NITROGEN NUTRITION
PRODUCTION
NITROGEN
I'IUTRITION IN
IN DAFFODIL
DAFFODIL PRODUCTION

W.C.
and J.B.
tl.C. Anderson
Carstens
Anderson and
J.B. Carstens
Washington
!'lashington State
State University
University
Northwestern
Washington Research and
and Extension Unit
Northwestern l,lashington
Mount
Mount Vernon,
[,lashington
Vernon, Washington

in .1978

fertility

field

This bulb
This
bulb fertility research
research started
as aa field survey
a'l'l
started in 1978 as
survey of
of all

(3).

of

producing areas
of the
western l,lashington
Washington (3). The
areas in
in western
The survey
the bulb
bulb producing
indicasurvey indica-

fertilized

ted
were not
with lime,
lime, magnesium,
magnesium,
fie'lds were
ted that
not adequately fertilized with
that some
some fields

'manganese,
manganese, zinc,
zinc, and
and boron.
boron. The
also indicated
indicated that
most bulb
bulb
The survey
that most
survey also

in

ground was
phosphorus and
potassium.
ground
high in phosphorus
and potassium.
t'as high

fertilizer

for all

for

guidelines for daffodils
In
daffodils for all nutrinutriIn 1981
we suggested
suggested fertilizer guidelines
1981 we

(5).

problem as
growth analysis
ents
Nitrogen has
as growth
analysis
has been
been aa problem
ents except
except nitrogen
nitrogen (5). Nitrogen

begin to
accumulate
studies
does not
have indicated
indicated nitrogen
nitrogen does
not begin
to accumulate
daffodils have
studies of daffodils

of

in
until
question as
prior to
how much
prior
flower picking
picking (4).
(4). This
This has
has created
created aa question
as to
to how
to flower
plant utilization
nitrogen
available for
for plant
in the
the
fa'l'l is
is available
utilization in
in the
the fall
nitrogen applied
applied in

plant until the
with about
about two
weeks
in the
morphological stage
correlated with
two weeks
the nnrphological
stage correlated
the plant

spring.
spri ng

in

Nitrogen
a positive
positive charge
charge and
and adheres
adheres to
has a
to clay
clay
form has
Nitrogen in the
the ammonium
arnmonium form

in

soil.

soil

However, soil organisms
colloids
organic matter
matter in the
the soil. However,
cause the
the
organisms cause
and organib
colloids and
and
ammonium
negative charge
charge and
form that
that has
has aa negative
form to
nitrate form
to convert
convert to
to aa nitrate
ammonium form

in

is

soil.

which
the absorption
absorption sites
sites in the
the soil. Nitrate
Nitrate then
bethen berepelled from the
which is repelled

soil

from the
comes
part of the
be readily
readily leached
leached from
the soil
soil
which can
the soil solution
solution which
can be
comes part

of

of

rainfall.

of

root
during periods of heavy
heavy rainfall. Fall
Fal'l applications
ammonium
applications of ammonium
root zone
zone during.periods

lost

nitrification,

nitrate
may also
the chemical reaction
reaction that
that
be lost since
also be
since nitrification, the
nitrate may

factors.

nitrate,

converts
to nitrate, has
has several
several rate-related
rate-related factors. One
One imporimporanrnonium to
converts ammonium

is

(2). Nitrification

reactions increase
increase as
tant
soil temperature (2). Nitrification reactions
factor is soi'l
tant factor

(Fig.'l).

at

about 37°F
37oF (Fig. 1).
to 00 at about
the
and decreases
increases and
decreases to
temperature increases
the soil temperature

soil

of

is

rate
a slow
Even
month of the
year, there
there is a
slow rate
the year,
the coldest
coldest month
January, the
Even during
during January,
37.

in all

nitrification

of

place in all bulb
growing regions
of
bulb growing
of. nitrification taking
regions of the
taking place
Pacific
the Pacific

('l)

l).

nitri-

for

(Table 1). Temperatures
Northwest (1) (Table
Temperatures are
Northwest
are adequate
adequate for significant
significant nitri-

fall,

in

in

fication rates
rates to
fication
the fall, winter,
winter, and
and spring
occur in the
to occur
spring in the
Mount Vernon
the Mount
Vernon
(Tabl e 2).
area
area (Table
2).

in

of

fall

The addition
practical
addition of nitrogen
nitrogen in the
The
the fall has
been done
from aa practical
has been
done from

(3).

difficult
field conditions
the wet
the
wet field
disturbance of
of weed
weed control
conditions and
and the
the disturbance
if fertilizer
control if
fertilizer
is
banded
is banded.
of

standpoint
Springapplications
applications of nitrogen
nitrogen are
standpoint (3). Spring
are difficult because
because of
of

utilization of

The utilization of nitrogen
The
nitrogen stabilizers
would therefore
stabilizers would
therefore appear
appear to
be a
to be

practical alternative
practical
alternative consideration.
consideration. Nitrogen
Nitrogen stabilizers
stabil izers are
are compounds
compounds

nitrification

in

that
rate by
inhibiting the
by inhibiting
slow the
bacteria in the
the nitrification rate
the bacteria
soil
that slow
the soil

(6).

for

of

first

necessary
the chem'ical
chemical reaction
reaction to
to occur
occur (6). One
necessary for the
One of the
chemithe first chemi-

to

cals
cals to be
registered as
be registered
by the
ProtecEnvironmental Protecnitrogen stabilizer
the Environmental
stabi'lizer by
as aa nitrogen

is

is

tion
and is sold
of
Dow Chemical
Agency is Nitrapyrin
the Dow
Nitrapyrin and
tion Agency
under the
trade name
sold under
name of
Chemical trade
N-Serve.
being toxic
by being
N-Serve.N-Serve
Nitrosonnnas bacteria
bacteria
the Nitrosomonas
functions by
to the
toxic to
N-Servefunctions
required
and, consequently,
ion to
required to
nitrate ion
ion and,
consequently, interconvert ammonium
to convert
ammonium ion
to nitrate
inter-

(FiS. 2).
rupts
rupts the
reaction (Fig.
the nitrification reaction

nitrification

4.

potentially
N-Serve, could
Nitrogen stabilizers,
Nitrogen
as N-Serve,
be potentially
could therefore
stabilizers, such
such.as
therefore be
program providing
providing the
in. the
useful
fa11-app'lied nitrogen
nitrogen program
useful in
the fall-applied
nitrogen was
the nitrogen
was in
in

of

the
form and
arnrnoniurn form
the ammonium
nitrogen stabilizers
the nitrogen
stabilizers
adequate concentrations
and adequate
concentrations of the

joint'ly

initiated in

fatt
were
tne fall
wereinitiated in the
experiments were
Twoexperiments
were jointly incorporated.
incorporated. Two

if

of l98l

of 1981 to
nitrogen stabilizer
determine if the
N-Serve could
the nitrogen
stabilizer N-Serve
to determine
could be
be utilized
utilized

in

production.
effectively
bulb production.
daffodil bulb
effectively in daffodil
FIRST
FIRST EXPERIMENT

first

The
The first experiment
fast nitrogen
designed to
was designed
how fast
nitrogen disapexperiment was
to study
study how
disap-

fall

soil

winter.

peared from
peared
from the
the cu]tivated
cultivated soil during
during the
the fall and
and winter. Plots
Plots were

38.
38.

of
of
ground and
Serve
Serve on
it into
into the
depth
the ground
immediately rototilling
rototilling it
the soil
to aa depth
on the
and immediately
soil to
established
mix of Solution
with varying
varying rates
rates of NI{established by
by spraying
tank mix
Solution 32
32 with
spraying aa tank

is

at

pounds NNper
inches.The
per acre,
of
of 44 inches.
Thenitrogen
nitrogen was
wasapplied
250 pounds
applied at 250
acre, which
which is 75
75

in

in

form.

percent in the
The treatpercent
the amnpnium
ammonium form
form and
and 25
25 percent
percent in the
the nitrate
nitrate form. The
treat-

first soil

ments were
ments
October 23,
1981, and
and the
were
were applied
samples yrere.
applied on
on 0ctober
23,198.l,
the first soil samples

at

monthly intervals
taken
taken October
October 30
30 and
intervals through
through
thereafter at approximately monthly
and thereafter

'l'982.The
prof
depth in each
mid-May,
was
of
mid-May, 1982.
each of
Thesoil profile
rotovator depth
was sampled
sampled to
to rotovator

soil

ile

in

soil

p'lots and was
the
was immediate'ly
immediately frozen
frozen in plastic
plastic bags.
bags. The
The soil samples
samples
the plots

in

for

State Univerwere
by the
Oregon State
Univernitrogen by
the Oregon
were analyzed
analyzed for ammonium
ammonium and
and nitrate
nitrate nitrogen

follql
wewere
were able
ableto
to follow
sity Soils
Laboratory. From
Soils Laboratory.
Fromthe
thetime-course
time-coursestudies,
studies, we

sity

of

the
from the
the surface
surface to
4 inches
inches of soil.
soil.
to 4
rate of nitrogen
nitrogen disappearance from
the rate

of

RESULTS
RESULTS

--

of

N from
from the
Time-Course of
The base
the
base line
Iine of ammonium
anrnonium N
Amnronium Nitrogen
Nitrogen -- The
of Ammonium

(Fig. 3).
ppm (Fig.
3)'
2-5 ppm
initiation of the
March ranged between
between 2-5
the experiment
experiment through March

initiation of

of fertilizer

of

fraction of NN to
to above
The
initia'l1y increased
increased this fraction
The addition
addition of fertilizer initially

3).

this

fertilizer

(Fig. 3). The
Decemdisappeared by
by Decem30
ppm (Fig.
had virtually
virtua'lly disappeared
Theammonium
anrnonium fertilizer had
30 ppm

in

The N-Serve
N-Serve
ber
2 sampling where
where no
no N-Serve
N-Serve was
was inc'luded
included in the
the treatment.
treatment. The
ber 2

fertilizer

application
treatments
ppm anvnonium
ammonium N
N from
from the
retained about
20 ppm
the fertilizer application
about 20
treatments retained

2.

N-Serve treatment
treatment to
to the
the
on
December 2. Comparing
on December
Comparingthe
Z-quart-per-acre N-Serve
the2-quart-per-acre

in

greater effectiveness
retention in the
the
1-quart
effectiveness on
on nitrogen
nitrogen retention
showed greater
l-quart treatment
treatment showed

of

later

The 2-quarti-quartlater sampling
dates of January,
January, February,
February, and
and early
early March.
March. The
sampling dates

to

the no
per-acre
significantly greater
greater N
N retention
retention compared
per-acre treatment
compared to the
had significantly
treatment had
N-Serve
March 4
4 sampling
date.
N-Serve treatments
through the
the llarch
treatments through
sampling date.

--

line

at

Time
The nitrate
nitrate base
started at 20
Nitrogen -- The
base line started
Nitrate Nitrogen
Ti.me Course
Course of Nitrate

of

to

proceeded to
to
ppm
ppm and
down to 3
ppm during
during January and
and February
February and
and proceeded
and dropped
3 ppm
dropped down

3).

without
treatment without
Ferti'lizer treatment
climb
ppm in late
late llarch
March (Fig.
(Fig. 3). Fertilizer
back to
to 12 ppm'in
ctimb back

l2

39.
39.

fell

ppm and
ppm by
N-Serve
N-Serve started
0ctober 30
30 at
at 46
46 ppm
and fell rapidly
rapidly to
started October
to 44 ppm
by January
January

I4.

14. The
TheN-Serve
N-Servetreatments
retardedthe
treatmentsretarded
the ammonium
armonium to
nitrate conversion
to nitrate
conversion

in

line

intermediate nitrate
shown
shown in an
an intermediate
nitrate concentration
concentration between
between the
base line and
the base
and

l4

no N-Serve
N-Serve treatment
no
treatment through
through January
and then
March through
mid-l,lay
January 14 and
then March
through mid-May

of

showed
showed an
an increase
increase release
release rate
rate of nitrate.
nitrate.

--

of

N'itroqen -- The
T'ime Course
Total Nitrogen
The background
Time
Course of
of Total
background or
base line
line of nitronitroor base

at

gen was
ppm on
progressively dropped
ppm by
gen
v',as at 24
30 and
dropped to
24 ppm
on October
0ctober 30
and progressively
to 88 ppm

in April.

to

is

probably
January
and then began to rapid'ly
rapidly increase
increase in April. This
January 14
This is probably
14 and

activity
is
to
which causes
release of
decaying
soil
soil warming
warming trend
trend which
causes the
the release
nitrogen from
from the
the decaying
of nitrogen
pounds of
per acre
organic
matter. The
Thetreatment
N-Serve
treatment of
250pounds
of NN per
acre without
without N-Serve
organic matter.
of 250
ppm.
ppm N
started
N and
at 69
69 ppm
by January
January 14
14 had
had dropped
dropped to
to 99 ppm.
0ctober 30
30 at
and by
started October
This
This indicated
app'lied in
in October
October had
had disappeared
disappeared from
from
indicated that
that all
all nitrogen
nitrogen applied
related
related to
the increased
increased microorganism activity which
which is related
related to the
to the

of I

quarts of
the
by mid-January.
mid-January. The
The addition
addition of 1 and
and 22 quarts
the sampling
sampl ing zone by
of

in

of

total

ppm more
per acre
resulted in the
retention of 10-20
more total nitroN-Serve
N-Serve per
l0-20 ppm
nitroacre resulted
the retention

gen during
gen
February, and
March.
during January,
January, February,
and March.
SECOND
SECOND EXPERIMENT
EXPERINENT

of

production,
To
on daffodil
N-Serve treatment
treatment on
daffodil production,
To determine
determine the
the effect
effect of N-Serve
(10-34-0) and
phosphate (10-34-0)
proliquid
amnronium phosphate
and Solution
Solution 32
32 were
were combined
liquid ammonium
combined to
to pro-

of

vide
the desired
desired ratio
ratio of nitrogen
nitrogen and
and phosphorus.
phosphorus. Increasing
Increasing rates
rates of
vide the
of

fertilizer

N-Serve
were added
which was
N-Serve were
added to
to the
the fertilizer solution
was injected
injected approxiapproxisolution which
mately 2
mately
inches below
below the
the bulb
bulb furrow
furrow
2 inches

in

in two
inches apart
two bands
bands spaced
spaced 8
8 inches
apart

prior to
p'lots were
planted to the
prior
to planting
planting the
the bulbs. The
The plots
were planted
the cultivar
cultivar

bulbs.
to
Fortune
equivalent to
to 5
5 tons
tons per
per acre.
acre. Foliage
Foliage tissue
Fortune and equiva1ent
tissue samples
samples were
were
taken
intervals from
from March
March through
through June.
June. Bulbs
at monthly intervals
Bulbs were-harvested,
taken at
were'harvested,

for

graded, and
graded,
N and
other nutrients.
and other
nutrients.
and bulb
bulb tissues
tissues sampled
sampled for N

40.
40.

RESULTS
RESULTS

in

progressively throughout
The
The nitrogen
the leaf
leaf blade
blade dropped
dropped progressively
nitrogen in the
throughout the
the

a).

(Fig. 4). The
grow'ing perio
general slope
d (Fig.
foliage growing
foliage
period
Thegeneral
remained
the line remained
s'lope of the

of

line

plus N-Serve
the
when comparing
comparing no
the same
same when
no nitrogen
njtrogen plus
N-Serve treatments.
n!trogen and
and nitrogen
treatments'

in

However, the
However,
the nitrogen
nitrogen content
blade tissue
higher
content in the
was consistently
consistently higher
tissue was
the blade

for all

in

(Table 3).
plus N-Serve
for all sampling
N-Serve treatments
dates in the
sampling dates
nitrogen plus
treatments (Table
3)'
the nitrogen

in

The rapid
The
rapid changes
n'itrogen rates
fo]iage matures
matures and
changes in nitrogen
andthe
concenthe concenrates as
as the
the foliage

limits

probably limits the
the usetration
differences between
between nitrogen
tration differences
usetreatments probably
nitrogen treatments
fulness
offfolia
foliage
tissue
a diagnostic tool.
fu]nesso
getis
sueaanalysis
nalysisaas
sadi

agnostictool

in
yield improvement
percent and
The
The data
data showed
improvement of
increased size
20 percent
average yield
of 20
size
and increased
showed average
graded' and
The
weighed'and weighed.
The bulbs
bulbs were
harvested in the
were harvested
the summer,
Summer, cured,
cured, graded,

to

per acre
ga]lon per
with
N-Serve treatment
with no
no
compared to treatment
treatment compared
treatment with
acre N-Serve
0.8 gallon
with 0.8

4).

(Table 4). The
yield was
N-Serve
The yield
because of
was not
not statistically significant
significant because
N-Serve (Table
of

statistically

The treatments
ts. The
variability expe
experienced
between
the p1o
plots.
negano negacaused no
treatments caused
en the
rienced betwe

varjability

tive

plant development
tive visual
development or
disease
any apparent
apparent disease
visual effects
or any
effects on
on the
the plant

bulbs.

general trend
increased
problems on
problems
on the
the stdre
stored
There was
was aa general
trend toward
toward increased
d bulbs. There

in

nitrogen
increase occurred
behowever, the
largest increase
occurred bethe bulb
bu]b tissue;
the largest
tissue; however,
nitrogen in the
tween
no nitro
nitrogen
and the
the nitro
nitrogen
treatment
with no
no N-Se
N-Serve.
There was
tween no
rve' There
gen treat
gen and
ment with
no
otherr bulb
bulb tissue
nutrients between
between treatin othe
tissue nutrients
difference in
treatsignificant difference
no significant

of alI

ments,
and therefore
only the
ments, and
average content
the average
content of all treatments
therefore only
treatments were

.

(Tabl e 5).
included
incl uded (Table
5)

'

I

CONCLUSIONS
CONCLUS I ONS
1.
Fall
applied
nitrogen
as asbe
has been
I.Fa
llapp
l.iedn.itr
ogenash
end done in western Washington is a ques-

oneinwesternl,{ashingtonisaques.
practice.Data
tionable
reportindicate
thisreport
indicate that
suppliedininthis
nitrogen
tionable practice.
Datasupplied
that nitrogen

applied
the fallw
fall ithou
without
appl.iedininthe
tnitrnitrogen
ogenstastabilizers incorporated has been

b.ilizersincorporatedhasbeen
be leached
completely
rv'ill be
leached from
root zone
nitrate and
and will
from the
converted to
to nitrate
the root
completely converted
zone

of

soil

of the
m'id-JanuarY'
bY mid-January.
the soil by

41.
41 .

7

2'

of

2. Broadcast
gallon per
per acre
Broadcast applications
0.5 gallon
apptications of N-Serve
at 0.5
N-Serve at
acre caused
caused sigsig-

retention of
nificant
nificant retention
ammonium ions
of ammonium
ions through
through the
March 44 sampling
date.
the March
sampling date.

utilization for

for

This should
This
retain nitrogen
grolJshould retain
nitrogen for crop
crop utilization for the
spring growthe spring
period.
ing
ing period.

3'

fertilizer

in

3. N-Serve
phytoN-Serve applied
applied in concentrated
bands had
no visual
had no
concentrated fertilizer bands
visual phytotoxic
toxic effects
effects on
leaves, flowers,
on leaves,
bu.lbs.
harvested bulbs.
flowers, or
the harvested
or the

4'

in

for

4. There
There were
yield and
improved daffodil
were trends
data for improved
trends in the
and improved
improved
the data
daffodil yield

for

bulb
bulb size
those treatments
incorporated nitrogen
treatnrents that
size for those
N-Serve.
nitrogen and
that incorporated
and N-Serve.

LITERATURE
LITERATURE CITED
CITED

1.
2.
2'

-

yearbook of
1941.
Climate
and Man.
Man. USDA.
te and
1941.Yearbook
Agriculture - clima
usDA.
of Agriculture
1980.
l'JesternFertilizer
Handbook.California
Fertilizer AssoFerti'lizer Handbook.
1980. Western
Ca] ifornia Fertilizer
Association.
ciation.

lglg.

3.

of soil Fertility

nd. 1978. Summary
3. Anderson,
W.C. and
and l,'l.A.
W.A. Haglu
Haglund.
summary of Soil Fertility
Anderson, rrr.c.

in

Survey
tlashington During
Spring of
Hestern Washington
Bulb Crops
Crops Grown
Survey on
of
During the
the Spring
Grown in Western
on Bulb
1978.
1 978. NWREU
NTJREU Mimeo.
Mi meo .

4.

Fertilizer

in

ens. 1980.
W.C. and
and J.B.
J.B. Carst
Carstens.
Rela4. Anderson,
1980.Fertilizer Uptake
Uptake in RelaAnderson, lrl.C.

of Daffodils.

tionship
Stages
s of Daffodils. Proc.
Bu]b Growers
Proc. 32nd
32nd N.W.
N.ld. Bulb
Growers
to Growth Stage
tionship to

pp 78-89.
Conference,
78-89.
Conference, pp

5.

5.

and
and

'l
proc. 33rd
. 1981.
33rd
Da ffodi Bulb
Ferti I i zation Proc.
Bul bFertilization.
9gl Daffodil

.

I

.

pp 9-20.
rs Conf
N.W.
Growers
Conf.. pp
N.til. Bulb Growe
9-20.

6.

-. 1glz.
-ement. Down
Approach
Management.
Earth.
Nitrogen llanag
Ferti'lizer Nitrogen
to Earth.
Down to
Better Fertilizer
Approach to
to Better

practical
M.G. 1972. N-Serve
N-serveNitrogen
6. Norris,
NitrogenStabilizers
stabilizers -- AApractical
Norris, M.G.

Vol.
No. 2.
Vol. 28,
2.
28, No.

42.
42.

