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Selection of appropriate genotypes based on characters that show good genetic strength is a very
important tool in crop improvement since selection could not be carried out based on all characters.
Study of interrelationship and association of characters is essential to identify the variables which show
maximum relationship with others. Correlation analysis was carried out presently in the case of 12
morphometric characters in vetiver (Vetiveria zizanioides) so as to study the relationship between them.
The present study revealed varying degrees of interrelationship between the morphometric characters
studied. Character association was also studied so as to group the characters based on gene sharing
and to identify the lead characters that could be used in further breeding programmes. Plant height
showed the highest factor loading followed by leaf breadth, root length, leaves per tiller and fresh root
weight showing their higher contribution towards the variability of the population and their usability
in breeding programmes as lead characters.

Highlights

e Correlation of the characters and association of agronomic characters have been studied in 14
varieties of Vetiveria zizanioides.

e Character association leads to grouping the characters based on gene sharing.

e Characters showing highest factor loading contribute maximum variability of the population and
these characters can be used in further selection programmes.

* Agronomic characters of plants show different levels of association since they are polygenic.
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Vetiveria zizanioides, commonly known as vetiver
grass, is a perennial species belonging to the family
Gramineae. It originated from India and Africa (Xia et
al. 1998). Vetiver is an economically, pharmaceutically
and ecologically important plant. Roots of vetiver
yield essential oil that is used as a basic material
for perfumery and cosmetics (Champagnet et al.
2006; Massardo et al. 2006). It has strong ecological

adaptability and resistance to drought, waterlogging,
cold, heat, acidity and alkalinity. Meanwhile, it has
some other good traits such as a strong root system,
fast growth, easy planting and high survival rate,
and it never turns into a weed, because it cannot be
pollinated and fertilized. In the past, the utilization
of the vetiver grass was limited to the extraction of
the fragrant oil from the root (Cheng 1998).
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Table 3. Correlation analysis of morphometric characters of Vetiveria zizanioides - characters correlated.

SI. No. Character Characters correlated charaljz::sbce(fr(:ila ted
1 Plant height Leaf length, fresh weight- shoot 2
2 Leaf length Plant height 1
3 Leaf breadth Root length 1
4 Number of tillers Dry weight- shoot 1
5 Leaves per tiller Nil 0
6 Tiller girth Nil 0
7 Root length Leaf breadth 1
8 Number of roots per tiller | Fresh weight- root, fresh weight- shoot, dry weight- root 3
9 Fresh weight-root Number of roots per tiller, dry weight- root 2
10 Fresh weight- shoot Plant height, number of roots per tiller, dry weight- shoot 3
11 Dry weight- root Number of roots per tiller, fresh weight- root, dry weight- shoot 3
12 Dry weight- shoot Fresh weight- shoot, dry weight- root 2

Table 4. Factor analysis in Vetiveria zizanioides - eigen values, percentage of total variance, cumulative eigen values and

cumulative percentage of variance

Eigen value % Total variance | Cumulative eigen value | Cumulative% of variance
3.642403 30.35336 3.642403 30.35336
2417783 20.14819 6.060186 50.50155
1.878536 15.65447 7.938723 66.15602
1.624195 13.53496 9.562918 79.69098
Table 5. Factor analysis in Vetiveria zizanioides- factor loadings
Characters Factor 1 Factor 2 Factor 3 Factor 4
Plant height -0.387419 0.800093 -0.290446 -0.238622
Leaf length -0.262334 0.507822 -0.641989 0.301717
Leaf breadth 0.112490 0.686507 0.517065 -0.261687
No of tillers -0.573921 -0.494207 0.078531 -0.136862
Leaves/ tiller 0.090637 -0.318354 0.619626 -0.318474
Tiller girth 0.490039 0.330730 0.238441 -0.539921
Root length 0.100166 0.626757 0.536721 0.299711
No of roots/ tiller -0.827819 -0.017404 0.164818 0.154404
Fresh weight- root -0.596684 0.215680 0.484907 0.501260
Fresh weight- shoot -0.730909 0.316760 -0.179221 -0.528508
Dry weight- root -0.833437 -0.087504 0.291080 0.206237
Dry weight- shoot -0.743574 -0.214119 -0.022294 -0.556135
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Table 6. Factor analysis in Vetiveria zizanioides- characters associated

Factors

Characters associated

Tiller girth

II

Plant height, leaf length, leaf breadth, root length, fresh weight- shoot

1

Number of tillers, leaves per tiller, number of roots per tiller, dry weight- root

v Fresh weight- root

Generally it propagates by producing new shoots at
the joints above the soil surface and by branching at
the joints below soil surface that have inflorescence.
The seeds are very thin and have a short dormancy
period.

Genetic diversity plays an important role in crop
improvement, because the segregants between lines
of diverse origin generally display an improved
performance than those between closely related
parental genotypes (Hariram and Appalaswamy,
2014). As in the case of other crops, most of the
agronomic characters are quantitative in nature in this
species also. Such characters show interrelationship
due to sharing of alleles. Polygeneic characters show
association between them and factor analysisis a very
efficient tool used to find out character association
and to group the variables in to different groups
and also to effect data reduction by identifying the
lead variables of each group (Hrideek et al. 2008;
Umamaheswari and Mohanan, 2011). Presently,
interrelationship and association of characters in
Vetiveria zizanioides have been analyzed in the case
of the morphometric characters for the purpose.

Materials and Methods

The present experiment was designed to analyze the
variability among different accessions of Vetiveria
zizanioides (L.). The experiment was carried out in
Kerala Forest Research Institute, Peechi, Thrissur
Kerala, India during 2011- 2013. The study area was
located at an altitude of 80 m above MSL at 10°31’
51.4” N latitude and 07° 20" 47.58” E longitude
enjoying humid tropical climate. Fourteen accessions
of V. zizanioides collected from different parts of
Kerala were raised and observed for the study. The
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experiment was laid out in randomized block design
with three replications and 12 plants per replication.
Observations on twelve growth characters were
recorded for three consecutive seasons starting from
the first year and analysed. Data on Plant height
(cm), Number of tillers, Tiller girth (cm), Leaves
per tiller, Leaf length (cm), Leaf breadth (cm), Root
length (cm), Number of roots per tiller, Fresh weight
of shoot (g), Fresh weight of root (g), Dry weight of
shoot (g) and Dry weight of root (g) were used for
the study.

Statistical Analysis

Correlation of the characters has been analysed as
per Rangaswamy (1995) and Msaakpa and Obasi
(2014). Association of agronomic characters has been
studied as per Sneath and Sokal (1973) by factor
analysis using the statistical software STATISTICA.

Results and Discussion

Twelve  morphometric  characters that are
important in the study of growth and yield
behaviour of Vetiveria zizanioides were recorded
(Table 1) and analysed presently so as to assess the
interrelationship and association of the characters.
Study of interrelationship of characters by correlation
analysis is an important tool used to identify the
variables which show maximum relationship
with others in the case of polygenic characters.
Correlation analysis was carried out presently in
the case of 12 morphometric characters in vetiver
so as to study the interrelationship between them
(Tables 2 and 3). Among the characters plant height
showed significant positive correlation with two
characters (leaf length and fresh weight of shoot).
Leaf length showed significant positive correlation
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with plant height. Leaf breadth showed significant
positive correlation with root length. Lal et al. (2013)
and Srivastava and Lal (2012) also reported that
the leaf photosynthetic rate showed significant
positive association with root biomass in Vetiveria
zizanioides. Number of tillers showed significant
positive correlation with dry shoot weight. Root
length showed significant positive correlation with
leaf breadth. Number of roots per tiller showed
significant positive correlation with three characters
(fresh root weight, fresh shoot weight and dry
root weight). Fresh root weight showed significant
positive correlation with two characters (number of
roots per tiller and fresh root weight). Fresh shoot
weight showed significant positive correlation with
three characters (plant height, number of roots per
tiller and dry shoot weight). Dry root weight showed
significant positive correlation with three characters
(number of roots per tiller, fresh root weight and dry
shoot weight). Dry shoot weight showed significant
positive correlation with fresh shoot weight and dry
root weight. This type of interrelationship is due to
sharing of common alleles among them since the
characters are governed by polygenes. Characters
that show significant positive correlation are
considered to be interrelated and thus can be jointly
considered in selection programmes. The inherent
linkage between various traits has been reported
by correlation analysis in other plants also (Sunil
Kumar, 2014).

When subjected to factor analysis, four factors could
be extracted in the case of the twelve morphometric
characters of Vetiveria zizanioides in the present study
(Tables 4, 5 and 6). Among the characters tiller girth
was grouped under factor I; plant height, leaf length,
leaf breadth, root length and fresh weight-shoot
grouped in factor II; number of tillers, leaves per
tiller, number of roots per tiller and dry weight-root
under factor III and fresh root weight under factor
IV. Characters with the highest factor loadings can
be considered as lead characters in each group based
on which selection could be practiced. Plant height
showed the highest factor loading followed by leaf
breadth, root length, leaves per tiller and fresh root
weight showing their higher contribution towards
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the variability of the population. Such characters
can be used as lead characters in further selection
programmes in the case of Vetiveria zizanioides.
Genetic variability and association analysis for yield
and yield components in indigenous and exotic
collections of vetiver was done by Lal (2000). He
reported that plant height by itself may be a good
direct selection criterion to obtain promising lines
with longer roots in vetiver aiming at a better oil
yielder and a good soil binder. Agronomic characters
of plants show different levels of association since
they are polygenic.

Similar analyses have been carried out by earlier
workers so as to bring out the interrelationship of
polygenic plant characters and their association
with similar objectives. Hrideek et al. (2008) and
Umamaheswariand Mohanan (2011) also highlighted
the importance of such studies in understanding the
relationship between characters and also in finding
out lead characters which could be concentrated
upon in future breeding programmes .

Conclusion

This type of interrelationship showed in the study
is due to sharing of common alleles among them
since the characters are governed by polygenes.
Characters that show significant positive correlation
are considered to be interrelated and thus can
be jointly considered in selection programmes.
Grouping of characters based on factor loading by
factor analysis is an effective measure to reduce the
number of variables based on which selection could
be practiced. The present study will also be useful in
designing future studies in such lines so that further
explorations on the interrelationship and association
of morphometric characters in Vetiveria zizanioides
are carried out.
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