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Introduction 
 

Rice (Oryza sativa L.) is a cereal crop belongs to the 

genus Oryza, family Poacea with chromosome 

no.2n=24. It is cultivated in 114 countries across the 

globe, but 90% of world’s rice grown in Asia (FAO, 

2016) and it is originated in South East Asia. Rice is 

the most important food crop in the world. It 

occupies a fundamental place since it forms the 

staple food for about two thirds of the world’s 

population, provides approximately 43 % calories 

necessity in addition to 20-25 % agriculture income 

(Kumar et al., 2018). Rice overfills 80% of the 

nutritional requirements of half of the world’s 

population. It contains 80% carbohydrate, 7-8% 

protein, 3% fat and 3% fibre (Juliano, 1985) and 

also a good source of thiamine, riboflavin and 

niacin. 

 

Hybrid rice technology is one of the most promising, 

sustainable, and proven technologies for increasing 

rice production and productivity over modern pure 

line varieties. The first rice hybrid APRH1 was 

released by APRRI, Maruteru, Andhra Pradesh in 

1993-1994. At present, 117 rice hybrids (36 from 

public sector and 81 from private sector) were 

developed. They are suitable for different ecological 

conditions having 15-20% yield superiority with 
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A field experiment was conducted in randomized block design in rice crop to 

estimate standard heterosis for yield and its component traits in hybrid rice (Oryza 

sativa L.)”. 6 hybrids of rice along with 3 popular standard check varieties namely 

IR64, MTU1010, sonum were evaluated for estimation of standard heterosis for 

grain yield and its component traits. The result showed highly significant variations 

among the genotypes for all the traits under study. The hybrid BS144 had 

significant positive standard heterosis over all three checks IR64, MTU1010, sonum 

for characters namely, grain yield per plant followed by harvest index, number of 

filled grains per panicle, number of effective tillers per plant, biological yield per 

plant, grain fertility, number of unfilled grain per panicle should be utilized in 

designing high yielding plant ideotype. 

K e y w o r d s  
 

Standard heterosis, 

hybrid rice, 

component traits, 

protein, 

carbohydrate 
 

 

 
 

Received:  

15 August 2023 

Accepted:  

20 September 2023 

Available Online:  
10 October 2023 

Article Info 

 

https://doi.org/10.20546/ijcmas.2023.1210.015


Int.J.Curr.Microbiol.App.Sci (2023) 12(10): 121-130 

122 

 

maturity duration of 115-150 days. Rice hybrid 

covered area about 3.0mha, which accounted for 

about 7.0% of the total rice acreage in India. 

(Varietal Improvement Progress report) and 

(Technical Bulletin 2019, Indian Institute of Rice 

Research IIRR, Hyderabad). Heterosis or hybrid 

vigor refers to the phenomenon of superior 

performance of a hybrid over its parent or standard 

variety in terms of biomass production, development 

rate, grain yield, and stress tolerance. Utilization of 

heterosis has tremendously increased productivity of 

many crops, globally. The term heterosis was first 

coined by Shull (1914), denotes superiority of F1 

hybrids over both of its parents in terms of yield or 

any other character. First reported heterosis in rice 

and observed a tremendous increase in culm number 

and grain yield in F1 hybrids compared to their 

parents. Heterosis is the superiority of F1 over the 

mid parent or over the better parent or over the 

standard check (Hayes et al., 1956) with respect to 

agronomically useful traits.  

 

The commercial usefulness of hybrid varieties 

would primarily depend on its performance in 

comparison to the best commercial variety of the 

concerned crop species. The better parent of the 

hybrid variety may be inferior to the commercial 

variety. In such situations, it is desirable to estimate 

standard heterosis in relation to the best commercial 

variety of the crop so that the objective of present 

study is to identify standard heterosis of popular 

hybrids over popular pure lines (IR64, MTU1010 

and Sonum) which are growing in this region by the 

farmers.  

 

Materials and Methods 

 

Field Experiment  

 

This investigation was carried out at, Instructional 

Farm, JNKVV, College of Agriculture, Rewa (M.P.) 

during month of July of Kharif 2021 cropping 

season. The experimental material was comprised of 

6 hybrids along with 3 popular standard check 

varieties namely IR64, MTU1010, Sonum of rice 

were included for an effectual comparison with 

hybrids. Hybrids were planted in Randomized Block 

Design (RBD) with three replications and each 

replication consisted of 6 hybrids along with 3 

popular standard check varieties with spacing of 

20cm × 15 cm. Recommended agronomic practices 

were followed to raise a good crop observations 

were recorded on five randomly selected plants with 

respect to twelve yield and yield attributing traits 

viz., Days to 50 % flowering, Days to maturity, 

Plant height, Number of effective tillers per plant, 

Panicle length(cm), Number of filled grains per 

panicle, Number of unfilled grains per panicle, 

Grain fertility (%), Biological yield per plant (gm), 

Harvest index (%), 100 grain weight (gm), Grain 

yield per plant (gm). The character means of each 

replication was subjected for analysis of variance 

(Panse and Sukhatme, 1985) and estimation of 

standard heterosis. The significance of standard 

heterosis was then tested by comparing the 

calculated ‘t’ value with the tabulated student’s ‘t’-

value for appropriate error degrees of freedom at 5 

per cent and 1 per cent level of significant (0.05 and 

0.01 level of probability), respectively.  
 

 
 

Where,  
 

EMSS= Error mean sum of square  

 

r= Number of replication. 
 

Results and Discussion 

 

Analysis of variance for all the characters revealed 

presence of highly significant differences among the 

genotypes. It was observed that all the hybrids and 

check varieties showed sufficient amount of 

variability for all the characters. Thus, there is ample 

scope for the selection of various quantitative traits 

for rice improvement. Significant genetic 

differences among the rice genotypes were also 

reported by Gyawali et al., (2018). 
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Estimation of heterosis 

 

Heterosis is usually expressed into three ways, 

depending on the criterion used to evaluate the 

performance of a hybrid. These are mid-parent 

heterosis, better parent heterosis or called 

heterobeltiosis and standard heterosis. Heterosis 

breeding is a vital genetic tool that could assist in 

yield improvement from 30% to 40% as well as 

helps to augment many other desirable quantitative 

and qualitative traits in crops (Gupta et al., 2020). 

Both the positive as well as negative heterosis is 

useful in crop improvement program, usually 

depends on breeding objectives. Generally, positive 

heterosis is desirable for yield while negative 

heterosis in concern to early maturity followed by 

early flowering. Exploitation of heterosis is of 

utmost importance for increasing agricultural 

productivity and also one of the most successful 

examples in many crops including rice (Lv et al., 

2020; Singh et al., 2019). One of the objectives of 

present study was to estimate the extent of heterosis 

for various traits and to isolate promising hybrids 

over standard checks (IR64, MTU1010, sonum) for 

commercial exploitation of yield and its contributing 

traits. The nature and magnitude of heterosis for 

seed yield and its contributing traits is helpful in 

heterosis breeding. The maximum utilization of 

heterosis is possible when the variance due to 

additive and non-additive gene actions are fully 

exploited because they play a significant role in 

determining the magnitude of expression of yield 

and its component characters. Therefore, in the 

present investigation character wise superiority of 

the hybrids were estimated over standard checks to 

judge the potential of hybrids to be exploited in 

heterosis breeding programme. 
 

Days to 50 % flowering 

 

The estimate of standard heterosis for days to 50% 

flowering presented in Table1.2. Heterosis for days 

to 50 per cent flowering is desirable in negative 

direction. Out of six hybrids, 3 hybrids BS076, 

BS008, BS022 were showed significant negative 

standard heterosis when compared with check IR64 

and MTU1010. However, none of the hybrids 

showed positively significant standard heterosis over 

sonum. All the six hybrids recorded negatively 

significant standard heterosis minimum in BS076 

and maximum in BS133 when compared with 

sonum. Negative heterosis is desirable for days to 

50% flowering because this will help the hybrid to 

mature earlier. Short duration varieties are of 

breeders interest for multiple cropping, therefore, 

heterosis in negative direction is desirable for days 

to % flowering. These hybrids BS076, BS008, 

BS022, BS133 recorded higher significant negative 

heterosis and indicated that these hybrids are 

suitable for days to 50% flowering. Presence of 

standard heterosis in negative direction were 

reported by Chaitali et al., (2011); Sahu et al., 

(2017); Thorat et al., (2017); Naik et al., (2018); 

Begum et al., (2020). 

 

Days to Maturity 

 

The estimate of standard heterosis for days to 

maturity presented in Table 1.2. Hybrid BS008 

recorded significant negative value and BS175, 

BS144 recorded significant positive standard 

heterosis over IR64. It indicates that both these 

hybrids was suitable for medium maturity condition 

as they indicates significant positive standard 

heterosis. None of the hybrid showed significant 

positive standard heterosis over MTU1010 but some 

of the hybrids like BS076, BS008, BS133, BS022 

recorded significant negative standard heterosis 

when compared with MTU1010. Hybrids BS008, 

BS076, BS133 showed negatively significant 

standard heterosis over sonum. Most of the hybrids 

showed significant negative values which indicates 

that that these hybrids are suitable for early maturing 

condition. Presence of both positive and negative 

standard heterosis over checks for days to maturity 

were observed by Hussain et al., (2012); Borah et 

al., (2017); Gokulakrishnan et al., (2018); Kahani et 

al., (2018); Chuwang Hijam et al., (2019); Singh et 

al., (2019); Ray et al., (2021). 
 

Plant height 

 

The estimation of standard heterosis for plant height 

presented in Table 1.2. In plant height BS008, 
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BS133 showed significant positive standard 

heterosis while hybrid BS076 showed significant 

negative standard heterosis when compared with 

IR64. Hybrids which showed significant negative 

standard heterosis indicates that these hybrids were 

suitable for dwarf height group. None of the hybrid 

showed significant negative standard heterosis over 

MTU1010. Hybrids like BS008, BS133, BS175, 

BS144 showed significant positive standard 

heterosis over MTU1010. It indicates that these 

hybrids were suitable for tall height group. BS076 

exhibited significant negative standard heterosis 

whereas BS008, BS133 exhibited significant 

positive value over Sonum. Both positive and 

negative standard heterosis over checks were 

observed by Singh et al., (2012); Bhatti et al., 

(2015); Gokulakrishnan et al., (2018); Naik et al., 

(2018); Kencharahu et al., (2019); Sari et al., 

(2019); Shama et al., (2019). 

 

Number of effective tillers per plant 

 

The estimation of standard heterosis for number of 

effective tillers per plant presented in Table 1.2. For 

Number of effective tillers per plant, out of six 

hybrids, three hybrids BS076, BS008, BS022 

exhibited negative significant standard heterosis 

when compared with IR64. while four hybrids 

namely BS076, BS008, BS175, BS022 showed 

negative significant value over check MTU1010. 

None of the hybrid showed positive significant 

standard heterosis over sonum but some of the 

hybrids like BS076, BS008, BS175, BS022 showed 

negative significant value when compared with 

Sonum.  

 

Out of six hybrids, Two hybrids BS133 and BS144 

exhibited positive significant standard heterosis 

when compared with IR64 and MTU1010. Number 

of effective tillers per plant play major role in grain 

yield and heterosis over standard checks in positive 

direction is considered highly desirable for this 

character. The hybrids BS133 and BS144 showed 

highpositive significant standard heterosis. Similar 

findings for positive significant standard heterosis 

were observed by Kumar and Adilakshmi et al., 

(2016); Kumar et al., (2017); Thorat et al., (2017); 

Chuwang Hijam and Singh et al., (2019); Ray et al., 

(2021). 

 

Panicle length 

 

The estimation of standard heterosis for panicle 

length presented in Table1.2. In panicle length, 

hybrid BS144 recorded positive significant standard 

heterosis and BS008, BS022 exhibited negative 

significant value when compared with IR64. 

Hybrids BS133, BS144 showed positive significant 

standard heterosis while none of hybrids revealed 

significant negative standard heterosis over 

MTU1010. A hybrid with longer panicle length is 

desirable since the spikelets attached to number of 

panicles would increase proportionately with the 

enhancement of panicle length. Hybrids BS144 

exhibited positive significant standard heterosis and 

BS008, BS022 exhibited negative significant value 

over Sonum. Hybrids BS144 and BS133 recorded 

positive significant standard heterosis and it 

indicates that long panicle is desirable for more 

grain yield. similar observations were supported by 

Ghara et al., (2014); Kumar et al., (2017); Sahu et 

al., (2017); Gokulakrishnan et al., (2018); Ram et 

al., (2020); Meena et al., (2021). 

 

Number of filled grains per panicle 

 

The estimate of standard heterosis for number of 

filled grains per panicle presented in Table 1.2. In 

number of filled grains per panicle, hybrids BS133, 

BS144 showed positive significant standard 

heterosis and BS076, BS008 showed negative 

significant value when compared with IR64. 

Hybrids like BS133, BS144 exhibited positive 

significant standard heterosis while BS076, BS008, 

BS175, BS022 showed negative significant value 

over MTU1010. However Hybrids namely BS076, 

BS008, BS175, BS022recorded negative significant 

standard heterosis and BS133, BS144 exhibited 

positive significant standard heterosis when 

compared to Sonum. Hybrids namely BS133, BS144 

exhibited positive significant standard heterosis. It 

indicates that these two hybrids had high number of 
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filled grains per panicle which promotes the grain 

yield. Similar findings were supported by Latha et 

al., (2013); Bhuiyan et al., (2014); Kumar and 

Adilakshmi et al., (2016); Chuwang Hijam and 

Singh et al., (2019); Gokulakrishnan et al., (2018); 

Naik et al., (2018); Ray et al., (2021). 

 

Number of unfilled grains per panicle 

 

The estimate of standard heterosis for number of 

unfilled grains per panicle presented in Table 1.2.In 

number of unfilled grains per panicle, out of 6 

hybrids only two hybrids BS133, BS144 exhibited 

negative significant standard heterosis over IR64. 

Hybrids BS076, BS008 showed positive significant 

standard heterosis but hybrids like BS144 recorded 

negative significant standard heterosis when 

compared with MTU1010. None of the hybrids 

positive significant standard heterosis but hybrids 

like BS133 and BS144 recorded negative significant 

standard heterosis over Sonum. This character is 

desirable in negative direction. Hybrid BS144, 

BS133 showed negativesignificant standard 

heterosis which indicates that these hybrids had high 

number of filled grain per panicle which promotes 

grain yield. Hybrids BS076, BS008 showed positive 

significant standard heterosis which indicates both 

had high number of unfilled grains per panicle and 

are low yielders. Similar findings were observed for 

standard heterosis in negative direction by Hussain 

et al., (2012); Bhuiyan et al., (2014); Kumar et al., 

(2017); Das et al., (2017); Devi et al., (2017); 

Thorat et al., (2017); Ray et al., (2021). 

 

Grain fertility 

 

The estimate of standard heterosis for Grain fertility 

presented in Table 1.2. In Grain fertility, None of 

the hybrids recorded negative significant standard 

heterosis while BS133 and BS144 recorded positive 

significant standard heterosis over IR64.Out of six 

hybrids, only two hybrids BS133, BS144 exhibited 

significant positive standard heterosis and rest of 

four hybrids BS076, BS008, BS175, BS022 

recorded negative significant standard heterosis over 

MTU1010.  

 

However, hybrids namely BS076, BS008, BS175, 

BS022 showed significant negative standard 

heterosis and BS133, BS144 recorded significant 

positive standard heterosis when compared with 

check Sonum. Grain fertility percentage desirable in 

positive direction.  

 

Hybrids BS133, BS144 showed significant positive 

standard heterosis and indicates that they promotes 

grain yield. Similar observations were studied by 

Hussain et al., (2012); Sahu et al., (2017); Ram et 

al., (2019); Sari et al., (2019).   

 

Biological yield per plant  
 

The estimate of standard heterosis of for biological 

yield presented in Table 1.2. For biological yield per 

plant, two hybrid BS133, BS144 recorded 

significant positive standard heterosis and two 

hybrids BS076 and BS008 showed significant 

negative standard heterosis when compared with 

check IR64. One hybrid BS133 showed significant 

positive value over check MTU1010, while four 

hybrids viz. BS076, BS008, BS175, BS022 showed 

significant negative standard heterosis over 

MTU1010.  

 

 

Table.1 List of hybrids along with check varieties 

 

S. No. Name of Genotype S. No. Name of Genotype 

1 BS076 6 BS022 

2 BS008 7 IR64 

3 BS133 8 MTU1010 

4 BS175 9 Sonum 

5 BS144   
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Table.2 Analysis of Variance for Yield and its Component Traits 

 
Source of 

Variation 

Df DTF DTM PH 

(cm) 

NTP

P 

PL 

(cm) 

NFGPP NUGP

P 

GF 

% 

BYPP 

(gm) 

HI 

% 

100 

GW 

(gm) 

GYP

P 

(gm) 

Replication 2 3.59 5.59 0.95 0.08 2.01 1.06 5.84 0.83 2.43 4.53 0.037 2.84 

Treatments 8 43.84*

** 

61.73*

** 

133.46

*** 

2.57*

** 

9.63

*** 

2302.43

*** 

161.97

*** 

80.26

*** 

116.71

*** 

53.45*

** 

0.059

** 

52.22

*** 

Error 16 2.21 4.25 3.26 0.05 1.27 20.27 20.23 2.72 1.97 2.97 0.012 1.51 

 

Table.3 Estimate of Standard Heterosis 

 
 Days to 50 % Flowering Days to Maturity Plant Height 

(cm) 

Name of 

Hybrid 

Check 

 

 IR64 MTU1010 Sonum IR64 MTU1010 Sonum IR64 MTU1010 Sonum 

1.BS076 -12.50** -15.25** -16.37** -2.67 -8.29** -6.65** -4.80** -2.95 -5.02** 

2.BS008 -6.48** -9.42** -10.62** -4.00** -9.55** -7.93** 17.02** 19.30** 16.75** 

3.BS133 0.93 -2.24 -3.54* 1.60 -4.27** -2.56 10.58** 12.74** 10.33** 

4.BS175 0.00 -3.14 -4.42* 4.53** -1.51 0.26 2.52 4.52** 2.29 

5.BS144 0.00 -3.14 -4.42* 4.27** -1.76 0.00 2.41 4.41* 2.18 

6.BS022 -4.17* -7.17** -8.41** -1.60 -7.29** -5.63** -0.93 1.00 -1.15 

 

 Number Of Effective Tillers Per 

Plant 

Panicle Length 

(cm) 

Number of Filled Grain Per 

Panicle 

1.BS076 -19.56** -21.98** -25.51** -2.20 1.88 -3.41 -7.42** -14.04** -27.55** 

2.BS008 -20.44** -22.84** -26.34** -9.99* -6.24 -11.11** -11.03** -17.40** -30.38** 

3.BS133 8.89** 5.60* 0.82 7.68 12.71** 6.35 33.60** 24.03** 4.54* 

4.BS175 -4.00 -6.90* -11.11** 3.06 7.35 1.78 -0.77 -7.88** -22.36** 

5.BS144 12.00** 8.62** 3.70 12.73** 17.43** 11.34** 39.76** 29.76** 9.36** 

6.BS022 -13.33** -15.95** -19.75** -8.83* -5.03 -9.96* -1.55 -8.60** -22.96** 

 

 Number of Unfilled Grain 

Per Panicle 

Grain Fertility 

% 

Biological Yield per plant 

(gm) 

1.BS076 0.46 20.37** 0.57 -2.51 -9.25** -9.03** -8.82** -16.93** -19.30** 

2.BS008 0.62 20.55** 0.72 -3.81 -10.46** -10.25** -11.77** -19.62** -21.91** 

3.BS133 -14.89* 1.97 -14.81* 12.53** 4.76* 5.00* 24.97** 13.85** 10.62** 

4.BS175 -6.11 12.49 -6.02 1.67 -5.36** -5.14* 1.73 -7.32** -9.96** 

5.BS144 -33.13** -19.88** -33.06** 19.09** 10.85** 11.11** 13.46** 3.37 0.43 

6.BS022 -7.24 11.14 -7.15 1.82 -5.22* -5.00* -0.87 -9.69** -12.26** 

 Harvest Index 

% 

Seed Weight 

(gm) 

Grain Yield Per Plant (gm) 

1.BS076 -8.99 -17.94** -20.80** 3.15 -12.24** -4.97 -17.08** -31.87** -36.09** 

2.BS008 -11.32* -20.03** -22.82** 2.10 -13.14** -5.94 -21.81** -35.75** -39.73** 
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3.BS133 7.12 -3.41 -6.78 4.80 -10.84** -3.45 33.82** 9.97 3.16 

4.BS175 3.41 -6.76 -10.01* 5.40 -10.33** -2.90 5.11 -13.63* -18.98** 

5.BS144 29.27** 16.57** 12.50** 13.49** -3.44 4.56 46.60** 20.47** 13.01** 

6.BS022 -6.00 -15.24** -18.20** -2.10 -16.71** -9.81* -6.87 -23.47** -28.21** 

 

However, BS133 showed significant positive 

standard heterosis and hybrids namely BS076, 

BS008, BS175, BS022 exhibited significant 

negative standard heterosis in comparison with 

MTU 1010. BS133, BS144 showed higher 

significant positive standard heterosis. It indicates 

that these hybrids showed luxuriant growth. Similar 

findings were supported by Tiwari et al., (2011); 

Hussain et al., (2012); Bhatti et al., (2015); Kumar 

et al., (2017); Alok et al., (2020). 

 

Harvest index 

 

The estimate of standard heterosis for harvest index 

presented in Table 1.2.In harvest index, BS008 

recorded significant negative standard heterosis and 

BS144 showed positively significant value when 

compared with check IR64. Hybrids namely BS076, 

BS008, BS022 showed negatively significant value 

and BS144 showed positively significant value over 

check MTU1010. BS144 showed significant 

positive standard heterosis over Sonum, while 

BS076 (-20.80), BS008, BS175, BS022 showed 

significant negative standard heterosis when 

compared with Sonum. Hybrid BS144 recorded 

significant positive standard heterosis over all three 

checks. Harvest index indirectly enhance the grain 

yield per plant. Similar findings were reported 

heterosis in positive direction for harvest index by 

Samrath et al., (2016); Kumar et al., (2017); Thorat 

et al., (2017); Singh et al., (2019); Meena et al., 

(2021). 

 

100 Grain weight 

 

The estimate of standard heterosis for 100 grain 

weight presented in Table 1.2.100 grain weight is 

considered as an important yield contributing 

character in rice, as higher yields are mostly 

associated with varieties having longer grains with 

good filing. In 100 grain weight, none of the 

hybrids showed significant negative heterosis when 

compared with IR64 while BS144 showed 

significant positive standard heterosis over check 

IR64. None of the hybrids recorded significant 

positive heterosis when compared with MTU1010 

and Sonum. BS076, BS008, BS133, BS175, BS022 

showed significant negative heterosis over IR64 and 

BS022 exhibited significant negative heterosis 

when compared with Sonum. Maximum hybrids 

exhibited significant negative standard heterosis and 

generally associated with low test weight Hybrid 

BS144 recorded significant positive standard 

heterosis. It indicates that this hybrid was bold 

seeded with more test weight and promotes grain 

yield. Similar observation were observed by Sahu et 

al., (2017); Thorat et al., (2017); Naik et al., (2018); 

Kahani et al., (2018); Shama et al., (2019); Huang 

et al., (2020). 

 

Grain yield per plant 

 

The estimate of standard heterosis for grain yield 

per plant presented in Table 1.2. Grain yield per 

plant is a sum of several basic components of yield. 

Increased grain yield is certainly the result of 

positive heterotic effect of a combination of 

characters. In grain yield per plant, the maximum 

significant positive standard heterosis were 

observed in hybrid BS144 followed by BS133 when 

estimated over IR64 as check, while significant 

negative standard heterosis were recorded by BS008 

and BS076 over IR64. Hybrid BS144 exhibited 

significant positive standard heterosis over 

MTU1010 while maximum significant negative 

heterosis were recorded by hybrids like BS022 

followed by BS008, BS076, BS175 over MTU1010. 

Maximum significant negative standard heterosis 

were recorded by hybrids namely, BS008 followed 

by BS076, BS022, BS175 while hybrid BS144 

exhibited significant positive standard heterosis 

when compared with check sonum. 
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In comparison to all three checks IR64, MTU1010, 

sonum hybrid BS144 showed highly significant 

positive standard heterosis and hybrid BS076 and 

BS008 showed highly significant negative standard 

heterosis.  

 

Hybrid BS144 had highly significant positive 

standard heterosis for following characters namely, 

number of effective tillers per plant, panicle length, 

number of filled grain per panicle, grain fertility, 

biological yield per plant, harvest index, 100 grain 

weight, grain yield per plant which directly leads to 

increase in grain yield. Whereas hybrid BS076 and 

BS008 had significant negative standard heterosis in 

number of effective tillers per plant, panicle length, 

number of filled grain per panicle, grain fertility, 

biological yield per plant, harvest index, 100 grain 

weight, grain yield per plant which directly showed 

both are low yielders.  

 

It indicates that hybrid BS144 gave better 

performance in grain yield and considered as high 

yielders and may be recommended for commercial 

cultivation after multilocation yield testing.  

 

Significant positive standard heterosis for grain 

yield per plant were reported by many researchers 

viz, Kahani et al.,(2018); Parimala et al., (2018); 

Prasad et al., (2019); Chuwanghijam and Singh et 

al., (2019); Ranjith et al., (2019); Sari et al., (2019); 

Ram et al., (2020); Meena et al., (2021). 

 

Out of 6 hybrids studied, the significant standard 

heterosis for grain yield is observed in one hybrid 

viz., was identified as promising hybrids based on 

mean performance, and standard heterosis 

estimation for grain yield per plant. Hence, this 

hybrid may be further tested over locations and 

years for commercial exploitation. 

 

References 

 
Alok K S and Sujeet K. 2020. Heterosis and 

combining ability analysis for yield and its 

components in rice (Oryza sativa L.). 

International Journal of Plant Sciences 

(Muzaffarnagar) 15(1):1-15. 

https://doi.org/10.15740/HAS/IJPS/15.1/1-15  

Annual Report. 2018-19. DES, Ministry of 

Agriculture & Farmers Welfare (DAS&FW) 

Govt.of India,). 

Annual Report. 2019-20. United States Department of 

Agriculture and Foreign agricultural services. 

Begum S, Reddy V, Srinivas B and Arunakumari C. 

2020. Heterosis studies for yield and physical 

quality traits in hybrid rice (Oryza sativa L.). 

Journal of Crop and Weed 16(1):38-50. 

https://doi.org/10.22271/09746315.2020.v16.i

1.1270  

Bhatti S, Pandey D P and Singh D. 2015. Combining 

ability and heterosis for yield and its 

component traits in rice [Oryza sativa (L.)]. 

Electronic journal of plant breeding 6(1):12-

18. 

Bhuiyan M S H, Ivy N A, Kausar H, Habib S H and 

Ismail M R. 2014. Study of genetic variability 

and heterosis of selected F1 rice. Life Science 

Journal 11(12). 

Borah P, Sarma D and Hazarika G N. 2017. 

Magnitude of Heterosis for yield and its 

components in Hybrid Rice. International 

Journal of Agricultural Science and Research 

7(2): 209-216. 

https://doi.org/10.24247/IJASRAPR201729  

Chaitali S and Singh R P. 2011. Study on heterosis in 

boro× high yielding rice hybrids. International 

Journal of Plant Breeding and Genetics 

5(2):141-149. 

https://doi.org/10.3923/ijpbg.2011.141.149  

Chuwang Hijam and Singh N B. 2019. Heterosis for 

grain yield and its important components in 

aromatic rice (Oryza sativa L.). International 

Journal of Agricultural Science and Research 

9: 75-80. 

Das R, Jayalekshmy V G, Leenakumari S, Kumar 

Vijayaraghava and Swapna A. (2017). 

Heterosis for Grain Yield and its Component 

Traits in Rice. International Journal of Current 

Microbiology and Applied Sciences 6(10): 50- 

60. 

https://doi.org/10.20546/ijcmas.2017.610.007  

Devi A, Kumari P, Dwivedi S, Verma O P, Singh P K, 

and Dwivedi D K. 2017. Studies on Heterosis 

and Combining Ability in Rice for Morpho-

Physiological traits under normal and Saline 

https://doi.org/10.15740/HAS/IJPS/15.1/1-15
https://doi.org/10.22271/09746315.2020.v16.i1.1270
https://doi.org/10.22271/09746315.2020.v16.i1.1270
https://doi.org/10.24247/IJASRAPR201729
https://doi.org/10.3923/ijpbg.2011.141.149
https://doi.org/10.20546/ijcmas.2017.610.007


Int.J.Curr.Microbiol.App.Sci (2023) 12(10): 121-130 

129 

 

conditions. International Journal of current 

Microbiology and Applied Sciences 2319-

77.6(8):1558-1571. 

https://doi.org/10.20546/ijcmas.2017.608.187  

Ghara A Z, Nematzadeh G, Bagheri N, Oladi M and 

Bagheri A. 2014. Heritability and heterosis of 

agronomic traits in rice lines. International 

Journal of Farming and Allied Sciences 3(1): 

66-70. 

Gokulakrishnan J. 2018. Heterosis for yield and yield 

attributed traits in rice (Oryza sativa L.). 

Horticultural biotechnology research 4: 26-29. 

https://doi.org/10.25081/hbr.2018.v4.3490  

Gupta S K, Patil K S, Rathore A, Yadav D V, Sharma 

L D, Mungra K D, Patil H T, Gupta S K, 

Kumar R, Chaudhary V, Das R R, Kumar A, 

Singh V, Srivastava R K, Gupta R, Boratkar 

M, Varshney R K, Rai K N and Yadav O P. 

2020. Identification of heterotic groups in 

South-Asian-bred hybrid parents of pearl 

millet. Theoretical and Applied Genetics 

133(3): 873-888.  

Gyawali S, Poudel A, Poudel S (2018) Genetic 

variability and association analysis in different 

rice genotypes in mid hill of western Nepal. 

Acta Scientific Agriculture 2(9), 69-76. 

Hayes, HK; Immer, IR and Smith, OC. 1955. Methods 

of Plant Breeding. McGraw Hill Co. Inc., pp: 

52-65. 

Huang Z, Lv Q, Xin Y, Yuan L, Fu X, Zhu L and 

Wang Z. 2020. Heterotic performance of the 

main yield traits in different types of Indica 

hybrid rice. Food and Energy Security 

9(3):210. https://doi.org/10.1002/fes3.210  

Hussain W and Sanghera G S. 2012. Exploitation of 

heterosis in rice (Oryza sativa L.) using CMS 

system under temperate conditions. Electronic 

Journal of Plant Breeding 3(1):695-700. 

Juliano, B.O. (1985) Criteria and Tests for Rice Grain 

Qualities. In: Rice Chemistry and Technology, 

2nd Edition, American Association of Cereal 

Chemists, 443-524. 

Kahani F, Hittalmani S, Erfani R and Haradari C. 

2018. Heterotic effects and combining ability 

for yield traits in rice developed for semi-dry 

aerobic cultivation. SABRAO Journal of 

Breeding and Genetics 50(1):46-61 

Kencharahut Manjunath, Chandra Mohan Y, Gouri 

Shankar V, Balram M and Krishna L. 2019. 

Combining Ability and Heterosis Studies For 

Selecting Elite Parents And Hybrids In Rice 

(Oryza sativa L.) The bios can international 

quarterly journal of life sciences 14 (2): 101-

108. 

Kumar A, Singh S and Singh S P. 2012. Heterosis for 

yield and yield components in Basmati rice. 

Asian Journal of Agricultural Research 

6(1):21-29. 

https://doi.org/10.3923/ajar.2012.21.29  

Kumar A. Satyaraj, Adilakshmi D. 2016. Heterosis for 

yield, yield components and quality traits in 

rice hybrids (Oryza sativa L.) Plant Archives 

16(1):237-242. 

Kumar Babu G, Satyanarayana P V, Panduranga Rao 

C and Srinivasa Rao V. 2010. Heterosis for 

yield, components and quality traits in hybrid 

rice (Oryza sativa L.). The Andhra Agriculture 

Journal 57 (3): 226-229. 

Kumar S P. 2017. Heterotic Expressions Evaluation 

for Grain Yield and Quality Traits in CMS 

Based Rice Hybrids. International Journal of 

Genetics ISSN: 0975-2862. 

Kumar S, Singh N K, Kumar R, Singh S K, Nilanjaya 

C K and Kumar A. 2017. Heterosis Studies for 

Various Morphological Traits of Rice under 

Drought Conditions. International journal of 

current microbiology and applied 

sciences6(10):507-521. 

https://doi.org/10.20546/ijcmas.2017.610.062  

Latha S, Sharma D and Sanghera G S. 2013. 

Combining ability and heterosis for grain yield 

and its component traits in rice (Oryza sativa 

L.). NotulaeScientiaBiologicae 5(1):90-97. 

https://doi.org/10.15835/nsb519006  

Lv Q, Li W, Sun, Z, Ouyang N, Jing X, He Q, Wu J, 

Zheng J, Zheng J, Tang S, Zhu R, Tian Y, 

Duan M, Tan Y, Yu D, Sheng X, Sun X, Jia 

G, Gao H, Zeng Q, Li Y, Tang L, Xu Q, Zhao 

B, Huang Z, Lu H, Li N, Zhao J, Zhu L, Li D, 

Yuan L and Yuan D. 2020 Resequencing of 

1,143 indica rice accessions reveals important 

genetic variations and different heterosis 

patterns. Nature Communications 11(1): 1-10.  

Meena D, Karnwal M K, Chaudhary H, Kashyap S 

and Sachan N. 2021. Study of heterosis for 

yield and quality traits in rice (Oryza sativa 

L.) using line x tester mating system. Journal 

of Pharmacognosy and Phytochemistry 

https://doi.org/10.20546/ijcmas.2017.608.187
https://doi.org/10.25081/hbr.2018.v4.3490
https://doi.org/10.1002/fes3.210
https://doi.org/10.3923/ajar.2012.21.29
https://doi.org/10.20546/ijcmas.2017.610.062
https://doi.org/10.15835/nsb519006


Int.J.Curr.Microbiol.App.Sci (2023) 12(10): 121-130 

130 

 

10(2):384-391. 

Naik R K, Babu P R, Babu J D P, Rani Y A and Rao 

V S. 2018. Exploitation of Heterosis for Yield 

and its Components in Rice. International 

journal of current microbiology and applied 

sciences 7(9). 

https://doi.org/10.20546/ijcmas.2018.709.244  

Panse, V.G. and Sukhatme, P.V. (1985) Statistical 

Methods for Agricultural Workers. Indian 

Council of Agricultural Research Publication, 

87-89. 

Parimala K, Bhadru D and Raju C S. 2018. 

Combining Ability and Heterosis studies for 

Grain yield and its components in hybrid rice 

(Oryza sativa L.). Electronic Journal of Plant 

Breeding 9(1): 244-255. 

https://doi.org/10.5958/0975-

928X.2018.00029.7  

Prasad K R K, Suneetha Y and Srinivas T. 2019. 

Studies on heterosis and combining ability in 

rice (Oryza sativa L.). International Journal of 

Agricultural Sciences 15(1):60-66. 

https://doi.org/10.15740/HAS/IJAS/15.1/60-

66  

Ram S R R, Saravanan K R, Karthikeyan P, 

Anbananthan V, Sathiyanarayanan G and 

Amarnath T. 2020. Studies on heterosis 

breeding for qualitative and quantitative traits 

in rice (Oryza sativa L.). Plant Archives 

20(1):1349-1353. 

Ranjith Raja Ram S, Anju R and Saravanan K R. 

2019. Heterosis analysis for yield and yield 

component traits in rice (Oryza sativa L.). 

J.Pharmacognosy and Phytochemistry2: 488-

91 

Ray S R, Islam A A, Rasul M G, Saikat M H A and 

Ahmed J U. 2021. Heterobeltiosis and 

Economic Heterosis for Grain Yield Related 

Traits of Boro Rice (Oryza sativa L.). 

International Journal of Applied Sciences and 

Biotechnology 9(1):45-53. 

https://doi.org/10.3126/ijasbt.v9i1.34038  

Sahu R, Singh S K, Singh D K., Vennela P R, Yerva S 

R, Kumar D, Singh M and Rathan N D. 2017. 

Heterosis studies for yield & yield traits in rice 

(Oryza sativa L.) under rainfed condition. 

International Journal of Agriculture, 

Environment and Biotechnology 10(1):1 -10. 

https://doi.org/10.5958/2230-

732X.2017.00010.9  

Samrath B and Deepak S. 2016. Heterosis studies in 

hybrid rice (Oryza sativa L.). International 

Journal of Forestry and Crop Improvement 

7(1): 1-6. 

https://doi.org/10.15740/HAS/IJFCI/7.1/1-6  

Sari W K, Nualsri C, Junsawang N and Soonsuwon 

W. 2019. Heterosis studies for yield and 

agronomic traits in Thai upland rice. Indian 

Journal of Agricultural Research 53(3):255-

262. https://doi.org/10.18805/IJARe.A-390  

Shama P, Singh P K and Kanawjia A. 2019. 

Exploitation of Heterosis in Rice (Oryza 

sativa L.) using CMS System under Upland 

Conditions. International Journal of Current 

Microbiology and Applied Sciences 8:107-

121. 

Singh N K, Singh A K, Singh A K, Misra V, Mall A 

K. 2019. Heterosis breeding in rice (Oryza 

sativa L.) for quantitative traits. Plant 

Archives 19(1): 544-548. 

Thorat B S, Kunkerkar R L and Bagkar T A. 2017. 

Studies on heterosis for yield and its 

contributing traits in hybrid rice (Oryza sativa 

L.). International Journal of Chemical Studies 

5(5): 7-12. 

  

How to cite this article:  

 

Monika Pandey and Payasi, S. K. 2023. Estimation of Standard Heterosis for Yield and its Component 

Traits in Hybrid Rice (Oryza sativa L.). Int.J.Curr.Microbiol.App.Sci. 12(10): 121-130.  

doi: https://doi.org/10.20546/ijcmas.2023.1210.015  
 

 

https://doi.org/10.20546/ijcmas.2018.709.244
https://doi.org/10.5958/0975-928X.2018.00029.7
https://doi.org/10.5958/0975-928X.2018.00029.7
https://doi.org/10.15740/HAS/IJAS/15.1/60-66
https://doi.org/10.15740/HAS/IJAS/15.1/60-66
https://doi.org/10.3126/ijasbt.v9i1.34038
https://doi.org/10.5958/2230-732X.2017.00010.9
https://doi.org/10.5958/2230-732X.2017.00010.9
https://doi.org/10.15740/HAS/IJFCI/7.1/1-6
https://doi.org/10.18805/IJARe.A-390
https://doi.org/10.20546/ijcmas.2023.1210.015

