
1. INTRODUCTION
Maize (Zea	mays L) is the most versatile, genetically diverse 
cereal crop grown under different environments untouched by 
any other crop for its multiple uses. Maize is a tropical crop, but 
also adapted to temperate conditions, and is widely grown in its 
warmer part and in humid subtropical regions around the 
world. The extension of maize to new environmental conditions 
continues due to its wide range of plasticity. It ranks third after 
wheat and rice in world food production [31]. As far as 
productivity is concerned, maize ranks �irst. On account of its 
growing demand for diversi�ied uses, it is gaining signi�icant 
importance especially in the industrial sector and for animal 
feed purposes. Maize contributes to food security especially in 
developing countries of the world. Its productivity (per unit 
area) is very high, due to its immense potentiality and that is
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	ABSTRACT	
Maize	(Zea	mays)	is	a	global	staple	food	crop	grown	worldwide	after	wheat	and	rice	adapted	to	several	biotic	and	abiotic	stresses.	
Maize	is	a	tropical	crop,	but	also	adapted	to	temperate	conditions.	Maydis	leaf	blight	(MLB),	also	known	as	Southern	corn	Leaf	Blight	
(SCLB),	is	a	serious	foliar	fungal	disease	may	cause	up	to	40%	grain	yield	loss.	The	disease	is	prevalent	in	almost	all	maize	growing	
areas	including	Bihar	and	is	a	major	limiting	factor	in	increasing	yield.	Therefore,	�ield	studies	were	conducted	to	evaluate	the	
ef�icacy	of	different	fungicides,	botanicals,	bioagents	and	their	combinations	to	effectively	manage	the	disease	under	�ield	conditions	
for	two	seasons	Kharif	2019	and	2020.	Three	chemicals	(Propiconazole	25%	EC,	Mancozeb	75%	WP	and	Carbendazim	12%	WP	+	

-1Mancozeb	63%	WP),	one	bioagent	i.e.	Trichoderma	harzianum	(10	g	kg 	seed)	and	two	botanicals	namely	Azadirachtin	(10%)	and	
Lantana	(10%)	were	tested	alone	and	in	combinations.	Results	on	the	application	of	different	botanicals,	fungicides	and	bio-agents	
alone	and	in	combinations,	revealed	that	comparatively	lower	disease	incidence	(31.62	%	and	30.59	%),	disease	index	(31.85	%	and	

2	 2 -1 -130.37	%)	and	minimum	AUDPC	(253.12	mm and	255.76	mm )	with	maximum	grain	yield	(54.60	q	ha 	and	52.52	q	ha )	and	test	
weight	(204.49	g	and	206.62	g)	was	recorded	in	T5	(Carbendazim	+Mancozeb,	(SAAF)	ST	+	Propiconazole	spray)	treated	plots	
during	2019	and	2020,	respectively.	The	identi�ied	sources	of	management	can	be	used	further	in	strengthening	plant	protection	in	
maize	against	the	disease.

Keywords:	Area	Under	Disease	Progress	Curve	(AUDPC),	Botanicals,	Bio-agents,	Disease	Incidence	(DI),	Fungicides,	Grain	Yield,	
Infection	rate	(r),	Maize,	Mancozeb,	Maydis	leaf	blight,	Per	cent	disease	index	(PDI),	Propiconazole,	Test	weight	and	Trichoderma	
harzianum
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why globally it is called as queen of cereals [20]. Diseases have 
remained one of the signi�icant setbacks in achieving this crop's 
potential yield. More than 115 diseases in maize have been 
reported from all over the world so far whereas approximately 
65 are known to occur in India leading to about 9% yield losses 
in maize due to different diseases [25] caused by different 
viruses, bacteria, fungi, and nematodes, in vivid regions of the 
world. Among foliar diseases, the Maydis leaf blight (MLB) also 
called Southern Corn Leaf Blight (SCLB)] is caused by the 
ascomycetous fungus Cochliobolus	 heterostrophus (Drechs.) 
[anamorph	 Bipolaris	 maydis (Nisikado	 and	 Miyake)]. The 
pathogen reported to have 3 races till now, viz race O, T and C. 
Race T is very speci�ic and caused disease on Texas cytoplasm 
Male Sterile (TcMS) lines in which it is highly virulent, causing a 
devastating loss due to epidemic of southern corn leaf blight in 
the USA [52]. Sharma et al. (1978) reported a pathotype from 
India similar to race T [45]. However, race 'O' is more prevalent 
and widely distributed globally including India also. This 
disease is highly damaging in humid, hot, and tropical regions of 
the world. Drechsler (1925) �irst time reported this pathogen 
(H.	maydis) from the USA [12]. 
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Munjal and Kapoor (1960) for the �irst time reported it from the 
Maldah district of West Bengal [35]. Increased incidence of MLB 
has also been observed in maize crops in different districts of 
Bihar. Now it has been considered one of the most devastating 
diseases and �inally attained the status of an economically 
important disease.
Maydis leaf blight disease of maize is a multiple-cycle disease, 
i.e. repeated inoculations are needed for the development of the 
disease and so that dependent upon sporulation from other 

0spots or lesions in warm (20-30 C) and humid environments. 
The fungus overwinters as mycelium, chlamydospores, and 
conidiophores on crop residues, especially on soil surfaces 
which act as an initial source of disease infection. The fungus has 
high saprophytic ability so that level of primary inoculum is high 
and in areas with high disease occurrence [6]. Though, 
management strategies are available, yet there is a need to 
further re�ine them under �ield conditions. Effective 
management of MLB in maize is possible only when the 
pathogen is eliminated completely or the propagules are 
brought down below economic threshold limits at the �ield level. 
Earlier work has been done on the management of MLB, but 
keeping in view the present damaging status of the diseases, 
there is a need to develop eco-friendly management practices. 
Previously the use of fungicides was rare, but during the last 
decade application of foliar fungicides has been extensively 
used to increase maize production. Reddy et al. (2013) 
conducted some management studies against Turcicum leaf 
blight of maize and found that Mancozeb (0.25%) and 
Carbendazim + Mancozeb (0.25%) were signi�icantly superior 
over other tested fungicides [41]. Hulagappa (2012) tested eight 
fungicides against maydis leaf blight of maize and recorded a 
minimum percent disease index (PDI) in the case of crop 
sprayed with Propiconazole at 0.10% [18]. In recent years area 
under maize cultivation has also been increased with quinine 
outside inhibitors (QoIs) such as Strobilurins thereby 
encouraging the use of foliar fungicides in the corn belt of 
America [7]. To control the maydis leaf blight, a combination of 
fungicides is often more potent than using individual fungicides 
[54]. The fungicide in combination with plant growth regulators 
and bio-agents reduces the severity and incidence [3, 34]. 
Disease management through biological agents and botanical 
extracts is also of great importance. Several workers have 
reported their ef�icacies against the pathogen. Kumar et al. 
(2009) evaluated some plant extracts against maydis leaf blight 
under �ield conditions and recorded signi�icantly higher grain 
yield in plots sprayed with garlic clove extract (17.0 and 18.0 q 

-1 -1ha ), tulsi leaf extract (13.5 and 14.5 q ha ) and neem leaf extract 
-1(16.0 and 15.3 q ha ) as compared to unsprayed plots [27]. The 

bio-agents in combination with the botanicals reduce the 
incidence and severity of many plant diseases [16].
Due to the non-availability of stable sources of resistance to the 
diseases, Integrated Disease Management is the only means to 
avoid considerable crop losses. Therefore, there is a need to 
identify suitable integrated management module through such 
rational approaches. Attempts were made in the present study 
to �ind out the suitable combinations for effective management 
of maydis leaf blight disease.

2.	MATERIALS	AND	METHODS
Field experiments were conducted during Kharif 2019 and 2020 
at the Research Farm of TCA Dholi, Muzaffarpur. The location of 

0 0 the experimental plot was at 25.98 N latitude and 85.60 E 
longitude with an altitude of 52.18 meter above mean sea level. 

The climate is tropical with hot and humid weather along with 
the summer and cold winters. Experiments were laid out in 
Randomised Block Design (RBD) using susceptible variety, CML 
186.

2.1.	Testing	the	ef�icacy	of	different	fungicides,	botanicals,	
bio-agents	and	their	combinations	under	�ield	conditions	
Deep ploughing of the �ield up to 20-25 cm depth with MB 
plough, 2-3 harrowing and planking were done to make the �ield 
smooth and well levelled. One pre-sowing irrigation was given 
to ensure a good moisture level in the soil. NPK fertilizers were 

-1 -1 -1applied @ 160 kg ha , 100 kg ha  and 40 kg ha , respectively. 
Weeding was done manually and also with the help of hoe 
regularly after crop growth. Fifteen treatments viz., seed 
treatment with Trichoderma	harzianum, SAAF and foliar spray 
with Mancozeb, Propiconazole, Neem and Lantana alone and in 
combination were made. The plot size was 4.5 m x 4.2 m with 
spacing 75 x 20 cm and replicated thrice. This experiment was 
laid out in Randomised Block Design (RBD). Under the various 
treatments, the maize seeds were treated with T.	 harzianum 

-1 -1(10g kg  seeds), SAAF @ 3g kg  seed. Foliar spray with 
Mancozeb (0.25%), Propiconazole (0.1%) and plant extracts 
(10%) were initiated immediately after the �irst appearance of 

nd  the disease and 2  spray done at 15days after �irst spraying.

2.1.1	Maydis	leaf	blight	assessment
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Table	1:	Treatments	used	for	testing	ef�icacy	of	different	fungicides,	botanicals,	bio-
agent	and	their	combination

First appearance of disease and its further progress was 
recorded using the new disease rating scale which was given by 
Balint-Kurti et al. (2006), Mitiku et al. (2014) and Chung et al. 
(2010), [4, 10 and 33] represented in Table No. 3.6.

2.1.1a	Disease	Incidence	(DI)	Maydis leaf blight incidence was 
st assessed visually at weekly interval from 1 appearance of 

disease in all the plots. The mean value of per cent disease 
incidence of every treatment was obtained from the three 
replicates. Wheeler (1969) given the formula to calculate the 
incidence [55].
Disease incidence = (No. of diseased plant/ total no. of plant 
examined) × 100 

2.1.1b	Disease	Index	(PDI)	
Observations on severity of the disease were recorded 
according to the scale mentioned in Table No. 3.6. Observations 

stwere recorded at weekly interval from 1  appearance of the 
disease for each treatment. 
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Randomly twenty-�ive plants were selected from each plot and assessed for disease score and then PDI was recorded. PDI was 
calculated by the following formula given by Wheeler, 1969.	
Per cent Disease index = (Sum of all the numerical ratings / (No. of plants examined x Maximum grade)) x 100
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Table	2:	Standard	Disease	rating	scale	for	maydis	leaf	blight	of	maize	

*	DLA-	Diseased	leaf	area;	**Per	cent	disease	index	(PDI)

2.1.1c	Infection	rate	
Vander plank, 1963 given the formula to calculate Infection rate 
at weekly interval [53] by using following formula:
r = (2.3/t -t ) log x /x2 1 2 1

Where, 
r = apparent infection rate
x  = PDI at time T  1 1

x  = PDI at time T  2 2

t -t  = time interval in days between two observations2 1

2.1.1d	Area	Under	Disease	Progress	Curve	(AUDPC)
Further, the area under disease progress curve (AUDPC) 
calculated by using the formula given by Madden et al. (2007) 
[28].	

kAUDPC = ∑ 1/2 (S  + S ) (T  – T )i-1 i i-1 i i-1

Where, 
 Si = Per cent Disease index at the end of time i 
 k = Number of successive evaluations 
 Ti – Ti-1 = Time interval between two evaluations i and i-1 of the 
disease 

2.1.2	Yield	parameter
2.1.2a	Plot	Yield	
Yield was recorded for each treatment during both the years 
Kharif 2019 and 2020. When the maize was completely matures 
on the �ield then each plot is harvested and packed in bags. 
Thereafter, before drying of grains threshing was done 

-1manually. Data of yield per plot (kg plot ) was recorded and then 
-1converted the yield in t ha . The �inal weighing was done to 

-1determine the actual yield. The data were extrapolated to kg ha  
by multiplying a constant (529.10) obtained from the ratio of 

2the area of a hectare (10,000 m ) to the area of the plot per 
2treatment (4.5 × 4.2 m ).

2.1.2b	Determination	of	per	cent	yield	increase	over	check	
The per cent yield increase over check was determined by using 
the following formula: 
Per cent yield increase = (X-Y/X) ×100
Where, 
 X: average yield of treated plot 

Y: average yield of untreated check plot

2.1.2c	Thousand	grain	weight	
Thousand grains weight of each treatment in all three 
replications were counted separately and then weighed.

2.1.2d	Bene�it:	Cost	Ratio	(BCR)	
Total cost incurred for cost of fungicides including application of 
fungicides and labours were calculated. Additional bene�it due 
to increased yield in each treatment over check was worked out 
and bene�it cost ratio was calculated using additional bene�its 
and total costs. It is calculated by following formula: 
B: C = Net return / Total cost of cultivation

3.	RESULTS	
3.1	Effect	of	different	fungicides,	botanicals,	bio-agent	and	
their	combinations	on	maydis	leaf	blight	assessment
3.1a	Disease	incidence	
Field trial was carried out during Kharif 2019 and 2020 to 
observe the effect of different fungicides, botanicals, bio-agent 
and their combinations on maydis leaf blight incidence (Table 
3).
During 2019, it is evident from the data (Table 3) that almost all 
of the treatments signi�icantly reduced the incidence compared 
to check where 56.69 per cent disease incidence was recorded. 
T5 (Carbendazim + Mancozeb (SAAF) ST + Propiconazole spray) 
was found most effective and signi�icantly superior among all 
the treatments where 31.63 per cent disease incidence was 
recorded followed by T10 (T.	 harzianum ST + Propiconazole 
spray) and T14 (Propiconazole spray), where 38.62 and 39.65 
per cent disease incidence was recorded. During 2020, a similar 
trend was been observed.

3.1b	Disease	index	
During 2019, it is evident from the data (Table 3) that minimum 
disease index (31.85%) was recorded in T5 (Carbendazim + 
Mancozeb ST +Propiconazole spray) followed by T10 (T.	
harzianum ST + Propiconazole spray) and T14 (Propiconazole 
spray) where (37.03%) and (45.18%) % disease index were 
recorded. 
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All the treatments were signi�icantly superior over check 
(78.51%). During 2020, minimum disease index (30.37%) was 
recorded in T5 (Carbendazim + Mancozeb ST + propiconazole 
spray) followed by T10 (T.	harzianum ST +Propiconazole spray) 
where (34.07%) disease index was recorded. (Table 3).

3.1c	Infection	rate
All treatments showed that there was an increase and decrease 
in infection rate from r 1 to r 5. During 2019, the data (Table 4) 
shows that minimum infection rate (0.013) was recorded in T9 
(T.	 harzianum  ST + Mancozeb spray) followed by T4 
(Carbendazim + Mancozeb ST + Mancozeb spray), T5 
(Carbendazim + Mancozeb ST + Propiconazole spray) and T10 
(T.	 harzianum ST + Propiconazole spray) in comparison to 
control where maximum infection rate (0.032) was observed. 
During 2020, similar pattern of infection rates was observed. 

3.1d	Area	Under	Disease	Progress	Curve	(AUDPC)	
2During 2019, highest AUDPC (638.08 mm ) was recorded in 

2control. Minimum AUDPC (253.12 mm ) was recorded in T5 
(Carbendazim + Mancozeb ST + Propiconazole spray) followed 

2by T10 (T.	harzianum ST + Propiconazole spray) (284.72 mm ), 
T14 and T4. (Table 4). Similarly, during 2020, Maximum AUDPC 

2(700.33 mm ) was observed in check while, minimum AUDPC 
2(255.76 mm ) was recorded in T5 (Carbendazim + Mancozeb ST 

+ Propiconazole spray). 

3.2	Effect	of	different	fungicides,	botanicals,	bio-agent	and	
their	combination	on	yield	parameters
3.2a	Grain	yield	
The grain yield differed signi�icantly among the treatments and 
grain yield is presented in Table 6. During 2019, maximum yield 

-1(54.60 q ha ) was recorded in T5 (Carbendazim+Mancozeb 
(SAAF) ST + Propiconazole spray) followed by T10 (T.	

-1harzianum ST + Propiconazole spray) (52.17 q ha ) and T14 
-1(51.87 q ha ) which was signi�icantly superior over check where 

-1minimum yield (40.40 q ha ) was recorded (Table 6). During 
-2020, similar results were obtained, maximum yield (52.52 q ha

1) was recorded in T5 (Carbendazim + Mancozeb ST + 
Propiconazole spray). 
The reduction in the disease resulted in increased grain yield. A 
per cent increase in grain yield over check-in pool data was 
calculated. The maximum per cent increase in grain yield 
(35.66%) was observed in T5 (Carbendazim + Mancozeb ST + 
Propiconazole spray) followed by T10 (T.	 harzianum ST + 
Propiconazole spray) (34.87%) while minimum per cent 
increase in grain yield (0.63%) was observed in T1 
(Carbendazim + Mancozeb spray)

3.2b	Thousand	grain	weight
During 2019, maximum 1000 grain weight (204.49 g) was 
recorded in T5 (Carbendazim +Mancozeb ST + Propiconazole 
spray) followed by T10 (T.	harzianum ST + Propiconazole spray) 
(201.10 g) and T14 (199.26) while minimum 1000 grains 
weight (171.29 g) was recorded in control (Table 6). A similar 
trend was been observed during the year 2020.
Pooled data of 2019 and 2020 showed that a maximum per cent 
increase in test weight (20.23%) was recorded in T5 
(Carbendazim + Mancozeb ST + Propiconazole spray) (Table 6).

3.3	Effect	of	different	fungicides,	botanicals,	bio-agents	and	
their	combination	on	economics	
The economics of bene�it cost ratio for mean value of two 
experimental years has been worked out for different 
treatments employed and are presented in Table 7. Cost Bene�it 
ratio (CBR) has also been calculated and presented in Table 7.

3.3a	Bene�it	cost	ratio	(BCR)
It is the ratio of net return and total cost of cultivation. Bene�it 
cost ratio for both experimental years was calculated. The 
results revealed that, T6 (T.	harzianum ST) gave more bene�it 
cost ratio (5.6:1) followed by T1 (Carbendazim + Mancozeb 
(SAAF) ST), T4, T5 and T10.
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DISCUSSION 
The fungicide in combination with plant growth 
regulators and bio-agents reduces the severity and 
incidence [3, 34]. The bio-agents also in combination 
with the botanicals reduce the incidence and severity of 
many plant diseases. Among the tested treatments, T5 
(Carbendazim + Mancozeb (SAAF) ST + Propiconazole 
spray) was found most effective and signi�icantly 
superior among all the treatments where 31.63 and 
30.24 per cent disease incidence was recorded during 
the year	2019 and 2020 respectively followed by T10 
and T14. Similarly, during 2019 and 2020, the minimum 
disease index (31.85% and 30.37% respectively) was 
recorded in T5 (Carbendazim + Mancozeb ST 
+Propiconazole spray) followed by T10 (T.	harzianum 
ST + Propiconazole spray) and T14 (Propiconazole 
spray). 
The results were in accordance with the �indings of 
(Marlatt and Knauss, 1974; Rush et al. 1976; Issa, 1983; 
Singh et al. 2011; Hulagappa et al. 2013) who observed 
that Propiconazole found effective in reducing the 
severity of Helminthosporium blight in cereal crops [29, 
43, 21, 49, 19]. The ST with Carboxin + thiram or 
benomyl + thiram followed by three foliar applications 
of mancozeb found highly effective in integrated disease 
management effort against MLB [32, 44, 38, 36]. To 
control the maydis leaf blight, a combination of 
fungicides is often more potent than using individual 
fungicides [54]. 
The different plant extracts from Azadirachta	 indica	
(neem), Allium	cepa (onion), Aegle	marmelos	(bel) and 
Allium	sativum (garlic) and extracts of herbals of some 
medicinal plants found effective in minimising severity 
of disease and incidence of H.	 Maydis	 due to their 
fungitoxicity [39, 23, 50, 27, 5]. These botanicals were 
found effective against germination of spore of fungi in 
the induction of resistance [8, 30, 46, 47]. Rodriguez and 
Sanabria (2005) reported that ethanolic extracts of 
Phyllanthus	niruri, Lippia	origanoides, and Heliotropium	
indicum were found effective against B.	maydis [42]. Dey 
et al. (2015) studied and reported the integrated 
management (by using fungicides and botanicals) of 
common rust caused by Puccinia	sorghi [11].
The ef�icacy of T.	viride	and T.	harzianum	has also been 
demonstrated to possess antagonistic action against the 
pathogen E.	hawaiiensis causing leaf blight of wheat [26, 
37]. The seed treatments with T.	 harizianum	 in 
combination with neem cake and castor effectively 
controlled the post-�lowering stalk rot and gave a better 
cost-bene�it ratio [25].
Infection rate represents the increase or decrease of 
disease per unit time. Infection rate is a sensitive 
indicator for progression of the disease, in�luenced by 
many pathogens, host and climatic factors [9]. Infection 
rate quantify the effects of fungicide and host resistance 
and gave prediction of rates of fungicides application for 
resistant and susceptible cultivars [14]. During 2019, 
the minimum infection rate (0.013) was recorded in T9 
(T.	 harzianum ST + Mancozeb spray) followed by T4 
(Carbendazim + Mancozeb ST + Mancozeb spray), T5 
(Carbendazim + Mancozeb ST + propiconazole spray) 
and T10 (T.	 harzianum ST + Propiconazole spray) in 
comparison to control where maximum infection rate
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(0.032) was observed. During 2020, similar pattern of infection 
rates was observed. Similar results were obtained by (Kachapur 
and Hegde, 1988; Sharma and Mishra, 1988; Goulart, 1993) who 
suggested infection rate and severity were reduced and the 
increased grain yield of mancozeb and hexaconazole-treated 
plants. 
Slow blighting is the result of an increase and decrease in 
apparent infection rate. Slow blighting is a form of resistance 
where a susceptible host reaction is observed but the disease 
development rate is very slow [40, 17]. Jacobsen and Backman 
(1993) suggested that using fungicides with bio-agents to 
achieve stable control by minimizing the infection rate and the 
most common combination of bio-agents with fungicides is with 
seed treatments.
AUDPC is an important parameter and plays a vital role in 
analytical epidemiology [48]. This is being used for crop yield 
forecasters in place of disease severity. AUDPC accounts both for 
duration of the development of the disease and the severity of 
the disease as well. Both these factors are closely related to crop 
yield losses and the amount of damage [22, 51]. During 2019, 

2the highest AUDPC (638.08 mm ) was recorded in control. 
2Minimum AUDPC (253.12 mm ) was recorded in T5 

(Carbendazim + Mancozeb ST + propiconazole spray) followed 
2by T10 (T.	harzianum	ST + propiconazole spray) (284.72 mm ), 

T14 and T4. During 2020, similar results were obtained, 
2minimum AUDPC (255.76 mm ) was recorded in T5 followed by 

T10, T14, T7 and T4. The data on AUDPC calculated for both the 
experimental years in different treatments revealed lots of 
variability. As compared to treated plots, check plots had 
signi�icantly more AUDPC for both the years which resulted in 
more disease damage and more yield loss. The results of the 
present �inding are in accordance with other researchers	[2,13]. 

-1During 2019 and 2020, maximum yield (54.60 q ha  and 52.52 q 
-1ha ) was recorded in T5 (Carbendazim + Mancozeb ST + 

propiconazole spray) respectively followed by T10 (T.	
harzianum ST + propiconazole spray) and T14 which was 
signi�icantly superior over check. A per cent increase in grain 
yield over check-in pool data was calculated. The maximum per 
cent increase in grain yield (35.66%) was recorded in T5 
(Carbendazim + Mancozeb ST + Propiconazole spray). During 
2019 and 2020, maximum 1000 grain test weight (204.49 g and 
206.62 g) was recorded in T5 (Carbendazim + Mancozeb ST + 
propiconazole spray) respectively followed by T10 (T.	
harzianum ST + propiconazole spray) (201.10 g) and T14 
(199.26) while minimum 1000 grains weight (171.29 g) was 
recorded in control. Pooled data from 2019 and 2020 showed 
that a maximum per cent increase in test weight (20.23%) was 
recorded in T5 (Carbendazim + Mancozeb ST + Propiconazole 
spray) followed by T10 (T.	harzianum ST + Propiconazole spray) 
(18.26%). The economics of the bene�it-cost ratio for the mean 
value of two experimental years has been worked out for 
different treatments employed. The bene�it-cost ratio for 2 
experimental years was calculated. The results revealed that, T6 
(T.	harzianum ST) gave more bene�it-cost ratio (5.6:1) followed 
by T1 (Carbendazim + Mancozeb (SAAF) ST), T4, T5 and T10.

5.	CONCLUSION
Maize is called as queen of cereals due to its high genetic yield 
potential. Due to increasing demand, production of maize in 
India was 27.23 million tonnes with an area of 9.18-million-

-1hectare area with a productivity of 2965 kg ha  during 2018-19 
[1]. 

Many diseases occur in maize in various parts of the country 
leading to cent per cent loss in yield if not managed properly. In 
India, although 18 foliar diseases are reported to occur, Maydis 
leaf blight caused by Helminthosporium	maydis (Nisikado) is 
considered to be the major disease. Maydis leaf blight is a 
limiting factor for maize cultivation. Hence, systematic studies 
on in	vivo management of disease using botanicals, fungicides 
and bio agents for the ef�icient management of the disease were 
carried out and the results thus obtained are summarised here 
under.
Studying the results on different botanicals, fungicides and bio-
agents and their combination, for the management of disease, 
revealed that comparatively lower disease incidence (31.62 % 
and 30.59 %), disease index (31.85 % and 30.37 %) and 

2 2minimum AUDPC (253.12 mm and 255.76 mm ) with maximum 
-1 -1grain yield (54.60 q ha  and 52.52 q ha ) and test weight (204.49 

g and 206.62 g) was recorded in T5 (Carbendazim + Mancozeb, 
(SAAF) ST + Propiconazole spray) treated plots during 2019 and 
2020, respectively. Economics for the mean yield of two 
experimental years showed that, Bene�it-cost ratio for 2 
experimental years was calculated. The results revealed that, T6 
(T.harzianum ST) gave more bene�it-cost ratio (5.6:1) followed 
by T1 (carbendazim + mancozeb ST), T4, T5 and T10.

Future	scope	of	the	study:	The study mainly highlighted on the 
integrated management of Southern corn leaf blight disease of 
maize under �ield conditions. The study well explored the uses 
of bio control agents (BCA) and botanicals along with chemicals 
and managed the disease in eco-friendly and sustainable 
manner. The present study helps in further investigations to �ind 
out more suitable combinations to manage the disease and 
farmer's education and awareness is also crucial for the 
judicious use of the chemical fungicides.
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