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Abstract

It is a changing and complex habitat that occurs around the roots of plants and other organisms over time and
space. All plant-parasitic nematodes must pass through the rhizosphere to reach their host, but the length of
time they stay depends on their parasitic behaviour. As the soil around the roots compacts, the rhizosphere
develops its own set of biochemical, physical, and biotic characteristics distinct from the bulk soil. As cells die
in the epidermal and cortical layers, soluble exudates are discharged further down the root, and complex
carbon-rich compounds are released. Plant parasites and nematodes that feed on bacteria are more abundant
in the rhizosphere than in the surrounding soil. Rhizobia, mycorrhizas, and plant pathogens have contributed
significantly to our understanding of the interactions of microorganisms and nematodes in the rhizosphere,
and they continue to do so. Thyrotrophic interactions in the rhizosphere have been demonstrated in a number
of studies, including this one, in which nematodes and bacteria cooperate or compete to affect the plant's
host. The goal of this study is to look into the prevalence and control by using cow dung against
phytonematode infestations in spicy crops in relation to known physicochemical and biological rhizosphere soil
components.
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Introduction

Plant-parasitic nematodes are estimated to have caused crop yield losses of $100-157 billion USD
worldwide, accounting for 15% of total annual crop yield. Obtaining statistics on yield loss can be
extremely difficult due to the complicated interrelationships between plants, nematodes, soil
organisms, and soils (1). A variety of biotic and abiotic variables, including climate change, are
threatening black pepper production in particular. Plant parasitic nematodes are one of the most
significant limiting factors among biotic stressors, causing production losses ranging from 15% to
35% in some cases. The presence of nematodes has been linked to a decrease in black pepper bug
productivity in its early stages. According to experts, slow wilt is caused by a combination of
nematode fungal infection and nutritional deficiencies in many pepper-growing areas (2).

According to the researchers, rhizosphere nematodes that feed on bacteria account for more than
60% of the worm population. Despite this, plant-parasitic species have dominated research on

nematode-natural enemy interactions due to their economic importance as agricultural pests (3).
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When the number of nematodes in the soil exceeds a certain threshold, the rhizobial nodulation of
clover plants is severely restricted. In the rhizosphere, interactions between nematodes and bacteria
are complex and typically one-of-a-kind (4).

In addition to the direct feeding and migratory effects of nematode feeding, this practise has the
potential to worsen secondary illnesses such as fungus and bacterium in the host animal (5). Even
though nematode-caused agricultural losses account for only 0.2 percent of total agricultural losses,
this amount is critical in funding nematological research. The spicy crops were found to be infested
with a large number of nematodes. This nematode-fungus relationship to 'wilt disease' was first
recognised in 1906, along with the discovery of the root-knot nematode at the same time (6). We
suspected that low decrease infection was caused by worm and fungal illnesses, as well as
nutritional deficiency. When nematodes and other diseases were present in the same environment,
they worked together to cause plant withering and growth reduction (7).

Material and methods

Sample collection
Spicy crop names that have been selected are now frequently referred to just by their common
names in the scientific literature. Soil samples from Telangana's Zahirabad (Sangareddy district),
Kamepalli (Khamamm district), and Peerzadiguda, Uppal mandal near the Moosi river were
collected. The plants studied were Allium cepa (onion), Allium sativam (garlic), and Gingiber
Officinale (ginger).

Soil physico-chemical analysis

A pH metre was used to determine the pH of the soil water suspension (1:2:5). (8). To determine the
1:2 ratio of the soil water suspension, an electrical conductivity metre was required (9). Kjeltech
autoanalyser 1030 was used to determine the nitrogen content. (10) A flame photometer was used
to measure potassium, and an ammonium acetate neutral solution was used as the standard (11).
An ammonium acetate solution was used to determine the concentrations of calcium, magnesium,
iron, zinc, sodium, and copper (12). The Walkey and Black wet digestion method was used to assess
organic carbon (13). The physiochemical parameters of soil and water are analysed using the same
procedures, according to Indian Standards.

Identification of Nematodes

Jenkins' method is used to extract nematodes from soil in the traditional way (14). Nematodes in soil
can be homogenised by thoroughly mixing the sample while tossing it with a gentle twirl. In a large
pitcher containing 100 to 250 cubic centimetres of soil, the soil is rinsed through a 20-mesh sieve. To
fill the pitcher, a pressurised stream of water is sprayed into the filtrate. After the water and dirt
have settled for 20 seconds, the suspension is poured at a 45° angle over a 38 m (400 mesh) screen.
The centrifuge tube containing the sieved material is spun at 1,700 rpm in the centrifuge machine
for 3 minutes. The supernatant is removed by centrifuging the pellet at 1,700 rpm for 3 minutes and
suspending it in a 1.328 M sucrose solution (specific gravity = 1.10). To remove the sucrose from the
mixture, the supernatant is filtered through a 25 m (500 micron) filter and rinsed with water. It is
possible to determine the identity and quantity of the sieved material using a light microscope.
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When centrifugation is not available, a modified Baermann tray or funnel can be used to separate
soil from water. To ensure that the required amount of soil is cleaned through, a 38 m sieve is used
in conjunction with an 864 m sieve. After washing, the material is placed in a coffee filter supported
by a screen, and then in a plastic bowl or funnel. For 24 hours, the water level must be at least one
centimetre above the coffee filter. After the water has been filtered through the filter and screen
and withdrawn from the bowl, the remaining water in the bowl or funnel base is filtered using a 25-
meter sieve. A light microscope can be used to observe nematodes in their natural environment.

Maintenance of nematode culture and control

Egg masses of the root-knot nematode were collected from extensively infected spicy crops, using a
tiny course sieve (1Imm pore size) lined with tissue paper and then placed in a 10 cm diameter Petri
dish filled with double-distilled water for further analysis. In a Petri plate, young adults in their
second stage of development were collected along with their mother's milk. This pattern lasted for
several days afterwards. This second stage juvenile (J2) of root-knot nematode was used as the
starting inoculum in in vitro and glass house investigations. The nematode species can be
determined by observing the female's persistent pattern in the first egg masses recovered.
Additionally, a comparable investigation using female inoculum produced from previously created
inoculum corroborated the prior evaluation's findings. It was revealed that nematodes could be
collected from soil (250 g) using the Cobb's screening and decanting method, followed by the
Baermann's funnel approach, by keeping Rotylenchulus reniformis stock populations on cowpea
under glass house conditions (15). Cow dung was used to control phytonematodes.

Results and Discussion

Furthermore, because nematodes are more prevalent in the rhizosphere than in the bulk soil, their
obligatory parasites are likely to be more prevalent in the rhizosphere as well. Unlike saprophytic
pathogens and antagonists, nematode parasites that cannot feed saprophytically in soil, such as
obligatory parasites, develop much more slowly outside of their worm hosts and are less vulnerable
to natural world rhizosphere impacts. In the rhizosphere, there are subtle interactions between
parasites that are not always visible (16).

Comparison of Soil parameters of selected spicy crops

Soil parameter of Zahirabad

Soi | Tem | Moistur | Electric | Orga | Nit | Ph | Pot | Iron | Man | Zinc | Copp | Calci | Sod
| p e al nic | rog | osp | assi | (mg/ | gane | (mg/ er um | ium
pH content | conduct | carb | en | hor | um g) se g) (mg/ | (mg/ | (mg
(%) ivity on | (Kg | us | (Kg (mg/ g g) | /8)
(dSm-1 | (%) | /ha | (Kg | /ha g)
) ) | /ha| )
)
Onion | 7.5 | 25°C 36.25 0.26 156 | 48 | 33 | 125 6.23 | 748 | 0.76 | 0.67 | 1.58 | 14
8
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Garlic | 7.7 | 27°C 34.76 0.37 158 | 46 | 42 | 103 | 6.25 | 748 | 0.38 | 047 | 153 | 14
8
Ginger | 7.6 | 26°C 35.71 0.43 1.68 53 46 | 128 | 554 | 794 | 0.84 | 042 | 1.62 | 1.5
Soil parameter of Kameppali
Soil [ Tem | Moistur | Electric | Org | Nit | Ph | Pot | Iron | Man | Zinc | Coppe | Calciu | Sod
pH p e al anic | rog | os | assi | (mg/ | gane | (mg/ r m ium
content | conduc | carb | en | ph [ um g) se g) (mg/g | (mg/g) | (mg
(%) tivity | on | (Kg | oru | (Kg/ (mg/ ) /8)
(dSm-1 | (%) [ /ha | s ha) g)
) ) | (Kg
/ha
)
Onion | 7.4 | 24°C 36.75 0.24 156 | 42 | 30 | 121 | 6.15 | 7.21 | 0.71 0.61 1.51 1.41
Garlic | 7.1 | 27°C 35.76 0.32 151 | 44 | 41 | 101 | 6.21 | 7.28 | 0.54 0.45 1.49 1.43
Ginger | 7.4 | 25°C 34.72 0.40 162 | 51 | 43 | 125 | 568 | 7.54 | 0.81 0.41 1.35 1.38
Soil parameter of Peerzadiguda
Soil | Tem | Moistur | Electric | Orga | Nit [ Ph | Pot | Iron | Man | Zinc | Copp | Calci | Sod
pH p e al nic | rog | osp | assi | (mg/ | gane | (mg/ er um | ium
content | conduc | carb | en | hor | um g) se g) (mg/ | (mg/ | (mg
(%) tivity | on | (Kg | us | (Kg (mg/ 8) g) | /8)
(dSm-1 | (%) | /ha | (Kg | /ha g)
) ) | /ha| )
)
Onion 7.7 25° 37.25 0.29 1.61 | 51 36 |130| 723 | 841 | 1.16 | 0.71 | 1.84 | 1.8
C 2
Garlic 7.9 25° 35.76 0.31 1.64 | 49 44 (121 | 6.69 | 845 | 1.38 | 0.82 | 1.73 | 1.6
C 3
Ginger 7.8 26° 36.71 0.39 172 | 56 | 49 | 148 | 7.54 | 899 | 1.24 | 0.62 | 1.82 | 1.8
C 1

Plant-parasitic nematodes have a direct impact on crop yield by altering the structure of the root

system as a result of feeding on or invading plant tissues. Nature's enemies must be able to kill or

alter the behaviour of active nematodes if they are to be effective in reducing the vast majority of

agricultural damage caused by migratory stages of both ectoparasitic and endoparasitic nematodes
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(17). Because managing end parasitic cyst and root-knot nematode infective stages is difficult,
effective natural enemies that are active at this stage must be capable of reducing nematode
populations to levels that are at least below the economic impairment threshold. Based on
nematode count 3 were selected from spicy crops for further studies

1. Rotylenchulus reniformi for Ginger

2. Ditylenchus dipsaci for Garlic

3. Scutellonema bradys for Onion

Phytonematode Population control studies at zahirabad village (20cm and 40cm)

It was decided that the population control research would be conducted at a distance of 20cm from
the root knot of the selected spice crops... In this study, the amount of phytonematodes found in the
Cow dung mixed soil was lower than in the control soils.

Mean numbers of nematodes per 473 cc (1 pit) soil-20cm before and after the treatment of Cow
dung

Phyto nematodes population after the
application of Cowdung
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Phyto nematodes population afterthe
application of Cowdung

Onion Garlic Ginger

18
16
14
12
1

(=]

Mean Number of
nematodes

m Control soil  m Cow dung mixed soil

Phytonematode Population control studies at kamepalli village (20cm and 40cm)

Mean numbers of nematodes per 473 cc (1 pit) soil-20cm before and after the treatment of Cow
dung
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Phyto nematodes population afterthe
application of Cowdung
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Phytonematode Population control studies at Peerzadiguda village (20cm and 40cm)

Mean numbers of nematodes per 473 cc (1 pit) soil-20cm before and after the treatment of Cow
dung
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Additional research in labs, greenhouses, and fields on the use of cow dung as a bio control agent for
rootknot nematodes is urgently needed to better understand how it works (18-20).

Conclusion

Because of the potential for negative environmental and human health consequences, the options
for managing root knot nematodes are becoming increasingly limited. It is possible to control plant
parasitic nematodes with a variety of synthetic compounds; however, the majority of these
treatments have been withdrawn from the market due to significant off-target effects. Although
nematode-controlling nematicides can be used on spice crops, doing so is discouraged due to the
high costs and environmental contamination they cause. Nematodes, which pose a serious threat to
spice production in countries such as India, necessitate a specific and comprehensive label claim. In
the near future, nematode management will need to be more cost-effective and environmentally
friendly, which means farmers will have to accept it. To effectively combat the parasite,
comprehensive nematode management techniques are urgently required.
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