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htroduction 

Snapdragon (Antirrhinum majus L.) is 
p w n  as a cut flower throughout the year. 
3ecause shipping snapdragons is difficult, 
:ut snapdragons frequently are grown near 
where they are marketed. production and 
lcheduling of snapdragons throughout the 
rear can be difficult as photoperiod, irra- 
iiance (light intensity) and temperature 
rary considerably during the year in the 
Jnited States. Because of the variation in 
he environment, production and schedul- 
ng of cut snapdragons can become an art, 
is  well as a science. 

Snapdragons are quantitative long-day 
plants. i.e. the snapdragon is capable of 
flowering under short-days but flowers 
:arlier under long-day conditions. Earlier 
research (Erwin, 1991) identified that 
flower initiation occurred earlier, or the 
number of leaves below the inflorescence 
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Figure 2. The effect of day temperature on the time 
from initation of temperature treatments until opening 
of the first flower on Andrrhimum m j u s  L. cv Win- 
chester‘. 

90 
y = -0.697~ + 118.731 ? = 0.655 

t I I I 

50 60 70 80 ! 

Average Daily Temperature (F) 

Figure 1. Effect of average daily temperature on the 
time from initiation of temperature treatments until open- 
ing of the first flower on Antirrhinum mjus L. cv ‘Win- 
c hester ’ . 

decreased from 65 to 44 leaves, when day 
length was extended from 8 to 14 hours on 
the cut snapdragon cultivar ‘Winchester’. 
Similarly, the number of flowers in an in- 
florescence increased from 23 to 34 flow- 
ers when daylength was extended from 10 
to 14 hours. 

A primary concern of cut snapdragon grow- 
ers is maintaining quality throughout the 
year. The great variation in environmental 
conditions throughout the year often results 
in tremendous variation in cut snapdragon 
quality. Difficulties often arise in timing and 
achieving adequate stem height during win- 
ter months. In contrast, flower quality of- 
ten suffers and stems have excessive height 
during the summer months, 

The objective of this project was to identify 
how day and night temperature influenced 
flower development and the rate at which 
flowers develowd. 

5napdragon 
( A n  t i r rh in  urn 
rnajus L.) is 
a rown as  a 
c u t  f l o w e r  
t h r o u g h o u t  
the year. 

Snapdragons 
Bre quantita- 
tive long-day 
p l a n t s .  i . e .  
t h e  snap- 
dragon is ca- 
pable of flow- 
e r ing  under 
s h o r t - d a y s  
b u t  f lowers  
earlier under 
long-day con- 
ditions. 

A p r i m a r y  
c o n c e r n  o f  
c u t  snap- 
dragon grow- 
ers is  main- 
taining qual- 
i t y  through- 
out the year. 
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The time from 
in i t ia t ion  o f  
the tempera- 
t u r e  t r e a t -  
m e n t s  u n t i l  
flowering was 
primarily de- 
p e n d e n t  o n  
t h e  average 
d a i l y  t e m -  
p e r a t u r e  
which plants 
w e r e  g r o w n  
a t .  

In g e n e r a l ,  
f lower num- 
ber per inflo- 
rescence de- 
creased from 
2 6  t o  1 5  
f l o w e r s  as 
average daily 
tempera ture  
i n c r e a s e d  
f r o m  5 4  t o  
8 6oF. 

Day and night 
t e m p e r a t u r e  
did not affect 
f lower num- 
ber per inflo- 
r e s c e n c e  
equally. 
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Figure 3. The effect of night temperature on the time 
from initation of temperature treatments until opening 
d the first flower on Antirrhimum mujus L. cv Win- 
Zhester‘. 

candy different between and among treat- 
ments, identifying that flower initiation had 
occurred prior to the initiation of tempera- 
ture treatments. 

Results 

Time To Flower 

The time from initiation of the tempera- 
ture treatments until flowering was prima- 
rily dependent on the average daily tem- 
perature which plants were grown at (Fig- 
ure 1). In particular, the time to flower de- 
creased from approximately 83 to 62 days 
as the average daily temperature increased 
from 54 to 75oF. Increasing average daily 
temperature above 750F did not hasten 
flowering significantly. Even though the 
length of the day was 8 hours shorter than 
the length of the night, day temperature 
was more highly correlated with day to 
flower than night temperature (Figures 2 
and 3). 

Materials and Methods 
Flower Number Per Inflorescence 

No hundred forty cut snapdragon cv ‘Winchester’ 
seedling were received from Raker’s in plug trays. 
Seedlings were grown in plug trays until four true 
sets of leaves had unfolded. At this stage all seed- 
lings had initiated flowers. Time of flower initia- 
tion was identified in a previous paper (Erwin, 

In general, flower number per inflorescence de- 
creased from 26 to 15 flowers as average daily 
temperature increased from 54 to 860F (Figure 4). 
The affect of average daily temperature on flower 
number per inflorescence was primarily a result 

1991). Plants were grown in at constant 
54oF under a 12 hour photoperiod. 

Plants were then transplanted into 4” plas- 
tic pots in a soilless media and divided into 
16 groups with 12 plants in each group. 
Four flats were placed in each of four green- 
houses maintained constant 54,64,76, or 
86.F. Groups of plants were rotated among 
greenhouses each day at 0800 hr and 1600 
hr to deliver 16 different day/night tempera- 
ture treatments (each group was grown un- 
der a different day/night temperature com- 
bination). Black cloth was pulled over 
plants at 1600 hr and retracted at 0800 hr 
to deliver a constant 8 hr photoperiod to 
the seedlings. 

The date when the plant flowered, anthesis 
of the first flower, was identified. In addi- 
tion, the total number of flowers in an in- 
florescence was counted when all flowers 
were visible. Leaf number was not signifi- 
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Figure 4. The effect of average daily temperature on 
the number of flowers in an Antirrhinum mujus L. cv 
‘Winchester’ inflorescence. 
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Figure 5. The effect of day temperature on the number 
of flowers in an Antirrhinurn majus L. cv ‘Winchester’ 
inflorescence. 

of the affect of day temperature on flower number 
rather than night temperature. 

Day and night temperature did not affect flower 
number per inflorescence equally. Interestingly, 
even though day temperatures were only deliv- 
ered for 8 hours over a 24 hour period (day/night 
cycle), day temperature appeared to play a greater 
role in affecting flower number than night tem- 
perature. Flower number per inflores- 
cence decreased from 30-40 to approxi- 
mately 15 flowers per inflorescence as day 
temperature increased from 54 to 860F 
(Figure 5). In contrast, flower number 
was relatively unaffected by night tem- 
perature (Figure 6). 

So What’s It Mean? 

1) Average daily temperatures above 
75oF will not hasten cut snapdragon 
cv ‘Winchester’ flowering. 

2) Day temperature is more important 
than night temperature in maintain- 
ing cut snapdragon inflorescence 
quality. 

3) High day temperatures will decrease 
flower number per inflorescence. 

1) Adequate cooling via evaporative 
pads, fans, shading with white wash 

and having top vents during warmer peri- 
ods of the year (especially during the day) 
is critical in maintaining high cut snap- 
dragon inflorescence quality. 
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Figure 6. The effect of night temperature on the number 
of flowers in an Antirrhinum majus L. cv ‘Winchester’ in- 
florescence. 

Average daily 
temperatures 
a b o v e  75oF 
wi l l  n o t  has- 
t e n  c u t  snap- 
d r a g o n  c v  
‘Winches ter ’  
f lowering. 

Day tempera- 
t u r e  is more 
i m p o r t a n t  
t h a n  n i g h t  
t e m p e r a t u r e  
in  maintaining 
c u t  s n a p -  
dragon inf lo- 
r e s c e n c e  
quali ty. 

H i g h  day 
temperatures 
wil l  decrease 
f l o w e r  num- 
ber  per inf lo- 
rescence. 

A d e q u a t e  
c o o l i n g  v i a  
e v a p o r a t i v e  
pads ,  f ans ,  
shading w i th  
w h i t e  w a s h  
a n d  h a v i n g  
t o p  v e n t s  
d u r i n g  
warmer peri- 
o d s  o f  t h e  
y e a r  (espe-  
c ia l ly  dur ing 
t h e  day) i s  
c r i t i c a l  i n  
m a i n t a i n i n g  

s n a p d r a g o n  
inflorescence 
quality. 

h i g h  c u t  
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