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Abstract

Treble superphosphate 20% P (0-46-0), MagAmp 7N-17.6P-5K (7-40-6) and Osmocote 18N-2.6P-10K (18-6-12) failed to
maintain phosphorus (P) at a level of 10 ppm in peat:sand media extracts during a full growing season under nursery condi-
tions. A single surface application of Osmocote 14N-6.2P-11.6K (14-14-14) supplied the desired P level for 18 weeks.

Introduction

The general view of investigators is that most nursery
plants in containers need about 10 ppm phosphorus (P)
in media extract for optimum growth (1,2,8,10). This 10
ppm P level can be maintained through the growing sea-
son by regular applications of P in solution. However,
many nurseries find it impractical to supply fertilizer in
solution. A common nursery practice is to amend con-
tainer media with superphosphate 9% P (0-20-0) or tre-
ble superphosphate 20% P (0-46-0). Laboratory studies
have shown that P leaches rapidly from superphosphate
amended media (3,4,9) and treble superphosphate is
highly soluble in acid media to pH 6.0 (6). A pre-plant
amendment resulted in less growth of 3 nursery plant
species than maintaining the P level with regular ap-
plications in solution (1). Yeager and Wright (10) found
that leaf P level was very low after 12 weeks in a super-
phosphate amended medium, and Meyer (5) showed
that P stored in the plant from the previous season was a
major contributor to spring growth. Furthermore,
plants may remain 2 years in the same container, in
which case the media originally amended with a readily
leached P source would contain an extremely low P level
the second year. Thus, a slow release form of P is need-
ed (a) to insure a reliable level for optimum growth the
first season, (b) to insure storage in the plant late in the
season for optimum growth the following spring and (¢c)
to use as a surface application for a P source the second
season in the same container. The objective of this study
was to find a commercially available form of phos-
phorus at moderate cost that would supply the plant
needs in soilless media for a full growing season under
nursery conditions.
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Materials and Methods

Experiment I. A growing medium of sphagnum peat
and concrete grade sand (1:1 by vol) was amended with
ground limestone at 1.8 kg/m? (3 1b/yd*), Fritted Trace
Elements* at 73 gm/m® (2 oz/yd?) and Osmocote’
18N-2.6P-10K (18-6-12) at 3 kg/m?* (5 lb/yd®). The
medium was further amended with treble superphos-
phate, 20% P (0-46-0), at 0, 0.52 kg/m* (14 oz/yd®) or
1.0 kg/m? (1.7 Ib/yd®). The amended media were used
for planting Rhododendron ‘Roseum Elegans’ liners in
3.5 1 (Zarn 400) containers. On May 5, 1983, the con-
tainers were placed in a commercial nursery in a ran-
domized complete block design with 6 single replicates.
Irrigation averaged 1.3 cm (0.5 acre in) per day, except
when rainfall made irrigation unnecessary. Leachate
(drainage water) samples (8) were obtained every 3 or 4
weeks for 16 weeks and pH and P concentration (6)
were determined.

Experiment 2. Experiment 2 was similar to Experi-
ment 1 with the following exceptions. The growing
medium was amended with ground limestone at a rate
of 1.5 kg/m? (2.5 Ib/yd?). Four P treatments were used:
1) no additional P, 2) treble superphosphate incor-
porated at 1.0 kg/m’ (1.7 Ib/yd®), 3) MagAmp’
7N-17.6P-5K (7-40-6), medium grade, incorporated at
0.6 kg/m? (1 1b/yd®) and 4) MagAmp 2 gm on each con-
tainer surface. Osmocote was not mixed with the media,
but all treatments received Osmocote 18-6-12 at 13 gm
on each container surface. The containers were placed
in the nursery June 6, 1984, and leachate samples were
collected at 3 week intervals.

Experiment 3. Rhododendron stewartianun had been
grown in a commercial nursery 1 year in peat-sand (1:1
by vol) which had been amended by the grower with
superphosphate and ground limestone. On April 8,
1983, 10 containers of 3.5 1 (Zarn 400) received a surface
application of 10 gm Osmocote 18-6-12 and another 10
containers received 10 gm Osmocote 14N-6.2P-11.6K
(14-14-14). The containers received the normal nursery
irrigation for the remainder of the growing season.
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Leachate samples were collected every 4 or 5 weeks for
18 weeks and analyzed for P.

Results and Discussion

Experiment 1. Osmocote 18-6-12 alone could not
maintain P levels in the media extracts at the recom-
mended level of 10 ppm (Table 1) suggested for nursery
crops (2,8,10). Media amended with treble superphos-
phate had P levels below 10 ppm by week 5 and were
similar to Osmocote alone from week 9 to 16. There was
little difference between the 2 rates of treble superphos-
phate. Our results are similar to those found by others
(1,10) who noted that the level of P needed for most
plants was not maintained in a superphosphate amend-
ed medium.

Experiment 2. Osmocote 18-6-12 applied to the sur-
face of the media was unable to maintain sufficient
levels of P (Table 2), which was similar to incorporated
Osmocote in Experiment 1 (Table 1). Treble superphos-
phate supplied at least 10 ppm P through week 7, a few
weeks longer than in Experiment 1. Periods of heavy
rainfall early in Experiment 1 (1983) may have caused
more rapid leaching than in Experiment 2 (1984). Mag-
Amp, either mixed with the medium or placed on the

surface was a small improvement over treble superphos-
phate, but failed to maintain the 10 ppm P level for the
entire season. However, the results suggest that a small
amount of MagAmp (about 1/2 teaspoon) might be ap-
plied to the surface of containers in mid-season as a P
supplement. A course grade of MagAmp might give a
longer period of availability, but a coarse grade could
not be obtained.

Experiment 3. As in Experiments 1 and 2, Osmocote
18-6-12 resulted in media P levels well below the desired
10 ppm (Table 3). On the other hand, Osmocote
14-14-14 maintained P levels between 12 and 18 ppm for
the entire 18 week period. The Osmocote products con-
sist of dry fertilizer granules coated with a plastic resin,
which reduces the rate of fertilizer release. The
14-14-14, due to a thinner coating, releases faster than
the 18-6-12 product. At 10 gm per container, 273 and
630 mg P were applied in the 18-6-12 and 14-14-14 prod-
ucts, respectively. It is possible that both the thinner
coating and the larger amount of P accounted for the
adequate season-long supply from Osmocote 14-14-14.

Growth of the Rhododendron plants was not notice-
ably affected by the treatments. Testing the growth of
plants from different sources of P was not an objective
of this study. Plants were used to produce realistic con-
ditions in the nursery for measuring the supply charac-

Table 1. Extract phosphorus from peat:sand container media amended with Osmocote” and treble superphosphate ON-20P-0K (0-46-0).

Weeks in nursery

Rate of
treble super 2 S 9 12 16
kg/m* (Ib/yd?) pH P concentration (ppm)
0.0 0.0) 6.0 1.5+3.0Y 3.5+1.2 5.1+0.8 3.8+2.0 1.4+0.1
0.52 (0.87) 6.0 20.0+2.2 5.5+0.9 5.5+0.6 4.6+0.6 1.0+0.0
1.0 (1.7) 6.0 28.0+5.6 6.4+0.5 5.8+0.3 4.5+0.4 1.4+0.2

ZAll media amended with Osmocote 18N-2.6P-10K (18-6-12) at the rate of 3.0 kg/m* (5.0 Ib/yd?).

Y + value is standard error of the mean.

Table 2. Extract phosphorus (ppm) from peat:sand container medium following application of Osmocote 18-6-12, treble superphosphate 0-46-0

or MagAmp 7-40-6.

Weeks in nursery

Phosphorus Method of 4 7 10 13 16
source application pH P concentration (ppm)

Osmocote Surface* 5.8 4.5+2.1" 7.0+3.1 3.2+22 2.8+1.0 1.5+0.6 1.1+0.6
Osmocote Surface

Treble super MixedY 5.6 58.0£19.1 20.0+9.2 11.0+3.8 5.8+0.9 3.1+04 2.7+1.8
Osmocote Surface

MagAmp Mixed* 5.5 34.0+4.5 27.0+8.7 15.0+4.2 7.2+3.4 3.3+1.6 24+2.0
Osmocote Surface

MagAmp Surface® 5.3 23.0+6.5 21.0+6.9 16.0+4.4 13.0+5.4 53+2.8 3.1+1.5

?13 gm of Osmocote were applied to the surface of 3.5 1 (Zarn 400) containers.

YTreble superphosphate was mixed at 1 kg/m® (1.7 Ib/yd?).
*MagAmp was mixed at 0.6 kg/m® (1.0 Ib/yd?).

“2 gm of MagAmp were applied to the surface of 3.5 1 (Zarn 400) containers.

Y+ value is standard error of the mean.
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Table 3. Extract phosphorus from peat:sand container media following a 10 gm surface application of either Osmocote 18N-2.6P-10K (18-6-12)
or Osmocote 14N-6.2P-11.6K (14-14-14) per 3.5 1 (Zarn 400) container.

Weeks in nursery

5 9 14 18
Osmocote
analysis pH P concentration (ppm)
18-6-12 6.2 2.5+1.52 1.7+0.8 52+1.4 3.8+3.7
14-14-14 6.0 16.0+5.3 17.7+4.9 15.3+1.5 127+2.5

Z+ value is standard error of the mean.

teristics of the P fertilizers. Most experiments on P re-
quirement have been conducted on small size plants in
the greenhouse using constant P levels for about 10
weeks (2,10). The P requirement for production of nur-
sery crops in containers with dry fertilizers has not been
satisfactorily defined. We recommend that plant re-
sponses to P levels be studied for a period of years, i.e.,
the entire growing time in the nursery. This would allow
observations not only of early growth, but later devel-
opment of quality factors.

Significance to the Nursery Industry

The previously reported rapid decrease in available
phosphorus from treble superphosphate (0-46-0)
amended medium was confirmed under nursery condi-
tions. Phosphorus was at deficient levels after a few
weeks. The use of a coated phosphorus appears to be
the most promising approach to season-long availabil-
ity. Osmocote 14-14-14 maintained the desired level for
18 weeks in our study. However, Osmocote 18-6-12,
which has a thicker coating as well as less phosphorus,
failed to release the needed P level into the medium. Be-
cause of its relatively fast release, Osmocote 14-14-14
may need to be supplemented by a mid-season applica-
tion of slow release nitrogen in order to maintain ade-
quate nitrogen through the growing season. Surface ap-
plied medium grade MagAmp (7-40-6) at about 1/2 tea-
spoon per container (#2) was a promising treatment, but
would need to be reapplied after about 3 months.
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