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| IHE DEVELORENT ARD KEEPING QUALITIES OF FLOGERS
" AFTER FICKING el

Jn Fe Tho MS

If one rea]izesths:k at leasi: 'fmiéﬁeen cemoreial preparat:.onsfor |
way onto the market ons

rdlonzing the life of cut flowers heve found thalr R
t function for such compounds. Ona =~ '

;;mat ‘acespt that there exisks an

cientific research amongst others that |

;0L Arncid (2),
% rosults -of this research give’
i+of ‘synthesis which may bo. gemﬁ applicabls. In additicn, an explanmation
zrfor ths 2 . beents Therefore we desire to got a deepsr in-

% gight into the life processes of thé flouer after cutting and the poss
£ influencing these favorably. LT ORI RS N 4

" The flowers do not all lose £helr attroetiveness in ‘ths same way. Soms

otk Buddenly (Tigridia) or gradually (pshlia), cthers drop their flogers com- .

;ﬂ.etej?-(zngﬁ.nns) or partially (Tulips/. Roughly speaking, one can divids the

couses of wltinz as follows: (a) obstructions 4n ths water supplys {(b) loss

0f osmotie pressure of the colly (c) change in tho plasms structure ‘bacsuse the

motabolism is disturbod when one substrate is absent, or bocause of ‘the uptake
éaccmuhtim of harmful substances. = - . R R

©..3n the ‘physiology of the cut f1

W ieiicwing fectre have great influence on
Lemperature, water content, ‘1ow cxygen tension,
ension, nitrogen and calclum deficiency and earb
stanco deficdemeiese . . .

: » all thesé processes p]ay'a;. role.
4ths abscission of plant parts:
t00 high carbon dioxids '

ohydrate and growth sub-

usually observes
4he bacteriacide, this can usually bo avolded.

 hore is bhet tho substance must not be damsging o
development of the bacteria cmpler_ba]yo

The most important difficulty

" Tho beot rosults are obteined with silesr pitrate--00.003 per cent plus
caleivm niteate 0.1 por certy plus very small amowmmts of an organic mercuric
compound; ©-ge.p SATadR 0.001 per .conto For the provention of mold dsvelopmant
cno must &3 & fungicide, e.g. Capban oF ‘0-} ginitrochedans benzime without
spreadey,(Cladex £iltrate -0 of a.ssturated solution)e |

By the acddition of theso chemiezls, the blocking
4s delayed if mot complotely preve 2. Also tho pisnt itself can actually
. block its vascular bmdles. Those blecks oceur mueh highsr in the stenm and
©¢ are of less importancce L . , P
) 2.2 The proventicn of oileX cruss: of wilting. Idtile is knoum gbout
the ceusos of witing of wncut £loieTse. In some casce the £lower drop 18

\égraup sof these compounds isbased on 8 )
e ‘Teurie (1h), Msrgone (16}, and Pastac and Drigust {20). The . .
Solutely no idea es to what formmla ‘or method S

I SO

2. Improvem@at of water sup?ly;';‘ ¥hen bacteria develop ia mer, one
a quick blocking of the vasculsr bundles. Ry the addition of -

thepl&ﬁt,_ystmsts‘bqpthe‘i

Sne of 4he veseular bundles
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kastened by pollinatica, e. g. in Phalsencpsis (11), bub according to Fitting

the opposite also oceurs, ©.2. im Zygepstalum mackadi, Z. crinitum, to
gkinnori, ra ovats, and other ovolids. Application of growot su%s

%o ths style ant demeging of tho style can ldlmwise lsad to the death of the

floser (13). Alse, othylens, illuminating gas and a too high carbon dloxide
tension can frequently shorten ths 1ife (3, 9, 10).

S ening of the life span by growth substances is obtained by
Whiteman (13) in Pseonia and Ccavallaria and by Woster snd Marth (3), in
vavictios of Prunus sserulats and in Cormus florids. Griessl (12) found in
a favorable 4nfNiicnce o maleic hydre%ide. Urowth substances do not behave
differently only as wilt inducing substences and the so-called anti-growth
substances are not macessarily inhibitors of the flowering process. Also,
chamieal analysis of the flower before, during and after wilting gives us 1i
Imowledge. Combes fonmd thed $n Idlium eroceun minersl substances (5), nitr
compoands (8), and also esrhchydraces (7J disappeared from the flower shortl
bafore wilting. Schumacher (25) shows an insrease until shortly before the

wilting of the flower and a strong decrease during the wilting. This decre

" 4s not the eause, but rzther the rosult of the wilting and it is explained
 eone compares the results Van Hezk (25) obtained with the spadix of Sauromst
. ‘with those of Jemos and Beevers (1)) with the spadix of Arum. They find &

the wilting 2 strong increase in respiration as & result of an increase en
activity chiefly of flavor protelins. Nothing was definitely known about t

uvltimate cause of the imcressed ensyme activitye

in ceriaic cEporiments m definitely favorable effects on the keepi

T quslities of tho flovers wers found with tho growth substances, anti-grout
" substances and enzyms inhibitors which are generally useds also, the influeiice

of mineral salts was small or absent. Howevor, it was cbserved in a large

nuzber of casss that sugar had a favorable influsnce. The influence of sugar

apparently resides in ths fact that the sugar normal lost in respiratiom is
nted and the decrease in osmotic pressure of the coll sap is prevented.

suppleme
‘The ¢ell can thus maintair 4ts osmotic tencion. DBosides this ons cam prevent

a doersase in ths respimtion hy thomplication of sugar so that ths plant
doss not have to mke any demands on its oum tissues. A1S0, tho application
of suzar frequently fooms ths building bleck for flovers that bave not yet
f£ully doveloped, s0 that no suger ncads to be taken swey from mature flowers
for this development. .

% sugsr is primarily uvsed as & rospiratory substirate is not surpt
ing, Bincs the sugar requirement is greatest when the respivatory rate is
highest; and, for many flowers, this ie abt the time cf dovelopment shortly
before tho floser osrens.

3.~ The preventics of {lewer drip.

3.1 Influsmes of growth substances and water.

Th: flower drop of besns (11), tcretions (23), Bogoris (28) amd Lept
(27) can bs pevenmtsd by sproying with grovbh sabstonGos.  The Posults ol
{27; with lupinz esn bo substartiated if in suvany weether the fiowers axe
sprayod with ¢ho potassivm salt Nk (0.05%5) ome dey bofore thioy are etl.
the drow of mals eadiisy of Alwrs slutiness and Coxvius svellars cab ko
by grasch substances (Fige IJe

Table 1 gives o euimmary ¢f cerisia resulle with z‘;?.ng‘s; glatincszs. IL ezn
be seen tuas HAA in water din couicontmeiicns of 0.00LT end aigher motard the
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ormal development of the catkins. The remaining treatments had no influence
on the development of the catkins. The immersion or spraying thus gives better

or just as good results as the application in the water medium. In this test

it was sufficient to immerse the stems without wetting the catkin. After ap-

.plication with growth substances the catkins remain hanging freely and some

:g to very strong sunlight and high temperature, a preceding v:cudm nfiltracion
~ with pure water had a favorable effect on the fall of the eatkins. :

ifmetsion (0.001 and 0.02%) did not have any influence on the drop of the catkins,
" and had no influence on the efficiency of the growth subgtences.

Jvmere turgid even after 3 months. The potassium salt of NAA was effective in
“lower concentrations than IAA (Table 1) . ‘ .

The application of maleic hydrazide in the water (0.005%)-6rfby im-

.y

If the catkins are cut shortly before épening and the exposed

"~ 3.2 7Influence of sugar L
" Although Wester and Marth (29) could lengthen the flowring period of

Prunus serrulata and Cornus florida by spraying with various growth substances ‘
and Whiteman could prevent the crown drop of Paeonia with 50 parts pér million

' NAA this does not seem to be possible with Antirrhinum majus, Digitalis purpurea, -

Tulipa stellata and Delphinium ajacis. Application by spraying (NAA 0.0l :and
0.05%7) or by way of stem (0.0001/0.0027%) had no influence. With Tulipa stellats,

Rosa (Tea hybrids) and Lathyrus odoratus the crown fall can be overcome by

-gpraying with sugar. With Tulipa stellata variety eclipse all the petals and -

. anthers fall off when no sugar is given; with 47 saccarose the sepals began to
* wilt after 18 days but did not fall off. With cut branches of Ribes sanguineum
 and Laburnum anagyroides the flowers fall off completely after 5 or 6 days; by

. the application of 27 saccharose the blossom fall is completely prevented and

- finally the dried-up flowers remain on the fruits developed from these flowers

(Fig. 3).

4. Application in the home.
Often the vagcular bundles are completely blocked after 2 or 3 days.

Theeefore, the addition of a bactericide to most plants that are kept longer
than four days has a favorable effect.

If the flowers are not fully developed at the time of cutting a combination
of sugar and a bactericide is almost always beneficial (Fig. 4). It thus
seems to us to be fairly good for all composite flower types and alsoc for Rosa
hybrids, Dianthus caryophylius, Dahlia variabilig, composite chrysanthemums
and other cut flowers. This series can be expanded with cwops which are cut
when open as well as Pyrothrum, Chrysanthemum and Lathyrus.

But if one wants to prepare a general working mixture, then one comes.
to the difficulty that the optimal sugar concentrations differ for the dif-
ferent crops and developmental stages (Table 2).

S. The flower during storage at low temperature.

Thanks to the work of Neff (18, 19), Neff and Loomis (20), Post and
Pischer (23), Mastalerz (16) and Bunemann and Dewey (4) it is now possible to
store 2 large variety of cut flowers at low temperatures for a lomg time.

Very good results are obtained, especially with carmation and Tagetes
patula, vhen dry stored in an air tight space at 0.5 degrees C. This was

£
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confirned in our experimonts with carnations rm"m-,n Freegia dry storage in
air tight spaces &t 0.5° C. led to savere damage, T

The keopinz of Daklia 3= very much improved by the additien of sugar
when gtored in water at 2.5° C.

. Prelimnary exporiments with Fressia showed thet tho oldest flowers
uhich had already developed, or developed furing storage, were moderately
damaged, and ths youngest developed normally after storaze 1f thoy had stoed
~ in a sugar solution at least during the storage (Fig. 6).

The experiment was ropsated with Very young buds of Freesia. For this
purpese, thin side branches of cut Frocsis, variety Pringes Farijke in s normzl
- condltion wers used. Such normal dEvelopment of the buds is only possible if

they are given sufficient sugar (7). After fowr weoks at 0.5° €. it seems t-s°
the development and keeping qualities of thsss buds ean be fresly compared w o
fresh buds, provided they received as much sugar (143) as posaibls during th-
time of cooling (Fig. 7). : :

of sugar dquring the storage is very nmoticeable, dut the dovelopront was stil’
more noticeable if ths flowers were placed in saccharose (8%) after the storage

(Figc 8)0 ’

The stems whichk were cut in normal condition drooped during storages in
168 saccharose (plammolyss). The oldest £lowers wilt shortly after the cooling
and only ths youngest buds devolop if they heve received sugar during the cooling.

In the case of 2 cermation et when open, ths applicatian of sugar (!
ro 8%) during the storage at 0.5° C. had no effect and noticeably better yc-
(et v evtedned with dry storage in en air tight cylinder.

6. The forcing of 1ilac branches.

The vascular bundlss of lilzc are very narrow, and their water eon-
ductivity is slight (Tabls 3). Besides, the roush stem hinders the disin-
foction with chomical eompounds. To koop water free of bacteria at 2 temperat
of 20 to 25° C. it wae nocessary with all bactericices tested to chengs the
water after oue week. Next in jmportencs to ths addition of a bactericids,
the addition of suger was necessary. The optimal conceatration was about 3%
(Figs. 9 and 10), :

Especislly with the variety Madsms Florent Stepmzin, Just bofore and
during the dovelopront of the white of the ccrolia, black brown necrotie 8ot
appear on ths ecrolis, stigms, and orary. Thus the flower development is r

By the application of boric acid (0.0025 = 0.02%) the appearsnce of -
&pots can be prevented. In high concentrations {0.01 4o 0.02%) borie acid
tards the development but lemgihens the keeping quslisy (Fig. 10},

In ons experiment begun ma 19/2/57 ne meerstic spots develapsd without
boric acid but thore appesred to ko o fevorable influonne of baric acid on the
keeping qualities. Glycerine 0.2, ezpeelally in combinntion with boric acid,
bad a favorable effect (Fig. 10). Inorsanic salis and wreg hed no effect o
the development of lilse. The limlting factors for the good Gevelorzent cf
lilsc branchee ars tms: (2) bleeldng of the vescular bundles. (b) sugar.
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{c) boric acid. (d) winter rest (to be brolksn by low temperatures, warn water
baths, etColo

Conclusions:
If ono analyzes the causes of wilting in flowers one comes to the

following cenclusions:

1. Te proveat wilting an wmrestricted water supply is necsssary. The
‘development of bacteria in the water must thersfore be prevented.

2. FNext, it is mocessary that the sugar level of the cells must s
medntained. One theroby provents a shortage of oxidimable substrates anc * o7
loss of the cemotic pressure of the ccll is prevented.

Slosinz down of the respiratory rate with growth substances, inhibite
or enzyme poiscis was not possible. The only remedy agzinst wilting at the
mcmart appears to bs the administration of sugar through ths stemo

3, The effect of sugar is the greatest if it is applied in the yowe
flower stage. On cne hand the nsed of sugar is greatest, and on the other
hand the possitility forthe uptake of sugar is most favorabls.

L. The optimsl sugar concentration for the different crops varies
greatly. '

' During coolinz, sugar has a favorable effect with Dahlia and Freesi:
Espscilally hero, the aging prossures must not bs too advancede 5

For ths foreing of 1ilacs as cubt branches boric geid aswell as &
bactericide and svgar is necessarye

fgainst early flower £211 growhh gubstances can be applied in isols’
cases. With tulip, Lat._hxa:Js, rose, red barries, and golden rain, sugar al: -
has a favorsble effcet against L£lows? Arop.

Discussions:

Dr. P N. L. Tammee: To what degrves doss the csmotle concentrstis
the sugar play a rols? The osmotic concentration of glucoss, for exampl
when compared on an equal weighl basis is about tuice as gregt as that ol
saccharoses

Lnssexs The effect of sacchaross and glucose in egquel weight per ¢
15 approwimately the same eccording %o Sald (Hature, Vol. 142, 19L8: ho
Szceharsse is hardiy taken up im barley leaves aftor hydrolysig. The v ...
of equal welights of glucess and pzecharose on the osmetic concentration of ¢
¢oll sap of tho flowsr was also erprodmtely equal,

Dr. J. ¥ esschsr:
1, In peectice a lot of chlorine water is used. Alsmecr acdviges ag’

this because of the accoapanying injury when suger is deficient.

Ancwar: Chlorine loses its bectericidel achion in coxbinstion wlin
gugar and isinjuricus bo tus wncoveloped filovers. With fully developed flowers
cne ean SoMESLimez 0USITTES & fovorzble effecto



2. You suggested that & higher 002 is injurious vhile Van Stulvenberg
scmetimas gots good resulis.

Angwor: Ths carbon diozide storage (dry 4in an airtight containsr) must
rever be longer than 6 to 7 days, and gbove all, ag Mr. R. H. Do Hahn noticed,
the treatment was oaly favorabls at a low tamperature. This was also mentioned
by Buremann and Dewsy (1) with tulips. , '

3. During the cooling of dry flowers at 31 degrees Fahrenheit, doee
~ the turgidity of the flowers and the humidity have an influemce?

Answers According to Keff (18) aue slows dowm ths development of car-
naticos by allowing the turger to be partly lost without furtheor dryins arts.
The development still carries on when stored im water at 31° F.

'. Do enly ripsning, or also rips fruits, give off ethylens?
Answer: The ethylene profuction of repening £ruit reaches its maxi-
during the climacteric, but can also remsin at a high lsvel thereafter.

5. With soms flouers (roses) a concamtration of commercial preparations

is favorable for the flowsrs but sometimes injurious to the leaf. v
A nswer: Injuriows procipi®ntes ofien accumulats at the end peints of
the sap stregm in the leaves, and in younz flower buds. Open flowers do nob
transpirs much and are thorefore not often quiekly damged.

6. In England, poople pack flowsrs ir plastic bass £illed with nitroge.
Do you kmow an explanation for this?

Answer: Posgibly ons slows dowr ths normel respirstiom with the chanes
- apart fram that of an injurious ezmacrolic breakdem.

R. H. Do Hsam

1. ¥ hat influence do the varicus substances kawe on the petal of th
cut flovers?

Angwer: Silver mitrate in the given comcgnbraticrns was never injuric
to the potal; with sugar and a strong light, the potel frequemtly becomes
yellc: or even whkite, bub remzins turzid. Inorpanic cxlés and bactericides
high concentrations frequantly result in petal damage.

2, What is ths influence of kot watsr on ths lsef stalks of wilted

N Angwer: Possibly the air bubbles are driven out of the vascular bw

this treatment. Thorcafter ths emsymss which pley an setual role inm th
ccling of ¢he vasculer bundles arc broksn dem.

ir. L. Blosmsms
1. Hzve you czleulstod ths cc3t of the suger-bacterieids coambimation?
Answer: No, the bactericide is used in low coucenirations and is, thorc-
fore, imaxmousive. Suzzr minly delervinse the prics.

2. By spiaying with RaA the frult set is stroncly promoted. ter
this increased flower set £alls off. :

Answar: With holly ne now knouledge is gained. ILater there possibiy
dovelope a deficlency in aszimilstion,




Prof. Drs Ire So Jo Wellonsiek:

What 4s tho infiuvence of the amcuat of water in tho vase?

Answer: The active bloeldnz of ¢ho wascular bundles by the plant
itzel? ig an aerobic process. Im decp mater 1lsss oxygen is availabls and
less blockage is measured. On the other hand, it is found that with soms
erops, the chance of infection by fungl, even above tho water level, becomss
groater if the water lovel is high e.g. with soft-stermsd tissuss.

Ao J. Vander Graaf: Can mors silver nitrate be added whon ths water containc
more chloride? Doss silver chloride have bactericidal action?

Answer: Silver chloride has no physiolegical influsnece e bacterisr -+
plantg. Enough silver mitrate must be added that & 0,003 silver nitrats
5%11) romains in sgclution. :
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