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ABSTRACT

The association between yield traits was worked out in F, generation in 36 crosses of rice. Seed yield had
highly significant positive correlations with total biomass both phenctypically and genotypically and
1000 weight genotypically. Path analysis revealed that number of filled grains per panicle had the
highest positive and direct effect on grain yield followed by total biomass, kernel length and harvest
index. Number of filled grains per panicle showed highly positive indirect effect through panicle density,
total biomass and days to 50% flowering on grain yield. The study revealed that genetic improvement of
grain yield in rice is admissible by selecting character having high positive correlation and positive
direct effect.
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INTRODUCTION

Rice is life and prince among the cereals anddssthple food in areas of high population density fast
population growtl?. Substantial improvement in yield and qualityit'ehad mere achieved through
conventional breeding method®., hybridization followed by selection in segregatiggnerations to
isolate promising pure lines at the end. Amongsisgregating generationg generation is most crucial,
where selection has to be done more critically. nd¢eto exercise effective selection, a thorough
knowledge on association between yield and yielshmanents is regenerated. Correlation coefficient
enables to identity characters or combination @frabters, which might be useful as indicators ghhi
yield by way of evaluating the relative influencé various characters on grain yield and among
themselves as well. It provides reliable informaton the consequence of selection for simultaneous
improvement of desirable yield component charactd?ath coefficient analysis is the best method to
evaluate the cause and effect relationship betwiedth and its contributing traits. The presendgtwas
undertaken to derive information on genotypic ahdnmtypic correlations, direct and indirect effent
various traits.

MATERIALS AND METHODS
The material used in the present study consistedbd~'s evolved by crossing of nine parenig.,
MTU-1010, IR-64, MTU-1001, BPT-5204, NLR-34449, J&I98, Erramallelu, JGL-3844 and JGL-
11690 in diallel mating design. All the 36’4 were evaluated duringabi 2008-09 at Regional
Agricultural Research Station, ANGRAU, Jagtial, Kamagar district of Andhra Pradesh. Seeds of 36
crosses was soaked in water for 24 hours and itedlfar 48 hours. The germinated seedlings were
transferred to wet beds and proper care was takegide a healthy nursery. All the entries aft&iaing
an age of 28 days were transplanted in the maid Wi&h 3.0 m row length of 12 rows by adopting a
spacing of 20 cm between the row and 15 cm betweeplants within a row replicated thrice and all
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recommended package of practices were followedaisera healthy crop. All the biometrical
observations were recorded on 30 randomly selgatetds in a replication during flowering to maturit
stageviz,, days to 50 per cent flowering, plant height, paniehgth, number of productive tillers per

plant, number of filled grains per panicle, panidensity, 1000 grain weight, total biomass, harvest
index, grain yield per plant, hulling percent, karlength, kernel breadth and L/B ratio. The mealnes
recorded for fourteen character in generation were used for statistical analysis.e §anotypic and
phenotypic correlation coefficients were estimaged path coefficient analysis was done as per Dewey
and LU and Singh and Chaudhéty

RESULTS AND DISCUSSION
Analysis of variance revealed that the entries wagaificantly differing for all the characters werd
study. The association among yield and its coutiriy characters provided reliable information on
nature and direction of their relationship. Catiein studies provided reliable information on the
consequences of selection for simultaneous imprenewf desirable yield component characters.
In the present study, correlation coefficients wewgked out involving populations of 36 crossed=in
generation derived from 9 x 9 diallel mating. Aweo view of correlation studies indicated that plan
height, 1000 grain weight, total biomass, harvedex, hulling percent, kernel length and breadthewe
positively associated with yield, whereas produttillers per plant and kernel length/breadth ratio
exhibited significant negative association witfiTiable 1). Phenotypic and genotypic correlationsewe
employed to determine the direct and indirect eéffaaf yield components on grain yield and grain
characteristics in rice (Table 2).
Significant negative genotypic and positive nom#igant phenotypic association of productive tile
per plant with grain yield was observed in the presstudy?®. In the present study negative association
of kernel length/breadth ratio was observed withirglyield as reported earlier by Krishna Veni and
Shobha Rafliand Krishnaet al.°.
Total biomass yield per plant showed significantl grositive association with grain yield. Similar
findings were also reported by Panwar and Mashiit’ Aand Yugandhar Reddgt al.®. Positive
association of harvest index with grain yield péanp obtained in the present investigation was in
conformity with the results of Chitret al.? and Yugandhar Redify The trait kernel length showed
significant positive genotypic correlation with gragield, where as, Krishna Veni and Shobha Ranil
Krishna et al.® reported significant negative association with t@t. The other quality trait, kernel
breadth had positive correlation with yi&ld
Association analysis among yield component charaatevealed that days to 50 per cent flowering
showed significant negative association with panieingth, 1000 grain weight, harvest index, kernel
length and kernel length/breadth ratio, similautesof negative association was reported by Eiaujzes
et al.* for panicle length; Krishna Veni and Shobha Ramid Krishnaet al.® for 1000 grain weight;
Panwar and Mashiat Afiand Anbumalarmathi and Nadardjdor harvest index; Krishnat al.® for
kernel length and Krishna Naidt al.” for kernel L/B ratio. Whereas, positive signifitassociation of
days to 50 per cent flowering with filled graing panicle was in confirmity with the results of Kéa
and Sree Rami ReddiMadhavilath®’ and Krishna Naiket al.” and total biomass in accordance to
Panwar and Mashiat Afi
Plant height recorded negative significant assitiawith productive tillers per plaht' Panicle density
and kernel length/breadth ratio. Whereas, postive significant association was reported with ganic
length by Chitraet al.? and Krishnaet al.°, with 1000 grain weight by Panwar and MashiatAéind
Krishnaet al.%, total biomass, hulling per cent and with kereeigth and breadth
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The trait panicle length exhibited significant apasitive association with 1000 grain weiyhtarvest
index, kernel length and breafithlumber of productive tillers plant showed sigrafi¢ negative
correlation with filled grains per paniélepanicle density, harvest index and positive dation is
reported with total bioma¥s The character number of filled grains per pani@é significant positive
association with panicle density, total biomass dndling percentage, while significant negative
association was recorded with 1000 grain wéjgharvest index, kernel lengthkernel breadth and
kernel L/B ratio by Krishnaet al.°. Panicle density had significant negative assioziawith the
characters, 1000 grain weight, harvest index, kdemgth, kernel breadth and kernel length/breadtio
and with total biomass and hulling percentage #seciation was positive.

The character test weight observed the positivesigmificant association with harvest indfexKernel
length and Kernel length/breadth rétidhe trait harvest index correlated positively aighificant with
kernel length and kernel length/breadth ratio. keedength had significant positive correlation with
kernel breadth and Kernel length/breadth ratfo while, kernel breadth had significant negative
association with kernel L/B ratio.

The positive association of plant height with grgiald per plant obtained in the present studynis i
conformity with the results of Madhavilatfiand Krishnaet al.°. Positive association of test weight with
yield observed in the present study which is ineagrent with the findings of Anbumalarmathi and
Nadarajah

It is quite possible that a trait showing positdieect effect on yield may have a negative indireféct
via other component traits. Path analysis perrmisetstimation of direct effects of various chanact
yield as well as their indirect effects via othemponent traits. Thus through the estimates efctiand
indirect effects, it determines the yield composemtd provides basis for selection of superior tyges
from the diverse breeding populations.

Number of filled grains per panicle, was found &wvé maximum direct positive effect on grain yiett p
plant (Table 2). These results are in agreemetht thi¢ earlier reports of Malirt al. and Krishnaet al.’.
Positive direct effect of plant height on yield time present study is in conformity with the resufs
Krishna Veni and Shobha Rarind Krishnaet al.®, Positive direct effect of total biomass on gryiield
was reported by Panwar and Mashiat‘Asind Yugandhar Reddy al.*® which is in conformation with
the present findings.

In the present study, number of filled grains paniple exhibited positive indirect effect on grgield
via panicle density, hulling percentage, days tgé&0cent floweringand total biomas§ whereas 1000
grain weight exhibited positive indirect effect gield via panicle density, number of filled graiper
panicl€, hulling percertf and days to 50 per cent flowerfng

The character total biomass recorded positivereatlieffect on yield through days to 50 per cent
flowering, productive tillers per plant, kernel bdth, panicle density, hulling percent, plant hgigh
number of filled grains per panicle and 1000 gragright°*2

Harvest index had indirect positive effect throdgi90 grain weight, kernel length/breadth ratiernel
length and panicle lendth Among the grain quality characters kernel lergeddth ratio showed
positive indirect effect on grain yield through dap 50 per cent flowering, Plant height, panielegth,
filled grains per panicle, Panicle density, totidnbass and kernel breadtt, productive tillers per
plant.

The lower residual effect indicated that differehtiracters other than the characters considerdusin
study influence the grain yield considerably. dt evident from the study that selection for the
improvement of grain yield can be efficient basedfiled grains per panicle, total biomass, 1008imgyr
weight and harvest index.
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Table 1 : Phenotypic and genotypic correlation coéitients among Grain yield per plant and other quaity characters of F, progenies in rice
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Days to

Plant

No. of

No. of filled

Kernel

Kernel breadtk‘h(ernel L/B|

; Panicle . ' Panicle | 1000 grain Total Harvest |Hulling per Grain yield/
Character 50% height productive | grains/ ; - . length h
flowering| (cm) length (cm tillers/plant| Panicle density | weight (g) | biomass (g) Index (%) cent (mm) (mm) ratio Plant (g)
Davs to 50% flowerin 1.0000 0.0039 | -0.3206** | 0.0257 0.2205* | 0.2718**| -0.3114** | 0.3255** | -0.2696** | 0.2322* | -0.5056** 0.0350 |-0.4905**| 0.0878
4 0 9 ) (-0.0280)(-0.4047**)| (0.0243) | (0.2591*) |(0.3168**)(-0.3368**)| (0.6296**) |(-0.5898**) (0.3642**)((-0.5365**)] (0.0567) |(-0.5610**) (0.1486)
Plant height (cm) 1.0000 0.6137** | -0.0326 -0.0400 | -0.1550 | 0.3647* | 0.3223** 0.0438 | 0.2401* | 0.3325** | 0.4166** -0.1051 | 0.3452*
9 ] (0.7824*%)| (-0.1961* | (-0.0814 |(-0.2118%| (0.5427*)| (0.2081% | (-0.0282 | (0.1779 [(0.4407**)| (0.6077*%) |(-0.1912*%| (0.3079*)
Panicle length (cm) 1.0000 -0.1812 -0.0008 | -0.1838 | 0.3855** 0.0152 0.1096 0.0017 | 0.3397* | 0.3518** -0.0517 0.1128
9 (-0.4836**) | (-0.0619 |[(-0.2261*]| (0.5462**) | (-0.2811*%)| (0.2053* | (-0.118¢ |(0.4157*%)| (0.4351**) | (-0.0588 | (-0.1046
No. of productive 1.0000 -0.2403* | -0.2114*| -0.0012 0.1137 -0.0612 | 0.0840 | -0.0012 0.0120 -0.0030 0.0592
tillers/plant ) (-0.3242**) |(-0.2464*) (0.0456) | (0.5058**) |(-0.9626**)] (0.0080) | (0.0029) | (0.1658) | (-0.1559)| (-0.4173**)
No. of filled grains 1.0000 0.9825** | -0.5440** | 0.1462 | -0.2027* | 0.2377* | -0.5201**| -0.1896* |-0.2951**| -0.0191
Panicle ) (0.9859*%) (-0.6829*%)| (0.2036%) |(-0.2495**) (0.4511*%)|(-0.6367**) (-0.2162*) |(-0.3946**) (-0.0275)
Panicle densit 1.0000 -0.6042* | 0.1373 | -0.2158* | 0.2295* | -0.5768**| -0.2516** |-0.2830**| -0.0405
Y ) (-0.7590*%)| (0.2410% |(-0.2711*%)(0.4525**)|(-0.6938**)| (-0.2864**) |(-0.3759**) (-0.0087
1000 grain weight (g) 1.0000 0.0224 0.2118* | -0.2331* | 0.7025** | 0.6255** 0.0267 0.1848
9 gnt(g (0.0913) |(0.3743*)|(-0.4435)| (0.7819*)| (0.6872*) | (0.0647) | (0.6003*)
Total biomass (g) 1.0000 -0.3556** | 0.0268 | -0.0464 | 0.2997** |-0.3406**| 0.6596**
9 ) (-0.7132*%) (0.2682**)| (-0.0075)| (0.5716**) |(-0.5898**) (0.5206**)
-0.0305 | 0.2344* -0.0535 | 0.2719** | 0.4599**
Harvest Index (%) 1.0000 | 50744 |(0.4499%)| (0.0164 |(0.4143%)| (0.2321*
. -0.1117 -0.2374* 0.1193 -0.0053
Hulling per cent 1.0000 | 5942+ (:0.4701%) | (0.1617 | (0.3422+%)
1.0000 0.4468* | 0.4784** 0.155
Kemel length (mm) (0.4695*) |(0.4910%%)| (0.5523*)
Kernel breadth (mm) 1.0000 (82323** (g:gggg**)
Kernel L/B ratio 1.0000 (_(;oééggi)
* Significant at 5 per cent level; ** Significant & per cent level; the values in the parenthesiganotypic correlations
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Table 2: Phenotypic and genotypic path coefficientsf quality, yield and yield components of rice irF, progenies
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Days to Plant heigh Panicle No. Of. No. Of. filled Panicle | 1000 grain|  Total Harvest |Hulling per Kernel Kernel Kernel L/B| Grain yield/
Character 50% (cm) |length (cm productive| - grains/ density | weight (g) | biomass (g} Index (%) cent length breadth ratio Plant (g)
flowering tillers/plant| Panicle (mm) (mm)
Days to 50% 0.0067 | 0.0000 | -0.0022 | 0.0002 0.0015 | 0.0018 | -0.0021 0.0022 -0.0018 | 0.0016 | -0.0034 | 0.0002 | -0.0033 0.0878
flowering (-0.2292)| (0.0064) | (0.0928) | (-0.0056) | (-0.0594)| (-0.0726)| (0.0772) | (-0.1443) | (0.1352) | (-0.0835)| (0.1230) | (-0.0130) | (0.1286) | (0.1486)
Plant height (cm) 0.0000 | 0.0049 0.0030 | -0.0002 | -0.0002 | -0.0008 | 0.0018 0.0016 0.0002 0.0012 0.0016 0.0020 | -0.0005 | 0.3452**
(-0.0113)| (0.4051) | (0.3169) | (-0.0794) | (-0.0330)| (-0.0858)| (0.2198) | (0.0843) | (-0.0114)| (0.0721)| (0.1785) | (0.2462) | (-0.0775)| (0.3079**)
Panicle length (cm) 0.0078 | -0.0149 | -0.0243 | 0.0044 0.0000 | 0.0045 | -0.0094 -0.0004 | -0.0027 | 0.0000 | -0.0083 | -0.0086 | 0.0013 0.1128
(0.6075) | (-1.1746)| (-1.5012)| (0.7260) | (0.0929) | (0.3394)| (-0.8199) | (0.4219) | (-0.3082)| (0.1778) | (-0.6240)| (-0.6531) | (0.0882) | (-0.1046)
No. of productive 0.0002 | -0.0002 | -0.0011 | 0.0059 | -0.0014 | -0.0012 | 0.0000 0.0007 -0.0004 | 0.0005 0.0000 0.0001 0.0000 0.0592
tillers/plant (-0.0024)| (0.0190) | (0.0469) | (-0.0970) | (0.0314) | (0.0239)| (-0.0044) | (-0.0490) | (0.0933) | (-0.0008)| (-0.0003)| (-0.0161)| (0.0151) | (-0.4173**)
No. of filled grains 0.0388 | -0.0070 | -0.0001 | -0.0423 | 0.1762 | 0.1731 | -0.0958 0.0258 -0.0357 | 0.0419 | -0.0916 | -0.0334 | -0.0520 | -0.0191
Panicle (1.7711)| (-0.5567)| (-0.4229)| (-2.2161) | (6.8361) | (6.7398)| (-4.6683) | (1.3921) | (-1.7053)| (3.0839) | (-4.3527)| (-1.4783) | (-2.6975)| (-0.0275)
Panicle density -0.0470 | 0.0268 0.0317 0.0365 | -0.1697 | -0.1727 | 0.1044 -0.0237 0.0373 | -0.0396 | 0.0996 0.0434 0.0489 -0.0405
(-2.2664)| (1.5150) | (1.6174) | (1.7630) | (-7.0537)| (-7.1545)| (5.4304) | (-1.7239) | (1.9392) | (-3.2377)| (4.9635) | (2.0488) | (2.6893) | (-0.0087)
1000 grain weight (g 0.0136 | -0.0159 | -0.0168 | 0.0001 0.0237 | 0.0264 | -0.0436 -0.0010 | -0.0092 | 0.0102 | -0.0307 | -0.0273 | -0.0012 0.1848
(0.0392) | (-0.0632)| (-0.0636) | (-0.0053) | (0.0795) | (0.0884)| (-0.1165) | (-0.0106) | (-0.0436)| (0.0517) | (-0.0911)| (-0.0800) | (-0.0075)| (0.6003**)
Total biomass (g) 0.3039 | 0.3010 0.0141 0.1062 0.1366 | 0.1282 0.0209 0.9338 -0.3321 | 0.0250 | -0.0434 | 0.2798 | -0.3180 | 0.6596**
(0.9222)| (0.3047) | (-0.4117)| (0.7409) | (0.2983) | (0.3529)| (0.1337) | (1.4647) | (-1.0445)| (0.3928) | (-0.0110)| (0.8372) | (-0.8639)| (0.5206**)
Harvest Index (%) -0.2150 | 0.0349 0.0874 | -0.0488 | -0.1616 | -0.1721 | 0.1689 -0.2836 0.7975 | -0.0243 | 0.1870 | -0.0427 | 0.2168 | 0.4599**
(-0.7555)| (-0.0362) | (0.2629) | (-1.2331) | (-0.3195)| (-0.3472)| (0.4791) | (-0.9135) | (1.2810) | (-0.0953)| (0.5763) | (0.0210) | (0.5306) | (0.2321%*)
Hulling per cent -0.0035 | -0.0036 | 0.0000 | -0.0013 | -0.0036 | -0.0035| 0.0035 -0.0004 0.0005 | -0.0151 | 0.0017 0.0036 | -0.0018 | -0.0053
(-0.0473)| (-0.0231)| (0.0154) | (-0.0010) | (-0.0586)| (-0.0588)| (0.0576) | (-0.0348) | (0.0097) | (-0.1229)| (0.0382) | (0.0611) | (-0.0210)| (0.3422**)
Kernel length (mm) -0.0916 | 0.0602 0.0615 | -0.0002 | -0.0942 | -0.1045 | 0.1272 -0.0084 0.0425 | -0.0202 | 0.1811 0.0809 0.0866 0.155
(-0.7676)| (0.6304) | (0.5947) | (0.0041) | (-0.9109)| (-0.9926)| (1.1187) | (-0.0107) | (0.6436) | (-0.4209)| (1.4307) | (0.6747) | (0.7025) | (0.5523**)
Kernel breadth (mm -0.0049 | -0.0578 | -0.0488 | -0.0017 | 0.0263 | 0.0349 | -0.0867 -0.0416 0.0074 0.0329 | -0.0620 | -0.1387 | 0.0789 | 0.2508**
(-0.0984)| (-1.0553)| (-0.7555) | (-0.28798)| (0.3755) | (0.4973)| (-1.1934) | (-0.9927) | (-0.0284)| (0.8164) | (-0.8153)| (-1.7366)| (0.9321) | (0.8527**)
Kernel L/B ratio 0.0786 | 0.0168 0.0083 0.0005 0.0473 | 0.0454 | -0.0043 0.0546 -0.0436 | -0.0191 | -0.0767 | 0.0913 | -0.1603 | -0.1045
(0.9866) | (0.3363) | (0.1033) | (0.2742) | (0.6940) | (0.6611)| (-0.1137)| (1.0373) | (-0.7285)| (-0.2843)| (-0.8635)| (0.9439) | (-1.7586) | (-0.3396**)
Bold values are direct effects; Phenotypic neasieéffect = 0.1083; Genotypic residual effect £1®2; the values in the parenthesis are genopailt coefficients
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