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ABSTRACT

In Tanzania, farmers excessively spray fungicidesrder to improve tomato fruit shelf life. Ingrstudy the effect
of three pesticide spray regimes on tomato shfelfWias evaluated. The spray regimes included; feshpgactice
(FP), spray when needed after scouting (IPM) anthgpg as per manufacturers’ recommendation (MR)e T
effect of mulch on shelf life of tomato was alsmli®d. ‘Tanya VF’ and ‘Tengeru 97’ tomato varietigsre used in
this study. Field experiment consisting of a 2x2fegtorial arrangement in a split-split plot desigmth three
replications was conducted. Treatment factors caseplrtwo varieties (main plot factor), mulchinglfplot factor)
and three fungicide spray regimes (sub subplotofaciThe laboratory experimental layout was a CRiEhwhree
replications. The laboratory had a max/min temperatof 32/19°C. Shelf life assessment was done weekly for six
weeks. Results show that fruits loss under thestfurgicide application regimes was lower (p < @PBompared
to the control during the first week. MR reduceddigide sprays by 100% compared to FP with no $icgmt
reduction in shelf life. In the second week slifelfof fruits from plants under IPM and MR werendar (p = 0.05)
but differed with the control. However, FP spragirae had significantly (p = 0.005) longer shel&lifThe use of
mulch led to fruits with consistently longer sHigf for four weeks in storage (p = 0.001, p = 080® < 0.001, p =
0.037, respectively). Considering the two varietid®ngeru 97’ consistently had lower (p < 0.001itf loss
throughout the storage duration compared to ‘Taly&. It was also revealed that, harvesting atetiént maturity
stages had significant influence (p < 0.001) ontfahelf life. Harvesting at breaker stage is adem®ous since
there was low postharvest fruit loss encountered.
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INTRODUCTION

Tomato Solanum lycopersicuin) is among the most widely produced vegetablabénworld. It is also one of the
most important cash vegetable crops in Tanzanth, avi annual production of more than 255,000 t&hs [

In Tanzania, and Morogoro region in particular,darction is undertaken by small-scale farmers. Lamder tomato
cultivation ranged from 0.25 to 6 acres with a mehf.4 acres per farmer [2Lis a common practice for farmers
to use a routine weekly spray regime of fungicidd aometimes a ‘cocktail’ of fungicides [3, 4] tontrol pests..
Some tomato growers spray fungicide less than Béfbre harvest, a practice claimed to minimize ékent of
fruit rot, to improve fruit colour and shelf lif@] In most cases, farmers spray fungicides uptdirBes per crop
cycle [2]

Tomato, like other horticultural produce, needsgach consumers while fresh and with acceptabléitguahis
necessitates good agricultural practices and pagsihandling techniques to maintain quality [ba6d enhance
shelf life. Tomatoes are especially susceptiblewmerous fruit decays, from the field through pasthst handling
and supply chain.Botrytis cinereaPers. is a major cause of postharvest rot of lpalnie plant produce, causing
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severe rots on tomato [7]. Fruit infection occuhei prior to harvest or during harvesting and sghent handling
or storage [8]

Worldwide, postharvest losses of fruits and vedetahave been estimated at 50% and much of thigego fungal
and bacterial infections [8] Postharvest fruit rotstomato are among the most important factors$ #f@ct the
quantity and quality of tomato fruits availabletive market. In most cases approaches towards maeagef the
problem involve pre-harvest application of fung&sd However, the use of fungicides beyond the recended
dosage and frequencies can hazardous to consumerhe environment. This also increases the cosbrofto
production leading to low profit margin obtained farmers [2,4,8] Tomato varieties with good shidH-lare
important especially for small scale farmers ardilers who sell the produce in fresh state. Unfieately, such
varieties with a combination of other characteke lhigh yielding, resistance to pest and diseasesed good
market demand are difficult to find.

Post-harvest qualities of tomatoes partly depenoshupreharvest factors such as cultural practiceagtic and
environmental conditions [9]. The use of simple @heéap soil and crop management practices suchublhimg
can modify soil temperature and improve soil mastatatus, consequently improving the growth areldyof
tomato [10, 11]. Mulching was also found to sigrafitly reduce fruit rots on tomato and hence irsggzercentage
of marketable yield [12]. Extending shelf-life afmato is very important for both domestic and ekpoarketing
[13]. This study was conducted in order to evaluht effect of pre-harvest fungicide treatments treduse of
mulch as cultural practices on the shelf life ahtdo stored under room conditions.

MATERIALS AND METHODS

Nursery establishment and field experiment

Tomato cultivars ‘Tanya VF' and ‘Tengeru 97’ whielhe determinate and semi indeterminate respectivele
used in this experiment. Seedlings were raiseeatHorticultural Unit at Sokoine University of Agtilture (SUA-
HU), Morogoro (805'S, 3837’E and 525 m above sea level). Seedlings werkeuli 5 days after emergence then
grown further on soil blocks (5cmx5cmx5cm) madarfroompost placed in a high plastic tunnel with suesn
netting which allowed 60% of the sunlight to pastigh. Seedlings were transplanted to the fielde8ks after
pricking.

The field experiment was conducted from May - Segiter, 2010 at the Crop Museum Unit of the Sokoine
University of Agriculture. The experimental layouas 2x2x4 factorial arrangement in a split-spldtpesign with
three replications. The treatment factors were g¢meg of variety (main factor), mulching (subplaicfor) and
fungicide spray regimes (sub-subplot factor). Dgrfield establishment, plots of 420 cmx280 cm werepared
using hand hoes. Seedlings were transplantedhistplots at a spacing of 70 cm between rows anchYBetween
plants with four rows per plot and 24 plants pestpThere were three fungicide application progranctuding
plots sprayed weekly (farmers’ practice (FP)), gpdawhen needed (when weather condition was faleriain
disease development and or insect pests at thce#hadls found after scouting (IPM) and sprayasgper the
manufacturers’ recommendation (MR). Unsprayed p(6%) were included as control. The fungicide Ridom
GOLD® (Mancozeb + Metalaxyl), which is commonly useddmato production in Morogoro, was used for control
of fungal diseases. For FP, MR and IPM the fungicichs sprayed 14, 7 and 4 times per crop cyclectisply.
Selecroff (Profenofos), a broad spectrum insecticide, wasl tis control insect pests sprayed 14, 5 and Jtioe
FP, MR and IPM respectively For the mulched pldty, grassesRanicumsp.) were applied as mulch three days
after transplanting (3DAT). The grasses were chdpjoe approximately 25 cm long, laid down by handaat
thickness of about 10 cm, making sure the soil eeaspletely covered.

Compound fertilizer in the form of NPK (20:18:18)asvtop-dressed at a rate of 102 kg' lrwo weeks after
transplanting and at fruit-set stage. Plants wergaited individually with water pumped from a neareservoir
once a week using a hose pipe with a shower natidehed at the end.

Shelf life assessment

Fruits were harvested early in the morning andrigkethe laboratory for evaluation and storagetyRifiits without
visible damages were randomly selected and platadplastic basin according to respective harvgsiage. The
experimental layout consisted of completely randmaidesign (CRD) in a split-split plot arrangemeaqlicated
three times. The room had a max/min temperatureraladive humidity of 3¥19°C and 71%/54% respectively
recorded using digital relative humidity/temperatuneter (Dickson TH550, Dickson Company). Fruit lijya
assessment was done weekly for six weeks discarttinge fruits found with unacceptable market gualit
(shriveled, fungal growth, water soaked)
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Data analysis was carried out using Genstat v.8s8tal package (VSN International). Analysis driance
(ANOVA) was performed and when significant diffeces existed (p < 0.05), the Least Significant Ddfee
(LSD; 0=0.05) test was used as a means separation precedur

RESULTS AND DISCUSSION

Loss of fruits sprayed using the three fungicidpligption regimes (IPM, FP and MR) was statisticédiwer (p <
0.001) compared to control during the first to dhiveek of fruit storage (Table 1). The results shdwrther that
using farmers practice (FP) the loss was not sgnifly different compared to the manufacturer€ormmended
spray regime (MR). This indicates that MR is aseile as the FP. However, with MR fungicide sprass
reduced by 100% compared to FP (from 14 spraysdprdys) with no significant reduction in produtel$ life.

Due to heavy fungicide sprays for the FP there ewédent fungicide contamination on fruit surfacég(fFe 1)

Fig. 1: Visual cleanliness comparison between tomafruits obtained from FP and IPM spray regimes

Tomato fruits with evident fungicide contaminat@nFP managed plot (left), at Morogoro markeer(ter) and cleaner fruits on an IPM
managed plot (right)

The results shows that, plants sprayed using Fmeegad during the second week produced fruits hiiad
statistically significant (p = 0.005) longer shéfe, with only 11.8% of the produce being lost quamed to the
Control, IPM, and MR (Table 1). Tomato shelf lifethe second week harvested from plants sprayed U8M and
MR was not statistically significant different (p68), but differed significantly to the control. iShindicates that,
the use by farmers of excessive sprays enablertitRipe stay for at least two weeks before significketerioration
can occur. The longer shelf life though it is arpopunity to farmers, transporter/whole sellers aethilers, it
occurs to the expense of the health of the consuiared even the famers themselves.

Table 1: The effect of fungicide application regime on tomato shelf life

Cumulative produce loss (%)

SPray regimes— ook 2 Week 3 Week 4 Week 5  Woek 6
Control 1417 274 45.0 61.2 725 83.8
IPM 6.28 18.8 37.9 63.3 72.1 81.7

FP 2.50 11.8 35.00 63.3 73.3 85.4
MR 2.97 20.8 37.8 63.8 72.1 81.7
LSD 3.12 6.42 6.71 8.30 6.71 6.86
p-value <0.001 0.005 0.027 09%1 0.980% 0.644"

Means within a column followed by the same supiatsare not different (p< 0.05); LSD = Least sigo#nt difference; NS = Non significant

Mulching has shown to be a beneficial practice amato production for improvement of yield and yield
components [3, 14, 15]. The use of mulch led tadrwith consistently significant longer shelf lifier four weeks in
storage (p = 0.001, p = 0.008, p < 0.001, p = Q.08%pectively) [Table 2]. The use of mulch therefhas
significant impact on maintaining produce shelélifhis effect may be due to the fact that mulatgmts the fruits
from being in contact with sun-heated soil, miniesizabrasion caused by soil particles and assdqiatthogens, as
well as shielding the fruits from direct contactiwsoil borne pathogens.

Table 2: The effect of mulch on shelf life of tomates

Cumulative produce loss (%)

Muich Week1 Week2 Week3 Week4 Week5 Week6
Without Mulch ~ 8.38 22.8 44.7 66.0 74.4 84.6
With Mulch 458 16.2 33.8 59.8 70.6 81.7
LSD 2.20 4.54 4.75 5.87 4.75 4.85
p-value 0.001 0.008 <0.001 0.037 0.199 0.234"

Means within a column followed by the same supgatsare not different (p< 0.05); LSD = Least sigoént difference; NS = Non significant
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Tomato can be harvested at different stages, damgngon distance and time needed to market thie far long
distance transport, fruit can be harvested at tbaker stage (not more than 10% of the surfacenisish-yellow)
[Figure 2]. Fruit for local sale can be harvesteted ripe stage for immediate consumption.

Fig.2: Tomato fruits (‘Tanya VF’) harvested at different ripening stages

Tomatoes at mature red stage (left) and breakages(right)

The different maturity stages have influence onatmshelf life. Results shows that, harvesting tonzd breaker
stage is advantageous since there was low postidoss encountered (Table 3). This practice caadwpted by
small scale farmers to have their produce in theketaor a longer time without necessarily usingdicides to
boost shelf life. Tomatoes harvested at breakegestdtained attractive good colour (as in matud® ee week
following storage. This will be a good practicelde advocated by retailers to farmers as a way tgaré short
tomato shelf life and consequently reduce prodoss.|Table 3 shows that, tomato harvested at hretkge had
consistently longer shelf life which was statistlicdifferent compared to those harvested at matedestage.

Table 3: The effect of harvest maturity stage on s#f life of tomatoes

Cumulative produce loss (%)
Week 1 Week2 Week3 Week4 Week5 Week6

Harvesting stage:

Mature Red 1146 319 56.5 82.7 88.T 95.6
Breaker 1.46 6.9 21.2 43.F 56.9 70.6
LSD 2.202 454 4.75 5.87 4.75 4.85
p-value <0.001 <0.001 <0.001 <0.001 <0001 4.85

Means within a column followed by the same supgatsare not different (p< 0.05); LSD = Least sigoént difference

From our previous study; ‘Tengeru 97, a semi-iedetinate cultivar, was less productive compared amya VF’
(Mtui et al.,2013in pres3. However, our current finding shows that ‘Teng@ii had a longer shelf life compared
to ‘Tanya VF’ which could be among the reasons wbmne farmers prefer to grow ‘Tengeru 97°. In tinst fweek
for example, ‘Tanya VF’ deteriorated three timestéa than ‘Tengeru 97'. In this study, ‘Tengeru 8@hsistently
had significantly lower (p < 0.001) produce lossotighout the storage duration (Table 4).

Table 4: The effect of variety on shelf life of toratoes

Cumulative produce loss (%)
Week 1 Week2 Week3 Week4 Week5 Week6
‘Tanya VF' 9.79 25.7 48.F 77.9 90.4 94.6
‘Tengeru 97’ 3.12 13.8 29.6 479 54.6 71.7
LSD 2.202 4.54 4.75 5.87 4.75 4.85
p-value <0.001 <0.001 <0.001 <0.001 <0.001 $0.0

Means within a column followed by the same supgatsare not different (p< 0.05); LSD = Least sigoént difference.

Variety

CONCLUSION

Heavy pesticide sprays as a way to prolong prodsiedf life is economically not feasible, environrtedly

unfriendly and also poses health risks to both peceds and consumers. It is therefore critical titmedevice
alternative measures that can improve tomato sifeelfvithout posing health risks to consumers. Tke of mulch
and application of pesticides according to the meoended rates only as necessitated by the likelifaiodisease
occurrence or pest damage constitute good compafidRiM strategies for tomato. Reduction in pesgcuse will
improve farmers profit and also avail a safer poadio consumers.

Acknowledgement

This paper was supported by funding from U.S. Agefoc International Development through the IntegdaPest
Management - Collaborative Research Support ProgiamM - CRSP) [Award No. EPP-A-00-04-00016-00]. The
opinions expressed herein are those of the autratsdo not necessarily reflect the views of the. A&ncy for

International Development.

12
Pelagia Research Library



Hosea D. Mtuiet al Asian J. Plant Sci. Res,, 2014, 4(3):9-13

REFERENCES

[1] FAO (2012. http://facstat.fao.org/site/567/DesktopDefaspe?PagelD=567#ancor site visited on 20-01-2014
[2] Maerere AP, Sibuga KP, Mwajombe KK, Bulali William AN, Mwinyipembe L, Mbwambo J and Shaypo
Baseline survey report of tomato production in Mwwm district — Morogoro region, Tanzania. Integdafest
Management Collaborative Research Support Progiekt { CRSP), Regional Program in East Afri2@06

[3] Mtui HD, Bennett MA, Maerere AP, Miller SA, Kiehenz MD and Sibuga KPJ of Anim and Plant Sc201Q
8 (3): 1006 — 1015

[4] Maerere A.P., Sibuga KP, Bulali JEM, Mwatawd&V, Kovach J, Kyamanywa S, Mtui HD and Erbaughd,
Anim and Plant ScR010, 6 (3): 663 — 676

[5] Brosnan T. and Sun Dinter J of Refrig2001, 24: 154-170.

[6] Desmet M, Lammertyn J, Scheerlinck N, Verlind®g and Nicolai BM, Posthar Biology and Tecl2003,27:
293-303.

[7] Bello GD, Monaco C, Rollan MC, Lampugnani G,téta N, Abramoff C, Ronco L and Stocco M, of
Phytopathology2008 156: 257—263.

[8] EI-Ghaouth AJ of Indus Microb and Bioteci997,19: 160-162.

[9] Meaza M, Seyoum T and WoldetsadikAfri Crop Sci Jour2007,15: 3, 149 — 159

[10] Ramakrishna A, Tam HM, Wani SP, and Long Hizld Crops Res2005,95: 115-125.

[11] Agele SO, Iremirenand GO and Ojeniyi SIf Agric SciCambridge 1999 133: 397-402.

[12] Mtui HD, Maerere AP, Bennett MA. and Sibuga ki J of Food, Agric, Nutr and Devel (in preX)14

[13] Chiesa L, Diaz L, Cascone O, Pafak K, CamferFrezza D and Fraguas AActa Hort. (ISHS), 1998,
464:488-488

[14] Rwezaula JW, Mulungu SL, Ishengoma CG, ReuB&WM, Msolla SN, Maerere AP, Njau PJR, Ashimogo
GC, Tiisekwa T, Mvena T and Laswai H8sian J Plant ScR005,4:580-588.

[15] Ramalan AA and Nwokeocha CHlgric Water Manag200Q 45: 317-330.

13
Pelagia Research Library



