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Eight plant extracts like Melilotus albus, Solanum nigrum, Physallis minima, Salix sp., Datura
lastusa, Convolvulus aNensis, Achyranthus aspera and Parthenium hysterophorus have been
exploited against Early blight of tomato and their effect on physiological and biochemical
activities in tomato also evaluated. Seed treatment with plant extracts stimulated the germina-
tion of the tomato seeds. The maximum germination percentage was noted in case of Datura
extract treatment. The groMh promoting effect of plant extracts was also perceivedwilh Datura
extracl treatment showing maximum shoot length which was 8.77o increase over control 7.97o.
Fresh and dry shoot and root weight were also found maximum in Datura and Parthenium
extract treated plants represeniing 40.60 to 39.70 g respectlvely. The maximum yield with 580
gm/piant was also obtained from Datura extract lreated plants. Biochemichal changes like total
soluble protein and phenol content in tomato plants were also examined. Total soluble protein
content was found maximum in case ol Datura extract treated plants. Total phenol content also
showed significant increase in treated plants which was 2.76 mg/g,2.55 mg/g, 2.'18 mg/g and
'1.98 mg/g in Datura, Pafthenium, Physallis and Achyrunthus, respectively at 10 days atter
spraying. The correlation coefficient between disease severity with total phenol and soluble
protein contents revealed that there was a negative correlation.
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INTRODUCTION was 879.6 ha. which constitutes 9.6 per cent of
total vegetable area and 1 1.2 per cent of total veg-
etable production. The productivity of tomato in
lndia is 20.7 tvlT/ha during 2021-13 which is very
low as compare to other country of the world like
USA, 81.0 tones /ha. One of main reason of low
productivity oi tomato in lndia is diseases which
are caused by fungi, bacteria, virus, nematode and
abiotic factors (Balanchard, 1992). Among the fun-
gal diseases, Early Blight also known as target spot
disease incited by Alternaria so/ani (Ellis and Mar-

f omalo (Lycopersicon esculentum Mill). is one of
the most remunerable and widely grown vegetables
in the world. The worldwide production of tomato
is about 130 million tones in the year 2008. To-
mato is also well known as protective food. ln lndia
production ol tomato during 2012-13 was 182.27
lakh tones and total area under tomato production
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tin) Jones and Grout is one ol the world's most
catastrophic disease. The disease is causing loss
from 50-86% in fruit yield (Mathur and Sekhawat,
1986). The pathogen survives for a long time in
the diseased plant parts, soil and on alternAtive or
collateral hosts in the absence of main host, de-
termine the wide ability of the pathogen to perpetu-
ate (lvloore and Thomas, 1942; Basu, 1971 and
Rands, 1917). Therefore management of the dis-
ease is qulte difficult. Spraying of broad spectrum
fungicides like Ir,4ancozeb, Captan and
Paraclostrobin (25%), Copper oxych loride,
Chlorothalonil has been recommended for the con-
trol of Early Blight of tomato by several workers
(Ramakrishnan et al., 1971; Stevenson, 1977;
Ganeshan and Chethana, 2009; Sahu et. a\.,2013).
Cultural practices like field sanitation, deep sum-
mer ploughing, soil solarization, soil amendment,
crop rotation etc. can minimize the possibility of
disease but can not completely control the dis-
ease on standing crop. Biological controi is another
important method of plant disease management.
However, slight Iluctuation of temperature, relative
humidity, pH, moisture largely affect the efficacy
of bio-agents. Therefore, the use of chemicals is
one of the best method of plant disease manage-
ment. Several fungicides like Paraclostrobin,
Mancozeb, Propineb, Metalaxyl, Fosetyl-Al,
Aureofungin, Streptocycline, Phosphonic acid, and
Chlorthanil @ 0.21o and lprovalicarb + Propineb
as seed treatment have been used lor manage-
ment of Alternaria blight of tomato (Chaudhari et
al., 2OO2; Andreu and Coldiz, 2006; Saha et a/.,
2013). But excessive use of chemicals has caused
soil, air surface and ground water pollution besides
aflecting the crop produce. lt also enter in our food
chain. Botanicals can serve as an alternative ap-
proach in this situation. (Arzoo and Biswas, 2013)
reported that use oi plant extracts of neem, dhatura,
zinger, garlic, motha etc. as seed treatment in-
creases plant growth and decreases seedling mor-
tality of tomato caused by Fusarium wilt. Zarina et
a/. (2003) have also tound that soil amendment
with extract of neem and datura increases the
growth of brinial plant and also controls infestation
of root knot nematodes. Similarly, Biswas et ai.
(2003) have reported increased shoot and root
length ol rice plants when treated with leaf extracts
ol neem and datura. Theretore the study has been
undertaken in the present investigation.

IJ- Mycopathol. Bes. :

MATERIALS AND METHODS

Preparation ot plant extract

The fresh and mature leaves of collected plant
materials were thoroughly washed under running
clean tap water to remove dust and other surface
contaminant. The extract was obtained from indi-
vidual plant material by electric mixie in distilled
water 1:1 (w/v). The resullant slurry was strained
through a double layered muslin cloth to remove
the uncrushed fibrous tissue of plant material. The
procedure repeated twice and each time, the re-
sultant slurry was filtered through two fold muslin
cloth. The final volume of the filtrate thus obtained
was made up to one liter by adding water to main-
tain at 10 per cent concentration on lresh weight
basis of plant material (Mv).

Effect ol plant extracts on growth parumeter
of tomato plants

The experiment was conducted at Glass house
complex Department of Plant Pathology, C.S.A.
University ol Agriculture and Technology, Kanpur.
The seedlings ol tomato variety RT- 6 were placed
in a jar containing 10% solution of each extract for
live hrs. lt was then transplanted in the glasshouse
in 30 cm earthen pots, which were previously filled
with a mixture of sterilized sandy loam and farm
yard manure in the ratio ol 2:.1. One seedling was
transplanted in each pot and watered regularly.
Three replications were kept for each treatment
and three pots were sown with untreated seedling
served as control. Observations pertainjng to ef-
fect of different treatments on the seed germina-
tion, growth parameter of seedlings like, fresh
shoot and root length and weight, dry mafter were
recorded at 30,45, 60 and 75 days age of plants.

At 45 days age, the plants were artificially inocu-
lated. wilh homogenized spore suspension of
pathogen. Then covered with polythene bags for
48 hrs to provide suitable moisture and humidity
for growth and development of the pathogen. The
concentration of conidia was maintained al
10,00,000 conidia/ml. The spore suspension was
prepared from seven days old culture of the patho-
gen. After 48 hrs of pathogen inoculation ol plants
were sprayed with plant extracts separately. All the
plants were then kept on the bench of glass house.

On Alternaria blight

Etfect of ptani extracts on severity of disease
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in one case, plant were sprayed with pathogen only
served as control. Three replications were kept
Ior each treatment. Observations on disease se-
verity were recorded at 5, 10 and 15 days of final
spraying.

Measurement of disease severity

Observations for measuring the disease severity
were taken alter 5, 10 and 15 days of pathogen
inoculation. The disease severily was recorded on
a 0-4 scale, where zero representing no infection
and 4 denoting plants completely infected. The 0-
4 scale of the disease severity was classified as
follows:-

The disease severity of individual plants was caF
culated by following formula:-

Disease sevelity PDI = x 100
Total number ol leaves

examined x maximum rating

Effect ot plant extracts on biomolecules dur-
ing pathogenesis

Tomalo leaves were collected from different treat-
ments and the changes in the content ol soluble
protein and phenol in leaves were estimated at 5,

10 and 15 days after inoculation of the pathogen.

Soluble protein estimation

The method developed earlier was used with slight
modification to determine the total soluble protein
content. The estimation of protein was calcu-
lated as 5, 10 and 15 days of pathogen
inoculalion.Tomato leaves from different treat-
ments were harvested, washed with distilled water
several times and blotter dried beiore protein ex-
traction. A quantity ol 1.0 g of each leaf sample
was cut into small pieces and ground in pre-chilled
pestle and mortar using l:5 ratio ol leaves: ex-
traction buffer. Extraction bufler consists of 120 mM
Tris-HCl, pH 7.5, 20 mlvl Dithiothretol, 20o/" glycer-
ol, 2% SDS, 1 mM phenyl sulpheryl floride. The
suspension was centrifuged at 10,000 rpm for 30
minutes at 40C. The supernatant was collected. A
quantity of 7.5 ml of the supernatant was trans-
ferred in a tube and mixed with 2.5 ml ol sample
buffer and used for protein eslimation. The work-
ing standard solution was pipetted out and 0.2, 0.6
and 1.0 ml of lhe solution was put into series of
test tubes. A quantity ol 0.2 ml, 0-6 ml and 1.0 of
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the sample extract was also pipetted out and kept
into other test lubes separately. Then volume in

all the tubes was made upto 1 ml with water. A
tube with 1 ml of water served as a blank. Later
on, 5 ml of solution C was added in each test tube
and incubated at room temperature for '10 min.
Thereafter, 0.5 ml of FCB was mixed well immedi-
ately and incubated al room temperalure for 30
min in dark place. The absorbance at 660 nm

against the blank was read and standard graph
was drawn to calculate the amount of soluble pro-

tein in sample and represented as mg/ g ol fresh
sample.

Total phenol estimation

Sum ol numerical rating

The accumulation of phenols in tomato plants af-
ter treatment with different plant extracts followed
by inoculation oi palhogen was estimated. ln this
method, the total phenol estimation was carried
out with FCFI, which was measured at 650 nm ra-
diation colorimetrically. The total phenol content
was calculated as 5, 10 and 15 days of pathogen
inoculation. For estimations, 1 .0 g of leal sample
of potato was ground in a pestle and mortar in l0
times volume of 80% ethanol. lt was then centri-
fuged to homogenate the suspension at 10,000
rpm for 30 minutes at room temperalure. Super
natant was separated and re-extracted.for 5 times
with required volume of 80% ethanol, centrifuged
and the supernatant were pooled. lt was then
evaporated to dryness and residues were dissolved
in 5 ml of dist;lled water. Different aliquots (0.2, 0.6
and 1.0 ml) were pipetted out into test tubes and
the volume in each tube was made to 3 ml with '

water. Subsequently 0.5 ml of FCR was added and
after three minutes, 2 ml ol 20"/" Na2COa solution
in each tube was thoroughly mixed. Then absor-
bance at 650 nm against blank was measured us-
ing Ultra Violet Visible (UV-VlS) spectrophotometer
and the standard curve using different concentra-
tion ol phenols was prepared. From the standard
curve the concentration of phenols in the test
sample was determined and expressed as mg

'phenols per g of sample materials.

Correlation coefficient and Regression
equation

Correlation coefficients (r) between soluble protein
and disease severity as well as between total phe-

nol and disease severity were calculated by stan-



208

RESULTS AND DISCUSSION

The present study was undertaken for compara-
tive evaluation of the effect of different plant ex-
lracls or Alternaria so/ari lo find the effect of seed
treatment with plant extracts on seed germinalion,
growth parameters, yield and severity of disease.
The possible biochemical changes in plant extracts
due to application of tomato was also noticed in
the present investigation.

Effect of plant extracts on germination and
growth parameter of tomato seedling. Seed
germination

The result presented in Table 1 indicated that the
seed treatment with plant extract signilicantly in-
creased the germination percentage of tomato
seed. The maximum germination was recorded in
case seed treatment with extract ol Datura and
Parthenium (90.0), followed by Physallis (87.5).
From the Table, it is also cleared that all the treat-
ment significantly increased the germination per-
centage of seed. Maraiki (2013) also recorded
enhanced (671" and 40%) tomato seed germina-
tion when treated with Aftemisia absinthium and
Ocimum basilicum leaf extracts, respectively.

lJ. l\ilycopathol. Res

Root length

Ninety days after transplanting, the tomato plant
was uprooted and the root length was measured
separately by using scale. The data presented in
the Table 3 revealed that the maximum root length
(19.30 cm) was recorded in the Datura treated
plants. Other treatments such as Sa/x sp. (18.40
cm), Convolvulus (17.10 cm) and Physa is (16.70

cm) also showed significant increase in root length
over control (10.30 cm). Ivlanaiki (2013), also re-
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Tabte 1: Effect of plant extract on germination ol seed and shoot length of tomato seedling at different days ol interval (Blotter paper

method)

Treatment Shoot length of tomato seedling (in cm) Germination

t%)Days

Melilotus alba

Solanum nigtam

Physalis minima

Sa./rx sp.

Datura lastusa
Convolvulus
aavensis

Achyranthus
aswtu
Patlhenium
hysterophorus

Control
s.E(d)
c.D. (0.0s)

6

6.00

7.8

7.6

1.00

75.00

70.00

87.5

80.00

90.00

55.00

7

6.4

6.00

8.7

8.00

8.5

2.00

7.5 8.6 80.00

1

0.4

0.2

1.00

1.5

1.5

o.2

2

1.3

0.4

2.1

3.2

3.1

0.5

3

0.8

5.0

6.00

6.0

0.6

.5

5.4

2.OO

7.00

7.1

0.7

0.5 1.? 4.5 6.8

1.3

0.106
0.223

2.3
2.O0
0.136
0.286

5.5
4.00
o.217
o.457

5.7
0.272
0.571

7.00
6.4

0.340
o.714

7.6
7.2

0.421
0.886

8.00
7.9

4.476
't.00

90.00
86.5
1.360
2.859

dard statistical calculalion. Simple regression equa-
tions (Y = a + bx) were also developed for both the
variables (protein and phenol) separately to un-
derstand their relation with disease severity.

Grodh parameters

Shoot length

The data presented in the Table 1 showed that all
the treatments were able to significantly increased
shool length over control at 30, 45, 60 and 75 days
age of plant. Among the trealments, the maximum
shoot length was recorded in Datura treated plant
representing 28.11,40.18,55.19, and 66.13 cm
agalnst in case of conlrol at 30,45, 60 and 75 days
age of plant, respectively. Among the lreatments,
minimum shoot length was recorded in case of
seedling dip in plant extract ol Melilotus alba (ep-

resenting the value ot 20.OO, 28.97, 41 .50 and
52.56 cm. From the table, it was also cleared that
the all the treatmenls were able to increase shool
length over conlrol. l\,4arraiki (2013) also recorded
posilive effect on shoot length of tomato when
treated the seeds wilh Ocimum basilicurn. He was
recorded maximum shoot length of 6.5 cm.

4

4.7

1.2

6.1

6.4

6.5

0.6

5.7
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Table 2 : Etfect of plant extracts on shoot length ol tomato plant at ditferent days of inteNals (Glass house condition)

Treatments Shoot length (cm)

30 DAT 45 DAT 60 DAT 75 DAT

T,

Te

T3

Ta

T5

T6

17

T8

T9

L4elilotus alba

Solanum nigram

Physalis minima

Sa/,x sp.

Datura fastusa

Convolvulus aNensis

Achyranthus aspeta

Part h e n i um hysterophotus

Conlrol

sE(d)
cD ( 0.05)

41.50

50.98

47.63

43.80

55.19

4s.50

53.00

52.56

60.07

57.89

54.60

66.13

54.51

58.'10

34.63

0.816
1.716

44.29

0.952
2.001

Rool

length(cm)

Fresh Root

weight (g)

Dry Root

weight (g)

Fresh Shoot

weighl (g)

Dry Shoot Yield/ plani (g)

weiqht (g)

Tr

fz

Ts

'f,,

T5

T6

T7

T8

I9

Melilotus alba

Solanum nigram

Physallis minima

Sarx sp.

Datura lastusa

Convolvulus abensis

Achyranthus aspera

Paiheniun hystarophotus

Control

sE(d)

cD {0.05)

2.50

3.00

2.40

3.70

2.60

3.62

3.50

0.48

0.175

0.366

11.10

14.50

15.1 '1

16.70

17.10

'13.90

19.30

'18.40

10.30

0.330

0.653

7.01

6.50

9.50

8.20

980

7.50

7.50

8.80

3,50

0.451

0.948

s.00

6.60

7.10

5.90

8.7 0

6.50

6.20

8.60

3.40

0.405

0.850

390

410

440

420

480

430

400

460

325

11.547

24.26

Fresh and dry shaat weight

Fresh shoots of tomato plant were weighted on an
electronic balance and the data presented in the
Tabie 3 showed that all the treatments were able
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20.00

23.00

2'1.s5

20.50

28.11

21.30

22.45

25.23

18.60

0.5u
1.1M

28.97

37.15

35.80

30.20

40.18

30.s8

31.00

40.17

25.70

0.680
1.429

Table 3: Effect ol plant extracts on root length, fresh and dry shoot and root weight tomato plant at 90 days age of plant

Treatment

34.50

38.50

37.80

40.60

32.80

39.70

29.50

0.696

1.464

ported increased root length with the use of
Ocimum basilicum exlract. lt is also supported by
Kumar and Khanna (2006). They observed in-
creased root length with the use oJ neem seed
kernel extract.
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Table 4 : Effect of plant extract on disease sevetity ol Altenaria
so/anl ol tomato

lJ. ft,,lycopathol. Res. :

to increase the fresh shoot weight of tomato plants
over control. The maximum fresh shoot weight was
recorded in seed lreatmenl wilh Datura plant ex-
tracts, representing 40.60 g lollowed by Paftheni-
um treated plant, showing 39.70 g fresh weight at
90 days age of plants.

Similarly, plant shoot were dried in an oven at 700C
until constant weight. Then, it was weighted on an
electronic balance and the data was presented in

the Table 3. Il has found that the maximum dry
shoot weight (8.70 g) was recorded in lhe Datura
treated plant followed by Pafthenium treated plant
the rest ol the treatments were also sowing supe-
rior over control. Above mentioned result also sup-
ported by Ahmed et al., (2004). They found that
leaf extract ot Datura not only controlled citrus
nematodes Tylenchulus semipenetrans bul also
stimulated plant growth. Similarly Zarina et al.
(2003) found that soil amendment with leal extract
ol Datura as well as Datura extracl treated in-
creased the growth of brinjal plants while control-
ling root knot nematode, Meloidogyne javanica.

On Alternaria blight

Treatment Diseaseseverity (%)

5 days 10 days 15 days

Melilotus alba

Solanum nigtam

Physallis minima

Sa/xsp.

Datura fastusa

Convolvulus aNensis

Achyranthus aspera

Part hen i um hyste rcph otu s

control

s.E (d)

c.D. (0.05)

18.20

20.05

19.02

s.14

23.45

14.98

12.65

80.92

0.680

1.429

21 .23

23.41

21 .51

11.94

27.37

17.65

16.83

s5.12

0.879

1.847

12.65

15.21

12.48

14.16

5.18

19.65

10.56

61.10

0.544

1.143

Table5: Etfect of foliar spray with plant extracl on totalsoluble protein contentoftomato leaves after sdays, lodaysandl5daysoffinal
spray

Treatment Total soluble protein content (mg/g of fiesh leaves) o/o lncidence

5 days 10 days 15days Over conlrol -1 Over control -2

Melilotis alba

Solanum nigtam

Physalis minima

Sa/,k sp.

Datura fastusa

Convolwlus arvensis

Achyranthus asp era

Paft hen i um hyste rophoru s

Control-'l

Control-2

s.E.(d)

c.D. (0.05)

25.45

24.43

29.10

20.67

29.49

25.86

28.16

20.67

19.85

0.374

0.7a1

27.56

26.34

30.65

22.76

29.56

25.21

27.15

29.45

22.76

20.69

o.402

0.840

18.64

49.27

9.23

21.65

43.13

24.45

38.32

20.72

39.87

54.17

10.21

23.76

47.45

7.70

26.54

25.47

28.30

22.45

29.'13

23.85

26.32

28.75

21.45

19.88

0.397

0.429

-8.33
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Table 6 : Effect ol foliar spray with plant extract on total soluble phenol content of tomato leaves after 5 days, 10 days and 15 days

oa final spray

Total soluble Phenol content (mgy'g of fresh leaves) % incidence

Trealment 5 days '10 days 15 days Over control -'1 Over control-2

Melilotis alba

Solanufi nigram

Physallis minima

Sa/lx sp.

Dalura tastusa

Convolvulus ayensis

Achyranthus aspeta

Pa ft hen i u m hyste rophorus

Control-1

Control2

s.E(d)

c.D. (0.0s)

15.45

7.34

30.82

1.65

44.05

21 .57

17.95

25.46

16.36

7.85

33.06

1.80

47.11

19.63

27.62

1.U

1.81

1.68

2.54

1.57

'1.98

1.48

1.36

0.'139

0.290

1.69

1.65

2.02

1.82

2.ao

1.69

2.60

2.23

1.59

1.46

0.178

0.371

1.63

T.59

1.98

1.77

1.63

2.55

2.17

1.51

'1.41

0.163

0.339

Table 7 : Correlation coefficient of disease incidence with soluble protein and total phenol

Regression equation

Total soluble prolein

Total phenol

-4.6470

-0.6020

-0.6765

-o.4922

-0.5047

-0.5059

Y=81 .4'18

-3.5'123X

Y=77.8956

-37.8176X

Y=109.0805
-4.0626X

Y=85.87

-34.6551X

Y=107.9005

-3,1958X

Y=94.56587

-38.7318X

Similarly, f resh roots ol tomato plant were also
weighed on an electronic balance and the data rep-
resented in the Table 3 showed that all the treat-
ments were able to increase the fresh root weight
o{ tomato plant over contro!. The maximum lresh
rool weight was recorded by Datura extract treated
plants, representing 9.80 g followed by Parthenium

treated plants. The root of tomato plant were dried
in an oven at 7O0C and then it was weighted on an

electronic balance and the data in the Table 3
showed that the maximum dry root weight (3.70
g) was recorded in Datura treated plants.

Yield

The efficacy of plant extracts has been tested on

Biochemical paramelers Days after pathogen inoculation Correlation coefficient(0 with
disease severity

5 days

10 days

15 days

5 days

10 days

15 days

Fresh and dry root weight
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tomato yield. The tomato products were harvested
and the yield was separately weighted for each
treatment. lt has found that the maximum yield was
recorded per plant in Datura treated plant where
treatment was given as seedling dip in Parlhenium
extract, followed by foliar spray with the Parthenium
extracts showing 460 g per plant. From the table it

is cleared that all treatments significantly increased
tomato yield.

Etfect ol plant ertracts on bio-molecules

To evaluate the biomolecular changes associated
with the effect of plant extract during pathogen-
esis, and development of disease tomato leaves
were harvested at 5, 10 and 15 days of final spray
of plant extract to estimate the soluble protein and
total phenol content.

Total soluble protein

The data presented in Table 5 showed that the
soluble protein contents in Datura extract treated
leaves were 29.49 mglg, 30.65 mg/g, and 29.13
mg/g ol fresh have at 5, 10 and 15 days atter final
spray which is the highest among all the treatments.
The soluble protein content of controF l were 20.67
mglg, 22.76 mg/g and 21 .54 mglg at 5, l0 and 15

days after final spray whereas in case of controF2
the values are 19.85 mg/g, 20.69 mg/g and 19.88
mg/gm respectively. After 15 days, Datura ieated
leaves showing (29.13 mg/g) and 49.27 mglg
higher protein contenl over controFl and 45.17 "/o

higher than control-2. All other treatment also had
significantly higher protein content than controF l

and control-2. From the table it is also clear that all
treatment increased protein content to a maximum
at lOth day of pathogen inoculation, there after it
decreased gradually lrom 10 to 15 days. The de-
creased protein in diseased plant than healthy may
be due to utilization of some prolein by the patho-
gen. Similar results also reported by Biswas et a/.
(2003). They estimated elevated level of total
soluble protein in wheat when treated wilh crude
extracts of Chaetomium globosum. Atzoo et al.
(2013) also reported increased levels of total
soluble protein in plant extracl treated tomato seed-
lings. Chandrasekaran and Ra.iappan (2001)
Iound the alteration in protein and sugar conlent
of soybean plants as induced by plant extract, an-
tagonists and chemicals.

Total phenol

treatment significantly increased the total phenol
content as compared to control-1 and control-2 at
5, 10, and 15 days after final spray. The maximum
amount ol phenol content was found in Datura
extract trealment with a value of 2.50 mg/g, 2.80
mg/g and 2.76 mglg of leaves against 1.48 mg/

9,1 .59 mgig and 1 .51 mg/g respectively in control-
1 and 1 .36 mg/g, 1 .46 mg/g and 1 .41 mg/g, re-

spectively contiol-z at sth, 101h and 151h days. The
percent increase in phenol contents in Datura
treated leaves were 44.05o/" and 47.11% higher
than control-1 and controt-2 respectively at 1Sth

days of final spray which was followed by
Pafthenium, Physallis and Achyranthus. The dala
in Table 6 also shows that the phenol content lor
all treatment increase from 5 to 10 days period but
again decrease lrom 10 to 15 days. The resull
showed that the phenol conlent of all treated plant
increased up to a certain period and then it de-
creases. The increased phenol content in treated
plant might be responsible for deJense response
in plant. Daayl and Fernando etal. (2003) reported
induction ol phenolic compounds in two cultivars
ol cucumber by treatment with extract of Renout a
sachalinensis. Atzoo et al. (2O13) also reported
higher level of tolal phenols in plant extract treated
tomato seedlings.

The eftect ot seedling treatment and foliar spray
of plant extract on tomato plant revealed ihat there
is decline in Early Blight severity due to various
treatments under glass house condition (Table 4).

The susceptible variety RT-6 of tomato showed a
100% Early Blighl severity in case of Alternaria
so/anitreated plant. The minimum severity of Early

blight incidence was recorded in Datura exfiacl
treated plant which was 5.18% followed by
Physallis, Parthenium, Sa/x and Convolvulus ex'
tract lreated plants, showing 9.25%, 10.56%, and
12.48% disease severity, respeclively. The de-
crease in disease severity might be the activity ol
plant extract againsl development of disease.
Matern and Kneusal (1988) suggested that the lirst
stage of defense mechanism involve a rapid accu-
mulalion of phenol at the inlection site which re-
stricts or slows the growth of the pathogen.

Correlation coefficient ol disease incidence
with soluble protein and total phenol

On Alternaria blight lJ. Mycopathol. Res. :

Effect ol plant extracts on seve ty of disease

The result presented in Table 6 shows that all the The leaves treated with plant extract increased level
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of soluble protein. A negative correlation (0 -
0.6470, -0.6020 and -0.6765 was found between
disease severity and soluble protein content. Simi-
larly, disease severily decreased with increased
level of total phenol content and there was a nega-
tive correlation lt)-1.4922, -0.5047 and -0.5059
betvveen total phenol content and disease severity
(Table 7). The corresponding simple regression
equation also shows the negative relation between
total soluble protein and disease severity as well
as total phenol and disease severity. (Nicholson
and Hamnerschidt, 1992; Adesh, ef al.,2008;
Girdhari, et al., 2OO8\.
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