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Abstract: 

Heterosis and  heterobeltiosis were estimated for grain yield, its attributes and physiological traits in 33 cross combinations between rice cultivars 

(improved and landraces) and three male sterile parents (one wild abortive and two indigenous) generated through Line x Tester mating design, 
with the aim to develop physiologically efficient heterotic hybrid for this ecosystem. In general, the hybrids performed significantly better than 

the respective parents. Among the 33 hybrids, six hybrids viz., IR 58025A/OR 1898-18RAU 729-12-44, IR58025A/R 304-34, CRMS 31A/RPHR 

203-3, CRMS 31A/IR 68830-NDR-1-1, CRMS32A/RPHR-203-3 and IR 58025A/CHINIKAPOOR, had significant heterosis for yield, flag leaf 
angle, IInd leaf angle, IIIrd leaf angle and flag leaf area. 
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Chhattisgarh is known as the rice bowl of India. Rice 

is grown on 3.7 million ha of land in the state. 

However, average rice productivity in the state is quite 

low (1.3 t ha
–1
). Since the state’s creation in 2000, 11 

high-yielding rice varieties have been released for 

commercial cultivation for the different agro 

ecological zones. The rainfed lowland ecosystem 

occupies about 40% of the state’s total rice area. Yield 

in these areas has remained stagnant in the past 

decades. Several pockets within this system can be 

considered as favorable lowland. The adoption of rice 

hybrids in such areas, along with proper crop 

management practices, can increase rice productivity 

in the state (Anon, 2008) 

 

Hybrid rice technology appears to be the most 

feasible and readily adoptable to increase the yield 

level in rice. Extensive research work is going 

throughout India and abroad on different aspects of 

hybrid rice. Several pioneer hybrids have shown a 

yield advantage of around 20% over current three-

line hybrids on commercial scale. The average yield 

of rice hybrids is 6.3 t/ha while that of the inbred 

varieties is 4.5 t/ha (Long ping, 2004). Therefore, the 

breeders are now making concentrated efforts to 

evolve better hybrids for varying ecological situation 

and to develop appropriate agronomy along with 

augmenting seed supply by producing quality seeds 

of recommended hybrids. Therefore, the present 

 

piece of research work reports the results of 

magnitude of heterosis for yield, its attributes and 

important physiological traits under shallow low land 

condition. 

 

The experimental material comprised 33 hybrids 

obtained by involving three CMS lines (CRMS 31A, 

CRMS 32A, IR 58025A) and eleven testers (WAR 

120-1-5-6-2-B-B-3, RPHR 203-3, R 1130-102-3-88-

1, IR 68830-NDR-1-1, CR 780-1937, R 1241-1856-

1-1, R 304-34, R 1216-6, CHINIKAPOOR, OR1898-

18RAU 729-12-44 and WAR 89-4-A9-1-B-B-B-

2).The hybrids were generated in a  line x tester 

pattern for the purpose and evaluated along with 

parents in Randomized Complete Block Design with 

two replications at Experimental Research Farm 

during Kharif 2006-07 under shallow low land 

condition. Twenty one days old seedlings of 33 

hybrids and 14 parents were transplanted in the field. 

A standard spacing of 20 x 20 cm, was adopted for 

planting and 12 plants were maintained in a single 

row. Single seedling per hill was transplanted. 

Recommended package of practices were followed. 

Observations were recorded on five randomly 

selected plants in both the replications for thirteen 

traits viz., Days to 50% flowering, plant height,  

tillers per plant, productive tillers per plant, panicle 

length, flag leaf angle, second leaf angle, third leaf 

angle, flag leaf area, pollen fertility (%), spikelet 
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fertility (%), harvest index (%) and seed yield per 

plant.   Heterosis for each trait was worked out by 

utilizing the overall mean of each hybrid over 

replications for each trait. The mean data of isogenic 

maintainer lines (of respective CMS lines) were used 

as values for female parents. Relative heterosis was 

estimated as per cent deviation of hybrid value from 

its mid-parental value. 

 

Heterosis of F1 hybrids over their respective mid 

parents and better parents are presented in Table 1. 

Heterosis for seed yield per plant was observed from 

-85.72 (CRMS 32A/ IR 68830-NDR-1-1) to 174.79 

(IR 58025A/OR 1898-18RAU 729-12-44) per cent 

for mid parent and -88.78 (CRMS 32A/ R 1241-

1856-1-1) to 164.95 (IR 58025A/OR 1898-18RAU 

729-12-44) for heterobeltiosis. High percentage (91.8 

to 150.4) of heterosis for yield per plant was also 

reported by Zhang et al. (1994). 

 

Out of thirty three hybrids studied, eight cross 

combinations exhibited high per se performance, 

seven crosses shows significant positive mid parent 

heterosis and six crosses showed significant better 

parent heterosis for seed yield per plant. Some of the 

crosses which recorded highly significant positive 

heterosis for seed yield includes IR 58025A/OR 

1898-18RAU 729-12-44, IR 58025A/R 304-34, 

CRMS 31A/RPHR 203-3, IR 58025A/ 

CHINIKAPOOR and CRMS 31A/IR 68830-NDR-1-

1 (Table 2). All these crosses manifested significant 

positive heterosis for seed yield per plant and flag 

leaf area.  It appears that heterosis for yield may be 

through heterosis for individual yield components or 

alternatively due to multiplication effects of non-

additive gene effects of component characters. 

Similar results have been reported by Kshirsagar et 

al. (2005) and Sunil (2007). 

 

The negative heterosis for leaf angle effects indicates 

their usefulness in breeding of narrow leaf angle 

genotypes. Leaves of these genotypes have more 

space and intercept more light due to their vertical 

orientation. This type of leaf angle play useful role in 

photosynthesis, ultimately yield. In rice, flag leaf area 

(length x breadth) had great contribution for high 

grain yield production. In the present study, twenty 

one hybrids recorded significant positive relative 

heterosis and eleven hybrids observed to be 

positively significant over better-parent for flag leaf 

area.  Similar findings were reported by Chaudhry et 

al. (2007).  Julfiquar and Tepora (1994) reported 

positive heterosis for flag leaf length in rice. Hybrids 

with narrow leaf angle and broad flag leaf area could 

make a significant contribution towards increasing 

grain yield. Among the superior crosses for yield, the 

crosses CRMS 31A/RPHR 203-3, IR 58025A/ RPHR 

203-3 and CRMS 31A/IR 68830-NDR-1-1 showed 

significant negative heterosis for days to 50% 

flowering for both mid parent and better parent, 

which indicated the possibility of developing early 

maturing hybrid lines. Negative heterosis for 

earliness was also reported by Tang et al. (2002). 

 

Shorter plant height is an important character of 

hybrid to withstand lodging. In the present study, 

three hybrids showed significant negative heterosis 

over mid-parent for plant height and none for 

heterobeltiosis. Three hybrids showed significant 

positive heterosis over mid-parent and two hybrids 

recorded significant positive heterosis over better-

parent for productive tillers per plant. Twenty hybrids 

recorded significant positive heterosis over mid-

parent and seventeen hybrids recorded positive 

heterosis over better-parent for panicle length. In the 

case of harvest index, nine hybrids recorded 

significant positive heterosis over mid-parent and 

seven hybrids showed significant positive heterosis 

over better-parent. Similar results have been reported 

by Khoyumthem et al. (2005) and Soni et al. (2005). 

 

In conclusion, the three crosses, IR 58025A/OR 

1898-18RAU 729-12-44, IR 58025A/R 304-34 and 

CRMS 31A/RPHR 203-3 were identified as the most 

promising combination for developing high yielding 

hybrid rice among the thirty three crosses (Table 1). 

However, the highest heterosis for seed yield per 

plant value was obtained from the cross IR 

58025A/OR 1898-18RAU 729-12-44 (174.79) for 

mid parent heterosis and (164.95) over better parent 

heterosis. Hybrids IR 58025A/R 1130-102-3-88-1, IR 

58025A/WAR 120-1-5-6-2-B-B-3, CRMS 

32A/RPHR 203-3, IR 58025A/RPHR 203-3, CRMS 

31A/OR 1898-18RAU 729-12-44 and CRMS 31A/IR 

68830-NDR-1-1 were found promising on the basis 

of flag leaf angle, second leaf angle, third leaf angle, 

flag leaf area and seed yield per plant which indicated 

the dependence of heterosis for grain yield directly 

on key physiological traits viz, flag leaf angle, second 

leaf angle, third leaf angle and flag leaf area . These 

hybrids have efficient photosynthetic activity through 

both sides of leaf blades and have greater production 

potential for grain yield. The study therefore, 

suggests for greater importance of these 

physiological characters for higher yield potential in 

hybrid breeding for shallow low land condition. 
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