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GENETIC ANALYSIS THREE LINE RICE HYBRIDS YIELD AND  YIELD ATTRIBUTING
CHARACTERS UNDER AEROBIC CONDITION
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ABSTRACT

Genetic variability studies provide basic inforioatregarding the genetic properties of the pojfabased on
which breeding methods are formulated for furtmepriovement of the crop. The estimates of heritighitioefficients of

variability and genetic advance computed for 19atters including drought and yield contributingjts.

The traitsviz., productive tillers per plant, panicles per pldilted grains per panicle, harvest index, proline
content, SPAD chlorophyll meter reading, chloroplsyhbility index, biomass yield, dry root weigldyy shoot weight,
root: shoot ratio and root length had high herligbiaccompanied with high genetic advance indiogtilesser

environmental influence and were under the comtfohdditive gene effect.
KEYWORDS: Aerobic Rice, Additive Gene Action, Genetic Advanteritability
INTRODUCTION

Rice Oryza sativa L.), a member of poaceae family, is one of theld/srmost important food crops, feeding
more than half of the world’s population. It is tm®st diversified crop due to its adaptation toeMednge of geographical
and climatic regimes. According to estimates frdm United States Department of Agriculture, therage world rice
productivity was 3.59 tonnes per hectare with adpotion of 452 million tones from 155.3 million heces. The world
population, particularly in the rice consuming ctii@s is increasing at a faster rate. By the y&&#52 about 756 million
tonnes of paddy, which is 70 per cent, more thandiwrrent production, will be needed to meet themyrg demand
(Tuong and Bowman, 2002). Rice is the single largssr of water, requiring two to three times mewer input (rain,
irrigation) per unit of grain produced than the amagereal crops, such as wheat and maize. Varield techniques to
save irrigation water have been explored. Aerolide is one such option to decrease water requiresmenrice
production. Hybrid rice technology had also showaréased yield, farmer profitability and better @tdhility to stress

environments such as water scarce and aerobictimrsli

The success of plant breeding programme deperalgteater extent on the knowledge of the genetititecture
of the population and selection of appropriate tirgge method for the improvement of traits of inttrdt is essential to
estimate the various types of gene action for tHection of appropriate breeding procedure to imerthe quantitative

and qualitative characters (Banumashyl., 2003).

Keeping in view the genetic studies in aerobie mere undertaken to estimate the genetic compafesmiriance
for drought tolerance, yield and yield componenislving aerobic cultivars and to compute the ladiltty and genetic

advance for 19 characters.
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MATERIALS AND METHODS

The study was conducted in the Research farmeoDibpartment of Plant Breeding and Genetics, Abtical
College and Research Institute, Madurai, Tamil Naddia during 2009-2011. Six Lines and 15 Testese subjected to
crossing by ‘Line x Tester’ mating design (Kempthr 1957). Ninety hybrids along with six lines, tEsters and one
check were raised in a Randomized Block Design (RBidh three replications under non-puddled and flonded
aerobic soil, during Rabi, 2010. The hybrids alavith their parents were maintained under irrigateddition upto 55
days. From the 86day onwards the treatment plot was maintained uiael®bic condition. For every irrigation thereafte
soil sampling was carried out before and aftegation to assess the soil moisture content. lingawvas given only when
hair line crack was noticed in the treatment plud ¢he control plot was maintained under normabdied condition till
maturity. Five plants were selected at random agded. Data were recorded at panicle initiatiorg§@%lays), flowering
and maturity stages for physiological and quarti¢atraits. Observations of B lines were recordattlie corresponding A

lines.

Observations were recorded for the drought totergield and its component traitéz, Days to 50 per cent
flowering (DF), Plant height (PH), Number of Protiuve tillers per plant (PT), Number of panicles péant (PP), Panicle
length (PL), Filled grains per panicle (FG), Spéédiertility (SF), Hundred grain weight (HGW), Pire content (PC),
SPAD chlorophyll meter reading (SCMR), Chlorophgthbility index (CSI), Relative water content (RW®jiomass
yield (BMY), Dry shoot weight (DSW), Dry root weigfiDRW), Root / shoot ratio (RS), Root length (RHarvest index
(HI), Single plant yield (YLD) under water stressdafully irrigated (control) conditions as per tBéandard Evaluation
System (1996). The analysis of variance of RBD taedt significance for all the characters were veafrlout as suggested
by Panse and Sukhatme (1964). Phenotypic and geoaty-efficient of variability (PCV and GCV) wemorked out as
described by Burton (1952). Heritability’fhin the broad sense was calculated according &hLlay (1940). Genetic
advance was derived according to the method ofshotet al. (1955 a).

RESULTS AND DISCUSSIONS

Analysis of variance showed significant differem@mong the parents and hybrids for all the tstiigied. The
line x tester interaction was significant for dletcharacters studied. Further, ANOVA for combinafglity revealed that
the specific combining ability effects were higllean thegca effects (Table | and 1l). Data in the Table Idpicted that
genetic variability existed in most of the 19 clieas and was estimated on the basis of phenotymicgenotypic co-
efficient of variations. Highest phenotypic co-eiint of variation was observed in SPAD Chlorophyitter reading
(35.58) followed by Dry shoot weight (32.50) andBiass yield (30.80). Similar findings were reporgdMuhammad
Rashidet al. (2007). Minimum level of phenotypic co-efficient variation was recorded in Days to 50 per cemwélring
(6.71). Almost similar pattern was observed in dgpic co-efficient of variation. The PCV value wimaind to be higher
in all the 19 characters studied than the GCV. differences between PCV and GCV for the 19 charaatere very less
indicating less environmental influence on thosarabters. Environment played its role in modifyitige value of
genotypic coefficient in phenotypic coefficient peularly in case of 100 grain weight, biomass ¢jdbry root weight and
dry shoot weight where the coefficient changed froi34 t012.10, 23.33 to 30.81, 18.62 to 23.21 ad@®3lto 32.50

respectively.
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Low, moderate and high estimates of broad sensebitity and genetic advance was observed inraiist(Table
) and (Figure 1).

High heritability accompanied with high geneticvadce was recorded in 12 traitz., productive tillers per
plant, panicles per plant, filled grains per pamicharvest index, proline content, SPAD chlorophyitter reading,
chlorophyll stability index, biomass vyield, dry toweight, dry shoot weight, root: shoot ratio arabtr length had
indicating lesser environmental influence and tagtability is due to additive gene effects andesdbn may be effective.
This was in conformity with the earlier findings Wtharasu. (2007). Moderate heritability along witv genetic advance
was observed in days to 50 per cent flowering, gariength and 100 grain weight. Similar resultseveeported by
Sabesart al. (2009). Low heritability and high genetic advaneas recorded by dry shoot weight. High heritapitind
moderate genetic advance was observed in planhtheigikelet fertility, single plant yield, relagwvater content. This is
in accordance with the reports of Sheebal. (2010) for days to 50 per cent flowering, plaeight and 100 grain weight;
Malarvizhiet al. (2010) for plant height, spikelet fertility, siegplant yield, dry shoot weight and relative watentent.

CONCLUSIONS

Genetic variability studies provide basic inforioatregarding the genetic properties of the pojtabased on
which breeding methods are formulated for furtmepriovement of the crop. Considering the fact thatitability gives
the information on the magnitude of inheritancejoéntitative traits, while genetic advance willl@pful in formulating
suitable selection procedures based on the absuéig¢he traits reflecting high heritability wittigh genetic advance can
be given importance while selection and the gerextyfhat are showing these results can utilizechénftrther crop

improvement programme.
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APPENDICES

Table 1: Analysis of Variance for Combining Ability for Different Biometrical traits in Parents and Hybrids

Replication Popo3363 | 00393 | 0054 | 00001 | 0068 | 4059 1603 0.002 0001 | 201
Hyids §0 | ASR40%F | 60T | 6737F | ILGODM | 2126% | A0081% | 1287936% | 0336 | 001% | B460%
Lines L L6RTS™ | 112307% | 8287 | SSAT0% | A156% | 19016% | 1919817% | 3Ig ) 002% | 1118%
Testens W] 30490% | SLTRAM | S032% | TAO4%F | 1089% | 63080%F | §7T202% | (02| 00I%F | 14582%
LinexTester | 70 | 43836% | S8808% | 0992 | 9420% | 2180% | 30.804% | 1286.704% | QI77T* | 001%F | T740%
Interaction

Emor 8 | N% | 240 0115 | 0081 | LS| 230 0411 0052 0010 | 5140

** Significant at 1% level

Table 2: Analysis of Variance for Combining Ability for Different Physiological Traits in Parents andHybrids

Tgiain | 1| 09 TR
Bk | 09 | S8 | A | SRS | IMD® | S| I8 | O | o0 |
L SN S| | B | B | LR | B |
Tesen IR R S
;ﬂi:ﬁgﬁf}” O R T B LT 0
B W0 | 0 | M | oW | 0| 0§ | 0 | B | o

** Significant at 1% level
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Table 3: Variability Parameters for Different Trait s

o Genetic Advance
Characters Izo(/i ;/ C(;o;:, ;/ He"(t;t)"“ty as Percent of
Mean

Days to 50 per cent flowering 6.71 | 4.73 50.00 6.88

Plant height 7.52 | 7.36 96.00 14.83
Productive tillers per plant 13.49| 13.09 94.00 26.16
Panicles per plant 20.61| 20.39 98.00 41.57
Panicle length 5.37 | 3.33 38.00 4.25

Spikelet fertility 8.74 | 8.62 97.00 17.49
Filled grains per panicle 13.91| 13.78 98.00 28.13
100 grain weight 12.10| 7.34 37.00 9.18

Harvest index 16.96| 16.81 98.00 34.33
Single plant yield 7.65 | 7.62 99.00 15.61
Proline content 11.55| 11.43 98.00 23.31
SPAD Chlorophyll meter reading | 35.58| 35.51 65.00 73.02
Chlorophyll stability index 10.96| 10.85 98.00 22.10
Relative water content 6.75 | 6.30 87.00 12.13
Biomass vyield 30.81| 23.33 57.00 36.39
Dry root weight 23.21| 18.62 64.00 30.77
Dry shoot weight 32.50| 18.03 18.03 20.60
Root : Shoot ratio 20.64| 20.50 99.00 41.93
Root length 14.35| 14.29 99.00 29.32

Figure 1: Heritabilty and Genetic Advance for Singk Planty Yield and Its Components

DFF PH PTP PP PL SF FGP HW HI

+HERITABILITY

SPY PC CC

DFF - Days to 50 per cent flowering
PH - Plant height

PTP - Productive tillers per plant
PP - Panicles per plant

PL - Panicle length

SF - Spikelet fertility

FGP - Filled grains per panicle

HW - Hundred grain weight
HI - Harvest index

SPY - Single plant yield

PC - Proline content

CS1 = Chiorophyll stability index
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Csl RWC BMY DRW DswW
*+GENETIC ADVANCE

CC = 5PAD chlorophyll meter reading

R:S  RL

RWC - Relative water content
BMY - Biomass yield

DRW - Dry root weight

DSW = Dry shoot weight

R:§ - Root : Shoot

RL - Root length
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