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Management of Fusarium wilt of eggplant caused by Fusarium oxysporum

f.sp. melongenaeusing organic soil amendments

ABSTRACT :Brinjal is one of the important vegetable crops in India. Its production.is affected
by many pests-and-diseases, ard-among them Fusarium wilt disease is-ope-ofthem;-which-causes
great losses in yield. Fhe—Normally thisdisease is—usuatyis  controlled by—ehemicat
appheationfungicide, which not only develops resistance in disease-causing pathogens but also has
deleterious effects on human health and the environment. So, in the present study, alternative
methods of control that are ecofriendly, safe, easy, and affordable by using organic soil

amendments were tested both in vitro and in pot culture studies. In the present study, among the

aqueous extracts tested at 10 and 15 percent concentrations in vitro, neem cake showed maximum]/,,_.w{ Comment [SC1]: need to rewrite

mycelial inhibition (80.88% and 85.56%), followed by mustard:-cake (78.72% and 73.41%) against
the test pathogen. However, the lowest inhibition was.recorded with cotton cake extract (34.06%
and 54.67%). Similarly, pot culture studies yielded similar results. Out of nine organic
amendments tested against Fusarium wilt in-pot conditions, neem seed cake recorded the lowest
wilt incidence (22.19% and 16.95%), followed by mustard cake (23.49% and 17.54%) at 100 and
150 g concentrations, respectively, whereas treatments with vermicompost, goat manure, and

poultry manure showed lower inhibition against wilt incidence when compared to the remaining

oil cake organic amendments at both concentrations tested. { Comment [SC2]: Need to add the concluding
message
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Intreduction

Brinjal is commonly known as Eggplant (Solanum melongena Linn.) it—iswhich
belongs to the family Solanaceae—Brinjal is a widely grown vegetable crop in Asian countries,
probably a native of South Asia. Brinjal-ltis grewing-grownthroughout the India covering an
area of 668.72 thousand ha with production of 123.99 thousand tonnes and productivity of
18.53 M. tonnes/ha. In Maharashtra, the area, production and productivity of Brinjal were
221.40 thousand ha, 433.28 thousand tonnes and 19.68 M. tones/ha, respectively during 2016-

17 (Horticultural statistics at a glance, 2017). Fusarium species are the most important plant { Comment [SC3]: Is this reference?

pathogens in the world and highly variable because of their genetic makeup and changes in

1



FusariumwiltofeggplantcausedbyFusariumoxysporumf.sp.melongenaeisaneconomicallyim
portantsoil

bornediseaselimitingeggplantproductionworldwide. ThispathogenwasinitiallyreportedinJap

to control soil-borne fungi through conventional strategies such as the use of. synthetic
fungicides, etc. Since their spores are able to survive for many years in thegsoil, biological
control strategies for this pathogen should, therefore, be carefully selected and handled in an
eco-friendly way instead of using chemical fungicides.

[The incorporation of crop residues intothe soil, organic wastes, composts and peats
have been proposed to control diseases caused bysoil borne pathogens. Many of these
amendments reduced pathogen populations (George et al., 2001).The highest per cent
growthinhibition of Fusarium pathogen was observed in soybean cake (32.96%), followed by
groundnut cake (29.63%). The lowest per cent growth inhibition was observed in saw dust
(06.47%) (Rani and Mane, 2014).Similarly,the jighest per cent growthof inhibition was

observed in neem cake and the lowest per cent growth inhibition wasobserved in groundnut -

cake, Cotton cake were stimulated the activities of microorganisms that areantagonistic to
plant-parasitic nematodes (Muhammad et al., 2010).Considering all the positive characteristics
of organic soil amendment towards disease suppression it wasan important and eco-friendly
approach for controlling soil borne pathogens (Paltiand Katan, 1997;Singh and Sitaramaiah,

1971). [The association of bio-control agent like Trichoderma harzianum and organic -

amendments in rhizosphere is reported to have great effect against soil borne pathogens (Moon
et al. 1988). Considering the above facts the present study was undertaken to find out the eco-

friendly components against Fusarium wilt disease of eggplant,

Material and Methods

In-vitro evaluation of aqueous extracts of organic soil amendments

against wilt causing pathogen in egg plant

As per the procedure given by Dhingani et al.,(2013), aqueous extracts of Neem seed
cake, Castor cake, Cotton seed cake, vermicompost, Farm Yard Manure (FYM) etc., were

prepared as mentioned in below treatments. Forty grams of each organic amendment was
2
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suspended in a conical flask in 150 ml of sterilized distilled water and kept for 15 days. Every
day, the flasks were shaken to thoroughly mix and dissolve the content. The extract was
strained through muslin cloth after 15 days and then filtered in 150 ml using Whatman filter
paper No-41. Conical flasks were sterilized for 20 minutes in autoclave at 121°C. The
autoclaved extracts were tested against test pathogen using poisoned food technigue at
concentrations of 10 and 15 per cent (Vincent, 1927). For each treatment, three replications
were maintained. According to the formula given by Dennis and Webster ,(1971) per.cent
inhibition of mycelial growth was estimated.
C-T

Where,

I = Per cent inhibition of mycelial growth

C = Colony diameter in control (mm)

T = Colony diameter treatment (mm)
Experimental details:

Design : Completely Randomized Design (CRD)
Replications : Three
Treatments Ten

List 1 : Treatment details

Tr. No. Treatments Tr.No. | Treatments
T, Neem seed cake Ts Cotton seed cake
T, Mustard cake T, Vermicompost
Ts Safflower cake Ts Goat Manure
T, Ground nut cake Ty Poultry Manure
Ts Soya cake Tio Control (Untreated)

Evaluation of organic soil amendments against incidence of wilt disease

under Pot culture studies
Earthen pots containing 4 kg of soil were amended with 100 and 150 g of amendments
in separate treatments with a maximum of 10 organic amendments (as specified under
treatments). These treatments were assessed against test pathogen in pot culture using soil
application and sick soil system. All the test amendments were physically grinded to rough

powder and applied in the pots. Unamended soil was used as control. Three replications were
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maintained in a fully randomized model for each treatment. Earthen pots (45 cm dia.) filled
with potting soil mixture: sand (3:1) and multiplied to this mass (Sand: Maize medium)
isolate culture FOM 22 was applied (@ 50 g / kg potting mixture), adequately watered and
incubated for 10-12 days to proliferate the pathogen and make the potting mixture / soil sick
with test pathogen.

The experimental amendments were added to the earthen pots containing sick.soil /
potting mixture (@50 g per kg mixture), thoroughly mixed, properly watered and kept in
open space. There replications were maintained. After a week of application for amendments,
the surface sterilized (1 per cent NaOCI) healthy Arka sirish seeds (10 seeds / pot) were
sown, watered as and when required to maintain a water holding capacity of 50 per.cent. The
untreated control was maintained for the earthen potscontaining. sick soil (without any

amendments) and sown with seeds.

Experimental details:

Design : Completely Randomized Design (CRD)
Replications : Three
Treatments Ten

List 2 : Treatment details

Tr. No. Treatments Tr.No. | Treatments
T, Neem cake Te Cotton Cake
T, Mustard cake Ty Vermicompost
T3 Safflower cake Te Goat Manure
T4 Ground nut cake Ty Poultry Manure
Ts Soya cake To Control (Untreated)

Observations were recorded on Pre-emergency mortality (PREM) after a week of
sowing and post-emergency mortality (POEM) / wilting at 90 days after sowing. Per cent of
pre-emergence mortality (PREM) and post-emergency mortality (POEM) / wilting were
calculated using the following formulae:

No. of seeds ungerminated
PREM (%) =  --------ssemeememeeeemeccmcee e e x 100
Total no. of seeds sown




No. of seedlings died
POEM (%) = ------- ---- x 100
Total no. of seedlings

Results and discussion

In vitro efficacy of aqueous extracts of organic amendments against the
growth of pathogen

The results (Table I, Fig.l, and Plate I and Il) indicated that all the aqueous extracts
of organic amendments had significant inhibitory effect on_Fusarium. oxysporum f.sp.
melongenae at both the concentrations tested. It was observed the increase in concentration of
extract there by decrease in mycelial growth of the pathogen.

At 10 per cent concentration of aqueous extracts of Neem cake and Mustard cake
were highly significant by inhibiting the mycelial growth of pathogen at 5 days after
inoculation (11.29 mm and 14.39 mm).and 7 days after inoculation (18.85 mm and 23.92
mm) with a mean growths 0 15.07.mm and 19.16 mm respectively. Moreover, the growth
inhibitions were also reflected:inversely and highest level of growth inhibition at 5 and 7'
DAI with Neem cake (83.31% and 79.05 %) and Mustard cake (78.72% and 73.41 %) with a
mean growthginhibition (80.88% and 75.70%) as compared to control (Table 1).

The third and fourth superior treatments were safflower cake (19.14 mm and 30.87
mm) and groundnut cake (22.60 mm and 31.97 mm) with a mean mycelia growths of
25.01mm and 27.29 mm respectively at 5 and 7DAI. Similar trend in growth inhibition was
observed with Safflower cake (71.70 % and 65.72%) and Groundnut cake (66.59 % and
64.52 %) with a mean inhibition of 68.28 per cent and 65.39 per cent respectively at 5 and 7
DAL.

The remaining treatments that showed substantial inhibition effect against the
pathogen were Soya cake (24.37 mm and 31.12 mm), Vermicompost (29.87 mm and 42.08
mm),Goat manure (30.67 mm and 42.19 mm),Poultry manure (31.57 mm and 41.81 mm) and
Cotton cake (44.81 mm and 59.14 mm) which were on par with each other showing mean

growth inhibitions of 27.75 mm,35.98 mm,36.43 mm,36.69 mm, 51.98 mm respectively over
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control (90 mm) at 5™ and 7" DAI. Similarly, these treatments were shown the significant
growth inhibition as in Soya cake (63.98 % and 65.34 %), Vermicompost (55.88% and
53.24%), Goat manure (54.66% and 53.11%), poultry manure (53.34% and 53.54%) and
cotton cake (33.76% and 34.28%) respectively at 5 and 7 DAI with a mean growth inhibition
of 64.80 per cent, 54.36 per cent, 53.78 per cent, 53.45 per cent and 34.08 per cent.

In other dosage at 15 per cent concentration of aqueous extracts of Neem cake and
Mustard cake were highly significant by inhibiting the mycelial growth of pathogen at 5 days
after inoculation (9.29 mm and 12.39 mm) and 7 days after inoculation (13.47 mm and 15.23
mm) with a mean of 11.38mm and 13.81mm respectively . Moreover, Neem cake and
Mustard cake shown greatest level of growth inhibition at 5 DAI (86.26 % and 81.68%) and
7 DAI (85.02% and 83.07%) with a mean inhibition of85.56 per cent and 82.48 per cent
compared to control.  The third and fourth superior treatments at 15 per cent concentration
of aqueous extracts were safflower cake (15.23'mm and 16.59 mm). and Groundnut cake
(15.34mm and 21.63 mm) with a mean of 15.91 mm and 18:49 mm respectively at 5 and 7
DAI. Similarly, growth inhibition showed by Safflower eake (77.48 % and 81.55%) and
Groundnut cake (77.33 % and 75.96 %) were significant with a mean inhibition of 79.82 per
cent and 76.55 per cent respectively at,5 and 7 DAI(Table I, Fig.1, and Plate I and II).

Though, the remaining treatments were shown substantial inhibition effect against the
pathogen, they were on par with each.other-as in the order of Soya cake (17.85 mm and 21.17
mm),Vermicompost (20.81 mm and 31.33 mm), Goat manure (21.27 mm and 32.33 mm),
Poultry manure (22.03 mm and'33.33 mm) and Cotton cake (29.14mm and 42.33 mm) with a
mean inhibition 0f 19.52. mm,26.07 mm,26.80 mm,27.70 mm and 35.74 mm respectively
over control (90 mmy at 5 and 7 DAI. Similarly, these treatments were shown the significant
growth inhibition as in soya cake (73.62 % and 76.48 %), vermicompost (69.24 % and 65.18
%), goat manure (68.56 % and 64.07 %), poultry manure (67.43 % and 62.92 %) and cotton
cake (56.92% and 52.96%) respectively at 5 and 7 DAI with a mean growth inhibition of
75.25 per cent, 66.93 per cent, 66.00 per cent, 64.86 per cent and 54.67 per cent, respectively.

Present results were in agreement with the earlier workers (EI-Mohamedy et al. 2015
and Ramesh and Singh, (2017).A high reduction of enzymatic activities of pathogen by
aqueous extract of neem cake might be due to the presence of biological active constituents
such as gedunin (tetranortriterpenoid) or Azadirachtin (Amadioha, 2000;Sadre et al., 1983).
Compost extracts reported significant inhibition of test pathogen mycelial growth.probably

due to the toxic substances and nutrient content ratio in the culture media. Thus the
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suppressive effect of compost would be a combination of biotic and abiotic factors (Suarez-
Estrellaet al. 2012; Kamal et al.,2013).

Effect of organic soil amendments against the incidence of wilt disease
of eggplant under pot culture studies

The results showed that all the organic amendments significantly inhibited .the

disease. The results were presented in the Table I, PLATE IIl and Fig.lI.

At 100 gram concentration, the disease incidence was recorded with all the test
amendments ranged from 22.19 to 36.52 per cent, as against 72.57 per cent in untreated
control. However, significantly lowest Fusarium wilt disease incidence was recorded with
neem seed cake (22.19 %) with reduction of 69.42 per cent over control. While, Mustard
cake and Safflower cake recorded 23.49 and 28.34 per cent disease incidence, respectively
with reduction of 67.62 and 60.95 per cent over control. These were followed by the
amendments viz., groundnut cake (31.97 %), soybean seed. cake (32.85 %), Vermicompost
(35.03 %), goat manure (34.39 %), poultry manure (35.04 %) and cotton seed cake (36.32
%), with reduction of 55.94, 54, 51.72,52.60, 51.70 and 49.67 per cent over control

respectively .All these were at par with each other.

At 150 gram concentration,. the disease. incidence was recorded with all the test
amendments ranged from 16.95 to 33.15 per cent, as against 72.75 per cent in untreated
control. However, significantly lowest Fusarium wilt disease incidence was recorded with
neem seed cake (16.95 %) with reduction of 76.64 per cent over control. While, Mustard
cake and Safflower cake recorded 17.54 and 20.29 per cent disease incidence, respectively
with reduction of 75.82 and 72.04 per cent over control. These were followed by the
amendments viz., groundnut cake (23.48 %), soybean seed cake (24.51 %), vermicompost
(23:33 %), goat manure (25.92 %) , poultry manure (27.16 %) and cotton seed cake (33.15
%), 'with reduction of 67.67,66.21,67.84,64.28,62.56 and 54.31 per cent over control
respectively, but these were at par with each other (Table 11, PLATE Il and Fig.l).

The research findings were in agreement with several earlier experimental findings.
Organic amendments were found to be effective in reducing the incidence of wilt and also
improving seed germination. The highest percentage of plant survival was recorded when
neem cake followed by mustard cake (Goudar and Srikant Kulkarni, 1998).

Organic amendments have the capability to modify soil characteristics such as
concentration of nutrients (e.g., P, K, and Fe), pH, NO;z content, organic material, and



structure. Since these traits were decisively shaping the structure of the soil-
residentmicrobiota,therewasnodoubtthatorganic ~ amendmentsadditionintosoilwilleventually
affect microbial contents and their activity. The decline in the pathogen population in the
organic amendments can be predicted to some extent based on the heat generation activity of
soil and its ammonium ion content. Some residual levels of suppressiveness were believed to
be attributed to abiotic factors such as pHand carbon sourses. (Salemet al. 2012;:Ling et al.
2012).

The composts treatments viz., vermicompost,goat manure and poultry manure were
performed next to the some of the organic amendment treatments because usually they do: not
provide complete control of disease and therefore control of pathogens requires successful
application of biocontrol agents at the right time and place. The competitive exclusion of
deleterious pathogens were directly related to the ability of the bacteria in.the rhizosphere to
grow successfully (Nautiyal et al.2002).

Several researchers noticed that compost induced suppressiveness operated by several
mechanisms including induced resistance..(ISR) associated with certain native strains of
PGPR viz., Pseudomonas and Bacillus (Singhai et al., 2011). The suppression of disease
accompanied by reduced root and-stem colonization:by pathogen and induced resistance in
the plant or from the both (Suarez-Estrellaet al.2012). As the organic amendments host the
antagonistic microbial biomass would result various biotic mechanisms such as competition,
antibiosis and hyper parasitism. This.could perform a direct action on a pathogen by compost.
(Shen et al., 2015).The solid manure and manure extract directlyprevent Fusarium wilt when

a circular assgciation. of microorganisms around the particle of manure (Zhao et al., 2015).

Conclusion: Among . nine:.organic amendments evaluated against F. oxysporum f.sp
melongenae; neem seed. cake was found highly effective in reducing the disease incidence
followed by mustard cake both under laboratory and pot culture studies.The other organic
amendments like safflower cake, ground nut cake, vermicompost also yielded positive
safe, environmental friendly and cheap act as better alternative to chemical control of disease
management |

References

Amadioha, A.C.(2000). Controlling rice blastin vitroandin vivowith extracts
of Azadirachta indica. Crop Protect. 19: 287-290.

{ Comment [SC11]: redundant

{ Comment [SC12]: This is a generalization.




Barakat, R. M. and Al-Masri,Md.I. (2009). Trichoderma harzianum in combination with
sheep manure amendment enhances soil suppressiveness of Fusarium wilt of tomato,
Phytopathol. Mediterr.48: 385-395.

Dennis, K. L. and Webster, J. (1971). Antagonistic properties of species group of
Trichoderma and hyphal interaction. Trans. British Mycol. Soc. 57: 363-396.

Dhingani, J. C., Solanky, K. U and Kansara, S. S. (2013.). Management of root rot disease
Macrophomina phaseolina (Tassi.) Goid of chickpea through botanicals:and oil
cakes. The Bioscan. 8 (3): 739-742.

El-Mohamedy, R.S.R., Aisha H. Ali, Asmaa R. Mahmoud, Shafeek M. R. and Fatma. A.
Rizk.(2015). Bio-Compost Field application to control major seil-borne fungal
diseases and improvement growth and yield of potato  (Solanum' tuberosum L.)
plants.Merit Research Journal of Agricultural Science and Seil Sciences: 3(9). 139-
148.

George, L.A., Mario, T. and Kenneth, L.C.(2001). Amendments:as a disease control strategy
for soil borne diseases of highvalue agricultural crops. Australasian Plant Path.:
30:111-117.

Goudar, S. B and Srikant Kulkarni(1998)..Effect of Organic Amendments on Fusarium udum
Butler-the Causal Agent of Wilt of Pigeonpea. Kamataka J. Agric Sci. 11(3):690-692.

Harender, R., Kapoor, 1.J. (1997).-Possible management of Fusarium wilt of tomato by soil
amendments with composts. Indian Phytopathology: 50(3):387-395.

Kamal L. B., Reena B.;K. and Dhruva K.J. (2013). Inductions of resistance in brinjal
(Solanum melengenae l.) by.aqueous Extract of vermicompost against Fusarium wilt
International Journal of Plant, Animal and Environmental Sciences.3 (1):141-148.

Ling,F.X., Pei, Y.M., and Barbetti, M.J.(2012). Reduced severity and impact of Fusarium
wilt on strawberry by manipulation of soil pH, soil organic amendments and crop
rotation. European.Journal of Plant Pathology. 134 (3): 619-629.

Mishra; K. K., Kumar,"A. and Pandey, K. K. (2009). RAPD based genetic diversity among
different isolates of Fusarium oxysporum f. sp. lycopersici and their compatible bio
control.Waerld J. Microbiol. Biotech.26: 1079-1085.

Moon, B.J.,.Chung H.S. and Cho. C.T. (1988). Studies on antagonism of Trichoderma spp. to
Fusarium oxysporum f.sp. fragrariae. Isolation, identification and antagonistic
properties of Trichoderma spp. Korean J. Plant Phathol 4(2):111-123.

Muhammad, A., Javed, Z.and Dawar, S. (2010).Effect of oilseed cakes alone or in
combination with Trichoderma species for the control of charcoal rot of sunflower.
Pak. J. Bot.:42(6):4329-4333.

Nautiyal, C.S., Johri, J.K., Singh, H.B., (2002). Survival of the rhizosphere-competent
biocontrol strain Pseudomonas fluorescens NBRI-2650 in the soil and phylosphere.
Canadian Journal of Microbiology .48:588-601.



Palti, J. and Katan, J. (1997). Effect of cultivation practices and cropping systems on
soilborne diseases. In Soilborne diseases of tropical crops. Edited by Hillocks, R. J.
and Waller, 1. M. . CAB International, New York, USA. 377-397 pp.

Pan, W., Mu, C., Jiang, X., Tian, Y. and Zhu, C. (2006). Chlamydospore and conidia of
Trichoderma and soil fungistasis. Chin J Biol Control. 22:87-91.

Pandey, M., Simon, S., and Neelam.(2014).Effect of organic soil amendment and soil
solarization on wilt of chickpea. Int.J Bot. Res.: 4(3):61-66.

Ramesh and Singh (2017).Integrated management of root rot of -papayaJdournal of
AgriSearch.(3)2: 106-109.

Rani, S.R. and Mane, S.S.( 2014). Effect of different organic amendments on Fusarium
oxysporum f. sp ciceri causing chick pea wilt. Int. J. of Applied Biology.and Phar.
Tech:5(4):169-171.

Ruben, L.M., Margarita Ros. and José Antonio Pascual(2011). Added-value of Trichoderma
amended compost as biopesticide organic substrates: alternative to traditional organic
substrates.pp.898.

Sadre, N.L., V.Y. Deshpande, K.N. Mendwkar and Nandal, D.H.(1983). Male anti-
fertility activity of Azadirachta indica in different species. Proceedings of
the 2nd International Neem Conference Ranischolzhausen, (INCR®83),
Germany, pp: 473-482.

Salem W. M, Sayed W. F., Abdel-Fatah H. and Neamat H. H.( 2012). Assessment of
compost for suppression. of "Fusarium oxysporum and improving Zea mays and
Hibiscus sabdarriffa, resistance ‘to wilt diseases. African Journal of
Biotechnology.11(69):13403-13414.

Shen, Z., Wang, B., Lv, N., Sun; Y.,Jiang, X., Li, R., Ruan, Y. and Shen, Q. (2015). Effect of
the.Combination of Bio-Organic Fertiliser with Bacillus amyloliquefaciens Njn-6 on
the Control of Banana Fusarium Wilt Disease, Crop Production and Banana
Rhizosphere Culturable Microflora.Biocontrol Science and Technology.25(6):716-
731,

Siddiqui,Y., Sariah, M., Mohd, R.l and Ali, A.( (2008).Trichoderma-fortified compost
extracts for the control of choanephora wet rot in okra production. Crop
protection.27(3-5):385-390.

Singh, R. S. and Sitaramaiah, K. (1971). Control of rootknot through organic and inorganic
amendments of soil: effect of sawdust and inorganic nitrogen. Indian J. ematol. 1:80-
84. (Helmith. Abstr.,40:100).

Singhai, P.K. Sarma , B.K. Srivastava , J.S. (2011). Biological management of common scab
of potato through Pseudomonas species and vermicompost . Biological Control.
57:150-157.

10



Suarez-Estrella, F., Bustamante, M.A., Moral, R., Vargas-Garcia, M.C., Lépez M.J. and
Moreno, J. (2012)In vitro control of fusarium wilt using agroindustrial subproduct-
based composts journal of plant pathology . 94 (1): 59-70.

Vincent, J. M. (1927). Distortion of fungal hyphae in presence of certain inhibitors.
Nature.159: 850.

Zaidi, N.W. and Singh, U.S.(2004). Use of Farmyard Manure for Mass Multiplication and
Delivery of Biocontrol Agents Trichoderma harzianum and Pseudomonas
fluorescens.Asian Agri-History.8 (4).297-304.

Zhao, Li. Ya., Li, Wen, Qing., Tang, Long, Xiang. and Zhao, Wen. (2015). Effect of organic

manure on cucumber Fusarium wilt control and its mechanism. Acta Pedologica
Sinica .52(6):1383-1391.

11



10

11

12

13

14

15

16

17

18

19

20

Table 1. In vitro efficacy of aqueous extracts of organic amendments against
oxysporum f.sp.melongenae

mycelial growth, of

Fusarium

Myecelial Growth of Fusarium oxysporum (mm)
Tr. | Treatm 10 % Concentration 15 % Concentration
No | ents | |5 |Growth |[7DAI| Growth |Mea| Mean | 5 (| Growth | 7 | Growth | Mea| Mean
DAIl | inhibiti | | inhibition( | n_ | Growth | DAI | inhibition | DAI | inhibitio | n | Growth
on(%) %) inhibiti (90) n(%) inhibitio
on(%) n(%)
Neem | 11.2 | 83.31 79.05 15.0 86.26 85.02 | 11.3
T1 Cake 9 (65.86) 18.85 (62.72) 7 80.88 9.29 (68.22) 13.47 (67.22) 3 85.56
Mustard | 14.3 | 78.72 73.41 19.1 81.68 83.07 | 13.8
T2 cake 9 (62.50) 23.92 (58.94) 6 7570 | 12.39 (64.63) 15.23 (65.68) 1 82.48
Safflow | 19.1 | 71.70 65.72 25.0 77.48 8155 | 159
T3 er cake 4 (57.85) 30.87 (54.15) 1 68:28 |.15.23 (61.65) 16.59 (64.56) 1 79.82
Ground | 22.6 | 66.59 64.52 27.2 77.33 75.96 | 184
4 nutcake | 0 (54.67) 3197 (53.42) 9 oG P13 (61.54) 2163 (60.62) 9 76.55
Soya | 243 | 63.98 65.34 277 73.62 76.48 | 195
T5 cake 7 (53.10) 31.12 (53.91) 5 64.80 | 17.85 (59.13) 21.17 (60.96) 1 75.25
Cotton | 448 | 33.76 34.28 51.9 56.92 5296 | 35.7
T6 Cake 1 (35.38) 59.14 (35.82) 8 34.06 | 29.14 (48.99) 42.33 (46.68) 4 54.67
Vermico | 29.8 | 55.88 53.24 35.9 69.24 65.18 | 26.0
T7 mpost 7 (48.35) 42.08 (46 84) 8 54.36 | 20.81 (56.3) 31.33 (53.82) 7 66.93
Goat | 30.6 | 54.66 53.11 36.4 68.56 64.07 | 26.8
T8 Manure 7 (47.65) 4289 (46.78) 3 5378 | 21.27 (55.87) 3233 (53.15) 0 66.00
Poultry | 31.5 | 53.34 53.54 36.6 67.43 62.92 | 27.7
T Manure | 7 haese) | 8L [Cazon) | g | 9345 | 203 gpory | 3337 (gsm) | o | 0480
T1 67.6 0.00 78.8 0.00 78.8
0 Control 5 0.00 90.00 (0.00) 3 0.00 67.65 0.00 90.00 (0.00) 3 0.00
SE(m)+ | 1.04 1.05 1.51 0.97 1.37 1.23 0.79 0.57
Cb%&? 3.09 314 4.50 2.90 4.09 3.67 2.35 1.70
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Iycelial growth of B o Fsp melongenae

I 10 % Concentration

—8-Per cent growth increase =+=Per cent growth increase

15 % Concentration

Cloncentrabion of oreanic mmendments

Treatments

Concentration of organic amendments

Treatments

endments against mycelial growth of Fusarium oxysporum f.sp.melongenae in eggplant
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LiTect ol aqueous extracts ol organic amendments against /- usarium oxysporum [.sp.melongence under in vitro
conditions at 5% and 7thday afier inoculation
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Table I1.Effect of organic amendments on Fusarium wilt (Pot culture)

Per cent disease incidence at 100 DAS

Tr. No. Treatments Cloor?cg::r Reduction c;r?ge%rt?a Reduction
. over control - over control

ation tion
22.19 16.95

T1 Neem Cake (28.08) 69.42 (24.29) 76.64
23.49 17.54

T, Mustard Cake (28.97) 67.62 (24.74) 75.82
28.34 20.29

Ts Safflower Cake (32.14) 60.95 (26.74) 72.04
31.97 23.48

Ta Ground nut Cake (34.41) 55.94 (28.97) 67.64
32.85 24.51

Ts Soya Cake (34.95) 54.72 (29.65) 66.21
36.52 33.15

Te Cotton Cake (36.34) 49.67 (35.13) 54.31
. 35.03 23.33

T, Vermicompost (36.27) 51.72 (28.87) 67.84
34.39 25.92

Ts Goat Manure (35.89) 52.60 (31.39) 64.28
35.04 27.16

Ty Poultry Manure (36.28) 51.70 (30.58) 62.56
72.57 72.57

Tiwo Control (58.42) 0.00 (58.42) 0.00
SE(m)+ 0.63 0.739
C.D.(P=0.01) 1.88 2.196

*Figures in the parenthesis are angular transformed values DAS: Days after sowing
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ts in the management of Fusarium wilt in brinjal under glasshouse conditions (Pot culture)
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Effect of organic amendments on Fsarium wilt in brinjal under glasshouse eonditions (pot
culture)

Organic amendments @150 gm/4 kg soil

PLATE IlI
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