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SUMMARY

Yield performance, heritability and trait correlation were studied in 20
sunflower genotypes. Hybrid SF-100 produced the highest seed yield of 3669
kg ha-1 followed by NK-265 and Gloriasol with 3289 and 3264 kg ha-1, respec-
tively. Heritability (broad sense) values ranged from -5.58% in seed per capitu-
lum to 98.72 for 50% flower. 100-achene weight, 1st flower, complete flowe-
ring, maturity, and oil content showed high heritability values of 98.65%,
98.56%, 98.38%, 96.03% and 95.72%, respectively. Seed yield was positively
correlated with all traits studied. Path coefficient analysis revealed that first
flower had the highest positive direct effect on seed yield followed by seed per
capitulum, 100-achene weight complete flower, and head diameter, while 50%
flower had the greatest negative direct effect on seed yield.
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INTRODUCTION

Sunflower (Helianthus annuus L.) is a potential oilseed crop that is widely
adaptabed and photo-insensitive. Grain yield is the product of several interrelated
factors which are highly susceptible to environment fluctuation. Therefore, estima-
tion of yield basised on yield component is of considerable importance. Marinković
(1992) reported that correlation coefficients between head diameter, seed head-1,
1000-seed weight and seed yield were positive and highly significant. The highest
direct positive effects on seed yield were exhibited by 1000-seed weight and head
diameter, while oil content had a direct negative effect on seed yield. Singh and
Labana (1990) revealed that the seed yield was positively correlated with days to
maturity, plant height, head dimeter and 1000-seed weight. Path coefficient analysis
indicated that head diameter and 1000-seed weight had the greatest direct effect on
seed yield followed by days to maturity and plant height. Khan et al. (1983)
reported heritability values ranging from 30.62% to 95.55% for seed pod-1 and
pods plant-1 in Cicer arietinum. While values for 100-achene weight, and seed yield
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were 56.58%, 76.87% and 52.86%, respectively. Seed yield was positively correlated
with all characters. Khair et al. (1992) reported that broad sense heritabilities were
high for head diameter (97.47%), plant height (78.10%), 100-achene weight
(76.39%), oil content (74.83%) and seed yield (67.74%). Aslam et al. (1992) con-
cluded that pods plant-1, pod height, and days to maturity had negative association
as well as direct negative path toward yield in soybean. Khan et al. (1992) reported
that yield in sunflower was positively correlated with all plant characters i.e., days
to maturity, plant height, head size and 100 achene weight, whereas path coefficient
analysis revealed that head diameter (0.7281) had the greatest direct effect on seed
yield followed by 100 achene weight (0.6295), plant height (0.3422) and days to
maturity (0.2834). Sheriff et al. (1986) concluded that plant height and head diam-
eter showed highly positive correlations with sunflower seed yield. However, path
coefficient analysis showed that head diameter had highest direct effect on seed
yield. Lakshmanaiah (1980) and Rao (1983) reported that head diameter and 100
seed weight influnce seed yield both directly and indirectly, whereas days to matu-
rity had the greatest negative direct effect on seed yield. Therefore, the present
study was undertaken to assess genetic variation (heritability), correlation, path
coefficient analysis and to explore the possibility of selection for high yielding sun-
flower genotypes.

MATERIALS AND METHODS

The plant materials consisted of 20 sunflower genotypes (AH-Extra, SH-3322,
SH-222, SE-187, C-206, IS-3312, SF-100, IS-3107, NK-212, SySun 33, P-6480,
NSH-54, NSH-101, NSH-104, NK-265, NSH-160, IS-3107, NSH-45, Agrisol and
Gloriasol) of diverse origin (USA, Australia, Yugoslavia, Spain, Italy and France)
planted in a RCB design with three replications at Agriculture Research Station
(ARS) Mingora Swat during the spring of 1991. Plots were 5 x 2.5 m with inter and
intra row space of 75 cm and 20 cm, respectively. Seeds were planted on the top
ridges. All plots were grown using standard agronomic practices. At physiological
maturity, ten plants were randomly selected from each plot for observation. How-
ever, data on 1st flower, 50% flower, complete flower, maturity duration, plant
height, head diameter, seed capitulum, 100-achene weight, oil content and seed
yield were recorded at the appropriate time. Analysis of variance, broad sense herit-
ability was estimated according to the formula used by Burton and De Vanes
(1953). Coefficient of correlation and path coefficient analysis were carried out as
described by Steel and Torrie (1960) and Dewey and Lu (1959), respectively.
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RESULTS AND DISCUSSION

The analysis of variance revealed significant differences among genotypes for all
the characters studied at 5% level of probability. Hybrid SF-100 produced highest
seed yields of 3669 kg ha-1 followed by NK-265, Gloriasol and SF-187 with 3387,
3289 and 3264 kg ha-1, respectively, while IS-3107 produced the lowest seed yield
of 1190 kg ha-1. However, the remaining hybrids had yield in the range of 1744 to
3189 kg ha-1 (data not shown).

Seeds per capitulum had the lowest heritability value (-5.537) among the
parameters studied (Table 2). The highest heritability values of 98.72%, 98.65%,
98.56%, and 98.36% were observed for 50% flowers, 100-achene weight, 1st flower,
and complete flowering, respectively. Maturity duration had the next highest herita-
bility value of 96.03%, followed by oil content with 95.72%. Plant height and head
diameter had moderate heritability values of 71.00% and 54.27%, respectively.
Such variation in heritability was also reported by Khair et al. (1992) and Khan et
al. (1983). However, seed yield had the second lowest heritability estimate. High
genotypic coefficient of variation (GCV) and heritability for traits were an indication
of additive gene action of these parameters. 

Seed yield kg ha-1 had a highly significant positive correlation with all parame-
ters studied except complete flower with days to maturity (Table 3). The results are
in agreement with the findings of Khan et al. (1992) and Sheriff et al. (1986).

Path coefficient analysis revealed that first flowering had the highest positive
direct effect on seed yield followed by seeds per capitulum, 100-achene weight,
complete flower (100%) and head diameter (Table 3), while oil content had highest
negative direct influnce (-0.712) with seed yield followed by 50% flower (-0.89) and
maturity (-0.304). Similar results head diameter having a strong effect on seed yield
were also observed by Khan et al. (1992) and Sheriff et al. (1986). Moreover, 50%
flowering negatively affected seed yield via others characters viz., maturity and 100-
achene weight. Thus this study concluded that complete flowering, 1st flowering,
seeds per capitulum, head diameter, and plant height had a significant role in
enhancing the seed yield, but a compromise should also be made with other charac-
ters because of their indirect effects on seed yield.
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RENDIMIENTO, HEREDABILIDAD Y LAS 
INTERRELACIONES DE CIERTAS CARACTERISTICAS 
CUANTITATIVAS DEL GIRASOL

RESUMEN

El rendimiento, la heredabilidad y las interrelaciones de caracteristicas
cuantitativas en 20 genotipos de girasol. El hibrido SF-100 es el mas alto
rendimiento de 3669 kg ha-1, pues siguen los hibridos NK-265 y Gloriasol con
3289 y 3264 kg ha-1. Los valores de heredabilidad (en el sentido mas amplio)
variaban de -5,58% para el numero de semillas por cabeza hasta 98,72 para
50% de florescencia. Las caracteristicas del peso de 100 semillas, el tiempo de
aparicion de primera flor, florescencia, madurez y contenido de aceite tenian
altos valores de heredabilidad de 98,65%, 98,56%, 98,38%, 96,03% y 95,72%,
respectivamente. El rendimiento de semillas era en la correlacion positiva con
todas las caracteristicas estudiadas. El analisis de coeficientes de camino mos-
traron que el tiempo de aparicion de la flor tenia el mas grande efecto directo
sobre el rendimiento de semillas, y pues el numero de semillas por cabeza,
peso de 100 semillas, tiempo de la florescencia completa y el diametro de la
cabeza. El tiempo de hasta 50% de florescencia tenia el mas grande efecto
directo negativo sobre el rendimiento de semillas.

RENDEMENT, HÉRIDITÉ ET INTERRELATIONS DE 
CERTAINS TRAITS QUANTITATIFS DU TOURNESOL

RÉSUMÉ

Le rendement, l’hérédité et les interrelations de certains quantitatifs du
tournesol ont été étudiés dans 20 génotypes de tournesol. L’hybride SF-100 a
fourni le plus grand rendement avec 3669 kg ha-1, il était suivi des hybrides
NK-265 et Gloriasol qui ont fourni 3289 et 3264 kg ha-1. Les valeurs d’hérédité
(dans le sens large) variaient de -5.58% à 98.72% pour le nombre de graines
par capitule pour 50% de la floraison. Le poids de 100 akènes, le temps de
l’apparition de la première fleur, la floraison complète, la maturité et le con-
tenu en huile ont montré des valeurs d’hérédité supérieures de 98.65%,
98.56%, 98.38%, 96.03% et 95.72%. Le rendement en graines était en corréla-
tion positive avec toutes les caractéristiques étudiées. L’analyse du coefficient
de l’orbite a montré que le temps de l’apparition de la première fleur avait la
plus grande influence positive directe sur le rendement en semences, puis le
nombre de graines par capitule, le poids de 100 akènes, le temps de la florai-
son complète et la diamètre du capitule. La période de 50% de la floraison
avait l’influence directe la plus négative sur le rendement en semences.


