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Abstract

BICER, Behiye Tuba and Dogan SAKAR, 2006. Evaluation of lentil (Lens culinaris
Medik) local varieties in southeastern Anatolia, Turkey. Bulg. J. Agric. Sci., 12:
750-760

Grain yield potential in relation to other important agronomic characters of 14 lentil (Lens
culinaris Medik.) lines during four years was investigated to identify the high yielding promis-
ing lentil lines for further studies. Days to maturity ranged from 170 to 178 days. Plant height
varied from 26.38 to 33.81cm. One thousand seed weight varied between 41.39 and 30.10 g with
mean of 35.43 g. Number of pods plant-1, biological yield plant-1, seed yield plant-1, and grain
yield were found susceptible to environmental differences due to cultivar x year interaction. BM
76 among fourteen cultivars/lines was selected as a promising line in respect of seed weight,
early maturing, and high yielded.
Key words: lentil, Lens culinaris, yields, yield components

Introduction

Lentil (Lens culinaris Medik) is a ma-
jor grain legume crop in Turkey, and Tur-
key is one of the most important produc-
ers of lentil in the Mediterranean basin.
The annual planted area is about 500 000
ha which constitutes 33.1 % of the total
area under pulses. The annual lentil pro-
duction is about 548 000 t, which is suffi-
cient to meet local demand in the country
and to export other countries.

The average seed yield of 10 960
kg/ha is considered higher than those of

the World are (FAO, 2003). Presently, this
pulse is mainly cultivated in marginal ar-
eas of country.

Lentil had widely grown Southeastern
Anatolia of Turkey from 1980 to 1990 due
to Project of Decreased of non Cultivated
Area. Planted areas of this crop have de-
creased in recent decades in the region
due to irrigated areas. However, lentil still
is important in dry areas. There are some
problems such as lack of high and stable
yielding cultivars. Particularly, lentil pro-
ducers suffer from low seed yield during
dry period in some years. Consequently,
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we need to develop either new cultivars
or to breeding old cultivars. Present study
aimed to develop new cultivars from with
high yielding old cultivars for this region.
Although seed yield is the primary objec-
tive in most lentil breeding programs,
knowledge on plant morphology for vari-
eties of lentil is crucial in understanding
the responses of the crop to growing con-
ditions and in developing agronomic strat-
egies to manage the crop. We were evalu-
ated both yield and its components in this
research. Pandey and Srivastava (1982)
reported that genotype x environment in-
teraction was significant for grain yield.
Erskine (1985) revealed that, in 4500 len-
til germplasm at Syria, days to flowering
ranged from 118 to 162 days, and days to
maturity varied from 154 to 197 days. He
noted that grain yield varied from10 to
3257 kg/ha. Mia et al. (1986) evaluated
200 lentils from different countries, and
suggested that wide range variability ex-
isted among their lentil lines for seed yield
plant-1, 1000 seed weight, plant height,
days to flowering and maturity. Zaman et
al. (1989) stated that 1000 seed weight
varied from 14.0 to 28 g. In addition, they
noticed that seed yield plant-1 ranged from
1.7 to 4.1 g at Bangladesh. Piergiovanni
et al. (1998) who on analyzing a lentil col-
lection from some European, Asian and
African countries reported that the Medi-
terranean was the region with the highest
variation for some agro/morphological
traits. Stoilova   Pereira (1999) were evalu-
ated 120 lentil accessions were of differ-
ent geographical origin reported that no of
pods plant-1 and no of seeds plant-1 were
showed remarkable variation. Sarker et al.
(2000) reported that lentils, from Chili, took
132 days for flowering, and plant height
had 31 cm. L’azaro et al. (2001) studied
Spanish landraces of lentil in Spain, and

they were reported that means of days to
flowering and days to maturity were 177.8
and 226.7 days, respect, and quantitative
characters are susceptible to environmen-
tal differences. Hamdi et al. (2002) indi-
cated that differences among genotype,
location and genotype x location interac-
tion were significant for grain yield and
1000 seed weight. In addition, Hamdi et
al. (2003) reported that the environments
(season and location) showed major ef-
fects the performance of genotypes.

Materials and Methods

The study was carried out at experi-
mental area of Faculty of Agriculture,
University of Dicle in Diyarbakir, Turkey,
during 2001/2002, 2002/2003, 2003/2004
and 2004/2005 years. The soil of experi-
mental area was clay loam, alkali, poor in
organic matter. Meteorological data re-
lated to research area were given Tab-
le 1. According to Table 1, the weather
from February to May over four years was
rainy, and the rainfall, particularly in 2001
and 2003, was more than the long-term
average. Moreover, the May 2001 and
2004 was rainier than the long-term aver-
age and other experiment years.

Two registered lentil cultivars (Firat 87
and Local Red) as control, one lentil line
F8753L, originated ICARDA, and eleven
lentil genotypes, from South-eastern
Anatolia, were used in the study. While
lentil lines from Southeastern Anatolia
were formerly mixed population, it was
developed it through selection of pure line.

Seeds were sown by seed drill 6 row
plots of 4 m length, with 20 cm between
the rows and 2.5 cm between plants. The
experimental design was a randomized
complete block (RCBD) with four repli-
cates. Sowing was performed Nov.14,
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2001, Jan.5, 2002, Nov.21, 2003, and
Dec. 5, 2004. Days to 50% flowering and
maturity from sowing onwards harvest
were recorded. Plant height, number of
pods plant-1, number of seeds plant-1, seed
yield plant-1, 1000 seed weight, biological
yield plant-1 were determined in ten plants
randomly selected from each plot. Grain
yield data is presented on per kg/da. Both
years and combined analysis of variance
over years were performed. MSTATC pro-
gram was used to carry out statistical
analysis. Means showing significance sta-
tistically were compared using Least Sig-
nificance Difference (LSD) Test at 0.05
or 0.01-probability level related to signifi-
cance level of means.

Results and Discussion

A combined analysis of variance for
14 lentil cultivars/lines over four years for
days to flowering and maturity indicated
that year, cultivar, and cultivar x year in-
teraction were significant. Moreover, dif-
ferences among the cultivars for each year
were also significant for these characters.
Analysis indicated that the BM 76 was
found the earliest genotype with mean of
133 days, BM 201 with mean of 141 days
was found the latest line among others
(Table 2). Our findings agree with Erskine
(1985) who found days to flowering ranged
from 118 to 162 days. L’azaro et al. (2001)
reported that this period was 177.8 days

Oct. Nov. Dec. Jan. Feb. March April May June

Rainfall 30.8 54.6 71.4 74.6 68.4 66.2 73.5 40.8 7.2
Temp. 17.1 9.8 4.1 1.6 3.6 8.3 13.9 19.3 25.9
Humidity 48 68 77 77 73 66 63 56 36
Rainfall 67 52.3 131.7 31.2 46.1 73 65 34.9 1.3
Temp. 16.3 7 5.1 0.7 5.6 9.4 12.2 17.9 26.3
Humidity 50.7 61 82 77 58 64 69.4 48.8 29.7
Rainfall 15.7 36.6 74.1 68.4 151.8 80.7 80.6 5.4 26.9
Temp. 18.6 10.2 11.3 4 2,5,0 6.5 13.4 20.4 26.4
Humidity 41.9 55.3 71 78 75.8 64.5 66.1 45 24.5
Rainfall 33.3 62.5 87.9 85.1 93.4 9.3 54.9 97 16
Temp. 19 8.8 8.7 3.3 2.7 9.6 12.8 18 26.4
Humidity 40 67.7 76.1 81.9 79.6 5.4 49.6 54 23.3
Rainfall 1.3 123.1 4.7 58.7 46.8 58.4 36.8 26.5 33.1
Temp. 18.2 8.2 1.4 2.3 3 8.4 14.1 19.6 25.8
Humidity 41.2 69.4 59.9 66 61.7 53.3 51.9 44 11

Table 1

Sources:  State Meteorology Institute (Diyarbakir, Turkey)

Rainfall (mm), temperature (0C) and humidity (%) distribution during crop 
seasons at Diyarbakir, Turkey

2004-2005

Long term 
average

2001-2002

2002-2003

2003-2004

Months
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in Spain. The maximum time taken to seed
maturity was by Local red and Firat 87
(178 days), whereas the genotype BM 76
to seed maturity took 170 days. Opposite
our findings, Sarker et al. (2000), and
L’azaro et al., (2001) reported that this
period was taken 132 and 226.7 days, re-
spect, for in their lentil lines. This varia-
tion may also be due to the genetic and
climatic factors. According to combined
analyze over four years, difference be-
tween the earliest and the latest maturing

genotypes was about one week. This re-
sult is of a great importance for drought
stress that caused severely losses of yield
in some years in dry areas as Southeast-
ern Anatolia region, Turkey. In 2000 grow-
ing season, these characters were showed
lower values than other years, since ex-
periment could be performed on 15 Janu-
ary due to extremely rainfall. Cultivars
which grown widely in the region, were
matured later than some lentil lines.

The wide variation for plant height ob-

758 B. T. Bicer and D. Sakar

2001 2002 2003 2004
2002 2003 2004 2005

Firat 87 34.00 m-q* 37.19 gh 33.65  m-s 34.16 m-q 34.75 d
BM 76 41.17 a-c 40.78 a-d  41.94  a 41.66 ab 41.39 a
BM 498 32.58 p-t 34.34 l-p 32.84 o-t 32.07 rst 32.96 e
Local Red 33.32 n-t 33.72  m-s 32.44 q-t 32.70  p-t 33.04 e
BM 711 34.90 j-n 32.73 p-t 31.77 t 31.78  t 32.80 e
BM 479 32.38 q-t 34.35 l-p 33.19 n-t 31.58  t 32.87 e
BM 500 39.38 c-e 37.67 e-g 41.44 ab 36.99 g-I 38.87 b
BM 760 35.24 i-m 40.06 b-d 36.13 g-I 37.22 gh 37.16 c 
BM 34 34.59 k-o 37.05 g-I 39.97 d 36.49 g-j 37.03 c
BM 152 27.78  u 31.57  t 31.99 r-t 29.05 u 30.10 f
F8753 L 36.30 g-k 40.64 a-d 40.91 b-d 35.46 h-m 38.33 b
BM 601 35.22 i-m 39.53 cd 31.94 st 33.82 m-r 35.13 d
BM 499 37.44 fg 39.27 d-f 41.60 a-d 36.12 g-l 38.61 b
BM 201 32.32 q-t 32.52 p-t 34.11  m-q 33.30 n-t 33.06 e
Mean 34.76 b 36.53 a 35.99 a 34.46 b 35.435
CV% 3.76 4.33 2.91 3.76 3.73
LDS 5% 1.867** 2.262** 1.499** 1.851** 0.9225**

y:0.6043** yxc:1.845**

*: Values followed by the same letter, for each measured variable within each column, do not differ 
significantly at the 0.05 level of probability (LSD),  y:year, yxc: year x cultivar interaction  

1000 seed weight

Table 6
Mean values for 1000 seed weight in lentil lines

Cultivars
Lines Mean



served among cultivars. Plant height was
varied from 26.38 to 33.81 cm. It was
determined that BM 34 and BM 499 were
the shortest, and BM 760 was the tallest
among lentil lines (Table 3). Plant height
was highly affected by differences among
years, and tallest height among years was
obtained from 2001/2002 growing season.
Plant height is of a characteristic, which
affected by environmental conditions due
to its moderate/low heritability. (Chauhan
and Singh, 1998; Bicer and Sakar, 2004).
Piergiovanni (2000) reported that plant
height varied from 28 to 41 cm in their
material. Sarker et al. (2000) stated that
plant height was record in 31cm.

Number of pods plant-1 ranged from
18.31 to 27.51. The genotypes BM 34, BM
152, and BM 499 had higher number of
pods plant-1 than the population mean
(Table 3). Cultivars were responded dif-
ferentially to years, and in particularly,
genotypes, in 2004/2005 experimental sea-
son, produced more pods than those of
other growing seasons. This character
may be susceptible environmental condi-
tions due to low heritability as Stoilova &
Pereira (1999) noted.

Differences among genotypes were
not significant for number of seeds plant-
1, but significant mean squares for culti-
var x year interaction suggested that the
cultivars behaved differentially with re-
spect to the character over four experi-
ment years (Table 4). Stoilova Pereira
(1999) reported that no of seeds plant-1

was showed remarkable variation in their
lentil lines.

Biological yield plant-1 ranged between
2.956 and 2.01 g. Cultivar x year interac-
tion were significant. Differences among
years was significant, and the analysis
showed that the cultivars/lines in the 2001
and 2004/2005 growing seasons were pro-

duce more biological yield (Table 4).
Differences for seed yield plant-1

among both cultivars and years were sig-
nificant (Table 5). The maximum seed yield
plant-1 was record in F 8753L 1.25 g fol-
lowed by BM 499 and BM 760 (1.20),
which were statistically at par with one
another. Considerable variation was ob-
served this character as reported Mia et
al. (1986) and Piergiovanni et al. (1998).
The cultivar x year interaction was sig-
nificant. These findings indicated that this
character might be affected by different
environmental conditions. Zaman et al.
(1989) reported that seed yield plant-1

ranged from 1.7 to 4.1 g. This result
pointed out that seed yield potential in len-
til may be varied from cultivar to cultivar.

Grain yield range from 1903 to 1528
kg/ha, and BM 76 had maximum grain yield
(Table 5). Erskine (1985) reported that
grain yield had a wide variation (from 10
to 3257 kg/ha) in his materials. Cultivars
showed highly different responses to years.
Cultivar x year interaction was significant.
L’azaro et al. (2001) reported that quanti-
tative characters such as grain yield are
susceptible to environmental differences
Pandey and Srivastava (1982) and Hamdi
et al. (2002) reported that genotype x en-
vironment interaction for yield was signifi-
cant.

Seed weight of genotypes varied be-
tween 41.39 and 30.10 g with mean of
35.43 g (Table 6). While BM 152 had the
lowest seed weight, the highest seed
weight among genotypes was for geno-
type BM 76. Seed weight of lentil lines
used in research had higher than that of
control groups. Our findings opposite,
Zaman et al. (1989) reported that seed
weight their materials ranged from 14 to
28 g. This revealed that seed weight var-
ied from cultivar to cultivar. Cultivar x year
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interaction was significant. Our finding
agrees with Hamdi et al. (2002).

Conclusions

This study revealed that lines were
collected from Southeastern Anatolia had
wide variability for all characters, espe-
cially grain yield and 1000 seed weight.
Line of BM 76 is able to choose for grain
yield and 1000 seed weight in this region.
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