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Plum Pink 85 100-130 All Year 

100 90 All Year 
- 

- -. ~ ~ - - . - - __ 
Red to Crimson 130-140 80-1 10 All Year 

All Year 

Red to Pink I10 130 All Year 

- __ ___" - ____I__ - - ___  I - -.- - 

. - .  

Spring. Summer 
- - .  . 

Dark Red 120 I20 All Year 

- . - - 

Pink and White I10 100 All Year 

Pink and Pink Rib 100-105 125 All Year 

Dark Pink 90-95 110-130 All Year 

- . 

- 

Light Pink 75-85 80 Spring 

Pink with White 110 I30 All Year 

Bright Pink 90- I 0 0  100-1 10 All Year 

Red and Pink 110-1 15 85-90 Spring. Fall 

Dark Red I20 I20 All Year 

All Year 

- __ - __ __ _ _ _  - 

- _ _ -  _ _ -  __ 

White with Red Spots 
.. . 

Soft Pink 100 80 Spring, Fall 

Soft, Light Pink 70 70 Spring 
. .  - . 

Light Pink 85 90 Spring 

Red with White I30 100 All Year 

Light Pink with Spots 90- I 0 0  85-100 All Year 

Pink/Yellow/White 95-130 80-90 All Year 

Light Pink 90-95 70-100 All Year 

Red with White I15 80-100 All Year 

Light Pink 105 1 IS All Year 

Light Pink Spring, Fall 

__ "_ ____ . . __ - - - - _I ___ - I - - - - 

Pink with Yellow Center 95 I 15 Spring 

Pink and Cream 90- I 0 0  80 Spring, Fall 

Cnrnson to Red 130 80-90 All Year 

White with Red 100 100 Spnng, Summer 

Light Pink and White I30 100 Spnng, Summer 

_ _  - .- 

90- 120 All Year 
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- Color Forcing Time Height (em) Planting Time Cultivar 
Plii i i i  K e J  I00 1 00 Spring. Surnniei 

I I0  I00 All Year 

115-120 90- I 20 ,411 Year 

Spring Fall 70-90 

I 1 5  All Ycar 

I20 411 Year 

60 Sprinp 

All Year 

All Y e x  

Hiight I ) x h  Pinh 

C l l n l ~ o n  Kcd 

Light P i n W  c l l o ~  

Red L\ith h h i t c  

L y h r  Pinh \+it11 Spott  

C l t x  Pinh 

I 10- I 20 

I 0 5  

80 Spring, Fall 

9 5 

I10 

90- I I0 All Y e x  

All Year 

Spring Fall 

All \i ear 

All Year 

I00 

90-100 

I 15 

I10 

Light ( ’ l e x  Pinh 

I h r h  Clex  Pinh 

Light Pinh .ind White 

Raspherib Pink 

90 All Year 

All Year 

All Yex  I25  9 0 Soli Pink 

S o i l  h n h  

I i cd i  Pu rple 

Bripht Rcd t i l t h  White 

K tdiM’h1te 

Light t’lllh 

Criiiiwn Kcd 

I I 0  Fpnng Surrirnci 

All Ye,ir 

All Year 

All Year 

All \i txi 

I00 

120 

I 1 5  

90- I00 

I icd I0 Clllll\on I 1 5  70-90 All Year 

I15 85-95 Spring. Fall 

l i ed  1” ( 11111\011 I00 120 80 I00 All  Y car 

Hiiyht l’irih 90- I00 loo- I I0 Spring 5uiiinit.i 



"Flo,tIer induction OJ' Orieri- 
tul hihrid lilies ~ i ~ ~ i ~ l l y  oc- 
cL(rs prior to shoot enzer- 
gence. 

M i n n e s o t a  C o m m e r c i a l  F l o w e r  G r o w e r s  B u l l e t i n  

strongly fragrant, are 
large (3-6" in diameter) 
and are oriented horizon- 
tally. In addition, flowers 
can be spotted or unspot- 
ted. In general, Oriental 
lily flowers are longer 
lasting, are larger and are 
more fragrant than Asi- 
atic hybrid lilies. 

Flowering 
Flower induction of Ori- 
ental hybrid lilies differs 
from the Easter lily in 
that flower initiation is 
believed to occur prior to 
emergence. However, 
whether this occurs on all 
Oriental hybrids is not 
likely as when buds natu- 
rally initiate varies 
greatly among different 
Asiatic and Oriental hy- 
brid lilies. Although 
there appears to be great 
variation in when Orien- 
tal lilies initiate flowers, 
the effect of different en- 
vironmental treatments is 
consistent across species/ 
hybrids. The responses 
of flower induction/ 
initiation to the environ- 
ment are outlined next. 
Temperature: Exposure 
of li ly bulbs to cool tem- 
peratures increases stem 
elongation and hastens 
flowering. I n  general, 
flower induction and ini- 
tiation i n  Asiatic and Ori- 
ental hybrid lilies occurs 
during the cooling proc- 
ess. Bulb respiration 
(oxygen release) in- 
creases and then de- 
creases during cooling 
suggesting that there is 

significant activity within 
the bulb during cooling. 
The decline in respiration 
marks the end of flower 
initiation. Therefore, res- 
piration rate may be used 
as an indicator of the 
stage of flower initiation. 

Oriental lily bulbs are 
cooled at 3539°F for 8- 
12 weeks to initiate/ 
induce flowering. Part of 
that cooling process is 
conducted while bulbs 
are shipped from Europe. 
The broker generally con- 
ducts the remainder of the 
cooling treatment. Bulbs 
intended for later forcing 
(after January-February) 
are frozen until they are 
needed; bulbs can be held 
in moist peat for months 
at 30'F. If you freeze 
bulbs, do not allow the 
freezer temperature to 
drop below 28"F! If 
bulbs are frozen. defrost 
bulbs slowly at 4555°F 

(1-3 days). If you re- 
freeze already thawed 
bulbs, flower bud number 

can be reduced and/or 
flower bud development 
may be distorted. Bulbs 
must be kept moist during 
the cooling process. a h  

moisture is required for 
the physiological proc- 
esses associated with ver- 
nalization (flower induc- 
tion due to cold) to occur. 

As with Easter li ly,  days 
to flower, flower bud 
number and plant height 
decrease as the length of 
the cooling/freezing treat- 
ment increases. This is a 
generalization and may 
not be true for all Orien- 
tal hybrids. For instance. 
flower bud number of the 
hybrid 'San Souci' in- 
creased from 7 to 1 1  
flowers per plant a s  the 
length of the cooling 
treatment increased from 
6 to 9 weeks. 

Photoperiod: All spe- 
cies in the genus Liliirm 
appear to be facultative 
long-day plants, i.e. long- 
day conditions hasten 
flower initiation but are 
not essential for tlower- 
ing to occur. However. it 
appeal-s as though long- 
day conditions can not 
completely replace a 
coo I i ng treat men t i n  t hc 
flower induction process. 
H o we ve I-% c x po s lire of 
plants to long-day condi- 
tions can partially substi- 
tute for cold treatment 
but plant quality is sacri- 
ficed a s  bud count per 
plant is decreased and 
plant height at anthesis 
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i ncrc;iws. There fore. 
there i \  an apparent cold 
re q u t rc me n t !'or flowering 
ol' man! Oriental hybrid 
lilie4. I .C .  the! h'ive an 
(1 h I I 
t o i -  mi \ I mu ni 1'1 o wc 1-i n? 
to occlll~. 

t t '  c ( )  I J rcclu I re men t 

I r I~a t l1  a11 c" : 

c~ft'ecr 011 ol-!enlAl 111)  I'iltC 

oi Lle\i.lopmrn~. Kate Ot' 

tie\ clopnlcn1 I \  1elnpCr;l- 

A ftr1 tl OLZ't'l' 

i n  i t  i;i[ ion. I i-radiance. o r  
light i i i t t 'n\ i t ! .  h a \  I i t t l c  

turi '  c i t ' p ~ 1 1 c 1 ~ 1 1 t  ;I\ \\ Ith 
the l--a\tcr I I I ! .  Ho\ \c \er .  
Oriental ti! hind I i l i ch do  
hen t' fi t f r o  111 u p p 1 e me n - 
tal IiFhtin? b! decreasing 
hud ahortion tha t  L;UI oc- 
c u r  under lo\\ I ighl condi- 
t l o l l >  'I'ht. ~ ~ J L I C C ~  bud 
hortion i s  probably asso- 
c 1 ated with the synt he$i s 
of additional carbohy- 
drates. i.e. flower bud de- 
\,r 1 o p I I i t '  n t inaq he c arb o- 

I OU c I I I ? ti t condition s ,  
Thci-i'fore. if f l o~ve r  bud 
iitx)rtion m a y  occ~ir i n  
J 0111- yreenhouses due to 
lo~v light conditionh, con- 
s i de r adding su pp 1 e me 11 - 
tal lighting (high pre\\ure 
sodium). In addition. a -  
t h oii 9 h 11 n c on fi r med . 5 11 12- 

p I i' mcii t al I i gh t i ng 1 i ke 1 y 
es total plant dry 

v;t.iyht. 1.e. quality 

h ! i l l -  A t  t' I 1  1111 t cd llnde I- 

osiiiii (Oriental type). 
This response is associ- 
ated more with a photo- 

pe r i od i c re s po n se t h :in a 
response to increased car- 
bohydrate as above with 
addition of supplemental 
1 i g h t ing . 

bulbs are thawed inspect 
bulbs for any apparent 
damage and/or mite in- 
festation. Brown, sof t ,  
rotting scales may sug- 
gest a mite infestation. 
Confirmation of this is 
possible using a stereo- 
scope or by sending po- 
tentially infested bulbs to 
a plant disease clinic. 
Plant bulbs 1-2" from the 
base of a 6" standard pot 
in soilless media. If 
bulbs must be stored, 

not store bulbs for longer 
than 10 days. At no point 
should bulbs be dry. The 
suggested number of 

hold bulbs at 32-350F; do 

Table 2. Recommended bulb number per size per pot. 
Media: 
Grow Oriental hy- 
brid lilies i n  ;I ster- 
ile soilless mix. 
Do not use media 
wi th  cuperphos- 
phate o r  perlite 
added ;is these ma- 
te ri al s contain 
fluoride that c m  
C'aLlse 'leaf 
scorch' (see later 
section). I suspect 
that chlorides can 
have the same ef- 
fec t. t here fore, 
groundwater high 
i n  sodium chloride 

scorch. Alterna- 
ma\ al\o cause leaf 

Size Size Suggested Number 
(cm) (inches) of Bulbs per Pot 

12/14 516 3 per 6 inch pot 
4 per 8 inch pot 

1411 6 617 1-2 per 6 inch pot 
2-3 per 8 inch pot 

1611 8 1 per 6 inch pot 
2 per 8 inch pot 

bulbs per pot for different 
sized bulbs Is shown I n  

t i \e  medin {uch d4 rice 
h i i l l \  and coir are in jome 

Table 2. v, ,I) 5 wperior t o  tradi- 
tion,il peat blentlj. 

Fertilization 
Fertilize Oriental I i l i e \  
with a comDlete fertilizer 

Planting 
After ~ e i n ~ i l i ~ e d  bulb\ 
arrive or after frozen 
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Table 3. Media nutrient standards based on a 
Spurway extraction method. 

“Orientul Lily grmt‘th and 

development less iinijiorm than 

that of the Easter Lily. Be 

prepared to niarket this crop 

over a longer period of time 

Lind/or move  plants to different 

temperature environments to 

hasten or s l o ~ r ~  plants to have 

~i con.si.stentf7o~~~ering time. ’’ 

crop times for 
different Orien- 

M i n n e s o t a  C o m m e r c i a l  F l o w e r  G r o w e r s  B u l l e t i n  

in T‘ible 1 

mix that is high in cal- 
cium and potassium 
nitrate and low in am- 
monium. We recom- 
mend 15-0- 15 Dark 
Weather Feed or 
Plantex High Nitrate 
Fertilizer. Apply phos- 
phorus through peri- 
odic applications of 
20- 10-20 Peat-Lite fer- 
tilizer, through phos- 
phoric acid injection, 
and/or by applying a 
single ‘starter’ fertil- 
izer mix very 
high in phos- 
phorus. Apply 
600 ppm nitro- 

Growing On Tem- 
perature 
Oriental l i ly shoot emer- 
gence is more erratic than 
Easter lily shoot emer- 
gence. If possible, main- 
tain air temperature at 
59’F for the first 4 weeks 
Following this four-week 
period, grow plants at 
constant 68°F air tem- 
peratures except for the 
morning drop in tempera- 
ture. Drop temperatures 

help control stem elonga- 
tion (see later section). 
Under no circumstances 
should day temperatures 
excecd 8S°F as flower 
bud abortion can occur 
and leaf scorch is also 
promoted by large fluc- 
tuation in day/night tem- 
perature. The length of 
time required to flower a 
crop after cooling can 
vary greatly depending 
on cultivar and the length 
of the cooling/freezing 

_ _  
gen with irri- 
gation water 
the first two 
waterings to 
bring nutrient 
levels up to 
the desired 
range as 
quickly as 
possible to 
promote larger 
leaves and 
flowers. 
Thereafter, 
fertilize with 
approx. 200 
ppm nitrogen 
with each irri- 
gation. Rec- 
ommended 
media nutrient 
levels and sug- 
gested tissue 
levels of dif- 
ferent nutri- 
ents are shown 
in Table 3 .  

Electrical Conduc- 120- 1 80 >200 
tivity 

Nitrate (N03)  150-250 >400 

Ammonium 5-10 >I5 

Phosphorus 5-10 >20 

Potassium 50-85 > 140 

Calcium 150-200 >3oo 

Magnesium 40-50 >70 

Iron 0.25-0 so >3 0 

Manganese 0.25-0.50 >3.0 

Zinc 

Boron 

0 25-0.50 >3 0 

0.25-0 50 > I  0 

Height 
Control: 
Con t ro 1 he i g h t 
as much as 
poasible using 
temperature 
control. Lily 
atem elonga- 
tion decreases 
as the differ- 
ence (DIF = 
Daq tempera- 
ture - night 
temperature ) 
decreases. I l l  

addition. drop- 
ping te lnpera- 
tures during 
the first 4 
hours of the 
day can elirni- 
natz approxi- 
mately 1/3 of 

the total elongation that 
can occur during a day, during the first 2-4 hours 

of the morning to ap- 
proximately 60-65°F to 
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bulb\ e l rhcr  
~ o n z l  1 I 00- 

Table 3 Recommended growth regulator applications and sug- 
p t e c i  i'ite4 

i Growth Regu- Dip SUIll'tfII ( 5 -  I0 
pp111i tor I tc' 5 ' 
I l l l l l L l t c ' \  Lt ' t  lator 

Drench 

A -Rest 0.25 mg/pot (3-4 50 ppm (24.2 oz 
oz/po t) A-Res t/gal Ion) 

a1 so rcqu i r e d to  e I i mi n ate 
root rot. Therefore. we 
recommend that bulbs are 
dipped in a Banrot dip (8- 
oz Banrot/lOO gallons) 
immediately prior to 
planting for 10-20 xec- 
onds. Potted bulbs 
\hould the11 be drenched 
\I ith fungicides for con- 
trol of both root rot or- 
,cani\ins e\?~-): 4 nveks. 

Leaf Tip B u r d e a f  
Scorch 
Oriental lily hybrids can 
develop leaf tip burn. Leaf 
tip burn i s  associated with 
a collapse in the palisade 
parenchyma cells approxi- 
mately I "  from the tip of 
the leaf. The problem i s  
generally is progressively 
more pronounced from the 
top to the  bottom of the 
plant. Leaf tip burn is 
most problematic from the 
visible bud stage until 
flowering when the nutri- 
tional demand of the plant 
ia probably greatly ele- 
\/at ed . 

Leaf t ip burn is associated 
with calcium deficiency or 
excessive fluoride. In- 

"MoAt Oriental t'n hrid 

lilirc require a grobt th 

retardant application to 

linzit stein elongatiorz. '' 
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Postharvest 
Orientnl Iilie$ to not $tore 

well in a cooler c14 

Ea$ter Iilie4 Placing 

plants in the cooler can 
result in lower leaf loss 
after plants are removed. 
To alleviate this pioblem, 
light plants in the cooler 
with fluorescent lighting 
(approx. 10 footcandles) 
and/or spray plants to 
runoff with Promalin 
( 100 pprn) 4-6 hours be- 
fore moving planti into 
the cooler. Cooler tcni- 
peratures should range 
from 38-40’F. 

I 

DATES TO REMEMBER! 
April 1 3, 1 999 - Minnesota Commercial Flower Gron ers 
Meeting at Lynde Greenhouses, Maple Grove, Minnesota. The 
speaker will be the new Floriculture Teacher and Breeder/ 
Geneticist -Dr. Neil Anderson who will speak on “Future Direc- 
tions in Flower Breeding in North America.” 

August 10, I 999 - University of Minnesota Flo~-iculture Day. 
A series of classes on commercial floriculture production. esperi- 
ment updates. new plants. See plans for the new greenhoiiw. 
Visit laboratories. trial gardens and have a picnic! 

September 22-25, 1999 - Bedding Plants Inc. Convention. 
Minnesota Comrnercial tlower Growers Association Short Course 
and Pesticide Recertification. 




