Kiwifruit are sorted for defects, primarily gray mold. Fruit loss and the costs for
re-sorting and repacking can add considerably to the final price of the product.

New technique predicts gray mold
in stored kiwifruit

Themis J. Michailides 1

Sampling fruit from vineyards 4
months after fruit set and record-
ing the incidence of Botrytis colo-
nization in sepals or stem ends
was used as a field-monitoring
method to predict the incidence of
kiwifruit Botrytis gray mold after
3 or 5 months in cold storage.
Spraying the fungicide vinclozolin
one or two weeks before harvest
significantly reduced postharvest
gray mold after 5 months storage
only in vineyards with more than
6% gray mold. Preharvest sprays
were not needed when expected
gray mold was below 6%. The
method reported here can be used
successfully by growers to make
decisions about preharvest
sprays, sorting, repacking and
when to market and ship fruit.

David P. Morgan

Approximately 6,300 acres of kiwi-
fruit (Actinidia deliciosa) are grown in
California each year, producing 10
million to 11 million boxes of fruit val-
ued at $100 million to $110 million.
Although kiwifruit initially was
thought to be a “disease-free” crop in
California, increasing acreage and ex-
panding exports over the last 10 years
have increased the quantity of fruit in
cold storage. Postharvest rotting due
to Botrytis gray mold has become a
potentially serious problem.

This postharvest decay is a direct
result of Botrytis cinerea infections that
occur in the field but remain latent in
the senescent floral parts (sepals and
stamens), stem-end scars, or small
wounds inflicted during fruit harvest.
During long-term cold storage, the
kiwifruit become physiologically
susceptible to the pathogen, which
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usually invades the fruit tissues from
the stem end.

Research in 1983 (California Agriculture
January-February 1983) showed that
bloom and preharvest spraying with
vinclozolin (Ronilan 50WP) — which is
registered for control of Botrytis rot in
kiwifruit — significantly decreased the
incidence of postharvest gray mold. Best
control of Botrytis rot was achieved with
four fungicide applications (two at bloom
and two at preharvest), but this may not
be economical when the cost of the fungi-
cide applications exceeds loss from rot. In
addition, four applications per year of
vinclozolin increase the risk of develop-
ing resistant strains of the pathogen. As a
result of these problems, along with envi-
ronmenta] issues and public concern re-
garding pesticide usage, efforts are being
made to discover alternatives or to reduce
usage.



Decay during transit

Controlled atmosphere (CA) tech-
nology has extended the storage life of
kiwifruit from a few weeks to 5 or 6
months. Although near-optimum con-
ditions can be achieved in commercial
storage, conditions during transport to
distant export markets are often less
than optimum. With transit times of
up to 30 days, there is potential for
considerable gray mold decay and loss
of fruit quality during shipment from
California to European markets. Fruit
loss and the costs for re-sorting and re-
packing can add considerably to the fi-
nal price of the product. Unfortu-
nately, the incidence of Botrytis gray
mold is unpredictable since it is highly
variable from year to year and from
vineyard to vineyard. Up to 20% inci-
dence of Botrytis stem-end rot has been
recorded in California, with a range of
32% to more than 50% for kiwifruit from
Italy and New Zealand. In California ki-
wifruits, decay is limited to fruit in stor-
age or in marketing channels, with envi-
ronmental conditions and field location
influencing the severity of damage. In
our trials, vineyards that had the highest
levels of infection in floral parts also had
the highest fruit rot after 6 ¥2 months in
storage.

Presently there is no reliable
method for predicting the develop-
ment of gray mold during cold storage
so some growers routinely apply one
preharvest spray of vinclozolin re-
gardless of the expected levels of dis-
ease. Shippers also lack reliable criteria
for determining which fruit to sell first
and which to keep for longer storage.
In the past, shippers generally have re-
lied on historical incidences of Botrytis
gray mold in a field. However, if the
incidence of kiwifruit sepals or stem
ends colonized by B. cinerea is a correct
predictor of decay in storage, it is pos-
sible to do one or more things: (1) send
first to market those fruit expected to
have higher incidence of gray mold
and hold in storage those expected to
have lower incidence of gray mold; (2)
only spray fields expected to produce
fruit with high potential for disease;
(3) reduce the number of fungicide ap-
plications to fields with medium dis-
ease potential; or (4) avoid spraying
fields that have low or nil disease po-
tential.

The purposes of this study were to
determine the relationship between
colonization of kiwifruit sepals and
stem ends by B. cinerea and the inci-
dence of gray mold in cold storage,

A Fig. 1. Sepals and stem ends were
separated for isolation and plating to de-
termine colonization by Botrylis cinerea.

« stem-end decay caused by Botrytis
cinerea.

and to determine when spraying
vinclozolin in kiwifruit vineyards is
justified.

Field sampling (1993 and 1994)

In 1993 and 1994, three samples of
20 fruit were collected arbitrarily 2, 3
and 4 months after fruit set, and 1
week before and during commercial
harvest. In 1994, fruit samples were
also collected 1 month after fruit set.
Vineyards used in 1993 included three
each in Butte County (Sacramento Val-
ley), Kern County (San Joaquin Val-
ley), and San Luis Obispo County
(coastal area). Vineyards used in 1994
included two in Butte County, three in
Kern County, one in Fresno County,
and three near the coast, in San Luis
Obispo and Santa Cruz counties. All
vines were trained using a standard T-
bar system and irrigated by either drip
or fan-jet irrigation. Fruits were col-
lected with stems intact and placed in
plastic holders in one-layer boxes to
prevent discharge of sepals.

We cut fruit tissue bearing sepals
and stem ends with a sharp sterile
knife, then separated the sepals from
the stem ends by hand (fig. 1). Sepals
were surface-disinfected in a 0.5% so-
dium hypochlorite solution for 1 to 2
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This cross-sectioned fruit with stem-end rot shows water-soaked tissues, a sign of de-
cay by Botrylis cinerea.

minutes, washed in sterile distilled
water and plated in petri dishes con-
taining acidified (pH 3.5) potato-
dextrose agar (APDA). (This method
also had been used successfully in pre-
liminary experiments in 1992.) Five or
six sepals and one stem end from the
last three sampling dates were placed
in petri dishes and the dishes incu-
bated at 44°F (7°C) for 6 days. We
marked colonies of B. cinerea growing
from plated sepals or stem ends, and
incubated the dishes at 73°F (23°C) for
3 more days, then counted growing
colonies of B. cinerea. Incubating the
dishes at the lower temperature was
necessary to reduce the incidence of
contamination by Rhizopus spp., which
occasionally grew in the samples. Us-
ing a salt shaker to sprinkle the plates
with dicloran (Botran 75 WP) pre-
vented further Rhizopus growth.

Fruit harvest, storage

At commercial harvest in both 1993
and 1994, 38 one-layer boxes with 33
fruit (6.5° Brix, 6.5% soluble solids
concentration) per layer per vineyard
were harvested and stored in a com-
mercial CA cold storage facility (31°F
[-0.5° C] and 8 parts per billion [ppb]
ethylene) in Kingsburg, Fresno
County. One Butte County vineyard
was harvested by the grower before
the 1994 sampling; therefore, fruit
from that vineyard was not sampled.
The incidence of fruit infected with
gray mold during storage was re-
corded after 3 and 5 months. To pre-
vent secondary spread of the disease

in storage, all Botrytis-infected fruit
was discarded after the first recording.

Levels of colonization of both se-
pals and stem ends by B. cinerea 4
months after fruit set were classified in
three categories: low (0-15%), medium
(16-50%), and high (more than 50%).
Since postharvest decay of kiwifruit
after 3-month storage did not exceed
5%, we established two different sets
of levels of decay. The 3-month CA
storage included low (less than 1%),
moderate (1-3%), and high (3-5%). For
the 5-month CA storage, levels were
low (less than 2%), moderate (2-6%),
and high (more than 6%).

Fungicide sprays (1991-1994)

In 1991, five vines in a commercial
vineyard in San Luis Obispo County
were sprayed with vinclozolin (2 1b/
100 gal of water) one week before
commercial harvest on November 14,
with five vines serving as unsprayed
controls. In 1992, 10 vines in the same
county were sprayed with vinclozolin,
using the same 2 1b/100 gal of water
ratio, either during full bloom May 25
or one week preharvest on October 26,
or in two sprays, at full bloom and one
week preharvest, using a knapsack-
type power duster and mist blower. In
a Kern County vineyard, only the
preharvest spray was applied on Sep-
tember 28, 1992, one week before com-
mercial harvest. In each vineyard, 10
unsprayed vines served as controls.
Six boxes of 33 fruits (6.5° Brix) per
replicated vine were harvested on No-
vember 2 in San Luis Obispo County,
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and five boxes of 39 fruits per replica-
tion from the Kern County plot were
harvested on October 5. All fruit were
CA-stored as described above.

In 1993, two trials arranged in a
randomized complete-block design
were set in commercial vineyards in
Butte and Kern counties. In both cases,
10 vines were sprayed once, either at
full bloom May 5 or one week before
harvest on October 12, or twice, at full
bloom and again one week before har-
vest. In each trial, 10 unsprayed vines
served as controls. Two boxes each of
33 fruit (6.5° Brix) per replicated vine
were harvested one day before com-
mercial harvest and stored at 31°F
(-0.5°C) and 8 ppb ethylene for
5 months.

In 1994, five vines in each of the
four commercial kiwifruit vineyards
were sprayed with vinclozolin either
one or two times, 1 and 2 weeks before
harvest.The dates of fungicide applica-
tion varied for all four vineyards, de-
pending on different maturation dates
for fruit. Each trial was arranged in a
randomized complete-block design,
with one vineyard in San Luis Obispo
(expected high incidence of gray
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Fig. 2. Progress of colonization by
Botrytis cinerea sepals and stem ends of
kiwifruit in nine vineyards each in 1993
and 1994 in California. Data points repre-
sent the means of nine vineyards per year
with > 300 sepals and 60 receptacles per
vineyard in each sampling date.



mold), two in Kern County (expected
moderate to low incidence), and one in
Butte County (expected low inci-
dence). Vinclozolin was applied on
October 25 or October 31, or both
dates, in the San Luis Obispo vine-
yard; on September 27 or October 3, or
both dates, in both vineyards in Kern
County; and on September 28 or Octo-
ber 7, or both dates, in Butte County.
The rate and method of application
were the same as previous years. At
commercial harvest time, five boxes of
39 fruit (6.5° Brix) each were harvested
from each replicated vine, packed
commercially, and stored in commer-
cial CA storage as described above.
Botrytis gray mold was recorded after
3 and 5 months storage for each year’s
experiment. To prevent secondary
spread of decay, we discarded all de-
cayed fruit recorded after 3-month
storage.

Statistical analyses

We combined data from two re-
cordings of B. cinerea (after 6 days at
44° F [7°C] and 3 days at 73°F [23°C]).
The percent of colonization of sepals
and stem ends by B. cinerea in both

1993 and 1994, and the incidence of
gray mold after 3- and 5-month cold
storage, were analyzed with regres-
sion analysis using the REG procedure
of the SAS statistical methods. Results
were similar for sepal or stem-end
colonization by B. cinerea and Botrytis
gray mold developed in CA storage;
therefore, 1993 and 1994 results were
averaged for the 4-month sampling
and presented as regressions.

Botrytis dips after fruit set

Because similar trends were noted
in the levels of colonization of sepals
and stem ends by B. cinerea in the vari-
ous vineyards, the data were averaged
over all vineyards. In both years of
testing, sepal colonization decreased 3
months after fruit set, but increased af-
terwards until harvest (fig. 2). Coloni-
zation of stem ends by B. cinerea in-
creased linearly with time as fruit
approached maturity, and the data in
1994 were best described with a posi-
tive linear equation (fig. 2).

With the exception of the two first
samplings in 1993, there was signifi-
cant positive correlation between the
levels of B. cinerea colonization of se-

TABLE 1. Sepals and stem ends of kiwifruit colonized by Botrytis cinerea and incidence of Botrytis
gray mold after 3- and 5-months storage of fruit at 31°F (-0.5°C) and 8 parts per billion ethylene,
1993 and 1994

Correlation coefficient

Correlation coefficient

Time of sampling* Sample after 3-months storaget after 5-months storage
1993
2 months after fruit set sepals 0.40nst 0.47ns
3 months after fruit set sepals 0.49ns 0.49ns
4 months after fruit set sepals 0.96§ 0.92§
stem ends 0.95§ 0.91§
7 days before harvest sepals 0.80§ 0.69§
stem ends 0.709 0.57ns
On day of harvest sepals 0.84§ 0.719
stem ends 0.91§ 0.83§
1994
1 month after fruit set sepals 0.92§ 0.92§
stem ends 0.82§ 0.80§
2 months after fruit set sepals 0.86§ 0.80§
stem ends 0.98§ 0.96§
3 months after fruit set sepals 0.96§ 0.94§
stem ends 0.95§ 0.94§
4 months after fruit set sepals 0.98§ 0.98§
stem ends 0.96§ 0.95§
7 days before harvest sepals 0.93§ 0.93§
stem ends 0.89§ 0.88§
On day of harvest sepals 0.749 0.781
stem ends 0.83§ 0.86§

“Three 20-fruit samples were collected 1, 2, 3 and 4 months after fruit set from each of nine kiwifruit vine-

yards.

tThe correlation coefficients were based on linear regression equations (y=a+bx), where y is the incidence
of gray mold in storage from 38 one-layer boxes containing 33 fruit and x is the incidence of B. cinerea in
sepals or stem ends from three sets of 20 petri dishes per vineyard.

$ns = not significant.
§significant at P < 0.01.
{Isignificant at P < 0.05.

pals and stem ends and the incidence
of Botrytis mold decay on kiwifruit af-
ter 3 and 5 months cold storage (table 1).
For both years, the strongest relation-
ship was obtained in fruit sampled

4 months after fruit set and after

3 months in cold storage (table 1).
Some secondary spread of the fungus
may explain the lower correlation co-
efficients for the 5-month storage of
fruit (fig. 3).

On the other hand, the correlation
coefficients for colonization of sepals
and stem ends sampled at harvest
were lower than those at other sam-
pling times, suggesting that sampling
at commercial harvest time will under-
estimate the incidence of gray mold in
storage.

For both years of testing, the three
levels of colonization of sepals or stem
ends by B. cinerea 4 months after fruit
set corresponded to the majority of
vineyards having a low, moderate or
high level of gray mold decay at the
end of the CA storage period. For ex-
ample, after 3-month CA storage, the
levels of sepal and stem-end coloniza-
tion by B. cinerea predicted correctly
the postharvest gray mold decay in 8
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Fig. 3. Postharvest Botrytis gray mold of
kiwifruit kept at 31°F (-0.5°C) and 8 parts
per billion ethylene for 3 months (square
points) and 5 months (circle points). X axis
shows incidence of Bolrytis cinerea iso-
lated from sepals (A) and stem ends (B)
from fruit sampled 4 months after fruit set.
Points are averages from nine vineyards in
1993 and eight in 1994.
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out of 9 (89%) and 7 out of 9 (78%)
vineyards in 1993, and 7 out of 8
(88%), and 6 out of 8 (75%) vineyards
in 1994, respectively (table 2). After 5-
month CA storage, the same levels of
sepal and stem end colonization pre-
dicted gray mold decay in 100% and
78% of vineyards in 1993, and 75% and
63%, of vineyards in 1994, respectively
(table 3). These results suggest that
both sepal and stem end colonization

by B. cinerea 4 months after fruit set
are reliable methods for predicting the
incidence of gray mold decay after 3-
or 5-month CA storage of kiwifruit.
For both periods, sepal colonization by
B. cinerea more accurately predicted in-
cidence of gray mold.

Effects of sprays (1991-1994)

In 1991, a preharvest spray of
vinclozolin reduced the incidence of

TABLE 2. Relationship of levels of sepal and stem-end colonization by Botrytis cinerea in kiwifruit
samples collected 4 months after fruit set and number of vineyards with low (<1%), moderate (1-3%),
and high (> 3%) levels of Botrytis gray mold decay after 3 months in controlled atmosphere storage
(31°F [-0.5°C] and 8 parts per billion ethylene), 1993 and 1994

Number of vineyards with fruit showing
different levels of postharvest gray mold*

Sampled Colonization Colonization Low (< 1%) Moderate (1-3%) High (> 3%)
plant part level 1993 1994 1993 1994 1993 1994
Sepals Low 0-15 6 3 0 1 0
Medium 16-50 0 0 2 3 1 0
High >50 0 0 0 0 1
Stem ends Low 0-15 4 2 0 0 0 0
Medium 16-50 2 1 2 3 0 0
High =50 0 0 0 1 1 1

*In 1993 a total of 9 vineyards were sampled and in 1994 a total of 8 vineyards (fruit from one vineyard in
Butte County was not sampled because of prescheduled grower's harvest). Percentage of colonization was
determined by plating 300 sepals and 60 stem ends per sampling in each orchard.

TABLE 3. Relationship of levels of sepal and stem end colonization by Botrytis cinerea in kiwifruit
samples collected 4 months after fruit set and number of vineyards with low (<2%), moderate (2-6%),
and high (>6%) levels of Botrytis gray mold decay after 5 months in controlied atmosphere storage
(31°F [-0.5°C] and 8 parts per billion ethylene), 1993 and 1994

Number of vineyards with fruit showing
different levels of postharvest gray mold*

Sampled Colonization Colonization Low (< 2%) Moderate (2-6%) High (> 6%)
plant part level 1993* 1994* 1993 1994 1993 1994
Sepals Low 0-5 6 2 0 2 0 0
Medium 16-50 0 0 3 3 0 0
High >50 0 0 0 0 0 1
Stem ends Low 0-15 4 1 0 1 0 0
Medium 16-50 2 1 2 3 0 0
High >50 0 0 0 1 1 1

*In 1993 a total of 9 vineyards were sampled and in 1994 a total of 8 vineyards (fruit from one vineyard in
Butte County was not sampled because of prescheduled grower’s harvest). Percentage of colonization was
determined by plating 300 sepals and 60 stem ends per sampling in each orchard.

TABLE 4. Effect of one or two vinclozolin sprays in the field to reduce Botrytis gray mold of kiwifruit
after 3-months cold storage (31°F [~0.5°C] and 8 parts per billion ethylene), 1991-1993

Incidence of gray mold*

1991 1992 1993
Treatmentt San Luis Obispo Co. San Luis Obispo Co. Kern Co. Kern Co.
Unsprayed control B.2 at 121a 0.6a 33a
Vinclozolin (bloom) —_ 9.2a — 0Ba
Vinclozolin (bloom + preharvest) —_ 94a — 15a
Vinclozolin (preharvest) 0.7b 74a 04a 18a

*Two to six boxes each containing 33 to 39 fruit were harvested at commercial harvest time from each ex-
perimental vine. Means of disease incidence are the average of 5 to 10 single-vine replications.

1The rate of application was 2 |1b/100 gallons of water (2.4 g a.i./L).

$Numbers followed by the same letter are not significantly different according to Fisher's protected LSD test
at P < 0.05.
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gray mold (P < 0.05) in the San Luis
Obispo County vineyard (table 4). In
1992, spraying with vinclozolin 7 days
before harvest did not significantly re-
duce gray mold in the Kern County
vineyard. In the San Luis Obispo vine-
yard none of the sprays applied at
bloom, and/or preharvest in 1992 sig-
nificantly reduced the incidence of
gray mold after 3 months of fruit stor-
age (table 4). In the 1993 experiments,
the level of Botrytis gray mold on fruit
from untreated vines in the Kern
County vineyard was very low (3.3%)
and none of the vinclozolin sprays sig-
nificantly reduced the incidence of
gray mold after 3-month CA storage of
fruit (table 4).

In 1994, only the sprays that in-
cluded vinclozolin applied 1 week be-
fore harvest significantly reduced the
incidence of Botrytis gray mold after
CA storage, and then only in the San
Luis Obispo plot where fruit from the
unsprayed vines developed 5.6% and
9.1% incidence of gray mold after 3-
and 5-month CA storage, respectively
(table 5). Vinclozolin applied 2 weeks
before harvest did not reduce disease.
The levels of disease in fruit harvested
from the other three plots ranged from
0.5 to 1.2%; fungicide applications re-
sulted in no significant reductions of
postharvest disease incidence (table 5).

Predicting gray mold

It is possible to use the incidence of
colonization of sepals and stem ends
by B. cinerea of immature fruit as a cri-
terion for predicting the levels of
postharvest gray mold decay of ma-
ture kiwifruit in commercial CA stor-
age. In a preliminary study (1990 to
1991), we found that vineyards with
fruit having low levels of sepal coloni-
zation by B. cinerea also showed low
incidence of postharvest gray mold in
cold storage. In 1992, a preliminary
study showed a linear relationship be-
tween sepal infestation by B. cinerea
and incidence of gray mold after 5-
month CA storage of fruit. These ini-
tial observations prompted the present
study.

To implement this new Botrytis
monitoring system, growers can col-
lect fruit samples (three samples of
20 fruit throughout the vineyard)



4 months after fruit set and submit
them to a laboratory to determine the
extent of colonization. By using aver-
ages from our 1993 and 1994 data (fig.
3), one can easily calculate the level of
gray mold expected to develop after 3
or 5 months of storage. This prediction
can also help growers decide whether
preharvest vinclozolin applications are
necessary.

The higher levels of stem-end colo-
nization by B. cinerea than those of se-
pals (fig. 2) can be attributed to the
fact that colonization of stem ends rep-
resents a far more advanced infection
capable of progressing and invading
fruit tissues during storage. In con-
trast, infected sepals can break off dur-
ing packing before the fungus has in-
vaded the stem end. But even with this
deficiency, plating more than 300 se-
pals (three 20-fruit samples with 5 or 6
sepals per fruit) resulted in a greater
success in predicting postharvest de-
cay (75 to 100% vineyards) than stem
ends (63 to 78% vineyards). Plating
stem ends may provide an easier way
to forecast storage rot (for three 20-
fruit samples, it is necessary to plate
only 60 stem ends), but it seems to be a
less successful method for predicting
Botrytis gray mold in storage. It takes
only 6 days for initial results on colo-

nization of sepals
or stem ends in a
diagnostic test,
and 8 to 9 days
for final results.

By using the
forecasting
method de-
scribed here,
packing house
operators and
shippers can ar-
range to sell fruit
lots with ex-
pected high inci-
dence of sepal or
stem end infec-
tion first and
hold fruit with low incidence for
longer storage. Alternately, if a diag-
nostic test conducted 4 months after
fruit set shows a very low colonization
of sepals by B. cinerea, re-sorting, re-
packing, and preharvest fungicides
may not be necessary. If this approach
is tested and proves successful in other
countries where preharvest fungicide
treatments with vinclozolin are used
(i.e., New Zealand, Chile, Italy, Spain,
Greece), it could eliminate treatment
for vineyards showing low (0 to 15%)
sepal or stem-end incidence of B.
cinerea colonization.

A cluster of fruit with gray mold. Note
white (immature) and black (mature) scle-
rotia structures of the pathogen Botrytis
cinerea.

Although selective and semi-
selective media have been developed
for isolating B. cinerea, the medium
used in this study was a simple recipe
(39 g of potato-dextrose agar per liter
of medium acidified after autoclaving
with lactic acid to pH 3.5), and the
technique described here can easily be
used by private consultants to predict
Botrytis gray mold of kiwifruit in stor-
age. Because of the simplicity and the
low cost of the method developed in

TABLE 5. Effect of vinclozolin sprays in reducing Botrytis gray mold decay caused by Botrytis cinerea
in four kiwifruit vineyards with different levels of expected disease

Total incidence of

Date of Time of application gray mold after§
Vineyard* harvest Treatmentt (weeks before harvest)} 3 months 5 months
1 Nov. 7 Untreated — 56 7 o e A 9.1a
(San Luis Vinclozolin 2 44a 6.5a
Obispo Co.) Vinclozolin 1 24b 63a
Vinclozolin 2and 1 1.2b 1.7b
2 Oct.13 Untreated — 12a 19a
(Kern County) Vinclozolin 2 0.4a 0.7a
Vinclozolin 1 0D1a 0Ba
Vinclozolin 2and1 06a 1.3a
3 Oct.13 Untreated — 0.7a 13a
(Kern County) Vinclozolin 2 00a 02a
Vinclozolin 1 D.0a 05a
Vinclozolin 2and 1 03a 08a
4 Oct. 18 Untreated — 05a 1.0a
(Butte County) Vinclozolin 2 0.1a 0.2a
Vinclozolin 1 0.1a i0a
Vinclozolin 2and 1 0.0a 0.1a

*Vineyards were selected based on both previous history of levels of Botrytis gray mold and on isolations of B. cinerea in 1993 and 1994,
tVinclozolin was applied at 2 Ib/100 gallons of water (2.4 g a.i./L).

{Time of application was selected based on the time of commercial harvest.
§Fruit was stored in a commercial controlled-atmosphere cold storage (31°F [-0.5°C] and 8 parts per billion ethylene).

fiNumbers followed by different letters are significantly different using Fisher's protected LSD test at P < 0.05.
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Most of the fruit in this “kiwifruit cemetery” was discarded because it had gray mold de-
cay caused by Botrytis cinerea. The incidence of B. cinerea in immature fruit can be

used to predict the levels of postharvest gray mold decay of mature kiwifruit in commer-
cial, controlled-atmosphere storage.

this study, growers can implement it
immediately.

Furthermore, we found fungicide
application to be effective only when
disease levels of unsprayed controls
were higher than 6% (tables 4 and 5).
Our studies also showed that only one
spray one week before harvest signifi-
cantly reduced disease. When disease
levels were lower than 3%, spraying
was not necessary. Thus, using the 4-
month sampling to predict storage de-
cay can be very useful in making deci-
sions for two, one, or no preharvest
sprays.

In summary, monitoring incidence
of B. cinerea colonization of sepals and
stem ends to predict Botrytis gray
mold in stored kiwifruit is simple, in-
expensive and quick. It provides
growers with useful and practical cri-
teria for preharvest spray decisions
and informs packing-house operators
and shippers to make better marketing
and shipping decisions.
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