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EFFECT OF 1-METHYLCYCLOPROPENE AND OZONE ON THE
QUALITY OF BROCCOLI

C.F. Forney*, J. Song, L. Fan, P.D. Hildebrand, M.A. Jordan, D.AJ. Ryan

Agriculture and Agri-Food Canada, Atlantic Food and Horlicullure Research
Cenire, 32 Main Sireet, Kentville, Nova Scotia, BAN 1J5, Canada

Fresh broccoli florels (Brassica oleracea L. Italica group) were treated wilh
or without 1 pL-L" methylcyclopropene (1-MCP) for 14h, and then stored at
10 °C with 0, 200, or 700 nL-L " ozone. Samples were evaluated after 1,2, 5, 8,
or 12 days of storage. Trealments with 1-MCP delayed the yellowing of florets,
and at day 5 the hue angle of 1-MCP lrealed florels was 116 compared with
102 for the controls. Respiralion rate of llorets was reduced by 1-MCP for the
first 5 days and ethylene production was stimulated during the first 2 days
following Irealment. The 1-MCP treatmenl maintained higher chlorophyll lluo-
rescence expressed as Fv/Fm during 12 days of storage. Also, 1-MCP inhib-
ited dimethyl lrisullide production, which contribules to ofi-odor development
in broccoli florets. Compared wilh the conlrols, florels stored in 200 nL*L-1
ozone had less mold growth, bul no dillerences were observed in color, respi-
ration, ethylene production, or chiorophyll fluorescence. Florets stored in 700
nL-L! ozone were greener al day 12 than florets held in air or 200 nL-L™" ozone,
but interestingly, chlorophyll fluorescence decreased signilicantly. At day 12,
Fv/Fmwas only 30% of ils inilial value. Slorage in 700 nL-L™" ozone stimulaled
respiration and ethylene production of florets afler 1 day of storage, and caused
stem browning of florels. A synergistic elfect of 700 nL-L" ozone and 1-MCP
on respiration and ethylene produclion was found. The 1-MCP, 200 nL.L"!
ozone, and 200 nL-L" ozone plus 1-MCP treatments were considered to be
suitable lo maintain the quality and extend the sheli-life of broccoli florets stored
at 10 °C.
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OZONE AND 1-METHYLCYCLOPROPENE TREATMENTS AFFECT
QUALITY AND THE STORAGE LIFE OF FRESH CARRQOTS

J. Song, L. Fan, °C.F. Forney, P.D. Hildebrand, M.A. Jordan*, W.E. Renderos,
and K. McRae

Agricullure and Agri-Food Canada, Atlantic Food and Horticulture Research
Cenire, 32 Main Streel, Kenlville, Nova Scolia, B4N 1J5, Canada

Fresh carrols (Daucus carota L.) were Ireated with or wilhoul 1.0 pL.L" 1-
methylcyclopropene (1-MCP) for 16 hours before slorage or alter 3 months of
slorage al 0 °C, and then exposed to 0, 300, or 1000 nL.L™" ozone at 10 °C for
0, 1,2, or 4 days. The carrols were stored at 0 °C for up to 6 months. Decay and
mold incidence, electrolyle leakage, surface discoloration, and 6-
Methoxymellein (6-MM) content in the peel lissue of carrols were evalualed.
While no decay of the roots was observed, the incidence of saprophylic mold
on the crowns was reduced during the first 2 months of slorage. lollowing he
300 nL-L" ozone lrealments of 1,2, or 4 days. A similar effect was found on Lhe
carrols Irealed after 3 months. The 1000 nL-L"! ozone ireatments for 2 or 4 days
caused severe lissue injury resulling in the highesl mold incidence of 65%
alter 6 months of storage. The 1000 nL-L " ozone also induced a grealer rale of
electrolyte leakage in the peel and caused surface discoloralion. The discolora-
tion index, using a scale of 0 (absent) lo 3 (severe), was 1.55 compared [0 0.3
for those trealed with 300 nL-L™" ozone. Bitterness, which resulls from the ac-
cumulation of 6-MM, was affecled by the concenlration of ozone and the lreal-
ment time. Treatments ol 300 and 1000 nL-L™ ozone for 4 days induced 6-MM
produclion in carrat peels reaching concentrations as high as 180 and 365
1g-g~', respeclively. Treatment wilh 1-MCP elfectively prevented billerness in-
duced by the ozone Irealments. 6-MM remained below 150 pg-g! in carrols
Ireated with 1-MCP and 1000 nL-L™" ozone for 4 days.
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EFFECTS OF MCP AND 1.52 KPA OXYGEN ON APPLE SCALD
CONTROL AND ALPHA-FARNESENE BIOSYNTHESIS
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In the past 4 years we have studied the effects of MGP on scald control in
“Granny Smith,” “Rome,” and “Red Delicious” apples, which are susceptible 1o
scald, and in “Gala” and “Braeburn” cultivars, which are scald-resistant. Appli-
cation of MCP and 1.52 kPa oxygen immediately afler harvest inhibiled devel-
opment of the disorder during 180-220 days storage at 1 °C lollowed by 10-15
days at room lemperature in all cullivars. This was accompanied by a slrong
inhibition of the increase in a-farnesene and conjugaled lrignols. The effec-
liveness of MCP in conlrolling scald in “Granny Smith” apples was altenuated
whenever its application was delayed. Furlhermore, in “Red Delicious”, if he
onsel of the ethylene climacleric had been initiated al harvest Ihe ellectiveness
of MCP was greatly diminished. We have cloned lhe genes of 3- melhyl-3-
hydroxyl glularyl-CoA reductase (HMGR1) and the pharnesenyl-pyrophosphale
synthase (FPPS) of the mevalonale palhway of *-farnesene synlhesis. The ex-
pression ol eilher ol these genes does not appear Lo be inhibited by MCP de-
spite the strong inhibition of the rise in a-farnesene contenl. 1.52 KPa of oxy-
gen strongly enhances the expression of HMGR1. In fact he expression of
HMGR1 parallels thal of ADH at different O, concentrations. Low oxygen does
indeed inhibit the accumulation of FPPS transcripls.
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EFFECTS OF MCP AND HYPOXIA ON ETHYLENE EVOLUTION AND
EXPRESSION OF GENES INVOLVED IN ETHYLENE BIOSYNTHESIS
AND PERCEPTION

T. Solomos*, P. Trivedi, A. Matoo?

'Depl. Nalural Resource Sciences, Univ. of Maryland, College Park MD 20742
USA; 2vegelable Lab,USDA, Bellsville Maryland MD 20705 USA

Low uxygen (1.53 KPa ) and MCP suppressed onset of the ethylene cli-
macleric in “Gala” and “Granny Smith™ apples for 250 days. This was associ-
aled with a slrong inhibition in accumulation of ACS-synthase (ACS) transcripts,
while their effect on the amount of ACC-oxidase (ACO) mRNA was marginal.
Neither Ireatment had any effect on the expression of ETR1, whereas Ihere was
a slrong inhibition of the increase in the ERST type of C,H, receplor that oc-
curred in control fruils. The elfecliveness ol MCP in relarding [he ethylene
onset depends on ruit maturily. In 1999 MCP refarded onsel of the elhylene
climacteric in “Red Delicious™ apples for longer than 220 d. However, in 2000
initiation of the ethylene climacteric had already started al harvest, and the
retardation by MCP of the rise in elhylene evolution was greatly allenuated.
Furthermore, with Lhe rise in elhylene evolulion in MCP-Irealed Iruils Ihere was
an increase in the Iranscripts of both ACS and ERS1. Similar resulls were ob-
served with “Rome Beauly” Iruits. Both MCP and 1.52 kPa had no effect on the
rate of Syslem 1 elhylene evolulion.
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SHIPPING AND ETHYLENE EFFECTS ON FLOWER BUD ABSCIS-
SION IN POTTED HIBISCUS

F. Al-Saqri*, J. Barrett, °C.A. Barluska, D.G. Clark, R.K. Schoellhorn

1545 Fifield Hall, Environmenlal Horliculture Dept., Univ. of Florida, Gainesville,
FL, USA, 32611

Shipping potled Howering hibiscus (Hibiscus rosa-sinensis) is a commer-
cial problem due lo abscission of flowers and buds. A series ol experimenls
was conducled lo evaluale factors alfecting bud drop during shipping. Flower
buds were divided inlo six developmenial stages with stage 1 being the small-
est (<1 cm) and stage 6 an open flower. When ‘Pink Versicolor' was shipped for
2, 4 or 6 days at lemperalures of 13, 18, or 25 °C, a three-way interaction (P =
<0.0001) belween shipping, lemperature and bud stage was found. The stage 5
and 6 buds wenl through normal development and senescence under all condi-
lions. However, abscission of undeveloped slage 1 and 2 buds increased with
lemperature and shipping duralion. When plants were exposed fo ethylene,
slage 5and 6 buds abscised quickly without undergoing normal development.
There was not a difference belween exposure to 1 or 3 ppm of elhylene. Even al
3 ppm, the stage 1 and 2 buds did not abscise and continued normal develop-
ment. These studies showed that hibiscus are sensitive to ethylene, which can
result in loss of larger buds and flowers. However, he paltern of flower bud
drop during shipping was not found lo be parallel to flower bud drop on plants
exposed lo ethylene.
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