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ABSTRACT

A laboratory experiment was conducted at Michaep®#& University of Agriculture, Umudike, Abia State
Nigeria to assess the effect of pre-heat treatmemissome plant extracts the control of bacterial soft rot
(Erwinia carotovora) and fruit spot Xanthomonas vesicatoria), the two major post harvest bacterial diseases of
tomato fruit Cycopersicon esculentum) in Nigeria. The design of the experiment wasradoamized completely
randomized block design (CRD) with 4 replicatesbach of tomato fruits was subjected to hot watgh kat
different temperatures and time duration: 50, 6@ &HAC at different time duration; 10, 20 and 30mingwabld
water as the control. While another batch was edkatith cold and hot water plant extracts congistirf;
Azadirachta indica seed Garcinia kola, Zingiber officinale, Piper guineense seed and/yristica fragrans seed at
different concentrations (10, 20, 30%). Data olgidishowed that subjecting tomato fruit to a temipegaof
50°C for 10mins recorded the longest shelf life (sgerperiod) and was significantly different (P=0.68)m the
control experiment. Increase in temperature regibmve 56C to 70C resulted to decrease in shelf life/storage
period. At higher temperatures and longer timeation of 60C to 70C for 30mins, the fruits became
physiologically unstable accompanied with skin cplimg and cracks with leakage leading to rapid and
decay of the fruits. Results also showed thathalfive plant extracts were effective in inhibititige growth of
bacterial spot pathogen and the soft rot diseakemmatoin vitro (P<0.05) when compared with the untreated
control. However, cold water extracts Afindica, Z. officinale, P. guineense significantly inhibited bacterium
growth by 76.26-78.92 % more than the hot wateraeks.

Keywords. Pre storage treatment, plant extracts, fruit rot.

Introduction

Symptoms on fruits: Bacterial spot incited by &thomonas campestris pv. vesicatoria Doidge (Dye) is an
important disease of tomatoes grown under warm thuwwonditions (Opara and Obani, 2009). Symptomsrbegi
as small circular to irregular greasy spots mosibié on the surface of the fruits. As these wateaked region
enlarge, coalesce, change from dark green to ghrph gray, accompanied by a distinctive black aente
Affected fruits become thin and may crack. The éide regions may be surrounded by a white to yédlow
halo. In wet weather, infected parts appear scakcBemetimes fruit lesions begins as dark raisedssihat
become brown and sunken in the mature fruit aret lgive out scabby appearance (Venetta)., 1996). The
epidermis of the fruit finally ruptures and curldia@rom the center of the spot leading to secondairynfection
by Erwinia carotovora. The bacterial spot are very seldom deeper th#rctrathrough the fleshy layer of the
tomato (Jonest al., 2000).

Pre-storage Heat Treatments: The use of pesticides in the control of agricatyrests and diseases
has brought about some serious problems. Thesadmdlarmful effect on human healthy, increasedseases
resistance, residues in food, negative effectsoontarget organism and depletory in the environment
The desire to reduce the chemical residues insfoedils and environments has led to alternativetrob
measures. Thus, heat treatment becomes an altermetich may be applied in various ways, which hbgen
strongly recommended for both disinfestations aiséase control for fruit borne pathogens, the apfibn of
physical heat treatment for this disease contrsl heen recommended by many authors. (Cleeah, 1991;
Tsang and Shintaku, 1998; Olson and Simonne, 20@4ra and Amadioha, 2008). The beneficial effe€ts o
conditioning fruits with mild heat stress have iiged much attention and have been found to be raffeetive
and safe for fruits than other methods of fruitssarvation in storage (Couey 1989; Aborishade aguit®nhin,
2005).

Williams et al., (1994) also stated further that, gradual heatimggss of the fruits improved with disinfestations
was more successful in maintaining fruit qualihan the surface sterilization by hot water immerdar 12 min
at 53C, and that heat treatment on fruit showed enhaaoctedt development.
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According to Williamset al. (1994) the pre-storage heat treatment reduces geigty of Penicillium
expansum in apple fruit, which is a main post harvest pgts of apples. They also noted that heating dkapp
with inoculated fungus for 98 hours at’88completely inhibit disease development. The drbi¢ld for 24 hours
at 43C showed reduced decay after additional 14 daysoition at 26C, when compared with untreated fruits.
Mycelia growth and percentage spore germinatiorevieversely proportional to length of time of expasto
various temperatures.

However, heat treatment has not been fully testedhe tomato fruit storage, against bacterial softand
bacterial spot as it has been demonstrated on ¢ogeaids (Opara and Amadioha, 2008). Thereforesthdy is
aimed at exploring how bacterial post harvest ant loe reduced through wet heat treatment.

Use of Botanicals: The use of plants materials as traditional protéstaf both stored products and for field
crops is an old practice used all over the worl@l¢B and Webley, 1980). This tradition has beegdbr
neglected by farmers, after the Second World With the advent of synthetic chemicals of petrolemsed
pesticides. However, the ecological consequencdsttan increase resistance to pesticides led taaelsdor
new classes of control measures with lower mammaiiicity and a low persistence in the environment
Recently, the research emphasis has been to fime sdternative pesticides of plant origin (Olajesieal.,
1993). Azadirachtin extracted fromAzadirachta indica (neem tree) is the most famous compound of thid ki
(Rembold, 1989 ; Saxena , 1989) Studies on theotmigk activity of plant extract have shown the imtpace of
natural chemicals as possible sources of non —ftosystemic and easily biodegradable alterngiesticides
(Singh, 1994; Quasem and Abublan, 1996, Amadiob898, 2000, Amadioha and Obi, 1998, 1999) with a
view to countering obvious pollution problem in tBavironment and avoiding the toxic effects of &tic
chemicals on non target organisms , investigationeaploiting pesticides of plant origin are becogin
increasingly important in the field of plant pathgy (Olajedest al., 1993; Amadioha, 2003) pesticides of plant
origin are readily available and cost effectivetlie countries where synthetic pesticides are expensnd
difficult to obtain apart from hazard involved ising these chemicals (Synthetic some of them ayerizethe
reach of resource poor farmers who produce over 88%e food consumed (Olayidet,al., 1980) development
of pesticides of plant origin will be cheap anddity available to resources poor farmers (Amadi@i®d4).

However, botanicals have been found to be higldiemt in controlling most plants and pests and
diseases with no traceable side effect on benkficimnisms and environment although beneficialuRer and
horse, (1965) reported that insect control ageh{damt origin are easily processed. Finney, (1988jed that
insecticide desired from higher plant are desadi#cause they are safe to the environment, t® asel for
consumers, broad spectrum in activity and relagigglecify in the mode of action, easy to processume.

With increasing problems of toxicity and resistaraf target organism to the synthetic compounds
currently in use, interest in natural pesticidedotanicals has been reviewed. Botanicals for pedtdiseases
control provide environmentally friendly method adntrol through the naturally curing substanceplamts or
application of compounds derived from plant (Seoitl Jones, 1986).

Okonkwo (2001) reports that the most prongisspecies for consideration as potential grairtegtants
belongs to the generagitrus, Dennettia, Ocimum, Capsicum frutescens, Azadirachta indica, Garcinia kola and
Piper guineense In the tropics, large numbers of these plants ispeltave properties, which are traditionally
were used as human medicine and other medicinal use

MATERIALSAND METHODS
Pre-Storage Heat Treatment:
This experiment was conducted in the laboratorylichael Opkara University, Umudike, in which sixtgshly
harvested and ripe tomato fruits were subjectedl hot water bath heat treatment at five diffeteniperature
regimes as follows: 30, 40, 50, 60 and@@nd at three different time duration; 10, 20 86dminutes. The
tomato fruits variety used were Roma f and eachtiinent was replicated four times and the heating adamne
using a thermo hot-plate regulator with the friitsnersed in a water bath container when the wadén bas
attained the required temperature. After the hesdtinent the fruits were allowed to dry and coolvddo
normal room temperature (ZB+2°C), stored on the shelf and observed for firmnesstienness on weekly
intervals for four weeks on the following ratings:
fruit surface firm and intact, no weakness
fruit surface shows signs of weakness buea&dge
fruit surface shows signs of weakress leakages
fruit surface shows signs of leakages andydega
fruit surface completely collapsed or rotten
solation of pathogen from diseased fruits:

Some infected tomato fruits were collected fronmeolocal farms in Umuahia and its surroundings.
Isolation from diseased fruits was carried out tnaping a small piece of infected spot or lesiamfithe tomato
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fruit with sterile scalpels after sterilization Wwitalcohol (70% absolute ethanol). The tissue washezh
thoroughly three times in sterile water after scefaterilization with 70 % absolute alcohol andwbd to stay
for 30 minutes in a drop of sterile water. Befdne tulturing, the small piece of infected fruit waased apart
with glass rod (Bradbury, 1975).

Preparation of Culture Medium
The medium for Isolation was nutrients agar (NAJl &inis was prepared by weighing about 7.5 grams

of nutrient agar powder into 250ml conical flaskiwthe aid of a sensitive balance and dissolve@d5oml
sterile water, thoroughly shaken and melted oveotaplate followed by autoclaving at 1%2Dfor 15Ibs/pressure
for 15mins. After it was allowed to cool down to-868°C before dispensing 15ml into glass Petri dishesthan
allowed to solidify. The culture plates were keptlar room temperature to dry after which suspenefotine
bacterium Xanthomonas campestris pv. vesicatoria) was inoculated on the nutrient agar medium acdbated
in the laboratory at 28 for 24hrs.
Inoculation of the bacterium

The inoculation chamber was mopped, both insidecanside severally with 70% absolute alcohol tovpre
contamination. After which the infected fruit parti was cut from the advancing margin, washed thgirtyuin
three exchanges of sterile water and then beerdegsart with sterile needle and allowed to stayB@minutes
before inoculation. A loopful of bacterial susp@msivas streaked on a prepared nutrient agar in éHefr and
incubated for 24-48 hrs. A pure culture was obthibg sub culturing three or more times.
Preparation of aqueous plant extracts
The plants extracts used were from neem sAeatlirachta indica) bitter kola seedGarcinia kola), ginger stem
(Zingiber officinale), black pepper see®ifper guineense) and nut megNyristica fragrans) while streptomycin
sulphate (antibiotic) and sterile water servedhasks.

The plant materials were first air dried and griohdeto powder using a hand grinder. After which 10,

20, 30% concentration were made from the plantaedrby weighing out 10, 20, 30g respectively arst f
soaked in 100ml of sterile cold and also hot watgrarately and left for 24hrs. The suspension of ggant
extract was filtered using a sieve cloth, 5ml of #xtracts was used per 15ml of nutrient agar Reti dish
while for streptomycin sulphate, and only 1g of pewwas used in 100ml of sterile water after wisah was
also used per 15ml nutrient agar as stated above.

Inoculation of the pathogen onto the extract culture

A young culture of 24hr old containing single cakm of bacterium Xanthomonas campestris pv.
vesicatoria) was used in the inoculation. A cork borer discdofm was used to introduce the bacterium
inoculum into the center of the medium containing plant extract in Petri dish and also the corgrpleriments
(streptomycin and sterile water), each treatmens$ weplicated four times. This was applied in thee¢h
concentrations (10, 20, and 30 %). The inocul&etti dishes were incubated at a temperature 02°28and
allowed to stay for 48hrs (Amadioha, 2002). Hotevatas also used as extractant following the saimmeegdure
as those described above for cold water extracts.

All data collected were statistically analgzand treatments means separated using least issgrif
difference (LSD) and standard Errors of means aps8bability according to Gomez and Gomez (2004).

RESULTSAND DISCUSSION

Pre-Storage Heat Treatment

The data obtained showed that out of the five diffe temperature regimes (30, 40, 50, 60 aniCy@ is only
at 50C for 10mins that recorded the best shelf life myrstorage after the 4 weeks of the trial and ithis
significantly different from the other treatmentgluding the control which had the least storageacdy. At
temperature of 6, heating for 10mins proved better than heatimg2fmins or for 30mins. Similarly, heating
for 10mins at temperature %0 proved be damaging as was with heating for 2B0amins at 78C. However the
control did not last long at time of storage on #helf and by the "7 day unlike those heated at different
temperature regime. It was also noted that theadesseverity was least at’6010min which was better than at
60°C for 10min. Then at ?C it was noted that rot occurred at all the 10,a2d 30min levels of treatments
including the control at room temperature.

This work is similar to that reported by Couey (2p&hich shows that hot water bath resulted to cedu
diseases incidence in fruit during storage. Alse@&Btet al, (1991) rightly observed that submersion of tomato
fruits in water bath allows for a more sufficiemtdahomogenous heating of fruit in control Bdétrytis fungi.
Graciaet al., (1995) also applied post harvest heat treatrnarBpanish strawberry fruits and discovered that
heating strawberry fruit at different storage terapare helped to preserve the fruits for a longeniqa than
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when the fruits are stored without any heat treatme at room temperature. Klein and Lurie (199d)ed that
post harvest heat treatment improved fruit qualitgd helped to prevent fungi and bacterial infectidtiowever,
Paul and Chean (1990) applied heat shock resporzapaya fruit and noted that heat treatment only increase
ripening ofPapaya followed by fruit rot. In this work however, pdsarvest heat treatment did not lead to quick
fruit rot when compare with the control which didtrenhance storage at room temperature duringahe f
weeks of test.
Optimum ripening and storage condition for tomatoges from 36 to 4C and relative humidity of 85 to 95%
as observed by Sargesttal., (2003). Shelf life can be extended and quaktyined if tomato is first ripened
under the optimum conditions and then held at aged temperature of 23. Storage at a temperature below
18°C both in the market place and in the home, is anmajntributor to poor tomato fruit quality (Sargenal.,
2003). But in this study heating tomato fruit at’G@.0 minutes before storage recorded the best Sifelf
temperature than either at 4D and below or at 6C and above irrespective of the time duration. Sargeal.,
(2003) also observed that tomato is susceptibleater loss, mainly through the stem scar. Shrigeigmptoms
may become evident with as little as 3% weight ;ladsrage in a high relative humidity (85 to 95%jl w
minimize this weight loss. In their study, they fouout that waxing provides some surface lubricatidich
reduces chafing during handling and transit and ¢hee should be taken to prevent heavy waxindhefstem
scar because the wax can also be block gas exclemb@terfere with ripening. However in our owmidst
there was no noticeable water loss at normal resmperature (28+£) and 75-85% relative humidity.
Mahovicet al., (2004) and Olson (2004) reported tR&topus rot is distinguished from bacterial soft rot by
the presence of coarse mold that can be seen lily getling apart the diseased tissue, under hurniaditions
the mold may grow out over the lesions. Mahatial., noted that high relative humidity (90-95%), sashthat
found in ripening rooms or in cartons, promote sievival of these bacteria as well as their abilayinfect
wounds. Also free water on wound surfaces abs@lytedmotes infection. High fruit temperature ab@geto
35°Cas associated with a rapid development of bactediftlrot, such that the period between inoculatiod
visible soft rot may be less than 18 hours. This algo observed in this work where rot and decay \napid at
a temperature of 30 and “@(control). Therefore heat treatment of tomato &wit mild temperatures and time
duration is aimed at eliminating bacterial soft wdtile maintaining the fruit quality and resistarioemicrobial
pathogens even during storage (Bartz. 1982; Willietnal., 1996).
From this work results showed that increase in taprre regime from 8Cto 7°C leads to a decrease in
storage period and enhance rapid fruit rot andydedaating the fruit for 20 to 30 minutes at 6076fC proved
not be significant (R0.05) in terms of disease control while non tredteis at these temperatures are more
susceptible to fruit rot. In this work no clearfdience was found between fruits treated 4€36r 10 and at 20
or b30 minutes at$9.05.

Table 1: Effect of Heat treatment on Incidence of Tomato Fruit Rot

Temp°C Time(min) Rep M ean Std. Error
Dis. severity

30 10 4 5.28 0.99
20 4 6.25 0.50
30 4 6.00 141

40 10 4 6.70 0.20
20 4 6.50 0.08
30 4 6.47 0.41

50 10 4 1.56 0.11
20 4 2.23 0.25
30 4 3.23 0.25

60 10 4 2.72 0.38
20 4 2.70 0.60
30 4 475 0.28

70 10 4 3.67 1.04
20 4 4.50 1.29
30 4 5.95 0.61

I solated Pathogen

The most frequent bacterium isolated from the sampl tomato fruit spots was consistently
Xanthomonas campestris pv. vesicatoria further test showed that the culture was yelloveies while from the
fruit rot pathogen isolated w&swinia carotuvor (Table2 and Table3).
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Table 2: Cultural Characteristics of the pathogen

Tests Characteristics

Colour and texture of colonies Muciod, yellow, argeand pale yellow
Gram staining Test Gram negative rods

Microscopic Examination Motile, no spores or capsul

Colony Characteristic and shape Mucoid and convex

Table 3: Biochemical Characteristics

Tests Results
Gram reaction -
Starch hydrolysis +
Catalase activity -
Gelatin hydrolysis +

Oxidase activity -
Acid Production from:

Glucose +
Mannose +
Arabinose +
* + = positive - = negative

Cold and hot water Extracts:

All the cold plant extracts tested in culture inted the growth of the bacteriunX.(campestris pv.
vesicatoria) when compared with sterile water (Table 2), eidgcA. indica, Z. officinale and P. guineense
were more effective to the organism tt@arKola andM. fragrans (P>0.05).

The hot water extracts also inhibited the pathog#msughA. Indica and P. guineense were more
effective than the rest extractz. (officinale, M. fragrans and G. kola).All the concentrations of cold-water
extracts inhibited the bacterial growth, there wasmuch significantly different in all the conceatton in 10,
20, 30% tested when compared to the control (sterdter). From the result, it can be said th&0aand 30%
concentrations were more effective than the 10%euotnation.

Table 4: Effect of Cold Water and Hot Water Plant Extracts on the Pathogen

Extracts Mean %inhibition M ean % inhibition
(Cold Water Extract) (Hot Water Extract)

A. Indica 78.92 76.73
G. Kola 74.36 71.86
Z. officinale 77.09 61.99
P. quineense 76.29 76.69
M. fragrans 72.96 65.60
Streptomycin 99.67) 90.00
Control (water) 6.273 15.00
2.03
S.E. 4.17
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The result obtained from this study showed thedsaitial potential ofA. indica (seed), GKola, Z. Officinale,
P. Guineense, and M. Fragrans. This is in conformity with similar work done byk@nkwo (2001), which
reported that the most promising species for camaiibn as potential grain, protectants belonghdogenerae:
Azadrichta and Piper. Also Jacobson (1989) and Al — Abetlal., (1993) observed that the most promising
botanical pesticides were to be found amongst plitohts including thédnnonaceae, Asteraceae, Canllaceae,
Lobiataceae andRutaceae.

From the results of the study, it shows that &hts extracts (cold or hot water) tested signifiba
reduced or inhibited the growth of the bacteria mvhempared with the control both in the cold and \water
extracts. Also the result obtained, showed that dbecentrations were all effective against the ggdin’s
(Xanthomonas campestris pv. vesicatoria) growth, although 20% and 30% were more effectien compare d
with 10%.

The potential use of higher plants in controllingedises has been emphasized (Paetlal;, 1982,
Renuet al 1980), but very little work has been done to intigege natural plant product as bactericides.

This study further showed that the extracts hawvégaly significant effect on the bacterial spot of
tomato, which could lead to increase in yield. Bfiere resources poor farmers can go for this plaxitsact in
control bacterial spot disease of tomato insteadsafg synthetic chemicals in other to improveddyieeduced
cost of production, reduced disease incidence adrmmore profit.

Some all the plant extract, at different concemgrainhibited the growth of bacterium, as to congghto

streptomycin sulphate a synthetic chemical, it &hdlerefore recommended to poor farmers in rephace of

synthetic chemicals, which causes pollution of ékesystem and some times are harmful to man amdadmi
when used carelessly or indiscriminately.
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