Effective Biopesticides analysis for Blast disease of Rice in Ranchi district of Jharkhand State.

    ABSTRACT

Blast disease in Rice was first reported in China in1637, in India it was first reported in 1918 Pyricularia oryzae, a fungus of Ascomycota release septate pear form conidia attack host’s leaves, node, internode area. In 1919-1920 Japan was affected by blast of rice create 40-90% yield losses, Rice blast disease was outbreak,1943 at the time of second world war in Bengal, Bangladesh, 800,000-3.8 million people died due to starvation, malaria, malnutrition known as Bengal Famine.1980-1990 Brazil was suffering continuously from rice blast, causes 100% crop loss in humid wet condition.In past 2021-2022 blast of rice  disease incidence(DI) increase by 17.13 in Malda district of West Bengal. Chemical pesticide Carbendazim (0.2%) then Propiconazole (0.1%) application reduced blast DI 3.12%. Lots of Blast disease resistance varieties were developed, like Phalguna (CR Dhan 801) from ICAR-NRRI of Cuttack, Odisha in 2011. Swarna Mukhi, Jaya, Kotha, Apoorva by the Agricultural Research Station (ARS), Maruteru, Andhra Pradesh. IR-36, IR-64 were released from IRRI, CO-50 from Tamil Nadu Agriculture University, ADT-36 and ADT-37 selected from Aduthurai Rice Research Station in Tamil Nadu many more but problems were not solved completely. NRRI demonstrated an effective botanical plant extraction made up of leaves of Aegle marmelos (Bael) and Ocimum sanctum (Tulsi) against rice blast. In this experiment, Invasive Plants were chosen as biopesticides for their high quality of resistance capacity against any pathogen. Lantana camera, Ipomoea carnea, and Parthenium heterosporous were collected and used for their extraction as biopesticide tagging with T1-Lantana camera extract, T2-Ipomoea carnea extract, T3 for the extraction of Parthenium heterosporous and T4 used mixture of all.  Chemical Pesticide (T5), Only Infection (T6) and Control (T7) were used for comparison purposes. All over the experimental plot T2 Ipomoea extracted solution worked very effectively as compared to others, T1, T3, T4, and T5 were more or less similar impact against Blast disease.
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                                                            Introduction
 China was the first inventor of rice then it spread Korea, Japan, South Asia, and India. Rice farming took at peak position during late neolithic period. Oryzae rufipogon was the most popular variety at that time. It had amazing adaptability towards the climatic changes, high calorific value provides extra energy to a large population, nutritional benefits, easy growing plant took as an important precious crop in agriculture world. In India rice production increase by 11 % over the last five years. The leading states are West Bengal, Uttar-Pradesh, Punjab, Odisha, and Andra Pradesh for Rice Production.
In spite of all India cannot cultivate rice with it is full potential for climate change, water scarcity, soil degradation, labour shortage, pest and disease attacks. Brown plant hopper, yellow stem borer, Rice stem borer, Rice leaf fodder, Rice water weevil, Rice Hispa, Thrips are causing damage for rice growing. Blast due to Magnaportthe oryzae or Pyricularia oryzae a filamentous, colonial creamy colour mycelium contain pyriform conidia are causes major yield losses of rice. Pests like stem borers, plant hopper are control by imidacloprid, chlorpyrifos, thiamethoxam, organophosphate type insecticides, Fungicides are Tricyclazole, Mancozeb and Azoxystrobin used for rice. Penoxsulum, Butachlor, Prelilachlor, Bispyribae sodium help to weed remove on the field. According to Rao.et.al 2003 and Singh et.al,2008 in India total eight microbial pesticides were registered of them five bacterial (four Bacillus and one Pseudomonus fluorescences), Three fungal (Two Trichoderma, one Beauveria brassiana) and 1 viral (Nuclear Polyhedrosis Virus). Neem seed contain 0.2 to 0.6% azadiractin are collected from cold pressing and seeds residues act as a very good Plant based pesticides. R. Rai, R. Singh and S. Suthar reported compost prepared by Lantana extracted with cow dung suppressed the growth of E. coli and Salmonella spp.
                                                                Instruments  
Inside laboratories: Laminar Airflow, Microscope, Autoclave, pH Meter, Analytical Balance, Test tubes, Petri Plates, Inoculation Niddle, Incubator, Measuring cylinders, Lamp, Parafilm, Marker.
Field Area: Hoe, Sickle, Measuring tape, Water Sprinkling Bucket, Water Pipe, Knief, Axe, Sprayer, Gloves, Garden Shear, Trowel.
Methodology:  Media Preparation: PDA media preparation: 39 grams of PDA powder of Hi- Media dissolved in 1 liter of distilled water through boiling then sterilized in an autoclave for 15 mins at 121⁰C (15 psi). Maintain pH 5.6, then slants were prepared for inoculation.
Pathogen Collection and Replica preparation: Blast pathogen of rice sample as well as raw material was collected from Plant Pathology Department of Birsa Agriculture University’s Rice Field and inoculated it in DSPMU Botanical Laboratory, followed by the saline dilution method for isolation. 1 ml Pathogen was taken from sample through micro pipet and transferred it into 2% saline water containing test tube (A), again 1 ml sample from test tube (A) to transferred another 2% saline water containing test tube (B)10-1, similarly sample kept in test tube (B)10-2 to test tube (C)10-3, and its repeat up to 5 times ,(D)10-4 and (E)10-5(Nair.S, Baranwal.S, et.al,2021).1 ml sample from each test tubes poured within individual agar petri plates through micro pipet. After 6 days pure blast pathogen culture slants were prepared, keeping them at normal room temperature. After one week creamy coloured mycelium grew all over the slants. 
Seedling Preparation:  Lalat variety of Rice was purchased from the Plant breeding and Genetics Department of Birsa Agriculture University, Ranchi, Jharkhand. Seeds were grown on a small area with proper water supply for 25 days before planting into proper field at that time seedlings heights were 15 to 20 cm.
Field Preparation: A 35 ×40 feet agriculture land was prepared in Kanke Block Area of Ranchi District of Jharkhand State. Main Field was properly ploughed puddled and surface levelling with proper water suppling channel, also added NPK for proper Growth.
Transplanting: Seedlings were uprooted carefully from first land and transplanting to the another field one by one 2-3 seedlings together into the muddy area kept spacing 20×20 cm in between two hill. Total seven experiment area was prepared and each area contains four replicas. 
Pathogen Inoculation: A week after transplanting, seedlings had adapted perfectly on the new field. Blast pathogen Inoculation procedure had started on early stage at 32th day.  Two methods were followed 1- Took 28 numbers of infected test tubes, with a cotton swab infection were transfer from test tube to plant body through rubbing method. 2- Infection were collected from the sample slants, mixed it properly with water then sprayed the solution all over the field.  Swabbed areas were cover through polyethylene bags (Kumar.J and Doshi,2018). Except the Control, it was planted very far from the other treatments. This inoculation methos was applied in two times, two days for two weeks during the morning before sunrises and in the afternoon after sunset. 
Appearing of Infection: Initially water soaked like small spots were notified on leaves gradually its enlarged with dark brown boarder while pale white more or less greyish center. Leaf blade and sheath started to rotting and drying, nodal part become very soft and break it easily on the later stage. Panicles affected with dark brown colours without grains or some time incomplete grains. High humidity, cloudy weather is a favourable for Blast pathogen.
Biopesticides Preparation- Three invasive plants were selected for treated against this fungal infection, Lantana camera, Ipomoea carnea, Parthenium heterosporous and the fourth was mixture of all those extractions.  All invasive plant’s leaves, twigs and soft stem parts were collected from the roadside in adequate amount, washing them properly to removed dust, then deep them into water for 24 hrs into the different containers, then all containers were boiled for 3 hr separately. A dark green strong unpleasant smell solution were ready for used as plant-based pesticide.  
Applying of Biopesticides: Total seven treatments was designed in RBD style, one of then Control (without any infection inoculation and spraying any solution) named T7. Rest T1 toT6 tagged field were inoculated with infection. T1 field treated with Lantana camera extracted biopesticide, T2 with Ipomoea carnea extraction, T3 with Parthenium heterosporous extracted biopesticides, T4- field treated with mixture of all four invasive  plants extracted biopesticides, T5- fields crops were protected by chemical pesticide solution and lastly T6 field treated with only infection without spraying any disease preventing solution.
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  Fig. 1: Rice Experimental Plot.
                                                   Result
  
[bookmark: _Hlk210981861]Percentage of Disease Plant: 
FORMULA: (Number of Diseased Plants/Total no. of Plants) ×100 Yadav. P et al (2022)
	Treatment
	Percentage of disease (R1)
	Percentage of disease (R2)
	Percentage of disease (R3)
	Percentage of disease (R4)
	Mean ± SD

	T1
	53.99
	53.98
	54
	53.99
	53.99±0.07

	T2
	16.11
	16.11
	16.09
	16.12
	16.10±0.01

	T3
	58.56
	59.48
	59.65
	58.27
	58.99±0.58

	T4
	49.12
	48.99
	48.15
	48.25
	48.62±0.43

	T5
	56.99
	56.12
	56.48
	56.12
	56.42±0.35

	T6
	82.18
	82.19
	82.12
	82.18
	82.16±0.03

	T7
	12.92
	12.91
	12.89
	12.86
	12.89±0.02


Table 1a: Percentage and Mean ± SD of Disease Plant
 
	Source
	D.F.
	S.S.
	M.S.
	Cal F
	Tab F
	S. Em.
	 
	C.D.

	Replication
	3
	0.40
	0.13
	1.08
	3.16
	0.13
	 
	N.S.

	Treatment
	6
	14553.57
	2425.59
	19519.39
	2.66
	0.18
	 
	0.52

	Error
	18
	2.24
	0.12
	 
	 
	 
	 
	 

	Total
	27
	14556.20
	 
	 
	 
	C.V. %
	 
	0.75


Table 1b: ANOVA outcomes of the Percentage of Disease Plant
Table 1: Percentage of infection
FORMULA: (Total Area- uninfected area) = Infected Area.
	Treatments
	Average Infected Area (R1)
	Average Infected Area (R2)
	 Average Infected Area (R3)
	Average Infected Area (R4)
	Mean

	T1
	49.125
	49.146
	49.178
	48.199
	48.91±0.41

	T2
	21.936
	21.976
	21.952
	21.964
	21.95±0.01

	T3
	52.976
	52.956
	52.982
	52.845
	52.93±0.06

	T4
	48.976
	48.967
	48.956
	48.972
	48.96±0.01

	T5
	51.985
	51.925
	51.997
	51.956
	51.96±0.03

	T6
	79.995
	80.023
	79.923
	79.985
	79.98±0.04

	T7
	9.845
	9.875
	9.826
	9.715
	9.815±0.06


 Table 2a. Area of Plant Infections (cm) and Mean 

	Source
	D.F.
	S.S.
	M.S.
	Cal F
	Tab F
	S. Em.
	 
	C.D.

	Replication
	3
	0.16
	0.05
	1.67
	3.16
	0.07
	 
	N.S.

	Treatment
	6
	12540.92
	2090.15
	67156.05
	2.66
	0.09
	 
	0.26

	Error
	18
	0.56
	0.03
	 
	 
	 
	 
	 

	Total
	27
	12541.63
	 
	 
	 
	C.V. %
	 
	0.39


Table 2b. ANOVA outcomes of the Area of Plant infections (cm)
Table 2: Area of plant infection
FORMULA: (Total leaves area – uninfected area) = infected area.
	Treatments
	Average of Leaves Infections area (R1)
	Average of Leaves Infections area (R2)
	Average of Leaves Infections area (R3)
	Average of Leaves Infections area (R4)
	Mean 

	T1
	14.156
	13.998
	14.132
	14.169
	14.11±0.07

	T2
	8.954
	9.236
	9.235
	9.198
	9.155±0.12

	T3
	19.187
	18.967
	18.981
	19.152
	19.07±0.10

	T4
	12.985
	12.892
	12.954
	12.898
	12.93±0.04

	T5
	17.156
	17.121
	17.108
	17.182
	17.14±0.03

	T6
	27.982
	27.966
	28.116
	27.983
	28.01±0.06

	T7
	5.965
	6.128
	5.924
	6.158
	6.043±0.10


Table 3a. Average Area of Leaves Infections (cm) and Mean

	Source
	D.F.
	S.S.
	M.S.
	Cal F
	Tab F
	S. Em.
	 
	C.D.

	Replication
	3
	0.02
	0.01
	0.56
	3.16
	0.04
	 
	N.S.

	Treatment
	6
	1238.37
	206.40
	22895.71
	2.66
	0.05
	 
	0.14

	Error
	18
	0.16
	0.01
	 
	 
	 
	 
	 

	Total
	27
	1238.55
	 
	 
	 
	C.V. %
	 
	0.62


Table 3b: ANOVA outcomes of Average Area of Leaves Infections (cm) 
Table 3: Leave area infection
FORMULA: Add all good grains per branch/Total no of branches
	Treatments
	Good Grains (R1)
	Good Grains (R2)
	Good 
Grains (R3)
	Good Grains (R4)
	Mean

	T1
	122.86
	123.15
	122.94
	123.19
	123.03±0.14

	T2
	138.95
	138.92
	137.12
	138.92
	138.47±0.78

	T3
	102.95
	103.96
	103.11
	102.86
	103.22±0.44

	T4
	128.96
	128.87
	128.93
	129.16
	128.98±0.11

	T5
	116.12
	115.99
	115.98
	116.11
	116.05±0.07

	T6
	29.19
	30.12
	29.87
	28.97
	29.54±0.47

	T7
	148.92
	149.1
	148.99
	148.98
	148.99±0.06


Table 4a. Numbers of Good Grains (per branch) and Mean

	Source
	D.F.
	S.S.
	M.S.
	Cal F
	Tab F
	S. Em.
	 
	C.D.

	Replication
	3
	0.75
	0.25
	1.28
	3.16
	0.17
	 
	N.S.

	Treatment
	6
	37483.52
	6247.25
	31952.93
	2.66
	0.22
	 
	0.66

	Error
	18
	3.52
	0.20
	 
	 
	 
	 
	 

	Total
	27
	37487.80
	 
	 
	 
	C.V. %
	 
	0.39


Table 4b: ANOVA outcomes of Numbers of Good Grains (per branch) 
Table 4: Numbers of Good Grains 
FORMULA: Add all infected grains per branch/ Total no of branches.
	Treatments
	Infected Grains (R1)
	Infected Grains (R2)
	Infected Grains (R3)
	Infected Grains (R4)
	Mean

	[bookmark: _Hlk207743303]T1
	39.998
	40.132
	39.982
	40.185
	40.07±0.09

	T2
	20.658
	20.175
	20.765
	20.124
	20.43±0.28

	T3
	54.856
	53.845
	53.846
	54.193
	54.18±0.41

	T4
	36.124
	36.268
	36.561
	35.952
	36.22±0.22

	T5
	43.925
	44.121
	43.895
	44.135
	44.01±0.11

	T6
	93.476
	94.103
	93.872
	93.398
	93.71±0.29

	T7
	17.986
	17.895
	18.102
	17.962
	17.98±0.07


Table 5a. Numbers of Infected Grains (per branches) and Mean


	Source
	D.F.
	S.S.
	M.S.
	Cal F
	Tab F
	S. Em.
	 
	C.D.

	Replication
	3
	0.11
	0.04
	0.44
	3.16
	0.11
	 
	N.S.

	Treatment
	6
	15531.42
	2588.57
	30559.82
	2.66
	0.15
	 
	0.43

	Error
	18
	1.52
	0.08
	 
	 
	 
	 
	 

	Total
	27
	15533.06
	 
	 
	 
	C.V. %
	 
	0.66


Table 5b. ANOVA outcomes of the Number of Infected Grains (per branches)
Table 5: Infected grains
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Fig 2: Blast infection in rice (T-1 to T-6)
 
  Graph 1: Percentage of Disease
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Graph 2: Area of Infection  	      


Graph 3: Leaves infection area

Graph 4: Good Grains                                 

Graph 5: Infected Grains

 
Graph 6: Bar Graph indicating the percentage of infection         

                
[bookmark: _Hlk210377791] Graph 7: Bar Graph indicating the area of infection
                     
 Graph 8: Bar Graph indicating the leaf infection area 

                                                                           
Graph 9: Bar Graph indicating good grains

   Graph 10: Bar Graph indicating infected grains

                                                                 Discussion
Table no. 1, Percentage of infection: The highest percentage of infection was acquired in T6 (82.16%), which failed to protect crops effectively. T2 was inoculated with an infection, but its infection (16.10%) was nearly the same as that of control T7 (12.86%). Intermediate-level protection capacity was noted in T4 (48.62%), T1(53.99%), T5(56.42%), and T3 (58.99%).
The analysis of variance (ANOVA) revealed a highly significant effect of treatments. The calculated F-value 19519.39 > F-value (2.66) at the 5% level of significance, indicating that the treatments differed significantly from each other. and replication effect, F = 1.08 < 3.16 non-significant described the uniform environment.
Table no. 2, Area of plant infection: T7 recorded the lowest infected area (9.815 ± 0.06), indicating the highest level of effectiveness in reducing disease severity. This was followed by T2 (21.95 ± 0.01), which also showed a considerable reduction compared to other treatments. In contrast, T6 exhibited the highest infected area (79.98± 0.04), suggesting poor control efficiency. 
Anova result: Calculated F value 670156.05> F-value (2.66) at 5%.CD value 0.26 and CV value-0.39%, replication effect -1.67, describe experiment was statistically significant with a uniform environment.
Table no. 3, Leave area infection: like the plant area infection, T7 control plants leaves infected by 6.043± 0.10, and T2 leaves infected by 9.15± 0.02, which was much better than the other treatments, T1 (14.11 ± 0.07) and T4 (12.93 ± 0.04). T3 (19.07 ± 0.10) and T5 (17.14 ± 0.03) report a high level of infection, followed by T6 (28.01 ± 0.06).
Anova Table: 
F-value (22895.71) was much greater than the tabulated F-value (2.66), indicating treatments differed significantly from each other. CV Value-0.62% and CD- Value-0.14 at 5% level denote that the experiment was reliable.
Table no. 4, Number of good grains: T7 contains an average of 148.99 seeds, while T2 contains 138.47. Intermediate values were moderately well in T1-123.03 and T4-128.98, comparatively in T5-116.05 and T3-103.22 and T6 contains the average least number of good grains was 29.54.
Anova Analysis- 
CF-value 31952.93> Table F-value 2.66, highly significantly different, C.V value= 0.39% was a reliable experiment with CD Value-0.66 and replication effect (F)= 1.28 < 3.16 was non-significant.
Table no. 5, Infected grains: the lowest number of infected grains was observed in T7 -17.98 ± 0.07, followed closely by T2 -20.43 ± 0.28, indicating superior efficacy in reducing grain infection. In contrast, T6 recorded the highest infection 93.71 ± 0.29. Intermediate levels of infection were noted in T1-40.07 ± 0.09, T4-36.22 ± 0.22, and T5-44.01 ± 0.11, while T3 showed a comparatively high variability in replication data with a mean value of 54.18 ± 0.41.
Anova Result-
CF-value 30559.82 > Tabulated F-value 2.66 was significant at 5% level, C.V =0.66%  and CD=0.43 showed reliable data.
The analysis of variance (ANOVA) revealed a highly significant difference (p < 0.01) among treatments with respect to disease incidence. Further comparison of treatment means using the Least Significant Difference (LSD) test at 5% probability level indicated that T7 and T2 were statistically superior to all other treatments, recording significantly lower disease percentages. Treatments T1, T3, T4, and T5 formed a homogeneous group, were significantly less effective than T2. The highest disease incidence was observed in T6 treated with only infection.
                                                  Conclusion 
Biopesticides regulation very strict in Europian Countries, only four type biopesticide are approved by  EU legislation Barros-Rodríguez A et al (2020).These countries now using digital technologies, AI, robotics for optimal resource utilization, promoting sustainable crop production known as the green deal.8 China uses the Rice-crayfish integrated farming system (RCIS), mixed chemical pesticide with biopesticides to enhance the crop’s nutritional value, soil fertility, and reduce the toxicity level, as well as total cost. Chemical pesticides adversely affect aquatic life, hamper the pH value of soil, cause cancer, kidney disease, neuro problems. Union Carbide Plant used MIC methyl iso cyanide to make chemical pesticides, took more than 15000 lives, more than 500000 were injured, babies born with chronic respiratory diseases, cancers, birth defects, and blindness still now in Bhopal. Major component of chemical pesticides neonicotinoids acts on nicotinic acetylcholine receptors in insects responsible for colony collapse disorder of bees. Carbamates highly toxic substance, Organochlorine are responsible for bioaccumulation. Chemical pesticides protect crops simultaneously causes harmful affect to environments. Plants also contain identical chemical substance but their adverse effects are minimum or not life threatening. Invasive plants such a powerful group which never destroy by any pathogen or external forces. Their chemical constitute can be act as a protector for other crops to enhance defense power against pathogens.
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