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Abstract: This paper investigates the potential use of neem (Azadirachta indica A. Juss) aqueous leaf extract on the
growth, yield and disease control of a common vegetable plant tomato (Solanum lycopersicum L.). The neem extract
increased shoot height, number of branches, number of leaves, number of buds, number of flowers and number of
fruits of tomato plant over controls in different treatments. Numbers of diseases were calculated as percentage and
disease/plant. The percentage of reduction of disease was calculated after the spray of neem extract on plants.
Neem extract was found effectively in controlling canker (50.32%), early blight (55.12%), wilt (59.45%), leaf spot
(55.48%), fruit spot (41.93%), blossom end rot (40.86%) and sun scald (25.61%) in comparison to controls under
field condition. Thus, biopesticides can contribute in reducing use of chemical pesticides and subsequently minimize
its hazards to the environment and human health.
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INTRODUCTION subcontinent. It has become important in the global
context today because it offers answers to the majo
) ! ‘ concerns facing mankind. It has many uses; the most
important vegetable crop in the woriiecause of its  jmportant use for neem products is to fight against
special nutritive value. It is one of the most @8 o pests and diseases without any harmful effetts
vegetable with wide usage in Indian culinary tr@tit  onvironment (Abbasiet al, 2003; Akhtar and
which is consumed as a fresh vegetable, in ketcasip, Mahmood, 1995: Vir and Sharma, 1985: Amadioha,
a puree, and in many other forms. One of the mainyggp: pubeyet al, 2009; Gajalakshmi and Abbasi,
constraints to tomato cultivation is damage caused 2004). Neem as a bio-control agent is used forucest
pathogens, including viruses, bacteria, nematodés a j, aAsia as a potential antifungal agent (Chaturvetdi
fungi, which cause severe losses in productiondwiike. al, 2003). Several studies have pointed out the
Major fungal diseases affecting tomato productios a potential of neem A. indicg tree to control plant

late blight, early blight, septoria leaf spot, fis&n  pathogenic fungihat could be listed it as top fungicide
wilt, and verticillium wilt, corky root rot, dampgzoff, and harmless bigontrol agent (Abbasét al, 2003:
leaf mold and powdery mildew (Panthee and Chen,akhtar and Mahmood, 1995; Amadioha, 2000; Dubey
2010). Controlling of plant diseases mainly depend o 4| 2009). Large number of studies has been

fungicides treatments (El-Mouggt al, 2004; Rauf,  ngertaken in the laboratory against the causainism
2004). However, fungicidal applications cause hdgar affecting the tomato plant. However the effectiemne
to human health and increase environmental pollutio o the neem extracts on individual crops in differe

Therefore, alternatives, ec.o—friendly approachtitneats agro-climatic zones and cultivars in field conditio
for control of pIant_ diseases are needed (Abdphzve not been investigated much. Hence the
-El-Kareem, 2007; Rojet al, 2007; Mandalet al, objective of the study was to determine to efficay
2009). Biological control methods are being indregly — aqueous leaf extract of neem for controlling some
used in agriculture as an alternative to chemigadi€ides important diseases like canker, early blight, lspdt

to control diseases caused by fungal plant pattegen ¢t spot, blossom end rot, wilt and sun scaldnes

Recently, there have been many reports stated thas jis effect on growth and yield of tomato plant.
some plant extracts and safe chemicals becomecasaeg

to control many diseases of vegetable plants (AbaMMATERIALSAND METHODS
AlKhail, 2005; bogharsat al, 2006; Deepalet al,
2005; Deepalet al, 2007; Mandakt al.,2009).

Tomato Solanum lycopersicurh.) is the second most

Preparation of experimental plots and plantation:
; I The grasses and weeds of experimental plot were
The Neem treeAzadirachta indica A. Jusdas been removed and the land ploughed to a depth of 15-30cm

known as the wonder tree for centuries in the Imdia and several holes with the dimension of 30x30x30cm
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were made every 150 inches interval. In each hole€Xtract showed a promotive effect on shoot lengths

required amount of cow-dung and organic fertiliaer ~ (°8-12%), branches (32.65%) leaf numbers (11.88%),
the rate of 6-12tha was applied. Optimum spacing?Umber of buds (11.8%), number of flowers (14.5%)
90x60cm with one plant/hill was maintained. Aboat 1 @nd number of fruits (14.16%yith increasing time
days old tomato seedlings were planted. compared to untreated or control ones. The promotiv
Preparation of aqueous neem extract: Hundred effect could be due to triterpene which acts byayleb
grams from each of the dried, powdered plant sampléhe transformation of ammonium nitrogen intq .nérat
were weighed and were mixed in 1000ml distilled Nitrogen as reported by Akhtar (1999). Growth stating
water. Then the solution was boiled, cooled ang€ffect of ten medicinal plant extract®.(pinatta, A.

filtered through the cheese cloths followed bydion ~ Mamelos, A. indica, B. campestris, P. nigrumiricall,

by the Whattman No-1 filter paper. Then filtrateswa V- N€gundu, A. conyzoides, T. patula and Z. jJjeive
kept under normal room temperature and sprayed ofyYCOPersicum esculentunt. have been observed
the plants on a weekly basis from"igay onwards. (Pattnaiket al, 2012). Similar experiment carried out
Growth, yield and disease parameters Morphological by .Ok_unlola a_nd Thomas (2013) showed the ef‘fect of
measurements of tomato planBolanum lycopersicum A indicaandPiper guineensen the growth and yield
L.) were taken during 10-120 days with 10 daysmtis ~ ©Of iute under sole and mixed cropping. All growth
after transplantation till harvest time. The growth Parameters increased in comparison to control. In

parameters were taken into consideration and they a 21°ther experiment ethanolic extracts = &lelia
as follows: shoot height, number of leaves, nundfer 22€darch Eucalyptus robostaSapium sebiferurhad

buds, number of flowers and number of fruits. The N Significant influence on growth and development

percentage of infection (Canker, Early blight, wilt Soybean seedlings (Waet al, 2012). Effect of tea

Leaf spot, Fruit spot, Blossom end rot and Sundgcal S€ed extracts on growth of beet, mustard, oat and
were investigated after 4 weeks of transplantation.P@rley were studied. Different concentrations @sth

Numbers of diseases were calculated as (%) an&X{racts increased the growth, yield and biomasbeof
diseases/plant. crops. The growth stimulating effect is not exchedy
Preparation of crude extract: The collected leaves DY its adverse effect on pathogen or by an incréase

were shade dried under normal environmental condi-nutrient uptake. However substances with hormone
tion and then ground into uniform powder using like properties can stimulate of effect biomasecaition

Thomas-Wiley machine. The powdered neem leavedn Plants. In gddition to hormones, medicin_al plant
(50g) were extracted with distiled water by using extracts contain saponins and polyphenols whicldcou

Soxhlet extraction apparatus for 10-12 hrs. ThenPe the active compounds causing the effect on growt
collected solutions were filtered through Whattman (Anderson, 2010). - L
No-1 filer paper. The extracts were evaporated to Diseases: Because of its fles_hy nature, tomato f_rU|t is
dryness under reduced pressure atCo®y Rotary attacked _by a number of insect pests a_nd diseases.
vacuum evaporator to obtain the respective extractd”athogenic diseases develop through soil borne and
and stored in a freeze condition at°@&ntil used for ~ aPOVe ground infections, and, in some instances, ar
further analysis. Fransm|tted through insect feeding. Major tomaKedses
Quantitative phytochemical estimation of thecrude ~ nclude those that attack the root system (fusarium
extract: Phytochemical analysis of crude extract of wilt, verticiliun wilt, bacterial wilt, rhizoctonig above
Azadirachta indica A. Jussvas carried out using -9round stems and foliage (early blight, leaf spatterial

standard quantitative methods as described by Hager ~Canker, late blight), and fruit (bacterial spotctesial
et al (2000); Kumaran and Karunakaran (2006); SPeCk, anthracnose) (Pandeyal, 2006). Thus, the
Obdoni and Ochuko (2001). The components analyzedj'sease control programme is important at eachestag

for phytochemicals were phenol, flavonoids, tanpins ©f 9rowth (Tomato Diseases and Disorders).
alkaloids and saponins. Canker caused bylavibacter michiganensesubsp.

michiganense (Cmm), is a serious pathogen of t@mato
RESULTS AND DISCUSSION which causes serious losses in some tomato planting
It is often first seen as dark, necrotic lesionthatmargins
of older leaves. This disease can cause esiorsn@ers
on any portion of the plant, including the fruit,ibcan
result in a general wilt or decline of the plantg&son
et al, 1993; Jonest al, 1991). In our field experiment
neem reduced canker disease by 50.32% in comparison
to control (Fig. 7). Different combinations of netl
treatments could give better effects against biatter
canker Clavibacter michiganenssubsp. michiganensis)
and bacterial speck Péeudomonas syringagv.
tomato) of tomato such as natural compounds
(Tinivella et al, 2009), plant extracts (Hartma al,

Growth and yield: The experiment was conducted on
growth and yield of tomato cultivation of neem exir
and the results on effectiveness of various treatsne
were described. There was significant increasehén t
plant height, number of branches and leaf numball at
growth stages from 10-90 days in neem extract-treat
ment in comparison to control (Figs. 1-3). Numbér o
buds from 40-80 days, number of flowers from
50-90 days and number of fruits 90-120 were reahrde
All measured parameters gave significant difference
from their respective controls (Figs. 4-6). Neermeays
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Fig. 1. Effect of A. indica aqueous extract on plant heigfht
L. esculentum.
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Fig. 3. Effect of A. indica aqueous extract on number of
branches of L. esculentum.
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Fig. 2. Effect of A. indica aqueous extract on number of
leaves of L. esculentum.
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Fig. 4. Effect of A. indica aqueous extract on number afsbu
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Fig. 5. Effect of A. indica aqueous extract on number flewer Fig. 6. Effect of A. indica aqueous extract on number $ruit
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Fig. 7. Effect of A. indica aqueous extract on canker disea

of L. esculentum.

of L. esculentum.

20 A
° 55
h
a, 104
F
=0 5
n -
hﬂn
: 0 T T T T 1
1
“ 40 50 60 10 80
Treatments (days)

Fig. 8. Effect of A. indica aqueous extract on early blight
disease of L. esculentum.
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Fig. 9. Effect of A. indica aqueous extract on wilt diseafse
L. esculentum.
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Fig. 11. Effect of A. indica aqueous extract on fruit speedse
of L. esculentum.
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Fig. 13. Effect of A. indica aqueous extract on sun scald
disease of L. esculentum.

1995), essential oils (Schmét al, 2009) and natural
acids (Robertset al, 2006). It was studied that the
essential oils fromT. spicataand O. syriacumhad the
highest inhibitory activity again&lavibacter michiganensis
subsp. Michiganensis corresponding to 83.6% ar@P@2.
increase in the zones of inhibition over the cdiBoylu et
al., 2003).

Early blight caused by the fungés solanj is common
foliage diseases which first appears in the olelevds and
are characterized by irregular shaped brown spits w
concentric rings (Arden, 1987; Sunil and Srivast2@4.3).

Gayatri Nahak and Rajani Kanta Sallu Appl. & Nat. Sci7 (1) : 482 — 488 (2015)

60 N 80

/
80 1
V
, 0
£ /
P
[
¢ oy
~
d
Q 0 T T T T f
a
[}
L7l
4
4
-

Treatments (davs)

Fig. 10. Effect of A. indica aqueous extract on leaf spetake
of L. esculentum.

Bl

Blossom eimnd
rots /10 Plants

0 T T T T 1
] 50 Treatment§(days) 70 ]

Fig. 12. Effect of A.indica aqueous extract on blossom end
rot disease of L. esculentum.

1 T T T T T

Alkaloid

Values (m=/=)

[ I T S =2

Phenol  Flavonoid ~ Tamnin Saponin

Phytochemicals

Fig. 14. Phytochemical estimation of A. indica leaves.

These infections often occur near the stem of dheatb
fruit. Reported Carrot plants sprayed with sea vesé@cts
showed less disease due to Alternaria and Botgitigoared
to SA and the control (Jayaetjal, 2008). Previous reports
have shown that seaweed extracts can reduce daszse
promote plant growth. Jayarai al (2008) reported sea
weed evaluated in carrot plants reduced leaf blightised
by Alternaria and Botrytis as effectively as thedigide
chlorothalonil. The result obtained from our iriigegion

showed that the agueous neem extract act as good

antifungal agent by reducing early blight 55.12% in
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tomato plant (Fig. 8). Similarly garlic and neenmtsoi However, neem extract only reduced BER by 40.86%
have also been shown to be effective inwithout any addition of minerals and micro nutrient
reducing the severity of early blight disease ohato (Fig.12).

(Wszelaki and Miller, 2005). Sunscaldappears as light patches on green or ripening
Wilt is caused by the soil borne fung&aisarium  fruit. As the patches grow, they may blister andyma
oxysporumf. sp. Lycopersici The leaf extracts of become grayish-white. Affected sunscald tomatoes ca
Azadirachta indicasubstantially reduced the number develop black mold (Sunburn or Sunscald-Peppers and
of infected leaves and number of lesions on foliage Tomatoes). In various studies it was shown thatmee
and curtailed disease development, which in turn,based pesticides like neem cake, neem seed kernel
protected flowers and capsules from infection extract (NSKE), neem leaf extract, neem oil etct as
(Enikuomehin, 2005). Similarly our result also slealv  a repellent and antifeedent and its oil is effectiv
a positive effect on reducing Fusarium wilt by 594  against fruit borer (Elshafie and Basedow, 2003).
(Fig. 9). The results obtained from El-Khalal, 2007 Similar observation was noticed in our experiment
Croxtonet al, 2011 who reported that the growth rate where the foliar application of neem leaf extractuced

of shoot and root was markedly inhibited in tomato 25.61% of sun scald (Fig.13).

seedlings in response to fusarium wilt diseasefecEf Quantitative estimation of phytochemical compounds
of crude extract of neem and neem seed at conttenra of neem leaves showed the presence of phenols,
ranging from 5-30% inhibited growth dfusarium  flavonoids, tannins, alkaloids and saponins (Fi4). 1
oxysporumthe causal agent of tomato wilt (Ogeehi  These class of compounds independently or in caiitnin

al., 2006). This further strengthens our field experime may be responsible for the broad range of medicinal
on wilt control of tomato by aqueous neem extract. properties of neem which exhibit an extra ordinary
Leaf spot caused by the fung@eptoria lycopersici array of pharmacological activitieg. indica (Indian
which are noticeable by small, circular spots oa th Neem tree), contains at least 35 biologically activ
upper surface of the lower leaves. Heavily infectedphenolic compounds which are present predominantly
leaves turn yellow, wither, and eventually fall .off in the seeds, leaves and other parts of the neesn tr
Reduction of leaf spot disease was observed froth 40 (Mondall et al, 2009; Nahak and Sahu, 2010) are the
day onwards and maximum reduction was observed omost active insecticidal ingredients for effectsantrol

80" day in comparison to control (55.48%) (Fig.10). A of leaf spot, fruit spot, blossom end rot and scalds
study was undertaken to evaluate the effectivenéss diseases ofSolanum lycopersicunk. (Brahmachari,

33 plant extracts against leaf spot of ground Alit.  2004; Gajalakshmi and Abbasi, 2004). Treatment of
treatments includingA. indica gave considerable some plants with neem aqueous provided a control of
reduction in disease incidence (Hussaimal, 2013).  many fungal diseases through a metabolic changes in
Suppression of septorial leaf disease of tomato byplants including induction of phenol, antioxidant
aerated compost tea reduced 26.3% of diseases bjefensive enzymes and phenol accumulation (Paul and
foliar spray (Gangaiaht al, 2004). It can be concluded Sharma, 2002; Guleria and Kumar, 2006; Aboellil,
that neem leaf extract was found more effective in2007). The bio-efficacy of neem extract over pa¢imsg
comparison to other plants. can be attributed to the fact that neem has amiwgoounds
Fruit spot caused bseudomonas syringae ps.the  such as azadirachtin, nimbin, nimbidin, nimbinend a
most common disease in tomatoes. Spots on tomatazadirone which are antifungal, antibactrial and
fruit are not very deep. They can be cut out are th anti-insecticidal in nature (Bohet al, 2006).

tomato can be eaten (Redelyal, 2001). Suppression .
of bacterial spots of tomato with foliar sprayscompost Conclusion

extract under green house and field condition wasNeem extracts are good alternative to synthetic
investigated. The population of infected leaves waspesticides because they are easily available, wafe
reduced significantly by extracts prepared from cowenvironment, cost effective, non hazardous, natural
manure (Jaber Aldahmaet al, 2003). In the present enemies, have low to moderate mammalian toxicity.
study neem extract treated tomato plants showedrhough neem based products have been successfully
significantly better performance over control by used for pest control in agriculture since longe th
41.93% (Fig.11). registered neem products for control of pathogens o
Blossom end rot which is caused by a calcium d8fey  disease vectors affecting human, still need to be
that is related to wide fluctuations in availableisture explored. In line with the above findings it is gegted
which can be caused by excessive use of nitrogenthat the further researches on neem should betelitec
Brownish black spots on the blossom end of thesrui towards identification and quantification of actiménciples
which may gradually increase in size invade th®les responsible for pest control.

and cause complete rotting of the fruit (Reddyal,

2001). Reduction in incidence of blossom end rot of ACKNOWLEDGEMENTS
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