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Abstract: Roses are the best-known ornamental plants grown for flowers and landscaping. Rose flowers are
symbols of love and beauty. There are different types of nematodes in the soil. They feed on the rose root known as
root-knot nematode (genus Meloidogyne). The root knot nematode damage results in poor growth, decline flower
quality and yield. The infestation of young plants may be lethal while infection in mature plants causes decreased
yield.The experiment was performed at D.G. College Kanpur, India in CRD with three replications. 300 soil samples
were collected from the rose garden of D.G. College (S1), C.S.A. University of Agriculture and Technology, Kanpur
(S2), and farmer field of Salempur, Rooma (S3). It was found that nematode Meloidogyne incognita is the most
damaging and occurred in 3220, 3201 and 915 in farmer fields, C.S.A. University and D.G. College respectively. The
yield was found with a reduced value of 25.75, 40.48 and 36.14% in the root and shoot length, fresh weight of the
whole plant as well as the number of leaves in infected plants studied. Gall and egg masses were found on the roots
of all tested cultivars. 4 galls and 1 number of egg masses were found in the roots of Rosa hybrida. The root gall
index and egg-mass index were 3.0 in Rosa indica and 2.0 in Rosa chinensis and Rosa hybrida.
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Introduction

Roses are important ornamental flowers used for
commercial perfumery and as a cut flower crop. It
is grown for gardens, landscapes, hedging and
utilitarian purposes. Rose is called the queen of
flowers as well as the king of flowers. This
indicates that both kingliness and queenlines are
inherent qualities; no other flowers transcend
them for their beauty, fragrance, and colour (Ayci

etal, 2005; Arya, 2018a). Flowers bloom from late
spring until the first frost in the autumn.

Dried rose petals are also used as rose tea as
well as applied topically to soothe the skin. It
contains polyphenols which have antioxidant
properties and protects the body from free
radicals and cell damage. It also contains vitamins
and minerals, which support the immune system,
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and digestion and acts as a mood booster (Bose
and Yadav, 1989).Roses are highly susceptible to
several diseases, insect pests and nematodes due
to which it defoliate and flowering decreased.
Several factors can cause these problems, but one
is not visible above the ground. Nematodes are
microscopic, unsegmented worms that feed on
roots of plants (Arya, 2018b; Maleita et al,
2022).There are so many types of nematodes
found in earth, some of them are beneficial, but the
root-knot nematodes are harmful for the plants
(Sasser and Frackman, 1987; Fox, 2001).

Nematodes belong to phylum Nematoda,
which are multiracial and pseudocoelomate
(Verma, 2017; Verma and Prakash, 2020). They
can embrace a diverse and extreme stage of cold to
hot areas of land. According to feeding behaviour
and lifestyles, plant parasitic nematodes are
grouped into ecto- and endoparasite (Escobar et
al, 2015). Root-knot nematodes are endoparasites
(Singh and Chahar, 2021).They form galls and
knots in the roots of the infected plants. Adult
females lay approximately 1000 eggs
gelatinous substance on the surface of the root of
rose plants. After some time, eggs are inserted in
the gall or plant tissue. Beginning first stage
juvenile (J1), after the embryogenesis moults
within the egg to the second infective juvenile
stage (J2). The hatching stage of Meloidogyne
incognita commonly depends on suitable
temperature and moisture conditions because of
their wide host nature and no stimulus from the
host is needed (Curtis et al,2009). The second
juvenile stage (J2) enters the root of the host plant
cell wall with the use of a stylet. The stylet is also
helpful for secretion from the oesophagus and
taking several nutrients. Then the Root-knot
nematode passes through the third molts, the
third stage of juvenile (J3), the fourth stage (J4)
and forms an adult. After some time males are
developed and come out of the host roots of the
rose plant and females appear as pear-shaped and
liberate eggs on the surface of the root (Nour et al,
2015).The infection in mature plants causes a

in a

decrease in yield. Infection in the young plants
may be lethal (Anamika and Sobita, 2012; Mukhtar

et al, 2014). The whole life cycle of Root-knot
nematode is completed in 25-27 days. The
maximum number of Root-knot nematodes is
especially found in the root zoon area from 5 to 25
cm in depth (Kumar et al,, 2020). In this study we
have investigated the phytogenicity of the
nematode Meloidogyne incognita infecting three
species of roses.

Materials and Methods

300 soil samples were randomly collected from
the rhizosphere of roses grown in different
localities of Kanpur from July to October. Soil
samples were collected from D.G. College, Kanpur
(site 1-S1); C.S.A. University of Agriculture and
Technology, Kanpur (site 2-S2); and farmer’s field
of Salempur village, Rooma (site 3-S3). Samples of
soil were taken by digging of the soil samples of
about 500 g each and were kept in plastic bags.
Soil samples were thoroughly mixed, and 100g of
soil was used to extract nematodes according to
sieving and modified Baermann pan technique
(Goodey, 1957). After thorough rubbing, each soil
sample was soaked in tap water for 25 min, and
then the mixture was rubbed by hand. Direct
sieving through 60 and 400-mesh sieve was used.
The resulting suspension was transferred on a soft
tissue paper fitted on a Baermann pan for
separating active nematodes from soil particles
(Goodey, 1957). After 48 h, the plate containing
nematodes was transferred to a glass jar. The
identification of nematodes in repeated aliquot
parts (1 ml each) in every soil sample was based
on the morphological features of the adult and
larval farms according to Mai and Lyon (1975).
Data were recorded from the slides viewed under
40 x magnification powers for determining the
number of nematodes.

Culturing of root-knot nematode:

The root-knot nematode Meloidogyne incognita
are known for a pure culture from single egg
masses that are recognized according to the
characteristics of their perineal pattern (Taylor
and Sasser,1978; Mukhtar, 2018) and cultivated in
the garden of D.G. College. This nematode has been
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used to inoculate the next

experiment.

pathogenicity

Pathogenic study:

During the survey, M. incognita was found to be a
common and dangerous nematode pest on roses.
Three commercial cultivars of roses: 1-Rosa indica
2- Rosa chinensis 3- Rosa hybrid were used for the
study. In10 cm diameter plastic bag was filled with
1 kg steamed sterilized clay of loamy soil. Each
was separately planted with one rose 45 days old
seedlings of rose from each tested -cultivar.
Twenty-four plastic bags were used in this
experiment, eight of each rose cultivar. After seven
days seedlings transplanting four bags were
inoculated with about 2000 freshly hatched
second-stage juvenile nematodes. Other four
plastic bags kept free from nematode inoculums
and served as control treatment. After fifty days of
nematodes inoculation, plants were uprooted, and
soil were cleaned from root system. Length and
fresh weight of shoot, root, and number of leaves
parameters of each replicate were measured. Data
of growth parameters were recorded in healthy
plants and compared with infected plants. The
infected roots were stained with acid fuschin and
cleaned in tap water and kept in cold and pure
glycerine (Goodey, 1957). From each plastic bag
number of root-knot nematodes gall and egg-
masses per root system were observed and the
number of nematodes were counted under the
microscope. Rootgall index (RGI) and egg masses
index (EMI) were rated on a scale of 0 to 5 scale
where 0= with no galls, or egg masses, 1=1-2 galls
or egg masses, 2= 3-10 galls or egg masses and 5=
more than 100 galls or egg masses. The index was
adopted by the method suggested by (Taylor and
Sasser, 1978). Data were subjected to Analysis of
variance (ANOVA) (Gomez and Gomez, 1984;
Chandel, 2007).

Results and Discussion

The soil sample taken from the rose garden of D.G.
College, Department of C.S.A.
University of Agriculture and Technology, Kanpur,
and farmer fields of Salempur, Rooma revealed the
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presence of so many genera of nematodes. Plant
parasitic nematode, Meloidogyne seemed to be the
most prevailing pest as they were found a
maximum of 83 times in farmer fields with an
average of about 3201 individuals per 100 g soil
sample (Table 1).

The population of the nematode was found
(Table 1) thirty times more in Rosa indica at S1
and S3. The number of nematodes was found
maximum of 1335 in S2 soil sample. The soil
sample of S1 represented 155 nematodes and was
found twelve times; however in S2 soil sample
occurs 45 times with an average of 1685
individuals per 100 g of soil (Table 1).
In Rosa hybrida variety number of individuals
were found 1111 and 23 times at S3 soil sample.
The present finding showed close conformity with
the finding of Towson and Lear (1982), Ploeg
(2007) and Escobaret al. (2015). Frequency of
Limited Akron was 19.00, 31.33, and 27.66 per
centin S1, S2, and S3, respectively.

Tables 2 and 3 illustrate the impact
of Maleidogyne incognita infection on the growth
of a plant and nematode parameters of three rose -
Rosa indica, Rosa chinensis, and Rosa hybrida. It
was noticed that whole growths parameters of
Rose cultivate were affected by Meloidogyne
incognita infection to a certain area. It was found
that treatment with 2000 second stage juveniles
of Meloidogyne incognita per pot highly reduced
the root and shoot length and fresh weight of the
whole plant as well as the number of leaves with
the value of 25.75, 40.48 and 36.14 per cent for S1
rose sample (Table 2).

A fresh weight of root was found, a maximum
of 17.45 g in an uninfected plant of Rosa hybrida.
However, root weight was found 12.25 g in
infected plants. Rosa chinensis root weight of
infected plants was found 8.10 g and for
uninfected plants 13.33 g. So, the percentage
reduction in fresh weight of shoot and root was
found 36.86%. The number of leaves revealed a
vast range of variation in percentage reduction. It
was found 18.44 to 36.14% in Rosa chinensis to
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Table 1: Frequency of occurrence and intensity of Root-knot nematodes in roses

S. Rose cultivars Occurrence and intensity of Total Frequency of No. of
No. nematodes per 100 g soil in three occurrence infested
rose cultivars % Cultivars
Rosa Rosa Rosa
indica chinensis hybrida
n=100 n=100 n=100
1. D.G. College (S1) 30 (200) 12 (155) 15 (560) 57 (915) 19.00 3
2. C.S.A. University | 31 (1335) | 45 (1685) 18 (200) | 94 (3220) 31.33 3
Agriculture and
Technology,
Kanpur (S2)
3. Farmer Field of 30 (710) 30(1380) | 23(1111) | 83(3201) 27.66 3
Salempur, Rooma
(S3)

Numbers between parentheses are the population densities of nematode genera from 100 g soil sample

Table 2: Plant growth response of three rose cultivars affected by Meloidogyne incognita infection

S. Rose Treatment Plant Growth Response
No.| Cultivars
Length (cm) Total Reduction Fresh Weight | Total Reduction | No.of | Reduction
length % F.W. % Leaves %
(cm) (8)
Shoot | Root Shoot | Root
1.| Rosa Infected 30.4 33.3 | 63.7 25.75 4.26 6.25 10.51 | 40.48 5.3 36.14
Indica Uninfected | 45.5 40.3 | 85.8 9.33 8.33 17.66 8.3
2.| Rosa Infected 32.5 24.0 | 56.5 19.13 8.25 8.10 16.35 | 36.28 8.4 18.44
chinensis | Uninfected | 38.5 31.3 | 69.8 12.33 | 13.33 | 25.66 10.3
3.| Rosa Infected 42.3 35.0 | 77.3 22.15 12.42 | 12.25 | 24.67 | 26.96 8.4 25.66
hybrida Uninfected | 58.0 41.3 | 99.3 16.33 | 17.45 | 33.78 11.3

*EMI value is the mean of three replicates; F.W. =Fresh weight

Table 3: Host suitability of rose cultivars to the infection of Meloidogyne incognita underfield condition

S. No. Rose Cultivars No. of galls RGI No. of egg masses EMI
1. Rosa indica 15.3 3.0 4.3 2.0
2. Rosa chinensis 9.5 2.0 2.5 1.0
3. Rosa hybrida 4.0 2.0 1.0 1.0

*Each value is the mean of three replicates; RGI = Root Gall index, EMI = Egg mass index

Rosa indica cultivars, respectively. Similar results
were found by Linford (1937).

Host acceptability of the tested rose cultivars
wise found that none of these cultivars was
immune to Meloidogyne incognito infection since
galls and galls-masses were found on roots of
whole tested cultivars which depend upon their

degree of resistance (Table 3). It was found that 4
galls and 1 number of egg -masses were formed on
the root system of Rosa hybrida with values of RGI
and EMI average of 2.0 and 1.0, respectively. In
other ways, the highest value of RGI and EMI was
obtained in rose cultivars infected with nematodes
since RGI and EMI values amount to 2.5 and 1.0,
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respectively (Taylor and Sasser, 1978; Perry et
al, 2009).

There are no resistant rootstocks, and no
variety were resistant (Singh et al, 2019). Is was
noticed that rose vary
suitability for several species of pathogenic
nematodes

rootstocks in host

as well as rootstocks that are
regionally assumed and resistant to a broad
spectrum of pathogenic nematodes have not been
evaluated at present.

Conclusion

On the basis of above findings, it can be concluded
that in soil sample collected from rose farms from
three localities, the plant parasitic nematode--
root-knot nematode (Meloidogyne incognita)
appeared to be a very prevailing pest. Soil sample
recovered from S1, C.S.A. University Agriculture
and Technology, Kanpur, and former fields
revealed the presence of the highest number of
root-knot nematodes in the surveyed localities of
rose farms. Regarding the screening study, it was
concluded that none of the three rose cultivars
was immune to Meloidogyne incognita infection,
while three cultivars can be classified as resistant
hosts whereas Rosa indica rose cultivar was rated
as a susceptible host and Rosa hybrida cultivar as a

tolerant one.
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