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Bromunated Charcoal to Prevent 7

and HERBERT I. Sakaaroro ®

RCHID BLOSSOMS OF Vanda }Miss Agnes Joaquim constitute a major portion

Fadimg of Vanda Orchid Flywers'
of the export trade of Hawaiian-grown Ornamentals to the mainland United

By Ernest K. AKAMINE
O States. Until recently, federal quarantine regulations required that these

blossoms be fumigated with methyl bromide prior to shipment. Although this treat-
" ment was effective in destroying the orienta] fruitly (Dacus dorsalis), it shortened
<> the marketable life of the flowers by approximately 2 They faded prematurely

during the warm months of the year and were made unduly susceptible to rot
organisms during the cool season,
i In numerous attempts to restore the marketable life of the fumigated blooms, jt
- was discovered that sealing brominated charcoal with the flowers tended to reduce
“ ©4 the rate of fading. Although the fumigation requirement was shortly rescinded, the
hs investigations on the use of brominated charcoal were continued because premature

{5

5%.

v fading is a major problem in Vanda shipment, even in unfumigated flowers,

—

. The presence of a fading flower among normal ones, especially in an air-tight
-'container, will result in the fading of all fowers in a day or so under ordinary
_conditions. The cause is believed to be ethylene liberated by the fading flower,
- When Lindner (2) subjected normal Vanda flowers to 1 part of ethylene in a
million parts of ajr, they faded within 24 hours, Hluminating gas, automobile ex-
- haust fumes, and tobacco smoke, all of which probably contain ethylene. also caused
Vanda flowers to fade. When ripe fruit sections of Papaya, banana, orange, apple,
and mango were sealed into containers with Vanda flowers, the latter faded pre-
Mmaturely, Conversely, when fading Vanda flowers were sealed with green bananas
< -and mangoes, the rate of ripening was accelerated. Young tomato plants sealed in a
* desiccator with fading blooms produced epinasty symptoms, a typical ethylene re-
' sponse, African marigold plants responded similarly. Carnations produced “sleepy™
" Tesponse (premature closing of flowers) in the presence of fading Vanda Nowers,
“iiIn addition to normal senescence, ethylene and possibly other oxidizing gases,
% disturbance or removal of the pollinia also causes fading in Vanda flowers. Utmost
<1 care must he used in packaging (especially in air-tight containers) flowers for the
<= €Xport trade. Should an old or damaged flower he packaged with normal ones, the
- latter fade within a short time. Although the inclusion of brominated charcoal in
© such packages will not stop the fading process in the already-fading flowers, it tends
to prevent or delay the fading of normal flowers.
Production of some toxic material, probably ethylene, by flowers of snapdragons
and calceolarias caused flower drop; additions of brominated charcoal to fower
= Containers completely prevented all fower drop (1).

il ' Published with the approval of the Director

of the University of Hawaii Agricultural Experi-
Ment Station as Technical Paper

208. These investigations were conducted in cooperation with the
ntal Fruitfly Investigations, Bureau of Entomology and Plant Quarantine, L'!nilL'(f‘Slu!tf'S

APartment of Agriculture, Honoluly, Hawaii, and with the Industrial Rescarch Advisory Council

erritory of Hawaii) Grant No. 3.

" *The authors are greatly indebted to the Nuuanu

{4 8emeroyg donation of Vanda blossoms used in this

% Riversity of Hawaii Agricultural Extension Service,

studies,

Orchid Garden, Honolulu, Hawaii, for the
work. Thanks are due M. L, McMahon,
for procuring the cocoanut charcoal used
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Investigations were first carried out with activated vegetable charcoal which wi
brominated in the laboratory by subjecting the carbon to bromine gas. Non-hrom
nated vegetable charcoal was found to be ineffective in preventing the fading «
Vanda blooms. Subsequent tests were carried out with commercial brominate
(2377 by weight) activated cocoanut charcoal because its granular nature (t o
mm. in diameter) makes it easier to use than the powdered vegetable charcon
Non-brominated cocoanut charcoal is ineffective.

Following the method of one shipper. the blooms (1 dozen) used in these studi
were placed in a paper tray which was in turn placed in a cellophane package an
sealed. Observations were made through the transparent cellophane. The tests we
conducted in 2. 3. 4. or 3 replications per treatment. each replicate consisting of
Howers in a tray.

To study the efficacy of brominated charcoal in preventing or retarding the fadin
of Vanda Hlooms. one obviously fading fower. the pollinia of which were removes
was included among 11 normal flowers in a sealed package. In other studies. onl:
normal blooms were used.

In a test in which one fading bloom was sealed with normal blooms in the preseic
of brominated activated vegetable charcoal. the life of the flower at room temper.
ture (75 -83 F.) was prolonged by more than 5 times. The average number «©
dayvs required for the 12 blooms to fade completely was 20.4 for the blooms sealu
with the brominated carbon and 3.8 for the flowers sealed without carbon. Th
carbon was placed on a watch glass above the flowers. Whea only normal flower
were used. the life of the Mowers sealed with the brominated activated vegetabl:
charcoal was more than twice that of the flowers sealed without the carbon,

The effectiveness of brominated activated cocoanut charcoal in prolonging the lii-
oi anda Nowers in the presence of a fading bloom at room temperature is illustrate
in Tasre 1.

TarLE 1
Eifect of Brominated Activated Cocoanut Charcoal on Fading of Panda Flowers
at Room Temperature (73°-3837 Fo#

Average wuniher of days vequired for

Weieht Comd of broniinated charcoul 7 camplete fuding of 12 dowers

[o] 20

14 2.0
1 2.0
i 2.3
; 37
i 4.4
3 1.0
) 3.0
. 2.0
N ho
1 bo
i 6o
i 7.0
ts 50

Ditterence bhetween treatment means necessary for

sienificance at P 03 =
Diifference helween treatment means necessiary for
siegnifieance at P o~ e 1.0
* One fading fower was scaled with 11 normal ones in each replicate —
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_ Because it is desirable not to have the charcoal come in direct contact with th
=l A ———— : delicate Nowers, in subsequent tests the brominated cocoanut charcoal was placer
i under a layer of stiff cauze (erinoline). the mesh of which does not allow the char

coal particles to sift through, The Howers were placed on this material on the hotton

of the triy, The data obtained atdifferent storawe temperatures indicate (he possibly
advantaze of using the hrominated charcoal even with normal hlooms (Tanes
¥ 2and 3),

o

P g

TapLy 2
Effeet of Brominared Activiited Cocoanut Charcoal on I
Initially a1 877 F. for 14, Hours, and then Transferred
e

ading of Vanda Flowers Store
to Room Temperature (s37-3y"

Average wmber of daxs required Ior
Weiche com v of brominated charcoal * complete fading of 12 flozcers

Frnenmam——
1

35
= - — = : 5.3
PR T TP BT A e f 33
§ 7 6.8
N 9.8
: 4 9.3
e T S S i S N AR - M
Dificrence between treatment means necessary for
5 significance at P - oz 20
Difterence hetween treatment means necessary for
significance at P - oy 2.8
? *Only normal flowers were cmploved in each replicate — 4 replications per treatment.,
}-‘L * Brominated charcoal was placed beneath a luver of crinoline at the bottom of the tray,
i
TapLe 3

Effect of Brominated Activated Cocoanut Chareoa) on Fading of Vandua Flowers Stored

e Initizliv ut 237 12 for 3 Davs. uand then Transferred to Room Temperature (75°-83° [ 1=
; 3 o, b ] | T 4

Average mumher of days required jor

-
Woeacht tem.) af brominated charcoa + complete fading of 12 Hotcers
o ¢ 7.0
S e 1] 9.8
' T 3 10.5
G 10.¢
7 1c.0
5 1
1 0 I
Ditterence between treat nient AN necessiry tar
smtcance at P ooy b
Dilierence between trewt ment means NeCessary lor
siwailicance g 1 ot 3.0

<} replications per treatment
placed heneath o ver of erinoline at the bottom of the tray

: *Ondy normal fowers were emploved in each replicate -
L ——_ o i i T Brominated charcoul wis

Brominated charcoal takes up moisture and becomes less effective as an adsorbent.

- especially when excessive amounts of moisture are sealed with the flowers (TasrLe 4).
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TasLe 4
Eifect of Degree of Wetness of Flowers on the Efficiency of Brominated Activated Coconnm

Charcoal in Preventing the Fading of Uanda Flowers at Room Temperature (75°-84° " 0+
Weight (gm) of brominated Digree of weetness Average mumiber of days require
charcoal + of Rowers § for complete fading of 12 oz,
o Slight 20
o Excessive 0
4 Slight 3.0
3 Excessive 20
3 Slight 3.0
3 xeessive 2.0
6 Slight aig
6 Excessive 2.0
7 Slight 3.3
i Excessive 3.0
I e B o= i h Slight 5.0
8 Excessive 3.c
Difference between treatment means necessary for significance at P = .03 1.1
Difference hetween treatment means necessary for significance at P - .ot 1.0

11 normal ones in each replicate — 2 replications Pt
treatment.
 Brominated churcoal was placed at the bottom of the tray in direct contact with the fower
I Slight wetness — only sufficient moisture to maintain turgidity.  Excessive wetness — more
moisture than necessary to maintain turgidity.

[ A —— ST — -

The data show that brominated charcoal may be emploved to prevent or delay
the fading of packaged Vanda Quwers in transit, especially when fading or injured
blooms are accidentally packaged with normal blooms. It is important that moisture
sufficient to maintain turgidity of the blooms be provided. because the hrominated
charcoal (especially high dosizes) tends to cause the Nowers to wilt., Excessiv
moisture. however, will cause a reduction in adsorptive surface area of the carbor
particles. Furthermore, excessive amounts of brominated charcoal. particularly a
hizh temperatures, may liberate enough free hromine to burn and fade the Nower-
Thus. from the practical standpoint. it is of utmost importance o determine the
correct amount of brominated charcoal and moisture to use per given number of

. 7 -, Nowers in order to maintain the efficacy of the charcoal and at the same tine
maintain the turgidity of the blooms. Practical methods of using this material must
also be determined.
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Pioroskarn Creoirs: — The Cover, Cypripediums at the Lo Sherman Adams Co
by Gordon W, Dillon. Page rz22. by H. I, Loomis. Pages 128, 129, 130 and 131
from Kodachromes by Gordon M. Hoyt. Pages 135 and 136, by Mrs. Rebecca T
Northen, Pages 130 and 141, from Kodachromes by V. L. Deane, Pages 144 and
145. by Kon. Ver. Indisch Instituut. Pages 147 and 148, by Frank J. Lind. T'aues
154. 155 and 157. by Gordon W. Dillon. Page 165, by Alfred A. Monner. The
Journal,
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