In vitro Evaluation of Different Phytoextracts against Curvularia lunata of Cotton
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ABSTRACT
The use of plant-derived products as eco-friendly alternatives to synthetic fungicides has gained considerable attention in plant disease management. In the present investigation, the antifungal efficacy of six different phytoextracts at 10 per cent concentration along with an untreated control was evaluated against Curvularia lunata under in vitro conditions using the poisoned food technique. All the tested phytoextracts significantly reduced the colony diameter and enhanced mycelial growth inhibition compared to the control. Among the botanicals, garlic bulb extract exhibited the minimum colony diameter (18.33 mm) and maximum mycelial growth inhibition (79.64%), followed by neem leaf extract. The least inhibitory effect was recorded with datura leaf extract. The study highlights the potential of phytoextracts, particularly garlic and neem, as effective and environmentally safe components for managing Curvularia lunata.
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1. INTRODUCTION
Cotton (Gossypium hirsutum L.) is one of the most important fiber crops playing a key role in the economic and social scenario of the globe. India is one of the major cotton growing countries in the world. India ranks first in area and second in the total production of cotton in the world. Cotton is grown worldwide for its natural fiber and oil. Cotton is primarily a raw material for a thriving textile industry and is also one of the most ancient and essential commercial crops, second only to food grains. Among which, the Curvularia leaf spot of cotton caused by Curvularia lunata is observed in moderate form causing considerable damage in recent times but the disease has the potential to be severe and it could become significant concern for the cotton growers.  
Cotton is grown worldwide for its natural fibre and oil. Cotton seed contain 30.00 per cent starch, 25.00 per cent oil and 16.20 per cent protein. It is also being used in the manufacture of medicinal supplies, tarpaulin, cordage and belting. The cotton hulls serve as roughage for livestock and the fuzz (short seed hair) is used in the manufacture of papers, plastics, carpets, rayon, explosives and cotton wool (Prasad, 2015).
Cotton is an important fibre yielding crop of global importance, which is grown in tropical and subtropical regions of more than 80 countries of the world. It is an important agriculture commodity traded all over the world. The major cotton producing countries are USA, China, India, Pakistan, Uzbekistan, Egypt, Argentina, Australia, Greece, Brazil and Turkey. In total global cotton production 70.00 per cent cotton production comes from 4 countries, which includes China (27%), India (22%), USA (13%) and Pakistan (8%). For many developing and underdeveloped countries cotton export is the main source of foreign exchange earnings (Shreedevi andKulkarni, 2015).
In the world cotton scenario, current year China is the leading producer of cotton with 56.00 lakh tones equivalent to 329 lakh bales of 170kg. India is the second largest producer of cotton with 53.85 lakh tones equivalent to 316 lakh bales of 170kg followed by Brazil (33.00 lakh tones or 194 lakh bales) and the USA (27.07 lakh tones or 159 lakh bales). These countries contribute 70 per cent of the world's cotton production from 63 per cent of the world cotton area. India is the leading country in terms of area under cotton, which cultivates cotton in around 113 lakh hectares, which is around 39 per cent of the world cotton area (Anonymous, 2025). According to FAO (2017), world cotton production is projected to grow 1.8 per cent annually over the next ten years, reaching 26.10 megatons (Mt) in 2026, which is 12 per cent higher than during the base period (Nahar et al., 2019).
Indian cotton scenario has been highly fluctuating due to biotic as well as abiotic stresses and competition from other crops in recent years. The cotton production in India during 2024-25 is estimated to produce 299.26 lakh bales of 170kg from 113.60 lakh ha with a productivity of 448kg lint/ha as estimated by the Directorate of Economics and Statistics, Ministry of Agriculture and Farmers Welfare, New Delhi. The area under cotton in the current year in the country decreased by 10.46 per cent and cotton production decreased by 7.98 per cent compared to last year (Anonymous, 2025).
In the current year 2023-24, Gujarat, Maharashtra and Telangana were the major cotton growing and producing states in the country. These states are estimated to grow 72.64 per cent area under cotton and are estimated to produce 72.76 per cent of the country's cotton production. There is a significant decline in the area under cotton in the current year in southern states to the tune of 20.22 per cent and production is also expected to decline by 22.76 per cent (Anonymous, 2025).
The cotton export from the country was on average 16.39 lakh bales from the year 2010-11 to 2023-24, whereas the export was 66.28 lakh bales in the same period. Indian cotton imports were reduced from 14.60 to 12.00 lakh bales and exports increased from 15.89 to 27.00 lakh bales compared to last year. India maintains 86 per cent of the total supply for domestic consumption and export, and the remaining 13 per cent is kept as reserve stock (Anonymous, 2025).
Cotton is grown in varied or diverse agro climatic conditions, varying from 8-32°N latitude and 70-80°E longitude in three areas, viz., Northern, Central and Southern zones of India. Approximately 65 per cent of India’s cotton is produced under rain fed conditions and 35 per cent on irrigated lands. Cotton is a warm climate crop sown in spring or early summer (April/May) and harvested in early winter (October/November). The optimum temperature is required for the growth of cotton ranged between 20 to 30°C and primarily grown on black to alluvial soil with pH range 5.5 to 8.5 (Chidambaram, 2007).
Biotic stress caused by a variety of pathogens and pests has substantial negative impact on cotton and contributes 10 to 30 per cent annual losses worldwide. Among the important pathogens affecting cotton are fungi and bacteria that infect leaves, stems, fruits and roots. In India, cotton foliar diseases were estimated to cause yield losses ranging from 20 to 30 per cent (Sampathkumar et al., 2023). 
Cotton is affected by a number of important diseases that limit production in all locations where, the cotton crop is grown. As a subtropical to tropical crop that is grown over a wide range of latitudes as well as a perennial plant grown as an annual crop, cotton is often under stress that may exacerbate specific disease problems (Rothrock et al., 2015). The most common cotton diseases reported in India are Wilt (Fusarium oxysporumf. sp. vasinfectum (G.F. Atk.) W.C. Snyder & H.N. Hansen), Root rots (Rhizoctonia bataticola (Taubenh.), Verticillium wilt (Verticillium dahlia Kleb.), Anthracnose (Colletotrichum gossypii) Southworth. or C. capsici (Syd.) Butler & Bisby), Grey mildew (Ramularia areola G.F. Atk.), Blackarm (Xanthomonas campestris pv. malvacearum (Pammel) Dowson), Leaf blight (Alternaria macrospora Zimm), Leaf curl (Cotton leaf curl virus), Corynespora leaf blight (Corynespora cassiicola (Berk. & M. A. Curtis) C. T. Wei, Curvularia leaf spot (Curvularia lunata (Wakker) Boedijn), Boll rot and physiological disorders as Para wilt, Leaf reddening and sometimes leaf elongation etc. The bacterial blight is the mostwide spread and destructive disease reported to cause yield losses of about 10 to 30 per cent (Kalpana et al., 2004) and (Sandipan et al., 2016). Losses due to Alternaria leaf spot (26.6%) however, Alternaria alternate (Fries) Keissler has the potential to cause yield loss up to 30 per cent under severe infection, grey mildew (29.2%) and Myrothecium leaf spot (29.10%) have been reported. The symptoms of the disease can appear on the leaves and cotton bolls (Suassuna et al., 2006). Cotton boll rot can cause 20-30 per cent losses in productivity, (Iamamoto, 2007). In 1994, Curvularia leaf spot affected 20 per cent of the summer maize in the Beijing plains, which resulted in 60 per cent grain loss (Wang et al., 2022). 
The symptoms of Curvularia leaf spot appear initially as small circular brown to brownish black spot surrounding with yellow hallow, later it become dark yellow to brown hallow surrounding to brownish black spots (Joshi et al., 2023).
Curvularia is a wide spread air borne facultative weak pathogen, which mostly survives as a saprophyte in tropical and sub-tropical areas. It is a dematiaceous, filamentous fungus. Curvularia spp. are darkly pigmented fungi with spores (conidia) efficiently adapted for most aerial dissemination. Some species have caused devastating disease epidemics of important food crops such as rice, wheat and maize (Sivanesan, 1987).This disease is newly introduced into South Gujarat region and has a wide host range including vegetables, ornamentals, weeds, cereals and other cash crops so, there is a high risk of cross infection possibilities. Hence, it is felt necessary to conduct systemic investigation in the respective topic. Curvularia is characterized by septate mycelium, dark brown hypha 1.5-4.5μ in diameter, conidiophores are erect, swollen at the base, lower part straight, upper part flexuous, geniculate, septate, smooth, brown in colour, 30-268μ long, 3-6μ thick bearing conidia in clusters of 3-8. Conidia are straight or slightly curved 3 septate, 18-30 × 7-15μ in size (Bhatt and Kumar, 2018). The Curvularia leaf spot injures or kills the leaf tissues and thereby reduces the area of chlorophyll which involved in photosynthesis. If considerable leaf area is killed, then vigour and yields are reduced drastically.
Chemical fungicides has often been used to control these diseases, but this conduct is associated to negative environmental impacts, potential human exposure to pesticides, and deposition of residues on the fruits. However, the effectiveness of synthetic fungicides has been reduced by the frequent development of resistance by the pathogens. Hence there is a great demand for safer, alternative and effective chemotherapeutic agents. Currently, the search for natural products with novel uses, particularly related to disease management is very active. Aromatic and medicinal plants have attracted interests in the field of plant disease control, particularly plant extracts with antimicrobial properties and contain a spectrum of secondary metabolites such as alkaloids, quinones, flavonoids, glycosides, saponins, tannins and terpenoids. The concentration of these bioactive compounds in each plant species depends on the environmental conditions and pathosystem .
Botanical extracts offer a promising alternative due to their biodegradability, low toxicity and availability. Several plant species possess antifungal compounds such as phenolics, alkaloids and essential oils that inhibit fungal growth. Therefore, the present investigation was undertaken to evaluate the in vitro efficacy of different phytoextracts against Curvularia lunata. These constraints have stimulated studies on the development of safer, cheaper, and effective control measures against leaf spot of cotton and that can be recommended to all cotton growers. This has brought about the introduction of the use of natural plant extracts in the control of this disease, which will have no side effect on the agro ecosystem, readily available and require little or no skill for its application. In order to combat pest and pathogen attacks, plants have over the years developed a number of protective mechanisms such as repellent pesticidal action. Aqueous extracts of some plants are known to have toxic properties, roots, leaves and other parts of plants contain chemicals which when present in sufficient concentration exerts toxic effect on the plant pathogens.
MATERIALS AND METHODS
The present investigation was carried out under laboratory conditions at Department of  Plant Pathology, Post Graduate Laboratory, N. A.U., Navsari, Gujarat
Fresh plant parts were collected and washed first in tap water and then in distilled water. Hundred grams of fresh sample was chopped and then crushed in surface sterilized pestle and mortar by adding 100ml sterile water (1:1 w/v). The extract was filtered through two layers of muslin cloth and then centrifuged at 10,000 rpm. Finally filtrate thus obtained was used as stock solution (Photograph 1) (Sindhan et al., 1999 and Manavadria et al., 2024).
To study the antifungal mechanism of plant extracts, poisoned food technique was used (Nene and Thapliyal, 1973). 10ml of stock solution was mixed with 90ml of sterilized molten PDA medium, so as to get 10 per cent concentration. The media was thoroughly shaken for uniform mixing of the extract. To avoid the bacterial contamination, a little amount of streptomycin was added in each flask before plating (Hiremath et al., 2020).
Each plate was inoculated with 5mm disc of ten days old culture of Curvularia lunata with the help of sterilized cork borer. The inoculated Petri plates were incubated at 27±2°C for the ten days. A control was also maintained where, the media was not supplemented with any of the plant extracts. The experiment was conducted in completely randomized design with three repetitions. The colony diameter was measured after ten days of incubation.
The efficacy of botanicals was expressed as the per cent inhibition of mycelial over control which was calculated by using the formula given by Asalmol et al. (1990). 

Where, 
 I = Inhibition of mycelium growth (%)
C = Radial growth of mycelium in control (cm)

T = Radial growth of mycelium in treatment (cm)

Table  1. List of plant extracts to be used for the experiment
	Tr. No.
	
Treatments

	Plant part used
	
Concentrations (%)

	T1
	Garlic bulb extract
(Allium sativum L.)
	Bulb
	10

	T2
	Neem leaf extract
(Azadiracta indica A. Juss)
	Leaves
	10

	T3
	Onion bulb extracts
(Allium cepa L.)
	Bulb
	10

	T4
	Datura leaf extract
(Datura starmonium L.)
	Leaves
	10

	T5
	Ginger
(Zingiber officinale R.)
	Rhizome
	10

	T6
	Turmeric
(Curcuma longa L.)
	Rhizome
	10

	T7
	Absolute control
(Without treatment)
	-
	-
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Photograph 1: Different types of plant extracts used in the experiment
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RESULTS AND DISCUSSION
Many phytoextracts are known to have inhibitory effect on the growth and reproduction of different fungi. This information is certainty useful in exploiting inhibitory principle for developing botanical fungicides in plant disease management. In the present investigation, six different plant parts at 10 per cent concentration with control were screened by poisoned food technique under in vitro condition to know the inhibitory effect on the growth of Curvularia lunata. The findings in regard to its colony diameter and suppression of mycelial development are recorded in (Table 2). The findings showed that each of the plant extracts examined was fungistatic or antifungal against Curvularia lunata, resulting in a significant decrease in colony diameter and an increase in inhibition as compared to the untreated control. The colony diameter was decreased and its inhibition was increased in relation to the concentrations of the plant extract tested (Table 2). 
At 10 per cent concentration the colony diameter of Curvularia lunata was ranged from 18.33mm in Garlic bulb extract (Allium sativum L.) to 46.78mm in Datura leaf extract (Datura stramonium L.). The minimum colony diameter was observed in the Garlic bulb extract with 18.33mm which, was statistically superior over the rest of phytoextracts and it was followed by Neem leaf extract (Azadirachta indica A. Juss.) 20.20mm, Onion bulb extract (Allium cepa L.) 28.57mm and Turmeric (Curcuma longa L.) 32.78mm.
However, the maximum colony diameter was observed in Datura leaf extract (Datura stramonium L.) 46.78mm, which was followed by Ginger (Zingiber officinale R.) 33.33mm (Table 2, Photograph 2). 
Maximum mycelial growth inhibition at 10 per cent concentration was observed in Garlic bulb extract with 79.64 per cent followed by Neem leaf extract with 77.78 per cent, Onion bulb extract with 68.25 per cent and Turmeric rhizome with 67.57 per cent. The least inhibition was observed in Datura leaf extract with 48.35 per cent, which was followed by Ginger rhizome with 63.85 per cent (Table 2, Fig. 1). 
The present findings are in agreement with the earlier research workers of Sumangala et al. (2008) evaluated various fungicides, botanicals and bioagents against Curvularia lunata, a causal agent of grain discoloration in rice. Among the seven botanicals tested, garlic bulb extract (96.44%) at 10 per cent concentration was found effective in inhibiting the growth of pathogen. Zarafi and Moumoudou (2010) evaluated the efficacy of cold and hot water extracts of neem leaf and seed, garlic bulb, mahogany seed, ginger rhizome and shea butter leaf against Curvularia eragrostidis (Hennings) Meyer, the causal agent of midrib spot of pearl millet. The coldwater extract of each tested plant material reduced the mycelial growth, sporulation and spore size of the pathogen as compared to the hot water extracts. Among the plant extracts, garlic bulb has the highest inhibitory effect while, ginger rhizome has the least effect of both the cold and hot water extracts. Yeasmin et al. (2012) conducted an experiment on the effects of garlic extract, allamanda leaf extract and Provax-200 on seed borne fungi of rice caused by Curvularia oryza Bugnicourt. They found that all the treatments significantly reduced the seed borne fungi up to 100 per cent over the control and garlic extract was found the best against the pathogen. Rao et al. (2021) tested the bio efficacy of different plant extracts viz., garlic, neem, datura, calotropis, turmeric and asafoetida on the mycelial growth of Curvularia lunata causing grain discoloration in rice by using poisoned food technique. Among all the plant extracts, garlic extract was highly effective and resulted complete inhibition (100%) at all the concentrations (2%, 3%, 4% and 5%) followed by neem extract (100%) inhibition at 15 per cent and 20 per cent concentrations over the mycelial growth of the pathogen as compared with other plant extracts.




Table 2. In vitro efficacy of different phytoextracts against Curvularia lunata
	  Sr.
  No.
	Name of Phytoextracts
	Plant part used
	Colony diameter (mm)
	Mycelial growth inhibition (%)

	T1
	Garlic bulb extract 
(Allium sativum L.)
	Bulb
	18.33
	79.64#
(63.15)

	T2
	Neem leaf extract 
(Azadirachta indica A. Juss.)
	Leaves
	20.20
	77.78
(61.85)

	T3
	Onion bulb extract 
(Allium cepa L.)
	Bulb
	28.57
	68.25
(55.67)

	T4
	Datura leaf extract 
(Datura stramonium L.)
	Leaves
	46.78
	48.35
(44.02)

	T5
	Ginger (Zingiber officinale R.)
	Rhizome
	33.33
	63.85
(53.03)

	T6
	Turmeric (Curcuma longa L.)
	Rhizome
	32.78
	67.57
(54.96)

	T7
	Absolute control 
(Without treatment)
	-
	90.00
	0.00
(0.00)

	
	SEm ±
	
	0.70
	0.51

	
	CD at 5 %
	
	2.15
	1.58

	
	CV %
	
	3.16
	1.87


 # Figures outside the parentheses are original values where in parentheses are arcsinetransformed values and average of three repetition 
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Fig.1 Effect of plant extract on the mycelial growth inhibition of 
Curvularia
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CONCLUSION
The present study clearly demonstrated that phytoextracts possess significant antifungal activity against Curvularia lunata under in vitro conditions. Among the tested botanicals, garlic bulb extract was found to be the most effective, followed by neem leaf extract. These botanicals can be recommended as potential eco-friendly alternatives to chemical fungicides for managing diseases caused by Curvularia lunata. Further studies under field conditions are warranted to validate their practical applicability.
ACKNOWLEDGEMENT
The authors express sincere gratitude to the Department of Plant Pathology, N. M. College of Agriculture, Navsari Agricultural University, Navsari, Gujarat for providing laboratory facilities and necessary support for conducting the present investigation.

[bookmark: _GoBack]REFERENCES
Anonymous (2017). https://en.wikipedia.org/wiki/Cotton
Anonymous (2025). ICAR-AICRP (Cotton) Annual Report (2024-25). ICAR - All India Coordinated Research Project on Cotton, Nagpur: 
Asalmol, M. N.; Sen, B. and Awasthi, J. (1990). Role of temperature and pH in antagonism of Aspergillus niger and Trichoderma viride against Fusarium solani. In: Proc. Indian Phytopathological Society (WZ) on Biocontrol of Plant Pathogen, Pune. pp 11-13. 
Bhatt, D., & Kumar, P. (2018). Effect of Media, Temperature and Light Wavelength on the Growth of Curvularia lunata Causing Curvularia Leaf Spot of Maize. International Journal of Current Microbiology and Applied Sciences. https://doi.org/10.20546/ijcmas.2018.709.275
Chidambaram, P., Mathur, S. B., & Neergaard, P. (1973). Identification of seed borne Drechslera spp. In *International Seed Testing Association (ISTA) Handbook on Seed Health Testing* (pp. 165-207). ISTA.
Hiremath, I. G.; Huilgol, S. N.; Hegde, Y. R.; Basavaraja, G. T. and Kullalli, K. G. (2020). In vitro bio-efficacy of botanicals against Corynespora cassiicola (Berk. and Curt.) Wei causing target leaf spot of soybean. Journal of Pharmacognocy and Phytochemistry, 9(5): 1013-1016.
Iamamoto, M. M. (2007). Doenças do algodoeiro. Fundação de Apoio a Pesquisa, Ensino e Extensão, Jaboticabal, Brasil, pp 62.
Joshi, S. H., Pandya, J. R., & Chaudhary, D. H. (2023). Symptomatology of leaf spot disease of cotton caused by Curvularia lunata (Wakker) Boedijn. The Pharma Innovation Journal, 12(2), 363-365. https://doi.org/10.22271/tpi.2023.v12.i2e.18444
Kalpana, P.; Chellamuthu, V. and Jeyalakshmi, C. (2004). Screening of cotton hybrids against bacterial blight incited by Xanthomonas campestris pv. malvacearum (Smith) Dye, Paper presented in International Symposium Strategic Sustainable Cotton Production- A Global Vision, 3: pp 373-374.
Manavadria, T. D. (2024). Studies on cotton wilt caused by Fusarium oxysporum f. sp. Vasinfectum (Akt.) W.C. Snyder and H. N. Hansen. Thesis M.Sc.(Agri.), Navsari Agricultural University, Navsari, India. 26 p. 
Nahar, M. N., Hosen, S., & Shamsi, S. (2019). Prevalence of fungi associated with seeds of three cotton varieties (Gossypium arboreum L.) in storage. Bioresearch Communications, 5(1), 642-648. https://www.bioresearchcommunications.com/index.php/brc/article/view/73
Nene, Y. L., & Thapliyal, P. N. (1979). Fungicides in plant disease control. Oxford and IBH Publishing Co.
Prasad, J. (2015). Studies on root rot of cotton (Gossypium arboretum L.) incited by (Macrophomina phaseolina (Tassi) Gold.) with special reference to rhizosphere relationship. Thesis M.Sc. (Plant Pathology). Rajasthan Agricultural University, Bikaner.
Proto, M., Supino, S., & Malandrino, O. (2000). Cotton: A flow cycle to exploit. Industrial Crops and Products, 11, 173-178. https://doi.org/10.1016/S0926-6690(99)00060-6
Rao, S. S., Kumar, M. R., Madhusudhan, P., & Reddy, B. R. (2021). Comparative efficacy of different plant extracts on mycelial growth of Curvularia lunata (Wakker) Boedijn causing rice grain discoloration in vitro. The Pharma Innovation Journal, 10(5), 1151-1155. https://www.thepharmajournal.com/archives/2021/vol10issue5/PartO/10-5-100-684.pdf
Rothrock, C. S., Woodward, J. E., & Kemerait, R. C. (2015). Diseases. In D. D. Fang & R. G. Percy (Eds.), *Cotton* (Second ed., Agronomy Monograph 57, pp. 465-508). American Society of Agronomy Inc., Crop Science Society of America Inc., Soil Science Society of America Inc. https://doi.org/10.2134/agronmonogr57.2014.0071
Sampathkumar, A., Kulkarni, V. R., Nidagundi, J. M., & Prakash, A. H. (2023). Occurrence and Present Situation of Cercospora Leaf Spot Disease of Cotton in South Zone of India. Biological Forum - An International Journal, 15(4), 301-306. https://www.researchtrend.net/bfij/
Sandipan, P. B., Patil, P. V., Patel, R. D., Bhanderi, G. R., Desai, H. R., & Solanki, B. G. (2016). Studies on bacterial blight of cotton with different weather parameters under South Gujarat condition. Indian Journal of Plant Protection, 9(2), 547-550. https://doi.org/10.15740/HAS/IJPP/9.2/547-550
Shreedevi  B. C. and Kulkarni V. S. (2015). Trends in area, production and productivity of cotton in India an economic analysis. International Journal of Agricultural and Statistical Sciences, 11(2):533-536.
Sindhan, G. S., Hooda, I., & Parashar, R. D. (1999). Evaluation of plant extracts for the control of powdery mildew of pea. Indian Journal of Mycology and Plant Pathology, 29(2), 257-258.
Sivanesan, A. (1987). Graminicolous species of Bipolaris, Curvularia, Drechslera, Exserohilum and their teleomorphs. Mycology Papers, 158: 1-261.
Suassuna, N. D., Chitarra, L. G., Asmus, G. L., & Inomoto, M. M. (2006). Manejo de doenças do algodoeiro. Circular Técnica, Embrapa Algodão, 97. http://www.infoteca.cnptia.embrapa.br/infoteca/handle/doc/274818
Sumangala, K.; Patil, M. B.; Nargund, V. B. and Ramegowda. (2008). Evaluation of fungicides, botanicals and bioagents against Curvularia lunata, a causal agent of grain discolouration  in rice. Journal of Plant Disease Sciences, 3(2): 159-164.
Wang, S., Lu, Z., Lang, B., Wang, X., Li, Y., & Chen, J. (2022). Curvularia lunata and Curvularia Leaf Spot of Maize in China. *ACS Omega*, *7*(51), 47462–47470. https://doi.org/10.1021/acsomega.2c03013
Yeasmin, F., Ashrafuzzaman, M., & Hossain, I. (2012). Effects of Garlic Extract, Allamanda Leaf Extract and Provax -200 on Seed Borne Fungi of Rice. The Agriculturists, 10(1), 46–50. https://doi.org/10.3329/agric.v10i1.11064
Zarafi, A. B., & Moumoudou, U. (2010). In vitro and in vivo control of pearl millet midrib spot using plant extracts. Journal of Applied Biosciences. https://www.biosciences.elewa.org/JABs/Vol35/35-30.pdf.


*****************************************************************
image1.png




image2.png




image3.png
Myl gronthibitin ()

=

].Illll‘lll
z e

&




