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Eight faba bean (Vicia faba L.) genotypes were grown at lowlands of the west-Mediterranean region of Turkey in order to

estimate the broad-sense heritability for plant height, number of stems and pods per plant, seed yield, biological yield, 100-

seed weight, days to flowering and maturity. The heritability for plant height, number of stems and pods per plant, seed yield,

biological yield, 100-seed weight, days to flowering and maturity were estimated as 83%, 63%, 43%, 62%, 52%, 99%, 97% and

97%, respectively. It was found that seed weight was the least affected trait across changing environmental conditions and

followed by days to flowering and maturity. On the other hand, number of pods per plant, biological and seed yields and

number of stems per plant were the most affected traits versus environmental conditions.
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Faba bean, Vicia faba L., is the only species known

in cultivation of section Faba . Faba bean was divided

two subspecies; V. faba subsp. paucijuga Murat and

V. faba subsp. faba L. by MAXTED (1995). The taxon

V. faba subsp. faba L. was classified in three variety

groups, var. minor, var. equina and var. faba (major).

Variety groups were also referred to as tick bean, horse

bean or field bean and broad bean (CUBERO 1984;

JENSEN 1992; BOND 1995; DUC 1997). Faba bean

is grown for dry seeds and is cultivated on nearly

2.5�/106 ha with a yield of 1504 kg ha�1 worldwide.

The total cultivated area and yield for dry seeds of

faba bean in Turkey is 18�/103 ha and 1833 kg ha�1,

respectively (FAO 2002).
Plant height, number of stems and pods per plant,

biological yield, harvest index, 100-seed weight, days

to flowering and maturity are the most important

characters in faba bean improvement for increasing

seed yield due to direct and indirect correlation with

seed yield (LOSS and SIDDIQUE 1997). Genotypes by

year or environment interactions reduce the associa-

tion between phenotypic and genotypic values. Also, it

may be the cause of poor performance of genotypes

for selection from one environment to another, forcing

plant breeders to examine genotypic adaptation.

Measuring genotype�/environment or year interac-

tions are also important to determine an optimum

breeding strategy for releasing cultivars with adequate

adaptation to target environments (FOX et al. 1997).

Many plant breeders consider what might be the ideal

plant type for their target area and often construct a

crop ideotype. Therefore, estimate of heritability

should be determined for applying an optimum

breeding strategy. In this study, heritability via var-

iance components and genotype�/year interactions

for plant height, number of stems and pods per plant,

seed yield, biological yield, 100-seed weight, days to

flowering and maturity were determined on faba bean

genotypes in lowland of the west-Mediterranean
region of Turkey.

MATERIAL AND METHODS

The study was carried out at the experimental area of
Dept. of Field Crops in Faculty of Agriculture,

Akdeniz University, Antalya (308E, 368N, 51 m

a.s.l.) in the west-Mediterranean region of Turkey.

Eight faba bean genotypes were used.

Genotypes were sown in the second week of

December and the forth week of November in 2000�/

2001 and 2001�/2002 cropping season, respectively.

A randomized complete blocks design with three
replications was used in every year. Plots were ar-

ranged ten rows of 4 m length with inter- and intra-

row spacing of 50 and 10 cm, respectively. The two

side rows, one on either side, and 0.25 m length on

either side of the plots were discarded as border and

thus, the net plot area consisted of two rows of 3.5 m

length. Thus 16 square meter areas were evaluated as

net plot area, harvested by hand when the crop
reached maturity. Nitrogen and phosphorus were

applied at a rate of 23 kg ha�1 and 60 kg ha�1 prior

to sowing, respectively.

Plant height was recorded in cm from ground to top

of plant with the average of four plants randomly

selected in the center of rows prior to maturity. Stems

and pods per plant were counted, with the average of

four plants randomly selected in the center of rows
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prior to maturity. Biological yield was estimated in g

per plot with total dry weight of plants in harvest.

Seed yield was estimated in kg per ha with total weight

of seeds after threshing. The 100-seed weight was
recorded in g of the weight of 100 randomly selected

seeds from each genotype after threshing. The days to

flowering and maturity was estimated as days from

sowing time to the day on which at least 50% of the

plants in the plot had started to flowering and 100% of

plants in the plot had reached maturity, respectively.

Consequently, data were analyzed by using MINITAB

package software. The form of the analysis of variance
and the mean square expectations; the estimates of

variance components and the method of determina-

tion were used as suggested by RASMUSSON and

LAMBERT (1961) and TOKER (1998) and shown in

Tables 1 and 2, respectively.

The phenotypic variance, s2
p was determined as

following:

s2
p�s2

g�(s2
gy=y)�(s2

e=ry)

where y, g and r are number of year, genotype, and

replication, respectively; s2
g and s2

e are components of

variance for genotypes and error, respectively. Herit-

ability was estimated as: genotypic variance/phenoty-
pic variance:

h2�s2
g=s

2
p:

RESULTS AND DISCUSSION

Significant differences between the genotypes were

found for all the characters at pB/0.05. However, the
genotype�/year interactions were significant only for

number of pods per plant, days to flowering and

maturity (pB/0.05) in Table 3. Similarly, FLORES et al.

(1998) found genotype by environment interaction in

faba bean and pea crop (Pisum sativum L.).

As can be seen in Table 3, the estimated broad-sense

heritability were 83%, 63%, 43%, 62%, 52%, 99%, 97%

and 97% for plant height, number of stems and pods

per plant, seed yield, biological yield, 100-seed weight,

days to flowering and maturity, respectively. These

findings seem to agree with results reported in

chickpea (Cicer arietinum L.) by MUEHLBAUER

and SINGH (1987). SINGH (1991) reported that

heritability in pure lines of chickpea were 59%, 70%,

49%, 81%, 89% and 91% for seed yield, plant height,

number of pods per plant, days to flowering and

maturity and 100-seed weight, respectively. On the

other hand, ESER (1976) reported 13% for single

plant yield, 25% for number of pods per plant, 78%

for seed weight and 30% for plant height narrow-sense

heritability in chickpea. She concluded that the

seed weight of chickpea was the least influenced trait

by environmental conditions. LUMPKIN and

MCCLARY (1994) concluded from different authors

that heritability values in pure lines and segregating

materials of adzuki bean (Vigna ungularis (Willd.)

Ohwi and Ohashi) were 84�/96% for days to flowering,

26�/86% for plant height, 9�/87% for pods per plant,

70�/99% for seed weight, 44�/69% for branches per

plant, 99% for days to maturity, 31�/50% for seed

yield. For 1000-seed weight of common vetch, herit-

ability was determined as 96% by SABANCI and

YILDIRIM (1992). Therefore, they pointed out that

1000-seed weight was less affected than another yield

criteria. Our results could also be compared with

results of COWLING et al. (1998). They reported from

LESECH and HUYGHE (1991) that the broad sense

heritabilities of lupin (Lupinus albus L. var. albus )

were 91�/97% in main stem flowering, 82�/92% in main

stem height, 76�/94% in the seed weight and 45�/78%

in the seed yield.

The magnitude of heritability was affected by the

type of genetic material and yield level of environment

due to the fact that the plant height, number of stems

and pods per plant, seed yield, biological yield,

100-seed weight, days to flowering and maturity of

plants are created by the effects of genes and environ-

ment. The most common justification for conducting

selection in optimum environments, regardless of the

nature of the target environment, was the lower

heritability found by CECCARELLI (1994) in low

Table 1. Form of variance analysis and mean square

expectations.

Source Degree of

freedom

Mean

square*

Mean square

expectation

Replication y(r�/1)

Year (y�/1)

Genotype (g�/1) M3 s2
e�/r s2

gy�/ry s2
g

Genotype�/year (g�/1) (y�/1) M2 s2
e�/r s2

gy

Error gy (r�/1) M1 s2
e

* M1 to M3 are the observed values of the various mean
squares.

Table 2. Estimates of variance components and method

of determination.

Variance components Method of determination

Genotype (s2
g) M3�/M2/yr

Genotype�/year (s2
gy) M2�/M1/r

Error (s2
e) M1
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yielding environments. Also, CECCARELLI (1996) re-

ported that lower heritability expected in low input
conditions. In addition, ATLIN and FREY (1990)

concluded that heritability in low yielding environ-

ments is lower than high yielding environments in oat

(Avena sativa L.). ABDELMULA et al. (1999) pointed

out the lower heritability for faba bean (Vicia faba L.)

in low yielding environments. Similarly, it was resulted

that broad-sense heritability for yield in faba bean was

higher in well-watered treatment than drought stress
condition (LINK et al. 1999). During 2000�/2001 and

2001�/2002 cropping seasons, rainfall was extremely

high in Antalya. Estimated values of the heritabilities

in the study were high due to high yielding years.

According to the results obtained, seed weight was

the least affected trait over years and followed by days

to flowering and maturity. Number of pods per plant,

biological and seed yields and number of stems per
plant were the most affected traits vs environmental

conditions.
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