HorT Science, VoL. 27(3), MarcH 1992

HoORTSCIENCE 27(3):239-241. 1992.

Postproduction Performance of Potted
Rose under Simulated Transport and

Low Irradiance Levels

Terril A. Nell
Environmental Horticulture Department, University of Florida,
Gainesville, FL 32611

Cor Vonk Noordegraaf
Proefstation Voor de Bloemisterij, Aalsmeer, The Netherlands

Additional index words. light, shipping, miniature rose, abscission, postharvest, Rosa

Abstract.  Miniature flowering potted ‘Orange Rosamini’ rose plants (Rosa x hybrida)
were placed directly from production into smulated transport (STR) for 3 days at 5C
and then into a retail handling treatment for 0, 1, 2, or 4 days. In the retail handling
treatment, plants placed at 1 W-m*were then moved into a final postproduction
irradiance level of 4 W-m? plants placed at 4 W-m*were then moved into a final
postproduction irradiance level of 1 W-m®. Also, a no-STR control treatment, plants
placed directly into final postproduction environment (no transport or retail handling
treatment), was included. All plants were placed into a final postproduction irradiance
level (1 or 4 W-m?) for 3 weeks to evaluate the effects of postproduction irradiance.
The retail handling and postproduction environments were maintained at 20 + 1C, 1
or 4 W-m*of irradiance (12 hours daily) from cool-white fluorescent lamps, and
relative humidity (RR) of 60% =+ 5% to simulate retail and/or consumer home con-
ditions. Little difference was observed due to retail handling treatment or postprod-
uction irradiance after 1 week. At weeks 2 and 3 of postproduction, there were 40%
to 50% more open flowers on the no-STR plants maintained at 4 W-m?*than on those
maintained at 1 W-m*or on STR plants maintained at 1 or 4 W-m~*postproduction
irradiance. At week 3 of postproduction, plants with STR maintained at 1 W-m*had
no buds showing color, while those maintained at 4 W-m*had three to five buds
showing color. However, the no-STR control plants had one bud showing color at week
3, regardless of postproduction irradiance level. These results indicate that the detri-
mental effects of transport, i.e., bud drop, likely can be minimized by high postprod-
uction irradiance levels following transport.

Potted flowering rose plants are popular  selection, transport at 5C, and application of
in Europe and production is increasing in the  cytokinin  [6-(benzylamino)-9-(2-tetrahydro-

United States. Flower bud drop and yellow-
ing of leaves often occur following transport,
but have been minimized through cultivar
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pyranyl)-9H-purine] and auxin (naphthal-
eneacetic acid) before transport (Clark, 1990;
Halevy and Kofranek, 1976). Silver thiosul-
fate has been shown to extend potted rose
longevity and to improve flower quality and
opening under interior conditions following
simulated transport (STR) for 4 days at 16C
(Chen, 1990). Flowering potted roses, nor-
mally shipped to retail outlets, are displayed
at irradiance levels ranging from near dark-
ness to full sunlight for 1 to 4 days or longer
before sae to the consumer. In our prelim-
inary research, rose flower sepals began yel-
lowing 7 to 10 days after transport at SC,
and bud drop was highest at week 2 of post-
production at low irradiance levels (1 to 2
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Table 1. The effect of simulated transport (STR), retail handling treatment (RHT), and final post-
production irradiance (FPI) level on the number of open flowers and buds showing color per plant

on potted ‘Orange Rosamini’ miniature rose at weeks 1, 2, and 3 of postproduction.

T Week 1 Week 2 Week 3
reatments
Buds Buds Buds

RHT= FPI Open  showing  Open  showing  Open  showing
(days) (W-m-2) flowers color flowers color flowers color
0 1 9 5 6 1 0 0

4 10 6 11 5 7 3
1 1 10 6 8 2 0 0

4 9 6 7 4 5 5
2 1 9 5 7 2 0 0

4 9 6 9 5 6 3
4 1 10 6 9 3 0 0

4 8 5 5 3 3 5
No transport 1 8 6 9 3 5 1

4 12 9 18 6 12 1
HT NS NS NS NS b NS
FPI * % o *x * *x
HT x FPI * NS *x *x *% TR
STR vs. no STR NS e ** . . NS
FPI x STR vs. no STR b * b b ** %
RHT, no STR NS NS b e *a NS
HT, no STR x FPI * NS ** ** A ¥
HSDg o5 3.9 NS 4.4 2.8 2.9 2.1

*Plants were placed into simulated transport for 3 days at 5C and then placed into a retail handling
treatment for 0, 1, 2, or 4 days. The retail handling treatment was as follows: plants placed at 1 W-m-2
were then moved into a final postproduction irradiance level of 4 W-m-2, plants placed at 4 W-m-2
were then moved into a final postproduction irradiance level of 1 W-m-2.

¥The retail and postproduction environments were maintained at 20 +

1C, an irradiance of 1 or 4

W-m-~2 for 12 h daily, and RH of 60% =+ 5% to simulate retail and/or consumer home conditions.
*HSD is for the comparison of four retail handling treatment durations including the no-transport control

vs. two final postproduction irradiance levels.

***NsSignificant at P = 0.05 or 0.01 or nonsignificant, respectively.

m*) (Nell and Noordegraaf, 1991). Pot-
ted rose sensitivity to low irradiance levels
suggests that bud drop may be increased by
display at retail markets, even for short pe-
riods, under low irradiance levels after pro-
duction and transport. This research was
conducted to eva uate the effects of STR,
low irradiance levels during a simulated re-
tail environment for up to 4 days, and low
irradiance levels during a final postproduc-
tion period on the performance of potted rose.

Flowering ‘Orange Rosamini’ miniature
rose plants with a 14- to 16-cm crown di-
ameter potted in 1.1-liter (10-cm) pots were
produced by a commercial grower in Ads
meer, The Netherlands, at a mean of 20C
during June, July, and Aug. 1988. Plants
were received from the grower and placed
immediaely into STR (3 days a 5C in closed
boxes without sleeves) and then into aretall
handling treatment (RHT) for 0, 1, 2, or 4
days. Also, a no transport control, plants
placed directly into final postproduction en-
vironment (no transport or retail handling
trestment), was included. The RI-IT was as
follows: plants placed at 1 W-m”were then
moved into a fina postproduction irradiance
level (FPI) of 4 W-m?; plants placed at 4
W-m*were then moved in a FPI of 1 W-m”,
Eventualy, dl plants were placed into a FPI
of either 1 or 4 W-m*for 3 weeks to eva-
uate postproduction performance. The retall
handling and postproduction environments
were maintained at 20 + IC, 1 or 4 W-m®
of irradiance (12 h daily) from cool-white
fluorescent lamps, and relative humidity (RH)
of 60% * 5% to simulate retail and/or con-
sumer home conditions. Plants of the four
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retail handling treatment durations and a no
transport control were placed at one of two
final Eostproductlon irradiance levels (1 or 4
W-m®); plants were arranged in a complete
randomized des gn with eight plants per ex-
perimental unit. Data were tested using
analysis of variance and Tukey’ s honestly
significant difference (Hsp) test. Plantswere
placed on subirrigated benches during post-
production and maintained uniformly moist
with no fertilizer application throughout the
evaluation. The number of open flowers and
buds showing color per plant were recorded
weekly, for 3 weeks, during the postpro-
duction period.

Throughout the postproduction period, no
leaf yellowing was observed. At week 1 of
postproduction, there wasllittle differencein
the number of open flowers per plant among
treatments (Table 1). No-STR plants main-
tained at 4 W-m*had 40% to 50% more
open flowers at weeks 2 and 3 of postpro-
duction than no-STR plants maintained at 1
W-m*or STR plants (Table 1). At week 3,
plants that were maintained at a FPI of 4
W-m*had five and six open flowers when
placed in RHT for 1 and 2 days, while those
receiving a RHT for 4 days had only three
open flowers. However, in every case, there
were more open flowers on plants main-
tained a a FPl of 4 W-m*than at 1 W-m”.
Use of high (4 W-m?) irradiance for an in-
itial 1 to 4 days (RHT) was not sufficient to
overcome detrimental effects of the subse-
quent 3 weeks of low (1 W-m®) FPI.

At week 1 of postproduction, there was a
significant interaction between the STR and
no-STR treatments and FPI level. No-STR

plants maintained at 4 W-m*had more buds
showing color than those maintained at 1
W-m*or than plants with STR maintained
at 1 or 4 W-m*FPI (Table 1). The RHT
did not significantly affect the number of buds
showing color at week 1 of postproduction.
At week 2 of postproduction, there were
consistently more buds showing color when
plants were maintained at 4 W-m*FPl, ex-
cept when plants had a 4-day RHT. Plants
with a 4-day RI-IT had the same number of
buds showing color per plant at week 2, re-
gardless of FPI level. At week 3 of post-
production, plants maintained at a FPI of 4
W-mhad three to five buds showing color;
however, no-STR plants had only one bud
showing color, regardiess of FPI level. Plants
exposed to STR and maintained at a FPI of
1 W-m?had no buds showing color at week
3, while those at a FBI of 4 W-m” had three
to five buds showing color. The RHT had
no significant effect on the number of buds
showing color at week 3 of postproduction.
For plants maintained at a FPI level of 4
W-m? there were relatively few buds
showing color on the no-STR control plants
compared to plants that had been exposed to
STR. This difference could be due to more
buds showing color on the no-STR control
plants that matured to the open flower stage,
as evidenced by a higher number of open
flowers per plant throughout the postpro-
duction period on the no-STR plants. The
absence of buds showing color at week 3 of
postproduction for al plants maintained at 1
W-m*FPI was partialy due to bud abscis-
son.

Information relating transport conditions
with postproduction irradiance for potted
flowering and foliage plantsis lacking. Dif-
fenbachia plant quality has been reported to
increase (Conover and Poole, 1981) and
Brassia leaf drop to decrease (Braswell et
al., 1982) with increased postproduction ir-
radiance. However, plants in these studies
had not been subjected to STR before post-
production evaluation. Kraszewski and
Ormrod (1986) found that average number
of flower clusters on Oxalis and Browallia
increased while the number of flower spikes
on Crossundra decreased when postproduc-
tion irradiance increased from 10 to 300
umol-m™*-s*, They aso noted that Oxalis
was very sensitive to low postproduction ir-
radiances, while other species, such as Cros-
sandra and Browallia, displayed some ability
to adapt to low postproduction irradiances.
In our studies, miniature rose partialy over-
came the deleterious effects of transport (3
daysat 5C in closed boxes) and short periods
of initial low irradiance (RHT) when sub-
sequently placed at high (4 W-m?) post-
production irradiance. However, initia
placement at 4 W-m*for 1 to 4 days (RHT)
did not overcome the sengtivity of miniature
rose to 3 weeks postproduction at 1 W-m”*,

Simulated transport, retail handling, and
postproduction irradiance level influenced
postproduction performance of potted rose
plants. High postproduction irradiance levels
may reduce bud abscission, a problem com-
monly associated with the transport of flow-
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ering potted plants, but it will require that
optimum irradiance levels be maintained
throughout the retail handling and postpro-
duction period. If optimum irradiance levels
are not maintained by the retailer, detrimen-
tal effects to flowering potted rose plants due
to transport may be compounded by the han-
dling procedures of the retailer, which may
lead to decreased longevity and quality at the
consumer level.
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