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Genetic diversity of sorghum [Sorghum bicolor (L.)] germplasm for drought tolerance
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Abstract
Drought is a major cause which affects production and
productivity of sorghum. Sorghum drought is associated
with pre and post flowering stages. Stay-green is the
important drought tolerant trait which is associated with
post flowering stage. One hundred accessions of
sorghum were sown in two different situations in RBD
with two replications in Coimbatore, i.e. one with complete
irrigation till physical maturity and another with imposed
moisture stress from flowering to maturity. Genotype B35
was used as drought resistant check and variety C026
as drought susceptible check. Significant variation was
found on stress indicators like relative water content
(RWC), SPAD chlorophyll and stay-green traits. The
drought stress indices also showed significant variation
which indicated selection of drought tolerance may involve
either high yield potential or stable yield under water deficit
condition. RWC and SPAD chlorophyll had a positive
association with grain yield. Negative association with
stay-green indicated RWC, SPAD chlorophyll and stay-
green as important for selection under drought stress
condition. Cluster analysis was performed based on
physiological expression of stay-green trait. In cluster
analysis tolerant genotypes and susceptible genotypes
clustered separately, different clusters given an
opportunity to select drought tolerant genotypes which
can be used as donors for hybridization programme for
drought tolerance.
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Introduction
Drought acts as a major limiting factor in agricultural
production. Improving drought tolerance is an important
objective in many crop-breeding programs. Sorghum
[Sorghum bicolor (L.)) is an important forage and food
crop in arid and semiarid regions of India. More than half
of the world's sorghum is grown in semi-arid tropics of
India and Africa, where it is a staple food for millions of

poor people (Iqbal et al., 2010). Genetic improvement of
sorghum is considered as an essential effort, since it is
a simple long-term measure. Sorghum grown under
rainfed conditions is usually affected by drought stress
at different stages of its growth period resulting in negative
effect on yield (AIi et al., 2011). Drought response in
sorghum has been characterized at both pre and post
flowering stages. Drought stress during the post
flowering stage needs serious consideration because
the negative impact of post-flowering drought on yield
can be very drastic. The stay-green is the important
drought tolerant indicator in sorghum crop. The stay-
green trait can be defined as the ability to retain green
leaves, fill grain normally, and resist lodging under
conditions of post-flowering drought stress (Rosenow
et al., 1983). Knowledge on genetic diversity among the
plant populations and its quantitative assessment usually
helps the breeder in choosing the parents for breeding
program on the basis of divergence analysis. Hence,
understanding the genetic diversity in sorghum will
facilitate for further improvement in this crop to overcome
the yield decline under water stress condition
experienced in recent years.

Materials and Methods
Plant materials: The field experiment was conducted at
Millet breeding station, Tamil Nadu Agricultural University,
Coimbatore, Tamil Nadu, India. The experimental
materials for this study comprised of 100 accessions of
sorghum, which include local landraces adapted to
different agro climatic regions of India and accessions
from other countries (Table 1). The experiment was laid
out in two different situations, one with complete irrigation
till physiological maturity and another under post flowering
moisture stress imposed by withholding irrigation from
flowering phase to maturity. It was raised in a randomized
block. design (RBD) with two replications. In this study
genotype B 35, was used as the drought resistant check
and variety CO 26 as the drought susceptible check. It
was ensured that no rain was recorded from anthesis to


