeds (1).

Information on correlation co-efficient between grain yield

and its component characters is essential for yield

improvement since grain yield is a complex entity and is

highly influenced by several component characters.

Studies on path co-efficient analysis also provide useful

information regarding the direct and indirect effects of

different yield component characters on grain yield.

Hence, the present study was under taken with an

objective to determine the association between grain yield

with yield components and dormancy related traits.

MATERIALS AND METHODS

The experiment was carried out with 119 F6:7

Recombinant Inbred Lines obtained from a cross

combination of BPT 2231/MTU 1001. The experiment was 

conducted at Agricultural College Farm, Bapatla during

kharif 2018-19 in a simple lattice design with two

replications. One month old seedlings were transplanted

in thoroughly puddled main field. Each experimental unit

consisted of 2.4 m2 and the spacing adopted was 20 cm

between rows and 15 cm between plants. Recommended

management practices were followed for raising the crop.

Observations on yield and yield attributing traits were

recorded on five randomly selected plants of each

genotype in every replication for 6 characters viz., days to

50% flowering, number of ear bearing tillers, plant height,

panicle length, test weight and grain yield per plant. The

germination (%) at 5 days and 10 days after harvesting

was assessed in 4 replications by following the procedure

delineated by (2). The physiological parameters viz., free

amino acids concentration and total soluble sugars in

seeds for two replications were estimated by using

Ninhydrin method as suggested by (3) and Anthrone

method as described by (4) respectively. Correlation

coefficient was worked out by using the formulae

suggested by (5). Path coefficient analysis as suggested

by (6) and elaborated by (7) was used to calculate the

direct and indirect contribution of various traits under

study.

RESULTS AND DISCUSSION

The aim of correlation studies is primarily to know the

suitability of various characters for indirect selection

because any particular trait may bring about change in

other associated characters. The results of character

association studies between grain yield, yield components 

and dormancy related traits were presented in Table-1.

The trait test weight manifested positive and significant

association with grain yield per plant at phenotypic and

genotypic level (0.1381 and 0.1595) indicating that

genotypes with bolder grain recorded high grain yield. The 

results are in accordance with the findings reported by (8).

Total soluble sugars manifested negative and significant

relationship with grain yield (0.2006 and 0.2476) both at

phenotypic and genotypic level.

The characters viz., days to 50% flowering, plant

height and panicle length exhibited positive relationship

with grain yield per plant and these results are in

accordance with the findings of (9). Studies on inter

character associations for yield components and

dormancy related traits revealed that plant height

manifested significant positive relationship with panicle

length (0.4751 and 0.6475) and test weight (0.3517 and

0.3611) suggesting that the genotypes with longer panicle 

possessed bold grain which ultimately resulted in positive
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and significant association of test weight with grain

yield/plant. Similar findings also observed by (8).

Likewise, total soluble sugars and free amino acids

showed significant and positive association with

germination percentage at 5 days and 10 days after

harvesting suggesting that the presence of total soluble

sugars and free amino acids in the endosperm will

enhance coleoptile elongation or germination of

genotypes which is in accordance with the findings

reported by (10). Significant and negative association was 

observed between ear bearing tillers per plant and panicle 

length (0.1324 and 0.2089) indicating that the genotypes

with more number of tillers had small panicles which might 

be the reason for negative association of ear bearing

tillers with grain yield/plant. Significant and negative

relationship was observed between plant height and

germination (%) at 5 days after harvesting (0.1485 and

0.1536) and days to 50% flowering and germination (%) at 

10 days after harvesting (0.1789 and 0.1817).

The correlation coefficients observed among yield

and dormancy related traits may sometimes be

misleading since it may be over or under estimate

because of its association with other characters. Hence,

the correlation coefficient needs to be split into direct and

indirect effects using path coefficient analysis (Table-2)

for critical evaluation. Thus, the correlation and path

analysis in combination can give a better insight into

cause and effect relationship between different pairs of

characters. The results of path analysis revealed high

direct effects for test weight, germination (%) at 10 days

after harvesting, days to 50% flowering and panicle

length. Among these, germination (%) at 10 days after

harvesting manifested maximum positive direct effect

(0.122 and 0.1627) followed by test weight (0.1171 and

0.1293) and days to 50% flowering (0.0466 and 0.0664).

Test weight, days to 50% flowering, plant height and

panicle length also exhibited positive correlation

coefficient indicating the true relationship and selection

through these traits will be effective for improvement of

grain yield per plant. These findings are in agreement with 

the results reported by (11).

CONCLUSION

Results of the present investigation conducted on

character association and path co-efficient analysis

revealed the importance of test weight as selection criteria 

for effective yield improvement. The traits, total soluble

sugar significantly associated with germination

percentage at 5 days after harvesting, 10 days after

harvesting and free amino acids there by it is inversely

related with the level of dormancy.
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