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Genetic variability among different traits of Lepidium draba
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Abstract: Lepidium draba or whitetop is one of most rapidly growing weed throughout the world. It caused major
losses in yield of crop plant due to its higher plant population, body size and surviving ability under harsh
environmental conditions. The prescribed study was conducted at Center of Excellence in Molecular Biology,
University of the Punjab Lahore, Pakistan. The data were recorded from three different locations during the start of
February, 2016. Significant differences were recorded among the locations and traits under study. It was found from
mean performance and GGEbiplot that locations 1 & 2 served as suitable locations for better growth and
development of L. draba. The significant and positive correlation was recorded for inflorescence weight and
moisture percentage with different plant growth traits, which indicated that the survival and stability of L. draba is
higher under different environmental conditions. It was suggested that the L. draba should be properly controlled to
reduce yield losing effects on crop plant yield. However, the use of transgenic crop plants and mutation breeding
may be an advantage to control weeds and their harmful effects.
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Introduction rhizomes budding from the nodes which later

Lepidium draba (Whitetop or hoary cress) is produces aerial shoots. Stem is tough, branched above
rapidly growing weed and its overnight growth is an the ground. Lepidium draba has erect to nearly
alarming situation to all agricultural countries, procumbent stem (Francis & Warwick 2008). Each
commonly called white top or hoary cress. It shoot can produce 850 silicles, each consisting two
decreases the biodiversity, different wild life habitats seeds. About three-quarters of the plant parts of
(Caesar et al. 2010). White top is a perennial Lepidium draba are underground which provides high
rhizomatous weed, belonging to Cruciferae family and capacity for the re-growth and also enables high
native to Turkey, Russia, and Isracl (Aksakal et al. competitive ability (Mclnnis et al. 1990). The
2010). This weed reproduces with the dispersal of competitive ability of L. draba is controlled and
seed and also with creepy roots. It originated in Asia enhanced by the allelopathic glucosinolates which
and now it almost occurs in temperate regions of the inhibits the growth of other competitors (Cripps et al.
world. In Great Britain L. draba is the only weed 2006). Root system of L. draba has primary and
competing with the wheat, oat and alfafa (Francis & several to thousand permanent lateral roots. Root-born
Warwick 2008). This weed adapted itself to moist buds are the alternative source for the shoots other
habitats including roadsides, ditch banks, rangelands than the plumule, developing leafy-shoots directly or
and pastures. White top contains secondary either give rise to rhizomes (Frazier 2016). Single
glucosinolates compounds that are poisonous to plant of white top can produce 1200 to 4800 seeds
grazing animals especially cattle when consumed in each successful year and few to 850 seeds can be
large quantity. Although white top has low palatability produced on a single flowering stem (Kiemnec et. al.
and sheep graze it before the flowering stage. Before 2002). The viability percentage of white top seed is
flowering stage it contain relative high amounts of relatively high. White top seed can remain viable for
protein and can be digestible but after flowering its about three years if buried in soil. Seeds of heart
protein levels decreases and never satisfies the energy podded white top have the capability to tolerate salt
and protein requirement of healthy livestock (Fumanal stress and germinate in stress environment (Mclnnis et
et al. 2004). This weed competes for numerous al. 1993). For the white top, early eradication after
nutrients with the other plants and drastically infestation is the effective strategy for control.
decreases the yield of valuable cash crops. It Different chemicals such as Chlorsulfuron or
commonly nourishes well in alkaline soils. It is a metsulfuron methyl provide effective results when
perennial weed having multi branched with thin applied at bud to early flowering stage and can burke
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the white top for about two years (Ball et al. 2006).
The present study was carried out to evaluate the
growth and development of L. draba under different
locations along with the association among different
growth traits.

Material and Methods

The prescribed study was conducted at Center of
Excellence in Molecular Biology, University of the
Punjab Lahore, Pakistan. The data was recorded from
three different locations during the start of February,
2016. Each location has 1x1m dimensions. Each
location was treated in Randomized complete block
design with three replications. From each location, 3
plants were randomly selected and sampled for the
data. Data for plant height, leaf area (leaf length x leaf
width), fresh plant weight, dry plant weight, fresh
inflorescence weight, dry inflorescence weight with
the use of electric balance, total plant moisture
percentage [(fresh plant weight) — (dry plant
weight/fresh plant weight)x 100], total inflorescence
moisture percentage [(fresh inflorescence weight) —
(dry inflorescence weight / fresh inflorescence weight)
x 100] , plant population/lm* and number of
flowers/plant were recorded and subjected to analysis
of variance (Steel ef al., 1997).

Results and discussions

The results from table 1 indicated that there were
significant differences among all the studied traits of
Lepidium draba and locations of recording data of
study. It was also revealed from table 2 that the
average performance of L. draba for different studied
traits was higher on location 1 and location 2 as
compared with location 3 which was also confirmed
figure 1. The figure 1 also indicated that the principal
components PC1 contributed 47.80% and PC2 25.20%
variation in overall variation among the traits. The
traits number of flowers per plant and plant height
contributed higher for better performance of L. draba
on locations 1 & 2 as compared with other traits.
Principal component analysis provides an opportunity
of selection in crop plants and GGEbiplot showed the
performance of crop plants wunder varying
environmental conditions (Aliya et al., 2016; Brankov
et al., 2015; Dalovic et al., 2015; Filipovic et al.,
2014; Lakic et al., 2015). The weed plant that can
grow vigorously under different environmental
conditions indicated tolerance for stress conditions.
The L. draba showed better performance under
locations 1 & 2 which described higher survival rate.
The L. draba has been declared as serious weed of
various crop plants that caused losses of crop plant
yield and productivity. The large number of weed
plants in crop plant field provides an opportunity for
shelter to insects that caused damage in crop plants in
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reducing the production and productivity of crop
plants (Saeed et al., 2015; Qurat-ul-Ain et al., 2015;
Qamar ef al., 2015a). The use of crop plant extracts
like sorghum may also be used to control weed plants
from crop plant filed (Elahi et al., 2011ab). The use of
transgenic crop plants provides an opportunity to
compete with weeds and can tolerate the insect attack
(Alyia et al., 2016; Jaffar et al., 2016; Puspito et al.,
2015; Qamar ef al. 2015b). It was found that average
plant height of L. draba was recorded as
86.511£2.8509, leaf area (113.55+4.7628), fresh plant
weight (199.19+4.6703), fresh inflorescence weight
(10.417+1.1145), dry plant weight (40.868+0.9560),
dry inflorescence weight (3.7056+0.1326), number of
flowers per plant (729.33£40.680), total plant
moisture  percentage (25.32240.9476), total
inflorescence moisture percentage (26.323+0.7278)
and total number of plants per square meter
(16.667+0.9428). The higher amount of inflorescence
moisture percentage indicated that the plants have
higher tolerance to stress environmental conditions.
The survival rate will be higher under varying
environmental conditions. The weed plant compete
with crop plants for water, minerals and nutrients
which caused low availability to crop plants due to
large number of weed plants. The removal of weeds
from crop plant field area is always very important to
reduce yield losses (Anwar et al., 2016; Hareem et al.,
2015; Mobeen et al., 2015; Sadia et al., 2015). L.
draba is an important weed plant which grows nearly
too all crop growing areas of country. It is also known
as whitetop (Cripps et al., 20006).

The results from table 3 indicated that positive
and significant correlation of plant height was
recorded for all traits except number of plants per
square meter and dry inflorescence weight. Leaf area
was positively and significantly correlated with plant
height, dry plant weight, total plant and inflorescence
moisture percentage. Strong, positive and significant
correlation of fresh plant weight was recorded for dry
plat weight and plant height. There was strong,
positive and significant correlation of total
inflorescence moisture percentage was found for plant
height, number of flowers per plant and total plant
moisture percentage. The significant correlation of
inflorescence weight and plant traits indicated that the
survival rate of L. draba will be higher under harsh
and stress environmental conditions. The large plant
population and moisture contents in the weed plant
body revealed that the growth and development of
plant is higher which may help in surviving and
reproducing for next generation. The L. draba seeds
remain dormant till to next generation and grow
rapidly under favorable environmental conditions. The
use of chemicals like glyphosate before sowing of
crop plants may help to control weeds. The use of
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transgenic crop plants and mutation breeding may be
an advantage in controlling and removing weeds from

Table 1. Analysis of variance for different traits of Lepidium draba

crop plant field (Puspito et al., 2015; Qamar et al.,
2015ab; Rizwan ef al., 2015; Zameer et al., 2015).

Total
Source of | Plant Leaf Fresh Fresh Dry Dry No. of | Plant Total No. of
Variation Height Area Plant Inflorescence Plant Inflorescence flowers Moisture Inflorescence lants/m?
g weight Weight Weight Weight o, Moisture % p
0
Replication 16.591 10.9 30 1.7580 023 0.1179 20.50 04127 0.8640 3.00
Location 621.95* 14784.0* 117159* 72.7445* 2711.45* 14.2956* 41395* 11.2744* 17.596* 142.33*
Error 12.191 34.0 33 1.8633 1.37 0.0264 2482 1.3468 0.7946 1.333
Grand Mean 86.511 113.55 199.19 10417 40.868 3.7056 792.33 25.322 26.323 16.667
Standard Error | 2.8509 4.7628 4.6703 1.1145 0.9560 0.1326 40.680 0.9476 0.7278 0.9428
* = significant at 5% probability level
Table 2. Mean performance of Lepidium draba for different traits under three locations
Plant Leaf ’ ’ Fresh Dry Total Plant No. of
.Locat Height Area Fr?szt Plant ]\?\;y hf’lant Inflorescence Inflorescence ll:llo of Moisture ;i)t.alt llilﬂoresrcence Plants/m
ion (cm) (em?) weight (g) eight (g) weight (2) weight (2) owers | porcentage oisture Percentage 2
iI:)(:lc;“ 57.33b 3.79¢ 12.88a 7.56a 2.58a 0.60a 81.33a 69.28b 77.38a 37.00b
‘ i]_‘;(:lc;t ‘ 84.33a ‘ 495a ‘ 7.40b ‘ 2.20b ‘ 1.96b 0.41b ‘ 70.33b ‘ 75.18a 73.18b ‘ 45.00a ‘
i‘;‘:f;“ 45.33¢ 4.13b 5.01c 1.53¢ 1.50¢ 0.45b 41.67c 63.53¢ 70.98¢ 24.00¢
Table 3. Correlation among different traits of Lepidium draba
Fresh Fresh Dry Total
Traits ]P;la.n:lt ieaf Plant ]‘);y Eiant Inflorescence Inflorescence glo ! of ;40@ lt Plna/nt Inflorescence
e rea Weight €18 weight Weight owers oisture %o | Moisture %
Leaf Area 0.7199*
Fresh Plant | 2506¢ | 0.6548%
weight
Dry Plant weight 0.7894* 0.6284* 0.99*
Fresh
Inflorescence 0.6355* -0.0619 0.4381* 0.5528*
weight
Dry Inflorescence | 3097 | 04049 | 03336 0.2887 0.1746
Weight
No. of Flowers 0.7896* 0.1513 0.3688 0.496 0.9277* -0.1995
Lotal Plant | 9400+ | 0.8033* | 0.522% 0.5832* 0.4063 -0.6014* 0.6687*
Moisture %
Total
Inflorescence 0.8905* 0.5618* 0.3265 0.4254 0.5674* -0.6477* 0.8264* 0.9432%*
Moisture %
No. of Plants 0.3088 -0.1252 -0.4134 -0.291 0.4166 -0.703* 0.645* 0.4318 0.6884*

* = significant at 5% probability level

Fig. 1: GGEDbiplot for performance of Lepidium draba under three different locations
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Conclusion

It was concluded form above study that the

growth and development of L. draba or whitetop was
better under locations 1 and 2. It was suggested that
the removal of whitetop should be carried out to
minimize yield losses of crop pants. There should be
enhanced the use of transgenic crop plants or induced
mutation breeding to control weed plants from crop
plant field.
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