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ABSTRACT

Purpose of Research- This review focus of the utilization of plantteacts in the post harvest management of
fruits and vegetables and this also emphasizedhd for future research.

Findings: Plant products are an important source of agnoatas used for the control various post harvessds
which include diseases as well as insect pests.viittely studied plants in this context are the ndese @zadirachta
indica), chinaberry flelia azadrach) and marigold Tagetes spp.). They are being used to manufacture naturddio
insecticides, which are environmental friendly aiednot have any toxic effects on plants and sodradver, they possess
fungicidal and insecticidal properties. It was fduthat application of 0.2 per cent neem azal foatiohs papaya fruits
resulted in retention of fairly good amount of giicontents and completely eliminate storage rotBuwifs. Extract of
datura,Azadirachta indica, ocimum gratissimum, Lantana camara were found effective in reducing the mycelial gthw

and spore germination éftern aria alternate, Rhizophus sp.

Directions for Future Research Each of these categories requires further rebediwe industries would benefit
from this article on the utilization of plant exttgpost harvest management of fruits and vegetablesre are several areas
which require further exploration. One of theséhis development of technologies for the extractibplant extract and its

awareness about the safety of its utilization witremny effect on human health.
KEYWORDS: Neem, Chinaberry, Marigold, Post Harvest Management
INTRODUCTION

Post harvest disease control of fruits and vegesaisl important to prevent spoilage of fruits aedetables and
so as to keep them available for long time. AltHosgtisfactory control of the disease by usingowsichemicals have
been documented in the literature (Choutwar ancD&088; Maheshwaet al., 1991; Abdul Malleket al., 1995) during
recent years, global concern for protection oféheironment has led researchers to investigateisheof natural flora as
one of the sources for crop protection (Wijewardane Guleria, 2009).

A considerable amount of work has been carriedadiubver the world on the effect of plant extracts the
quality and shelf life in various fruit and vegdtabrops Singhet al. (2003)reported the effect of various extracts such as
neem leaf extract, castor oil and neem oil on sifruits and reported that, among these extraemneas best in retaining

most of biochemical characteristics such as TSO{?B), acidity (0.38 %), pectin (0.98 %) and ascoraad content
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(20.56 mg/100 ml juice) as compared to controltérun which the values for these parameters wer83R, 0.23%,

0.55% and 15.68 mg/100 ml juice, respectively,rafedays of storage

Neem @zadirachta indica A. Juss) and chinaberryglia azadrach) are two trees belonging to the mahogany
family (Meliaceae). Neem is an evergreen tree (Stterer, 1995), whereas chinaberry is a deciduagsrtative to South
Asia, Australia. Fishwick, (1989) and Eeswagkeal. (1998) found the reputed value for its antifungadperties. Binat
al. (2004) reported the efficiency of leaf extract @m and chinaberry against two tomato pathogemigi félternaria
solani and Fusarium oxysporium, the causal organisms of blight and wilt diseaetomato plants, respectively.
Azadirachtin is considered as the most active fpaicsubstance in neem which has growth regulafimggicidal and
insecticidal properties (Schmutters, 1990). Neemf lextract give good control ofusarium oxysporium disease
development with minimum percentage loss in frugigit and was found most effective medicinal pl&tgem dust was
found effective against population growth of thdspubeetleCallosobruchus chinensis (L.) reared on chickpeaCicer
arietinum). Azadirachtin has minimal impact on non-targegamisms and is compatible with other eco-friendbydontrol

agents (Srivastava, 2003).

Marigold belongs to the gendiagetes (Asteraceae) with 56 species and includes thelpppmamental budding
plants known as marigolds. Deshmudtlal. (1992) have reported the beneficial effeciadetes erecta flower on various
horticultural and agricultural crops, which areribtited primarily to the presence of an organic poond ‘camacin’
exhibiting antifungal and insecticidal effect. Fhet, Pandet al. (1983) applied leaf extracts dMentha and Melia to
guava fruits and observed that these treatments afégctive in retaining physical quality charaigtes of fruits as they

reduced moisture loss and storage rot symptoms.

Hasabnis and D’Souza (1987) reported beneficialcésfof natural plant products for the controltofage rots in
Alphonso mango. They further reported that thesatinents also checked the incidence of diseasédogewent in banana.
Arya (1988) reported that higher concentration (Ya¥deaf extract of neem was effective in reducampres (82.3%) of
two fruit rot pathogensiz., Phomopsis psidii and Phomopsis viticola. Chauhan and Joshi (1990) reported the efficacy of
phytoextracts on the storage quality of mango enR and found them significantly better in retadgniotal soluble solids
and sugar contents and in reducing reduction irptssible incidence of anthracnose pathogen in eosgn to untreated

fruits where lower soluble solid and sugar conterd higher incidence of anthracnose pathogen vpastes.

The beneficial effect of various botanical extrasteh as neem leaf extrablelia leaf extract, onion extract,
garlic extract, mahua extract and eucalyptus extsache post-harvest quality of fruits and vegktalwere reported by
Tiwari (1991) and Rao and Singh (1999). They as® akported to act as antifeedent and antirepefigents against

various storage pathogens.

Many plant and plant products have been reportdtht®e antimicrobial activities against plant patmag fungi.
It was reported that the effect of plant extractsa#ternative synthetic fungicides in controllingyaalium growth of
Penicillium digitatum that is pathogens for the post- harvest diseasegras (Gupta and Dikshit, 2010). These diseases
could cause a loss of 10-30 per cent decreas@®myield and marketing quality (Nicholson, 2007h€eTuse of biocontrol
agents in plant disease control with plant extréikes lemon, citronella, clove, mint, thyme, andegano oils has been
employed by Samson (1993) as alternative contrasumes to replace the conventional synthetic pestic The plant
extracts reported to be effective on the fuRenicillium digitatum including garlic,Wthania somnifera, Acacia seyal and

mustard horseradish used for the same purpose as natural alternative.
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Deshmukkhet al. (1992) have reported beneficial effeofsMelia (Melia Azadirachta) and bavistin in controlling
the storage fungi and insect-pests. They haveaalgocated commercial use MElia extract as a substitute for fungicides

and insecticides.

Lehmann and Ibenthal (1993) and Bottenburg and5{d§96) reported beneficial effects of treatmenith
neem leaf and mentha leaf extract on the marketiradity characteristics of cow pea and sugar bedtcmncluded that

these treatments were effective in retaining thesjgo-chemical characteristics of these crops.

Sarvamangla (1993) studied the effect of leaf ekdrafrom Azadirachta indica, Calotropis gigantean,
Calthranthus sp., Eucalyptus sp., Parthenium chysterophorus and Pongamia pinnata on fruit quality of mulberry and
reported that among these extraktadirachta indica was the most effective in retaining higher suganteot, maintaining
fruit size and shape, and resistance to fungaloggths. He also reported that plant extracts canastrol fungal rot on

mulberry fruits.

Singhet al. (1993) reported that treatment of infested barangwith agueous leaf extract #zadirachta indica
gave good control dfusarium oxysporum disease development with minimum percentage lo$giit weight. They also
reported that various leaf extracts such as Neafreleract, Mentha etc. have efficiency in retagnimost of the physical
characteristics of papaya and banana fruits armldieck the incidence of disease development iarmnsman (1997)
reported beneficial effect of botanical extractdvidliaceae on citrus fruits and found them to bst lire retaining most of

bio-chemical quality characteristics.

Srivastava and Lal (1997) studied that the leafagxtof Azadirachta indica was effective in the control of fruit
rot of pear and pomegranate. Sindletial. (1999) also reported the beneficial effects afmgeucalyptus, tulsi, datura,
bougainvillea and ginger on the bio-chemical angsptal quality characteristics of citrus and marfggts, as these

extracts significantly reduced moisture loss andined higher soluble solid content over the ureddtuits.

Rameshwaet al. (2000) observed that a combination of neem leatekiat 20% + UV radiation exposure for 10
minutes + rice starch 6% proved to be the most@pjate treatment in minimizing the reduction oicpicontents and

fruit rotting and fluctuation in physiological logs weight was also minimum as compared to control.

Verghese (2000) studied the efficacy of botanicdiaets of neem, mahua and mentha leaves on ponsgra
fruit and reported that these extracts were effedin retaining marketable quality even after 29sdaf storage. Patt
al., (2001) compared the effect of fungicides and batréxtracts (neem, melia and mentha leaves) oattwiruits and
observed that the extracts resulted in signifigahithher sugar-acid ratio in the fruit in comparido fungicide (Bavistin)

treatment.

Singhet al. (2000) observed that the quality of untreated gnatv. Langra fruit started deteriorating after atbo
two weeks of storage and the fruits became unagbkptafter five weeks. However, the fruits wereortgd to be
acceptable even after five weeks of storage whew were given post-harvest dip of &®&00 ppm) and 20% neem leaf
extract and retained high pectin content (0.98%@r dkie control (0.55%) fruits. Bhardwaj and SenO@0observed that
physiological loss in weight, rotting, loss in jeicontent and reduction in diameter of fruits oketworange cv. Nagpur
Santra under zero energy cool chamber + 20% neafreldract were significantly less, whereas higllarnambient

condition + 10% neem leaf extract after 42 daystofage.

Chaudhary (2003) reported that aqueous extracts dlifferent plants can be a viable alternativeiemicals in
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controlling post-harvest pathogens as they arer@mwvientally safe strategies for controlling the tpdmrvest storage
pathogens in different crops. Yadetval. (2007) observed that the extract fréaadirachta indica was significantly better
over extract olVinca rosea and control but was at par with the extracts fréancuma longa and Zinziber officinale in

controlling the rot of aonla.

Singhet al. (2007) tested the efficacy of aqueous leaf exdraft20 plant species and 3 essential oils against
management ofPenicillium expansum rot of apple cv. Red Delicious. Among various treemts leaf extract of
Azadirachta indica significantly reducedP. expansum rot when used as post-infection dip treatment. lBddr et al.
(2007) conducted experiments on the effects of ntsh (5%), melia leaf (5%), garlic (5%) and neeih (8%) on
physico-chemical characteristics of Baramasi leffnait and concluded that among various treatmeetsmleaf extract
and melia leaf extract was better in retaining nodshe physico-chemical characteristics of frugmilar findings have
been reported by ABt al. (1992) and Abid and Magbool (1991) on tomato fruits

Chauharet al. (2008) treated apple cv. Starking Delicious vpitant leaves/flower based formulation of neem leaf
extract (10, 20%), spearmirtiéntha spicata) leaf extract (10, 20%), marigold&getes erecta) flower extract (10, 20%)
and semperfresh (control 1.5%). Freshly harvestedsfwere treated with above treatments and wesgt kinder
refrigerated storage (115C) for analysis at a month interval up to 180 déysong treatments, 20% spearmint leaf extract
proved to be highly effective in reducing fruit dpge followed by 20 per cent neem leaf extractitRreated with 20 per
cent drake leaf extract proved to be most effectreatment in reducing weight loss and also thesé éxtracts were

capable to retain maximum total soluble solids eotit

Hassaneiret al. (2008) studied the effectiveness of leaf extradt®eem and china berry against two tomato
pathogenic fungAlternaria solani and Fusasuim oxysporum, the causal agent of early blight and wilt diseak&bomato
plants respectively and reported promising resutighar andheeraj(2008 also reported that the physiological loss in
weight, colour, texture, shrivelling and rotting ©hakaiya cultivar of aonla fruit was significantiffected by packaging

materials, neem leaf extracts and diphenyl fumigedind their combination throughout the storagedearp to 21 days.

Kulkarni et al. (2008) reported that shelf life was maximum and benof rotten berries was least when grapes
were treated with Azadirachtin 1% at 3 ml/O#ichoderma harzianum 5ml/L. Patelet al. (2008) reported that the extract
from Allium sativum was significantly better followed by extract ddtropha curcas, Aloe barbadensis and Azadirachta
indica in controlling Aspergillus niger of aonla fruit rot. Phalisteest al. (2008) reported that the medicinal plant extracts

of neem (3%), nerium (3%) added with carbendazith)(¢howed maximum inhibition of fungualfernaria solani).

Wijewardane andsularia, (2009) reported that the apple cv. Royalidibus treated with 20 per cent marigold
extract surface, coated with shrink-wrapped tragkpay and pre-cooled retained highest pectin cdnt®kigbo et al.
(2009) used ethanolic and water extractiongzadirachta indica leaves and\framomum melegueta seeds as antifungal
agents against pathogenic furgpergillus niger, Botryodiplodia theobromae, Fusarium solani and Penicillium oxalicum
of cassava. They reported thatindica was more active on the organisms tianmelegueta in preventing post-harvest
deterioration of cassava as compared to otherntexat. Bhardwagt al. (2010) reported that the minimum losses of
various physico-chemical characteristics of orafngiet was under dip treatment of 20% neem leafaottcombined with

100 ppm benzyl adenine.
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CONCLUSIONS

Plant extracts are being used to manufacture daiuizo insecticides, which are environmentalridéy and do
not have any toxic effects on plants and soil. M®rer they possessed fungicidal and insecticidabgnties. So these can
be used as compare to synthetic/chemical prodBtist products are an important source of agroatemiused for the
control various post harvest loses which includedses as well as insect pests. The widely styndiends in this context
are the neem tred\fadirachta indica), chinaberry felia azadrach) and marigold Tagetes spp). They are being used to
manufacture natural or bio insecticides, which emeironmental friendly and do not have any toxieef on plants and
soil. More ever they possess fungicidal and insital properties. It was found that application0a per cent neem azal
formulations papaya fruits resulted in retentiorfafly good amount of juice contents and compietliminate storage
rots of fruits. Extract of daturadzadirachta indica, ocimum gratissmum, Lantana camara were found effective in
reducing the mycelia growth and spore germinatibAltern aria alternate, Rhizophus sp. So it is beneficial to use the
plant extracts in control of post harvest damagessed by insects and other damage causing ageragdeethese plant

extracts are environment friendly and have no emvrental pollution.
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