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Relationship betweenﬁ?é dar enmg

and chemical composition of leaves of species of protea

INTRODUCTION~-The history
culture of orpamental  proteas and
their worldwide use as cut flowers
hitve been published (8. 9). The vase
life of some species of omnental
protea is decreased by the rapid dark-
cning of the leaves on the flower
ttem (2, 4, 5) This paper reports on

the relationship between the rate of

leal durkening and chemical compo-
sition of the flower stem leaves of dif-

MATERIALS  AND  METHODS--
Sinteen species of protea were used
in the investigation (o determine the
relationship between the rate of dark-
cning of flower stemy leaves and their
chemical composition. Terminal shoots
with flower buds were cut Irom fields
at the Maui agricultural rescarch cen-
ter of the Hawaii agricultural ¢ pt,n-
ment station and unmulnmly air
shipped to the tuboratory in Honolulu

leaves
and

For chemical analvees, the
were removed  from the siem
suecessively washed ain detergeint solo
tion, tap water and deionized water
(twice). Excess surface moisiure
removed with paper toneling before
weighing, and the leives were died
in a dralt oven it 75 degrees Centis
grade for 48 hours. After drymg, the
leaves  were  again weighed,  then
ground in a stainless steel Wiley null

Wi

ferent species of protea. Resulls of - where the investigation was conduc-  preparatory to analyzing for vartons
attempts to decrease the rate of feal’  ted. For cach species, two flower stems constituents. For the analvsis of man
darkening by the use of some com-  with 5 leaves cach were used for  ganese (Mn), zine (Zm, copper 1Con,
mercial floral preservatives and chem-  chemical analyses, and one other stem  iron (Fe), potassium (K}, magnesinn

icals used for the preservation of  with a similar number of leaves wis (Mg} and caleium (Cal an atomic ah- x
other cut flowers t1. 3.6, 7) wre alo wsed 1o determine the rate of leal  sorption spectrophotonieter was ised K
reported. durkening. for the analysis of nitrogen (N3 phos
phorus (P}, boron (). sullur (S1 ol b
sugars (sucrose, non-reducing and R
Sp.cies Ou-,.mdmk(n ‘ tal), o Technicon  Awcanaly zer was
T o T e a Leeaf constituent Couvlulnm . . . Lapis s s . -~
Protea repens w3 oy uscgl. Analyses were reported on the
P. macrocepha'a 53 M (ppmy 7903:‘ basis of dry weight. %
P. exima 7.1 .an ’I’F;'"J A6954|' The stem for determining the e o~
teucosnermum cordifolium 8.9 (% 60444 . ko [PPSO BT .
. of leaf darkening was placed in i ghiss
Leucadendron discolor a4 Cu 1ppm) 5435 . c 1 ‘ ) ,,‘L _.‘ . leme .‘|
Protea obtusitu.ia 1.7 Fe (ppm) 4737 IEL \_vm fap water (supp emented i
P. aristata 176 Moisture ("o .4108 required) in the laboratory, Tempe \l
P. compacta 17.7 :.)'Y Jweight (% -t-.4108 ature ranged from 20.8 to 225 do- \Q
P. barbigera 18.1 ,(.',"' 4033 grees C, and relative humidin was
P. cyrarcides 2001 (%) 3398 Toorag 9 neree I .'| e
P. lourifolio 206 Sucrose 135) 4.3068 kept at 71 to 7' percent. Bach e
P. lacticolor 243 Non.reducing sugors %% .2048 was numbered from bun w up o
P. neriifolia 24.7 IS‘% -.1847 the stem. and the approxinute aica
45 cl ° . .
P. suzanne 159 ctol sugars (%! 1oE8 of darkened surfice as percentage of
P. longifolia 46.1 B ippm} }.0848 he al Jeaf surface area w fele
Leucospermum lottum . Ma (%) +.0802 the total Jeaf surtace arca was deter
Ca {%; 1-.0096 nined daily and recorded unul ol
* o H H 3, —
After 22 days, test wos discontinued - leaves were completely darkened.
because the leaves dried out- On this USignificant ot P = .01 1 Y l-' L oy
doy, on th: uveraye, cnly 46 percent "Significant ot P = .05 In .Ol 1T CXperiments. vanots com
of h: leal surface waus durkened and mercial foral preservatives and chenr
ro caves were completely darkened. icals were utilized in the vise watet
in the laboratory in attempts (o do
Table 2. Correlation (r} between flow-  crease the rate of flower stem leat
Table 1. Average number of days lor  er stem leaf composition and rate of  darkening in a species of protea (Pro.

tea exima) which has one of the hich-

leat darkening for 13 ornamental pro-
est rates of leal darkening (2),

tea species

all flower stem lcaves of ornamental
protea species to darken compleely

Days
Fleiol praservatives ? “ 6 8 10 12 14 16 1 20 2 24 26 By
_ Averuge darkened leet arec {percentt
Evcrblcom (20 g/1) 2.5 3.8 6.6 9.1 13.1 14.5 156  20.5 255 267 277 B9 26
Floralife 120 g/1 e T u 73 103 132 1456 168 185 185 185 136 19C¢ 193 :
Roselife 120 /1, 1y S5 TN 365 634 BSL 938 §7.8  9EQ 100.0
P':tq‘iife (20 9/1; 51 58 (R} [ 7.7 8 §.3 86 8.4 8.9 g9 9.2 ]
Or:zi 120 g/1, 00 %®» 00 00 00 O €O 03 05 09 43 &3 8>
Sucroze (30 g/ 4- 8 HQCH (0.2 9/ 1 1.5 1.9 2.5 31 3.6 al 4.1 4.4 4.4 a4 48 48 3
Sucrase 130 g/l + 8HQS" 0249, . 57 B 91 113 140 159 133 203 257 31,2 332 351 35 o5
Sucrase (30 g/ - AGND, (.05 g/t 982 356 15 468 565 615 658 683 698 702 710 M5 /250 i
+ citric acid (0.1 g/1) :
Deionized water 123 327 703 819 858 1iC0.0 .
58-hyudroxyquinoline citrgte B
"8.hydroxyquinoline suliute

. Table 3. Effect of commercial and chemical floral preservatives on the rate of flower stem leal derkening
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Fresihy et wernumal shoots
buds st begimning 1o open were ob-
taned drom the Ma rescarch cente
aond stored o commercial shippine
|vhage e (e W
davs o sunudate slippig and hand
Py ne Lo are=-shipped flowers from
Foawan o the US meanland, At the
cind ot dhe sevomd o the stem butis
retain 158
vnocach betore bemge placed in the

ise sodunions in the laborators . Fach
reatment was composed of o simgle
wem with 185 feaves which were num-
bered  chronologicatiy the bt
torthe tp oof the stenr The vase solu
prons ol the varous comumercid florad
{(Iverbloom,
Petahite and Oasis) amd chem-
ol preservatves (sucrose, 8-hvdrosy-
citrate,  R-hvdroxyvguinoling
silver natriate
with deromeed water and

Liharatory tor

were hreshiyv ¢t o feaves

from

Preseryatives Flowalede,

Roselife

NERTTAIRIEATS
sulbate, and citiie acud)

were e

nhaced moeloss s The reguered vol

e of the vase solutions was e
plinished  as needed  with detonized
water without the addition ol preserva
Phe nde ol leal darkening was
observed dinds o The dieimeter of the
Bud operme was also measured daly
until the bied began o close. when
TR TG TETEEEN ternnmnaied.

Hves,

R

RESULES

leat

The rate of flower stem

darkemna o the 16 species v

wed o awardedy frome approstmately o
davs Tor Protea repens and Pooaae-
crocenhaly 1o din davs Tor P lonm

tobia ¢ Table Dy When the leal darken
was correlated with the leal

coemposition ol 13

Ny riity
chemicad
fchemical

sPeCies
composttiion ol Feucosper-

mivm  cerddobioen, | totteny, ad

I (S I8
rernated doee toomsalticient feat same-

shondron discolor was nor de-

plest, the corrctatton (1) varied wnlde-
chemieal  constiloents
thable 21 Onhy three
woere siendwanily correlated with the

v wih  rhe

COnNstHuents

vl of Hower stem deal darkenmye
M and Znbad highly significant neg-

abve cotrehiions (Po= 00 and N
Taed o remhicant negative correlation
(P = 03 The refavonships between
these chenmeal constituents and  the
pate o Power stem dea! darkemmg
ol the ditlerent species are depicied

FTERRT]
driwn o

i Dgures 1o 20 amd 3 owith a
regression equation hne
cach relaionship. The number of davs
tegpnred Tor the deaves 1o darken de

creasad  owath mercasing conceeitlia
tons of Moo Zo oand N-—the highe

the concentrations, the more rapadly
the leamves darkened,

The ettect of loral preservatives on
the tate of Hower stem feal darkening
one of the expernments
conducted tor o pcrind of 28 A|.Ij.\ {la-
ble Vro AIL peatiments were superior
o the control cdeionized water anly),
Whereas i detonized water, all leaves
were completel darkened in O daysg
i Roschite, they were darkened m 20
prescrvatives,

v shown o

uthel
completely darkened

dive and o the

they  were nal

Poanked g nl
leerk Aok ning
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et ih peeovatives on the tale o

cal derhening rates

Figure 2. Relationship hatween the 7n
i thei

species of orna

content of tlowar stem leaves ance
vate of darkening in
mental prolen

event atter 28 davs Among those re-
mainieg in the test Tor 28 davs, Petalife,
Odasis s suerose + R-HIOQCO were most
ctiective tor reducing the rate of Jeal
darkenmgs the others were less ellee-
tive, Among the preservitives tsed in
these vestivations, Fyverbloom. sucrose
and citrie acid were also found effechive

For defaving senescence ol Tlowers and
feaves of Protea exima clsewhere (2.

The rate of flower closing was com-
pared with the rate of deal darkening
is atfected by the varous floral pre-
servatives {Table 40 Al preservatives

(Continued on page 107)

Figure 3. Relotionship betwezn the N
content of Hower stem leaves and their
rate of darkening in species of arno-
mental protea
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Continuca frem page 73) / E‘L——ﬂi i
Hew wath less fragile Christmas novel- } ] CINCINNATI A
Hos o ANhseeliancous  figurines,  stars, | f

Soantoas, randecr, angels, minature fire-
Laves, stockings, tiny bells and others,
Phere are 128 of these bins—the aver-
Soovapacity s seven cabie feet, and all
semaching tapered shoulders, ‘They

Pt

beoguickhy foided flat wl season's

dnd sonpresent nosignificant stor-

TR

problems,

AWOID STORAGE PROBLINS.
S Beals ke many retailers, hold
cdt e sale atter Christmas on all
ol decoratives and closely related
teins. Year-round staple lines, such
amdeot-ontdoor gardening supplies,
doseeds teaders power equipment.
ate ot ncluded, Ulnltke most of
e compention, however, the  Beals
vt therr sale gomg through the first 4
sech ot anuary, Over the years, vol- i 2 e b ]
e handled during this activite has | B H H H
sotagesl Tron¥ 1210 45 mercdns ot 6o | 3 introducing Ernie Hillenmeyer
Ll hegmning - Christmas inventory,
Shaome out thar mueh merchandise

b e : o Through the most knowledge- | He's ready to serve vou by help-
"'”L‘ ‘ E‘I' PREEChU of Thetoriy able sales reps in the industry, | ing plan vour bedding  plant
scks valtel v approsingiels Ball Seed Company offers acom- | production. scheduling of mums

OO0 1o by repached Lo stodiee

plete line of quality seeds, mums. | and pot crops as well as by evalu-
cothe company warchouse,

plants. bulbs. containers, sup- | ating the latest energy-saving
plies, greenhouses and energy | equipment. Like all Ball reps,
savers. We are pleased, there- | Ernie will keep up to date with
g fore. to announce that Ernie | our ever-changing industry by
et terms ol holding down storage | f Hillenmeyer 111 is our new rep | attending sales meetings and
N BTN Bob Beal "\\'I'u.‘lyCoﬂhid&‘l'- i in Central and Eastern Ken- | seminars and by visiting sup-
s esealating insurance premiums, car- B tucky and portions of Ohio and | pliers. To get acquainted, call
over evpeme can now be 17 10 20 | B Wy Virginia. A graduate of | him today at 606/564-6472. or
veeent of the potential retail value of [ 8 Thomas More College, Ft. Mitch- | drop him a line at 220 Limestone
michandise™ That's why the Beals I el KY. he has had extensive | St., Maysville, KY 11056,

fonger consider storing slow-moving i experience  in mirketing  and
decaratives maore than once, I th}' 4 creenhouse ])i'()l!ll(‘tiﬂ]l of ilﬂ'i'i'

Aftheugh our annual elearance sale
sohdome beter than a0 break-even
vepostion measelt s really o life-

dont omove during their second ex- | 8 cultural transplants, pot crops o8
posarethey're donated 1o charitable | § and bedding plants. S d
tranzationss Repacking and reinsur- | B ee
newonld virtaldly ehminate any resid- Erme has completed our sales a Company
sl value. Furthermore, the goodwill | 8 training program to further in- Wedt Chirapa, 1L 50185 = 312/211 3500
specis o this eesture may represent | B crease his product knowledge. B : 2

catenttal profits,

Proteas

SNt A

Continued from poge 63)

Prolonged the hife of the flower, ic.. PN IS ) o Ay 2 . 5 i

tev reduced the rate of flower closing. { 'ﬁ/ﬂ){n” 'lﬁ/’”yf‘-\ Fascmatmg Carnivorous Plants
When the preservatives were ranked ae. Florist Quality Priced Right “&\ VENUS

cotdmy 1o their cfficiency 10 delay ¢ 3" thru 10" pots j FLY TRAPS
closmyg of _Hmwr and to delay hm\\l'ning ¢ Ferns o 24 preplanted traps
ot leat Clable 4, there was o highly * Hanging Baskels-6",8",10" R y in ~clear plastic
sermieant positive correlition of 9824 * Totem Poles-5 varielies (“; pots. D:spla'y pice
ok DY bemveen the two mankings. = Rooted Cuttings T Sure.“t growing Jin:

. v : structions included.

Phus the ettect ot any preservative on Cali o Write for Availability & Prices $21.50 per id

Hower closmg and leaf darkening ws ; : e Pel Caseiprepat

R \'f‘ ds .h'”. ‘L”““”"r]. i Mid-Florida or buy 3 cases and save.
Wosan pu;u\..lml\ :h..(1 \Iul.ll\ui Growers Exchange $60.00 prepaid
SOBESOCTICe ol X s otk "Z b i i

_n \ A”. ' I‘ m . ! ‘ \lt wed leal P.0.Box 941, Winter Park, Fla. 32780 Check with order, please,
newning o the same degree, N L

k (305) 647-6505 = 5 EAL BULB

tONC T USTONS The rate ot darken. SE CO' ,NC'

arob deaves oo flower stems of orna- Are you ready for Easter? 99 Spring Valley Road
mental proteac vared widely among dJif- Order Nowl ARe Montvale, NJ 07645
forentospecies and was negativelh cor-
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reluted with the Mn, Zn and N con-
tent ob the leaves, Teaves of specics
with higher levels of these elements
dirkened carlier than those with lower
levels, “The rate of flower closing
tlower stems in preservative solutions
wWas positively correlated with the rane
ol deal browning: loal Preservalives
that delayed fower closing were gho
cqually  effective  for
biowning. Al
these investigations were ellective o
delaying  sencseence of  Howers  and
leaves, and among these, Petdite, Oasia
S-HOQOC were most o
lective, In hreeding progranmis o un
prove flower quality, chemical COMPIONT -
tien of leaves should he considered 1o
alleviate the problem of eat hrowning
inornamental proteas.
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EDITOR'S NOT}- Lrnest N, Akanune,
Theodore Goo and Rober Suchisa are
hortieultre professor and associare re-
searchers, respectively, in the hotany
departinent ar the University of Hawai
i Honolulu. Thiv rescarch paper iy
Journal Series No. 2353 of the Havaii
agricultural experiment station. | o sinn-
plify information. 1rade names of pro-
ucts have bheen wsed. No endorsenien
of named produciy iy intended . nor iy
criticismr implied of similar pProduces neoy
mentioned. Mention of o chemical does
net jmply Kuarantee of effectivenesy oy
safety, nor that the chemicals or ey
discussed lave been registered by gp-
propriate state aned federal agencies.

Iry growing some plants that are na-
tive 1o your part of the country to be
JOI'{I [{AY .\'OH\‘!’HI:J',‘.' Ter sumnrer tonristy.
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BLOXINIA AS A Y

High morket returns,
No lights — No shade — No disbudding — No pinching.

CONSIDER SMALL'S HYBRID GLOXINIAS:

Choice seedlings grown and shipped in 214" plastic pots.

Each plant individually wrapped and packed in units of 50 plants
plus 8% overcount shipped in insulated, Styrofoam container
for carefree shipping the year around.

Plants produce more flexible leaves than those from bulbs.

For free grower's manual or to place an order, contact your favorite
horticuitural dealer or

Earl J. Small Growers, inc.

P. 0. BOX 427

Phone (813) 526-9113

PINELLAS PARK, FLORIDA 33355

% H E I N L'S‘ PHONE,
305-251.5440
MURSERY, INC.
0TS SW 19200 A% MU AORDA IO
YEAR-AROUND SUPPLIES
QUALITY ¢~ & 10

FOLIAGE PLANTS

230 Llvingston Ave.
@/’Iéﬂ‘y State ?'la"; Ny
aten lsland, N. Y,
= Inc. 10314
“Ioliage Plants”

Our Fall 1978 Bulb
Catalog is available.

Tel. No. (212) 781-1700

=,

LAKE WORTH, FLA.
Florida-Grown Foliage Plants
305-968-3110

DOORNBOSCH BROS., INC.

Flnest Quality of Halland and
Domestic Bulbs

Ask for eur Wholesale Prices
P.O. Box 71, Rochelly Park, N, J. 07662
Phone: Arca Code 201 — 045-7994

POT PLANTS

Foliage and Flowering

NURSERYMEN'S EXCHANGE
475 Sixth 5t., Son Francisco, Ca. 94101
1415) 192-0078

Don’t get caught with your plants
down. Get consistent auality and
dependable product avatlabulity, e

SOUTH DADE NURSERIES, INC.
19995 S W 194 Avene
Miami, Flonda 43107
(308) 2448 7000

Gl

Seeds, Bulbhs, Plants

15 Fasi 26th 8L, New York, N, ¥. 10010

GERANIUM PRICE LIST
CUTTINGS — PLANTS

Wlde chalee ol Zonnls, Ivy Lenaf Bcont-
ed, Fancy Leaf and Lady YWashingtons,

Wilson Bros. Floral Co., Inc.
IRROACIHDALE, IND

Box 653 Phone 317/806-3435

SPRINTER
GERANIUMS

Less than 10¢ each. Hardy,
profitable garden per-
formers that finish in 12
weeks.

HEINZ BROTHERS
GREENHOUSES

THE SEEDLING SPECIALISTS
57 Roosevelt St.

St, Cnrtas, IL 60174
312/584-0473
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