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Abstract: Alternaria solani is considered as the weed of field because of its wide 

adaptability under various field conditions. It causes numerous diseases to various plants 

and even causes huge economic loss to the farmers every year. Various techniques have 

been used to control this pathogen under various conditions from cultural to chemical 

management, certainly there is more hope for better results from these techniques. Hence 

by this we review various techniques that have been used by the management of this 

pathogen and what will be the future aspects for the management under field conditions. 

We have considered most of the techniques that have been currently used for the 

management by various researchers and they have got tremendous results. Various new 

techniques have been listed which provides better results viz., homeopathy and plant 

extracts. 
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1. INTRODUCTION:  

 

Tomato (Lycopersicum esculentum), which is also called as Nightshades that include more 

than 300 species belongs to the family Solanaceae. The other examples of different crops 

within the Nightshade family includes potato, tobacco, pepper & eggplants etc. Tomatoes 

were originated from the Andean region now which is presently called as Bolivia, Peru, 

Ecuador and Chili.  Aztecs and Incas were first to cultivate the tomato in 700 AD, however, 

the origin of the tomatoes is unclear(ChitraMani & Kumar, P. (2020); Sharma, M., & Kumar, 

P. (2020); Chand, J., & Kumar, P. (2020); Naik, M., & Kumar, P. (2020); Kumar, P., & Naik, 

M. (2020); Kumar, P., & Dwivedi, P. (2020). In 16th century tomatoes were brought to India 

by Protuguese explorers. Although tomato plants have been attacked by a wide range of 

pathogens which are in soil and air borne in nature and causes huge economic loss every year 

in terms of crop production and monetary loss to farmers. Out of various diseases early blight 

of tomato is most devastating disease among all other diseases. It causes approximately 

tonnes of loss in crop production throughout the year and about 79% of total production loss 

throughout the world. In India it causes nearly about 72% of total production loss every year 

and about 1.36% of yield loss every year (Gomes et al., 2010). Early blight of tomato is 

caused by soil borne pathogen Alternaria solani (Agrios, 2005) this pathogen has various 

species which attacks different host plants viz., Alternaria solani (causing early blight in 

potato and tomato); Alternaria cucumeriana (causing leaf spot in cucurbits); Alternaria 
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brassicae (causing damping off cabbage and broccoli etc); Alternaria citri(causes black rot on 

citrus); Alternaria japonica (causing blackspot disease in crucifers ); Alternaria alternate 

(causing fruit spot in peppers) ; Alternaria burnsii (causing cumin blossom blight); 

Alternariara dicina (causing black rot of carrot); Alternari atriticina (causing leaf blight in 

wheat) (Agrios, 2005).This pathogen causes severe symptoms on leaves, stem, fruits and 

stalks as well. It produces concentric ring spots and later on fruits become macerated and 

shows severe infestation of Alternaria in plants (Martin and Hepperly, 1987). Like other 

plants tomato plants also have some important defence response against this diseases which 

help them to defend themselves against this pathogen. This defence responses involves 

various types of mechanisms which have been activated after the entry of this pathogen into 

the plant body (Agrios, 2005). This disease causes nearly 20-30% crop loss than potato crops 

(Shahbazi et al., 2010). The reason behind its devastating nature is that fungi also produces 

some mycotoxins which are the types of pathotoxin. Hence also produces the same symptoms 

when applied on plants as same symptoms produced by pathogen itself. They directly 

influence the pathogenicity of pathogen (Singh, V. 2015). It also has various toxins as well 

viz., AME (alternariol monomethyl ether), TEA (tenuazoic acid), AOH (alternariol), ALT 

(altenuen) (Logrieco et al., 2009; Liu et al., 1992). 

These toxins are the secondary metabolites and are chemically and thermally stable 

compounds (Matic et al., 2010). Near about 70 mycotoxins have been reported that produced 

by this fungi under various conditions while invading different host (Battilani et al., 2009). It 

can survive both on living as well as on dead tissues that make it possible for this fungi to 

survive under harsh conditions and it’s widespread under natural conditions. It is also known 

as weed of fields because it can easily available in any kind of soil (Agrios, 2005). In some 

cases it has also been found to cause various post-harvest diseases in various crops causing 

spoilage of crops under storage conditions (Ostry, 2008). It produces majority of asexual 

spores (conidia) measuring between 160-200 micrometer long and is transversely as well as 

logitudinallyseptate (Rangel, 1945; Devi, P., & Kumar, P. (2020); Kumari, P., & Kumar, P. 

(2020); Kaur, S., & Kumar, P. (2020); Devi, P., & Kumar, P. (2020); Sharma, K., & Kumar, 

P. (2020); Kumar, S. B. P. (2020); Devi, P., & Kumar, P. (2020); Chand, J., & Kumar, P. 

(2020).  

 

A new approach for the management of early blight: 

Besides we kept using older techniques to prevent or manage early blight, we can rather 

approach some highly advanced and new techniques. These are follows; 

 

1. Homeopathy: Homoeopathy is the one means that permitted in natural agriculture for the 

management of this disease. It helps to induce resistance within plants to defend their growth 

and production (Gomes et al., 2010). It has been seen that various medicines of homeopathy 

helps to protect the development of plants, seedling growth and seed germinations. With the 

treatment of various homeopathic medicines it has been seen that they reduced the disease 

severity by 72.8% (Gomes et al., 2010; Kumar, P. (2019); Kumar, D., Rameshwar, S. D., & 

Kumar, P. (2019); Dey, S. R., & Kumar, P. (2019); Kumar et al. (2019); Dey, S. R., & 

Kumar, P. (2019); Kumar, P., & Pathak, S. (2018); Kumar, P., & Dwivedi, P. (2018); Kumar, 

P., & Pathak, S. (2018).  

2. Use of botanicals: Including these techniques for the management of early blight in 

tomato also the use of various botanicals have been recommended by various researchers. 

These include onions, ginger, garlic and neem plants for the extraction of various types of 

botanicals (Swami et al., 2013). According to a research it has been that plants treated with 

50%, 75%, 100% concentrations of different botanicals helps to reduce disease incidence by 

43.3% in an average (Mudyiwa et al., 2016). Other plant extracts have also been used for the 
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management of this fungi viz., Canna indica, Ipomoea palmata, Menthapiperita, 

Lawsoniainermis, daturastramonium, Agremone maxicana and Convolvulus arvensis 

(Thakur, et al 2017.,). The use of neem leaves have been very prominent among all the 

botanicals. According to a research it has been that neem extracts inhibit the spore 

germination by 43.3% respectively under in-vivo conditions (Sharma et al., 2007). In some 

other studies various botanicals have been extracted to be used against this pathogen to check 

its effect on spore germination and other growth parameters under field conditions. These 

includes use of Oliveria decumbens, Cinnamomum zeylanicum, Carumcopticum and Thymus 

kotschyanus (Bahraminejad et al., 2016). The extracts from these plants have been used from 

1.0microlitre/ml to 0.25 microlitre/ml. The major oils in these extracts were thymol, 

myristicin, terpinene, cymene (Bahraminejad et al., 2016; Kumar et al.,2018; Kumar, P., & 

Hemantaranjan, A. (2017); Dwivedi, P., & Prasann, K. (2016). Kumar, P. (2014); Kumar, P. 

(2013);  Kumar et al. (2013); Prasann, K. (2012); Kumar et al. (2011); Kumar et al. (2014).  

3. Use of bio-agents: Besides these various plants extracts various bio-control agents have 

also been used for the management of this disease. It has been seen that Trichoderma 

harzianum and Trichoderma koningii proved to be very effective against this fungi under 

field conditions when inoculated with these bio-agents at 2*106 spores per ml (Babuet al., 

2000)  

4. Chemical management practices: Various chemicals have also been used for the 

management of this disease viz., Thiram 75% proved to be very effective at 5000 ppm under 

field conditions (nayyar et al., 2014). It has also been seen that complete control of alternaria 

has been occured at 10000 ppm of Thiram 75% (Sahni and Singh., 1967). Dithane M-45 of 

0.25% also inhibits the mycelial growth (Singh and prasad, 1989; Singh and Singh, 2006). It 

has also been seen that various growth regulators inhibits the mycelial growth viz., Indole 

Butyric acid and Napthalic acid at the rate of 200 microgram per litre of water (Datar, 1996). 

Various other fungicides viz., Chlorthalonil, Mancozeb, Hexaconazole and Azoxystribin 

when used at different concentrations viz., 1000, 500, 200, 100, 50 ppm under field 

conditions proved to be very effective against this pathogen and help to reduce its severity 

under various crops (Prasad and Naik, 2003; Singh and Singh, 2006). In one of the researches 

it has been found that Topsin-M proved that very effective against this pathogen when used at 

the rate of 0.2% under field conditions (katiyar et al., 2001). Under another research other 

chemicals viz., Indofil M-45, Indofil Z-78 and carboxin proved to be very effective against 

this fungi (Singh and Rai, 2003).   

 

5. Other management practices: There are some miscellaneous methods which also have 

been used for the management of this pathogen. These include the use of marigold 

(Tageteserecta) which reduced the incidence of this pathogen by 40% (Rodriguez et al., 

2003). It has also been seen that balanced nutrition provide better control over this pathogen 

under field conditions (Mamgain et al., 2013). In some other studies it has been found that 

various seaweed extracts by various concentrations proved to be very effective against 

Alternaria pathogen under field conditions. They respectively reduce the fungal growth by 

84-94% under different concentrations (Chanthini et al., 2012).   

                       

REFERENCES:  

 

[1] Agrios, G. N. (2005). Plant pathology. Academic press,. 

[2] Babu, N. H., Lo, W., Cardwell, D. A., & Shi, Y. H. (2000). Fabrication and 

microstructure of large grain Nd-Ba-Cu-O. Superconductor Science and 

Technology, 13(5), 468. 



European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 7, Issue 07, 2020 

 
 

 

2331 

 

[3] Battilani et al., 2009). Mycotoxin occurrence in maize produced in Northern Italy over 

the years 2009-2011: focus on the role of crop related 

factors. PhytopathologiaMediterranea, 212-221. 

[4] Bahraminejad, S., Seifolahpour, B., &Amiri, R. (2016). Antifungal effects of some 

medicinal and aromatic plant essential oils against Alternariasolani. Journal of Crop 

Protection, 5(4), 603-616. 

[5] Carlile, M. J., Watkinson, S. C., & Gooday, G. W. (2001). The fungi. Gulf Professional 

Publishing. 

[6] Chaerani, R., &Voorrips, R. E. (2006). Tomato early blight (Alternaria solani): the 

pathogen, genetics, and breeding for resistance. Journal of general plant 

pathology, 72(6), 335-347. 

[7] Chanthini et al., 2012). Antifungal activity of seaweed extracts against phytopathogen 

Alternaria solani. J. Acad. Indus. Res, 1(2), 86-90. 

[8] Datar, 1996). Identification of a (CUG) n triplet repeat RNA-binding protein and its 

expression in myotonic dystrophy. Nucleic acids research, 24(22), 4407-4414. 

[9] Gomes, S. M. D. T. P., Romano, E. D. B., Pignoni, E., Teixeira, M. Z., da Costa 

Vasconcelos, M. E., &JosÃƒÆ, Ã. (2010). Effect of biotherapic of Alternaria solani on 

the early blight of tomato-plant and the in vitro development of the 

fungus. International Journal of High Dilution Research-ISSN 1982-6206, 9(33), 147-

155. 

[10] Gomes, J., Nunes, J. S., Sencadas, V., &Lanceros-Méndez, S. (2010). Influence of the 

β-phase content and degree of crystallinity on the piezo-and ferroelectric properties of 

poly (vinylidene fluoride). Smart Materials and Structures, 19(6), 065010. 

[11] Gondal, A. S., Ijaz, M., Riaz, K., & Khan, A. R. (2012). Effect of different doses of 

fungicide (Mancozeb) against Alternaria leaf blight of tomato in tunnel. J Plant Pathol 

Microb, 3(125), 2. 

[12] Hassanein, N. M., Zeid, M. A. A., Youssef, K. A., & Mahmoud, D. A. (2010). Control 

of tomato early blight and wilt using aqueous extract of neem leaves. Phytopathologia 

Mediterranea, 49(2), 143-151. 

[13] Katiyaret., al 2001). Temperature‐dependent structural characterization of sol–gel 

deposited strontium titanate (SrTiO3) thin films using Raman spectroscopy. Journal of 

Raman Spectroscopy, 32(10), 885-891. 

[14] Logrieco, A., Moretti, A., &Solfrizzo, M. (2009). Alternaria toxins and plant diseases: 

an overview of origin, occurrence and risks. World Mycotoxin Journal, 2(2), 129-140. 

[15] Matic, I., Schimmel, J., Hendriks, I. A., van Santen, M. A., van de Rijke, F., van Dam, 

H., ... &Vertegaal, A. C. (2010). Site-specific identification of SUMO-2 targets in cells 

reveals an inverted SUMOylation motif and a hydrophobic cluster SUMOylation 

motif. Molecular cell, 39(4), 641-652. 

[16] Mamgainet., al (2013). Alternaria pathogenicity and its strategic controls. Research 

Journal of Biology, 1, 1-9. 

[17] Martin, F. W., &Hepperly, P. (1987). Sources of resistance to early blight, Alternaria 

solani, and transfer to tomato, Lycopersicon esculentum. The Journal of Agriculture of 

the University of Puerto Rico, 71(1), 85-95. 

[18] Mudyiwa, R. M., Chiwaramakanda, S., Manenji, B. T., &Takawira, M. (2016). Anti-

Alternaria solani Activity of Onion (Allium cepa), Ginger (Zingiberofficinale) and 

Garlic (Allium sativum) In vitro. International Journal of Plant & Soil Science, 1-8. 

[19] Ostry, V. (2008). Alternaria mycotoxins: an overview of chemical characterization, 

producers, toxicity, analysis and occurrence in foodstuffs. World Mycotoxin 

Journal, 1(2), 175-188. 



European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 7, Issue 07, 2020 

 
 

 

2332 

 

[20] Pandey, K. K., Pandey, P. K., Kalloo, G., & Banerjee, M. K. (2003). Resistance to early 

blight of tomato with respect to various parameters of disease epidemics. Journal of 

general plant pathology, 69(6), 364-371. 

[21] Patel, S. J., Subramanian, R. B., &Jha, Y. S. (2011). Biochemical and molecular studies 

of early blight disease in tomato. Phytoparasitica, 39(3), 269-283. 

[22] Ramkissoon, A., Francis, J., Bowrin, V., Ramjegathesh, R., Ramsubhag, A., 

&Jayaraman, J. (2016). Bio‐efficacy of a chitosan based elicitor on Alternaria solani 

and Xanthomonas vesicatoria infections in tomato under tropical conditions. Annals of 

Applied Biology, 169(2), 274-283. 

[23] Rodrigues, T. T. M. S., Berbee, M. L., Simmons, E. G., Cardoso, C. R., Reis, A., 

Maffia, L. A., &Mizubuti, E. S. G. (2010). First report of Alternaria tomatophila and A. 

grandis causing early blight on tomato and potato in Brazil. New Disease Reports, 22, 

28-28. 

[24] Rodriguez, S. (2003). What helps some first-generation students succeed. About 

Campus, 8(4), 17-22. 

[25] Roy, C. K., Akter, N., Sarkar, M. K., Pk, M. U., Begum, N., Zenat, E. A., &Jahan, M. 

A. (2019). Control of Early Blight of Tomato Caused by Alternaria solani and 

Screening of Tomato Varieties against the Pathogen. The Open Microbiology 

Journal, 13(1). 

[26] Sahni, M. L., & Singh, R. P. (1967). Bioassay of tetramethyl thiuramdisulphide 

fungicide. Ind. Phytopathol, 20, 71-73. 

[27] Shahbazi, H., Aminian, H., Sahebani, N., &Halterman, D. A. (2010). Biochemical 

evaluation of resistance responses of potato to different isolates of Alternaria 

solani. Phytopathology, 100(5), 454- 

[28] Sharma et al., 2007). Inhalable microparticles containing large payload of anti-

tuberculosis drugs. european journal of pharmaceutical sciences, 32(2), 140-150. 

[29] Selim, M. E. (2015). Effectiveness of Trichoderma biotic applications in regulating the 

related defense genes affecting tomato early blight disease. J Plant Pathol 

Microb, 6(311), 2. 

[30] Silva, H. S. A., Romeiro, R. S., Carrer Filho, R., Pereira, J. L. A., Mizubuti, E. S. G., & 

Mounteer, A. (2004). Induction of systemic resistance by Bacillus cereus against tomato 

foliar diseases under field conditions. Journal of Phytopathology, 152(6), 371-375. 

[31] Singh &Rai, 2003). Discovery of Obruchevella Reitlinger, 1948 from the late 

Palaeoproterozoic lower Vindhyan succession and its significance. J. Palaeont. Soc. 

India, 49, 189-196. 

[32] Singh, V. (2015). Alternaria Diseases of Vegetable Crops and its Management Control 

to Reduce the Low Production. International Journal of Agriculture Sciences, ISSN, 

0975-37 

[33] Singh & Singh (2006). Prophylactic gabapentin for prevention of postoperative nausea 

and vomiting in patients undergoing laparoscopic cholecystectomy: a randomized, 

double-blind, placebo-controlled study. Journal of postgraduate medicine, 52(2), 97. 

[34] Prasad, B., & Singh, H. P. (1990). Some improved ratio-type estimators of finite 

population variance in sample surveys. Communications in Statistics-Theory and 

Methods, 19(3), 1127-1139. 

[35] Prasad &Naik, 2003). Understanding the impact of synergy in multimedia 

communications. Journal of Marketing Research, 40(4), 375-388. 

[36] Swami, V., Neofytou, R. V., Jablonska, J., Thirlwell, H., Taylor, D., & McCreary, D. R. 

(2013). Social dominance orientation predicts drive for muscularity among British 

men. Body image, 10(4), 653-656. 



European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 7, Issue 07, 2020 

 
 

 

2333 

 

[37] Thakur, Y., Zacharia, S., & Chauhan, B. S. (2017). Efficacy of bio-agents and plant 

extracts against Alternaria leaf blight of mustard (Brassica juncea L.). 

[38] Wszelaki, A. L., & Miller, S. A. (2005). Determining the efficacy of disease 

management products in organically-produced tomatoes. Plant health progress, 6(1), 7. 

[39] Zafar, H., Shaukat, S. S., & Rao, T. A. (2013). antagonistic activity of cultural filtrates 

of five Trichoderma species against pathogenic fungus Alternaria solani. Int. J. Biol. 

Biotch, 10(4), 547-551. 

[40] ChitraMani, P. K. (2020). Evaluation of antimony induced biochemical shift in mustard. 

Plant Archives, 20(2), 3493-3498. 

[41] Sharma, M., & Kumar, P. (2020). Biochemical alteration of mustard grown under tin 

contaminated soil. Plant Archives, 20(2), 3487-3492. 

[42] Chand, J., & Kumar, P. (2020). Yield attribute shift of mustard grown under cadmium 

contaminated soil. Plant Archives, 20(2), 3518-3523. 

[43] Naik, M., & Kumar, P. (2020). Role of growth regulators and microbes for metal 

detoxification in plants and soil. Plant Archives, 20(2), 2820-2824. 

[44] Kumar, P., & Naik, M. (2020). Biotic symbiosis and plant growth regulators as a 

strategy against cadmium and lead stress in chickpea. Plant Archives, 20(2), 2495-2500. 

[45] Kumar, P., & Dwivedi, P. (2020). Lignin estimation in sorghum leaves grown under 

hazardous waste site. Plant Archives, 20(2), 2558-2561. 

[46] Devi, P., & Kumar, P. (2020). Concept and Application of Phytoremediation in the 

Fight of Heavy Metal Toxicity. Journal of Pharmaceutical Sciences and Research, 

12(6), 795-804. 

[47] Kumari, P., & Kumar, P. (2020). Trichoderma fungus in mitigation of rhizosphere 

arsenic: with special reference to biochemical changes. Plant Archives, 20(2), 3512-

3517. 

[48] Kaur, S., & Kumar, P. (2020). Ameliorative effect of trichoderma, rhizobium and 

mycorrhiza on internodal length, leaf area and total soluble protein in mung bean 

(Vigna radiata [L.] R. Wilazek) under drought stress. Journal of Pharmacognosy and 

Phytochemistry, 9(4), 971-977. 

[49] Devi, P., & Kumar, P. (2020). Effect of bioremediation on internodal length and leaf 

area of maize plant cultivated in contaminated soil with chromium metal. Journal of 

Pharmacognosy and Phytochemistry, 9(4), 1408-1413. 

[50] Sharma, K., & Kumar, P. (2020). Mitigating the effect of biofertilizers on 

morphological and biochemical level in pearl millet grown under mercury toxicity. 

Journal of Pharmacognosy and Phytochemistry, 9(4), 955-961. 

[51] Kumar, S. B. P. (2020). Salinity stress, its physiological response and mitigating effects 

of microbial bio inoculants and organic compounds. Journal of Pharmacognosy and 

Phytochemistry, 9(4), 1397-1303. 

[52] Devi, P., & Kumar, P. (2020). Enhancement effect of biofertilizers on germination 

percentage and plant height in maize grown under chromium toxic soil. Journal of 

Pharmacognosy and Phytochemistry, 9(4), 702-707. 

[53] Chand, J., & Kumar, P. (2020). Biochemical shift of mustard grown under cadmium 

contaminated soil. Journal of Pharmacognosy and Phytochemistry, 9(3), 178-183. 

[54] Kumar, P. (2019). Evaluation Of Internodal Length And Node Number Of Pea Treated 

With Heavy Metal, Polyamines And Glomus. Journal of the Gujarat Research Society, 

21(10s), 518-523.  

[55] Kumar, D., Rameshwar, S. D., & Kumar, P. (2019). Effect Of Intergated Application Of 

Inorganic And Organic Fertilizers On The Roots Of Chickpea. Plant Archives, 19(1), 

857-860. 



European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 7, Issue 07, 2020 

 
 

 

2334 

 

[56] Dey, S. R., & Kumar, P. (2019). Analysis of Available Nitrogen of Wheat Cultivated 

Soil Treated with Organic and Inorganic Source of Fertilizers. Int. J. Curr. Microbiol. 

App. Sci, 8(8), 2986-2990. 

[57] Kumar, P., Siddique, A., Thakur, V., & Singh, M. (2019). Effect of putrescine and 

glomus on total reducing sugar in cadmium treated sorghum crop. Journal of 

Pharmacognosy and Phytochemistry, 8(2), 313-316. 

[58] Dey, S. R., & Kumar, P. (2019). Cadmium induced biochemical shift in maize. Journal 

of Pharmacognosy and Phytochemistry, 8(1), 2038-2045. 

[59] Kumar, P., & Pathak, S. (2018). Short-Term Response of Plants Grown under Heavy 

Metal Toxicity. Heavy Metals, 69. 

[60] Kumar, P., & Dwivedi, P. (2018). Plant lectins, agricultural advancements and 

mammalian toxicity. Molecular Physiology of Abiotic Stresses in Plant Productivity, 

360. 

[61] Kumar, P., & Pathak, S. (2018). Nitric oxide: a key driver of signaling in plants. MOJ 

Eco Environ Sci, 3(3), 145-148. 

[62] Kumar, P., Pathak, S., Amarnath, K. S., Teja, P. V. B., Dileep, B., Kumar, K., ... & 

Siddique, A. (2018). Effect of growth regulator on morpho-physiological attributes of 

chilli: a case study. Plant Archives, 18(2), 1771-1776. 

[63] Kumar, P., & Hemantaranjan, A. (2017). Iodine: a unique element with special 

reference to soil-plant-air system. Advances in Plant Physiology (Vol. 17), 314. 

[64] Dwivedi, P., & Prasann, K. (2016). Objective plant physiology. Objective plant 

physiology., (Ed. 2). 

[65] Kumar, P. (2014). Significance of soil-root system and aquaporins for water 

homeostasis in plant-a review. Advances in Plant Physiology (Vol. 15), 15, 324. 

[66] Kumar, P. (2013). Food Security and Nutritional Safety: A Challenge Ahead. Journal of 

Functional and Environmental Botany, 3(1), 12-19. 

[67] Prasann, K., Biswapati, M., & Padmanabh, D. (2013). Combating heavy metal toxicity 

from hazardous waste sites by harnessing scavenging activity of some vegetable plants. 

Vegetos, 26(2), 416-425. 

[68] Prasann, K. (2012). Feeding the future: crop protection today. Acta Chimica and 

Pharmaceutica Indica, 2(4), 231-236. 

[69] Kumar, P., & Dwivedi, P. (2011). Future Habitat Loss: Greatest Threat to the Soil 

Microbial Biodiversity. Journal of Functional And Environmental Botany, 1(2), 82-90. 

[70] Kumar, P., Singh, B. N., & Dwivedi, P. Plant Growth Regulators, Plant Adaptability 

And Plant Productivity: Areview On Abscisic Acid (Aba) Signaling In Plants Under 

Emerging Environmental Stresses. Sustaining Future Food Security In Changing 

Environments, 81. 

 

 


