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The research endeavor was embarked upon with the objective of
juxtaposing hydroponic systems, specifically the Nutrient Film Technique
(NFT), against traditional soil-based systems, thereby elucidating the
intricate dynamics underlying the transmission of Potato Virus X (PVX).
Commencing in the autumn of the academic year 2021-2022, the study
encompassed a comprehensive field survey. Within numerous potato fields
situated in the governorates of Nineveh and Dohuk, manifestations
indicative of viral infection were documented. These manifestations
manifested as diminutive spots exhibiting variegated pigmentation,
arranged in a mild to moderate mosaic pattern, alongside marginal leaf
deformation. The manifestation of these symptoms exhibited variance
contingent upon the specific field and potato cultivar under observation.
Subsequent confirmation of the viral presence was accomplished through
a double containment Enzyme-linked Immunosorbent Assay (ELISA),
wherein the absorbance for the healthy sample registered at 0.319 units,
while the infected sample displayed an absorbance of 2.896 units, thus
indicating a distinct yellow hue. The validation of viral presence was

further affirmed through immunostrip assays.

In this study, the impact of potato virus X (PVX) transmission on growth
and the manifestation of mosaic symptoms was investigated. The incidence
and severity of the disease were evaluated through a novel approach
utilizing the Autocad program, marking its inaugural application in the
agricultural domain. The progression of symptomatology was monitored
over a span of days, with notable observations made on the third (16%),
fifth (50%), ninth (46%), and fifteenth (100%) days post-infection,
indicating an escalating trend in symptom severity over time.

The initial field experiment entailed artificial infection, wherein symptoms
ranging from mosaic patterns to slight leaf deformation were observed.
Noteworthy manifestations included mottling and discernible deformation
between leaf veins, with pronounced symptoms emerging by the fourth day
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post-infection. These early responses signify the plant's reaction to
experimental conditions. Subsequent days witnessed a progressive
exacerbation of symptoms, with a pivotal phase observed on the twelfth
day concurrent with irrigation administration, underscoring its role in
facilitating virus transmission assessment.

The second field experiment involved soil contamination with PVX-
infected plant remnants, followed by irrigation. Initial symptoms appeared
on the fifteenth day, characterized by a mild mosaic pattern and a slight
color alteration on leaves, with an infection rate of 20%. Symptom severity
intensified by the seventeenth day (24%), manifesting as severe mosaic
patterns accompanied by leaf deformation and alteration in shape and
quality. By the twentieth day, symptoms had exacerbated significantly
(45%), displaying severe manifestations across cultivated plants, including
mottling and mosaic patterns between leaf veins, alongside pronounced leaf
deformation and color alteration.

In the third field experiment, drip irrigation was employed. Symptoms
emerged on the eighth day at a rate of 24%, following the irrigation of
seedlings with virus-contaminated water via fertilization. Symptomatology
progressed, reaching 27% on the fifteenth day, characterized by mosaic
symptoms and color alteration between leaf veins. Symptom severity
persisted until the twenty-second day (34%), accompanied by mottling and
deformation between leaf veins in some seedlings. Additionally, a
comparative treatment involving drip irrigation was administered for
further analysis.

This study provides significant contributions to the safeguarding of
hydroponic systems against viral threats. Through experimentation
involving the cultivation of peppers in soil-based field conditions,
comparable outcomes were attained, affirming the transmissibility of the
virus through various irrigation methodologies. The manifestation of viral
symptoms within the Nutrient Film Technology (NFT) system underscores
its potential for disseminating plant pathogens. Conversely, observations
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within soil-based systems underscore the heightened susceptibility to
infection, particularly evident during irrigation events, including drip
irrigation, indicating waterborne transmission as a pivotal mode of Potato
Virus X (PVX) dissemination. These findings underscore the intricate
interplay between diverse factors influencing viral transmission, notably
emphasizing the pivotal role of irrigation practices in facilitating viral
spread.
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