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HANDL ING OF CUT ROSES - CONDITIONING AFTER HARVEST,
USE OF ANT!-TRANSPIRANTS, AND VARIOUS CONSUMER SOLUTIONS
by Seward T. Besemer

Four experiments, all with freshly harvested Jacquellne roses, were conducted from
November 1975 through June 1976. There were several objectives: (1) evaluate anti-
transplrants on cut roses, (2) evaluate 2 experimental flower preservatives, (3) re-
view several features of conditioning at the grower level and varlous solutions for
extending the consumer life of cut roses.

EXPER IMENT 1
Ninety-six stems were harvested In the greenhouse on November 18, 1975, and immedi-
ately placed In a solution of distilled water contalning 2 percent Floralife(R) and
put In a 350F refrigerator for 72 hours, After this conditioning period, the stems
were tied Into 8 bunches of 12 stems each. At this time, 6 bunches were treated with
various antl-transplrants, keeping the flower buds above the solutions. When the
follage surface dried from the dips, the roses were packed, each bunch separatelz In
a styrofoam mall-order shipping contalner. The 8 contalners were returned to 35°F
storage for 24 hours, then held at 70-80°F for 48 hours of simulated mail delivery.
The roses were then unpacked, the stem ends recut to remove 2 cm, and each bunch
placed In a consumer solutlon, The roses were removed when wilted and their days of
consumer 1ife recorded. The evaluation room was a constant 789F with 100 f.c. of
florescent light, and ventilated by a ceiling exhaust fan.

EXPER IMENT 2
The objective In thls experiment was to again compare anti-transplirants as foliage
dips but to Include dipping of the flower buds. Flowers were harvested from the
greenhouse on May 11, 1976, There were 17 treatments, 6 with anti-transpirants, and
11 to compare other conditloning and consumer solutions., Each treatment consisted
of 12 stems of Jacqueline roses, harvested in the greenhouse and immediately placed
In the various conditloning solutions. The treatments were held for 42 hours at 35°
F. After conditloning, the antl-transpirants were applied by dipping the entire
stems and blooms. The molsture on the follage and blooms was allowed to dry, then
all treatments were packed, each treatment separately, In & styrofoam mall-order ‘~\\
shipping contalner. The containers were returned to 35°F refrigeration for 92 hours. RR
There was no simulated mall order shipping at a moderate temperature. Following the “!
92 hours of refrigeration, the containers were unpacked. The flower stems were recut (7,
2 cm and placed In the consumer solutions In the keeping room for consumer-1ife eval~ (“
uvation.

The objective of this experiment was to evaluate a short (2 hour) period of refrig-
eratlon for conditioning the flowers in plain distilled water, then placing the bunch-
es Into varlous consumer solutlions, Flowers were harvested from the greenhouse on
May 13, 1976. The flowers were all placed in plain distilled water in a 38°F refrig-
erator. After 2 hours of cooling, the stems were cut to a uniform 16 fnches. Five
stems were placed In each of the 14 consumer solution treatments. The keeping room
was the same as in Experiments 1 and 2. .
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EXPER IMENT 4 _
The objective of this experiment was to condition the flowers for 24 hours In varlious
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solutions, using tap water, and then retalining the same solutions for consumer life
evaluation, There was no simulated shipping of the flowers. The roses were harvest-
ed In the greenhouse on June 29, 1976. The stems were cut to a uniform 16-inch
length and 10 stems were placed in separate contalners of the 16 solutions., The
flowers, in the solutlons, were cooled for 24 hours at 38°F, After cooling, the
treatments were left In the same solutions and placed in the keeping room for con-

sumer life evaluation,

This was the only experiment In which tap water was used to make the solutions. Tap
water was Colorado River water containing 800 ppm dissolved minerals. A plaln tap
water treatment and a plaln distilled water treatment was Included In the experiment.
A pH of each solution Is reported with the results (Table 4),.

RESULTS AND DISCUSSION
In Experiment 1, the time elapse between flowers harvested In the greenhouse and
recelpt by the consumer was 144 hour? or 6 days. If the consumer placed the stems
in either a 1 or 2 percent Floralife R) solution, the average rose life was 6.8 to
7.3 days (Table 1). |If placed in plain distilled water, the consumer 1ife was only
2.6 days, This experiment perhaps is a good illustration of what happens to many
roses In the commercial trade. Basically, all the flowers in this experiment were
well conditlioned at the grower level. The simulated shipping perlod was 48 hours
at very warm temperatures, but the flowers were well cooled when packed In the sealed
styrofoam boxes. The antl-transpirant dips do not appear to add significantly to
rose 1ife., The greatest difference In consumer 1ife appears to be whether the con-
sumer used 2 floral preservative, or not.

Table 2 shows consumer 1ife of Jacquellne roses in Experiment 2, This experiment

had an elapsed time of 134 hours or about 5% days between flowers harvested by the
grower and receipt by the consumer. There was no warm shipping treatment, The bene-
fit of contlnuous refrigeration from harvest to consumer Is reflected in the greater
average days of consumer life for most of the treatments shown in Table 2 as com-
pared to similar treatments in Table 1.

In thls experiment the results Indicate that 4 of the anti-transpirant treatments,
In combination with conditioning and consumer solutions, Increased consumer 1ife of
cut roses., Treatment '"l," a standard treatment without anti-transplirants, averaged
8.3 days consumer life. Treatments B, C, D, and E were the same procedure as treat-
ment "' but with the antli-transpirants added. These treatments had a consumer 1ife
of 10.6, 10.1, 8.8, and 8.8 'days respectively.

An interesting comparison of results In Table 2 is with treatments A, I, M, and Q.
The best treatment In this experiment was "A" where the roses were cond!%i ned with
distilled water and refrigeration, and a solution of 1 percent Floralife(R) was used
at the consumer level, re u}tlng in 11.5 days of consumer life. In treatment ''I,"
where 2 percent Floralife(R) was used for conditioning and then a ! percent consumer
solution, the consumer life was 8.3 days. 1In treatment 'M," where distilled water
was used throughout, the consumer 1life was 6.5 days. But In treatment ''Q," the
poorest treatment In the experiment, where 2 percent Floralife(R) solution was used
for conditloning and distilled water for the consumer solution, the consumer life
was only 4,5 days. These contrasting results would lead to the conclusion that con-
ditionlng at the grower level! In a 2 percent Floralife R) solution Is not beneficial
If plain water Is to be used by the consumer. Many of the treatments in this experi-
ment showed slight lnze;velnal foliage Injury which is suspected to be caused from
a2 perce?t FloraltfelR) solution. This injury Is rarely observed with a 1 percent
Floralife(R) solution.
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"Beautify'' Is an experimental floral preservative, claimed to improve cut rose life,
either as a conditioner at the grower level or as a consumer solution, Treatment
"H'' was the best treatment using this material as a conditlioning solution with 1 per-
cent Floralife(R) at the consumer level. Rose blooms remained bright in color and
opened well In each of the treatments involving '"Beautify," but In all cases some
Injury appeared on follage or blooms. Severe dehydration and leaf drop occurred on
treatments 'N'"' and ''P."

The anti-transpirant treatments used In both experiments 1 and 2 are difficult to
evaluate. Flve of these materlals were used to make solutions based on label recom-
mendations for other crops (cut flowers not mentioned). The Johnson's acryllc wax

Is not Intended to be a plant product., At the 10 percent solution used in the exper-
iments, this material caused some Injury to flower petals, and delayed bud opening,
but caused no apparent Injury to the rose follage.

The five other antl-transplrants vary in ch?r?cterlstics of handling and uniformity
of coating the rose follage. Wilt Pruf NCFR) is white, Y&fcous, difficult to mea-
sure, and tends to ball-up on the rose foliage. Polytrap is also white, visioys,
difficult to measure, but gives a uniform coating that dries rapidly. Folicote(R
also Is white, v!scgus, difficult to measure, but balls-up on the foliage and dries
slowly, Fo!lgard(R Is cl?af and lacquer-like, easy to measure, and glves a uniform
leaf coating, Clear Spray(R) is milk-like, easy to measure and covers well. John-
son's acrylic wax Is a clear, thin materlal, easy to measure and covers well.

After 4 days at the consumer level, notes were made ?n appearance of foliage with
the anti-transpirants, Foliage dipped with Polytrap R) appeared to have the best
sheen. Where blooms also were dlpp?d in the anti~transpirants (Experiment %& petal
injury was noted with Wilt Pruf NCF R) and Johnson'!s acrylic wax, Folligard ) pre~
vented blooms from opening, although follage and petal injury w?s not apparent. A%
the solution concentrations used In these experiments, Polytrap R) and Clear Spray R)
appear to be anti-transplrants that could have a potential for treating cut roses.
The results of Experiment 2 Indicate that these two anti-transpirants extended the
consumer l1fe of Jacquellne roses over ail the other Ergatments except VA! treatment
(distilled water conditioning and 1 percent Floralife(R) consumer solution).

Experiment 3 results are reported in Table 3. Since there were only 2 hours of con-
ditioning at the grower level and no transfer time elapse to the consumer, the days
of consumer life are generally greater than similar solutlon treatments used In Ex-
periments 1 and 2, This experlment Is easier to comprehend since the solution for
each treatment was used for the 2-hour refrigerated conditioning period and also for
the consumer solution,

The best solution was 1 percent Floralife(R) resulting in a consumer life of 14.0
days. A solutlion of 2 percent "loralif (R) resulted in 10.2 days rose life. This
would indicate that 2 percent Floralife R) li somewhat detrimental to Jacqueline
roses as compar?d to a |1 percent Floralife(R) solution. In this same category, the
2 percent 0ASIS R) solution resulted In the roses lasting 5.2 days; agaln at 2 per-
cent concentratlon, some Ingredient may be adversely affecting rose consumer life.

Treatments 2, 3, and 4 compared 1 percent sucrose solutions with single chemicals
which are often combined In one solution, These single-chemical solutions are quite
satisfactory for roses. Some very slight foliage injury occurred with treatment 4
which contained 200 ppm of 8-Hydroxyquinoline citrate. This chemical may be the pro-
ble? Yhere a 2 percent solution of a commercial product such as Floralife(R) or 0A-
SIS(R) is used for roses. Treatment 9 (6.8 days) contains all three chemicals, used
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separately in treatments 2, 3, and 4. With all three chemicals In one solution,
there is a notable reductlon In consumer 11fe of roses.

The 2 experimental products, ''Beautify' and '"X,' were not Impressive for Increasing
rose 1ife. Both products caused moderate to severe follage Injury at most of the
rates used In the experiment.

Table 4 shows the days of consumer 1ife for 16 consumer solutions used In Experiment
L, This experiment differed from the others in that most solutions were made with
tap water containing about 800 ppm dissolved salts. There was one distlilled water
treatment for comparison with plain tap water. Again, as In Experiment 3, there was
a relatively short conditioning period, refrigeration In the solutions for 24 hours
at the grower level, There was no simulated warm shipping perlod. Again, the solu-
tion for each treatment was used for the conditioning period and also for the con-
sumer solution, As in Experiment 3, there Is a greater consumer 1ife than for Ex-
periments 1 and 2 where there was a long elapse time between grower and consumer.

ExperlTents 3 end 4 set some consistent trends. In both experiments, 1 percent Flora-
11fe(R) (in distilled or tap water) is the best solution for Jacqueline roses. In
both experiments the same solutions were used at the grower and consumer levels.

In both Experiments 3 and 4, two other treatments ranked high; they are 1 percent
sucrose plus 25 ppm of sllvernitrate, and 1 percent sucrose plus 50 ppm of aluminum
lon from aluminum sulfate. An Inconslstent treatment was 1 percent sucrose plus 200
ppm of 8-Hydroxyquinoline citrate. This solution resulted In 10.2 days consumer life
In Experiment 3 and only 3.1 days of consumer life in Experiment 4., Could it be that
this chemical acts differently when used with tap water containing large quantities
of salts as compared to use with distilled water? Acidity of flower solutions is
known to be a factor In consumer life of flowers. In general, the lower pH solutions
are also the best treatments (Table 4),

As in Experiment 3, the two experimental products, ''Beautify'" and "X," do not Indicate
thelr potentlial to further Improve rose consumer life over other more proven materi-

als,

' CONCLUS 10NS
1. Jacquelline cut roses can have a reasonable consumer Vife of 6.8 to 7.3 days if
the consumer uses a preservative solution, even following 6 days elapse time be-
tween grower and consumer, assuming the roses were properly conditioned by the
grower and properly handled between the grower and consumer,

2, For rose?’i a 1 percent solution of a commercial preservative, such as Floralife(R)
or OASIS ), Is superior to a 2 percent solution. ‘

3. Mith only 2& hours for conditionlng at the grower level and no time elapse to the
consumer, the l1fe of Jacquelline roses can be extended to about 14 days If both
grower and consumer use a preservative solution.

L. Distilled or delonized water Is superior to high salt tap water (800 ppm) for
extending cut rose life when no preservatives are used. A 1 percent Floralife(R)
soluii?n made with tap water provided rose 1ife about equal to a | percent Flora-
11fe(R} solution made with distilled water, where both grower and consumer used
the preservatlve solutions.

5. The use of anti-transpirants may have a potential for extending life of cut roses,
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but additlonal research Is needed to be certain.

Experimental products are frequently reported to be able to extend rose life,
but often have not been properly compared with proven commercial products or
university solutions, Seldom does an experimental product prove superior to
what research has already demonstrated.

Malntaining roses at low temperature (350 to 389F) from grower to consumer, In
addition to use of preservative solutions, Is also important to obtaln maximum
consumer life. This temperature maintenance is clearly I1lustrated in comparing
average consumer life of Jacquellne roses with Experiments 1 and 2. The roses
In both of these experiments had 5% to 6 days elapse time between grower and
consumer, but roses In Experiment 2 were kept cold during all of the elapse

time and the life of the flowers was about double those In Experiment 1.
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Table 1. Days of contumer life of Jacqueline reses freated with anti-
transplirants and conditioned In Fio:wallf’etR solution,
(Experiment 1)

Treatments

Consumer Days, Con-

Cond ing! solution sumer life
2% Floralife, 10% Johnson's acryllc wex 1% Floralife 7.3
2% Florallfe, 10% WiIlt Pruf NCF 1% Floralife 7.2
2% Floralife, 20% Folligard 1% Floralife 7.2
2% Florallfe : 2% Florallfe 7.0
2% Floralife, 2% Folicote A 1% Floralife 6.9
2% Floralife, 1% Polytrap i% Floralife 6.8
2% Floralife, 20% Clear Spray 1% Floralife 6.8
2% Floralife Distilied Water 2,6

'Oondltlonlng at 359F In the 2% Florelife solutlons for 72 hours; anti-
transplirants treatments applled and treatments packed In Individual styro=
foam boxes, returned to 359F for 24 hours; then boxes held at 70-80°F for
48 hours before placing flowers In the consumer solutions. All solutions
were made with distilled water.



Table 2,

Days of consumer 1ife of Jacquellne roses, using antl-transplrants
and stem-wster solutions, (Experimsnt 2)
Treaatments
: ' Days, Con-
899915195199' Consumer _solution sumer life
A  Distilled water 1% Florallfe 11.5=""
8 2% Florallife, 1% Polytrap 1% Floralife 10,6
c 2% Floralife, 20% Clear Spray 1% Floralife 10,1
D 2% Floralife, 10% Wilt Pruf NCF 1% Florallife 8.8
E 2% Floralife, 2% Follicote 1% Florallife 8.8
F 2% Floralife, 50 ppm AghNO3 1% Sucrose, 25ppm AgNO3 8.8
G 2% Sucrose, 50ppm AghO3 Distillad water 8.7
H  6,.2% Beautify Distilled water 8.5
[ 2% Floralife 1% Floralife 8.3—
J 6.2% Beautify 1% Floralife 8.0
K 2% Floralife, 20% Follgard 1% Floralife 7.82
L 2% Florallfe, 10% Johnson's acryllc wax | 1% Floralife 7.32
M Distilled water Distilled water 6.5—
N 6.2% Beautlfy 3.1% Beautify 6.0
0 Distilled water 1% Sucrose, 25ppm AgNs 5.3
P Distilled water 3.1% Beautify 4.9
Q 2% Floralife Distilled water 4,5 —

'Cond!tlonlng at 359F for 42 hours In the varlous solutlons; antl-transpirant
treatments applled and treatments packed In Individual styrofoam boxes, returned

to 359F for 92 hours before placing flowers In the consumer solutlons,

solutions made with distilled water.

23uds never opened, or very little,

All



Table 3. Days consumer life of Jacqueline rosas in 14 consumer
solutions, (Experiment 3)

Treatments' Days, con- Follege

sumer 11fe Injury?
1. 1% Floralife 14,0 0
2, 1% Sucrose, 25 ppm AgK03 12,4 0
3, 1% Sucrose, 50 ppm Aluminym3 12,2 o
4, 1% Sucrose, 200 ppm 8-HQ , 10,2 1
5. 2% Floralife 10.2 2
6. 5% Beautify5 9.4 5
7. 1% Sucrose, 5% Bea‘gtlfy 9.h 5
8. 1% Sucrose, 1% X 8.2 2
9. 1% Sucrose, (+ 2, 3, 4, ebove) 6.8 © 3
10, 1% ' 6.6 3
11. Distilled water 5.8 0
12, 2% Oasis 5.2 l
13. 5% *x¢ 5.0 4
14, 1% Sucrose, 5% '"X* 5.0 5

'A11 treatments conditioned In plain distilled water for 2 hours, then
placed in varlous consumer solutions. All solutions made with distilled
water,

zkattng made on 4th day, O = no leaf Injury, 5 = severe Injury, leaf drop
3From aluminum sulfate

48-Hydroxyqulnollne clitrate

5Experlmental product from Delawere

6E)q:vcu-tmenml product from San Diego



Table &4. | Days consumer life of Jacquellne roses In 16 consumer solutions.

(Experiment 4)

Treatments' Days, con- pH of ll'sjm-y2
sumer life solutions to follage

1% Floralife 14,6 5.4 0

%% Floralife 13.5 5.0 1

1% Sucrose, 50 ppm Aluminum? 12.3 5.4 0

1% Sucrose, 50 ppm Al,200 ppm 8-HQC, 25 :

ppm AgNO3 11.1 L.6 0

1% Sucrose, 25 ppm AgNO3 10,2 7.5 0
1% Oasts 10.1 4.8 0
2.5% Beautlfy 10.1 7.1 3
2,5% Beautify, 1% Sucrose 9.2 7.0 5
5.0% Beautlfy, 1% Sucrose 8.9 6.8 5
Distilled water 5.9 5.6 (1
Tap water 3.3 7.3 )
1% Sucrose, 200 ppm 8-MQC 3.1 6.6 2
10% "X, 1% Sucrose 0.3 7.7 wilt
20% v 0.2 8.5 wilt
20% ''X," 1% Sucrose 0.0 8.0 wilt
10% ' 0.0 8.1 wilt

lMl solutions made with tap water, except the plain distilled water treatment.
Each treatment conditioned In the solution for 24 hours et 389F, then returned

to the consumer room In the same solution,

2Rating made on 6th day. O = no leaf Injury, 5 = severe Injury, lesf drop.



