



Survey and monitoring of blackgram diseases in SPSR Nellore district of Andhra Pradesh.
Abstract 
Roving survey was conducted during rabi 2022-23 to know the severity of diseases in blackgram growing mandals namely., A.S Peta, Kondapuram, Kaligiri, Vinjamuru, Podalakur and Kandukuru and covers 33 villages. The highest MYMV per cent disease index of 36.4% was recorded in Bommaraju cheruvu village of kaligiri mandal. Necrosis Disease or leaf curl disease in blackgram crop is becoming key viral disease next to MYMV. However, the highest incidence of 19.76 % was recorded in Nekunnampeta village of Kondapuram mandal. Whereas lowest leaf venial necrosis incidence of 2.5 % was observed in Amancherla village of podalakur mandal. The severity of Alternaria leaf spot ranged from 37.4 to 2.3 Per cent Disease Index.  Of all the mandals surveyed, the highest mean incidence (21.8%) was recorded in Kaligiri mandal followed by 18.3% in Vinjamuru mandal. In the surveyed villages average per cent disease severity ranged from 4.2 to 43.7%. The highest (43.7%) disease incidence was observed on variety PU-31 in Magadevapuram village of Kandukur mandal. Of all the surveyed mandals, highest disease incidence was recorded in kandukur mandal with 18.4 % and lowest or no disease incidence was observed in Vinjamuru mandal. The results of survey revealed that, the disease severity very less and observed in few villages in the districts. The severity of Bacterial leaf spot ranged from 3.8 to 43.2 Per cent Disease Index observed on TBG 104 variety. Overall, our survey study provides information on the status of disease severity with cultivars adopted by farmers, which are helpful in development of resistant varieties and suitable management practices.  
1. INTRODUCTION 
Pulses or legumes are the rich source of protein essential to mankind. They are also play vital role in best in soil health management through biological nitrogen fixation (BNF). Blackgram is mainly cultivated in Indian subcontinent. In India, blackgram is popular as “Urad dal” and it is highly prized pulse among all the pulses. High amount of magnesium and folate of blackgram support blood circulation. It is consumed in many forms including the grains (whole or split). The whole grains are eaten after germination parched, salted with sugar or boiled with condiments. It is also consumed as a boiled dal, bean cakes, noodles and pudding.

Black gram accounts for approximately 10% of the total pulse production in India, with more than 90% of its production coming from ten states: Maharashtra, Karnataka, Madhya Pradesh, Gujarat, Uttar Pradesh, Jharkhand, Telangana, Odisha, Andhra Pradesh, and Tamil Nadu (ANGRAU Black gram Outlook Report- June to May 2023-24). In Andhra Pradesh, blackgram occupies an area of 2.14 lakh ha, giving a total production of 4.31 lakhs tons and productivity of 977 kg/ha, respectively (ANGRAU Black gram Outlook Report- June to May 2023-24). The production and productivity of this important crop is decreasing gradually due to various biotic and abiotic stresses. The crop is susceptible to many fungal, bacterial, and viral diseases from seed germination to seed production and maturity. Among them, viral and fungal foliar diseases are considered to be the most serious constraint in blackgram cultivation that could result in 5-100% yield loss depending upon genotype and the age of the plant at which the infection occurs (Nene, 1972., Singh et al., 1982., Vijaya Bhaskar 2017., Kumar et al., 2020). Disease surveys in blackgram are crucial for effective crop management and yield protection. They help in early detection of diseases, identification of disease-causing agents, and assessment of disease severity, allowing for timely and targeted interventions to minimize yield losses (Channaveeresh and Kulkarni, 2017). The present survey was carried out to find out intensity of different disease in blackgramin SPSR Nellore district of Andhra Pradesh.
2. MATERIAL AND METHOD
Surveys were carried out to know the occurrence and incidence of viral diseases, powdery mildew and fungal foliar diseases of black gram at farmers’ fields of Nellore district during rabi season, 2022-23. In Nellore district randomly six black gram growing mandal viz., A.S Peta, Kondapuram,Vinjamuru, Kaligiri, Kondapuram and Kandhukuru. In each mandal 3-4 villages or more than 4 villages and each village, three fields were surveyed for record the incidence of diseases. In each field, four plots of 1m x1m area were randomly selected. Venial necrosisLeaf curl, YMD s and fungal foliar disease severity were calculated by using the modified scale of All India Coordinated research Project on MULLaRP given by Alice and Nadarajan (2007) and the per cent disease index was calculated by using the formula given by wheeler (1969).
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During the survey information on Name of the farmer, village, mandal, GPS coordinates, soil type, variety and stage of crop were recorded.
3. RESULTS AND DISCUSSION 

A. Disease symptoms under natural field conditions 

Yellow mosaic Disease

Mungbean yellow mosaic virus (MYMV) produced typical yellow mosaic symptoms on young leaves in the form of yellow, diffused, round spots scattered on the leaf lamina followed by bright yellow patches on leaves interspersed with green areas or complete yellowing and stunting of the plant. The infected leaves turned necrotic and the diseased plants usually matured late with relatively few flowers and pods. The pods were stunted and mostly remained immature but whenever seeds are formed, they were small in size. These symptoms are in agreement with the descriptions made in earlier reports of Nene (1972), Ratnam (2015), Kasi et al., (2020). 
Veinal necrosis 
Veinal necrosis in blackgram, also known as leaf curl and veinal necrosis disease, is a viral disease characterized by the browning and death of leaf veins, often accompanied by downward curling of the leaves. This condition can significantly impact plant health, leading to stunted growth and reduced pod yield. These symptoms are in agreement with the descriptions made in earlier reports of Nene (1972), Rajasekhar et al., (2021).
Leaf spots 
The typical leaf spot symptoms of Alternaria were first appeared on lower leaves at flower initiation stage. The symptoms were initiated from centre as well as margins of the leaves as small (1 to 5 mm in diameter) brown spots that were circular to irregular in shape with definite yellow halo. Later, as the disease progressed, the spots enlarged and fused into irregular shaped lesions with distinct or indistinct concentric rings. Affected portions in the leaf got separated and fell down resulting in shot holes. Defoliation occurred on severely affected plants on later stages of the crop growth. These symptoms are in agreement with the descriptions made in earlier reports of Nene (1972) and Prathyshusha et al.,(2021).
Powdery mildew 
Small, irregular powdery spots appear on the upper surface of the leaves, sometimes on both the surfaces. The disease becomes severe during flowering and pod development stage. The white powdery spots completely cover the leaves, petioles, stem and even the pods. The plant assumes greyish white appearance; leaves turn yellow and finally shed. These symptoms are in agreement with the descriptions made in earlier reports of Nene (1972) and Meena et al.,(2024).
B. Disease incidence 

A total of 33 villages were surveyed over seven major blackgram growing mandals of SPSR Nellore district of Andhra Pradesh for the incidence and severity of all the viral and fungal diseases (Table 1). Comparative incidence of all the viral and fungal diseases in different villages of Nellore district were presented in Figure 1.
Yellow mosaic disease
The survey results revealed that, overall mean incidence of YMD with 6.2 per cent disease index in SPSR Nellore district of Andhra Pradesh (Table 2 & Fig.2). The maximum per cent disease index of 36.4% was recorded in Bommarajucheruvu village of kaligiri mandal and least Per cent disease index was recorded in Thurupugangalapalli village of Kondapuram mandal with 1.3 % PDI(Table1 & Fig1). Of all the mandals surveyed, the highest mean incidence (11.7%) was recorded in A.S peta mandal followed by 10.0% in Kaligiri mandal. Kasi et al (2020) surveyed five mandals in Guntur district and highest per cent of 44.53% and 65.15% incidence and severity of MYMV respectively was recorded in Muthupalle village of Nizampatnam mandal. Similarly, Chowdary et al. (2022) survey results revealed that, out of the four districts surveyed, the highest yellow mosaic disease incidence was recorded at Machavaram village of Prakasam district (43.22%), whereas least disease incidence was recorded at Chinaganjam village of Praksam district. 
Veinal necrosis disease
The mean per cent disease incidence of veinal necrosis in six mandals of Nellore district was 5.4% (Table 2 & Fig.1). However, the lowest leaf venial necrosis incidence of 2.5 % was observed in Amancherla village of podalakur mandal, whereas the highest incidence of 19.76 % was recorded in Nekunnampeta village of Kondapuram mandal. Among all the mandals surveyed, the highest mean incidence 10.0% was recorded in kaligiri mandal followed by 9.8% in A.S Petamandal (Fig 2). Rajasekhar et al., (2021) conducted random survey in three districts of Krishna zone in Andhra Pradesh during rabi 2019-2020 to estimate the incidence of bud necrosis disease in blackgram crop. Results revealed that, highest per cent mean incidence of bud necrosis disease in blackgram was found i.e. 15.99% in Guntur district. Lowest disease incidence was found in Krishna district with 6.1%. Overall highest mean bud necrosis disease incidence was recorded from Tadikonda mandal of Guntur district with 20.12% followed by Chinaganjam mandal of Prakasam district with 19.81%. Mean per cent disease incidence in all the villages of three districts of Krishna zone ranged in between 1.60- 26.56 %. Similarly, Bansode et al. (2023) conducted intensive survey during Kharif seasons of 2021-2022 in major black gram growing districts of Maharashtra and results revealed that, higher level of leaf crinckle disease incidence (33.50%) was observed in T-9 variety in Pudukottai district followed by VBN-8 variety (30.66%) in Coimbatore district. The lowest level of disease incidence was recorded in VBN-5 (11.80%) and CO-6 (12.8%) in Tenkasi and Coimbatore district respectively.
Alternaria Leaf spot 

The results of survey revealed that, the disease severity varied from locality to locality in the districts. The severity of Alternaria leaf spot ranged from 37.4 to 2.3 Per cent Disease Index (Table 2& Fig 1). Maximum PDI was recorded in Mustapuram village of A.S peta mandal with 37.4% followed by 34.3 PDI was observed in Bommaraju cheruvu village of Kaligiri mandal. Whereas minimum mean disease severity was recorded in Oguru village of Kandukur Mandal with 2.3 PDI. Of all the mandals surveyed, the highest mean incidence (21.8%) was recorded in Kaligiri mandal followed by 18.3% in Vinjamuru mandal. (Fig2). Prathyusha et al., (2021) conducted robust survey for Alternaria leaf spot in blackgram during kharif  2018  in Krishna and Guntur districts and also during rabi 2018-19 in Guntur district of Andhra Pradesh. In her investigations results revealed that the disease incidence kept on increasing with increase in the age of the crop. During kharif 2018, the disease progressed up to 54.30% in Mangalagiri mandal and 52.64% in Tadikonda mandal at 60 DAS in Guntur district, while during rabi 2018-19, the disease progressed up to 49.49% in Mangalagiri and 48.66% in Ponnur mandal at 60 DAS. In Krishna district during Kharif 2018, the disease progressed up to 63.04% in Kanchikacherla and 52.20% in Veerullapadu mandal at 60 DAS. Similarly, Ambarish et al., (2021) stated that the pathogen can able to cause disease severity up to 51.29 per cent in Guntur district of Andhra Pradesh. 
Powdery mildew 
In the surveyed villages average per cent disease severity ranged from 4.2 to 43.7%. The highest (43.7%) disease incidence was observed on variety PU-31 in Magadevapuram village of Kandukur mandal followed by Marupuru village with 32.6% on PU 31 variety in podalakur mandal and least disease incidence was recorded in Amancherla village of Podalakur mandal with 4.2 % in TBG 104 variety. Of all the surveyed mandals, highest disease incidence was recorded in kandukur mandal with 18.4 % and lowest or no disease incidence was observed in Vinjamuru mandal.  Meena et al. (2024) conducted survey on Powdery mildew disease in blackgram during kharif 2018 in ten villages of Udaipur district. The maximum (54.67%) disease incidence was recorded in Joonawas village (Mavli tehsil) with 43.22% disease severity while, minimum incidence 25.40 % with 19.54% severity from Malpur village (Salumber tehsil).
Bacterial leaf spot 

The results of survey revealed that, the disease severity very less and observed in few villages in the districts. The severity of Bacterial leaf spot ranged from 3.8 to 43.2 Per cent Disease Index (Table 2). Maximum PDI was recorded in nagireddypalem village of Kaligiri mandal with 43.2% followed by 36.4 PDI was observed in Nandikunta village of Vinjamuru mandal on TBG 104 varity. Whereas lowest PDI was observed in Mosudu village of Kandukur  mandal on TBG 104  variety. All surveyed villages both local private and SAU released varieties grown by farmers but TBG 104 may be susceptible to Bacterial leaf spot under favourable conditions.
4. CONCLUSION
Bud Necrosis Disease or leaf curl disease in blackgram crop is becoming key viral disease next to MYMV in major blackgram growing areas in SPSR Nellore district of Andhra Pradesh. Among foliar fungal diseases, highest powdery mildew disease incidence was recorded on PU-31 variety. Periodical systematic surveys are necessary to establish disease prediction models and to design suitable management tactics to mitigate the losses caused by diseases in blackgram crop. None of the blackgram variety including local and hybrids was found without any disease incidence during this survey. This study lead us to adopt better management tactics from the beginning of the season especially Seed treatment, eradication of alternate weed hosts, cultivation of resistant varieties are to be followed to prevent yield loss. 
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Fig 1: Disease intensity of viral and foliar fungal diseases in different villages of SPSR Nellore district. 
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Fig 2: Disease severity viral and foliar fungal diseases of major blackgram growing mandals  of Nellore district. 
Table 1:  Survey and monitoring of blackgram diseases in SPSR Nellore district during 2022-23
	S. No.
	Farmer Name
	Village Name
	GPS  coordinates
	Type of Soil
	Stage of the Crop
	Variety
	Venial   necrosis (%)
	Leaf spots
(PDI )
	YMV
(PDI )
	PM
(PDI)
	BLS

(%)

	1
	Paruchuri Ramanaiah
	Hasanapuram (V)
A.S. Pet (M)
	14˚40153.604211
79˚45141.8176811
	Red Soils
	Vegetative
	Private 
	0.0
	4.5
	32.8
	0.0
	-

	2
	Pokuri Veerasawami
	Hasanapuram (V)
A.S. Pet (M)
	14˚40152.53411
79˚45141.642811
	Red Soils
	Vegetative
	Private
	15.5
	6.9


	3.8
	15.7
	14.6

	3
	Katakam Malakondaiah
	Chirimala (V)
A.S. Pet (M)
	14˚41111.18411
79˚45133.6520811
	Loamy sandy Soils
	Vegetative - Flowering
	Private
	12.8
	12.8
	14.5
	0.0
	-

	4
	Maheswara Redddy
	Mustapuram (V)
A.S. Pet (M)
	14˚45111.6616811
79˚44118.6795611
	Sandy Soils
	Vegetative - Flowering
	TBG 104
	14.32
	16.4
	5.7
	6.8
	-

	5
	Medara Venkateswarlu
	Mustapuram (V)
A.S. Pet (M)
	14˚45121.9085211
79˚44110.2519611
	Clay Sandy Soils
	Flowering
	Private
	15.89 
	37.4
	13.8
	0.0
	-

	6
	Ramanaiah. S
	Hastanapuram (V)
A.S Peta (M)
	140 401 42.9549611
790 451 43. 7302811
	Clay Sandy Soils
	Flowering 
	PU -31
	0.0
	4.4
	0.0
	16.5
	-

	
	
	
	
	
	Mandal Average
	9.8
	10.4
	11.7
	6.5
	

	7
	Methanku Chinnakotaiah
	Kammavaripalem (V) Kaligiri (M) 
	14˚48123.3956811
79˚42142.4450811
	Black soils
	Vegetative
	Private
	22.6
	26.5
	4.3
	0.0
	-

	8
	Gangapatnam

Suneel
	Bommaraju Cheruvu, Kaligiri (M)
	14˚50114.487411
79˚37143.3718811
	Black soils
	Vegetative - Flowering
	Private Seed
	0.0
	34.3


	36.4
	0.0
	23.8


	9
	KonduriNarasa Reddy
	Nagireddipalem (V)
Kaligiri (M)
	14˚50124.3045611
79˚36114.2672811
	Black soils
	Flowering- Pod formation
	TBG 104
	0.0
	36.7

	5.2
	28.4
	43.2


	10
	VellaNaresh

	Mukhthapurm (V)
Kaligiri (M)
	14˚ 451 3.1026411
79˚ 441 10. 346811
	Clay Sandy Soils
	Flowering-Pod formation
	TBG-104
	14.38
	7.8
 
	4.5
	0.0
	12.6

	11
	Uppalapati Srinu
	Gumparlapadu, Kaligiri
	14˚46139.2354611
79˚43134.4452811
	Red soil
	Flowering
	PU 31
	10.97 
	3.9
	0.0
	15.6
	-

	
	
	
	
	
	Mandal Average
	7.3
	21.8
	10.0
	8.8
	

	12
	Shaik Meeravali
	Nandikunta (V)
Vinjamuru (M)
	14˚50136.7112411
79˚33117.3077211
	Black Soil
	Flowering
	TBG 104
	0.0
	14.7

	4.3
	0
	36.4

	13
	Bursa Ankamma
	Jivvaguntapalem (V)
Vinjamuru  (M)
	14˚51116.3886811
79˚30126.6169611
	Red Soil
	Flowering
	GBG-1
	0.0
	12.6


	5.1
	0
	15.8

	14
	D.Ramesh
	Katakindapalii(V) 

Vinjamuru(M)
	140 511 1.105211
790 251 51.49272 
	Clay Sandy Soils
	Flowering 
	Private 
	0.0
	26.7
	18.5
	0
	-

	
	
	
	
	
	Mandal Average
	0.0
	18.3
	9.3
	0.0
	

	15
	K.Ravi

	Pabagiripatnam (V)
Podalakur (M)
	140 281 10.03811
790 461 6. 81611
	Clay Sandy Soils
	Veg-flowering 
	TBG-104 
	0.0
	28.2
	4.3
	0
	-

	16
	R.Vasudeva Reddy
	Amancherla

Podalakur (M)
	140 281 10.03811
790 461 6. 81611
	Sandy loamy soil 
	Flowering 
	TBG-104
	2.5
	12.5
	0.0
	4.2
	-

	17
	K.Rajashekar
	Chatagotla (V)

Podalakur (M)
	140 271 11.02111
790 451 6. 23111
	Clay sandy soils
	Flowering –pod initiation stage
	PU-31
	0.0
	6.7
	0.0
	25.8
	-

	18
	S.Thimmappa
	Marupuru (V)

Podalakur (M)
	140 261 10.11111
790 441 5. 71611
	Clay sandy soils
	Vegetative-Flowering –
	PU-31
	0.0
	13.8
	0.0
	32.6
	-

	
	
	
	
	
	Mandal Average
	0.6
	15.3
	1.1
	15.6
	

	19
	Naladala Kondaiah

	Thurupugangala palli (V) Kondapauram (M) 
	14˚57123.7607211
79˚40152.1155211
	Black soil 
	Veg- Flowering stage 
	TBG 104 
	7.13
	23.6
	1.3
	0.0
	-

	20
	Challa Narashima Rao
	Kondapauram (V&M) 
	14˚58134.7696411
79˚40158.9202411
	Red sandy soils 
	Vegetative
	NRI seeds
	0.0
	6.8
	2.4
	0.0
	-

	21
	Kotapati Venkateswarlu
	Kondapuram (V&M)
	14˚58136.7237211
79˚41153.4400811
	Sandy loamy soils
	Vegetative
	TBG 104
	7.53
	22.6
	5.0
	0.0
	-

	22
	MolakalapalliKristaiah
	Kotapatnam, (V)
Kondapuram (M)
	14˚1138.9697611
79˚4214.2238811
	Sandy loamy soils
	Flowering
	TBG 104
	15.10
	4.8
	3.2
	0.0
	-

	23
	Molakalapalli China Venkateswarlu
	Kotapatnam (V)
Kondapuram(M)
	15˚11 46.776411
79˚42128.9321211
	Sandy loamy soils
	Flowering- Pod formation
	TBG 104
	10.60
	11.8

	1.8
	0.0
	25.6

	24
	Gokaraju Tataiah
	Nekunnampeta  (V)
Kondapuram (M)
	15˚2816787611
79˚4314.3723211
	Sandy loamy soils
	Flowering-pod formation 
	TBG 104
	19.76
	8.8
	0.0
	0.0
	

	
	
	
	
	
	Mandal Average
	10.0
	13.0
	2.7
	0.0
	

	25
	EdaraVenkta Ramesh Babu
	Palukuru (V)
Kandukuru (M)
	15˚91 6224411
79˚561 25.59311
	Black soils
	Flowering
	TBG 104
VBN -8
	11.00
	15.4
	3.2
	0.0
	

	26
	Edara Venktaswami
	Palukuru (V)
Kandukuru (M)
	15˚15114.4082411
79˚56118.6464411
	Black soils
	Flowering – Pod formation
	PU 31
	19.20
	0.0
	0.0
	35.8
	

	27
	Thanneru Kondaiah
	Palukuru (V)
Kandukuru (M)
	15˚531 0463611
79˚571 11.3893211
	Sandy loamy soils
	Vegetative
	Sambaiah seeds
	0.0
	3.4
	2.5
	0.0
	

	28
	Gulla Malakondaiah
	Mahadevapuram (V)
Kandukuru (M)
	15˚141 45.1478411
79˚561 22.7050811
	Black soils
	Flowering
	PU 31
	0.0
	22.8


	0.0
	43.7
	24.6

	29

	Madhava Rao


	Mahadevapuram (V) 
Kandukuru (M) 
	15˚141 56.1001211
79˚561 13.7284811
	Black soils 
	Vegetative 
	PU 31 
	8.27
	0.0
	0.0
	18.6
	

	31
	Suram Venkateswara Reddy
	Oguru (V)
Kandukuru (M) 
	15˚141 31.1596811
79˚571 6.9404411
	Black soils 
	Vegetative  - Flowering 
	PU 31 
	0.0
	2.3
	0.0
	14.8
	

	32
	Gokaraju Venkatrao
	Oguru (V)
Kandukuru (M) 
	15˚141 12.8630411
79˚561 55.546811
	Black soils 
	Flowering 
	PU 31 
	0.0
	15.4
	0.0
	28.6
	

	33
	Unnam Rgavaiah
	Mosadu (V)
Kandukuru (M) 
	15˚.035782011
79˚.717817011
	Black soils 
	Flowering- pod initiation 
	TBG 104 
	0.0
	5.3
	4.2
	5.8
	3.8

	
	
	
	
	
	Mandal Average
	4.8
	8.2
	1.23
	18.4
	


Table 2:  Disease severity of viral and foliar fungal diseases in different mandals of  SPSR Nellore district.
	Mandal Average 
	Venial   necrosis (%)
	YMV
(PDI )
	Leaf spots
(PDI )
	PM
(PDI)

	A.S Peta
	9.8
	11.7
	10.4
	6.5

	Kaligiri
	7.3
	10.0
	21.8
	8.8

	Vinjamuru
	0.0
	9.3
	18.3
	0.0

	Podalakur
	0.6
	1.1
	15.3
	15.6

	Kondapuram
	10.0
	2.7
	13.0
	0.0

	Kandhukuru
	4.8
	1.23
	8.2
	18.4

	District Average 
	5.4
	6.2
	14.5
	8.2



