
HYACINTH 

UIorescence initiation and differentiation : 25O-28OC 

komotion of growth of the inflorescence : 17OC 

insciation : 23OC ( 10 days ) +25SoC ( 3 weeks ) + 23OC (stage A2 ) 

Mer Planting : 
Rooting : 9oC , followed by 5OC ( 4weeks ) , and then 2OC. 
Greenbouse : 10-13OC , followed by 23OC 



Annexe 5 I’cxuntion I’entaillc 

TeChnique.de la multiplication des jacinthes 

Pour emettre des bulbilles en grande quantite les bulbes de jacinthes devront subir un 
(( traitement chirurgical )) delicat a exicuter. Ces 
bulbes se multipliant tres lentement, ce traitement 
est indispensable pour accroitre leur nombre. Apres 
la recolte, des bulbes (Juin Juillet) les plus gros 
calibres seront selectionnes pour reproduire les 
bulbilles. 

Deux types d’interventions sont 

(( L’excavation )) et (( I’entaille )) des 
pra t i qu is : 

bulbes ( figure ci-contre). 

L’excavation, comme son nom 
I’indique, consiste a evider le plateau basal des 
bulbes en forme de cijne dont le centre ne depasse 
pas trois a quatre millimetre, ceci a I’aide d’un 
couteau special. 

L’entaille est plus facile a realiser, 
elle consiste a entailler le plateau basal des bulbes 
SUP trois miltimetre environ en le divisant en six 
parties egales. Les parties excavees ou entaillees 

Excavation e! cnhille der bulbcr de Jacinlhc 
pour lavonscr la  formation der bulbillcs. 

seront saupoudrees de produits fongicides, ceci hdtera la cicatrisation et evitera les maladies. Les 
bd13es wont disposes, le plateau en bas sur des clayettes ou dans des caissettes dans un local aere 
dont la tempirature sera de 18” a 20°, ceci jusqu’en octobre. C’est environ cinq i six semaines 
apres ce traitement que les bulbilles commencent a se developper, il  faut alors une temperature de 
23” a h  No, ceci jusqu’a plantation des bulbes et bulbilles en novembre. 

La culture des bulbilles de jacinthes est differente. La premiere annee en novembre, 
ell’es seront plantees avec les bulbes meres sans Ctre detachees. Ceux-ci seront recouverts de trois a 
cinq centim>tres de terre riche, fine et sablonneuse. 

L’hiver la protection contre les fortes gelees seront egalement necessaire. Les soins 
culturaux seront Ies msmes que pour les autres bulbilles. Des la fin du printemps, apres 
dessechement du feuillage, on recoltera les bulbilles en les detachant des bulbes meres Elles seront 
conservees dans un local sec et aere jusqu’a I’automne ou leur mise en culture se fera comme les 
bulbilles des autres genres. Les bulbes meres auront accompli leur travail et sero’nt detruits 

http://TeChnique.de
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-8.21.1 

U h a n d  flowering of f m s i a  plants grown in glasshouses kept at different cpnstant temperatures 
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lrtrrproutine 20 15 14 10 9 

kbflowering 114 103 96 122 148 
-height (cm) 52 66 73 91 90 

:kntoflower bud initiation 27 I 29 28 45 51 

Lber of leaves 9 10 11 12 15 
W a d  flowers on main stem 8.8 9.8 10.6 13.5 14.0 
.cberdlateral stems 1.8 2.2 2.0 2.0 0.0 
hlength (cm) 47 67 70 . 77 61 

hd'Rijnveld's Golden Yellow' were planted immediately after they had h e n  stored at 31'C for 10 weeks. 
Loca: Mansour, 1968 

'1 

0 8/13QC 13/18OC 18/23OC 23/28OC 

Temperature (night/day) 

Fig. B.21.5. Flower bud initiation and h l o p m e n t  u in- 
fluenced bygrowingtemperatm. Cornu d'Rijnveld'a Colden 
Yellow' were used. (Abe et al., 1967). 



290 

Soil temperature ( ST 1 

Fig. B.21.6. Efktofsoil temperature (ST) and air temperature 
(AT) on the number of days from planting till flower bud 
initiation (Beqghoef and Zevenbergen, 1990a). 



TABLE B.21.2 

Effects of storage duration at 30'C before transfer to 20'C 
on root emergence of freesia corms 

Year Number of 

Weeks at 30'C before Days until planting' 
transfer to 20'C 

1984 No transfer (control) 89 
2 76 
3 68 
4 65 
5 65 
6 68 
8 68 

1984/85 No transfer (control) 153 
2 137 
3 16 
4 85 
5 85 

7 85 
6 81 

Corms of 'Ballerina' were used. In 1984, corms were lifted 
on June 10, kept at 23'C until July 9 and stored at 2'C until 
August 8, when 30'C storage started. In 1984/85, corms 
were lifted on December 1 and kept at 23'C until December 
18, when 30'C storage started. 

80% of corms uhowed roots. 
Reference: Berghoef et al., 1986. 



TABLE B.21.3 

Effects of high temperatures applied a t  different stages of freesia floral bud development on growth and flowering 

No. of days after Dcvclopmcnt of floral buds when high Daysto Plant No. No. Distance 
planting before high temperatures wcre applicd flowering height of of between 1st 
temperature after (cm) lcavcs florets and2nd 
treatment Stage' Length" (rnm) planting florets*'* (cm) 

2 A 2.2 112 38.1 5.6 9.4 6.7 
7 P2 2.2 97 45.2 5.7 7.2 8.5 

17 G 5.4 87 45.3 5.8 6.6 4.2 
30 G 19.5 64 36.2 5.7 6.7 4.4 
Non-treated (control) - - 101 38.1 5.7 6.5 3.5 

Corms of 'Rijnvcld's Golden Ycllow' wccc plantcd after subjecting to wct cold storage a t  8-1O'C for 5 wccks and grown a t  
prevailing temperatures (12-15'C) before the high temperature (25'C for 15 days) was applied. 
' see B.21.3.2. 
" stem + spike length. 
'*' higher figures show the severe thumbing. 
Rcfcrcnce: Hayashi and Aikawa, 1973. 



ZANTEDESCHIA 

GENERAL ASPECTS 
Origin 

Botanical diversity 
2. aethiopica : winter- spring flowering 
Other species : summer flowering 

World production 

Propagation 

Breeding 

GROWTH A N D  DEVELOPMEYT 
Periodicity 

Dormancy 

Influence of external factors 
Tern peratu re 
Light 

RHIZOME AND TUBER PRODUCTION 
Agronomic requirements 

Post- h arves t storage 

CONTROL OF FLOWERING 
General aspects 

Influence of internal factors 

Influence of external factors 
Temperature 
Light 
Plant growth regulators 

Forcing 

Physiological disorders 

DISEASES AND PESTS 



w 581 118,2 088 0,91 
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Aanvoe?(x 1.OOO) 
2500.  ___. 

2000 

1500 

l o d o  
500 

Jan Feb Mrt Apr Mei Juni Juli Aug Sept Okr 
Zantedeschia aethiopica e Zantedeschia overig 

Figuur. De aanvoer in 1998 per maand van 2. aethiopica en 
2. overig (x 1.000). 
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Domhsnl bud 

A n I U r y  bud 

Fig. B.36.4. Diagrammatic illustration of Zanfeduchia tuber 
with dominant and axillary buds. 

primary 
IhOOl & luf 

Fig. 8.36.5. Diagrammatic illustration of sympodial growth 
habit of a single primary shoot of ZanLcduchia. 

primary llowa from 
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l o w r l u f  -L 

I U b n  - 
Fi. 8.36.6. Dbgrammatic illustration of prim- hoot d 



ZANTEDESCHIA 

EFFECTS OF TEMPERATURE ON FLOWER DEVELOPMENT 
( Zantedeschia selection ‘Galaxy’ ; group 2 ) 

Temperature Number of days to flowering 
( daylnight ; 12 hours) 

28 I 22OC 57 

i 

26 I 16OC 80 

16 I 10°C 140 

Adapted fiom Funnell ICA. , 1993. 

ZANTEDESCHIA 

FLOWER PRODUCTISTIT PER TUBER IS A FUNCTION OF : 

1. the number of buds that are stimulated to grow 

2. the number of primary shoots that subsequently flower 

3. the number of secondary and / or tertiary shoots that flower 



TAxx3m 
8 - e  storage tempcraturr! and duration on emcgencl? and flowering of ZanLeduchia 'Pink Petticoat', m a n  f - . *  

h g a  duration Time to emergence Time to frrst flower Bud emergence 
(days) (days) ("6). flowering (%)' 

Total buds - *Ir-m (days) 

w 0 
8 28 
8 , 70 
n a 2 8  
Is 70 
s 28 
6 70 
m 
d 
k d k  

32 f 'l.sb 119 f 3.0 32 f 3.5 6 f 0.5 
27 f 0.T 100 i 1.4 34 f 3.7 8 f 0.6 
27 i 0.6 81 f 1.1 42 f 2.8 6 f 0.6 
27 f 0.7' 103 f 1.3 39 f 3.4 9 i 0.7 
21 f 1.0 75 f 1.3 36 f 2.2 7 f 0.5 
18 f 1.0' 92 f 1.6 28 f 2.2 6 f 0.4 
13 f 1.0 61 f 4.0 28 2 3.3 5 f 0.4 ... ... .0. .... 0 0  04  . 

. -  . 
 isth that for transformed 06, i.e., actual X + 30%. b: n = 28. ': n = 42. d: 11s. O ,  Om, 

a- 1% levels, respectively. 
w l h m m  and MacKay (1988b). 

not significant, significant 

Storage tomperatvo (C)  

A 

Fig. B.36.7. Eflect of CA3 on the proportion of tubers of (a) 
Z W u h c h i a  dlwttiana and 6) 2. 'Pink Satin' that flowered 
(%I. far tubers that were stored dry (up to 12 weeks) a t  one of 
sevtraltemperatureJllrter5'Cstorage (up to 12 weeks). Within 
each graph,  be^ without a common letter are significantJy 
dillbrenl at the 5% level. (Adanhd from Funnrll r t  rl 1-I 



TABLE B.36.4 

Influence of rhizome size on flowers and foliage of Zan- 
teclesc hia UQ th iop ica ‘Chi Id siana’ 

Rhizome Flower Flower Foliage Leaf Leaf 
dia. width height height area number 
(cm) (cm) ( c d  (cm) (cm9 

1 3 2 1  8 2 3  7 2  1 72 2 13 420.6 
2 7 f 0.3 19 2 2  11 20.7 3182 83 8 2  1 
3 8 2 0.5 25 2 2  1 8 2  0.8 7192 62 132 1 

Reference: Welsh et al., 1988. 

TABLE B.36.5 

Effect of duration of 15°C tuber storage on growth and 
flowering of Zantedeschia rehmannii 

Storage Fresh Time to  Time to Total 
duration 
(days) (YO) (days) (days) number 

weight loss emergence first flower flower 

0 0 41.2 a 0 
21 6.6 45.8 143.6 2.8 
42 10.1 26.8 116.4 4.0 
63 10.7 16.2 102.0 5.2 
84 10.1 11.5 83.3 5.7 
Significance * b ** * ***b *+  * 

aDid not flower. bExcluding 0 days storage. **Significant 
at 1% level. 



ZANTEDESCHIA 

-7 \ 
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0 2 4 6 8 10 12 

MONTHS IN STORAGE 

Fig. B36.8. ElTect of Promalin" (8 ppm ai.), and i ts  time of 
application (antral, pre- or poefistorage) on flower number 
from tubers ofZtmte&.sctkicr 'Pink Satin' removed a t  monthly 
i n t e d s  from rtorage. Adapted from Funnel1 and MacKay 
(1990). 
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e .Q IQ .D I- 120 I W  IIQ 

DURATION OF GROWTH (DAYS) 

~36.3.  Changes in ]cat number, area (cm2/lo), tuber 
rad tohl plant dry weight (g>, for non-flowering sized, field 
glw pknk dZa&dwchia ‘Best Gold’. Adapted from Fun- 
rll d H&y (1987). 

TABLEB.36.3 

Meet of the growingtemperature and daily integral of light 
on time to onset of tuber growth and maximum tuber 
relative growth rate of Zamkdtschiu ‘Best Gold’ 

Temperature Lightregime Timeto Max. relative 
(daylnight) (moVm2/day) tuber growth tuber growth 
CC) (days) rate Wg/day) 

zsns 30 
15 

28/22 30 
15 

28/16 30 
15 

a 1 6  30 
15 

22/10 30 
15 

16/10 30 
15 

38 
38 
35 
35 
35 
40 
‘40 
50 
45 
60 
60 
65 

0.074 
0.055 
0.058 
0.020 
0.052 
0.055 
0.046 
0.060 
0.036 
0.040 
0.026 
0.029 

Reference: F’unnell, 1B2. 
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Vegetative Cycle of Herbaceous Peony 

P 



PRQPAGATION 
OF HERBACEOUS PEONIES 

1) by dividing of the tubers 
Means 

- 3 to 8 years old tubers, 
- cut into 3 to 10 bits 
- each bit must to have 3 big vegetative buds at 
least 
- cut the too long tuberized roots 

Autumn when the tubers are going in dormancy 
-- Time 

Production begins after 2 years 

2) by cutting of vegetative buds 
Experimental process : cut the bud after winter 
with a small part of tuber and place it in a rooting 
medium (sand, peat, perlite, ...) 

Production after 3 years 

3) by in vitro propagation 
Ratio of propagation : 

between x2 and x6 each 6 weeks 
(1 bud c3 25000 - 50000 plants / year) 

Production after 3 years 



PLANTATION 

OUTSIDE IN FIELD 

Density : 2 plants per m2 
Irrigation : droping system 

OUTSIDE or in GREENHOUSE in 
SOILLESS CULTIVATIQN 

I 

I 



Nutritive solution 
for soilless cultivation 

of herbaceaous peonies 

By Maryse Montarone 
INRA-URIH, Route des Colles 
Sophia Antipolis, F W 1 0  BIOT 

CALCUL SOLUTION 
eq engrais 
eqA S. Concentree 
meq/l S. fille engrais 

. 
Ntotal K+ Ca++ ME++ H2P04- S04- Na+ CI- 

0,29 0,22 
0,29 0,22 
6,67 7,81 

1,oo l,oo 
23,OO 35.50 

N03- NH4+ 
324,38 19,93 

3,24 0,20 
12,oo 0,74 

3 ~ , 3 i  i34,84 i50,18 3i,54 
3,44 1,35 1,50 0,32 

12,74 4,99 5,56 1,17 

55,26 31,% 
0,55 0,32 
2.04 1,17 

Eau meq/l 
6SF REALISEE meq/l 
SF RULISCE mg/l 

0,26 0,oo 
12,26 0,74 

171,67 10,32 

0,26 0,OO 0,97 0,80 
13,OO 4,99 6,53 1,97 

181,99 195,08 130,53 23,90 

0,OO 0,14 
2,04 1,31 

198,33 62,74 

SF Dl%IREE meq/l 
SF DESIREE mg/l 

12,35 0,65 
172,90 9,lO 

13,W 5,OO 8,OO 2,OO 
182,OO 195,50 160,OO 24,30 

2,Oo 2,oo 
194.00 96,OO 

Equilibres NH4/Nt NH4/N03 K/Nt K/Ca+Mg K/Ca Mg/Ca ANIONS CATIONS 
0,06 

P205/N 
0,80 

1736 

kg 
14,50 

0,80 
11,40 
4,m 
0,Oo 
0,Oo 
0900 
0,oo 
4900 
0900 
4,80 
1,50 
5900 
2,66 

0,06 

K20/N 
1,29 

0,38 

CaO/N 
1 ,oo 

SFR 15,83 
SFD 17,35 

14,51 
16.65 

0,59 0,76 0,30 

M go/ N 
0,22 

213 EC CALCULEE pS EC EAU pS 
mgn 

0,394 
1 3  2 
0,900 1,200 
0,095 0.126 
0.341 0,454 
0,750 1,OOO 
0,041 0,054 
0,398 0,530 

1 
1.504 0.600 

0,063 
0,227 
0,500 
0,027 
0.265 

Engrair dCsirCs 
Ca( N03)Z 
NH4N03 
KN03 
P04H2K 
P04H2NH4 
P04H( NH4)2 
S04(NH4)2 
U S 0 4  
MgS04 
Mg(N03)2 
"03 bacs 
H3P04 bacs 
KANIELTRA (1) 
MASQUOIATE FER (I) 
vol Bacs 
dil. mille 

eq BAC 
150,2 B 

9,6 A 
105,9 B 
29,O A 
0,o A 
a,a A 
0,o A 
0,o A 

31.5 A 
0,o B 

58,8 A/B 
26,3 A 

A 
B 

Fe 
cu 
zn 
Mn 
MO 
B 

1,110 
0,117 
0,420 
0,925 
0,050 
0,490 

Oh poids densite eq/l 
58 1,33 12,24 
85 1,69 17,52 

100 "03 
3,70 H3P04 



WEEDS - HERBICIDES 

Contact or Systemics : 

:g GRAMCXONE (paraquat + diquat) 300 - 600 1 / ha 
* BASTA (glufosinate - amonium) 500 g / ha 
=tc ROUNDUP (glyphosate) 1000 - 2000 g / ha 
:i= OURAGAN (sulfosate) 1500 g / ha 
only during the dormancy of the tubers 

c 

Before emergence : 

* WINCH (isoxaben + oryzalin) 3 - 4 1 / ha 
only on well rooted plants 



PARASITES 
INSECTS 

Otiorhynchinae and Cetonidae beetles 

DECIS , (deltamethrine) , 50 rnl / hl 
OKYTIS , (ecrinathrine), 100 - 150 ml / hl 
DEDEVAP , (dichlorvos) , 200 rnl / hl 
CURATEK , (carbofuran) , 10 g / m2 

Thrips 

DICAI<ZOL 200 (forrnetanate) , 200 - 250 g / hl 
VEKTIMEC , (abamectin) , 25 - 50 rnl / hl 
OKYTIS , (ecrinathrine), 100 - 150 rnl / hl 
DEDEVAP , (dichlorvos) , 200 ml / hl 

Aphids 

CONFIDOR , (imidaclopride) , 30 - 50 ml / hl 

NEMATODES 

TEMIK 5G , (aldicarbe) 6 g / m2 

SNAILS and SLUGS 

MESUROL RF , (rnercaptodimethur) 3 kg / ha 
LIMATIC , (metalldehyde) , 5 - 10 kg / ha 



FUNGUS 
on FOLIAGE and STEMS 

c 

BOTRYTIS 

ROVRAL , (iprodione) 150 g / hl 
SCALA (pyrimethanil), 200 - 250 ml / hl 
OCTAVE (prochloraze) 50 g / hl 

MILDIOU , POWDER MILDIOU etc ... 
DITHANE M45 (mancozebe) 300 g / hl 
BAYCOR 300 EC (bitertanol) 150 ml /  hl 

PYTHIUM and PHYTOPHTHORA 

FONGARIDE , (furalaxyl) 5 - 10 g / m2 



Jour 

J 

J+1 

J+2 

J+3 

Protocole-type pour tenue en vase 
de flcurs et fe~iillages coup6s 

Circuit r6el 
ou siniula t iori 

MarchC 
Transport 

Fl eu ris le 

Consom ma teu r 

~~~ 

Traitcments - Conditions 

Cucillette 
Trcmpge  en solution de tmitcment de I'm11 h 5°C sur Ic.lieu de 

rkol te. 
- 

Tmnsport h sec m i  labomtoire "Post-rtcolte" de la slition 
1.N.R.A.-U.R.I.H. de Biot. 
Simulation des phases dir circuit de distribution : 
Marchi 
Transport: II scc selon condition du tr;lnsprteur. 

Simulation du stiide fleuriste : recoupe puis trempge dims une 
solution de lmitenicnt de I'em. (24 heiires h 20°C). 

Mise cn place p u r  I'obsenpation en silk climatiqiie (30°C, 

Trcrripigc clans de l ' a u  addihmde d'iinc solution antiseptique 11 
IMSC dc clilore r'l libdrition lcnte de type C h ~ s t i l  CVB, Vitabric ... 

O%:,HR, 1 3 0  I U S  12h/U). 

24 h 

34h 

24 h 



Compte rendu d'essai pour tenue en vase 
de vari6t6s de Pivoine 

varictl5 

France Willard 

G Geor-iana Sha lor 

I Kansas 

I Shirlev Temole 

i Vogue Precox 

Nombre 
de tiges 

12 

12 

12 

12 

12 

12 

12 

9 

12 

12 

12 

12 

Tenne en vase 
o'ours) 

5.8 -i- 0.7 

7.2 2 2.7 
(12 fleurs) 
6.6 2 1.7 

(11 fleurs) 

9.5 2 1.9 

4.7 0.5 

103 k 0.9 

7.5 f 1.1 
(10 fleurs) 

9.7 f 2.5 

8.4k 1 3  

93 -c 1.2 
~~ 

8.5 2.1 

5.8 1+_ 2.1 

5-cl 

Rerrclrqnes 

renue moyenne. 

renue moyenne. 
Ze cuItivar semble s'Cpanouir 
jiffcilement, reprendre en cueillant i un 
jtade un peu plus ouvert ? Ou si ce 
:ultivar est intCressant 5 d'autres points de 
rue faire tremper dans des solutions de 
kGtement de i'eau contenant un rnouillant 
XI une adionction de sucre. 

~ 

Bonne tenue. 
Lors de I'Cpanouissement, ce cui tivar a un 
aspect chiffonnC, flCtri mais a une bonne 
tenue mal@ tout. 

Tenue insuffisante. 

Bonne tenue. 

Tenue moyenne. 
Une fleur ne s'est pas Cpanouie. 
Une fleur est atteinte de Botrytis. 

Bonne tenue. 

Borne tenue. 

Bonne tenue. 

Tenue moyenne. 

Tenue insuffsante. 
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PROCESSUS EXPERIMENTAL ET DE CULTURE. 

AprPs pass:ige en chambrc froidc pencl;inr les cliffkrentk 
temps, les c:tisses ( 5  pour cliaqite condition) sont  p h -  
c6es clans tine serrc verre clans Inquelie est ninintenur 
uiie t e m p h t u r e  minimum cle 1 O"(: et doni I'oiiverture 
des ouvrmts  se fait 1 partir d e  18°C 
Pour les essais 2000-2001. les tubrrcules sont soiinii\ . I  

8 semaines de froid 4°C clans clu sul>str:it hiiniiclc C'II 

fonction des rcsultnts de In preniiCre ;innee.,.\ la fin ilu 
tmitcnient en chambre froiclc (semaine 5 I .  I 8/17/00 I 

uti premier lot est t r a n s f k  en ph!.tot rnii ;n'cc' p o u r  
conditions : temperature diurne 18°C.. tern~~tsrature noc- 
turne 10°C. photopir iode 12/12. huniiditi. relative Of)' '  
Un c leus ih ie  l o r  est consen-t. t h n s  1;i chnnibre froidc 
rlnns I:iquelle on  :iugmente :ilorq prcy-essi\~enienr 1.1 
tcnipemture tde 4°C 5 I O " ( ;  par 1x1s de l ' . ( :  toit5 IC.\ I 

jours) pendant 3 sem:iines.A I'issu de c r  reclinuffenicnt 
progressif clestinC 3 reproduire cc qui sc p s s c  clan:, In 
nature. les plants sopt tmnsftsres en phytotron :IVW If:\ 
menies conditions que  le premier lot.Min de cornp:irer 
It. comportement des plants en phytotron s;ins ri.cIi;iut'- 
fement ii ce qui se passe en serre. on  utilise iin l o r  de 
plants cu1tivi.s e n  serrc c lnns  les milmes conditions qitc 
I'annee pl6cedente. :i)r:int bte souniis ; i l l s  mcmes cotitli- 

tions rlc Croid, mais fiiisant partie d'un essii destine :I 

vcritier les r&ultats de I'annce prt;ci.clente. 
E n  serre. 1;i fertirripation est conim;intlie p:ir ordinateitr 
sur Iwse dit myonnenicnt cumiilt; de Iltcon il ce qu'il 
y :lit environ uti npport tous Ics 2 jours. [.;I solution 
nutritive n un pH de 5 . 5 .  tine concluctivite de 1500 )IS 
et le volume apporte  par plant et par :irrosnge de 2 
litres. En phytotron. la fertirrigation est conininndie p i r  
horloge a ~ c c  Ies mi-nies cxictiristiclucs qu'en serrc 
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I.es essais de premilre  : inilk ( 1 ()00-2000) niontre qw. 
lors At p:iss:ige en chnnibre froide. );I vrrn;ilis;ition 
Iiuniide est plus avantapeuse quc  I:I vcrnslis:ltion scche 
pour le tlcveloppenient ultCrieur du plant. ( tr ice ;I I:I 
quarttit@ cl'e:iu tlisponihle plus iniportmte J a m  le wh- 
str:it. clle perniet nu tubercule de sc rkli>drnter et tl'cn- 
trer plus npidcmcnt  en vigbt;rtion cn p;trticulicr : I U  

nivc;iii cle I'kmission tles mcincs. De plus. e l k  permct 
line Jift~~renciatiori  plus pri.c.oct- 1 :I 3 scnxiines) clcs 
nic-rist2nirs I'lor;iiis.r\it contr:iire. I:I vern:ili?;:i t i o n  scche 
provoqiie titic' diminution ciu poids diI tiilxwulc, l i t 1  t'lc- 
trissenicnt tles boitrgeons et ne pr.rnir.r ~ ; I X  1'enr;icinc.- 
Iiicnt &-s pl:int\ 
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Figure A Comoaraison de I'evolution des sownes 3e temneraturc 









7';ih.l Poids moycn cle matierc skhe  i.lahor6e cn 6 niois MitMODE DE CALCUhS 

c u k e  cle 1;i maniere suivmte 

Enu 

\.'olunir initial - \;oliinie fin:tl (tlkfinis par pesccs) = k 1 i i  

;I hsorbec Figure 1 : Ahsorption cumulee de I'eau 

io.nn 
9.00 ~ 

P 
ZI@wients mint' 'rams 

T m p s  0 
QO = quantitt.s tl'i-ltirnents apportks soit : 

8.00 / 

w 7.00 ,.* ' 

I /' 

/// 
2 6.m 

5 5.00 ~ 

$ 4.00 ' /I 

P' 
(:oncentration initiale en e l h e n t  z volume initixl 

3.00 ~ ,,, 

/' Tcwrps I 2.00 

1 .oo (2 I = qu;intite$ d'elknients presents aprbs absorption 
0.00 I 

(;onccntrntion tin:ile cn  dkrnent s volume fin:~l Janvier Fevrier Mars Avril Mai Juin 

R k S U LTATS 
Cineliques d'absorption d'Azotn et Phosphore 

I.cs rcsuit:its present& sont reI:itifh ii la pi-tiode de cul- 
rtirc' 
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cineticlue5 d';ilworption d'e:iu L'T tl.l.lemcnts niini.r-ms. 
les c1ii;intites tl'elknients minkr:iux teqiiis pour I'Claho- 
rntion tic 1 gnimnie cle nintikre scche. 

1.3 n x i t i k  si-die i-l:ihr)ri.e ne porte que sur les parties 
ai-riennes : aii moment de I:i niisc e n  verna1is:irion. 1:1 
pl:inrc n'avait p:ih encore cli.vcloppb c l e  rhizomc. ()n 

pelit tlonc consitl(.rer que IC poitls see des nicinc.5 :I 

cette elate est nkgiigeahle par mpport ii la nxww cic- 1:1 
partie feuiilee. 

nients niin6raux sont prksentcc's dnns la Fig. I .  
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-e Ahsortion de N.Total. -*Absorption de P 

Cinetiaues d'absorption du Potassium, du Calcliim et du Magnesium 

k s  cinetiques d'absorptions curnulees c1'e:iu et d'i.16- 
0.70 

4 o m  
/5" 

0.50 I ,.v I)'unc manicre gt;nthle. Ies qi1;intitt.s tl't.it.ments mine- 7 ,/ 

miis  prelevi-s par I;I p1:inte son1 determinces par la 2 ".40 I 

pesee c t  I'an;ilyse ctiiniique c ~ e  I:I ni:ttierr vi.gkt:lie. ('cttc' 0.30 ~ 

opcrxtion est destructive et nc s'effcc-tuc' q t i ' c n  lin 
cl'er;ptirimetitation. 

,, 5. 
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121 phase dc- croissnncc cle 1;i pivoinc qui noils inttrrcsx Janvier Fevrier Mars Avril Ma, Juin 

--C Ahsorption du K -PAbsorption du Ca. t Absorption du Mg. ici concerne le c-oniportcriient cl'un jeiirlc vitro pl:lrit 
iigc de 8 mois ;I s i  premiere mise en vcrn:ilis:ltion. 



1,';ihsorption curnulee des i.li.mc.nts miner. ~ i t x  ; i l l  coiirs 
des 6 niois :I perniis de calculer la quantiri  necessaire it 

I'&laboration de 1 g n m m e  de mntibre k c h e  ainsi quc 
Ics proportions relatives des cations Potassium. 
(:alciuni. Magnesiiim ahsorb6s (Figure 2.et Figure 5). 
o n  reni;irquem q i i e  clans cettc prerniixr ph:tsc tlc cul- 
tiirc. aprks acc1im:itation I C  j m n e  p1;int ahsorhc cssen- 
tiellenient IC Calcium (55 ''0) : I C  Potassium ct I C  
M:ignesium reprisentent respeciivcment 2' et 18'% de 
la wmtne des 3 c;itions Ces proportions sont re1;ttive- 
menr proclics drs pourcenr:igt.s rencontri-s c h w  les 
\+gi.taus i swoir 5 0  "b de <hlcium. 30 o(s  de Potassium 
et 20  % de MagnCsiurn. 
N o u  :ivon> cp;ilcnic:nt ktahli ;I partir dcs cinctiques 
d';it>sorption c.iimiilir I'kqiiilibre tic fertilis;ition 
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Elements 

[)r Janvler B Jiiin , Pro~ortlan mlativol d. potasslum. calcium. magn~rium nhsOfb6S 

Ma 

Ccs premieres tlonnees ne peuvent encore constituer 
des rd'6rences significatives quant I I  la formulation d'unc. 
fertilisation de plants de u Pivoine adulte ; nous rappel- 
lerons cn efl'c-t qi~ 'e l l r s  ont ctr ohtcnues c n  urilis;int de 
jeiiiics vitrophanic.5 qui tic prisentent pas :I coup stir le 
milnir- diveloppement (absence de rhizome) ct I C  Ionc- 
tionnemcnt d 'un  indivitlu ;~iultt . .  
1k-5 c..is;iis compli-ment;tircs ckiivent concr rner  dCs 
pl;1n15 vern:ilisc..; ;i\.ant di.veloppc tin rliizonic* c'est IC' 
w n s  tlrz crttcIc4 qiii sont poiirciiivics actucllc-rnenr 
cc.1lc.s-c.i cln.r;iic.nl pernicttrc ; I  tcrrnc. tlc coriip1ctc.r nos. 
c( )n n ;I 1 w i n  c-c '1 I I :I n t ii I ;I IC: rt i 1 I s:i t i v i  I:I p I I I \  ,I 1' 1' r( )mi e ( ,  
tlc 1:1 I'ivoinc.. 
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1.c virus t st tmnsniis :iii tiilxic p r  frottenient t l ' w  La simple prtic:iution d'elimincr les plants exteriori.;:ini 
cstrxit tlc feuilk de pivoine inkctee. Celiii-ci cit.veloppe les synipthrnes permet deji de rkduire les risques mais 
en cluelqlies jours des lksions locales chlorotiques en matiere de virus cela n'est piis suffisant. I1 existe des 
et/oii nticrotiques. cas oii les symptijmes sont peu visihles voire ;iIwents 

soit durant certaines pkriodes 
clc vegetation w i t  chez c'er 
taines varietes (phenomenc de. 
latence) 
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Tab 1 : Microflore pathogi.ne. n&natotjunc., entornofauric du sol 
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Tab 5 : IRS :iutres ravageurs ct parasites tles parties a&ienncs 

(hlkopteres : Channqons,  CPtoine. Otiorhynques 
<;oclienilles : Pou de San Josi- ((_)u;trlr:lspidiotus pernisiosus) 
Thrips de 1;i fleur 
Nematodes foliaires : Aplielenchoides spp. 
Escargots, liniaces. Fourmis. 
Des affections dont I’origine n’est pas connue. suspicion clc  virris : source d e  niosaique. de f eu iks  

(;onditions 

r\prc:i 1:i f’lor;iison risqiic C i c a  cochenilles 
Anomalies climatiques saisonnikres, modifications des techniques cultunles 
modifications des rnbthodes de lutte : pnrxites induits par la lutte biologiq~c 

LES PROBLEMES 
PATHOLOGIQU ES 

LE ROTRIrnS 

ROVK.\I. 150 FJhI 
’;<:ALA 200 a 250  cc,/hI 

OCTAVE 5 0  g/hl 

LES MALADIES DES TACHES 
FOLZAIRES ET LA ROIJILLE 

DITHANE M-15 300 f l i t  
l%AY<’OR .400 E<: 1 5 0  cc/hl 

1.E P r r r m J M  ET 
PICTTOPHTHORA 

FON(;ARIDE 5 ;I 1 0  g/ni2 

LES PROBLEMES 
PAR AS1 TAl RES 

I.ES OTHIORYNQUES ET 
CETOTNES 

LE TIXRII- 

I.ES ILMACES El’ ESCARGOTS 

IBS NEMATODES 

LE DESHERBAGE 

PRODUITS DE CONTACT OU 
SYSTEMIQUE (ATTENTION AIlX 

PEKIODES D’APPLICATION). 

PRODLrlTS ANTIGERMINAmFS 

WINCH 3 ti 4 I/ha selon le nive:iu 
d‘infcst;ition dt. 1:i pmxllc 





Michel MALLAIT - Charnbre dhgn'czilture du V i r  

RRINCIPALES VARIETES ETUDIEES 

PIVOINES ROSES 

- Sarah Rernhardt 
- Ninon 
-Vogue 
- Reine Hortense 
- Roucharlat 
- Kelwaps Glorious 

- Shirley Temple 
- France Willard 
- Lady Alexander 
- Catharina Fonteyn 
- Miss Eckart 

- Washington 
- Doyen d'Enghein 
- Begain 
- Kelways Lovelv 
- Mme Royer 

- Amabilis 
- Mariette Vallee 

- Mme Boulanger 
- Georgiana Shavlor 

-Jules E l k  
- Alex Fleming 

- Solange 
- Noemie Demap CFleur de Pi-chcr) 

- Mnie Muyssard 
- Claire Dulmis 

~ Ceres 
- Mme Calor 

PIVORVES BLANCHES 

- Odile 
- Festiva Maxima 
- Faust 

- Duchesse de Nemours 
- Immaculi-e 
- h u m  Dessert 

- Candidissima 
- Claude Tnin 

PIVORVES ROUGES 

- Lord Kitchener 
- Inspecteur Iavergne 
- Meissonicr 
- Birket Foster 

-Adam Modzelewshy 
- Kansas 

-Aztec 
. Neon 

Peter Rranc! 



CALENDRIER DE PRODUCTION EN PLEIN AIR 
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RENDEMENT 
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rendement moyen sur 6 ans de 14 varietes de 9 ans 

I u,u 
14,O 
12,o 
10,o 
6 0  
6 0  
4,o 
2,o 
0,o 

varietes 

Odile 

Amabilis 

Mme Muyssard 

Doyen d'Enghein 

Kelways Lovely 
Fleur de Pkher  



Festiva Maxima Felix Crousse 

Candidissima 
Washington 

'i , 

I 

I 
I 

annC3 ann&A ann& 5 ann&E am&? annee8 anneo9 

'4 ! 

Sarah Bernhardt 
Lord Kitchener 

1 

12 , 

I i 
, I  

annC3 an*4 annQ5 an&6 annbe? annee@ ann&9 

Jules Elie 
Boucharlat 



RECAPITULATIF DES CARACTERISTIQUES A G R O N O M I Q U E S  DES VARIETES DU SCRADH 
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LE FORCAGE DE LA PlVOlNE EN PLEINE TERRE 

MATERIEL VEGETAL ET 
CONDITIONS DE IL'ESSAI 

RESULTATS 
CALENDRIER BE PRODUCTION 

Fiquri- I : Cnlrndrier dr production ahri VI plcin a i r  I 

.~ 

MOlS I AVRIL 
SEMAINE 



l:ihle:iiil: 1:roIiition t l i i  rrndcment s011c ahri et ell plein air sur les 3 anni.cs199'. 1998. 1999 
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GENERAL ASPECTS OF FOWER BULBS

World origins of ornamental geophyte genera

Bulb production
6 genera = 90 % of the area devoted to bulb production
The Netherlands = 65 % of the total area

Bulb utilization

* Botanical aspects
reserve organ
roots

* Propagation

* Role ofthe reserve organ in plant growth

* Periodicity of flower bulbs ; Flowering

* Major environmental factors affecting growth and development

* Agronomical aspects

* Pathological aspects

* Breeding





Importance in value of various bulbous genera 
used for a cut flower production as compared to 
rose. 
(value in x 1000 NLG , ofthe products brought to 
the Dutch markets in 2000) 

Cut Flowers 

Rank Genus Value Variation (YO) 
1 
3 
4 
8 
9 
16 
17 
20 
22 
28 
30- 
34 
35 
49 
54 
66 
71 
72 
73 
77 
81 
84 
104 
112 
115 
121 
123 
141 
164 
172 
180 
182 

RQ= 
Tulipa 
LiliUm 
Freesia 
Alstroemeria 
Hippeastnun 
Zantedeschia 
Iris 
Narcissus 
Hyacinthus 
Gladiolus 
Ornithogalum 
Anemone 
Anigozanthos 
Ranmculus 
Nerine 

Liatris * .  
Eremurus 
Crocosmia 
Agapanthus 
Allium 
Dahlia 
Muscari 
Triteleia 
Eucharis 
Gloriosa 
Po liant hes 
Fritillaria 
scilla 
I?& 
Sandersonia 
Convallaria 

1 427 334 
390 41 1 
330 208 
137 207 
96 957 
52 643 
46 792 
38 187 
27 818 
18 356 
16 856 
14 897 
14 505 
9 649 
7 752 
5 427 
4 655 
4 589 
4 455 
3 953 
3 716 
3 472 
2 103 
1430 
1405 
1 209 
1167 

727 
414 
324 
272 

~~ 

+ 10.6 
+ 20.5 
+ 5.5 
+ 4.1 
+ 9.8 
+ 9.8 
+ 32.1 
+ 3.5 
+ 10.4 
+ 20.6 
+ 1.8 
+ 17.5 
+ 15.7 
+12.3 
+ 19.6 
+ 2.0 
- 9.9 
+ 12.8 
+ 14.5 
+ 41.3 
+ 17.1 
+ 7.5 
+ 11.6 
+ 3.3 
+ 37.8 
+ 10.1 
+ 31.8 
+ 15.5 
+ 14.7 
- 15.8 
- 29.8 

25 1 - 17.9 

Vakblad voor de Bloemisterij ,21 a ,2001. 



Table 2 : Classification of bulbous plants based on their primary storage organ(s). 

Group Type Storage tissues Taxa 

Bulbous Bulb Scales and Hippeastrum ; Hyacinthus : Iris 
hollandica ; Lilium ; Narcissus ; 
Tulipa 

Corm Basal plate Colchicum ; Crocus ; Freesia ; 

leaf bases 

(stem) Gladiolus 
Tuberous Tuber Stem Anemone ; Caladium ; Gloriosa ; 

Zantedeschia 
Roots Dahlia ; Ranunculus 

Rhizome Stem Agapanthus ; Alstroemeria ; 

Hypocotyl Enlarged Begonia ; Cyclamen 
Convallaria 

hypocotyl 

Ref : adapted from De Hertogh and Le Nard, 1993. 



Fig. A.27. Irugennoniur. An example of a rhizome comprised 
primarily of a specialized horizontal stem. (Adapted from 
Mathew, 1986). 



Enlrrge/d hypocolyl 

Fig. A.2.8. Cyclamen. An example of an enlarged h y k t y l  
sbrageorgan. (Adarted from Mathew, 1986). 

Fig. A.2.5. Caladium An example of a tu& cornpriced pri- 
marily of enlarged stem tissue. Tuber with 8ix hrge dominant 
buds or sprouts. (Adapted from Harbaugh and Tjia, 1985). 

n 

Fig. A.26. Dohlio. An example of a tuberour root 00- 
primarily of enlarged soot tiasue; (Adapted from De He-h, 
19s9). 



- Fliwar slam 

Fiig.A.24. Cladiolw. An example d a  tuniubd corm comprised primarily denlatged stem eiasue. LafL Erterrul appearana in the 
summer. Right: Longitudinal ration showing d i d  stem structure in the fall. (Adapted from Hartmann et al.. 1990). 

(flower stalk) 

Ramnrnt 
old slam 

Tmrrnlnrl bud 

Body of corm 
(stem tlrsur) 

S u r  d 
corlrwl 
attsehmanl 

Dovoloplng 
roots 



/ Emerged 
inflorescence 

/ 
// 1 I 1  Emerged leaves 

Swollen leaf base 

Unemerged 
inflorescence 

I 

- Dry papery outer 
leaf bases (lunlcs) 

% Basal plate $ip COntrJClilO) 

B J S I l  roots 
(brrnchod and 

Fig. A.Z.1. Hippealrum. An example of J true bulb consisting 
primarilyofenlarged ledbases. New bulbs continually develop 
mm the center with a cycle of four leaves and then a n  inflor- 
e6cew. Barn d the leaves enlarge lo become the scales that 
contain Jlored reserves. The oldest scales disintegrate. 
(Adaptad from Rees. 1972). 

Tunic (dry 
bulb scale) 

Central - 
dauohler \\ 

& Bulb scales 

bud-(bulblel) 

Basal plate 

3 Underground leaves 

' axillary 
(bulblels) 

Fig. A.2.2. Tulipo. An example of a tunicated bulb comprioed 
primarily or annual replacement scale tissue. Longitudinal 
section represenk the stage of development shortly after the 
bulb is planted in the fall. (Redrawn after Mulder and Luyten, 
1928). 

m 

"H" bulb (bud) 

- b J f  wlth bulb11 

Sol1 level 

-Stem roots 
Underground leaves 

Flowerlng shoot 
of mother bulb 

Growing polnt of 
Oaughler bulb for 
r Y X l  uason Shoo1 

Branched contraclik 
basal room 

Growing polnt of 
Oauahler bulb for 

Branched contraclik 
basal room 

Ti. A.2.3. Lilium. An cxampk d a non-tunicated bulb comprised primarily of perennial scale tissue. Lek Outer appearance of an  
unphabd bulb of L hollondicum. Righl: Longitudinal section or tu lb  of L. Longiflorum 'Ace'. dter the flowering slage d 
d ~ l o p ~ ~ t ,  showing the old mother bulb a l e s  and the new daughter bulb scales in the fall at lifting time. (Redrawn after De 
Hertogh et al., 1971). 



Table 3 : Approximate length of the juvenile phase of selected ornamental bulbous 
. generalspecies. 

Length (years) Taxa 
1 

2 Allium sp. ; Gladiolus 
3 

4 Hyacinthus ; Narcissus 

5 Tulipa 

Anemone coronaria ; Dahlia ; Freesia ; 
Lilium regale ; Ranunculus asiaticus 

Allium sp. ; Crocus ; Iris ; Lilium sp. 

~ ~~~ 

Ref: adapted from De Hertogh and Le Nard, 1993. 

Table 4. Examples of artificid propagation systems used for ornamental bulbous 
plants. 

. 
Technique Genus ; species 

Scaling Lilium 

Sectioning of mother bulbs Dahlia -; Fritillaria ; Hippeastrum ; 
Narcissus 

Scooping or scoring of mother bulbs 
Stem cuttings Dahlia 

Leaf cuttings 

Hyacinthus 

Haemanthus : Lachenalia 

Chipping or twin scaling 

in vitro propagation 

Iris hollandica ; Narcissus 

Freesia ; Gladiolus ; Hyacinthus ; Iris ; 
Lilium : Nerine 

Ref: adapted from De Hertogh and Le Nard, 1993. 



P I 
Make sure each cutoff segment of the crown has at least one 
eye 

' 

I 
I - _ _ ~ -  . . . ._-__ . _- - ----- - - I--'- -. .- - --- I Make three or four c"ts 

across the base of ti., 
bulb, through the basal 
plate, but not deeper 

i 

1 1 

I 

I 

I 
i 
i 

! 
j 

I 

. . . .  __  . . 
I Baby bulbs forming on 
I Ihe cut-off end of a leal 

- 

Twin scaling or multiple 
; section scaling works well 
' 

with some kinds of bulbs 
- 
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@ Narcissus 

0 Hyacinthus 
Tulipa 

@ Iris hollandica 

@ 

Q 

8 

0 

63 

< Annee n >< Anneen+l > 
Printemps Ete Automne Hiver Printemps Ete Automne 

't- 
pd 
P1. 
1 *" 

Begonia tuberosa 
Dahlia ; Lilium sp. * 

..  

Gladiolus 
Lilium sp. 

P1. 
~ I .  

4 Crocus sativus WJ 
Nerine + e  1 

n- 1 n n+ 1 

Hippeastrum : Continue : 4 feuilles + 1 Fleur 
Figure 1 : Reprkentation scbkmatique du processus de floraison cbez diverse 
plantes bulbeuses 

\ t * : inition du burgeon floral ; 

- - : bulks en cows de stockaee 

: diff'renciation florale ;" : floraison ; PI. : plantation 
(initiation florale) (organogenese florale) (anthkse) 



1 A D L l  A*.* 

Enmph dthe effecta of seamnal thermoperiodism on growth and development of flower bulbs 

A. Species requiring a warm-cold-warm annual growing sequence 

speeim Summer Fall-winter Spring 

Fhcsia Dormancy release Organogenesis and growth  Rooting, scape elongation, 
flowering, and bulbing. 

Iris hollandica (Dutch Iris) Floral induction 

Tulipa 

Organogenesis (flower and 
vegetative buds) rooting, 
beginning of leaf growth. bulbing. 

End of organogenesis, scape 
elongation, flowering, and 

Organogenesis: Flower and Rooting, induction of scape Growth: Flower stem 
vcgetative bud elongation and bulbing. elongation, flowering and 
differentiation, root bulbing. 
diffcrcntiation 

B. Species requiring a cold-warm+old a v u a l  growing sequence. 

Species Fall-winter Spring Summer 

Conudlaria Dormancy rclease Growth of pre-existing flower Leaf and root growth; 
and vegetative buds: new root organogenesis: Flower and 
production. vegetative buds (will grow 

next year). 

rooting, beginning of growth. elongation, flowering, corm 
enlargement, cormel 
forma tion 

Gladiolus (hybrids) Dormancy release Organogenesis (apical bud) End of flower stem 

Likutnlongi,florum Dormancy release Organogenesis (leaves, Flowering and bulbing. 
flowers and scales), stem 
elongation. 



TABLE 114.1 

Bulb periodicity based on yearly season of leaf growth and development' 

A. Evergmm booledduous) bulb genera 
Agapanthw flricaniu, A CUUICICMI, A proccar, A 
wdshii 
Arirteo 
clioio 
Crinwncwnpanulatum, (+/-I C mooni,  (+/-) C. 
Mriabik 
Cyrhnthwaugusti/oIius, C clatus (syn. Vallota), C. 
broehyscyphw, C. hcrrei, C. rnackcnii, C. montancus, 
C obliquus, C. obrienii, C. rotundilobus, C. 
sanguineus, & staadensis 
DicromO 
Dicta 
Dilatrir 
Eu& 
Cladidusrunpcrvimns 
H A W  albiflos , H dcfonnis 
IIippcosrrum C4maryllis) 
Hymnocalliscaribea, H. littoralis, H. speciosa 
KniphO/ur 
M o m  alticula,M. huttonii, M. spathulata 
Nwirtc ~ g u l a t a ,  N. augustifolia, N. appendiculata, 
N f i a , N .  filifolia. N. fleruosa, N. 
nwonorum,N. modulata 
Pamianthc peruviana 
Pillansia 
SCOdQRUmunbmnaceus, S. multiflorus 
sci&aplwnbccr 
T u l k h i a  
W&npOr/ia thyrsiflora 
Watsoniaaugusta, U! fourcadei, K pillansii, u! 
tubular& W: uyheri 

B. DuMuoue bulb genera that exhibit a summer 
re6tp.riOd 

Anwyllin bdladonna 
Anemow wmnaria 
Babitzmspp. 
comassio 
Ch ionodoxa 
CrocuS 

* h n  
EnQnrion 
Erodhir 
J w h f o b  
h i 4  
FlitiUlUiU 
CJentbW 
Gcodidw (rpp from Cape Province of South Africa) 

Haemanthus amarylloidcs, H. oonaliculatru, h! 

H. pubCPcens, H. sanguineus, H. unifoliatus 
Hyacinthus 
Iris 
lria 
Lriolirion 
Lachcnalia 
Muscari 
Narcissus 
Ornithogalum 
oxalis 
Ranunculus 
Scilla spp .  
Sparuxis 
Tulipa 
Watsonia spp .  

CDCEI'neus,H crisprrs,h! gnaniticru,h! namoqucnais; 

urJ;nea 
C. Deciduous bulb genera that exhibit a winter 
rest period 

Acidanthera 
Allium 
Aktmemeria 
Anemone spp.  
Baliana spp. 
Begonia 
Canna 
Convallaria 
Crocosrnia 
Dahlia. 
Caltonia 
Gladiolus (hybrids) 
Haemanthus humilis, H. montanus 
Hemcmallis 
Hymcnocallis amancaes, H. harrisiana, H. 
narcissiflora, H. pedunculata 
Liatris 
Lilium 
Lywris 
Polianthes 
Scadasus multiflorua, S. punicew 
Scilla spp. 
Tigridia 
Urginto 
Zantcdcschia 
Zephyrantha 

~~ ~ ~ ~~ 

'As indicated under A4.3.2, changes in the environmentel canditions can m e t i m e s  lead to changes in the bulb periodicity. 



Table 1. Packing and Postharvest Storage Temperature Requirements of Ornamental Flower Bulbs. 



Table 1. Packing a d  Postharvest Stomge Temperature Requirements of Ornamental Flower Bulbs, 
con’t. 

Taxa 

Iris 
Dutch Hybrids 
English Hybrids 
Germanica Hybids 
reticulata& danfordiae 

fxia 

Ixiolirion 
Lochenah 
Leucojum 
aestivum 
vernum 

Lilium 
Longiflorum 
Hybrids and species 

Lycoris 
Montbretia 
Muscari ~ 

Narcissus 
Hardy cultivars 
Paperwhites 

Nerine 

Ornithogalum 
dubium 
fhyrsoides 
urnbellaturn & &%?% 

Oxalis 
adenophylla 
demei 

Polianthes 
Puschkinia 
Ranunculur 
(Summer) 
(Winter) 

Scadoxus 
Scilla siberica 
Sparair 
Tigrrdia 
Triteleia (Brodiaea) larn 
Tulip0 
Zuntedeschia 

Adapted fiom De Hertogh and% 

Storage Requirements 
~~ 

Dry and ventilated None 
Dry and ventilated None 
Prevent from drying Peat 
Dry and ventilated None 
Dry and ventilated at 65 to 75 percent None 
relative humidity 
Dry and ventilated None 
Dn, Peat 

Dry and ventilated None 
Dry and ventilated None 
Prevent from drying None 

Prevent from drying Peat 
Prevent from drying 
Dry and ventilated None 
Prevent from drying Plastic 
Dry and ventilated None 

Peat and polyethylene 

Dry and ventilated I None 
Dry and ventilated None 
Prevent from drying 
Short term storage Peat 
Long term storage Peat 

Dry and ventilated None 
Prevent from drying Wood shavings 
Prevent from drying Wood shavings 

Prevent from drying Wood shavings 
Dry and ventilated None 
Dry and ventilated None 
Dry and ventilated Wood shavings 

Dry and ventilated None 
Dry and ventilated None 
Dry and ventilated None 
Dry and ventilated Wood shavings 
Dry and ventilated None 
In closed boxes Peat 
Dryand ventilated None 
Dry and ventilated None 
Dry and ventilated Wood shavings 
Drv and ventilated Polvshmne 

dard 0 9 9 3 ~ ) .  

Postharvest 
TemDerature (c) 
20 to 25 
17 
0 to 5 
20 to23 
20 to25 

20 
9 to25 

20 
2 to 5 
2to-2  

2 to 7 
2to-I  or-2 
13 to 17 
2 to 5 
20 

17 
2 to 30 

17to21 
5 to9 

9 to 30 
23 to25 
20 

17 to 20 
2t05 
20 
20 to 23 

17to20 
IO to 13 
lo to  15 
20 to23 
25 
2t05 
17to20 
17 
7 to10  
17to20 



Optimal. 

I 

t 

I. 

Environmental Duration of 

I = I LeafArea I I Growth Period I under I Conditions 

t- I Physiological State 
Bulb Weight 

4 

1 
Number of Bulbs 

X 
Bulb Size 

1 1 

Planting Date 
Planting Density 
Soil Type 
Nutrition 
I rr i gat i on (m o i s t u r e) 
Climatic Conditions 
(light, temperature, rainfall) 
Disease and Insect Pressure 
Harvesting Date 

Figure 1 : Schematic relationships of the major factors affecting plant growth 
and bulb production of ornamental flower bulbs (geophytes). 



TULIP 

GENERAL ASPECTS : 
Origin 

Classification 

Bulb production 

Bulb utilization 

Propagation 

Breeding 

’ GROWTH AND DEVELOPMENT 

FACTORS AFFECTING FLOWER INDUCTION 
Bulb size 

Temperature 

Root activity 

FLOWER AND ROOT DJFFEREhTIATION 
Flower bud differentiation 

Effects of storage temperature on flower bud and root differentiation 

PLANT GROWTH : FLOWERING AND BULBING 

Effects of storage temperature on flower bud growth 

Effects of storage at low temperature on flowering and bulbing 

Effects of high temperature applied before or after storage at low 
temperature ; relations between bulbing and flowering 

Effects of temperature on growth of planted bulbs 

Effects of ethylene 



BULB PRODUCTION 
Bulb enlargement / propagation rate 

Selection of a planting stock 

Effects of storage temperature 

Effects of planting date 

Planting density and depth 

Agonomi c requirements 

Effects of Spring temperatures 

Planting c to harvest requirements 

Bulb harvest and post-harvest operations 

FLOWER PRODUCTION 
Accelerated flowerinrz Y ; Forcing 

Bases 
Forcing techniques 

Del aye d flowering c 

Physiological disorders 
Flower abortion 
Topple 

DISEASES AND PESTS 



TULIPE 

cond it ions Surface 
fo I i a i re vegetation favorables 

en Duree de 
X 3endement = 

2- I 

Etat Physiol. I 
t- Densite 

Calibre 

h 

Bulbes 
plantes 

Nombre de bulbes I+- 
-I 

Taille des bulbes 1 

I u 
Date de Plantation 

Eau 
Fertilisation 
Energie 
lumineuse 
Temperature - Printemps 

trais 

Duree de 
vegetatior 
longue 

0 

Printemps 
chaud 

Duree de 
vegetation 
coude 

Date de Recolte 



hampe florafe 

bul be-fils 

fissu du bourgeon 

axitlaire principal) bulbe-fils exterieur 
(issu du bourpeon 
extdrieurj 

bulbes-fils 
secondaires 



TABLE B.35.17 

Influence of the type of mother plant on the capacity of the 
bulb to initiate a flower and its dry mattes content 

Types of No. of bulbs having initiated a Bulb 
mother flower (50 bulbs checked per weight dry 
plant' Class) matter 

(%I 
1 3 g  3-5g 5-7g 7-9g 

Apeldoorn 
C 0 
R 0 
A 0 
B 7 
Paul Richter 
c 0 
R 0 
A 5 
B 45 

0 
0 
0 

47 

5 
-0 
33 
50 

0 
0- 
17 
50 

31 
14 
50 
50 

12 
5 

42 
50 

48 
36 
50 
50 

28.2 
28.2 
31.0 
35.8 

40. G 
35.2 
39.6 
42.6 

*c: Control - normal plints. 
Fk Plants whose aerial parts have been suppressed and only 
possessed roots. 

5: bulbs not planted, in which daughter bulb enlargement 
took place in dry conditions. 
Reference:.Le Nard, 1986a. 

' k Plants whose rmts have bee11 suppressed. 
\ 



TABLE B.35.8 

Etrects of duration of 9o'C storage of tulip bulbs on subeequent flower bud differentiation and rooting for Tau1 Richter' 

Lihingdate Temp. Flower bud differentiation at 2O'C Rooting at 15'C 

Date of stage G* Days at 2O'C 75% rooting Days atter planting 

28 May 20% dry 6 Aug 70 15 Oct 140 
59 5 Oct 1% * 1 week 3O.C 2 Aw 

2 weeks 3o'C 26 Jul 45 19 s e p  114 
3 weeks 3O.C 23 Jul 35 10 Sep 105 

18 June W C  dry 6 Aug 49 12 Oct 116 
1 week 3O'C 26 Jul 31 6 Oct 103 
Z weeks 3O'C .26 Jul 24 24 Sep 84 
3 weeks 30'C 2 Aug 24 14 Sep 67 

*For determinetion of stage C. bulbs were either stored at 22.C immediately after harvest or at 30'C followed by 2O'C. Ear 
rooting, bulbs were planted at 15'C either immedia:?ly after harvest or after the  30'C treatment. 
References: Le Nard, 1972; Beijer, 1942. 



TABLE 3.35.12 

Effects of duration of a 30% treatrrent applied after bulb 
lifting on subsequent plant gmwth of 'Apeldoorn' tulips. 

Parameter measured Weeks at 30'Cb 

1 3 5 

Days for mot emergence 
% of flowering plants 
Date of 50% flowering 
(December) 
Days to 50% flowering 
Flower shoot (cm) 
Flower (cm) 
Roat weight (g) 

'Aerial parts weight (8)' 
Daughter bulb weight (g) 
Mother bulb weight (g) 

2 
loo 
29 

70 
57.2 
6.5 , 
5.7a 

39.9a 
7.9 

15.6a 

1 
'. 00 
22 

63 
573 
6.5 

10.4b 
4Mb 
8. - 

14.2ab 

1 
loo 
30 

61 
54.3 
6.6 

- f2 .k  
43.35 
8.4 

f3.5b 

"30 bulbs planted at 14-17'C after a 1L-week treaty :ne at 
5'C applied at stage G for each treatment. 
bNumbers followed by different letters in rows are signifi- 
cantly different at P = 0.05. 
'Aerial parts: flower shoot 4 flower + leaves. 
Reference: Le Nard, 1980a. 

. 



i 
I 

I 
I / / 

W e  e k s after plantlng 

Fig. B.35.10. Growth of flower shoots produced by 'Pad Richter' 
tulip bulbs stored for 5, 10, 15, 20 or 25 weeks at IQ"C, before 
p lh t ing  at  Ile16"C. (Le Nard and Cohat, 11968). 



TABLE B.35.16 
IntluentedthepwingareainFran~and ofthedegreeofplant maturityat bulbharvestonsubsequentflowerdifferentiation 
for 'Apeldoorn' tulips 

Year Crowingnrea Degreeofplant D a t e d  Date of Days to Height (mm) of 
infiance' maturity lifting w e  G reach G~ flower bud at stage G 

____ ~ ~ _ _ _ _ _ _  ~ ~ 

1982 sw Mature 8 June 12 July 34 5.8 
West Immature 7 June 23 July 46 5.1 

Mature 16 June 20 July 34 5.3 
1983 sw Mature 14 June 18 July 34 5.9 

West Immature 10 June 25 July 45 4.7 
f Mature 17 June 27 July 40 5.0 

~ ~~ 

'High temperatures occurred in late spring in the Southwest (SW) and cool temperatures in late spring in the West. 
bBulbs initially stored one week at 34'C then placed a t  20.C; size 12/13 cm. 
Reference: Le Nard, 1986a. 



TABLE B.35.9 

Effects of duration of 30°C post-harvest treatment on sub- 
sequent flower bud differentiation at 20°C for “b$x>e%doosn’ 
tulips 

W e e k  at 30°C 

1 3 5 
~ ~ ____ ~ ~~ 

Days at 20°C to reach 38 24 20 

Height of flower .bud at 3.8 4.7 5.5 

W . G  
Date of stage G 2 8 J d y  %July 7August 

stage G (mm) 

Reference: Le Nard, 1980a. 



TULIP PLANTING DENSITY (bulbs / meter) 

Bulb size Beds 
4-5 rows 4 rows 6 rows 
8-9cm 12- 14cm 8-9cm 

(cm ) 

10 25 30 25 
30 35 25 

8 3 0-3 5 35-40 25-30 
9 

7 50-60 55-65 50-55 
5r7 70- 1 00 80- 125 50-80 

Ridges 

25-28cm 

5 0-55 
55-60 
60-70 
100-1 10 
140-200 

Ref: cnb Markt Vkie , 13 ,2000 



7 5  3 4  

67- ?=F1 

33 

3 4  

93 

36 

3 4  9 6  

9 5  A 0 0  

- / i o 0  

m 0 0  

A 0 0  

A 00 



1lbl0.u 4. - TULIPE : INFLUENCE DE'LA TEMPERATURE DE CONSERVA- 
TION ET DE LA DATE DE PLANTATION SUR U DATE DE 
FLORAISON ET LE RENDEMENT EN GROS BULBES. 
- CV. ' APELDOORN ' ET ' PAUL RICHTER ' . 
- RESULTAT POUR 1.ooO BULBES 7/11 PLANTES (500 BULBES 

9/11 + 500 BULBES 7/9 PAR PLANTATION). 
- PI 
- CONSERVATION. - T : TEMPERATURE AMBIANTE ; 2O'C : 

: 10 SEPTEMBRE - P, : 29 OCTOBRE . 

M'C JUSOU'AU 10 SEPTEMBRE; 20% + 17% : 20% 
JUSQU'AU 10 SEPTEMBRE, PUS 17%. 

Nombre 
Date 75% r6coltb 
Floraison 

12/+ 1 11/12 

PO'C I 12 avr4l I 681 I 141 

S27 237 

3 avrll 455 324 
-- 

7 avrll I 357 I 378 + 17% I 

Nombre b u l b  
ramen6 I I'hectan, 

12/+ I 11/12 

265.500 i i a m  

227.500 162.m 

178.500 170.500 -- 
178m 189.m 



DiuphOer bulb and leave fresh weipth, 0000 
u., (15 plants) 

- 0 - bulbs 

- 0 -  leaves 

750 

500 

250 

. 200 

150 

160 

50 

- bulbs - leaves 

k flowering 

Q1-%7 02-14 03-14 04-11 Q5-€l9 06-06 06-21 

Fig. B.35.18. Eflects of storage temperatures on total annual 
plant growth of 'Paul Richter' tulip bulbs, l w l l  cm in cir- 
cumference. W indicates bulbsstored at20.C. C indicates bulbs 
stored at 20'C and transferred to 24'C two months before 
planting. (LR Nard, 1978). 



TABLE B.35.23 

Dutch recommendations for temperature 
tulip planting stock groups 

treatments for 

Group Temperature CC) 
~ 

F i r s t 3 4  weeks Aug. &pt. Oct. NOV. 
after harvesting 

I 
I1 
111 

25 
25 
23 

20-17 17 17-15 15 
20 20 17 15 
23 25-27 20-17 17 

Rcfercnce: Rijkstuinbouw,consulenten, 1963. 



TABLE B.35.21 

Efk&~ of bulb shape on production of 'Paul Richteftulips, results are for 1000 bulbs planted bulbs per bulb size 

glanted(un) Bulbshape Harvested 

No. of large bulbs Wt. of planting stock (kg) 

W U P  10n1 Wl 0 6/8 (6 

810 R und 262 475 3.6 1.6 0.8 
Flat 190 372 4.6 0.8 0.4 

7P3 Round 65 416 6.6 0.7 0.6 
Flat - 70 8.0 2.0 0.2 

Reference: Le Nard, 1978. 

TABLE B.35.22 

Etrects of bulb type on yield of 'Apeldoorn' tulips, 500 bulbs planted per type 

Grade (cm) Planted Harvested 

Type. wt. (kg) Number of large bulbs Weight of planting stock (kg) 

lWUP 11/12 9/11 719 5/7 (5 
~~ ~ ~ ~ ~~ 

9/11 Round 7.610 105 215 3.375 1.300 0.770 0.520 
Flat 7.115 34 155 6.485 2815 1.120 0.785 

7t9 ibund 4.885 35 154 4.270 1.290 0.780 0.785 
Flat 4.500 - 21 3.330 2.670 1.370 0.800 

'Round bulbs: produced by vegetative plants. Flat bulbs: main bulbs of flowering plants. 
Reference: Le Nard, unpublished results. 
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Fifure 3. Elongation 2 14O-16OC ou 18O-2OoC des plantes 
issues de bulbes prgalablement conserv6es pen- 
dant 4 mois & 2O-3OC : cv "Olaf" et "Paul 
Richter". 



BULBOUS ms (DUTCH mrs TYPE ) 

GENERAL ASPECTS 
Origin 

Production 

utilization 

Propagation 

Breeding 

GROWTH AND DEVELOPMEhT 
Growth periodicity 

Flower bud differentiation 

Factors affecting flower induction 
Bulb size 
Temperature 
Ethylene 

Flowering and bulbing 
Effects of storage temperature 
Effects of light intensity 

Effects of temperature on planted bulbs 

BULB PRODUCTION 
Problem : control of flowering 
Effects of storage temperature 

Selection of the planting stock 

Planting date 

Planting density 

Requirements from planting to harvest 

Harvest and post-harvest operations 

FLOWER PRODUCTION 
Accelerated flowering : Forcing 

Bases 
Forcing techniques 

Delayed Flowering 

Physiological disorders 

DISEASES Ah'D PESTS 



Tableau 5. - IRIS : POURCENTAGES DE BULBES APTES A DIFFERENCIER 
UNE FLEUR A LA SUITE DE DIFFERENTS TRAITEMENTS A 30°C. 
CV. ' IDEAL '. 

I Calibre du bulbe 

21 jours . . 

I lo/+ 1 9/10 

98 85 

I Duree du traitement 
42 jours . .  

49 jours .. 
a 30.c 

91 

8/9 

41 

57 

85 



T a b l e  3. E f f e c t s  of d u r a t i o n  of t h e  3 0 ° C  t r e a t m e n t  on t h e  number of 
leaves per p l a n t .  

- t h e  t w o  s p a t h e s  are n o t  i n c l u d e d  i n  t h i s  number 
- only data c o n c e r n i n g  p l a n t s  which have  i n i t i a t e d  a f l o w e r  

- numbers followed by d i f f e r e n t  l e t t e r s  are s i g n i f i c a n t l y  
are reported 

d i f f e r e n t  a t  P = 0.05 

Bulb  g r a d e  10-11 c m  9-.10 c m  

No. of plants w i t h  
4 leaves 

i J 0 .  of plants with 
5 leaves 

No. of p l a n t s  with 
6 leaves 

6 1 12 4 

37 14 33 30 

2 26 0 11 

Mean leaf no. 4 .9  a 5.6 b 4 . 7  a 5.2 b 



Table  2. Effects of d u r a t i o n  of t h e  30°C treatment on subsequen t  
s p r o u t i n g  and f l o w e r i n g  ; cv. ' I d e a l ' .  

- cold t r e a t m e n t  : 6 w. 9°C + 2 w. 17°C 
- p l a n t i n g  d a t e s  : 29 Sep t .  f o r  t h e  10-11 c m  ; 13 O c t .  f o r  

- 45  b u l b s  per t r e a t m e n t  were p l a n t e d  
t h e  9 - 1 0  cm 

Bulb grade  10-11 c m  9-10 c n l  

Trea tment  

Date 50 % s p r o u t i n g  6 Oct . 1 3  Oct 16 O c t  22 O c t  

.go. v e g e t a t i v e  p l a n t s  0 4 0 0 

do. f lower ing  plants  42  11 44 2 1  

do. plants  wi th  b l a s t e d  
flower 3 30 1 24 

147 



Fig. B.25.2. Cross sections through a round bulb from a three- 
leaved non-flowering plant  (left) and a flat bulb from e flower- 
ing Dutch iris plant 'Imperator' (right). L: tunics, formerly 
being the basicsheaths ofthe leaves; R: bulbscales. (Rererence: 
Blaaiiw, 1935). 

Fig. B.25.3. Non-flowering, three-leaved plant of Dutch iris 
'Imperatw' showing a new round bulb enclosed by the basic 
sheaths  of the  leaves (L1,Z and  3). (Reference: Blaauwp, 1935). 

Fig. 8.25.4. Flowering Dutch  iris plant 'Imperator' showing a 
cluskr of bulbs a t  harvest. L!, 2 and 3 a r e  leaves and A-G 
young bulbs. (Reference: 3laauw, 1935). 



Effect of the duration of exposure t o  ethylene a t  a concen- 
tration of 5 @/liter on the flowering response of iris bulbs 
cv. Ideal, size 9 cm 

Duration % % Number of 
(hours) Flowering Abortion leaves 

0 
1 
2 
4 
8 

16 
32 
32 hours of 

purified air 

2 
41 
88 
93 
92 
99 
91 
1 

98 
57 
12 
5 
7 
1 
7 

96 

6.0 
5.5 
5.0 
5.0 
4.9 
5.0 
5.0’ 
6.0 

Reference: Duineveld and De Munk, 1983. 



cv. ’Ideal’ 

Calibre > 10 cm 

Temoin Ethephon Temoin ethephon 

8 jours 0 jours 
21 jours a3OoC 21 jours a3OoC 

a temperature elevee 30oC 13 jours 300 C 13 jours 
a 220 c 

Calibre 9-1 0 cm 

Nature du traitement a + a + 

a 220 c 

96 4 93 
YO floraison I 

Oio plantes vegetatives 45 3 37 5 

a avorte 24 I 59 2 

(Fleurs epanouies) 31 

Yo plantes dont la fleur 

u P.H.M.  - Revue Horiicole n, no 255, mars 1985. 33 

cv. ’Prof. Blaauw’ 

Calibre > 11 crn 

Temoin Ethephon Temoin Ethephon 

12 jours 12 jours 
21 jours a3OoC 26jours a3OOC 

a + a + 
300 C 9 jours 30oC 14jours 

a 220 c 

Calibre 10-1 1 crn 

a 220 c 

14 99 12 99 

84 1 88 1 

2 0 0 0 



Length in cm 
I] Flower stem w v7J Leaves 



"/,, f lower I ng 

190 

80 

60 

4 0  

20  

10 20 30 40 

Cai /day/crn2 

Fig. B.25.14. Relation between the daily amount of light and the 
flowering percentages of Dutch iris 'Imperator' in 7 successive 
years from 1952-1958: + 1952, A 1953; 1954; x 1955; 0 1956; 
0 1957; 1958. (Reference: Hartsema and Luyten, 1962). 



1 5 1 0  15 2 0  25 301 5 
December January 

da te  of f ir;t flowering 

Fig. B.25.15. Promotive effect of high night and low day kmp-  
eratures on the development of flower buds of Dutch iris 
Wedgwood’ plants. (Reference: Kamerbeek, 1969). 



- Tb 2 : I n f l u e n c e  des conditions d e  c o n s c r v z t i o n  des bulbes sur l e  p o u r c e n t c . ~ . ~  

de f l o r o i s o n  e t  IC noxbre d e  b u l b c s  commerc ia l i s ab le s  obtenu  5 p a r t i r  de 

500 bulSes  p l a n t c s  p a r  l o t .  

C 

IDEAL 

PROF. 

BLE\AU!; 

I I I 1 I 

7/8 

I 

$ de Nornbre de b u l b e s  comrmciclisnklcs 
F l o r s i s o n  de cal ibre 

e 8/53 ' 9/10 I O / +  

T 42,6 24 81 122 

2 C k 5 O  5 , 8  4 3  20 1 1 75 

20+2 CI 15,5 105 138 I D S  

T 2,o Ill 201 93 



TABLE B.25.2 

Percentages of flowering plants and saleabl bulb p rduc -  
tion of Dutch iris ‘Ideal’and ‘Professor Blaauw’ after storage 
of the planting stock (“Twijfelmaten’? at various constant 
tempera turcs 

Storage % Flowering % Saleable bdbs 
tCIIlp, 
CC, ‘Ideal’ ‘Prof. Blaauw’ ‘Ideal’ ‘Profo Blmuw’ 

1 
1 
4 
18 
28 
4 8  
55 



Tableau 1. - 

R6colt4 . . PI 

Plant6 lw+ 9/10 8/Q 

453 263 114 

-. 

irsu de 4/5 . 
\ 
a n d  ' 218 310 225 

irsu do a/+. 

IRIS : INFLUENCE DU TYPE DE BULBE'PLANTE ET DE LA 
DATE DE PLANTATION SUR LA PRODUCTION DE GROS 
BULBES RONDS m. 

- CV. ' tDEAL I .  

- RESULTAT POUR 1.OOO BULBES PLANTES. 
PLANTATION : PI : 13 OCTOBRE - PI : 12 NOVEMBRE. 

Pl P, - 

320 

183 293 283 296 

Tableau 2. - IRIS : INFLUENCE DU TYPE DE BULBE-PTNTE-ET-~E-~ 
DATE DE PLANTATION SUR LA PRODUCTION DE GROS BULBES 

RONDS *. 
- CV. ' WEDGWOOD '. 

CMIBRe 6h 4 : 
ISSU DE BULBEWERES DE CALIBRE 415 
ISSU DE BULBES-MERES DE CALIBRE 6/+ 

31 





8/+ 

7-8 

6-7 

5-6 
\ 

4-5 

41- 

DUTCH IRIS : Planting density (meter ) 

Bed : 4 rows 
round flat round flat 

Ridge (25-28cm) 

52 60 105 120 

60 80 120 160 

80 110 160 220 

110 145 220 290 

265 530 



LILY 

GENERAL ASPECTS 
Origin 

Botanical diversity 

Bulb production 

Bulb utilization 

Propagation 

Breeding 

GROWTH A,ND DEVELOPMENT 

FLOWER DIFFERENTIATION 

EFFECTS OF EWIRONMENT'.~ FACTORS ON FLOWERING 
Storage temperature 
Temperature and light after planting 

BULB PRODUCTION 
Propagation : bulb scaling 

Agronomical aspects 

Planting : density : planting depth 

Planting to harvest requirements 

Bulb harvest and post-harvest operations 

CONTROL OF FLOCVERING 
Bases of all year round flowering 

Control of plant height 

Physiological disorders 

DISEASES AND PESTS 



I 



. 

n:iuu'c trtrtnnct (1..  longiflorum) 

tulhiind (L. piirdalinum) 

klokvormig ( L.canadensc) 

/ 

schaalvormig( L. bulbiferum) 

P open bloem ( L .  catesbaei) 



. Details of germination of Hypogeal (slow) and Epigeal (quick) germinating 
types of lilies. . .  



Figure 2. Schema of phasii development of above-pund (primary axis stages P-1 to P-5) and below-ground (secondary axis 
statgee S-1 to S-5) orgnns in M u m  hgifZotum. 



INFLUENCE DE LA CONSERVATION DES BULBES 
A TEMPERATURE BASZZ SUR LA FLORAISON 

DU LIL. LONGIFLORUM ; cv. "ACE" 

(de HERTOGH, 1974) 

Duree de 
conservation, 

en sem. 

0.5"C 

2.5 "C 

4.5 "C 

6.5 "C 

Duree du 
forpge 
en j 

135 

119 

107 

104' 

Etalement de Nb de Nb. de B.F. 
feu i I les la floraison 

en .j 

34 

20 

16 

13 

180 

134 

104 

85 



. .  . .  

Influence de  la temperature s u r  la dur6e 
du dorpge ; cv. Enchanternen :. 

Temp "C 

I 2  
15 
18 
21 
24 

Dur6e ForCage 0) ,. 

125 
94 
77 
64 
55 

(Baardse, 1977) 



Influence de la temperature, "C, sur ia IoragueL - des 
tiges et le nombre d -  fleurs par tige ; cv. Enl-..antement 

Date de 
Plantation 

3 Decembre 

5 Janvier 

4 F6vrkr 

LongueLrr des tiges 
. 13" 15" 18' 

. .  

62 54 49 

62 56 48 
. 

65.  56 53 

Nbr de flews 
1 3 O  15" 18" 

8 3  7,s 714 

8,4 7,8 716 

8,9 7,s 7,7 

(Baardse, 197'7) 



Influence de %a date de plantation et de la temperature 
. de serre sur la date de floraison et le pourcentage 

d'avorternent de fleurs ; cv. Harmony. 

Plant. 3 D6c. Plant. 8 Janv. Plant. 3 Fev. 
Flor. % Av. Flor. % Av. Flor. % Av. 

Temp, "C 

13 30 Mars 4 15 Avril 0 3 Mai 0 

15 9 Mars 43 2 Avril 11 26 kvril 5 

18 l e r  Mars 69 25 Mars 31 14AvsiI 12 

(Baardse, 19Y7) 



LILY 

EFFECTS OF LIGHT 

0 PHOTOPERIOD 

Long days promote flowering : 

- applied before flower differentiation :number of leaves and flower 

- applied after flower differentiation : earlier flowering and longer stems 
decreased 

Long days can partty replace a cold treatment 

Short days can promote flower bud abcission 

IRRADIANCE 

Low light intensity promote bud abortion and bud abcission 
cv. Enchantement : abortion : < 30 caVcm2 /day 

abcission : (60 cal /cm2 /day 

Affects plant height 



Bouturage d’kcailles 

Prklever des kcailles sur des bulbes sains 
.c 

Trempage dam fongicides 
I 

Placer les kcailles dans un mdange 
eau + vermiculite (2I/lOl.), a raison de 2 vol. 
d’kailles / 5 vol. de vermuculite humide. 

Mettre dans des caisses dont les parois sont 
recouvertes d’un plastique (e.- 30 fb 5Op). 
(En pratique : dans une clayette a bulbes :- 3 a 
3,5 kg d’kailles : - kcailles de 40 bulbes 18/20). 

\ 

Placer $. @pendant 7 a 9 semahes 
1 

Puis B m p e n d a n t  4 sernaines 

0 1 a pendant 8 semaines, puis 
plantation a l’exteriew 



PLANTING DENSITY 

BuIb sue number/are 
(4 

10-12 6000 

8-10 7000 

6-8 7000-10000 

5-6 

4-6 

7000- 10000 

22000 
.. 

* : commercial bulb production 
** : seed bulb production 

number / meter 
bed ridge 

20 40 

25 50 

25-35 50-75 

25-35 50-75 * 

80 160** 

Ref: cnb MarktVisk ,68,2000. 

, 
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Mot her Bulb 

July Sept. 1 Nov. Jan. Mar. May July 
Harvest Planting Flowering Harvest 

FIG. 2.2 
FLOWERtNG TULIP. 

ANNUAL QROWTHAND SENESCENCE CHANGES OF MAJOR ORGANS OF A 



HYACINTH 

GENERAL ASPECTS 

Botanical aspects 

World production 

Propagation 

Breeding 

GROWTH AND DEVELOPMENT AiND FLOWERING 
Growth and developmental cycle 

Influence of external factors 

Flower bud differentiation 

BULB PRODUCTION 
Techniques 

Agronomic requirements 

Post-harvest storage 

CONTROL OF FLOWERING 
Bulb preparation and forcing techniques 

Physiological d is0 rders 

DISEASES 



HYACINTH 

RPREPARATION : Early forcing 

30°C - 2weeks 
2wc- 3wteks 
23°C , until stage A2 of top floret 
17OC 

slbIWG ROOM 

)oc , until the roots grow out of the boles of the pots 
SOC , until the shoot reaches 2.5 cm out of the bulb nose 
S2OC to maintain short shoots 

C.E”OUSE 

23°C for early forcing 
ISOC for medium forcing 
U-16OC for late forcing 

m 
Ethephon : spray ;lo00 to 2ooQ ppm , when florets do not show color 

If necessary, a second application, 2 days later 
Late applications promote plant senescence 



HYACINTHUS 341 

TABLE B.24.1. 

Roweringpcriods and programming chart for forcing hyacinths 

R o W e r i n g p e r i O d  Bulb' type Time of Dates into Approximate Weeks of cold 
planting greenhouse flowering date 

S p t .  17-22 Dec 1 Dec 20 10 
Dcc 8 Dee 28 11 
Dee 15 Jan. 3 12 

H-1 Dec 2 W a n  13 PR 

Dee 22 Jan. 11 13 
H-2 Jan. 14-Feb. 8 PR or RG sept. 25430 Dcc 26 Jan. 14 13 

Jan. 5 Jan. 21 14 
Jan. 11 Jan. 27 15 
Jan. 17 Feb. 3 16 

H-3 Feb. %Feb. 28 RG Oct. 24-28 Jan. 26 Feb. 9 13 
Feb. 2 Feb. 14 14 
Feb. 9 Feb. 21 15 

H d  Mar. 1-Mar. 18 RG Nov. 10-15 Feb. 17 Mar. 1 15 
Feb. 24 Mar. 7 16 
Mar. 2 Mar. 13 17 

H-5 Mar. 19-Apr. 9 RG Nov. 10-15 Mar. 10 Mar. 19 18 
Mar. 16 Mar. 25 19 
Mar. 23 Apr. 1 20 

H-6 Apr. 10-Apr. 20 RG Nov. 1&15 Mar. 30 Apr. 10 21 
Apr. 6 Apr. 16 22 
Apr. 13 Apr. 20 23 

'PR = Prepared Bulbs; RG - Regular Bulbs. Reference: De Hertogh, 1989. 


