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INTERRELATIONSHIP BETWEEN YIELD AND YIELD COMPONENTS
IN RICE (ORYZA SATIVA L)
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Abstract

Interrefationship between yield and yield components was studied in two rice cultivars, Bas-
mati-370 and Basmati Pak and their true breeding mutant lines viz EF-29-1, EF-4-23-1, EF-4-73-1,
and EF-27-73-1, DM-16-5-2 and EF-2-11. These varieties/mutant lines were grown at two population
densities (22 x 15 cm and 22 x 30 cm). Correlation coefficients were worked out between various
yield components. Panicle length showed a positive and significant correlation with number of grains
per panicle and panicle weight. A highly significant corzelation was observed between number of
branches per panicle, number of grains per panicle and panicle weight. Thousand grain weight was
negalively correlated with all the yield components studied. It was also found that change in the plant-
ing density did not show any influence on the interrelationship of various traits.

Introduction

Success of a mutation breeding programme depends upon the efficiency of induc-
tion of mutations and efficiency of selection of beneficial mutants. A great deal of
breeder’s time and efforts are devoted to the selection of promising mutants. Among the
principal objectives of mutation breeding in rice, improvement in grain yield has attracted
maximum attention of the rice workers. Since grain yield in rice is dependent upon,
apart from other factors, panicle length, number of branches per panicle, number of
grains per panicle and panicle weight, the knowledge of relationship among these and
other vield factors will be useful in designing an effective selection programme for yield
improvement in rice. Selection for these traits after the modification of plant architecture
through the use of induced mutations offer possibilities of developing more efficient
system leading to the increased grain yield potential (Futsuhara, et al., 1967 ;Reddy et al.,
1975; Ram, 1974; Rutger et al., 1976). Hence, it seems imperative for a rice breeder to
pay greater attention to determine the relationship between yield and yield components
50 that the selection of high yielding mutants in early generations is facilitated.

The interrelationship between yield and yield attributing traits has been the sub-
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ject of investigation by several workers (Sarathe et al., 1969; Swamy, 1970; Gupta &
Padalia, 1971; Majid & Shafi, 1971; Talwar & Goud, 1976; Brar & Saini, 1976 and Saini
& Gagneja, 1975). While most of the correlation studies in rice have been confined to
commercial cultivars or F, progenies (Khaleque et al., 1977; Chaudhary et al,, 1976:
Shastry et al., 1967; and Chang & Tagumpay, 1970), very little information is available
on induced mutations regarding the interrelationship of various yield components. Such
studies are highly desirable in rice breeding programme aiming at yield improvement as
it helps in identifying a genetic marker. The present study was therefore undertaken to
find out the relationship between yield and various yield components in the true-breed-
ing mutant strains resulting from the mutagenic treatment of two Basmati cultivars.

Materials and Methods

The experimental material consisted of six true breeding early flowering and
dwarf mutant strains selected {rom the two local, late maturing and tall Basmati cultivars
viz, Basmati-370 and Basmati Pak in the M, generation after gamma-rays treatment. The
mutants were designated EF (Early ﬂ@wcrmg) and DM(dwarf). Of these mutanis EF-29-1,
EF-4-23-1, EF-4-73-1, EF-27-73-1 and DM-16-5-2 are derivatives of Basmati-370 whereas,
EF-2-11 is derived from Basmati Pak. EF-29-1 hereafter called Kashmir Basmati was re-
leased as commercial variety in Azad Kashmir (Awan et al., 1977). The mutants along
with their parents were grown in a randomized block design at two population densities
with three replications during July, 1978 at the Nuclear [nstitute for Agriculture and
Biology, Faisalabad. Each plot consisted of four vows 4.5 meter long and 22 c¢m apart
with a plani to plant spacing of 15 cm and 30 cm at thé two planting densities. In Sep-
tember/October 1978, when all the mutants and parents had completed panicle emer-
gence, 10 competitive single plants from the two central rows per replication were
randomly selected and tagged. At maturity three main panicles from each plant were har-
vested and kept separately in paper bags along with the total panicles harvested from
each tagged plant. Data with respect to grain yield per plant, panicle length, branches per
panicle, number ol grains per panicle, 1000-grain weight, panicle weight and number of
fertile grains per panicle were recorded in the laboratory. Correlation goefficients were
computed according to the procedure given by Mather (1966).

Results and Discussion

The mean values with respect 1o panicle length, number of branches per panicle,
number of grains per panicle, panicle weight, 1000-grain weight and grain yield per plant
of two Basmati cultivars and their mutant lines grown at two plant densities, are given in
Table 1. Significant difference among various varieties/mutant lines exist for all the yield
components studied. Higher values of Basmati-370 were observed in all the characters
except 1000-grain weight as compared to the mutants at both plant spacings, whereas the
mean values of the early flowering mutanis of Basmati-Pak were higher as compared to
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the parent variety. Thousand grain weight of the mutants EF-4-23-1. EF-4-73-1 and
EF-27-73-1, was higher than that of Basmati-370, while DM-16-5-2 had lower value of
1000-grain weight as compared to Basmati-370. Kashmir Basmati (EF-29-1) was compar-
able to Basmati-370 regarding §000-grain weight. Similarly, l000-grain weight of Basmati-
Pak and its early flowering mutant was almost identical.

Grain yield per plani seems o be greatly influenced by the planting distance.
Wider spacing (22 % 30 cmn) resulted in the highest grain yield per plant in all the varieties/
mutants under study. This was probably due to less plant competition and profuse tiller-
ing under wider spacing.

The values for the correlation coefficients among various yield components and
yield under two spacings | (22 = 15 cm) and 1 (22 x 30 cn) are presented in Table 2.
Planting distance did not modify the relationship of various traits. However, minor diffe-
rence in the correlation coefficient between different characters at the two spacings were
observed. Panicle length showed significant and positive correlation with number of
grains per panicle (r =0.7680) and panicle weight {r=0.9170). Similarly a positive associa-
tion was found between panicle length and number of branches per panicle, grain yield,
and number of fertile grains per panicle. Saini & Gagneja (1975) also reported positive
correlation between these characters. Number of branches per panicle had a positive and
significant correlation with number of grains per panicle (r =0.8542), panicle weight
(r =0.8701), number of fertile grains per panicle (r=0.9170) and grain yield per plant
r =0.7819). The correlation between grain yield per plant, panicle weight and number of
fertile grains per panicle was positive and significant. A positive and significant association
was found between grain yield per plant, panicle weight and number of fertile grains per
panicle. Balakrishna et al., (1973) found a positive correlation between yield and panicle
weight. Similarly Eunus et al., (1976) have reported a positive association between yield
and numper of fertile grains pet panicle. Highly significant and positive association was
found between panicle weight and number of fertile grains per panicle (r =0.9489). The
highest positive relationship was found between number of grains per panicle and number
of fertile grains per panicle {r =0.9501) and panicle weight and number of fertile grains
per panicle (r=0.9489) at both the plant densities. Correlation between 1000-grain weight
and all other yield components was negative and non-significant at both the spacings.
A similar association has been reported by Akram (1979) who studied inter relationship
between these characters in short-culm mutants of Basmati cultivars. Chaudhry et al.,
(1976) have also reported a negative association between 1000-grain weight, number of
fertile grains per panicle and panicle length.

A highly significant correlation of panicle weight with number of branches per
panicle, number of grains per panicle and number of fertile grains per panicle indicates
that these are the most important yield components influencing grain yield. Selection
based on panicle weight in early generation after the induction of mutations should defi-
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mitely lead for yield improvement in nce. Talwar (1976) and Talwm & Goud (1970)
have reported the importance of these characters as selection indices los yield miprove-
ment in rice. A positive correlation between gramn yield, panicle weight, number ferule
sraans per panicle. number ot branches per panicle and number ot grains pec panicle in-

dicates that these chataciers have a direct bearing on vield.
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