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ADDITIONAL INDEX WORDS. Lycopersicon esculentyrohilling injury, minimally processed, sustainable agricultural systems,
Vicia villosa

ABssTRACT. Experiments were conducted to compare changes in quality of slices of red tomatggopersicon esculentum
Mill. ‘Sunbeam’) fruit from plants grown using black polyethylene or hairy vetch mulches under various foliar disease
management systems including: no fungicide applications (NF), a disease forecasting modeMTCasT), and weekly
fungicide applications (WF), during storage at 5°C under a modified atmosphere. Slices were analyzed for firmness,
soluble solids content (SSC), titratable acidity (TA), pH, electrolyte leakage, fungi, yeasts, and chilling injury. With both
NF and Tom-CasT fungicide treatments, slices from tomatoes grown with hairy vetchVjcia villosa Roth) mulch were
firmer than those from tomatoes grown with black polyethylene mulch after 12 days storage. Ethylene production of slices
from fruit grown using hairy vetch mulch under Tom-Cast was=1.5- and 5-fold higher than that of slices from WF and
NF fungicide treatments after 12 days, respectively. The percentage of water-soaked areas (chilling injury) for slices from
tomatoes grown using black polyethylene mulch under NF was over 7-fold that of slices from tomatoes grown using hairy
vetch under Tom-Cast. When stored at 20°C, slices from light-red tomatoes grown with black polyethylene or hairy vetch
mulches both showed a rapid increase in electrolyte leakage beginning 6 hours after slicing. However, slices from
tomatoes grown using the hairy vetch mulch tended to have lower electrolyte leakage than those grown with black
polyethylene mulch. These results suggest that tomatoes from plants grown using hairy vetch mulch may be more suitable
for fresh-cut slices than those grown using black polyethylene mulch. Also, use of the disease forecasting maaelCasT,
which can result in lower fungicide application than is currently used commercially, resulted in high quality fruit for
fresh-cut processing.

Tomatoesl(ycopersicon esculentyrare grown convention- vetch {icia villosa) was used as a cover crop alone (Abdul-Baki
ally either on plastic mulches or in bare soil. In particular, blaekd Teasdale, 1993) or in combination with other legumes and
polyethylene is used most commonly as a mulch commerciallyimsses (Stivers and Shennan, 1991). Many studies have been,
the production of fresh-market field tomatoes (Hochmuth et alyblished dealing with various effects of winter legumes as cover <
1986). Synthetic mulches, including black polyethylene, are usedp mulches; they reduce soil erosion (Shelton and Bradley, =,
commonly for early production (West and Pierce, 1988), higl®87), improve soil organic content (Stivers and Shennan, 1991), 8
yield (Abdul-Baki et al., 1992; Bhella, 1988), good fruit qualitincrease soil water-holding capacity (Hoyt and Hargrove, 1986), §
(Perry and Sanders, 1986) and for weed control (Teasdale auilice weed competition and the need for herbicides (Sloderbeck?
Colacicco, 1985). However, installation and removal of polyetand Edwards, 1979), reduce the need for fungicides (Sloderbeck”
ylene mulches require specialized equipment and involve redad Edwards, 1979), and provide significant amounts of N to
tively high costs. subsequently grown nonleguminous crops (McVay et al., 1989).

A sustainable agricultural production system has been develAbdul-Baki et al. (1996) reported that yields were higher, fruit
oped for summer vegetables, including tomatoes, in which hairgre heavier, and leaf necrosis was lower in plants grown using

hairy vetch than with black polyethylene. They also reported that
dry weight was higher and pH lower in tomatoes grown using
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Weekly fungicide applications are used commonly to redubt., in 1997 and 1999. Site preparation began in Sept. 1996 and
disease severity in commercial production of fresh market tomi®98 by sowing hairy vetch seeds, at a rate of 44.4 ¥gpha
toes. However, frequent fungicide use results in ground wataised beds. The beds were 1.5 m from center to center and 15 cm
contamination and increased resistance of pathogens to péstieight. In early May, black polyethylene was laid on the raised
cides (Haynesetal., 1986). Thus, there exists a need to investigatks and trickle irrigation lines positioned beneath the black
alternative methods of pest control, such as integrated pasiyethylene. Preemergent weed control within black polyethyl-
management (IPM) and use of disease forecasting models &ke plots was accomplished by incorporating napropamide
Towm-CasrT, that minimize fungicide and other pesticide use withjiN,N-diethyl-2-(1-naphthylenoxy)-propanamide] at a rate of 1.56
conventional and sustainable production systems. Trumble ekglha'. On 28 May 1997 and 20 May 1999, the hairy vetch plots
(1994) reported that use of IPM in fresh market tomatoes lesre mown with a high speed-flail mower positiorBatm above
significant benefits, such as a reduction in potential developm#hd soil surface to kill the cover crop and create a layer of organic
of fungicide resistance, reduced soil compaction, less enviromidlch on the bed surface. Postemergence weed management in
mental contamination, and reduction in human health concetmsth mulch systems during the growing season was achieved by

While the effects of mulches and IPM in sustainable systespot applications of glyphosats-phosphonomethyl glycine).
on plant growth, yield, and environmental impact have been'Sunbeam’, a popular fresh-market tomato cultivar, was used

)
studied, we were interested in the effects of sustainable systémthis study. Each seedling received an insecticide treatment of 2
on postharvest tomato quality, particularly the quality of fresB5.2 mg of imidacloprid, 1-[(6-chloro-3-pyridinyl) methyil- =
cutslices. Thus, the objective of this study was to compare quatityo-2-imidazolidinimine, before transplant. This treatment was §
during storage of fresh-cut slices from red-ripe tomatoes groimtended to minimize seedling damage by Colorado potato beetle
with different mulches and fungicide applications. (Leptinotarsa decemlinedtan the field. Seedlings were trans- g
planted mechanically at a distance of 0.38 m apart on 29 May =
Materials and Methods 1997 and 21 May 1999. Shortly after seedling transplant, a trickle $
irrigation system was installed on the hairy vetch beds. Irrigation =
FIELD ExPERIMENTS . Experiments were conducted at the Soutines were placed on the bed surfa&®& cm from the seedlings. 5
Farm of the Beltsville Agricultural Research Center, Beltsvill&he rate of irrigation was 2.5 cm per week. About 1 month after 2
Q.
Table 1. Changes in fruit quality of fresh-cut, red-ripe slices from tomatoes grown using black polyethylene or hairy sletaidwatious foliar g
disease management systems. Fruit were storetiCaiBder modified atmosphere. 5}
Days in Firmness SsSC SSCto EL Fungi Yeast §
storage Treatmeht (N) (%) TA TA ratio pH (%) (cfu/g) (cfu/g) °
0 B-NF 1.39b 4.37d 0.50 ¢ 7.78b 450 a 35.0a - 3
B-TC 1.56 ab 4.69 cd 0.39d 11.32 a 4.45b 36.0a --- --- o
B-WF 1.54 ab 4.84 bc 0.38 de 11.88 a 445b 31.0a 8
H-NF 1.57 ab 479 ¢ 0.36 e 11.68 a 439¢c 333a 2
H-TC 1.69a 5.05a 0.62b 7.76 b 4.37c 353a --- g
H-WF 1.55 ab 4.99 ab 0.72a 6.20 c 4.38 c 28.7a g
4 B—NF 1.33b 451c 0.52b 7.45c 4,54 a 38.0a N
B-TC 1.53 ab 5.12 ab 0.38c 1295 a 4.51 ab 343a --- --- %
B-WF 1.66a 496 b 0.34c 12.20 a 449b 33.7a §
H-NF 1.46 ab 5.01b 0.51b 9.07b 4.45c 323a N
H-TC 1.54 ab 5.25a 0.56 ab 8.50b 4.40d 31.3a - - B
H-WF 1.69 a 493 b 0.65a 6.98 c 4.41d 30.3a :‘
8 B—NF 1.42 bc 433 e 0.39 cd 9.45b 455 a 35.3a - --- >
B-TC 1.37c 4.79 cd 0.35d 12.34 a 452b 457 a =
B-WF 1.76 a 4.97 bc 0.41c 11.16 a 452b 41.7 a - =
H-NF 1.42 be 4.60d 0.51b 7.66 C 450b 39.3a - - S
H-TC 1.59 ab 5.19a 0.47b 10.16 ab 436 ¢C 38.0a - - §
H-WF 1.55 abc 5.13 ab 0.62 a 7.67c 4.39 c 39.3a @
12 B—NF 0.82c 3.72c 0.30f 9.45b 4.63 a 63.0a 2la x1& a
B-TC 1.30b 443 b 0.35e 10.84 a 451b 47.7 b Ob x2A& b
B-WF 1.38 ab 454 Db 0.39d 10.08 ab 446 ¢ 45.0b Ob Oc
H-NF 1.45 ab 4.60 ab 0.47c 8.80c 4.49 bc 43.0b Ob x8F b
H-TC 1.59a 493 a 0.50b 8.73 ¢ 4.43d 41.0b Ob Oc
H-WF 1.45 ab 446 b 0.61a 5.88d 4.43d 39.3b Ob Oc

“B = black polyethylene mulch; H = hairy vetch mulch; NF = no fungicide applications were made (control)pméCasT disease forecasting
model for fungicide application was used; WF = a typical commercial weekly fungicide application was used.

YElectrolyte leakage.

*Means within day and column with different letters are statistically differéh£#1.05; n = 18 (firmness); n = 6 (all other variables). The mean
comparisons for all variables except fungal growth were performed using pairwise contrasts with Sidakfadjalstes so that the overall
significance level was 0.05. For fungal growth comparisons, only the B-NF treatment had values that were not ateatrgagused to reveal
that the B-NF mean was different from zero atRve0.0193.

Y“Not measured.
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transplanting, the vines were elevated and supported with a se@essed as a percentage of total electrolytes. Electrolyte leak-
and string system. age was determined after 0, 4, 8, and 12 d of storag€atrafter
Plants were fertilized four times during the growing seasn6, 12, and 24 h of storage at°ZD
using ammonium nitrate supplied through the irrigation systemEnumeration of microorganisms was performed as described
on each occasion. Those plots containing hairy vetch mulch weyeBabic and Watada (1996). Potato dextrose agar (PDA,; Difco,
fertilized at a total rate of 100 kg-hiavhereas black polyethyleneDetroit, Mich.) with the addition of chloramphenicol (0.5d)L
mulch plots received ammonium nitrate at a rate of 200 ¥g-haas used for the yeasts and fungi. Tomato tissues (20 g) were
Three fungicide treatments were examined in this study. Onacerated in 40 mL sterile pepton water (pH 7.4) with a 400 Lab
treatment was a weekly fungicide application program typicaBtomacher (Seward Medical, London). A sample of each homo-
used by commercial growers (WF). This treatment began onghate or appropriate dilution was spread on agar plates using a
July and continued through 19 Sept. 1997. In 1999, the weekhral plate system (Autoplate Model 3000, Spiral Biotech,
program ran from 3 July through 3 Sept. Another treatmeBethesda, Md.); plates were incubated at@dor 48 h.
consisted of no fungicide application (NF). The third treatment Individual fruit slices were placed in 1 L jars atG and
was a spray schedule dictated by a disease forecasting metlsllene production was monitored using an automatic sampling,
known as Bm-Cast (Brammall, 1993), which relies on measureflow-through system as described previously (Watada and Massie, 5
ments of leaf wetness duration and ambient temperature duti8gl). For analysis of the accumulated,@&el in containers g
the leaf wetness period to compute an infection index. Fungicitlging storage, a 3-mL headspace sample was taken periodically=
is applied when the number of accumulated infection unadad measured using a ¢@nalyzer (AeTek Pittsburgh, Pa.). §
exceeds a predetermined acceptable level. UsingdheCEst  Chilling injury was expressed as the percentage of slices showing =
model to create a rational spray schedule reduced fungicide inpater soaked areas, i.e., number of slices with water soaked area§
by 50% in 1997 and 33% in 1999 compared to the weekly sppr number of investigated slices multiplied by 100.
treatment. The fungicide chlorothalonil (tetrachloroisophthalonitrile) SratisTicaL anALysis. The variables firmness and SSC were
was selected for use in this study and the active ingredient appdirdlyzed as four-factor mixed linear models using theeiv
at a rate of 2.25 kg-Ha procedure of SAS (SAS Inst., Inc., Cary, N.C.) (Table 1). Mulch,
SAMPLING AND ANALYSIS. To remove field heat and obtain fruitfungicide treatment, and day were the fixed factors whereas year.
of uniform color, harvested fruit were stored at@dor 24 hand was a random factor. The five variables: electrolyte leakage,
then selected visually for the study based on surface color weénylene production, TA, pH, and G@ere analyzed as three-
they had reached the light-red or red-ripe stage of ripeness. fetwtor (mulch, fungicide treatment and day) linear models with
NF treated plants showed a high incidence and severity of e@typc Mixep. Firmness, Cg and ethylene data were natural log
blight [Alternaria solani(Ellis and Martin) Jones and Grout].transformed to correct variance heterogeneity. The variance 5
Also, fruit were sorted for absence of visual defects, as wellg@suping technique was used with all seven variables. The =
uniform appearance and size, ranging in weight from 220 to 248iable yeast colony number was analyzed as a one-factor linear.,
g. Fruit were washed with water and then air dried. Six to sevandel where the factor had three levels (black polyethylene + no S
slices (7 mm thick) were cut from the stem end with a meat sliéengicide, black polyethylene +ol-Cast, hairy vetch + no '
(model 827; Berkel, Inc., La Porte, Ind.). The fourth uniforffungicide). Yeast colony number was natural log transformed to
tomato slices from the stem end of four tomatoes were placedadnrect variance heterogeneity. The number of fungal colonies
a 1-L commercial plastic fresh-cut produce container and heldvatre recorded only on day 12. A 95% confidence interval for the =
either 5 or 20C. fungal colony mean was calculated and did not include zero (7.59 §
For soluble solids content (SSC), pH, and titratable acidi#y31.07), showing that the average mold was not zero. Compari- 5
(TA) analyses, tomato slice samples were first homogenized soa of chilling injury percentages among treatments was found
Waring blender. A refractometer, pH meter, and an autotitratming StatXact (€reL Software Corp.) to calculate exact tests
were then used to estimate SSC and TA, respectively. TA visabween proportions from binomial distributions (Table 2).
measured by titrating the sample to pH 8.2 using 0.1 mol-L
NaOH. Acidity was expressed as an acid meq factor of 0.0655. In
particular, TA was measured in locular, pericarp, and whdieble 2. Chilling injury (percentage of slices showing water-soaked
tissues. areas) of fresh-cut slices from tomatoes grown using black polyeth-
Firmness was measured in pericarp tissue by a puncture tegfene or hairy vetch mulches under various foliar disease manage-
using a texture analyzer (TA.XT2i, Texture Technologies. ment systems after 12 d storage &€3inder modified atmosphere.
Scarsdale, N.Y.) using the following parameters: 4-mm-diamefgiich NF Tom-CasT WE
stamless stee] cyllnder_probe; a speed of 1 Mparsd a 3.5 mm Chilling injury (% water-soaked aré3s
penetration distance. Firmness was expressed as maximum fggg, polyethylene  47'a 19 ab 8 ab
and was measured at two locations on each section of perlca;paﬁg, vetch 22 ab 6b 13 ab
0, 4, 8, and 12 d of storage°(®) or at 0, 6, 12, and 24 h of storage
(20°C). “NF = no fungici_de applications_ were made (cont_rql). o
For electrolyte leakage analysis, three sectieAs5(g each) YThe Tom-CasT disease forecasting model for fungicide application was
were excised from each of four slices and combined. Then, at
of four sections were selected at random and placed in 30 mL,
mol-L* mannitol and incubated for 6 h at 3D. Twenty millili- 155
ters of suspension was taken and conductivity measured using@ns with different letters are statistically different atRhe 0.05
conductance meter (YSI model 32, Yellow Springs, Ohio). Totgnificance level using Fisher's exact test for proportions from binomial
electrolytes were determined on the same sample after it wiagibutions. Then pair-wise comparisons were made with Sidak-ad-
frozen at—20C for 24 h and then thawed. Electrolyte leakage wastedP values so that the overall significance level was 0.05.

Jojoejgnd ylewlayem-jpd-awnd//:sdny
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, a typical commercial weekly fungicide application was used.
mber of slices with water-soaked areas/number of slices ¥32)]
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Results Slices from tomatoes grown with hairy vetch mulch had lower
mean pH at 0 d than those grown with black polyethylene mulch
Overall, the firmness of red-ripe tomato slices during storaggable 1). For the hairy vetch mulch, there were no significant
was significantly higher = 0.004) for plants grown with hairy differences in pH with the various fungicide treatments. While
vetch mulch compared to black polyethylene. There were signifie pH of the black polyethylene or hairy vetch mulch with NF
cant differences in firmness of slices from plants given differdntreased gradually, the pH in the treatments remained relatively
fungicide treatments (Table 1). After 12 d storag€ @ ®nly the stable throughout the storage period. After 12 d storage, the black
firmness means for tomatoes grown with black polyethylepelyethylene mulch with NF treatment showed the highest pH
mulch under ®m-Cast or NF differed significantly from the compared to the other treatments.
means at initial storage. The black polyethylene mulch with NF Comparison of electrolyte leakage for the slices revealed a
slices decreased 41% from their initial firmness during storagémilar trend during storage, except for the black polyethylene
The SSCin all slices remained relatively stable or increaseduith NF treatment (Table 1). A small increase in electrolyte
to 8 d storage and then declined (Table 1). With both NFamd T |eakage was observed with all slices during storage, butat 12 d the
Cast fungicide treatments, hairy vetch mulch had higher SSffack polyethylene with NF treatment showed the greatest elec-
than black polyethylene mulch after 12 d storage. trolyte leakage, substantially higher than the other treatment 5
The TA of the black polyethylene mulch with NF was signifieombinations.
cantly higher than withdw-Cast or WF up to 4 d storage (Table  After 12 d storage, the population of fungal growth for the
1). For slices from tomatoes grown using hairy vetch mulch withack polyethylene mulch with NF treatment was 21 colony
Towm-Castor WF, TA generally decreased during storage, but rfiekming units (cfu)/g, whereas the other treatments showed no
with NF. The TA of the hairy vetch mulch with WF treatment waaingal growth (Table 1). Yeasts were not found in either mulch
higher than that of any other mulch —fungicide treatment combiith WF or hairy vetch mulch with du-Cast (Table 1). In
nation during storage. contrast, the mean number of yeast colonies from the black
The ratios of SSC to TA for the black polyethylene mulch wiolyethylene mulch with NF was higher than the other treat-
Tom-CasT or WF were consistently >10 during storage (Table Ihents. Also, in black polyethylene mulch witbvMCast and
Hairy vetch with either dm-Cast or WF exhibited a gradual hairy vetch with NF treatments, yeasts were observed.
increase in the ratio of SSC:TA until day 8 and then decreased
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Fig. 1. Changes in8, production of slices from ‘Sunbeam’ red tomatoes grown witRig. 2. Changes in G@oncentration in containers with slices from ‘Sunbeam’ red
(A) black polyethylene oB)) hairy vetch mulch with no fungicide application (NF), tomatoes grown withX) black polyethylene o) hairy vetch mulch with no
fungicide application based on the predictive disease forecasting moel€AJT), fungicide application (NF), fungicide application based on the predictive
and weekly fungicide applications (WF) during storage &C5Initial, O-time disease forecasting modeb-CasT), and weekly fungicide applications (WF)
measurements were actually made 6 h after slicing. Across the mulches, means withiming storage at 5C. Across the mulches, means within days with different
days with different letters are significantly differerPat0.05; n = 3. letters are significantly different Bt< 0.05; n = 3.
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Slices from red tomatoes grown using black polyethylensulch, although not statistically significant.
mulch under the three fungicide treatments had significant in-Firmness and electrolyte leakage for the black polyethylene
creases in ethylene production at 2 d, then decreased (Figadjl hairy vetch mulches with WF during storage af@Qs
From 6 d on, the ethylene production rate of the black polyethijllastrated in Fig. 3. Firmness for the black polyethylene mulch
ene with m-CasT treatment remained above those of bladkecreased dramatically after 6 h (Fig. 3A). In contrast, the hairy
polyethylene with NF or WF, although there were no significamétch treatment declined gradually during the 24 h period. There
differences in ethylene production among treatments. Ethylem&s a significant difference between the treatments in firmness at
production of slices from plants grown using the hairy vetéhh. Slices from tomatoes grown using both the black polyethyl-
treatment increased at 2 d, then decreased similar to blank and hairy vetch mulches showed a rapid increase in electro-
polyethylene during storage. After storage for 8 d, howeveértie leakage after 6 h (Fig. 3B). The hairy vetch mulch tended to
differences in ethylene production rate among the treatmbave less electrolyte leakage than the black polyethylene. How-
combinations was significant. After 12 d, the rate of ethyleeeer, only at 6 h was there a significant difference between the
production for hairy vetch withdw-Cast was=1.5- and 5-fold treatments.
higher than that for hairy vetch with WF or NF, respectively.

The CQ concentration in containers with slices from the black Discussion
polyethylene with NF treatment increased during storage, while
there was little or no accumulation of €@ containers with At 0 d storage, slices from tomatoes grown using both the
slices from the other treatments (Fig. 2). The, C@hcentration black polyethylene and hairy vetch mulches under NF had lower 2
during storage for the black polyethylene with NF treatment waSC than those under the other fungicide application regimens, <
significantly different from the other treatment combinatiorise., WF or om-CasT (Table 1). The amount of reducing sugars
which were not significantly different from each other. in tomatoes generally correlates with SSC (Jones and Scott,

Chilling injury, as measured by the percentage of watdr984). McCollum and Skok (1960) observed that wHén

peojumo(q
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soaked areas in the slices, was highest for the black polyethylgineose was applied to tomato leaves, it was translocated mosts
mulch under NF treatment. The percentage of water-soaked arapglly into fruit. Thus, our results may reflect an effect of the =
from this treatment was >7-fold greater than that of the hafgliar fungicide treatment on the ability of leaves to export 2
vetch under dm-CasT treatment, which had the lowest chillingsufficient amounts of photosynthate to the fruit. &
injury (Table 2). These two treatments were significantly differ- At 0 d, slices from tomatoes grown using hairy vetch mulch §
ent from each other while the other treatments were not signifith NF or Tom-CasT had higher SSC than those using black %
cantly different. Within the same fungicide treatment, hairy vetplolyethylene mulch (Table 1). In both 1997 and 1999, we ob- @
consistently had less chilling injury than the black polyethyleserved that plants grown with hairy vetch mulch had less foliar -
35 disease than those grown with black polyethylene mulch. There- c%
Tl a ® Black polyethylene| | fore, this higher SSC in the hairy vetch mulch grown tomatoes -,
A Hairy vetch may have been due to the increase in carbohydrates in the leaf by
3.0 + . . X
- A higher photosynthesis compared to the black polyethylene mulch @
< grown plants. However, Abdul-Baki et al. (1996) have reported %
a 2.5 that SSC was similar for all mulch types studied, including black 2
o polyethylene and hairy vetch. =
£ 20 Initial pH values in this experiment were sufficiently lowtobe  §
if considered safe (Table 1), as they were below the food safety .
15 threshold of 4.7 (Field et al., 1977). In particular, the pH values g
from the hairy vetch with dv-Cast or WF treatments were very
10 4 low with a mean pH of 4.37 and 4.38, respectively. After 12d =
storage, all treatments, with the exception of black polyethylene
=~ mulch with NF, had pH <4.6. We detected a substantial lossin TA <.
S 7 in slices from black polyethylene mulch under NF and observed =
g concomitantly visible infection by fungi. Beaulieu and Saltveit &
8 40 1 (1995) observed that fungal growth accelerated the loss of TA. In §
3 the present study, TA of pericarp was invariably lower than that &
o 35 of locular tissue with visible fungal infection appearing earlier on
5 pericarp than on locular tissue, generally when the TA was below
g 30 0.3% (data not presented). Therefore, we suggestthata TA higher
S than 0.3 (0.0655 as acid meq factor) may inhibit fungal infection.
W o5 | While some investigators have reported that the SSC:TA ratio
is important in defining flavor differences among various tomato

cultivars (Stevens, 1972), others suggest that the flavor of toma-
toes can be enhanced by increasing total sugar and acid content
Time (h) (Jones and Scott, 1984). Maintenance of high sugar and TA is
_ o _ essential for high quality fresh market-ripe fruit (Kader et al.,
i3, B Changes n fmniss sne)olectiole leakage for sces 10 1977). Kader et al. (1978) suggested that high-quaity tomatoes
mulch with wgeklyfungicide apglications(WF) dufingysto?/age aQ(Meaﬁs %re characterlzed by SS,C of more than 3, TA more than_0.32%,
within days with different letters are significantly differenPat 0.05; n =9 and having a SSC:TA ratio >10 (pH 8.1, expressed as citric acid).
(firmness); n = 3 (electrolyte leakage). We observed SSC:TA ratios during storage consistently >10 for
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the black polyethylene mulch with some of the fungicide app$itorage at 3C between black polyethylene and hairy vetch mulch

cation treatments, whereas slices from tomatoes grown usamgl also among the foliar disease management systems (NF,

hairy vetch with WF had a SSC:TA ratio <10 (Table 1). Tom-Cast and WF). Our results from experiments in both 1997
All slices showed an ethylene production peak at 2 d storagel 1999 suggest that fruit grown using hairy vetch as a mulch

(Fig. 1), most likely the result of a cutting-induced woundhay be more suitable for fresh-cut slices than those grown using

response (Yang and Hoffman, 1984). However, slices framblack polyethylene mulch system because all the measured

tomatoes grown using hairy vetch undemICast showed a quality parameters, except for SSC:TA ratios, were better. Also,
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