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ABSTRACT

ng'tgs gwnrf mutants, five early flowe n;::nts and four commercial varieties of Basmati rice
were r genetic correlations among yi vield com ts. Yield plant showed
spikelets p-lm i of;’

P Sanin and pankie leagth Number of chly sigaificant
r umber t

e = tions wiﬂt:c::ide laﬂ. number of prima 5 secondary branches panicle.
umber of secondary per panicle showed highly si t positive correlations number of

grinary branches per panicle, number of spikelets per and panicle qu?.u Number of prima
ranches per panicle and length were also significantly correlated. (anlyz

showed that among all the characters studied, number of spiklets per panicle has the maximum direct
effect towards . The number of secondary branches per panicle was more important than panicle
length and number of primary branches . Therefore the number of spikelets per panicle and the number
o[ae;nsdgqbnulawmkkm&emhpm-lyﬂdmmumhmu&maﬁ
rice breeding.
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INTRODUCTION the component characters may sometime prove
B i o i st o
— . . ¢ (1921, vides an
Basdtl sics 16 i pwemice food grain ovep of the olative iportassss of direct and indirect offocts
a production of 4.305 million mcxm an “MOfﬂ!mwwmlgwggszww-
estimated area of 2.254 million hectares and an l‘bm_ "l'mf “’hl i importan T
amls;nl (rsoouom f P.k'Of U%qg?g“ ; The op:ént investigation "\':as, therefore
million I o istan . TG
Thccl'mmiceonditionsogtbepmvinccof Punj undertaken to evaluate g direct and indirect
are particularly suitable for the cultivation of effwt,s,ofg:ldqoqlmtsmmm id of
Basmati varieties. possess a peculiar aroma, promising Basmati rice mutants for developing a
excellent grain and quality characteristics. selection criterion for increasing efficiency of
However, ﬂw%o i rice is very low selection.
(1912kgha™). fore one of the most important
problems in rice breeding  is to increase MATERIALS AND METHODS

the yielding ability of cuitivars.

Yield is a complex character and is collectively Twenty three dwarf mutants (DM), five ear
mﬂ“:g‘.’dbyv‘"ou‘ghmw characters that flowering (EF) homozygous mutant line'z
ﬁ cted to 'tl'l bc".""“mr vental variations. developuf through gamma iradiation and  four

¢ of selection for yield b"‘dt‘!’: commercial varieties (Table 1) were chosen for this
mWM - ma:}lydepends study. The commercial varieties viz, Basmati 370,
direction magnitude of association Basmati -Pak, Kashmir Basmati and Basmati 198
those component characters and yicld. The are widely and adapted in the province of
::tnoxuhlpbauug”rwe (Oryza sativa L.) yield Punjab. fhe material was grown at the

R hmmﬂ exiensively st Experimental Fields of the Nuclear Institute for
gtfepba.wtgw . In general, mﬁh sed num AgricnlnnemdBioloq‘(N ).Faigu%ggz
of penicles ger wait ama_was Whe Suge wow m above mean sea level, 3124' N and_730°05°E),

mpotan v component associated fice Pakistan, in a randomized complete block design
by number of spikelets per panicle and percent with three replications duri summer Season
ol yivien per powices 98 Ay’ ot 1994.The crop was harvested in November 1994.
“'m‘%g portance(Jones 28/ R Each consisted of five rows o meter
et al 1991). Selection based on correlation without Iengtg.b('l'hirty-days old secedlings were
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transplanted keeping a sinfle 8lant per hill, keepin
plant to row ce of 20 cm. Recommend
agronomic practices were followed to raise a good
crop. At maturity five random plants were taken
from the three central rows of each entry and each
replication for recording data on panicle I:{:Fth
(cm), total number of spikelets per panicle, fertility
percentage, 1000 n wci%Fl= g), number of
primary and secon branches per panicle and
grain yield per plant (g). The p! pic and
?enotypic coefficients of correlation (Miller et al.

958) among these characters were computed. The
path coefficients (Dewey and Lu 1959) were also
computed to measure the direct and indirect effects
of yield com(gonents on grain yield and also of
panicle length and the number of primary and
secondary panicle branches on the number of
spikelets per panicle.

RESULTS AND DISCUSSION

Mean values ‘E:naining. to panicle length, total
number of spikelets panicle’, fertility percentage,
1000 grain weight, number of primary branches,
number of secondary branches and gic d per plant
revealed significant differences (Table 1). Several
mutants sngnﬁcanlly out-yielded the commercial
varieties. Phenotypic and genotypic correlation
coefficients for all possible combinations of the
seven characters are presented in Table 2. For each
combination, phenotypic and ﬁenotypic correlation
coefficients were very close. Hence only genotypic
correlations were used for further analysis.

Grain yield showed highly positive correlation

with icle length, number of grim and
secondary branches per panicle and number of
spikelets per panicle. These results are in ent

with those of Ramalingam e a/(1993) and Chau and
Bharagava (1993). Number of spikelets per panicle
also showed hinn?l significant correlations with
panicle length the number of pnmarz and
secondary branches ;&aniclc. Rangel (1979) and
Katoand'rakoda?f ) also reported similar

Tablel.  Mean values of yiekl and yicld compovents in induced dwarf (DM) and carly flowering (EF) mutants compared with four commercial

Basmatl varieties,
Viricties Panicle Number Fertility Thousand No, of Number of Yield
length, of percentage graln primary secondary plant’,
cm spikelets weight, branches branches '3
panicle 8 panicle’ panicle'

DM-1 30,1 150.6 9187 194 10.9 26.1 2728
DM-2 292 1723 92221 190 126 267 842
DM-3 34 165.0 92439 19.0 i3 280 8.9
DM-4 296 1545 241 194 13 2741 7.
DM-9 29.8 143 8.8 19.9 9.9 173 2639
DM-12 301 158.5 93137 188 1ns 8.3 ns
DM-21 274 1474 8322 20.2 121 ns 2031
DM-24 294 1410 95.16 16.8 109 33 2423
DM-25 293 1399 9519 199 10.4 255 329
DM-28 295 1417 95.01 177 1.0 pAR | 2493
DM-38 193 1547 9548 179 109 26.7 20,64
DM-15-1 3.0 64.2 95.08 17.0 a3 6.7 nme
DM-154 264 872 90,94 17.0 9.6 138 1294
DM-15.5 293 1585 92,40 204 n2 s 2n
DM-15-11 3.0 63.6 9225 16.6 53 72 103
DM-16-5-1 30.0 161.9 96.83 15.6 14 P 3 2754
DM-25-18-88 299 1428 9534 20.2 109 254 ne
DM-25-26-88 169 1235 96.00 17.5 12 12 17.05
DM-107-4 294 RIS 75.16 173 100 182 nm
DM-178-1 307 167.6 93.78 19.1 1.1 304 26.97
DM-179-1 293 1434 2.9 182 12 154 L5
Short culm5-3 296 1337 9456 194 1.7 n7 1818
EF4 30.6 1543 93,36 22,7 109 7.1 2545
DM-15-13-1 290 1549 9276 193 10.5 5.6 19.19
EF-6 295 1348 96.34 204 17 114 2020
EF-15-13 83 106.2 §9.74 185 2.7 163 1287
EF-25-4-2 264 9.9 713 2.0 98 14 1581
EF-76-1 274 113.5 94.46 179 10,0 17.6 1876
Kashmir Basmati  29.0 114.6 9228 19.7 8.6 21 1783
Basmati 198 289 156.1 92.40 19.7 109 299 18.61
Basmati Pak 250 85S 8810 216 102 19 11.26
Basmati 370 3.2 1512 9515 199 1.0 271 .5
LS.D. 5% 0,788 595 1687 0.562 0.661 1.3 1.588

1% L0438 792 3573 0.747 0878 1770 um
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Table2, Pheootypic and genotyphe correlation coefficinets among grain yleld, yield components and panicle churacteristics.

Variables No.of  No.of 1000 Fertility Ne.of Grain
primary  secondary grain weight percentage spikelets yicld
branches branches per plant

Panice G 0.673°%  0.841°* 0287 0.153 0854+ 0781

length P 0632+ 0.5224+ 0.268 0.130 0.834%+ 0,763

Neof G 0.768%* 0.300 0230 0,558 0.717%

primary P 0.727% 0.261 0.185 0.811% 0.656%*

branches

No.of G 0.224 0.329 0.971%* 07740+

secondary P 0.215 0.301 0.968%* 0.763%+

Branches :

1000 grain G 0.093 0.260 0.200

weight P 0,095 0.251 0.190

Fertilty G 033 0307

percentage P 03 0.289

Noof G 0841

spikelets P 0.x25%

per panicle

G=Genotypic correlation P=Phenotypic correlation ** w Significant at 1% probability level

results, Number of secondary branches per panicle grain yield and also gauncle components on number
was significantly and positively correlated with the of spikelets per panicle are presented in Table 3.

panicle length and the number of primary branches

per panicle. Number of primary branches per
panicle also showed a hlghly si |ﬁcanl
positive correlation with panicle length. These

results are in agreement wnth Ramallngam et al.
(1993) and Chau and Bharagava (1993).

Path dlagram showmg cause and effect
rclat&nsh k in yield anld its components and
number of spikelets per panicle and its components
is presented in Fig rlﬂ estimates of the direct,
indirect and total cﬂ'ects of yield components on

Grain yield vs. Number of spikelets per panicle

Genotypic correlation between these two characters
sitive and significant (r=0.841) indicating
71% contribution towards

was
th

direct effect of this character was positive and

cxt memely high (0. 837) whereas indirect effects via
negllgtblge

rcentage and
Our results are in agreement with those

1000 grain weigh

Tabled,  Estimation of direct, indirect and total effects of yield components on grain yield and panicle components on number of spikelets

per panicle.

Cause and effect relationship compooents Effect

Grain yicld and components Direct Indirect Total

Number of spikelets (1) and yield 0.837 vie2 =0.008 0841
via3 =0.004

Fertility percentage (2) and yleld 0.024 vial =028 0307
viald =0.001

1000 grain weight (3) and yield £0.015 vial =0.218 0200
via2 -0.002

Number of spikclets and components

Panicle length (4) 0.101 via$ =0.179 0854
via6 -0.574

B

Primary branches panicle '(5) 0.266 viad -0.068 0858
viné -0.524

Secondary branches panicie '(6) 0.682 visd =0085 0971
via§ -0.204

yield. Th
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1. Number of spikelets per panicle
2. Fertility percentage

3. 1000 grain weight

4. Panicle length

5. Number of primary branches

6. Number of secondary branches
7. Grain yield per plant

Fig 1. Path diagram superimposed on cause and effect relationship of grain yield and yield components and number of spikelets

per panicle and it's components.

of Ramalin et al. (1993) and Chau and

magava(l ﬂnduec(mdmduecteffectsof

pamclc chanme?stm on mn'pber of spikelets

icle are therefore important for i grain

g?enld 'lhetcfom the pamcle length, numger of
were con

mnmts of nnmber of spikelets per panicle
Number of spikelets per panicle vs panicle
length

Thccocﬁ'zim'::fcomklmong of numl()e‘:gi; i;ne%
panicle with panic was
g:ectcﬂ'ectof icle length was negligible (0. OI),
while indirect cffect via primary es and v
secondary branches were relatively high ( 0. l79and
0.574 respectively). This indicates thal e number
of rachis branches is more importan Tﬂ:mcle
length for number of sp«kclcts wlc h:sl;
correlation of number of spnkclets with pan
Imgth:sdueto!he indirect effects of the rachis

Number of spikelets per panicle vs primary
branches pe:p' pmm:lepe ;

The correlation between these two traits was
positive and high (r=0.858). The indirect effect on

number of spikelets per le via panicle

was itive (0.068) mﬂ: s bnncgg\s
and positive (0 534). 'l'husthenumbet of

seconﬁy branches a high indirect effect

through panicle lengthand primary branches.

bNuben;fuspMBper panicle vs secondary

The correlation between these two traits was

itive and extreme (r=0.971) and a large
posproa)omonofthmc 04 ip nsduect(duectc's"esct
682). A mhnvcly smlll proportion of

&:summdmduea
|elenglh(0 mdvupmnu'y

correlation was due

effects via
huncha} 204). |haeforentscv that the
number of secondary rachis branches is important

for increasing the number of spikelets panicle,
whmhmmhsahlgbwzhmnmndm
effect on grain yield.

Grain yield vs fertility percentage

The coefficient of correlation of grain yield with

fertility was non significant (0.307). The

direct effect of this character was also noo-

significant (0. 024)mdmduect effects vnsg

pagre, st (e L

ve uu

s 988) Isl.mmhr results. The

pacca:geof eommacu!vanumusec}
as parents in the mutation breeding programme o

ety rmaosde Iagh ety W" s, Doty

mutants I ity

two dwarf mutants recorded percentages of

less than 80% (Table 1).



a8 Teopical Agricultural Pescarch and Sxtension 1 (1):34-38, 1998

Grain yield vs 1000 grain weight
The coefficient of correlation of grain yield with

1000 grain weight was positive but not significant
(Olmdﬁ’:mcffegmnemivemdm
si lt;etsm while_th': mueg;'ffeas via number of

e panic percentage were
:‘iso low (83 18 and -0.002 rgspegtyively). dl-g:emlts
are quite similar to the findings of Buu and Troung
(1988). Therefore, 1000 grain weight does not seem
to have a major contribution to yvield in Basmati rice
breeding.

The present on the correlation and
analysis suggested that while selecting the high
vielding genotypes in the Basmati rice, prime
lm&omnoeshouldbc ven to the number of
spikelets per panicle which has great direct and
indirect influence on the grain yield. The other
characters were of secondary importance and
exerted relatively low influence on grain yield. The
number of secondary branches of the panicle exert
the highest influence on this character. It may be
concluded therefore that the number of lkcle:cga
P s o G

per panicle are the most im yie
components to be considered in m rice
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