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ABSTRACT

This study was conducted to assess correlation grtion six wheat genotypes and their nine crossesalt
climatic conditions of Rawalakot, Azad Jammu & Kamh High heritability was observed in flag leafear
peduncle length and spike length, whereas 1000rgraight, number of spikelets per spike and plaiglt
showed moderate heritability. Peduncle length,ngsaeld and plant height, flag leaf area and day$@%
heading showed low genetic advance. Positive deffett was observed by flag leaf area, numbet8lefs per
plant, plant height and number of spikelets pekespihile days to 50% heading, number of spikeletsgpike
and 1000-grain weight showed direct negative effect yield. High genotypic and phenotypic valigbiwas
observed by plant height, peduncle length andin yield per plant. Values of phenotypieffient of
variation (PCV) were higher than genotypic coeéfitiof variation (GCV) for all the traits under dyu

Key words: Spring Wheat, Heritability, Genetic Variabilityo@elation and Flag leaf.

INTRODUCTION

Wheat {riticum aestivum L) is the most important grain and is being used &taple food for more than one
third of the world. Developing the varieties withgh yielding potential having desirable combinatioh
characters is always the main objective of wheaédling programme. The estimation of the genetiocestson
and description of genetic variability between was genotypes are essential for breeders, bedaeiseatificial
crosses between dissimilar parents permit a hugeegation and the grouping of various favorableled
(Beredet al., 2002).

The study of character association provides inféionaabout the estimates of interrelationship aioas yield
components in manifestation of yield. Efficiencyselection for higher yield depends upon the kndg#eof the
trait components and their interaction with graithis requires information about nature of magnitude
variability in base population and association @&ld/ component with grain yield (Dhauat al., 2002).
Heritability is also a useful technique that estiesathe performance of parents in hybrids. Highestability in
any character shows its highest transmitting abild next generation (Subhaset al., 2000). Moreover,
environment may also relate with the genotypic ldisament to effect heritability (Riaet al., 2003). Low
value of genetic advance along with high value efitability estimates produces an appropriate sfate
selection. Hence, accessibility of superior knowkedf heritability and genetic advance existingdifferent
yield parameters is a prerequisite for effectivenpimprovement exercise (Larkal, 1989). It is also essential
to know genetic variability and heritability of immgant agronomic characters for developing higHhdyig
varieties. It is important to divide total variation to heritable and non-heritable components th aid of
genetic characters e.g., genotypic and phenotygedficient of variation, heritability and genetidwance and
genetic association among grain yield and its carapts for increasing selection (Pauhl., 2006). Association
between any two traits or among various traits fisireamense importance to make desired selection of
combination of characters. Correlation analysisvigles information about the correlated responsentpla
characters to selection (Ahmatial., 2003). The correlation coefficient between yieldl aiield components
generally demonstrate a compound sequence of atitegaassociation.

The objective of the present study was to estingatgetic variability, heritability and correlatiarf different
characters in spring wheat and also to observeliteet and indirect effect of various charactersgoain yield
per plant which may be helpful to identify the ggme having potential for improving yield and i@neponents.
MATERIALSAND METHODS

A field experiment was conducted at research faomBlant Breeding and Molecular Genetics Department
University of Azad Jammu & Kashmir, during the y&f10-11. The research material was consistingion s
wheat genotypes and their nine crosses i.e 99321 9428 Maraj, Fareed LU26S, Maraj x 9272Maraj x
9381, Maraj x 9428 Fareed x 927Zareed x 9381Fareed x 9428 U26S x 9272LU26S x 9381 and LU26S
X 9428.

The seeds of these genotypes along with their esosere sown in randomized complete block desi@EB(®)
with three replications. Each treatment comprisied single row of 3m length in each replicatiortemrow and

10



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,!
Vol.4, No.5, 2014 IIS E

inter plant distances was kept at 30 cm and 15agpectively. Ten guarded plants were randomly ssdeand
data was recorded for the following characters,

50% heading days were counted from the date ofrepwi each experimental unit by visual observatibn
plants. Plant height of the main tiller of eachestdd plant was measured in centimeters from grtewad to the
tip of the spike. Flag leaf area of the selecteants was estimated by measuring length and width wi
measuring scale according to the formula used bijleMeat al. (1991). Length x Width x Correction factor
where, C.F = 0.74. Number of Tillers/plant was dednfrom each of the tagged plants at the timeaofdsting
and their average was calculated. Stem of mothestslkias measured in cm from top most nodes to dise bf
spike of selected plants and Peduncle length wasuned in centimeters. At the time of maturity sgéngth of
main tillers of selected plants were measured miceters from base of the awn to its tip and valuere
averaged. From the main spike of guarded plantsitimebers of spikelets per spike of were countedueiag
the basal sterile spikelets and values were avdragsample of 1000 grains was taken from randoselected
plants and weight was determined in grams by wamhiith the help of electric balance.

Statistical Analysis

To determine the significance of data, the variaartaysis for all the characters was carried oocbating to the
technique given by Steel al. (1997). The variance was partitioned in to phepiatand genotypic components.
The heritability determination in broad sense wstth@ated as ratio between genotypic and phenotygui@nce
(Burton and Devan, 1953). Correlation analysis paormed according to Kown and Torrie (1964). Giene
advance was calculated by percentage of mean astob by Brimet al. (1959). Dewey & Lu (1959) method
was used to calculate the path analysis for gragidyand its components maintaining grain yield as
consequential variable and its components as tandriy variables.

RESULTSAND DISCUSSION

The data regarding means for morphological trditsleeat genotypes is given in Table Cross Fareed x 9428
indicated maximum days to 50% heading (159.3) ¥edld by cross Maraj x 9272 (159.0) whereas, genotype
Fareed showed lowest (157.0) mean for days to 5886ihg. The overall mean value for days to 50% ingad
was 154.69. Maximum plant height (85.17) was olesryy cross LU26S x 9428 followed by Maraj having
mean value of (83.30) while genotype Fareed showeest mean (16.17) for this trait. The grand méan
plant height was (78.17). Genotype Maraj showedimarn flag leaf area (25.80) which was closer toaigpe
Fareed (25.70). Genotype 9272 showed minimum vedudlag leaf area (16.87). Maximum mean value for
number of tillers per plant was observed (6.833}H&ycross LU26S x 9381 proceeding by cross Mafg438
(6.070. The cross Fareed x 9272 showed the loweahmalue (5.14) for number of tillers per plartieTgrand
mean for number of tillers per plant was 5.72. leigthmean for spikelets per spike was observed hgtgpe
9272 and cross Fareed x 9272 having values 17.d3a70 respectively whereas cross Fareed x 938iesh
lowest mean value of 16.07 for this trait. The gramean was for number of spikelets per spike waspcted
16.69. From table of mean it was observed thasfigke length cross Maraj x 9272 had highest meéuevaf
11.80 which is closer to the cross Fareed x 9428nbamean value of 11.43, while cross LU26S x 9272
indicated minimum mean value of 10.07. The grandmfer spike length was 11.06. Maximum mean value o
65.33 was expressed by cross LU26S x 9428 for meldangth, while genotype 9428 had minimum mean
value of 51.07. The grand mean was 58.70. CrosseHax 9428 had maximum mean value for 1000-grain
weight 48.63 which is closer to the cross MaraB8P with the mean value of 47.17. Minimum mean ealias
shown by the cross Fareed x 9272 that is 40.23s&iswn in Graph. The grand mean for 1000-grain teigas
44.60. 1.1t indicated that cross LU26S x 9428 hadkimum mean value for grain yield per plant (57 )YA88ich

is closer to Maraj x 9381 with the mean value ofl%7 while minimum value was shown by cross Mar@p72
that is 45.83. The grand mean for grain yield pantpwas observed 44.60.

Table.2 indicated highly significant differences arg the wheat genotypes for all measured morphcadgi
traits.

11



Journal of Biology, Agriculture and Healthcare
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online)
Vol.4, No.5, 2014

www.iiste.org

Table-1:- Meansfor studied traitsin wheat genotypes

Genotypes Days to Flagleaf Plant No. of Spike No of 1000-grain
50% area height tiller per length spikelet/sp  weight
heading plant ike

LU26S x 9381 156.3abcd 21.73ab  76.47abc  6.833 106.6016.23b 46.57ab

Maraj x 9428 154.7abcd 24.57a 82.00ab 6.067 10.93486.27b 44.80abcd

LU26S x 9272 157.0abcd 25.00a 82.10a 6.067 10.07¢6.40h 40.70cd

9272 152.0cd 16.87c 75.70abc  6.033 11.27ab 17.73a 5.73dbc

Fareed x 9428 159.3a 22.13ab 79.73ab 5.900 11.434017b 48.63a

9381 151.3cd 21.93ab  75.33abc  5.867 10.70bc  16.53b 44.93 abcd

Maraj 152.7bcd 25.80a 83.30a 5.867 11.27ab 16.23b 44.30abcd

Fareed x 9381 155.7abcd 23.97a 78.73ab 5.767 1.37246.07ab 44.90abcd

LU26S x 9428 157.7abc 23.20ab  85.17a 5.633 10.87b8.53b 42.97bcd

LU26S 152.3cd 24.80a 72.07abc  5.567 11.00ab 16.87ab45.27abcd

Fareed 150.7d 25.70a 68.17c 5.533 11.03a 16.50b 97axd

Maraj x 9272 159.0ab 21.57ab 76.60ab&.467 11.80a 17.23ab 42.03bcd

9428 152.3cd 19.87bc  76.27ab  5.433 11.40ab 17.03ab46.83ab

Maraj x 9381 153.7abcd 22.53ab 83.178.400 10.90bc  16.97b 47.17ab

Fareed x 9272 155.7abcd 24.23a 77.80ab  5.133 11.30ab 17.70a 40.23d

Table-2:- Analysis of variance for studied traitsin wheat genotypes

SOV DF Daysto Flag leaf Plant No. of Spike No of 1000-grain
50% area height tiller per  length spikelet/s  weight
heading plant pike
Replication 2 7.356 6.291 6.398 0.294 0.075 0.098
Genotypes 14 23.546** 18.414* 62.936** 0.488** (v25 5 0.869** 16.654**
Error 28 11.189 6.049 26.382 0.214 0.204 0.355

Total 44

l'—,i,!
NIS'E
Grain yiddd Peduncle
/plant length
48.60abc 64.13ab
47.77bc 53.50cd
48.50abc 57.30abc
46.33c 53.30cd
56.43ab 61.63abc
46.63c 57.13abcd
47.87bc 61.43abc
54.57abc 56.43abcd
57.43a 65.33a
50.07abc 53.80cd
54.17abc 61.77abc
45.83c 58.17abcd
53.23abc 51.97d
57.17a 61.27abc
49.03abc64.23ab
Grain Peduncle
yield length
/plant
1.350 6.611
51.666** 58.187**
22.331 19.364

The values of variance, Coefficient of variabilitygritability and genetic advance among variousntjtzive
traits are presented in Table Higher values of genotypic coefficient of variatig@CV) and phenotypic
coefficient of variation (PCV) show the magnitudevariation for that character. Highest value (BRBfor
genotypic variance was observed by peduncle lefodittwed by plant height (12.184) and grain yieler plant
(9.778) while it remained low (0.091) for numbertiliers per plant. Maximum value for genotypic fagent
of variability was observed by flag leaf area (§.8$ereas it remained lowest for the character days0%
heading (1.31). High phenotypic variance was olexbfor plant height and peduncle length (20.97) @9d39)
respectively, while number of tillers per plant sleal lowest value (0.16) for this trait. The highpbenotypic
coefficient of variation (10.83) was shown by flagf area followed by grain yield per plant (8. 854 least by
days to 50% heading. Grain yield per plant expiadsghest environmental variation (7.44) howevekesp
length was the trait which showed the minimum u&via due to environmental factors. Environmental
coefficient of variability was high (6.21) for flakpaf area (table. 3). Values of phenotypic coédfit of
variation (PCV) were higher than genotypic coeéfitti of variation (GCV) for all the traits under stferation.
The results are agreed with Aharizad et al. (204Bp reported the similar results in wheat. Herligbi
estimates were higher in flag leaf area (67.2) evitiwas estimated minimum in days to 50% head&®y5).
High heritability with low genetic advance was repd by Salenet al. (2003). High heritability with low
genetic advance as observed in flag leaf areagikd Ength indicating the non-additive gene efettt showed
that these characters are largely influenced byremwental effects so selection for improvementttadse
characters may not be useful. Moderate heritabilith low value of genetic advance was indicateddhys to
50% heading. Moderate heritability with low genedidvance was also observed by Bilginal. (2008) and
Muhammadet al. (2006). Estimation of genetic advance is usefukimowing the type of gene action in
expression of different characters, low values erfaic advance showed non-additive gene effectelsation
of characters with low genetic advance might bdfétive. Highest genetic advance was observed lagtp

height and grain yield per plant which was 3.72 &r&9 respectively.
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Table 3:-Components of variance, Coefficient of variability, heritability and genetic advance among
various quantitative traitsin wheat genotypes

Traits GV GCV PV PCV EV ECV SE h? GA

DH 4.119 131 7.84 1.81 3.72 1.25 0.08 52.5 2.05
FLA 4.121 8.88 6.13 10.83 2.01 6.21 0.08 67.2 2.32
PH 12.184  4.47 20.97 5.86 8.79 3.79 0.04 58.1 3.72
N/P 0.091 5.23 0.16 6.99 0.07 4.63 0.56 56.1 0.31
N.S/S 0.171 2.48 0.28 3.22 0.11 2.06 0.41 59.1 0.44
SL 0.1069  2.96 0.17 3.78 0.06 2.36 0.53 61.1 0.35
PL 12.850 6.10 19.39 7.49 6.54 4.35 0.05 66.3 4.08
1000-GW 3.130 3.97 5.55 5.28 2.42 3.49 0.09 56.4 1.86
GY/P 9.778 6.14 17.22 8.15 7.44 5.36 0.05 56.8 3.29

Direct positive effect on grain yield of some claeas indicated that selection of these traitsirsctly helpful
for the improvement of yield. Negative indirectexfts of some characters on grain yield showedetffiatts of
such traits are indirectly effecting the grain gieNumber of spiklets per spike (-0.335), pedurdelegth (-
0.119) and 1000 grain weight (-0.377) showed negalirect effect on grain yield per plant which sisathat
these traits have no true relation with grain yiall hence not effective for the improvement ofirgraeld.
Similar conclusions were observed by Sirgghal. (2010). Plant height (0.449), number of tillersr gplant
(0.169) and spike length (0.325) showed positivediieffect on grain yield (Table.4).

Days to 50%heading exerted negative direct effaagrain yield (-0.470), Indirect effect via spikislgper spike
and peduncle length on grain yield was also negabiwt it was positive through flag leaf area, plaeight,
number of tillers per plant and spike length wike walues of (0.026), (0.075), (0.035) and (0.0@8pectively.
Flag leaf area showed positive direct effect onmgy#eld (0.108) but its indirect effects were ntga for days
to 50% heading, number of tillers per plant, sgéegth, peduncle length with the values (-0.476),039), (-
0.004), (-0.059.) respectively. Positive indireffeet on grain yield was observed for flag leafaatey plant
height (0.116), number of spikelets per spike (6)3hd 1000-grain weight (0.317).

Direct effect of plant height on grain yield wassfiive (0.45). Indirect effects of plant heightreaegative via
days to 50% heading, spike length and pedunclethewith the values (-0.07), (-0.04) and (-0.01)siEvee
indirect effect was indicated by flag leaf areamiver of tillers, number of spikelets per spike &8@0-grain
weight with the values (0.02), (0.02), (0.06) aAd{) respectively. Positive direct effect was albserved by
Ashrafet al. (2002) for plant height on grain yield. The direffect of plant height on grain yield showed that
there is true relation between them and selectiorttfis trait is helpful in increasing yield. Neiyat indirect
effects of some characters on grain yield showatttiere is not true relation of such charactergraim yield
as negative effects were showed by days to headpike length and peduncle length on grain yielasitie
indirect effects mean that flag leaf area, numbidillers, number of spikelets per spike and 1008y weight
had no direct effects on grain yield but it is effee on yield via other characters. Number o&t#l per plant
indicated direct positive effects on grain yield1@®) as shown in Table 4. Singhal. (2010) also estimated
positive association of grain yield with numbettitdérs per plant. Negative indirect effect wasigated by days
to 50% heading, flag leaf area, spike length, petutength and 1000-grain weight on grain yieldhatibe
values (-0.09), (-0.02), (-0.26), (-0.04), (-0.2Bpsitive and indirect effects were indicated bgnplheight and
number of spikelets per spike with the values (Da@8l (0.29) on grain yield. Direct effects of af@racter on
grain yield showed that this character is dire@ffected grain yield and might be helpful in sdlectfor
improvement of yield. Indirect effects on grain lgiendicated that such traits are effected on yihl other
component characters. Negative indirect effectaveldothat these characters are not effective omgriaid,
hence selection of such traits for improvement iefdycould be less reliable. Negative indirect efifewere
indicated by days to 50% heading, flag leaf aréantpheight and number of tillers per plant witke talues (-
0.01), (-0.09), (-0.08) and (- 0.14). Positive medi effects were observed by spike length, pedulerigth and
1000-grain weight with the values (0.15), (0.03)d 40.24) on grain yield per plant. Positive direffect of
spikelets per spike on grain yield was indicatedMajumderet al. (2008). Negative indirect effects of flag leaf
area, plant height and number of tillers per pkimdwed that these characters are not influenceran gield.
Positive indirect effect of spike length, pedunielagth and 1000-grain weight showed that theseachers are
effective on grain yield but through other charemtéNumber of spikelets per spike showed negativectd
effects on grain yield. It showed that grain yiéddnot directly effective on number of spikelets ppike.
Positive direct effects of spike length on graielgiwere revealed (Table.4). Spike length indicatedative
indirect effect of days to 50% heading, flag leagaa plant height, number of tillers per plant, tem of
spikelets per spike, and 1000-grain weight with ¥iadues (-0.01), (-0.04), (-0.06), (-0.14), (-0,160.13)
respectivly. Its mean that these characters hagtroog relationship with grain yield so selectidrthese traits
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may not be useful. Positive indirect effect wasvamdy peduncle length on grain yield with the vaué3.
Positive direct effect of spike length on grainlgivas also estimated by Adf al. (2008). Positive direct effects
of spike length on grain yield showed that strogigtion between them and direct selection for ¢hiracter for
improvement of grain yield could be useful. Positindirect effects showed that these charactetseinfed
grain yield through other component traits. Negatilirect effect was shown by 1000-grain weight oairg
yield (Table.4) with the value (-0.37). Days to 50#%ading, number of tillers per plant, number dkalets per
spike, spike length and peduncle length showedtipesindirect effect on grain yield with the valu@s.13),
(0.11), (0.21), 0.11), (0.01) which showed thastheeffected on grain yield through other charactdegative
indirect effect was indicated by flag leaf area ghaht height with the values of (-0.09) and (-9.08 grain
yield. Negative but direct effect was shown by 1-908in weight on grain yield. Number of tillers,ilep length,
and peduncle length indirectly effected grain yiélthg leaf area and plant height had not diresffigcted grain
yield so selection of such traits for improvemeftyield may not be much helpful. Evaluation of dirend
indirect effects of different characters on graield indicated that highest positive direct effegtsgrain yield
were shown by plant height followed by number Bétj spike length and flag leaf area. Direct negaeffects
on grain yield were observed by days to 50% headinmber of spikelets per spike and peduncle lerigjtlect
positive effects shows that these characters ajerroantributors for improvement of grain yield aace main
components for selection in breeding for higherirgsaeld. On the other hand indirect effects onimgngeld
indicated that these characters could not effegiedd directly.

Table-4: Direct and indirect effect of different characterson grain yield per plant among various
quantitative traits

DIRECT EFFECT INDIRECT EFFECT
DH FLA PH NT NS SL PL 1000-
GW
DH -0.470 1 0.026 0.075 0.057 -0.004 0.006 -0.059 9.10
FLA 0.108 -0.115 1 0.116 -0.039 0.304 -0.124 -0.0161D.
PH 0.449 -0.078 0.028 1 0.024 0.065 -0.045 -0.014 9.07
NT 0.169 -0.099 -0.028.062 1 0.297 -0.269 -0.040 -0.265
NS -0.335 -0.006  -0.0980.087 -0.149 1 0.156 0.039 0.245
SL 0.325 -0.009 -0.0410.063 -0.140 -0.161 1 0.035 -0.136
PL -0.119 -0.232  0.092 0.556 0.057 0.109 -0.095 1 .03
1000-GW-0.377 0.137 -0.0910.094 0.119 0.021 0.117 0.009 1

Path coefficient analysis helps to estimate thkiémice of each variable upon the resultant varidblectly as
well as indirectly by partitioning the genetic calation coefficients. .Data presented in Tablee#ealed that
days to 50% heading showed positive and non-sanificorrelation with flag leaf area, plant heigiumber of
tillers per plant and spike length at phenotypieleNegative and non-significant phenotypic catiein of days
to 50% heading was observed with number of spikglet spike, 1000-grain weight and grain yield plant.

The results are partially agreed with Sakiml (2011) who reported the negative correlation betwdays to
headings and grain yield. Peduncle length was @bden be associated positively and significantithwlays to
50% heading phenotypically. At genotypic level pigsi and significant genotypic association of day$0%

heading was observed with flag leaf area, planghteand peduncle length while it was non-signifibaand

positively correlated with number of tillers peapt, spikelets per spike and spike length. Genotgpsociation
of days to 50% heading with 1000 grain weight was-gignificant and negative whereas it was negaive
significant with grain yield per plant.

Flag leaf area revealed positive and non-significamrelation with plant height at genotypic andepbtypic

levels. Negative and non- significant associati@s wbserved between flag leaf area, number ofstifier plant
and spike length both genotypically and phenotypicaCorrelation between flag leaf area and numbgr
spikelets per spike was negative and non-signifiearboth levels. The coefficient of genotypic ebation

showed negative and non-significant associatiofiagf leaf area with number of spikelets per spikd 4000
grain weight where as positive and significant aggmn was observed by peduncle length and grigild yper

plant with flag leaf area. Phenotypically positied highly significant correlation was observednsen flag

leaf area and peduncle length whereas it was negatid highly non-significant with number of spidsl per
spike and 1000 grain weight. Grain yield per plsimwed positive and non-significant phenotypic eisgimn

with flag leaf area.
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Negative and non-significant genotypic and pheniotgmrrelation was observed by number of spikejets
spike and 1000 grain weight with plant height. Ritgpic and genotypic association of plant heighthwiumber
of tillers per plant was non-significant and pogtiwhile grain yield per plant expressed positiad aignificant
correlation at both levels. Genotypic relationsluip peduncle length with plant height was positived a
significant whereas its phenotypic association m@s-significant positive.

Phenotypic association of number of tillers pemphaith spike length and number of spikelets pekespvas
negative and highly significant whereas genotypjcdahese traits were correlated non-significantlgda
negatively. Peduncle length revealed positive amu-significant correlation with number of tillergipplant at
both genotypic and phenotypic levels. Correlatietwteen 1000 grain weight and number of tillersglant was
positive and significant at both levels. Grain gligler plot expressed negative relationship with lpemof tillers
per plant.

There was observed negative and non-significanbtypic and phenotypic correlation of flag leaf aré800
grain weight and grain yield per plant with numbéspikelets per spike. The association of numliapikelets
per spike with spike length was positively sigrafit phenotypically and positively non-significant
genotypically.

Spike length showed negative and non-significaabaiation with peduncle length and grain yield gant the
results are partially agreed with Sakiral (2011) who observed the similar results for spéaegth and yield per
plant. Genotypic and phenotypic correlation of 8pi&ngth was positive and non-significant with 1@p@in
weight. Genotypic correlation of peduncle lengtrswagative and non-significant with 1000 grain weignd
grain yield per plant while phenotypically its assdion was negative, non-significant with 1000igraeight
and positive non-significant with grain yield pdamt. Grain yield per plot revealed positive anahisignificant
relationship with 1000 grain weight at both gendatygnd phenotypic levels. Positive association kbetwgrain
yield and 1000-grain weight was also reported Bghari and Sabzi (2005) and Moethbl.2003.

Table 5:- Genotypic (G) and Phenotypic (P) correlation among 6 wheat genotypes and their crosses

Character CorrelationDaysto50 Flag Plant No of No of Spike  Peduncle 1000 Grain
% heading leaf height tillersper spikeletsper length length Grain yield/pl
area plant spike weight
Daysto50% G 1.00 0.24* 0.16* 0.21 0.01 0.02  0.49* -0.29 -0.28*
heading P 1.00 0.04 0.09 0.13 -0.17 0.10 0.18* -0.18 -0.09
Flag leaf area G 1.00 025 -0.23 -0.90 -0.38 0.85* -0.84 0.46*
P 1.00 0.12 -0.12 - 0.51* -0.28  0.45* -0.41**  0.26
Plant height G 1.00 0.13 -0.19 -0.14 0.12* -0.21 0.50*
P 1.00 0.08 -0.24 -0.17 0.09 -0.10 0.30*
No of G 1.00 -0.88 -0.83 0.33 0.70* -0.17*
tiller/plant P 1.00 -0.50** -0.47* 0.21 0.29* -0.24
No of spikelets G 1.00 048 -0.32 -0.65 -0.23
per spike P 1.00 0.34* -0.25 -0.26 -0.25
Spikelength G 1.00 -0.29 0.36 -0.19
P 1.00 -0.80 0.16 -0.12
Peduncle G 1.00 -0.08 -0.10
length P 1.00 -0.04 0.02
1000-grain G 1.00 0..03
weight P 1.00 0.13
* =Signifcant

** —Highly significant
DH= Days to 50% heading
FLA= Flag leaf area
PH= Plant height
NT= No of tiller per plant
SL= Spike length
NS= No of spikelet per spike
PL= Peduncle length
1000-GW= 1000-Grain weight
GY/P= Grain yield per plant.
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