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Those of you who wish to drive up on Monday, October 22, will find good motel
accommodations in Boone. Boone is about a 30-minute drive from Patterson's Greenhouses
via N. C. Highways 105 and 181. Make your own reservations. Motels:.include; Boone
Trail Motel, Cardinal Motel, Mountain Motel, and Oakwood Motel.

A QUICK LOOK AT SLOW-RELEASE FERTILIZERS

Roy A. Larson and Martin L. Mclntyre

Lunt and several of his colleagues in California have studied the effects of
slow-release fertilizers on chrysanthemums. They successfully grew potted mums to
maturity, with a single pre-plant application of fertilizer.

The advantages of one-shot applications of fertilizer are obvious and have been
widely publicized. However, some of the treatments have been unsatisfactory and the
search for satisfactory materials has been extensive. The coated fertilizers made
by the Archer Daniels Midland Company are a result of this search. They have been
able to control the rate of release of nutrients by controlling the thickness of the
coating, and the duration of the fertilizer can be adjusted to the desired duration
of the crop.

The use of slow-release fertilizers on potted mums was investigated at North
Carolina State College this spring and summer. Chrysanthemum cuttings were donated
by Yoder Brothers, Inc., of Barberton, Ohio, and the Archer Daniels Midland Company
of Minneapolis, Minnesota, supplied the slow-release fertilizers.

Materials and Methods

Rooted cuttings of the varieties Red Star, Jackstraw, Mercury, Snowclad, and
Sundial were planted in 6-inch clay pots on May 10, with 5 cuttings in each pot.
The plants were pinched and shaded on May 24.

Included in the study were soils from commercial greenhouse ranges in Raleigh,
Wilmington, and Charlotte, as well as the soil mixture generally used in floriculture
studies at N. C. State College. Dolomitic limestone and superphosphate were incor
porated into the soil mixtures for all treatments.

The fertilizer treatments weres

1. 15-7-7 slow-release, 10 grams/pot.
2. 17-8-4 slow-release, 10 grams/pot.
3. Check - plants fertilized weekly with alternating applications

of 20-20-20 and KN03, at a rate of 2 1/2 lbs./lOO gals, water.

No additional fertilizers were ever applied to the plants in the slow-release
fertilizer treatments.

The variety Red Star was used in the studies in which the three fertilizer
treatments and four soil sources were compared. The other varieties were only used
in N. C. State College soil, in which only the fertilizers were compared.

Only one cutting was used per pot in the Charlotte soil, so no attempt will be
made to compare the Charlotte treatments with the other soil-source treatments.

Soil tests were made at approximately three-week intervals during the study.
Soil and leaf samples were also collected at the conclusion of the study and analyzed
by the State Soil Testing Lab and the Service Laboratory, respectively.



Results

The final soil test readings are shown in Table 1. The average number of
flowers per pot and the average plant height are also shown in Table 1.

Table 1. Soil test readings at the conclusion of the study (July 30). The plants were
potted May 10, and the slow-release fertilizers were applied at that time.

Parts per million of Soluble Average Average
Treatment various nutrients salts

(mhos)
number

flowers

plant height
N Ca P2O5 -K20 Mg (inches)

N.C.State

15-7-7 1 570 22 22 135 24 13.8 13.0

17-8-4 6 685 36 32 180 48 13.2 12.8

Check 29 1240 180 202 280 34 14.2 12.8

Raleigh
15-7-7 3 3200+ 200 36 575 90 16.3 14.5

17-8-4 9 3200+ 164 36 435 140 16.3 14.7

Check 60 3200+ 200 232+ 505 80 16.5 13.7

Wilmington
15-7-7 1 960 122 22 22 24 15.4 13.2

17-8-4 6 1080 138 36 32 70 14.0 13.2

Check 36 1400 138 232+ 47 38 13.4 12.4

Charlotte*

15-7-7 39 1210 200 57 200 200 5.3 13.0

17-8-4 71 1400 240 61 135 190 5.3 13.0

Check 46 3200+ 256 232+ 280 55 6.2 13.0

Only one plant/pot, while all other soil sources had five cuttings/pot.

The tissue analyses are shown in Table 2. Leaves and stems were collected on
July 30, 1962.

Table 2. Tissue analyses of plants grown in four different soils,
with three fertilizer treatments. Plants of the variety
Red Star were planted May 10, pinched and shaded May 24.

Treatment Per cent of various nutrients

N CaO P2O5 K20

N. C. State

15-7-7 2.66 1.51 0.91 1.35

17-8-4 3.00 1.48 1.14 1.00
Check 3.39 1.79 1.39 6.25

Raleigh
15-7-7 2.21 1.68 0.72 1.30
17-8-4 3.67 1.71 1.21 1.70
Check 3.22 1.96 1.01 6.20

Wilmington
15-7-7 2.38 1.60 1.15 1.60
17-8-4 4.76 1.74 1.60 1.60
Check 3.22 1.90 1.13 6.00

Charlotte

15-7-7 4.37 1.96 2.04 3.65
17-8-4 4.23 1.57 1.88 5.15
Check 3.47 2.13 1.39 6.80

The results of the various treatments are also shown in Figures 1, 2, 3, and 4,
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Figure 1. Plants of the variety Red Star, treated with 15-7-7, check,

and 17-8-4, and grown in the N. C. State College soil medium,

Figure 2. Plants of the variety Red Star, treated with 15-7-7, check,

and 17-8-4, and grown in the soil medium of a commercial

range in Raleigh.



Figure 3. Plants of the variety Red Star, treated with 15-7-7, check,

and 17-8-4, and grown in the soil medium of a commercial range

in Wilmington.

Figure 4. Plants of the variety Red Star, treated with 15-7-7, check,

and 17-8-4, and grown in the soil medium of a commercial

range in Charlotte. Only 1 cutting was planted per pot in

this soil.



The foliage was dark green in color in all treatments. Plants in the check
treatment flowered earlier than plants in either the 15<-7-7 or 17-8-4 treatments.
This was true for all soil types. This difference :*in time of flowering is evident in
the photographs..

Discussion

Soil tests

According to soil test analyses shown in Table 1, nitrogen, calcium, phosphorous,
and potassium were generally highest in the check treatments at the conclusion of the
study. Chlorosis was never evident in any of the treatments, however.

The soluble salt readings were generally the same for all treatments, with the
exception of the Charlotte soil. In that soil the soluble salt reading was 200 mhos
in the 15-7-7 treatment and 190 mhos in the 17-8-4 treatment. The check treatment had
a soluble salt reading of only 55 mhos. Previous tests in the study indicated a similar
pattern for the Charlotte soil. At soluble salt levels of 190 to 200 mhos, one could
expect some injury, but the plants in these treatments appeared normal, without any
typical excess salts symptoms. The effects of coated fertilizers on soil test readings
warrant further investigation.

Tissue analysis

The results of the tissue analyses, present in Table 2, do indicate that the
leaves and stems removed from plants grown in Charlotte soil were frequently higher
in N, CaO, P2O5 and K20 than in other treatments. Only one cutting was planted per
pot in this soil so comparisons with other soil sources cannot be readily made.

(. The lowest nutrient levels were frequently obtained in the 15-7-7 treatments, but
none of the plants were chlorotic.

Plant characteristics

The tallest plants occurred in the 17-8-4 treatment, Raleigh soil source, in which
the plants averaged 14.7 inches. The shortest plants were in the check treatment,
Wilmington soil source, in which the plants averaged 12.4 inches. The differences in
height within the same soil source treatment were slight.

The most floriferous plants were produced in the Raleigh soil treatment, and the
number of flowers was practically the same for all three fertilizer treatments in that
soil. The largest differences in number of flowers occurred in the Wilmington soil
in which the plants in the 15-7-7 treatment averaged two more flowers per pot than in
the check treatment.

The foliage was dark green in all treatments. Differences in flower color could
not be accurately judged as there were pronounced differences in the time of flowering,
as previously mentioned.

Conclusion

Potted chrysanthemum plants of good quality were produced under slow-release
fertilizer regimes. The slow-release fertilizers were applied when rooted cuttings
were potted (May 10), and the plants were not fertilized again (study concluded

j. July 30). Plant height and number of flowers were not affected by the slow-release
^ fertilizers, but flowering was delayed.

The total soluble salt readings were very high in the slow-release fertilizer
treatments for one soil cource, and further investigations are underway to ascertain
the reasons for this effect. Results of studies on the effects of slow-release



fertilizers on Philodendron oxvcardium and poinsettias will be reported in this
bulletin at a later time.
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The authors wish to thank Yoder Brothers, Inc., and the Archer Daniels Midland
Company for the plant material and slow-release fertilizers, respectively.

SOLUBLE SALTS - CAUSE AND CURE

Conrad B. Link

Soluble salts in the soil are a frequent problem in greenhouse culture, but
most of this can be avoided or corrected. Proper cultural practices, fertilizing
and watering, are all important.

"Where do soluble salts come from?" is an often asked question. There are
several sources. The continual use of fertilizers will cause a build up in the soil.
Fertilizers used in excessive quantities will cause difficulty. Over-fertilization,
especially at the starting of a crop, should be avoided. Young plants' are not able
to utilize fertilizers very rapidly. There may have been an accumulation of fertilizer
in the soil from a previous crop. Probably this older crop did not show any injury;
the plants were large with an extensive root system. However, a young seedling or
rooted cutting planted into such a soil could be injured due to the salt concentration.

Soluble salts in the soil are liberated during the process of steaming or
sterilizing and immediately following. Most soil organisms are killed, but the soi2^
quickly becomes reinoculated. Those kinds of bacteria which produce ammonium
compounds develop very rapidly.

The nitrifying bacteria which change the ammonium compounds into nitrate forms
of nitrogen are very sensitive to heat, while the other types are more resistant to
heat injury. Because of this, the ammonium forming bacteria increase rapidly with
an accumulation of ammonium nitrogen. Soils which may be abundantly supplied with
organic matter have much material on which they may feed and develop, thus liberating
ammonium nitrogen compounds.

Plants can utilize some ammonium compounds, but they may become in excess
amounts immediately following sterilizing.

Under some conditions soluble salts may accumulate in the soil from the water
supply. Wells and sometimes a local water supply may have an excessive concentration
of salts which would accumulate in the soil.

In the normal practice of watering, when enough is applied each time so it
drains through the soil, then soluble salts do not accumulate. They are washed or
leached away. If only enough water is applied each time to moisten the soil, the
salts tend to accumulate and collect in the upper inch or so of soil. Each time the
soil becomes drier, the concentration of salts increases until it becomes so con
centrated that it causes a withdrawal of water from the roots with injury.

Symptoms of Injury from Soluble Salts

Several different symptoms may be developed in a plant from soluble salts.
Plants, even of the same kind, may vary in their ability to withstand injury. Young
plants or seedlings are more easily injured than are older plants. The following are
symptoms that the plant shows from excess salts in the soil:


