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Screening sesame (Sesamum indicum L.)
germplasmfor thermo-tolerance

Il T. SHOBHA RANI AND T. KIRANBABU

SUMMARY : Germplasm comprising of 442 sesame genotypes were evaluated under thermo-stress
conditions to identify thermo tolerant genotypes during 2013-14 and 2014-15 at Regional Agriculture
Research Station, Polasa, Jagtial district, Telangana state. Same set of material was evaluated in non-
stress conditions. The material was exposed to thermo-stress (>40°C) during flowering, capsule formation
and seed devel opment for two weeksin 2013-14 and for four weeksin 2014-15. Datawasrecorded on 25
randomly selected plantsfrom each entry for number of seeds per capsule, 1000- seed weight and seed
yield /plant during both years. Thermo-effect was expressed as ratio of stressed / non-stressed plants.
The effects of thermo stress were lesser in shorter period exposure and more drastic in prolonged
exposure of the genotypes to high temperatures. Four entries JCS 2846, JCS 2892, JCS 3102 and JCS
3258 showed maximum seed development and survival. This study revealed that these genotypes can
be utilized in breeding programme for development of sesame varieties having thermo-tolerance at
reproductive growth and developmental stages.
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TECHSEAR(6)2017/1553-1556.

publications have reported that temperatures
above 40°C affect fertilization and seed set
(Jerry and John, 2015) implying that sesame
crops should not be grown in very hot ar- eas
(Langham, 2008). Photosynthetic rate is
maximum at 23°C to 27°C and decreases
abruptly at 30°C to 32°C (Klausand Martina,
1991). Thermo-stress injuries of pollen
diminish source activity and sink capacity
which resultsin reduced productivity. When,
source activity is damaged by thermo-stress
results in luxurious vegetative growth in
sesame (Harding et al., 1990). Similar reports

BACKGROUND AND OBJECTIVES

Sesame isusually cultivated in summer
season in Telanganastate despitetherel atively
high temperature that occurs during the growth
cycle. Temperatures between 23-27°C
encouragearapid germination, initial growth,
and flower formation (Weiss, 1971). High
temperature stress is an important constraint
to sesame productivity affecting different
growth stages specially anthesis and seed
filling. It has already been established that
thermo-stress can be a significant factor in
reducing theyield and quality of sesame. Many
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werereported inwheat, grainyield was negatively related
to the thermal time accumulated above the base
temperature of 31°C (Mian et al., 2007). High
temperature above 32°C has been reported reducing grain
yield and grainweight (Wardlaw et al., 2002).

In Northern Telangana zone, thermo-stress is a
major reason of yield declinein sesame due to delayed
plantingin summer cultivation. Dueto thissowingwindow
is narrowed down. Similarly, thermo stress is a major
challenge to sesame productivity in India. Late planted
sesame suffers drastic yield losses which may exceed
to 40-50%. Therefore, thereis adirect need to develop
genotypesthat are either thermo-tolerant or that mature
early without yield losses and thus escape the stress.
Thermo-tolerancethus, should be essential characteristic
of sesame cultivars to be developed. This study was
conducted to find out sources of thermo-tolerance in
germplasm for utilization in the breeding programme.

RESOURCES AND METHODS

Sesame germplasm comprising of 442 varieties/lines
was sown in both stress and non-stress conditions at
Regional Agriculture Research Station, Polasa, Jagtial
during year 2013-14 and 2014-15. Each entry was sown
in two rows with two meters by maintaining 30 cm
between rows and 10 cm between plants. Five to six
seeds per hill were placed at the time of sowing and
then at 15 DA Safter sowing, thinned to single seedling.
All other standard agronomical practiceswere adopted.
High temperature stress was created as per the standard
procedures. Daily temperature in stress conditions was
recorded and maintained above 40°C. At maturity 25
plants from each entry were randomly selected for data
recording and data for no of seeds per capsule, 1000-
seed weight and seed yield /plant were recorded. Thermo-
effects for each character were expressed as ratio of
stressed/ non-stressed (relative ratio) and for each
variety/ lineasrelative value (mean of ratiosof al entries

for the characters studied). The capability to set seed/
survival under high temperature stressfor alonger period
was regarded as thermo-tolerance.

OBSERVATIONS AND ANALYSIS

Theresults obtained from the present study aswell
as discussions have been summarized under following
heads:

Population behaviour:

Asfar aspopulation behaviour isconcerned during
both the years 2013-14 and 2014-15, when the material
was exposed to thermo-stress, the relative ratio for the
characters studied i.e., no of seeds per capsule, 1000
seed weight and seed yield per plant were normal (Fig.
1).
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Fig. 1: Frequency distribution of no of seeds per capsule,

1000 grain weight and seed yield per plant under
heat stress

Maximum number of entries (135) showed 0.61-
0.80 relative ratio for no of seeds per capsule which
means that they were able to maintain 61-80% of the
seeds per capsule under thermo-stress as compared to
thenormal whilethe 208 entriesproduced even less seeds
per capsule astheir relative ratio was less than 61% and
even there were some entries which had shown no seed
formation under thermo-stress. There were 99 entries
which showed 0.80- 1.00 relative ratio.

Table 1: Relativeratio of yield and yield componentsin ther mo-toler ant sesame genotypes evaluated during Summer 2013-14 and 2014-15 at

RARS, Jagtial
Sr-No. Pedigree Seaddl capsile l(?gloatsglezrv?}:ght Sead yidd/ plant
1 ICS 2846 0.79 0.74 0.67
2 IS 2892 059 0.77 050
3 ICS 3102 0.78 0.87 062
4 JCS 3258 053 0.75 0.48
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Overall, 138 entries showed lessthan 0.60 relative
ratio for 1000 seed weight whereas in 304 entries this
character was slightly affected/not affected as the
relative ratio was 0.61-1.00. Whereas, many entries
showed higher 1000 seed weight which might be dueto
lesser seed number per spike as compared to normal.

Similarly, seed yields per plant were drastically
affected under thermo-shock. Under high temperatures,
only 51 entrieswere ableto give someyield. Only three
entries were able to give 40-50% yield as their relative
ratio was between 0.40- 0.50 followed by one other which
realized 0.30-0.40.

Individual line behaviour :

Four entries JCS 2846, JCS 2892, JCS 3102 and
JCS 3258 have shown relative value and relative ratio
for each character near to unity when exposed to thermo
shock (Table 1). Entry numbers JCS 3102 and JCS 3258
have shown better relative ratio for yield and over all
relative val ue by maintaining seed no and seed weight to
certain extent. However, thethree entries JCS 2846, JCS
2892 and JCS 3102 were able to remain green for two
weeks under thermo-stress but entry numbers JCS 3258
was not able to remain green under thermo-shock and
thuswasforced to maturity asit isevident from the study
that it maintained its seed number. However, its seed
weight was reduced more than 50% under prolonged
thermo-shock. Thisindicated that prolonged exposureto
thermo-shock at seed development phase have severe
effects on seed weight (Wardlaw et al., 2002).

Population behaviour :

Thermo-shock affected all the three characters
when thermo-stress was applied. Only few entries
survived and none of these showed normal seed weight.
Seed yield per plant was also much affected under
thermo-shock, because there is no chance of recovery
or escape. So, the yield in case of all the entries was
drastically affected. Similarly, negative effects of heat
stress on yield were reported (Stefan et al., 2014).

Individual line/ variety affect :

Best performing entries under heat stressare given
inTable 1. These entries showed rel ative ratio/val ue near
to unity. Relative valuefor each entry was cal culated on
the basis of its performance for the three characters.
Therelativeratio for each character was cal culated and
then was averaged to get relative value. Thelines showed

relativeratiosnear to unity (1.00 + 0.1) and consequently
their relative value near to unity. Some lines have shown
unique behaviour. When the thermo-shock was applied
none of the entries showed more than 50% of their yield
potential. Therelativeratio for yield wasless than 0.50
for each entry. Three entries (Entry No. JCS 3102, JCS
3258) have shown better relative value 0.60-0.63 and
relative ratio for yield i.e. 0.43-0.46. This was due to
their ability to maintain seed number and seed weight
under heat shock. Entry numbers JCS 2846 and JCS
2892 are not worth menti oning asthey produced nominal
yield. Many of theentriesthat produced good yield under
thermo-stresswere not ableto remain green till maturity.

Conclusion :

This study concluded that most of the sesame
genotypeswere more affected when exposed to thermo-
stress. However, the genotypes vary in their ability to
tolerate thermo-stress. Some genotypes had the capability
to stay green for longer period under thermo-stress. Four
entries JCS 2846, JCS 2892, JCS 3102 and JCS 3258
displayed the uppermost seed development and survival
under the stress. Thisstudy reveal ed that these genotypes
can be utilized in breeding programsfor devel opment of
sesame varieties having thermo tolerance.
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