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ABSTRACT

This study was conducted to determine the effect of charcoal rot disease
(Macrophomina phaseolina) on oil and protein content of some sesame lines cultivated
under different conditions at the experimental area of Dicle University Faculty of
Agriculture, in 2006 and 2007. In this study, 6 sesame lines (B—60, C-7, C-36, C-53,
Y-7 and Y-11) which are of Mediterranean and Southeastern Anatolia Region origin
and 3 isolates which belong to the M. phaseolina fungus are treated. Before sowing,
experimental area was inoculated artificially by disease factor. Sesame seeds were sown
on 05 May 2006, 22 June 2006, 11 May 2007 and 22 June 2007, respectively. The
experiment was established in a split-split plot design with three replications. At crop
maturity, unhealthy and healthy plants on each plot were harvested separately, and
adequate amount of seed samples were taken. In both years, the seeds from each plot
were taken after harvest for determining oil and protein content. Average protein and
oil content were recorded as 23.18% and 45.48%, respectively. Protein and oil contents
were affected by sowing date, irrigation and disease. According to the obtained data,
protein content of seeds obtained from unhealthy plants was found lower when
compared to the healthy plants, and oil content was found higher. The highest protein
content obtained from early sowing, dry conditions and healthy plants (25.99%), and the
lowest content from late sowing, irrigated and unhealthy plants (20.64%). The highest
oil content obtained from early sowing, irrigated and unhealthy plants (46.54%) and the
lowest oil content from early sowing, irrigated and healthy plant (44.70%).

Key words: Sesame, protein, oil, sowing date, irrigation, charcoal rot disease,
Macrophomina phaseolina
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INTRODUCTION

Sesame (Sesamum indicum L.) is one of the oldest cultivated plants which are
grown all over the world and has been known since ancient ages. It has an important
role in human nutrition by virtue of rich nutrients it has contained. Sesame seeds are
used in baking cupcake, bread and cream-cake, as well as they are directly consumed as
snack food by being roasted. Furthermore, sesame seeds are used in making tahini by
way of seed crushing. Acquired product, i.e. tahini, can be directly consumed by being
blended with honey and molasses, as well as it is also used as making sesame seed paste
mixed with thick nuts and cereals (Atakisi, 1985; Arioglu et al., 2010). Oil at the rate of
40-60% is available in sesame seeds. Sesame oil is quite resistant to spoiling thanks to
the “sesamol and sesamolin” it has contained. Sesame oil, the sustenance of which is
high, is used as vegetable oil and margarine. As it is being used as foodstuff, sesame oil
is also used in food industry as raw material (ilisulu, 1973; Baydar, 2005).

Sesame is successfully cultivated in irrigated and dry areas in Aegean,
Mediterranean, Marmara and Southeastern Anatolia Region in Turkey. The importance
of this cultivated plant is gradually increasing by the reasons of short vegetation period,
low production cost and the possibility of its being cultivated as second crop (Arioglu et
al., 2010). In Turkey, sesame cultivation is being carried out in an area of 31.824 ha and
23.460 ton crops are received in total (Anonim, 2010).

Sesame seeds are highly rich in protein. Within the scope of studies carried out,
it was determined that the protein content varies between 20.0% and 25.18% (Bahkali,
1998; Unal and Yalgin, 2008; Nzikou et al., 2009; Kanu, 2011). In addition to the
protein and oil content, sesame seeds are quite rich in carbohydrates, mineral substances
and fatty acids, too (Uzun et al, 2002; El Khier et al., 2008; Nzikou et al., 2009;
Alyemeni et al., 2011).

One of the most important factors which affect the sesame cultivation negatively
in our country and Southeastern Anatolia Region is charcoal rot disease/wilt disease. It
has been determined that Macrophomina phaseolina (Tassi) Goid., Fusarium oxysporum
f. sp. sesami (Zaprometoff) Castellani, Rhizoctonia solani Kihn., Stemphylium sp.
fungus cause this disease (Tatli and Sagir, 1992, Atag¢ et al., 1994, Giirkan, 1995).
M. phaseolina fungus causes greater harm, especially in the event that host plants are
weakened by stress and dehydrated. Disease factor may infect the plants in a wide
temperature range from 20 °C to 35 °C, as based on the condition of soil water retention
(Olaya and Abawi, 1996; Diourte et al., 1995). Within a survey study carried out in
Diyarbakir and Sanlurfa provinces in Southeastern Anatolia Region with the object of
determining fungal diseases encountered in sesame, it has been stated that the average
prevalence rate of wilt disease is 88.8%, disease rate is 8.9% and the major and most
important factor is M. phaseolina, and also stated that this fungus has been obtained at

34



P. SAGIR, A. SAGIR, T. SOGUT

the rate of 65.62% in isolations made (Giirkan 1995). This pathogen causes wilting of
growing plants completely by forming necrosis in root collar of the plant.

This study was carried out to determine the effect of charcoal rot disease
(Macrophomina phaseolina) on protein and oil content of seeds gathered from sesame
lines cultivated under different conditions.

MATERIALS AND METHODS

Some sesame lines which are of Mediterranean and Southeastern Anatolia
Region origin were cultivated in the early and late period and under the irrigated and
dry conditions, in Diyarbakir province. Experiments established in order to determine
the effect of charcoal rot disease which is caused by Macrophomina phaseolina fungus
on the protein and oil content of sesame seeds.

In 2006-2007 growing seasons, experiments were established in a field of the
Research Area of Dicle University Faculty of Agriculture where is naturally
contaminated by the disease factor (Macrophomina phaseolina) and the disease has
been encountered in the previous years. In the study, 6 different sesame lines which are
of Mediterranean origin (Y—7 and Y-11) and of Southeastern Anatolia Region origin
(B-60,C-7, C-36 and C-53) were used as material.

The field experiments were laid out in a split-split plot design with three
replications. Plots were 4 m long and 1.4 m wide with two rows spaced by 0.7 x 0.15 m.

In order that the occurrence of disease can be seen intensely, the soil was
artificially inoculated by the disease factor M. phaseolina after it has been made ready
for sowing later than the cultivation. Therefore, 3 M. phaseolina isolates previously
isolated were left for incubation for a time period to last 15 days at 22 °C, after they
were placed in sterilized petri and erlenmeyers that contained wheat-medium (1000 g
wheat + 800 ml water). Afterwards, growing inoculum was broken into pieces and
applied into 1 m” soil as to be 75 g on the date of 10 April 2006. As to make soil
inoculation easily and homogeneously, after this inoculum was blended with sand at the
rate of 1/5 (inoculum in 1 proportion + stream sand in 5 proportions), it was applied into
the soil on each parcel evenly. Following the inoculation, the soil was tillaged by
rotovator as to be 5-10 cm in depth and the homogeneous blending of inoculum with
soil has realized (Sagir et al., 2009).

Before sowing, basal fertilizer was applied into the experimental plots in the
dose of 100 N kg ha™ and 100 P,Os kg ha™ as 20-20-0. Sesame seeds were manually
sown to the lines which are opened on experimental plots at two different planting dates
within the years 2006 and 2007 [(Dates for the 1% sowing time (early sowing) are
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05.05.2006 and 11.05.2007; dates for the 2™ sowing time (late sowing) are 22.06.2006
and 22.06.2007)]. At the second sowing time, sowing was performed after soil was
irrigated. After the emergence of plants and in the period when 3-4 actual leaves exist,
thinning was performed in the way that 0.15 m intra-row spacing.

Usual agricultural procedures were maintained throughout the season and weed
control was mechanically carried out. With the aim of weed control and soil ventilation,
3 hoeing treatments were performed. In case of need, plants on irrigated plots were
provided with irrigation water, as 5 times in 2006 and 4 times in 2007, by means of
furrow irrigation method.

Following the maturation of plants at the end of the growing season, healthy and
unhealthy plants on each plot were harvested separately and laid on a nylon cover. After
plants have completely dried out, seeds were separated from the plants by being shaken.

After seeds in adequate amount (20 grams) had been received for each plot and
milled properly, they were put into nylon bags by being labeled and preserved in
deepfreeze at -18 °C. Before carrying out protein and oil analyses, seed samples were
kept in Pasteur’s furnace at 70 °C for approximately two hours and by this means,
dehumidification of excessive humidity has been ensured. In order to determine the
protein and oil contents, a 25 g sample of dry seeds from each plot were finely
grounded. The each sample was analyzed for crude protein content with a model LECO
FP-528 analyzer (LECO Corp., Joseph, MI), three reading for protein was taken from
three sub-samples and their average value was recorded. The crude protein content in
seeds was estimated by applying the factor N x 6.25 to the seed N content. Sesame flour
was extracted into petroleum ether using soxhlet apparatus for 4h as per process of the
instrument (AOAC, 1960). Oil contents were determined by weight differences. All
values are mean of observations in three independent samples. Seed protein and oil
contents were expressed in % on a dry matter basis.

The data were analysed by a standard procedure for analysis of variance, and the
significance of differences among sample means was determined by LSD test using
SPSS 17.0. In this way, the effect of sowing date, irrigation and charcoal rot disease in
sesame which was caused by Macrophomina phaseolina fungus on protein and oil
content were determined.

RESULTS AND DISCUSSION

Average protein and oil contents of sesame lines which were cultivated under
different conditions were shown in Table 1. As it seems in Table 1, the protein content
of sesame lines ranged from 22.55% to 23.61%, and oil content of them varied between
44.85% and 46.90%. The highest protein and oil content was obtained respectively from
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the lines of Y-7 and C-7. Bahkali et al. (1998) reported that the protein content of the
seeds of white hulled and dark hulled sesame of which different geographical origins
varies between 23.13% and 25.18% and the oil content of them ranges from 47.02% to
49.07%. Unal and Yalgin (2008) determined that the average protein content of seed
samples taken from 4 different sesame types (Gélmarmara, Ozberk, Muganli, Camdibi)
cultivated in different regions of Turkey is 21.00% and the oil content is 54.26%, and
Baydar et al.(1999) determined that the oil contents of 16 fine lines picked out of 160
sesame lines varies between 57.2% and 63.25%.

Table 1. Average protein and oil content of sesame lines (%)

Lines Protein Content (%) Oil Content (%)
1(B-60) 23.31a 45.18b
2(C-7) 23.14a 46.90a
3(C-36) 22.55b 45.64b
4(C-53) 23.29a 44.85b
5(Y-7) 23.61a 45.36b
6(Y-11) 23.15a 44.96b

Average 23.18 45.48

*Values within a column followed by different letters differ significantly (P< 0.05) according to LSD test.

According to the findings obtained, protein and oil contents of sesame lines
varied statistically by the years, sowing time, irrigation and status of disease (Table 2).
When all these factors are taken into consideration, the average protein content of six
sesame lines found as 23.18% and the oil content as 45.48%. Just as in the previous
studies carried out in this respect, it was detected that the protein and oil contents of
sesame seeds vary by the color of seed hull, growing regions, the point of which capsule
exists on the plant and sowing date (Mosjidis and Yermanos., 1984; Bahkali et al.,
1998; Baydar and Turgut, 1994; Unal and Yalgin, 2008; Kanu, 2011).

In early and late sowings, it was found that the protein content of sesame seeds
received from unhealthy plants cultivated under irrigated and dry farming conditions
was lower in comparison with the ones received from healthy plants and the oil content
was higher. It was determined that the average protein content of unhealthy plants is
20.64-24.86% and the oil content of them was 44.85-46.54%, and respectively, the
protein and oil contents of healthy plants were 21.31-25.99% and 45.61-44.70% (Table
3). Any source or reference indicating the effect of Macrophomina phaseolina fungus
on oil and protein content of sesame seed could not be reached.

Although the sowing time, irrigation and the interaction between disease and
lines could not be found statistically significant, the highest average protein content has
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been obtained from early sowing, dry and healthy plants (25.99%) and the lowest
average protein content from late sowing, irrigated and unhealthy plants (20.64%). The
highest average oil content was obtained from early sowing, irrigated and unhealthy
plants (46.54%), and the lowest average oil content was obtained from early sowing,
irrigated and healthy plant seeds (44.70%) (Table 3).

As a consequence, it was determined that sowing time, irrigation conditions,
sesame type/line and disease status had an effect on oil and protein contents of sesame
seeds. It will be useful to carry out studies especially in respect of disease.

Table 2. Protein and oil content (%) of sesame lines as affected by years, sowing time, irrigation and
charcoal rot disease.

Factors Characters Protein Content (%) Oil Content (%)
2006 23.48a 44.80b
Years
2007 22.87b 46.09a
Early 23.92a 45.25a
Sowing Time
Late 22.43b 45.71a
Irrigated 21.69b 45.75a
Irrigation
Dry 24.66a 45.21b
Unhealthy 22.68b 45.89a
Disease
Healthy 23.67a 45.07b
Average 23.18 45.48

*Values within a column followed by different letters differ significantly (P< 0.05) according to LSD test.
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Table 3. Mean values of protein and oil contents (%) of sesame lines as affected by sowing time, irrigation
and charcoal rot disease.

Sowing | Irrigation Disease Lines Protein Oil (%) Average Average
Time (%) Protein 01l (%)
(%)
1(B-60) 21.90 47.13
2(C-7) 20.76 49.93
3(C-36) 20.81 48.28
Unhealthy | 4(C-53) 21.58 43.16 21.65 46.54
5(Y-7) 23.06 4531
. 6(Y-11) 21.81 4545
Irrigated 1(B-60) | 23.30 46.00
2(C-7) 22.96 44.51
3(C-36) 22.83 43.11
Healthy 4(C-53) 23.76 4331 23.16 44.70
Early 5(Y-7) 23.00 45.71
6(Y-11) | 23.15 45.58
1(B-60) 24.65 45.00
2(C-7) 24.85 45.50
3(C-36) 23.88 46.25
Unhealthy | 4(C-53) 25.38 45.53 24.86 44.85
5(Y-7) 25.43 43.73
6(Y-11) 25.05 43.60
Dry 1(B-60) | 26.26 44.93
2(C-7) 25.75 47.08
3(C-36) 25.71 44.85
Healthy 4(C-53) 26.21 44.20 25.99 44.83
5(Y-7) 26.30 43.65
6(Y-11) 25.71 44.26
1(B-60) 20.68 45.73
2(C-7) 20.46 47.76
3(C-36) 20.60 4241
Unhealthy | 4(C-53) 20.01 4331 20.64 46.13
5(Y-7) 20.60 49.28
. 6(Y-11) 21.51 48.30
Irrigated 1(B-60) | 21.66 46.91
2(C-7) 21.76 45.45
3(C-36) 20.80 48.90
Healthy 4(C-53) 21.66 44.51 21.31 45.61
5(Y-7) 21.53 4533
Late 6(Y-11) | 2045 4255
1(B-60) 23.70 42.68
2(C-7) 23.83 48.81
3(C-36) 21.85 43.93
Unhealthy | 4(C-53) 23.80 4778 23.55 45.95
5(Y-7) 24.61 46.73
6(Y-11) 23.60 45.78
Dry 1(B-60) | 24.38 43.05
2(C-7) 24.73 46.15
3(C-36) 23.96 47.36
Healthy 4(C-53) 23.95 46.98 24.22 45.15
5(Y-7) 24.40 43.13
6(Y-11) 2391 44.21
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OZET

KOKBOGAZI CURUKLUGU (Macrophomina phaseolina ), SULAMA VE
EKIM ZAMANININ BAZI SUSAM HATLARININ
YAG VE PROTEIN ICERIKLERI UZERINE ETKISI

Bu ¢aligma, kdkbogazi ¢iiriikliigli hastaligi (Macrophomina phaseolina)’ 1n farkli
kosullarda yetistirilen bazi susam hatlarmin protein ve yag igeriklerine olan etkisini
belirlemek amaciyla, 2006-2007 yillarinda Dicle Universitesi Ziraat Fakiiltesi Arastirma
alaninda yapilmustir.

Calismada, Akdeniz ve Giineydogu Anadolu Bolgesi kokenli 6 susam hatt1 (B—
60, C-7, C-36, C-53, Y-7, Y-11) ile M. phaseolina fungusuna ait 3 izolat
kullanilmistir. Ekimden 6nce deneme alani hastalik etmeni ile yapay olarak inokule
edilmigtir.  Susam tohumlari, 05.05.2006, 22.06.2006, 11.05.2007 ve 22.06.2007
tarihlerinde ekilmistir. Denemeler, boliinen boliinmiis parseller deneme desenine gore,
ii¢ tekerriirlii olarak kurulmustur.

Mevsim sonunda bitkilerin olgunlagsmasindan sonra, her parseldeki hasta ve
saglam bitkiler ayri ayri1 hasat edilerek yeteri miktarda tohum ornekleri alinmustir.
Tohum o6rnekleri degirmende 6giitiildiikten sonra dipfirizde muhafaza edilmistir. Protein
analizi i¢gin her 6rnekten 0.25 g alinarak LECO-FP-528 cihazinda (LECO Corp, Joseph,
MI) analiz edilerek ham azot (% N) bulunmustur. Elde edilen % N oranlar1 6.25 faktorii
ile carpilarak (% N x 6.25) tohum protein oranlari belirlenmistir. Yag analizleri i¢in
ayni sekilde hazirlanan 6rneklerden 5 g alinarak Soxhlet cihazinda 70 °C sicaklikta
organik ¢oziicii (dimethylether) ile ekstraksiyon yontemine gore analiz edilmis ve elde
edilen degerler % ‘de olarak hesaplanmistir.

Susam hatlarinin ortalama protein oran1 %23.18, yag orani ise % 45.48 olarak
bulunmustur. Protein ve yag oranlari, ekim zamani, sulama kosullari ve hastalik
durumuna gore farklilik gostermistir. Elde edilen verilere gore, hastalikli bitkilerden
elde edilen tohumlarin protein igerigi, saglikli bitkilere gére daha diisiik yag oranlari ise
daha yiiksek bulunmustur. En yiiksek protein orani; erken ekim, susuz ve saglam
bitkilerden (%25.99), en diisiik ise ge¢ ekim, sulu ve hasta bitkilerden (%20.64) elde
edilmistir. En yiliksek yag orani; erken ekim, sulu ve hasta bitkilerden (%46.54), en
diistik yag orani ise; erken ekim, sulu ve saglam bitki tohumlarindan (%44.70) elde
edilmistir.

Anahtar Kelimeler: Susam, protein, yag, ekim zamani, sulama, kdkbogazi
¢lrtkligl, Macrophomina phaseolina
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