Screening Kenaf (Hibiscus cannabinus L.) Germplasm against Foot and Stem Rot Caused by Phytophthora parasitica var. sabdariffae
Abstract
Kenaf (Hibiscus cannabinus) is a fiber crop belonging to the genus Hibiscus (Malvaceae), also called Deccan hemp and Java jute and the potential of this plant, its multipurpose use, and its environmentally friendly cellulose have placed kenaf at the forefront of both commercial and subsistence farming. Fungal diseases are the major threats to fiber crops, and the fiber yield decreases drastically as the disease infection increases. Foot and stem rot is one of the major devastating diseases that affects the kenaf caused by the fungus Phytophthora parasitica var. sabdariffae. Field trials were conducted at Agricultural Research Station, Amadalavalasa for three consecutive years during Kharif 2022-23, 2023-24 and 2024-25 to intensive evaluation of the kenaf entries against foot and stem rot incited by Phytophthora parasitica var. sabdariffae in kenaf. Eleven entries of Mesta germplasm were tested for disease incidence under sick plot conditions with two checks. Of the different entries, KIN 215 (12.7%), KIN 214 (15.7%) and KIN 213 (17.0%) showed moderately susceptible (MS) reaction to disease. The disease incidence in check entries AMC 108 and HC 583 were 46.7% and 49.8%, respectively with highly susceptible reaction (HS).
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INTRODUCTION
Jute (Corchorus capsularis, C. olitorius), Kenaf (Hibiscus cannabinus) and Mesta                    (H. sabdariffa) rank as the second most important natural fibers, after cotton (Khatun et al., 1970). Kenaf (Hibiscus cannabinus) is a fiber crop belonging to the genus Hibiscus (Malvaceae), also called Deccan hemp and Java jute and the potential of this plant, its multipurpose use, and its environmentally friendly cellulose have placed kenaf at the forefront of both commercial and subsistence farming (Al-Mamun et al., 2023). Hibiscus cannabinus is native to Africa and it is one of the allied fibres of jute and shows similar characteristics. In trade and industry both the Jute and Mesta fibre together is known as raw jute. From the Hibiscus genus, only two species viz, H. cannabinus L. (Kenaf) and H. sabdariffa L. (Roselle or Mesta), are economically useful for pulp and paper manufacturing (Rowell et al., 1997). Raw jute/mesta fibre is mainly used in the industry in the manufacture of packaging materials (Rani et al., 2025). It is grown in India, Saudi Arabia, Thailand, Malaysia, Vietnam, Philippines, Sudan, Egypt, Mexico and Indonesia (Mahadevan et al. 2009). Mesta, a herbaceous annual plant (lingo cellulosic bast fibre crop like jute) believed to be originated from Afro - Asian countries. In India, mesta is predominantly grown in regions like Andhra Pradesh, Odisha, West Bengal and others, particularly during the kharif season (Chitti babu et.al., 2025). Andhra Pradesh is a leading state in the country with respect to both area and production which accounts for 30 per cent of the area and 42 per cent of the production. In A.P., mesta is concentrated in Srikakulam and Vizianagaram districts accounting for 90% area of total area in the State. 

Most of the research on mesta has so far concerned with its antioxidant activity, health benefits, and nutritional value. The varietal development in kenaf is hindered by a lack of knowledge of its heredity, which also affects its successful usage and protection of important germplasm. Kenaf, a jute substitute, can produce large amounts of biomass, thus, it is currently used as a renewable source of raw materials for paper pulp production (Al-Mamun et al., 2020). Incidence of different diseases is one of the limiting factors in productivity improvement of this crop. Different diseases of mesta may witness great transformation in the backdrop of climate change with respect to intensity of incidence, development of new strains and susceptibility to the existing methods of control. Some of the common diseases of roselle reported were root rots, foot and stem rot, stem rot, leaf spot and fusarium wilt caused by Rhizoctonia solani, Sclerotium rolfsii, Cercospora hibisci and Fusarium oxysporum respectively. Foot and stem rot is one of the major devastating diseases that affects the mesta (roselle and kenaf) plant caused by the fungus Phytophthora parasitica var. sabdariffae. This disease is prevalent in India, especially in areas such as Andhra Pradesh, Bihar, Odisha and West Bengal. It can cause a loss of 10–25% in fiber yield, and in severe cases, more than 40% of the crop can be lost. The pathogen when attacks the plant kills it totally thus influencing the yield. Cloudy weather from May to September, high rainfall and humidity besides, soil temperature below 30 °C may act as predisposing factor for the outbreak of epiphytotic of foot and stem rot (De and Mandal 2007). The disease may infect Jute and allied fiber plants at any stage of development. The disease rapidly disseminates in the field, negatively impacting growth and yield-related traits due to significant changes in the cellular structures of the affected plants.
In this study, more emphasis was made on foot and stem rot disease incited by Phythophtora parasitica var sabdariffae which is a soil and water borne pathogen (infection starts when there is water stagnation in the field) and marks significant yield losses (more than 40-50%) under endemic conditions (De and Mandal, 2007). Disease development is favoured by high humidity (70-93%) and temperature range of (24-330C). Symptoms of the disease include blackening of the stems initiating from collar region which result ultimately in the death of the infected plant (Ansari et al., 2013). The existence of resistant varieties is the most effective way against foot and stem rot disease in mesta. Further, a study was hereby conducted to work out the resistant varieties in kenaf against foot and stem rot disease in mesta.
MATERIAL AND METHODS

Fifty-two entries of Mesta (Kenaf) germplasm evaluation have been conducted during the Kharif 2021-22 at ARS, Amadalavalasa and out of which Eleven entries of Mesta (Kenaf) performed well with less disease incidence of foot and stem rot disease and showed moderately susceptible reaction to the disease. These Eleven entries of Mesta (Kenaf) germplasm were tested intensively for disease incidence under sick plot conditions with two checks (Table 1). Field experiments were continued under natural epiphytotic conditions as a rainfed crop for three consecutive years during Kharif 2022-23, 2023-24 and 2024-25 to evaluate the thirteen kenaf entries against foot and stem rot incited by Phytophthora parasitica var. sabdariffae in kenaf. The entries were sown in 7-meter length accommodating 3 lines each during June 2022, 2023 and 2024 with a spacing of 30x10cm. 
At the time of land preparation, NPK was applied at the rate of 30:40:40/ha out of recommended dose of 60:40:40 kg/ha. Balance amount of nitrogen was applied in two equal splits at 30 DAS and 45 DAS. Seeds were sown during June and all the entries were harvested by November. Standard scientific cultivation practices were followed uniformly for all the entries starting from field preparation, sowing, intercultural operations etc. Intercultural operations were made as per the recommended practice. The number of infected plants were counted during cropping period and data converted into disease incidence by using the formula given below. The maximum disease incidence expressed by the individual entry during cropping period is finally accounted.

The observations on disease incidence of foot and stem rot was recorded at 30, 45, 60, 75, 90 DAS and at the time of harvest of the crop. The data of total plant population and number of plants effected by disease have been counted for disease incidence and converted into per cent disease incidence (DI %).  
Per cent disease incidence = [(Number of plants infected / total number of plants observed) X 100] 

Per cent disease
Reaction

Incidence

0%  


Immune (I)

<1%


Highly Resistant (HR)

1-5%


Moderately Resistant (MR)

6-25%             

Moderately Susceptible (MS)

26 & Above       
Highly Susceptible (HS)

Note: Disease rating Scale for Foot and Stem rot incited by Phytophthora parasitica as per technical guidelines of lead centre Central Research Institute for Jute & Allied Fibres (CRIJAF).
Analysis of variance (ANOVA) was carried out on the data to test for differences using MS Excel. The significant difference between the varietal means were compared with the least significant differences (LSD) at a 5% level of probability (P#0.05)
Table 1: Entries/Varieties tested in Intensive screening trial.

	S. No.
	Variety

	1.
	KIN 206

	2.
	KIN 207

	3.
	KIN 208

	4.
	KIN 209

	5.
	KIN 211

	6.
	KIN 213

	7. 
	KIN 214

	8.
	KIN 215

	9.
	KIN 216

	10.
	KIN 220

	11.
	KIN 221

	12.
	 AMC-108+  

	13.
	HC-583+  


RESULTS AND DISCUSSION 


The germplasm screened were showed varied foot and stem rot disease incidences and disease reactions at the harvest of the crop. In the first-year trial during Kharif 2022-23, per cent disease incidence was in the range of 14.0% - 51.6% (Table 2). Lowest disease incidence was recorded in KIN 215 (14.0%) followed by KIN 206 (16.7%), KIN 208 (16.7%), KIN 213 (17.5%) and KIN 211 (18.1%) with moderately susceptible reaction and highest disease incidence was noticed in checks, HC 583 (51.6%) and AMC 108 (46.1) with highly susceptible reaction.

In the second-year experiment during Kharif 2023-24, per cent disease incidence was in the range of 7.9% - 42.9% (Table 2). Lowest disease incidence was recorded in KIN 211 (7.9%) followed by KIN 207 (11.4%), KIN 213 (12.2%), KIN 215 (12.8%), KIN 208 (13.5%) and KIN 214 (14.6%) with moderately susceptible reaction and highest disease incidence was noticed in HC 583 (42.9%) and AMC 108 (42.4) with highly susceptible reaction.

In the third year trial during Kharif 2024-25, per cent disease incidence was in the range of 11.4% - 55.0% (Table 2). Lowest disease incidence was recorded in KIN 215 (11.4%) followed by KIN 214 (12.0%), KIN 213 (21.4%) and KIN 216 (22.0%) with moderately susceptible reaction and highest disease incidence was noticed in HC 583 (55.0%) and AMC 108 (51.7) with highly susceptible reaction.

The germplasm included in the three consecutive years were pooled in terms of per cent disease incidence and disease reactions were noticed. Pooled data from all the three years revealed disease incidence in a range of 12.7% - 49.8% (Table 3). Data from pooled table revealed that lowest disease incidence was recorded in eight accessions out of thirteen entries i.e., KIN 215 (12.7%), KIN 214 (15.7%), KIN 213 (17.0%), KIN 211 (21.9%), KIN 206 (22.8%), KIN 208 (23.5%), KIN 207 (24.4%), and KIN 216 (25.0%) with moderately susceptible reaction and highest disease incidence was noted in HC 583 (49.8%) and AMC 108 (46.7) (highly susceptible) (Table 3). The disease incidence was highest at 120 days of crop stage and before harvest of the crop.

Fungal root rot and wilt diseases are among the most urgent obstacles to roselle production as they attack seedlings and mature plants, causing significant yield losses. The variation in disease development mainly depends on viability of the pathogen while all other congenial environmental conditions in both of the years experiments remained same. In earlier studies concluded that, regardless of variety, roselle plants were more susceptible to foot and stem rot as they became older, and the incidence of disease varied depending on the climate (Swathi et al., 2020). The utilization of resistant varieties is a classical approach to prevent the catastrophic losses caused by diseases. It decreases the cost of production and increases yield. Keeping this in view, investigations on performance of mesta germplasm against foot and stem rot disease under natural field conditions were undertaken for three consecutive years. The thirteen entries were screened against foot and stem rot disease and of which eight entries i.e., KIN 215, KIN 214, KIN 213, KIN 211, KIN 206, KIN 208, KIN 207 and KIN 216 showed moderately susceptible reaction to disease. These lines could be further used for breeding programme after further confirmation in sick soil. While working on French bean, Naik et. al (2016) evaluated 93 cultivars against web blight caused by Rhizoctonia solani under natural conditions and found one resistant line and fourteen moderately resistant varieties. Infected plant parts and soil debris are important source of primary inoculum than infection through seed. Therefore, these elite lines showing moderate resistance (moderately susceptible reaction) need to be assessed for their other yield contributing characters, so that they can be further applied in horizontal resistance breeding programmes.
CONCLUSION
Root rot and wilt are the Soil-borne, most severe diseases affecting many crops worldwide, leading to poor production, quality of agricultural produce, and in-turn causing loss in agricultural income. The identification of disease resistant varieties is a major goal for agricultural scientists and plant breeders. The current study's findings indicated that the screened germplasm had a wide range of infection percentages and enough genetic variability with regard to fungal infections. Breeders are very encouraged by these findings to organize a large breeding program for disease resistance.
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Table 2: Cumulative incidence of foot and stem rot disease (%) on different entries of Mesta,          H. cannabinus L.

	S.  No.
	Entry
	Mean  disease incidence of foot and stem rot (%) at the time of harvest

	
	
	2022-23
DI (%)
	2023-24
DI (%)
	2024-25
DI (%)
	Pooled

DI (%)

	1.
	KIN 206
	16.7
	22.9
	28.8
	22.8

	2.
	KIN 207
	24.4
	11.4
	37.3
	24.4

	3.
	KIN 208
	16.7
	13.5
	40.4
	23.5

	4.
	KIN 209
	22.0
	20.5
	38.3
	26.9

	5.
	KIN 211
	18.1
	7.9
	39.7
	21.9

	6.
	KIN 213
	17.5
	12.2
	21.4
	17.0

	7.
	KIN 214
	20.6
	14.6
	12.0
	15.7

	8.
	KIN 215
	14.0
	12.8
	11.4
	12.7

	9.
	KIN 216
	28.7
	24.4
	22.0
	25.0

	10.
	KIN 220
	34.1
	28.6
	42.4
	35.0

	11.
	KIN 221
	31.0
	30.0
	42.9
	34.6

	12.
	 AMC-108+  
	46.1
	42.4
	51.7
	46.7

	13.
	HC-583+  
	51.6
	42.9
	55.0
	49.8


Table 3: Pooled mean incidence of foot and stem rot disease during all the years and categorization of entries on the basis of disease scale (as per CRIJAF technical programme)
	S.  No.
	Entry
	Pooled Mean disease incidence of foot and stem rot (%) during all the years
	Reaction

	
	
	60 DAS
	75 DAS
	90 DAS
	120 DAS
	

	1.
	KIN 206
	4.1
	11.3
	16.0
	22.8
	MS

	2.
	KIN 207
	7.0
	9.7
	15.2
	24.4
	MS

	3.
	KIN 208
	9.6
	13.7
	18.0
	23.5
	MS

	4.
	KIN 209
	10.5
	14.6
	18.7
	26.9
	HS

	5.
	KIN 211
	1.4
	11.3
	14.4
	21.9
	MS

	6.
	KIN 213
	3.2
	12.7
	17.8
	17.0
	MS

	7.
	KIN 214
	2.9
	8.8
	12.1
	15.7
	MS

	8.
	KIN 215
	2.1
	8.4
	11.7
	12.7
	MS

	9.
	KIN 216
	5.2
	15.5
	19.1
	25.0
	MS

	10.
	KIN 220
	5.4
	19.8
	27.9
	35.0
	HS

	11.
	KIN 221
	4.8
	19.0
	28.3
	34.6
	HS

	12.
	 AMC-108+  
	5.2
	21.9
	29.6
	46.7
	HS

	13.
	HC-583+  
	3.5
	16.7
	27.8
	49.8
	HS


MS – Moderately susceptible
HS – Highly susceptible
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