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Summary

Field studies with onions (Allium cepa L.
cv Monarch) were conducted in 1980 and
1981 to evaluate sulfur-coated urea (SCU)
in comparison with preplant and split appli-
cations of urea. Treatments were evaluated
attwo N rates, 50 and 200 pounds per acre.

Root NO;-N and soil NO;-N concentra-
tions in bed centers indicated slower release
of N from SCU than from urea. Neverthe-
less, total and large bulb (over 3 inches di-
ameter) yields, apparent N recovery and N
uptake in onion bulbs and leaves were sig-
nificantly higher with SCU than with pre-

urea under low N conditions. Onion produc-

tion, apparent N recovery and N uptake with
SCU did not differ significantly from split
urea treatments. Soil NO;-N following har-
vest was significantly lower in 1980 with
SCU than with urea regardless of urea ap-
plication timing.

The results suggest that preplant SCU will
provide N to onions as effectively as more
commonly used N sources while reducing
the risk of contaminating ground water with
NO;-N.
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Introduction

Adequate nitrogen (N) is necessary for maximum on-
ion production, yet excessive N broadcast and shallowly
incorporated preplant can reduce stands and yield. Ex-
cessive N applied during the season can contribute to
storage losses of onions when maturity is delayed and
onions are inadequately field-cured. Field curing — the
drying down of outer onion scales and necks — is neces-
sary to reduce fungal and bacterial diseases that cause
onions to rot in storage. Providing optimum N helps
ensure maximum economic production without adverse-
ly affecting onion yield or storability. Onion growers
commonly broadcast N preplant and sidedress N later
to provide adequate N throughout the season.

Repeated furrow irrigation moves soil N and fertilizer
N to bed centers where onion root activity may be limit-
ed. Accumulation of NO5-N in bed centers with repeated
irrigation may reduce fertilizer N available to the on-
ion plant and may contribute to NO,-N contamination
of ground waters.

Residual NO;-N following onions is subject to leach-

ing during wet winters and during the following irri-
gation season. A recent well water survey within the
production area reported NO5-N concentrations exceed-
ing the public health standard of 10 ppm. Furthermore,
these NOs-N concentrations were correlated (r=.7) with
concentrations in the same waters of DCPA, a registered
herbicide for onions. These factors emphasize the need
for improved onion N fertilization practices that will
reduce residual NO,-N following harvest, yet provide
adequate N for maximum economic production.

Slower release of preplant banded fertilizer N might
reduce the movement and accumulation of N in bed
centers. Sulfur-coated urea (SCU), a slow-release N
fertilizer developed by the Tennessee Valley Authori-
ty National Fertilizer Development Center, has poten-
tial for increasing onion utilization of fertilizer N while
reducing residual NO;-N following harvest. This study
was conducted to evaluate SCU as a slow-release N
source for onions produced in southwestern Idaho and
eastern Oregon.

Methods

A field study was conducted in 1980 and 1981 at the
University of Idaho Southwest Idaho Research and Ex-
tension Center near Parma. SCU was compared with
urea banded preplant or in split applications (50% band-

ed preplant and 50% sidedressed). All N fertilizers were
applied at rates of 50 and 200 pounds N per acre. Treat-
ments were arranged in a randomized complete block
design with five replications.




The SCU used in this study was developed to release
approximately 30 percent of the N content within the
first week of its application, assuming adequate moisture
is present. The remainder of the N was released more
slowly.

The study was conducted on a Greenleaf silt loam
previously cropped with wheat. Residual soil N (NO;-N
and NH;-N) was determined before planting both years
from samples collected to a depth of 12 inches. Residual
soil N measured less than 30 pounds N per acre. Univer-
sity of Idaho fertilizer N recommendations for 1980 and
1981 were approximately 140 pounds N per acre based
on initial soil test N and previous crop. Phosphorus and
potassium were broadcast and incorporated during
seedbed preparation according to recommendations in
University of Idaho Current Information Series 315,
Fertilizer Guide for Onions.

The sulfur added with SCU treatments was balanced
for all urea treatments in 1980 using CaSO, (gypsum).
Approximately 40 pounds SO,4-S per acre were provided
from the growing season irrigation water. In addition,
soil test SO,-S was above 10 ppm in both years. Since
SO,-S was adequate for onion growth, no attempt was

made to balance the S in SCU and urea treatments in
1981.

Soil samples from selected treatments were collect-
ed from the 0- to 6-inch depth of bed centers to moni-
tor NO5;-N accumulation. Roots were collected to a
depth of 6 inches in five approximately biweekly sam-
plings beginning June 23, 1980, and June 22, 1981.
Root NO;-N content was determined after the samples
were rinsed with tap water, oven-dried at 65°C and
ground.

Bulbs and leaves were collected in mid-August, and
their total N contents were determined to provide an
estimate of N uptake. Apparent recovery of applied N
was calculated to estimate the relative efficiency of the
different treatments. The calculation was as follows:

N uptake _ N uptake
Aomareut Nlsronen s for N applied  for check % 100
N applied

Onion maturity in each treatment was estimated in
mid-September using the percentage of tops down. On-
ion yield and grade were determined in mid-October,
and grade was again determined after approximately
3 months storage.
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Fig. 1. Mean bed center NOs-N as affected by N source and sampling date at Parma, 1980,
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Results and Discussion

Bed center NO,-N increased in 1980 with repeated
irrigation (Fig. 1). Bed center NO;-N during August
1980 was higher for preplant urea than for SCU, which
suggests N release from SCU was slower. Preplant
banded or sidedressed urea applications in some years
can result in greater residual NO,;-N following harvest
than will occur with SCU.

Root NO;-N increased with N applied and generally
declined with each subsequent sampling (Fig. 2). Root
NO;-N for preplant urea was significantly higher than
with SCU on June 23. By July 8, root NO;-N for
preplant urea and SCU did not differ significantly. At
the high N rate, root NO;-N from mid-June to maturi-
ty was higher for split urea than for both SCU and
preplant urea. Root NO;-N concentrations with SCU
— approximately 4,000 ppm in late June (the 4-leaf
stage) declining to approximately 1,000 ppm in mid-
August (the 13-leaf stage) were apparently adequate for
maximum Yield in this study.

Application of N significantly increased N uptake
(Table 1). Uptake of N consistently averaged less from
preplant urea than from SCU. Split urea and SCU treat-
ments did not differ significantly in N uptake.

Apparent N recovery at the lower N rate was nearly
double the apparent N recovery of the higher N rate
(Table 1). Apparent N recovery of the most effective
treatments did not exceed 60 percent even under limit-
ed N conditions where maximum recovery would be
expected.

At the low N rate, apparent N recovery with SCU
was significantly higher than with preplant urea but did
not differ significantly from split urea treatments. At
the higher N rate, split urea and SCU did not differ sig-
nificantly in apparent N recovery. Both SCU and split
urea apparent N recovery was greater than for preplant
urea.

Adding N hastened maturity (Table 1). The percen-
tage of tops down at the high N rate tended to be great-
er than at the low N rate. The low N rate in turn resulted
in percentage tops down that were significantly higher
than with the check. Within N rates, treatments did not
differ significantly. Delayed onion maturity caused by
limited N is probably seldom noticed by growers since
onions normally are adequately fertilized in commer-
cial fields.

The application of N significantly increased large bulb
(over 3 inches diameter) and total bulb yield.
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Fig. 2. Mean root NO;-N as affected by N source, timing of application and sampling date at Parma, 1980.



Onions following wheat normally respond favorably
to N since wheat generally uses available soil N and
leaves high C:N ratio residues which limit N available
to the following crop. The higher N rate was more
productive than the lower N rate. Total and large bulb
yields for SCU were significantly higher than for
preplant urea at both N rates. The SCU and split urea

total and large bulb yields did not differ significantly
at either low or high N.

Limited N during the season increased shrinkage in
storage (Table 1). Shrinkage was significantly higher
for the check than for all other treatments. Percent rots
was not affected by N treatments.

Table 1. Apparent fertilizer N uptake, N recovery, tops down, yleld, shrinkage and rots as affected by N rate and N source within N rate.

Yield
N N Tops Total Large
Treatment uptake recovery down bulb bulb Shrinkage Rots
(Ib/acre) (%) (%) (cwt/acre) (%)
N rate
Check 54.21 . 9 343 192 10.8 13.4
56 kg/ha (Low N) 74.4 40 30 509 385 6.1 14.8
224 kg/ha (High N) 102.1 24 51 564 449 41 16.1
N sources
Low N
Preplant urea 63.5 18 29 452 298 7.8 16.5
Split urea 775 47 42 520 408 6.2 13.9
SCu 82.2 55 47 556 449 4.2 14.1
High N
Preplant urea 92.1 19 49 529 395 5.2 17.1
Split urea 107.2 26 50 552 467 3.2 15.5
sCu 106.9 26 54 610 485 3.7 15.8
LSD2.s 16.7 22 17 78 97 4.8 5.5

Walues are averaged across all replications and years.

2Means must differ by more than the LSD.o5 to be considered statistically different at the 5% level of significance.




Conclusion

Concern for groundwater quality is increasing.
Groundwater contamination with NO-N in this produc-
tion area has been reported, with onion production im-
plicated as partially responsible. Fertilization practices
need to be used that maximize fertilizer N utilization
by onions while reducing the potential for environmental
degradation.

The SCU resulted in lower NO5-N concentrations in
years when significant bed center accumulation oc-
curred. Lower bed center NO,-N accumulation and low-
er root NO;-N with SCU indicate SCU released N more
slowly than preplant urea. Nevertheless, higher N up-
take, apparent N recovery and yield under limited N
conditions suggest N derived from SCU was used more
effectively than N derived from preplant urea. Less N
available to onions from preplant banded urea may be
attributed to the fact that repeated irrigation moves

NO;-N to bed centers where onion root activity may
be limited.

The results suggest that a slow-release N source with
release characteristics comparable to the SCU used in
this study can be used effectively to produce irrigated
yellow sweet Spanish onions in southwestern Idaho and
eastern Oregon. Slow-release N can provide adequate
N for maximum production while reducing residual
NO;"N .

Slow-release N fertilizers such as SCU are more ex-
pensive than conventional N sources on a per-unit N
basis. However, with evidence for improved efficien-
cy from SCU, N rates could be reduced. Also, band-
ing of SCU in conjunction with the planting operation
would preclude the need to broadcast N preplant and
later sidedress N for onions.
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Teaching ... Research ... Service ... thisisthe three-fold charge
of the College of Agriculture at your state Land-Grant institution, the University
of Idaho. To fulfill this charge, the College extends its faculty and resources to
all parts of the state.

Service ... The Cooperative Extension Service has offices in 42 of Idaho's 44
counties under the leadership of men and women specially trained to work with
agriculture, home economics and youth. The educational programs of these

College of Agriculture faculty members are supported cooperatively by county,
state and federal funding.

Research ... Agricultural Research scientists are located at the campus in
Moscow, at Research and Extension Centers near Aberdeen, Caldwell, Parma,
Tetonia and Twin Falls and at the U. S. Sheep Experiment Station, Dubois and
the USDA/ARS Soil and Water Laboratory at Kimberly. Their work includes
research on every major agricultural program in ldaho and on economic activi-
ties that apply to the state as a whole.

Teaching ... Centers of College of Agriculture teaching are the University
classrooms and laboratories where agriculture students can earn bachelor of
science degrees in any of 20 major fields, or work for master’s and Ph.D. degrees
in their specialties. And beyond these are the variety of workshops and training
sessions developed throughout the state for adults and youth by College of Agri-

Issued in furtherance of cooperative extension work in agriculture and home economics, Acts of May 8 and
June 30, 1914, in cooperation with the U.S. Department of Agriculture, H. R. Guenthner, Director of
Cooperative Extension Service, University of Idaho, Moscow, Idaho 83843. We offer our programs and
facilities to all people without regard to race, creed, color, sex or national origin.
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