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ABSTRACT

The present study was undertaken to determine ffieet ©f some medicinal plants on growth parametard
diseases, like alternaria canker, blight, leafspéjitspot, blossom end rot and sunscald of Lycsioem
esculentum. To understand the mechanism, the gigrdcal analysis of plants and its effect on baateand
fungal cultures were investigated. The effectsetdécted plant extracts on tomato were observed. fiedicinal
plants were applied for the control of diseasesd d@s antibacterial and antifungal effect was testagainst
Clavibacter michigenesis, Alternaria solani, andp®eia lycopersici, Pythium debaryanumand and Phttiora
capsici that cause alternaria canker,early blightaf spot, fruit spot, blossom end rot and surdatitease in
Lycopersicum esculentum..Extract of Ageratum.cddgsowas efficient in inhibiting the growth of a@bacter
michigenesis while mycelial growth of Alternariaani,Septoria lycopersici,Pythium debaryanum & feipghora
capsici was inhibited by Tagetes patula, Pipermi, Aegle marmelos & Ageratum conyzoides.Amongpldrg
extract tested in field, Ageratum.conyzoides wasdomost effective in reducing the Alternaria candisease by
78.20% and Azadirachta.indica reduced the Early ghili & leaf spot disease by 53.84% &
40.78%respectivilly,Aegle marmelos reduced thet fagot disease by 61.29%.Pongamia pifiata & Brassica
campestris reduced the Blossom end rot disease6t86% and 82.17% and Ageratum.conyzoides& Pongmia
pifiata reduced the sunscald disease by90.08% &85P6 respectively in Lycopersicum esculentum. rékalt
suggests the applications are also growth promdivécost effective and non-hazardous in agro-ecosystem.

Keywords: Antibacterial, Antifungal, Biopesticides, Growthnametersl.ycopersicum esculentuflant diseases.

INTRODUCTION

The natural plant products, known as botanicaligidsts or herbal medicines, have long been usdideirtontrol of
microorganisms causing plant and human diseasesevtw, with the employment of synthetic pesticides
agriculture, the use of botanical pesticides hamifitantly diminished. Although highly effectivesynthetic
pesticides often have undesirable side effects agdbxicity to mammals and causing environmentélippon. Of
the herbal medicine and botanical pesticides, mattbntion has been given to the use of phenoltt-glant
extracts. Tannins are important water soluble pidwetnolics. Tannin-rich plant extracts have tradiilly been used
as medicines to treat infectious human disefls8kand they exhibit antimicrobial activity againstypdpathogenic
fungi and bacterid3,4]. The toxicity of tannins on microorganisms opesadither by their direct action on the
microbial membrane or by metal ion depletion. Imgpal, tannin-chelated metal ions are not bioakkelaThe low
decomposition of tannin-rich plant materials (wajrahestnut and oak) has been in part attributetdedow levels
of biologically available metal ior$,6].
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Tomato (ycopersicon esculentynof Solanaceadamily is an most important vegetables worldwides i\ is a

relatively short duration crop and gives a highdjiét is economically attractive and the area uncldtivation is

increasing daily. Tomato is an annual plant, whiah reach a height ofover two metres. The firstdstris possible
45-55 days after flowering, or 90-120 days aftewisg. The shape of the fruit differs per cultivaihe colour
ranges from yellow to red. The temperature lowehiwithe crop and the fruits grow in the shadeha keaves.
Because they are covered, the sun does not damadeuits and they ripen more slowly. Slower ripgnand a
high leaf/fruit ratio improve the taste of the feuiand in particular the sweetness. Vigorous tay system that
grows to a depth of 50 cm or more. The main rooidpces dense lateral and adventitious roots. Grdatiit

ranges between erect and prostrate. The stemid; sobrse, hairy and glandular. Spirally arrandedflets are
ovate to oblong, covered with glandular hairs. $rpainates appear between larger leaflets. Infleese is
clustered. Flowers are bisexual, regular and grpposite or between leaves. Calyx tube is shorthaig, sepals
are persistent. Usually 6 petals up to 1 cm intlengellow and reflexed when mature. 6 stamend)eastare bright
yellow in colour surrounding the style with an ejated sterile tip. Ovary is superior and with 2eBnpartments.
Mostly self-but partly also cross-pollinated. Besmsl bumblebees are the most important pollinatdtaiits are
fleshy berry, globular to oblate in shape. The irure fruit is green and hairy. Ripe fruits rangentr yellow,

orange to red. It is usually round, smooth or fwed. Seed are numerous, kidney or pear shaped.

Some bacterial/fungal diseases commonly foundrimatoes are Alternaria canker, Early blight, Leafspeuitspot,
Blossom end rot and Sunscald. Alternaria cankeariseconomically important tomato disease that iccu
worldwide. Early blight is a fungal disease of tomato .Thevésaof infected plants become yellow, wilt and dpy
Round, brown spots (with concentric rings) appeathe leaves, reaching a diameter of 1.5 cm. Somestismall
lumps can be found on the stem or on leaves, cglsaves to turn yellow and wilt. Flowers and snfralit fall off.
Small spots appear on the leaves and on the fitiitsfected plants .These spots are generally bramah circular,
leaves turn yellow and drop off. Blossom end reedse is caused by calcium deficiency. This isllysaaesult of
too much salt in the soil, which is caused by the of saline water, or irrigating with too littleater during the dry
season. The amount of salt in the soil can be leavéiy flushing it out with one or more abundantliggtions of
salt-free irrigation water (normally during themgiseason), making sure that there is good drairtigiescald is a
common disease of tomato .Brown or grey indentataggpear on the fruit. The part of the fruit tisammiost exposed
to the sun. In order to prevent the plant from ¢hdseases and from pathogens, chemical contrdiadstare
needed. Because of high cost of chemical pesticaes their hazardous consequences, the use ofetiffe
biodegradable materials, like fresh plant extréats gained importance during last three decplés,9]. In this
context, the present study was undertaken in otdefind out the effort of ten botanical plant exiis on
Lycopersicum esculentufor controlling Alternaria canker. Early blight, &kspot, Fruit spot, Blossom end rot and
Sunscald.

MATERIALSAND METHODS

The medicinal plants selected for the currentystudre: Pongamia pifiata; Aegle Marmelos; Azadirachta ladlic
Brassica Campestris; Piper Nigrum; Euphorbia tirlicaVitex Negundu; Ageratum Conyzoides; TagetetuRRa
and Zigiphus jujubetomato requires a relatively cool, dry climate éptimum yield and quality, but it can also
adapt to a wide range of environmental conditioRse optimum temperature range for proper growth and
development is 21°C-24°C while fruit set is enhahbelow 2£C. Tomato grows best in sandy loam to clay loam
soils with a pH of 6.0-6.5. Prepare seedbeds 50ncmidth at any convenient length in an area fakposed to
sunlight. Pulverize soil thoroughly and add welcd@posed compost or animal manure at the rate aifitab-2
kg/m2. Ten such beds were raised to grow seedforgslanting in one hectare area. Distance of aB@utm was
kept between two beds to carry out other mandabqerations like watering, weeding, etc. Raised bedee
necessary so as to avoid the problem of water hggigi heavy soils. In sandy soils, however, sovgag be done in
flat beds. Fresh plant parts of 10 medicinal plavdse collected from local regions of Odisha. Thanplmaterials
were washed thoroughly; air dried, and were thendgenized to fine powder and stored in airtightlbst

Hundred grams from each of the dried, powderedt@ample were weighed and were placed in a 100f0ask.
The flask was closed with cotton balls and was medvevith aluminum foil. It was then filtered withe help of
cheese cloth. 10ml solution of the liquid extraghich was placed in the flask, was sprayed on #awds of
tomatoes on a weekly basis. The following growtrapseters were recorded on a weekly basis.
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Morphological measurements of the tomatoes werentat 7, 14, 21, 28, 35, 42, 49, 56, 63, and 73 gest
transplantation for determining changes in grovdatemeters. Morphological measurements of tomate teden at
every 7 days interval after transplantation to detee the disease control rates. From the dayawisslantation till
harvest time the experimental fields were maintiaad the following parameters of tomatoes wererdsm at
every 7day interval: shoot height; number of leavesnber of branches; number of flowers; and nundabdruits

per plants. Fruits were collected, weighted, anteveéored at 34°C for routine observation.

Phytochemical screening of plant materials
Presence of saponins, tannins, carbohydratespalkaflavonoids, glycosides, steroids, proteims} alkaloids were
detected by simple qualitatiy@0] and quantitative method$1].

Antimicrobial assay of test microorganism

Bacterial cultures of thatvere used for antimicrobial assay of test organismese obtained from the culture
collection centre, Department of Microbiology, GasUniversity of Agriculture and Technology, Odisladia,.
The bacteria were maintained on nutrient broth (lBB?C till required for analysis. This vitro antimicrobial
activity of the sample solution was done by diftudion method12].

Antifungal Assay of test fungi

The infected portion of the plants were extractad aultured on Sabouraud’s dextrose agar and thteglere
incubated at room temperature for two days. Gregigiwn mycelia were seen which turned later to llealor.
Smears were prepared and stained with lacto pheoibbn blue stain and were observed under high powe
microscope. The agar dilution assay was carriedaocording tqd13] with a slight modification. Thirty nine grams
of potato dextrose agar (PDA) powder was boiledl timt agar completely dissolved in 1 L of distillevater. The
solution was then sterilized using autoclave at°C2for 15 min. 19 ml of the sterilized PDA and 1 aflplant
extract were mixed and plated on the sterilizedigishes (8.5 mm in diameter). 10 mm diameter otetia discs
were inoculated at the centre of the medium. Thiusagal assay was divided into 10 different treaims as crude
extract of leaves in different concentration (5,48¢ 15%). Colony growth was determined on thesbagiinear
dimensions. The percent reduction (Rr) or stimafa{Rs) of colony diameter by each extract wasrdeteed using
the following formulg[14]:

=y = (RL-R2)X100
Rl

mee (R2=RDX100
R2

Where, Rr = percent reduction in colony diametes R percent stimulation in colony diameter; R1 =laty
diameter on the untreated medium (control); and=R@lony diameter on the treated medium.

Statistical analysis

The experimental data were statistically analyZEge. significance of differences between the treatmeavas
evaluated by one way analysis of variance at theifstance level of 95 % .The Statistical softw&RSS version
17.0 was used in the analysis. All the data wesdyard with students ‘t’ test .The value of grovaidrameter and
disease data were statistically analyzed .In tke @€ significant *(R0.05),**(p<0.01),***(p<0.001) indicate the
treatments were significant at probability levedpectively.

RESULTSAND DISCUSSION

Effect of Medicinal plants on growth parameter in Lycopersicum esculentum

The data presented in Table-1 and figure-1,2,3pdghoot height, number of branches, number ofdeanumber
of flowers, number of fruits in tomato was notic&thoot height was significant at (P<0.001) in aflatments
exceptA. marmelodNhich was significant at P<0.01 Level.(Table-1;E)g
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The number of branches were significant at (P<D.@9B.campestris, V.negundu, T.patula & Z.jujubeEatments,
significant at(P<0.01) irP.pinatta, A.indica, P.nigrum, E.tirucalli, A.corgidestreatments, while no significant
growth was observed in A .marmelos treatment .@-abkFig-2).

The number of leaves were significant at (P<0.001A.marmelos B.campestris, E.tirucalli,V.negundu &éates
patula treatments, significant at(P<0.01) P.nigrum,& A.conyzoideseatments,significant at (P<0.05)Ppinata
.,while no significant growth was observedAnindica & Z.jujubetreatments .(Table-1,Fig-3).

The number of flowers were significant at (P<0.001A.marmelos, P.nigrum, A.conyzoides, T.patula, dhe]
treatmenst, significant at (P<0.01) R.pinatta, A.indicatreatments, significant at (P<0.05) in B.campestris
V.negundu treatment, while no significant growthsvadoserved in E.tirucalli treatment (Table-1,Fiy- 4

The number of fruits were significant at (P<0.0@1)P.pinatta, E.tirucalli, V.negundu, A.conyzoidégatments,
significant at(P<0.01) iB.campestris, P.nigrum, Z.jujulleeatments, significant at (P<0.05) in A.indiceatment,
while no significant growth was observed Armarmelos, T.patulaeatment (Table-1,Fig-5 )

Effect of medicinal plantson diseasesin Lycopersicum esculentum

In general disease incidence (Table-2)was redugetebapplication of plant extract. Plant extraaft$\.conyzoides
reduced Alternaria canker 78.224ujubereduced 58,97%, marmelosreduced 51.6% while other plants reduced
disease from range of 14.12-46.79% ExtracAdfdica reduced Early blight 53.84% while other plantdueed
disease from range of 15.38-46.79%. Plant extraétiodicareduced Leafspot 40.78% while other plants reduced
disease from range of 1.84-26.31%.ExtracAoharmelogeduced Fruitspot 61.29Bcampestrigeduced58.06%
.while other plants reduced disease from 27.41586.4Plant extract ofP.pinata reduced Blossom end rot
86.95%B.campestrisreduced 82.17% while other plants reduced disdasa 37.39%-66.08%. Plant extract
ofA.conyzoideseduced Sunscald 90.08%.pinatareduced 76.85%,negundueduced 70.24% while other plants
reduced disease from 0.82%-59.50%.

Antibacterial activity

The antimicrobial effect of crude medicinal plamtracts of 10 plants species were determined hyitin studies
using water as a solvent. Solvent extract® gfinatta, A.marmelos, A.indica, B.campestris, gtumin, E.tirucalli,
V.negundu, A.conyzoides, T.patula, and Z. jujabeconcentrations of 5,10, and 15 exhibited theezoh
inhibition(Table-3). In case ofClavibacter michigenesite higher inhibition was noticed i.conyzoidegxtract
at 15% (10.5+0.17).The lower inhibition was netldn B.campestriandT.patulaextract at 10%(1.26+0.27) and
15%(1.3040.15).

Antifungal activity

All the medicinal plant extractB.pinatta ,A.marmelos ,A.indica ,B.campestris gfunin ,E .tirucalli ,V.negundu
A.conyzoides ,T.patula and Z.jujudte5.10,15% inhibited mycelia growth132 growthdtfferent degrees(Table-
4).Different species of fungi isolated and idemtifito be associated with disease of tomatoAdternaria solani,
Septoria lycopersiciPythium debaryanum, Phytopthora capsini.case ofAlternaria solani aqueous extract of
T.patulashowed high inhibition of mycelial growth amdindicashowed lowinhibition of mycelial growth in all
concentration .Rest of the plants were less effecin reducing the mycelial growth of Alternarialani in
comparison ofT.patula .Maximum inhibition recorded at 15% concentrationall treatments. Highest zone of
inhibition observed was 71.87+0.78%.

In case ofSeptoria lycopersici, P.nigrunshowed high inhibition of mycelial growth amdindica showed low
inhibition of mycelial growth in all concentratioRest of the plants were less effective in redutivggmycelial132
growth of Septoria lycopersicin comparison oP.nigrum. Maximum inhibition recorded at 15% concentration
all treatments. Highest zone of inhibition observes 31.0610.04%. In case Bfthium debaryanum, A.marmelos
showed high inhibition of mycelial growth andpatula showed low inhibition of mycelial growth in all
concentration .Rest of the plants were less effedti reducing the mycelia growth dPythium debaryanurim
comparison ofA.marmelos. Maximum inhibition recorded at 15% concentratiarail treatments. Highest zone of
inhibition observed was 59.07+1.44%.

In case ofPhytopthora capsici, A.conyzoidssowed high inhibition of mycelial growth a#dujubeshowed low
inhibition of mycelial growth in all concentratioRest of the plants were less effective in redud¢hegy mycelial
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growth of Phytopthora capsicin comparison ofA.conyzoidesMaxium inhibition recorded at 15% concentratian i
all treatments. Highest zone of inhibition obserwe$ 85.00+0.00%.

TABLE 1. Effect of medicinal plant treatment on significance leve of various morphological parameter in
Lycopersicum esculentum

PLANT Shootheight| Branches Leafrjo Flowears Fruits
P.pinatta ok *k * *x e
A.marmelo *x NS ek xx NS
A.indice ok ** NS ** *
B.campestris ok ok ok * ey
P.nigrum ek *x *x ey **

E tirucalli ik *k ok NS ey
V.negundu ok ok ok * P
A.conyzoide ok o W ok e
T.patule ok ok ok s NS
Z.jujube Fkk Kk NS Hkk )

Values are significantly different at P <0.05*, ®©1**, P <0.001*** NS-Not significant

TABLE 2. Percentagereduction of diseasesin tomato by 10 medicinal plant extracts

Treated plant] AC EB LS FS BER SS
P.pinatta 14.10% | 33.33% 23.15% 46.45% 86.99% 76.86%
A.marmelos | 51.60% | 16.66% 18.94% 61.29% 66.08% 37.1p%
A.indica 42.94% | 53.84% 40.78% 41.93% 40.86% 25.61%
B.campestri | 17.94% | 46.79% | 15.52% | 58.06% | 82.17% | 59.50%
P.nigrun 41.66% | 36.62% | 1.84% | 52.58% | 56.95% | 59.50%
E.tirucalli 12.82%| 27.56% 26.31% 35.48% 60.85% 16.5P%
V.negundu | 46.79% | 27.56% 13.68% 45.16% 37.39% 70.24%
A.conyzoides| 78.20% | 35.25% 13.68% 50.00% 40.86% 90.08%
T.patula 15.70% | 15.38% 18.42% 27.41% 50.43% 26.44%
Z.jujube 58.97% | 37.82% | 19.47% | 57.04% | 43.93% | 0.82¥%

(AC-Alternaria canker,EB-Earlyblight,LS-Leaf spd#Fruit spot,BER-Blossom end rot,SS-Sunscald)

The present study,the tested plant extract showstibagterial and antifungal activity against Altaria

canker,Earlyblight,Leafspot,Fruitspot,Blossom ead& sunscald in tomato.The efficacy of differemamt extracts
belonging to different species other than the tebtanical extracts against the A.solani eithetenriaboratory or
greenhouse conditions have been reg@t,16,17,18].

The inhibitory effect of the plant extract might atributed to the presence of secondary metabaitenedicinal
plants. Greater inhibitions of fungal growth weteserved byT.patulafor Alternaria solanj P.nigrumfor Septoria
lycopersicj and A.marmelo$or Pythium debaryanurandA.conyzoide$or Phytophthora capsiciHowever, lower
concentration of the extract supported the averageelia growth inhibition Alternaria, Septoria, Pythiunand
Phytophthoraare the common soil inhibiting plant pathogeniadus which causes diseases such as Blight and
Blossom end rot, Leafspot, Fruitspot and Sunscaltbimato. Several other species of this genusesmonsible for
huge loses to their respective host crop. Naturahgcals and their use for integrated plant prateds one of the
focuses of research workers all over the world sEhesults of the present investigation are cledication for the
potential of plant extracts to control fungal pagbos and these compounds can be used.

It is evident of the result that all the plant exts inhibited bacterial growth. Antibacterial tégtusing a simple
MIC test was done. Among the plant extract Aatonyzoidesshowed higher antibacterial activity where as
B.campestris and T.patulahowed lower antibacterial activity .Successfukerapts have been made for the
management ofClavibacter michigenesis Alternaria solani, Septoridycopersici, Pythium debaryanumand
Phytopthora capsici

The plants were examined for disease symptoms aadtitptive assessments. In general disease ircidas
reduced by the application of plant extracko€onyzoides wasffective for Alternaia canker. Similarli .indica
was bothfor Early blight and leaf spot ardimarmelos,P.pinatta and A.conyzoide Fouitspot,Blossom end rot and
Sunscald.Literatures are avalible on effect of péadtracts on various diseases of tonfd&?20].Similar reports on
plant products containing fungi-toxic constituetiisit have the potential to control plant disedsds22] are
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available in recent literatur&itex nigudoshowed maximum fugal activity agairSolletotrichum falcatunwhich
causes red rot diseasf23]. Similarly some medicinal plants are like Pandarsedrus, Capparis, Mirabilis,
Eicchornia, Nymphaea etc inhibitedetophaeria rostratazausing seedling blight disease in sugar d&4¢ and
Pythium debaryanurwas inhibited by some medicinal plants namely Lavig, Phyllanthus, Vinca, Tephrosia and
Mimosa[25].

TABLE 3. Antibacterial efficacy of leaf extracts of experimental plants

. . ZONE OF INHIBITION IN (mm)
Plant species | concentration(%) Clavibacter michigenesis
5 1.30+0.51
P.pinatta 10 1.60+0.43
15 1.70+0.27
5 2.25+0.13
A.marmelos 10 2.50+0.2¢
15 3.00+0.0¢
5 1.30+0.51
A.indica 10 1.60+0.43
15 1.90+0.05
5 1.20+0.09
B.campestris 10 1.26+0.27
15 1.30+0.1!
5 1.20+0.09
P.nigrum 10 1.30+0.15
15 1.41+0.09
5 1.30+0.01
E.tirucalli 10 1.30+0.09
15 1.30+0.51
5 1.42+0.14
V.negudu 10 1.5040.23
15 1.70+0.27
5 7.00+0.09
A.conyzoides 10 9.00+0.07
15 10.5+0.17
5 1.20+0.09
T.patula 10 1.26+0.27
15 1.30+0.15
5 3.00+0.03
Z.jujube 10 4.25+0.15
15 4.5040.17

Coincidentally plant extracts increased all gropéinameters including yield along with reductiorpte#nt diseases.
Extracts of A.conyzoideandT.patulaincreased the number of tomato. Overall this stelgeals the potential of
A.conyzoides,A.indica,A.marmelos,P.pinakéracts to control the alternaria canker, eargli leafspot, fruitspot ,
blossom end rot and sunscald disease of tomato.

The phytochemical test results indicated high scdoe saponins,moderate scores for tanins and giiges while
alkoids,terpenes and flavonoids had low scores./lieg to[15,26] these constituents found in plants are known to
have anti protozoal and anti bacterial activitiEvonoids especially are of a potential benefihtonan health
(Table-5 & 6). Recently production of natural inseides from neem leave®7]. Similar applied research on
medicinal plants needs to be under taken for sultisiy) the hazardous chemical pesticides.
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TABLE 4. Antifungal efficacy of leaf extracts of experimental plants

Plant species | concentration(%) | Alternariasolani | Septorialycopersici | Pythium debaryanum | Phytophthoora capsici
5 27.65+1.73 12.22+0.04 30.27+1.24 62.17+1.18
P.pinatta 10 28.08 +£1.30 18.84+0.02 33.41+1.08 63.77+0.55
15 42.64 £0.78 20.40+0.07 34.51+2.16 63.56+0.77
5 31.86+1.21 11.05+0.05 54.78+1.48 40.82+1.54
A.marmelos 10 35.60+1.20 16.56+0.04 55.26+1.58 42.61+1.01
15 39.96+1.54 18.91+0.07 59.07+1.44 47.41+1.82
5 5.84 +1.26 8.86+0.03 23.56+0.69 34.23+0.62
A.indica 10 8.85+1.99 10.91+0.03 29.43+0.52 36.19+1.13
15 9.68 + 1.53 12.62+0.06 31.57+1.38 37.89+0.62
5 14.47 + 0.84 10.20+0.03 42.42+2.81 42.64+1.30
B.campestris 10 24.16+1.24 12.30+0.02 46.25+1.59 46.40+0.72
15 28.48 +1.23 18.21+0.10 48.32+1.57 48.97+1.36
5 22.10+0.93 20.07+0.11 34.23+0.62 42.64+1.30
P.nigrum 10 23.98 +1.26 25.05+0.11 36.14+1.13 46.40+0.72
15 29.90 + 2.20 31.06+0.04 37.89+0.62 48.97+1.36
5 31.08 +0.77 15.11+0.02 22.10+0.93 20.23+2.27
E.tirucalli 10 33.77+£0.78 16.35+0.06 23.98+1.26 25.62+1.51
15 36.71 +0.76 12.57+0.12 29.90+2.20 29.43+0.52
5 27.24+1.19 10.06+0.05 25.62+1.51 55.68+0.36
V.negudu 10 30.37 £1.22 12.08+0.03 29.43+0.52 60.06+1.00
15 34.33 +1.46 19.06+0.04 31.57+1.38 62.55+1.15
5 27.24+1.19 16.06+0.02 31.08+0.77 84.34+0.24
A.conyzoides 10 30.37 £1.2. 21.00+0.0 33.77+0.7! 84.66+0.3.
15 34.33 +1.46 26.16+0.02 36.71+0.76 85.00+0.00
5 65.50+1.10 12.17+0.03 16.00+0.85 38.69+1.87
T.patula 10 66.59+0.89 20.40+0.02 17.56+1.04 40.82+1.54
15 71.87+0.78 26.28+0.10 28.75+1.01 42.61+1.01
5 16.00 + 0.85 20.93+0.03 40.20+1.42 2.83+£1.15
Z jujube 10 1756+ 1.0 18.59+0.1. 40.37£2.0: 3.77£1.3!
15 28.75+1.0 12.00+0.1! 46.92+1.1 4.70x1.4
TABLE 5. Phytochemical(Qualitative) Analysis of Medicinal Plant Species
Shn SF;I;T; Alkaloid | Saponns | Tannins | Glycosids qAJm?]rs Terpens | Steroid | Flavonoid dej;;ng Pentose | Carbohydrates | Proteins | Aminoacids
1. P_clngmia + + +
pifiata - - - - - - - - - -
2 Aegle + + + + + + + + +
) marmelos - - - -
3. Azgdirachta + + + + + + + + + +
indica - - -
4 Brassica ) . . .
campestris - - - - - - - - - -
5. P_lper + + + + + + + + -
nigrum - - - -
o | rucat | * - - - - - : - - - - - -
Vitex
7 nigundu * * * * * * - = = - - = -
8. Ageratqm + + + +
conyzoides - - - - - - - -
Tagetes
o pat%la * - - - * - + * - - - -
10. JZL:Jgur;ephus + + + _ _ _ + + + _ _ _ _
(+)-PRESENT , (-)- ABSENT
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TABLE 6. Phytochemical (Quantitative) Analysis of M edicinal Plant Species

&
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&

v @Q Q¥
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X 06

S
& &
R S
?.

plant treatments

N
A

Sn Plant Species Alkaloids (%) | Tannin (%) Saponin (%) Flavonoids (%)
1. | Pongmia pifiata ND 15.75+0.04 0.87+0.01 3.06+0.03
2. | Aegle marmelos 1.036+0.02 14.16+0.12 3.83+0.02 0.94+0.00
3. | Azadirachta indica 1.13+0.01 6.13+0.08 0.21+0.01 2.09+0.10
4. | Brassica campestris 0.90+0.04 12.33+0.18 ND 4.53+£70.10
5. | Piper nigrum 1.11+0.04 10.2+0.11 ND 4.8+0.05
6. Euphorbia tirucalli 0.75+0.01 11.2+0.11 0.15+0.00 ND
7. | Vitex nigundu 0.86+0.00 9.39+0.08 3.03+0.08 5.10+0.63
8. | Ageratum conyzoides 10.2+0.11 ND ND 4.8+0.05
9. Tagetes patula 1.53+0.01 ND ND 0.2+0.005
10. | Zighiphus jujube 0.49+0.01 0.65+0.02 8.08+0.05 0.59+0.00
ND_Not detected
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FIGURE 1. (Effect on plant extract on plant height of Lycopersicum esculentum)
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FIGURE 2: (Effect on plant extract on number of leaves of Lycopersicum esculentum)
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FIGURE 3: (Effect on plant extract on number of branches of Lycopersicum esculentum)
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FIGURE 4: (Effect on plant extract on number of flowers of Lycopersicum esculentum)
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FIGURE 5: (Effect on plant extract on number of fruits of Lycopersicum esculentum)
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FIGURE 6: (Effect on plant extract on number of alternaria canker of Lycopersicum esculentum)
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FIGURE 7: (Effect on plant extract on number of earlyblight of Lycopersicum esculentum)
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FIGURE 8: (Effect on plant extract on number of leafspot of Lycopersicum esculentum)
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FIGURE 9: (Effect on plant extract on number of fruitspot of Lycopersicum esculentum)

no.of blossom end rot diseases
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FIGURE 10: (Effect on plant extract on number of blossom end rot disease of Lycopersicum esculentum)
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FIGURE 11 (Effect on plant extract on number of sunscald disease of Lycopersicum esculentum)
CONCLUSION

The result of present study can be further expofte formulating integrated disease managemenédidie of
Lycopersicum esculentuaiternaria canker, early blight, leaf spot, frsjitot, blossom end rot and sunscald. More
investigations are needed to investigate this dikggrfor isolation and characterization of antifahgoieties and
recommendations in field applications.
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