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ABSTRACT

Late blight disease is potential threat to the successful production tomato. For management of this disease five plant extracts
i.e Azadirachta indica, Moringa oleifera, Zingiber officinales, Citrulus calosynthis, and Calotropis gigentea, were evaluated for
their antifungal potential at three concentrations (S/50, S/25, S/15) against late blight disease of tomato. Three sprays of
these plant extracts were done with one week interval under Randomized Complete block design (RCBD) in the
experimental area of Department of Plant Pathology University of Agriculture Faisalabad. Among these plant extracts,
maximum reduction in disease was exhibited by Azadirachta indica (32.15%) followed by Moringa oleifera (41.09%),
Zingiber officinales (48.88%), Citrulus calosynthis (49.88%) and Calotropis gigentea (53.41%) as compared to control.
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INTRODUCTON

Tomato (Lycopersicon esculentum L.) is grown throughout
the world. It is the 2" most important vegetable crop after
potato due to their high nutritional value. (Rice et al,
1987). In Pakistan, tomato is cultivated in all the provinces
but its production is mainly concentrated in Sind and
Punjab. It occupies 53.1 thousand hectares with production
of 536.2 thousand tones thus an average yield of 10.1
thousand tones /hectare (Anonymous, 2009).

A number of diseases attack on tomato crop but late
blight disease is the most destructive one and cause
huge loss in terms of production. Different chemicals are
being used for management of late blight disease of
tomato. (Olanya et al., 2001; Kuhl et al., 2007). Although
these chemicals expressed pronounced results against
late blight disease but posses serious threats to
environment in different ways such as in the form of air,
soil and water due to presence of copper and other
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hazardous compounds and their long term effects on
environment cannot be avoided. Scientists are searching
and exploring the substitute strategies to conventional
fungicides for late blight. In these circumstances plant
extracts (Krebs et al, 2006), and biological antagonists
(Ghorbani et al., 2005) can be used as an alternate in the
replacement of fungicides. Different plant extracts have
been reported as a significant application against late
blight pathogen (Phytophthora Infestans) under
laboratory experiments (Goufo et al, 2008; Shutong et
al, 2007; Rashid et al, 2004) as well as in field
experiments (Bassin and Forrer, 2001; Abd-El-Khair and
Haggag, 2007). Wang et al. (2004) attained up to 90%
reticence (inhibition) of fungal diseases such as late
blight by application of aqueous leaf extracts of Inula
Similarly, Abd-El-Khair & Haggag (2007)
examined aqueous extracts of different parts (leaves,
fruits and seeds) of nine different plants in laboratory
and outdoor conditions to control Phytophthora
infestans. They found that out of all the tested plant
extracts, 10% leaf extract of grass lemon (Cymbopogon
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citratus) was the most effective in reducing spore
germination and disease incidence of Phytophthora
infestans. The ethanol extracts of A. conyzoides and C.
citrinus totally inhibited the pathogen at 5000 ppm, and
that of O. gratissimum at 10000 ppm. The fungitoxic
potential of some extracts was comparable to synthetic
fungicides used as positive controls. Preliminary
phytochemical analysis of water and ethanol extracts
revealed that stronger inhibiting effects were recorded
with extracts rich in phenolic compounds, sterols,
flavonoids, condensed tannins, coumarins and alkaloids.
These findings suggest that six extracts obtained from C.
citratus, O. gratissimum, C. citrinus and A. conyzoides
possess bio-fungicidal potential, which can suitably be
exploited to control late blight of Solanaceae crops.
(Hubert et al, 2013).

Keeping in view the importance of plant extracts, there
is a dire need to search out alternate of chemicals which
should be cheap and environment friendly. That is why
present study was designed to evaluate different plant
extracts against late blight disease of tomato.
MATERIALS AND METHODS

Five plant (Moringa olifera, Citrulus
calosynthis, Calotropis gigentea, Zingiber officinales,
Azadirachta indica) were evaluated under field
conditions at three concentrations  (S/15, S/25 and
S/5 ). Three sprays of all plant extracts were done

extracts

with three replications. The first spray of plant
extracts will be applied as soon as the first symptom
of the disease will be seen in the field and the other
sequential spray at an interval of 15 days. For
preparation of plant extracts, 75 gram of fresh leaves
were macerated in 25 mL of sterilized water using
sterilized pestle and mortar. The resultant solution
was passed through four layers of sterilized muslin
cloth and Whatman filter paper No.14, thus receiving
standard (S) plant extract arbitrarily (Ilyas et al,,
1997). Similaly S/50 and S/25 were prepared by
mixing 100 mL standard concentration with 100 mL
of sterilized water 25 mL standard concentration with
100 mL of sterilized water, respectively.Similarly
S/15 solution was prepared.

T1 = Moringa oleifera

T2 = Citrulus calosynthis

T3 = Calotropis gigentea

T4 = Zingiber officinales

T5 = Azadirachta indica

T6 = Control
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Statistical analysis: All statistical tests were performed
using SAS/ STAT statistical software (SAS institute,
1990). Means were separated using Fisher’s protected
least significant difference (LSD) procedure. Significant
treatments were identified for control of late blight of
tomato.

RESULTS

Among all the plant extracts Azadirachta indica expressed
minimum disease incidence (32.15), followed by Moringa
olifera  (41.09), Zingiber officinales (48.88), Citrulus
calosynthis (49.80), Calotropis gigentea (53.41) as compared
to control as shown in (Table 1). And (Figure 1).

Table 1. Impact of different plant extracts against late
blight disease of tomato under field conditions.

Sr. Treatments Disease incidence (%)
1  Azadirachta indica 32.15f
2 Moringa oleifera 41.09e
3 Zingiber officinales 48.88d
4  Citrulus calosynthis 49.80c
5 Calotropis gigentea 53.41b
6  Control 65.09a
LSD 0.18
Mean values sharing similar letters don’'t differ

significantly as determined by the LSD test at 5% level of
probability.

Azadirachta indica expressed maximum reduction in
disease after 1st (34.44), 2nd (31.85) and 3rd spray
(30.15)% followed by Moringa olifera (42.11), (41.68),
(39.47) %, Zingiber officinales (50.42), (48.88), (39.47)%
and Citrulus calosynthis (50.48), (49.76), (49.17)%,
Calotropis gigentea (54.88), (53.27), (52.08)% as
compared to control (Table 2). And Interaction between
Treatment x Concentration shows that maximum
reduction in disease by Azadirachta indica in all
concentration i.e. (37.83), (33.30), (25.31) % followed
by Moringa olifera (42.12), (41.68), (39.47) % Zingiber
officinales (52.47), (49.61), (44.55) % and Citrulus
calosynthis (52.10), (49.75), (47.57) % Calotropis
gigentea (57.78), (54.20), (48.25) % as compared to
control shown in (Table 3).

Interaction between (T x C x S) exhibited that Azadirachta
indica during all sprays and at all concentrations
expressed pronounced results. Azadirachta indica at three
concentrations (S/50, S/25, and S/15) reduced disease
during first spray (39.28), (35.14), (28.20) % during
second spray (37.82), (33.55), (24.20) and while during
third spray reduced disease (36.40), (31.223), (22.850) %
respectively as compared to control.
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Figure 1. Evaluation of plant extracts against late blight disease of tomato under field conditions.

Moringa oleifera followed Azadirachta indica express
disease reduction after 1st spray (47.42, 41.11, and 37.80)
% during 2nd spray (44.48, 40.61, 39.95) % while during
3rd spray (41.86, 38.97, 37.62) % respectively as
compared to control. Zingiber officinales followed Moringa
oleifera expressed disease reduction after 15t spray (53.32,
50.87, and 47.08) %, after 2nd spray (52.56, 49.42, and
44.54) % after 3 spray (51.52, 48.55, and 42.04) %

respectively as compared to control. Citrulus calosynthis
expressed disease reduction after 1st spray (52.42, 50.06,
50.02) %, during 2M spray (52.05, 49.600, 47.64) % after
3rd spray (51.83, 48.84, 46.86) % respectively as
compared to control. Calotropis gigentea expressed
disease reduction after 1st spray (59.13, 55.50, 50.02) %
during 2 (57.71, 54.25, 47.86) % and after 3" spray
(56.52,52.86,46.87) % (Table 4) and (Figure 2).

Table 2. Evaluation of sprays of plant extracts against late blight disease of tomato under field conditions.

Disease incidence (%)

Treatments
After 1 spray After 2nd spray After 3rd spray

Azadirachta indica 34.440 31.85p 30.15q
Moringa oelifera 42.111 41.68m 39.47n
Zingiber officinales 50.42g 48.84j 47.37k
Citrulus calosynthis 50.48g 49.76h 49.17i
Calotropis gigentea 54.88d 53.27e 52.08f
Control 60.11c 65.12d 70.05a
LSD 0.31

Mean values sharing similar letters don’t differ significantly as determined by the LSD test at 5% level of probability,
Table 3. Evaluation of concentrations of plant extracts against late blight disease tomato under field conditions.

Disease incidence (%)

Treatment Concentrations
S/50 S/25 S/15

Azadirachta indica 37.831 33.30m 25.31n
Moringa oleifera 44.59i 40.01j 38.67k
Zingiber officinales 52.47d 49.61f 44.55i
Citrulus calosynthis 52.10e 49.75f 47.57h
Calotropis gigentea 57.78b 54.20c 48.25g
Control 65.05a 65.05a 65.05a
LSD 0.31

Mean values sharing similar letters don’t differ significantly as determined by the LSD test at 5% level of probability.
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Table 4. Evaluation of interaction of treatments, spray and concentrations (TxSxC) against late blight disease of

tomato under field conditions.

Disease incidence (%)

Sr.  Treatments First spray Second Spray Third Spray
Concentrations
S/50 S/25 S/15 S/50 S/25 S/15 S/50 S/25 S/15
1  Azadirachta indica 39.28 35.14 2820 37.82 33,55 2420 3640 31.22 2285
2 Moringa oleifera 4742 4111 3780 4448 4061 3995 4186 3897 37.62
3 Zingiber officinales 5332 50.87 47.08 52,56 4942 4454 51.52 4855 42.04
4 Citrulus calosynthis 52.42  50.06 50.02 52.05 49.60 47.64 5183 4884 46.86
5  Calotropis gigentea 59.13 55,50 50.02 57.71 5425 4786  56.52 52.86 46.87
6  Control 60.11 60.11 60.11 65.12 65.12 65.12 70.05 70.05 70.05
LSD 0.54
Mean valuses sharing similar letters don’t differ significantly as determined by the LSD test at 5% level of probability.
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Figure 2. Evaluation of interaction of treatments, spray and concentrations (T x S x C) against late blight disease of

tomato under field conditions.

DISCUSSION

Excessive application of chemicals is not eco-friendly
and economical while on other the hand use of plant
extracts and biologically active products occur in plants
are more beneficial for, protection against plant
pathogens (Culter and Hill, 1994). Such compounds
could be valuable as bio-pesticides for controlling plant
diseases because they are biodegradable and selective in
their showed more
aggressiveness in controlling plant diseases (Cao et al.,
2001). So in present study five plant extracts
(Azadirachta indica, Moringa olifera, Zingiber officinales,
Citrulus calosynthis, Calotropis gigentea) were evaluated

activities. Medicinal plants

against late blight disease of potato. Among these plant
extracts Azadirachta indica expressed minimum disease
incidence (32.15), followed by Moringa olifera (41.09),
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Zingiber officinales (48.88), Citrulus calosynthis (49.81),
Calotropis gigentea (53.42) as compared to control.

The results of present studies are in line with those of
Alabi and Olorunju, 2004 who observed that Azadirachta
indica expressed inhibitory effects against Phytophthora
infestans.  Extract of Azadirachta indica contain a
chemical, azadirachtin which is very effective against
fungal pathogens particularly late blight disease of
potato(Sadri et al., 1983). Mirza et al, (2000) used leaf
extract of neem against late blight disease and reported
its effectiveness as it inhibit the mycelia growth of
Phytophthora infestans (Hameed, 1997). Wang, (2001)
evaluated 88 plant extracts for management of late
blight disease but only nineteen exhibited significant
results. Among these nineteen plant extracts Azadirachta
indica expressed maximum reduction in disease.



Pak. J. Phytopathol., Vol. 27 (02) 2015. 169-174

The fungitoxic potential of some extracts like A. indica
was comparable to synthetic fungicides used as positive
controls. Preliminary phytochemical analysis of water
and ethanol extracts revealed that stronger inhibiting
effects were recorded with extracts rich in phenolic
compounds, sterols, flavonoids, condensed tannins,
coumarins and alkaloids. These findings suggest that six
extracts obtained from A. indica, C. citratus, O.
gratissimum, C. citrinus and A. conyzoides possess bio-
fungicidal potential, which can suitably be exploited to
control late blight of Solanaceae crops. (Hubert et al,
2013). Because different plants contain different
antimicrobial agents. That is why it is need of the hour to
search out different biochemical substances present in
different plants which are environment friendly and
economical (Wang et al, 2001; Cuthberston and
Murchie, 2005). and can be used against different plant
pathogens like Phytophthora infestans (Mohan et al,
1995).0ut of 88 plant extracts against p. infestans 31
extracts inhibited completely the germination of
sporangia and 19 extracts showed inhibited the growth
of mycelia and sporangial growth (Wang et al., 2001).
REFERENCE
Rice, R. P.,, L. W. Rice & H. D. Tindall. 1987. Fruit and
Vegetable Production in Africa. Macmillan
Publishers, U.K. 371 p.
Smith, A.F. 1994. The tomato in America. University of
Illinois press. ISBNO-25207009-7.
Varela, A. M. 1995. Major Pests of Tomatoes in Eastern
and Southern Africa: Compilation of Past Research
Work and Identification of IPM opportunities.
GTZ- IPM Horticulture
Report, Nairobi, Kenya.
Hameed, S. 1995. Leaf curl virus resistance in tomato
and chilies. Final Report, South Asian Vegetable
Research Network. Virology Section (CDRI), NARC,
Islamabad.

Project Consultancy

Anonymous. 2009. Agricultural statistics of Pakistan,
Government of Pakistan , Ministry of Food,
Agriculture and Livestock, Economics Wing,
Islamabad.

Wang, W. Q. Ben-Daniel, B. H. and Cohen, Y. (2004).
Control of plant diseases by extracts of urinary
acidity. J. Nutrition. 6:263-270.

Cuthbertson AGS, Murchie AK, 2005. Economic spray
thresholds in need of revision inNorthern Irish
Bramley orchards. Bio. News,32: 19.

Cao K. Q, H. C. Ariena and D. van Bruggen. 2001.

173

Inhibitory efficacy of several plant extracts and
plant products on Phytophthora infestans. . Agri.
Uni. Hebei 24(2): 90-96.

Alabi O, Olorunju EP (2004). Evaluation of neem seed
extract, black soap and cow dung for the control of
groundnut leaf spot at Samaru, Nigeria. Arch.
Phytopath. Plant Prot., 37(2): 123-127.

Sadri, N. L., Y. Vibhavari, K. N. Deshtande, D. Mendulkar
and H. Nandal. 1983. Male antifertility activity of
Azadirachta indica in different species. pp. 473-
482. In:
(Azadirachta indic A. Juss.) and other tropical
plants. Deutsche Gesellschaft for Technische
Zusammenarbeit (GTZ), Eschborn, Germany.

Mirza, J. I, S. Hameed, 1. Ahmad, N. Ayub and R.H.C.
Strang. 2000. In vitro antifungal activity ofneem
products against Phytophthora infestans. Pak. J.
Biol. Sci. 3(5): 824-828.

Hameed, S. 1997. Efficacy of some neem products
against Phytophthora infestans. Thesis M. Phil.
Quaid-e-Azam University, Islamabad, Pakistan.

Goufo, P., Mofor, C. T., Fontem, D. A. and Ngnokam, D.
(2008). High efficacy of extracts of Cameroon
plants against tomato late blight disease. Agron.
Sustain. Dev. 28: 567-573.

Hubert, G.Y.J., N. Julienne,, D. D. Charles., F. Daniel,, P. T.
Sandrine., F. F. Romain and A. Z. P. Henry. 2013.
Antifungal potential and Phytochemical analysis of
extracts from seven Caneroonian plants against
late blight pathogen Phytophthora infestan. Int. .
Curr. Microbial. App. Sci 2(5): pp 140150.

Mohan, C. and T. S. Thind. 1999. Persistence and relative
performance of some new fungicides for effective
management of potato late blight in Punjab. Ind. J.
Mycol. PL Path. 29(1): 32-37.

Olanya, 0. M,, R. El-Bedewy, P. S. Ojiambo, P. T. Ewell and
J. J. Hakiza. 2001. Relationship of fungicide
application to late blight development and potato

Natural Pesticides fromNeem tree

growth parameters in the tropical highlands of
Uganda and Kenya. Pp. 77-86. In: The
International Potato Center 2003, Scientist and
farmer partners in research for the 21st century,
program report 1999-2000, Lima, Peru. p.480.

Kuhl, J. C., Zarka, K., Coombs, |., Kirk, W. W. and Douches,
D. S. (2007).
transgenic potato lines. J. Amer. Soc. Hort. Sci.
132(6):783-789.

Koh, Y. ]J., Goodwin, S.B., Dyer, A.T., Cohen, B.A., Ogoshi,

Late blight resistance of RB



Pak. J. Phytopathol., Vol. 27 (02) 2015. 169-174

A, Sato N. & Fry, W.E. 1994. Migrations and
displacements  of  Phytophthora
populations in east
Phytopathology 84: 922-927.

Judelson, H. S, and Roberts, S. 2002. Novel protein
kinase induced during sporangial cleavage in the
oomycete Phytophthora infestans. Eukaryot. Cell
1:687-695.

Gisi, U.,, and Cohen, Y. 1996. Resistance to phenylamide
fungicides: A case study with Phytophthora
infestans

infestans

Asian countries.

involving mating type and race
structure. Annual Review of Phytopathology
34:549-572.

Krebs H., Dorn, B. and Forrer, H. R. (2006). Control of
late blight of potato with medicinal plant
suspensions. Agrarforschung 13(01): 16-21.

Ghorbani, R., S. T. Wilcockson, C. Giotis and C. Leifert.
2004. Potato late blight management in organic
agriculture. Outlooks on Pest Management, pp.
176-180.

174

Goufo, P.,, Mofor, C. T., Fontem, D. A. and Ngnokam, D.
(2008). High efficacy of extracts of Cameroon
plants against tomato late blight disease. Agron.
Sustain. Dev. 28: 567-573.

Shutong, W., Tongle, H., Fengqiao, Z., Forrer, H. R. and
Kegiang, C. (2007). Screening for plant extracts to
control potato late blight. Frontiers of Agriculture
in China 1(1): 43-46.

Rashid, A, Ahmad, I, Iram, S., Mirza, ]. I. and Rauf, C. A.
(2004). Efficacy of different Neem (Azadirachta
indica A. Juss) products against various life stages
of Phytophthora infestans (Mont.) de Bary. Pak. J.
Bot. 36(4): 881-886.

Bassin, S. and Forrer, H. R. (2001). Field screening of
copper free fungicides against potato late blight.
Agrarforschung 8(03): 124-129.

Abd-El-Khair, H. and M.W. Haggag, 2007. Application of
some Egyptian medicinal plant extracts against
potato late and early blights. Res. ]. Agri. Biol. Sci,,
3:166-175.



