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1. Intredustion

EAREAA S/ o4
1.1 Fors then twe tirovoons ears 770, Spaoevpoaserihemur wos knoun et oevit
vetel in China.
& thousen: ronrs letor, it wup Toous R ote 0
peme “oikuwT, it hveeme the notlenn! flovor.
In Jeron, the chrysamtiomin ceeire T ommbolo o v Cflower of Tife o
Yocame pryt of foble ard logeno. Crpveapdbemume worn 1eonrerenten nluost
on fans, snrecrc, ombroidered frirics onl cven the mieros of the Nikado.

Chrysanthemume appear to hove Boer introsuc. : intc Puvrors by wey of Franee by

a merehant in Errscilles towards the ane of the cdghteantt contury. The 7iinto

arrived alr2ady as cloncs, rother thon as spontintous cooeico.

From France, they spread thiroushout Sarenc.

«

1.2 The chryscnthemum bolonss to the family Commeositac, monw Shrysant homun.

The genus i o rathor ramtling one, with mere tlom X0 opreles.

It is probable (although thelr oo irin is teo rmote to rermit of document ol
proof), that the foms cvltiveted todey derive from the specics Chrysanthemum ant
Chrysanthemun :orrifolium Ram throurh hybridization ont celection.

Towards the en? of the rinctoomth contury in Frone ncticints obtaine? the

first seed plents an! createc the first verietios, wi Dritain wae the Buropenn

¢isuer through the import from China and Japen of nuw varicties, or through con-

tinuing research in hybridizetion and ernetic improvenoent.

The new couree in the Jevalepment c‘>f chrycanthemurn orowing van Jecicively
in~lueneed by in-depth studics by American suthore (\1'-),’.1) on the offect of light
on this plart. By clerifying the growth and tlooming mecheniams, these stulics
nade possible the cultivation of chrysanthemums in ~11 seacons of the year an.

1aid the foundotions for comtrolled cultivation, which hegen in 1007,

Contrelled cultivation comsists in photopzriedic 4 imulation at the time of
Ylooming threugh o shortening of t'e naturel oy b, cutting off of light from the
plauts by sviteble methods. Ls far os we know, there ~ie ne relevant and preeige

gtatistics on patterns of chrysanthemum growing in the werld, but thanks to its
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country which cxercised the grectsst influencs on the cvolvtion of the shryresanthemum,

diversity of typc, shape and cclour, end owing atove =11 to the nossikilitico efforded

by controlled cultivetion, this flover is emong tlose mest widely grown in the world.
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It is ccrtainly the most widely grewn or marketed flower in Britain, Germany,

4o United Dtoteo, liollnnd and Denmerl:.

In Ttaly, ne in all Letin countrics, *he chryscrthomum has come to be looked
vpon vary ¢ifferently than ii nriginally was, perheps becousc it blooms naturally
et the ent of Cotouer (a1 the Leginning of I-;'ovembrrr), anid is cultivated and sold
“1rost exclucively Tor A11 Dovle! Dny. Only in rceent years, owing particularly
o too diverrificstion of the flovsr threugh now clones, hes the chrysanthemum
Aarted to we rporeeiated as o Jlover Tor decoration an?, tius, to be cultivated

shroughout the yz2zr on o controlled tesis.

v

In 1270, according to dote from I3TAT, ACGT hectores of chrysanthemums were

1
groun in opeecitlized cultivetion ant 173 hectares in non-gspecialized cultivation.

Ve do not know hovu nonr of thess chrysamthcmuns vere produced in controdled

cultivation.

1
i
1
¥

Taking into account the fact thot the technique of programming is rclatively

recent, that it is only in the post fow years that genetic resecarch has produced

ckopes and Lolours of great baouty and that the long-lacting quality of the cut i
flover, cven in summer, makes it sought-after tlhircughout the yecar, we feel sure that :
this will »¢ onc of the flowers showing the grca'test growth in demand and, hence,
in cultivation in the neer futurce In adlition, the usc of plastics can even !

wivelop grewing techniques for chrysanmihemums further, improving their cuality and
i & i H 1 3 .

uucing nroinction costs.

At Mantua, rn-or the Montedison Uxperimental Centre for the Uses of Plastics in

S G

Lptaculture, a sty of pessible uses of nlastics in the controlled cultivation of

vav chrysapthemum wos startced in 1071, and meaningful findings have been obtained.

o

¢« pulching and Jertilizing irrigetion

Zel Mherens in horticulture, mulching is very videgnroad, and its positive

stozbs are universelly recognined, in floriculture, it is still almost unknown and
voor 1ittle voed.

To our knouledge, mulching has been used occasionally only on rlantings of bulbs

b
=
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as gladioli, tulips and freesizs, but never on chrysanthemums

-

2¢2 The offects on the voil of black mulch can be summarized as follows:

(a) An averazge tomperaturc in the mulched soil which is higher than thet
of bare scil except during the hours of very s trong sunshine, when
it is lower; ‘n summary, o flatter tempersture curve:
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(v) A higher and more constamt soil humidity thon in the case of bare
s0il oving tc the nearly total prevertion of ovaporat.on and the
regulation cf the rlow of ucter, which is sunrlied only by
irrigati-n vsing perforoted tube: placed widor the wmulch;

(o) Preservation of the optinum ccil structure achicved by working and,
consuguentl, , perfect circulation of oxygen and carbon dicxide at
the rootay

(d) Greater microbial activity, reeulting in better and more elevated
nitrogen-formaation, more neccelerated trancformetion of organic
matter, with a properticnel increase in curbon dirxide, which,
leaving the transplantation holer, will pesin over the leaveo,
thereby neking possible ilacreiced photosynthetic ectivity;

(c_) More cxtensive root development of wulcked plants than of thoue
groving in bare soil, and shollover root systens;

(f) BExcellent viced control.

2.3 Taking intc account the optinum conditions for chrysanthemun cultivation,
growing requirements and the ideal enviromment, on the one lhiand, and the offccts
of mulching, on the other, the authors immediztely tegon to ute this practice, even

in controlled chrysaithenum cultivation.

Once the beds, 1.2C m wide, vith paths 50 om wide between them were prepared,
black polyetiylenc filim 0.09 to 0.C7 wums thick was spread »vt, tith M1l mulching of
the paths as well (in this wvay preventing the developmemt of weeds and the forma~

tion of mud as a result of irrigation).

To carry out the irrigation and fertilizing irrigation, an installation was
set up with perforated tubec under the mulsh (figure 1. ¥rom the main line in
PVC, 120 mm in diamster, two branches ucre led off for cac. plot. Th¢ perforated
tubes in polyethylenc Cu25 mm thick and 40 am in diameirr, with two holes 1.9 ma
in'diameter on opposite sides at U cm intervals uerc inscrted at tae branches.
For the planting, snell cross-cut. were made in the wulch ot sct distances and the
rooted cuttings werc inserted in a challow planting, with tl. surrcunding soil

gently firmed around 1t.

Unmulched plots of the scame size, vith the same number of planto per square

retre and irrigated by ordinary mist-spray irrigation lincs scrved for compariscn.

For betwcen two and four days (dcpending on the season of transplating, especially
during the mecnths of greatest sun cxpousure), the cuttings traneplanted into the
mulched plots were nist-spraycd tuo or three times a day to nrevent overheating of
the black mulching film from causing burns which would iubibat rooting. On the
mulched plots, onc fertilizing irrigation was carried out a weel by dissolving
the dose of fertilizer in the irrigstion ueter. On tie wpmulched plete an cqual

dose of the same granular fertilizer was spread before irrigation.
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As a result of many tests at Cifferent times on arcund 2C varieties, the

following conclusions werc Arawl.
Mulching and fertilizing irrigation bring about thc following:

(2) A higher level of vegetative growth, makisg it proscible to sherten
the long-day perict by an average of three to five dzye or, with
an equel length of long-day oycle, lenger ster lengthy

(b) A stronger ctoem, beoring, in the small-fleuered cultivatod types
with disbudding of the central bud, o largr nwmber of flewers pelr
stem, aud ia the large-Tlowcred cultivat: d typor with dicbudding
of all buds cxccpt for the contral onv, flowrr: of larger diameter
with = smaller number of cccond-quality fl uere per scuare netre;

- Less necd for anti-cryptegnnic treatmente (the plant no longer
being cpraycd after rooting) and groator officecity of cont rol
of Scptoria chrysanticnells und Cladosporiui.

In the rulched plots, ¢ven in the varictics uout gugceptible to
these discascs, the leaves ab the bace of the clen remained
healthy =t the time of cutiing

- Full weed control vith the wre of less lobour {approximatcly
TG hours per thousand souars wetres).  The wrulched plotw,
by contrast, requircd tue oi throe wecdings durin, the growing
cycle. Tho weedings, vhich must be cnrrice out by hand cwing
to the very small spaces betieen the rlante (17 x 12 an or
15 x 12 c:s, ag carcful wnd conuciecncious ag tloy may boy
alvays causc damage to the small planto! delieatc and challow
reot systems. This is vhy, ot the end, o emaller number of
stems is gathcred ner squarc metre, with o lorger nunber of
rejects.

- With tubes installed weder the mulch, the wcckly fertilizotion
required for the crop is faciliteted to ik utmost and calls
for a very small amowit of labour.

These rcesults show that the uf:c- ¢f black polyetliylenc rmulch on chrysanthemums

. . i . , .
is economical and dcserves to be uscd cnd te become mere widespread.

2.4 In practicc, when the distances botween plaite corresponds to the mesh of
the net supporting the stems, it is insertcd into a framcuork of 10 mm wire and
superimposed on the mulch. (Figurs ¥o. fA, sidc vici, 4 and 8). In the centre of
the mesh, a cross-cut is made with & spceial bayonctirc. vhen the planting distances
are different from the net mesh, perferntions arc marked on the mulch at the degired
intervals using o specially prcparcé nailed wooden board, enc the same procedurc as
described above is followed thereafter.
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3. The nmet fer rupporting the stoms

3.1 In traditioncl cultivetion, recds or small cancs,:to which.the plonts wore

ticd during the growing period, ucre uscd as props. This proctice woge later alt.red:
AN ) proy I ]

streng wooden stekes were driven into the goound aleng the rove of young nlants
(cvery 5 or € m), and two strong wircs wore fixed to thero,  The flover-beoring ot ons

i

were then tied to the wires.

s

This practice cbvioucly cntailed an cnomous cxpenditure of labour. Furthemmorg,
. the plants had to be spaced in such o vy thet the gardencr could pace botueer the

rows, rcsulting in o decreasc in yicld per stuare medre.

3.2 The introduction cf nev varicties and of the technigue of contrelled culti-
vation madc it ncccssary to cultivate the plots with o high degrec of planting
: density, but this no longer :zmabled the gardencer to »ais between the reve. It then
: became prefcrable to use a light-gauge vire net with meshes moasuring 1% x 15 on

mounted on small frarcworke, usuall:r wooden, as sunportc. This eyotem, vhich is

# technically very feasitle, is still videly uged, but .o arc of the epinion that it

ki

is ecconomically too costly.

% It is much mere convenicent to uve an extruded polypropylene net, Thic is ot reng,
cheap and light-weight and is found on tli» maorket in vidthe ranging from 35 cm

it to 320 emy with nesher of varicus sives,

Near the Experimental Centre for the Uscs of Plastics i Acriculture ot Lontus,
a net 120 om vide with meshes measuring 10 x 8 om, having 17 meshos in the width,

have been adopted. The net is fired with PVC clins to snell frames made of 10

wire,s These framcs can be made to slide along the upright menbers of the structurcs

prepared for the photoncriodic contrel, and car be roised as the plante grou

i (figure 2, legend: 3, 4, 8). Sincc the nct is inexpensive (only G.80 lire per

1 flower), thc meshes are cut to facilitate gathering., This makes posoible greatcer
spced of gathering, and there is o risk of ruining the leuves in removing the cut
stoms from the meshes themsclves,

A

4. Short-day treatncnt

4.1 All flovers of courcc pass through two entirely distinct phasce, namely
the vegetative and flower-bud-fomation phascs. In the chrysunthemum, these two
phases are determined by the length of the day, when all the other conditions required

for vegetative development, i.c. temperature, light intonsity, supply of nutrient

cloments, soil moisturc, cte., are given. The chrysanthcoun is a chort-day plant,
for it flowers only if thc day is shortcr than a given longth, vith flowering
retarded or simply suppresscd if the dey is long.
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Honce, shortening ihe day induces blooming.

Mmoo e  maie. T N e

The bordsiline between induccment and non-induceieat length constitutes the
sritical length, or ‘critical photo_ncx'iod), which for thc chrysanthemum is around
13 or 14 hours.

However, it does not sufficc to say that there nuct be a short day; it is also
cesertial that the night sheould b leng and uninterrurted because stimulation, even
briefly, from artiticial light duriag the night irhibits the blooming of these
plarte.

4.2 In order to achieve a leag night, the plots of chryzanthemuirs were covered
with black awnings iun such o way thot the light intcnsity in the enclosures did
not exceed 3 4o 5 lur (moonlight). By asing plastics, the matter was simplified
and costs reduced.

In this comnexion, the use of bleck rolyethylenc Tilia 0.10-0.15 mm thick has
been made ctandard. Thesc awnings are spread 1n the ~ftorneon between 5 and 6 o'clock

and taken up bWoturen § and U o'click on the following morning.

The use of black polycthylenc aimings to sover chrycanthemums hus showm some
disadvantages in southern countrics during the montig of greatest sun exposure
for the follcowing roeosonss

(a) Formation of a high level of hunidity under thc black awnings,

leading to case of attack by cryptogams in the most scneitive
varictics;

(b) Overhcsting in the enclosures, leading to tlic formation of poor-
quality flover bude in the varietiocs moet eensitive to high
tamperaturcs.

As regords point (a), the problaa con be cacily solved by complete mulching

of the ground, thut preventing cvaporation.

As regards point (), a 30 per cont shading nct con be placed over the shelter
during the ohotopericd; by reducing the radiant encrgy, this mokee possible an

adcquate decrcass in the temperature in thc ehelters.

The shading nct, woven from polypropylenc filament, hes additional important

advant age~, namclys

- FEliminction of thc danger of hail damage;
- Better rcoting or the young plintej

-~ Flimination f the disadvantage of fading cf flowcr colour oving
to exccss light and temperaturc in the case of sumner-flowering
chrysanthemuns. '
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2e3 Toar the TVontcdison Experimentel Comtre for the Uses of Plasticr in
Agriculture at lintue, we have been studyire the most suituble structures for
achicving the pliotepericd ir comtrelled cultivation of chrysanthermums in varieus
locations:
(a) Outdcer cultivetion with traneplanting from 10 Moy to 10 July,
rogulting in flowering {rom 1) August to 10 October (figurc 24):

(b) cCultivatior in cold tumele vith transplonting for the second
groving stagc (10-2C July) and production cf Tlowers for
All Souls! Doy (figurc 5);

(¢) cCultivation in hethouses vith ertificial lighting for other times
of yerr (figure 3).
4.3 (a) The type of cultivation mentioncd in point (a), with transplantings
from 10 May to 10 July, roquircs suitobla ecquipment for the photopericdic control

and for supporting the shading net (Lizure 24).

The structurs for photopericdic erntrel consigts of o ceries of poles made
of 12-mm iron tubing, 'lrich arc joincd in peirs by emoll 10-mu wire erches. The
dietance between polen, ot the wasr, ir 1.30 m, and the height ot the sumnmit of
the smzll arches in 2 m. A black polycthylerc awning, %% @ wide, fixcd with

suitable clipe to the cunmite of the swell arches, in used.

A1l along the length of the tuce cdges of the aiming, two 10-mm bars of the
type used for rcinforcing concrete are fincd with PVC clips. The onds of these
are shaped into croal-typc handlus so thet thay can be turncd to roll up the black

polycthylene ciming to the sumpits of the smcll arcies,
To ochicve darkening, the amingse arc allowcd to vnroll down to the ground.

Black film 1ill «.f coursc be fixcd, =gedin using clips, at ihe beginning and

end of the plot zleag the perimcier of the poles and small arches.

This end closing vill remain in place permancotly, evesn during the hours of

light when the awning is rolled up =t the top of the framcwork.

The comncctor: to which the fraacuerk for the flower-cuppert net is attached
are fived to thc iroa poles. Tiis structurc, which is easy te handle and light-
weight, can casily bc moved into differcnt types of sheltors, and its mobility
enablee it to be uscd on the plote where photoperiodic control has gradually becn

introduced vwith substantial savinge in invesimont.,

The hardware for holding tic shading nct in placc consists of tubular gal-

vanized steel polce 3 m high placed ot intcrvals of approximatcly 10 m, over which

the shading net is cprecad, using horizontal iron pipc members with a diameter of
/4 inch,
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st v lame wf T % O3 o W E ackly sccompliohe s LY coupericon with other
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te b growm oft r the Jhrye nthoiat .
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6. Gonclusions

Even in thc cultivation <f chrycentheouns, plustics have made posvible convidor
cilu improvements in grouing tcchuicuco,

Contr.1led oultivetion using the short-day tochnique con be achioved in the
care of vory large crene only vith Ll-ck il

flulching and fertiliving irrigoticn ere cusential to reduce the rirk of
cryptoganic diseszsc end producs high-muclity flowers,

1

Fven darkening cf the envirenment ond rein-protection con b achicved on a

large scele only by ueing ~ppropricte rlastics.

1t can therceforc be :(ffimed thot it has been pouvible to pepularize thic fle.cr,
vhich is going to cucken © much ainterest in the flowcer morkets of «ll the countrics
of the world, and procusc it in the (uatitics vhich ere uorc :nd mworc being dcmaonded,

only as a result of the ucc of plactice.

‘ Abstract

The varioue uscs of plastics in the comtrolloed cultivetion of chrysanthemums

arc examined.

Total mulching ¢f the ground, by rroventing woter evaporation, hindere or cven
prevents attacks by Geptorio Chrysenthu clle and Cledouacrium, which causce vo much

damage to unrmulched crops.

Fertilizing irrigoetion using tubes under the maleh nekor possible irrigation
without wetting the plents and timely applicetion of tuc nccessary Tertilizer, oncc
a week from the sccond to the eigpi th veck, with gubastaticl scvings in application |
costes and morc immediatc wnd markced coffcct.

The photopericdic control is achicved using bLlack rolycthylene film. This has

made it possiblc to spread controlled cultivation of chirysonthomwss over all the

scasons of the ycars out of doors, vith protection from o shading nct, transplanting

from 10 May to 10 July and cutting of the flowers froa nmid-August to nid-October;
in cold greenhouscs, with transplmting in the second half of July to obtoin flovers
for All Souls? Doy; in othcr scasonc in hothouscs using artificial light.
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