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FERTILIZATION By Douglas Cox

Growers looking to become
organically-certified producers
may need to transition from

. traditional inputs to organic
alternatives.

con5|derat|on

Jnaerstdana now to transitionirom
traditional inputsitojorganic ait

v




Photo © Getty Images/Jupiterimages

FERTILIZATION

n increasing number of greenhouse growers are showing interest in “sustain-

able” and “organic” growing practices and the possibility of becoming certified

as sustainable or organic producers. Eliminating chemical pesticides, adopting

integrated pest management practices and using biorational insect and disease control

methods are important steps toward reaching the organic-certified goal. Growers look-

ing to implement organic production methods will need to seek alternatives to growing

mixes that contain chemical starter fertilizers and wetting agents and the application of

traditional water-soluble chemical fertilizers.

Limited product choices

Currently only a few commercial soilless
media are approved by the National Organic
Program (NOP) or the Organic Materials
Review Institute (OMRI). Some companies
market several organic formulations of peat-
lite media containing no chemical fertilizers
or wetting agents. Some in the organic com-
munity object to the use of sphagnum peat
moss in horticulture, but peat-containing
mixes are often approved for use in organic
plant production.

Compost is an obvious choice as an alter-
native to peat-containing media. Historically
many types of compost have proven success-
ful for growing greenhouse crops. However,
widespread use of compost has been limited
by the lack of long-term availability of large
quantities of a consistent product.

The only widely available water-soluble
fertilizer approved by NOP and OMRI is
liquid fish fertilizer (fish emulsion). Liquid
fish fertilizer has a very low nitrogen-phos-
phorus-potassium analysis (2-4-1), a rather
thick consistency and some users object to
its odor. Fish fertilizer does have the advan-
tage of being compatible with most applica-
tion equipment and systems growers already
use for water-soluble fertilizers. Fish fertilizer
has been successfully applied through a drip
irrigation system to greenhouse tomatoes.

Another approach to organically fertiliz-
ing greenhouse plants is to incorporate bulk
fertilizers like dried blood, bone meal and
rock phosphate into the growing medium
before planting. However, since the fertil-
izers are already incorporated, this method
limits the control of nutrition as the plants
grow unlike water-soluble fertilizers.

Michigan State University researchers
have tested growing media amended with a
commercial alfalfa meal-based 3-1-5 fertil-

GreenhouseManagementOnline.com

The plant on the left was fertilized with alfalfa pellets alone.

izer as the source of nutrients. A variety of
bedding plants were successfully produced
without applying additional fertilizer.

Comparing organic media,
fertilizers

Studies are being conducted at the Uni-
versity of Massachusetts to evaluate several
commercial organic growing media, liquid
fish emulsion fertilizer, the Michigan State
formulation and alfalfa pellets. This project
is intended to help small- and medium-sized
growers produce annual plants using these

types of products.

How the plants were grown

‘First Lady’ marigold seedlings were trans-
planted into 4-inch pots filled with either
Fafard 3B, Fafard Organic FOF#30, and
Sunshine Organic Planting Mix SOPM.
The latter two mixes are soilless peat-based
media that do not contain a chemical
starter fertilizer or wetting agent. Fafard
Organic FOF#30 is the organic version of
3B and contains Perdue Organic Fertilizer
as a starter charge and no wetting agent.
Sunshine SOPM is the organic version of
Sunshine Mix #1 and contains yucca extract
as a wetting agent. The mixes were tested
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FERTILIZATION

Table 1. Soil test results of organic growing mixes prior to planting.

_ Fafard 3B | Fafard Organic | Sunshine Organic
pH 6.2 55 6.5

Soluble salts (mS/cm) ~ 1.52 1.46 073
NO3-N (ppm) 29 6 7
NH4-N 0 8 0
P 2 35 0
K 110 141 5
(a 56 118 106
Mg 7 135 146

prior to planting for pH, electri-
cal conductivity (soluble salts),
nitrate nitrogen (NO3-N), am-
monium (NO3-N), phosphorus
(P), potassium (K) and calcium
(Ca) (Table 1).

Plants were fertilized with
either Plantex 20-2-20 chemical
fertilizer (200 parts per million
nitrogen), Neptune’s Harvest
Organic Fish (emulsion) Fertil-
izer 3-1-5 (2.2 fluid ounces per
gallon), Planet Natural alfalfa
pellets 5-1-2 (35 ounces per
cubic foot), or the fish fertilizer
plus alfalfa pellet treatments
together. The alfalfa pellets were
incorporated in the growing
mixes before planting. Liquid
fertilizers were applied at almost
every watering.

At plant harvest foliar height,
flower height, first lower bud
diameter and shoot dry weight
were measured.

Treatment differences
At harvest plants fertilized with
chemical fertilizer, fish fertil-
izer or fish fertilizer plus alfalfa

72 Greenhouse Management

| Marigolds grown in
Sunshine Organic Planting
Mix fertilized (left to right)
with chemical 20-2-20,

\ fish fertilizer, alfalfa pel-
lets alone, fish fertilizer

+ alfalfa pellets. In terms
of appearance, Fafard

3B and Fafard Organic
Mix produced the same
results.

pellets were difficult to tell apart
from each other regardless of
the growing mix. The plants
fertilized with alfalfa pellets
alone were chlorotic and had no-
ticeably smaller leaves than the
plants in the other treatments.

Table 2 shows the main effects
of fertilizer and growth medium
on marigold growth. There were
only a few interactions between
the two factors.

Plants that received the
chemical fertilizer were tallest,
had the most developed first
flower bud and accumulated the
most shoot dry weight. Plants
fertilized with fish fertilizer or
the combination of fish fertilizer
plus alfalfa pellets were, from a
statistical standpoint, inferior to
the plants receiving the chemical
fertilizer. However, the actual
differences were very small and
of limited practical importance.

The plants fertilized with
alfalfa pellets alone were nutrient
deficient, but they were as tall as
the chemical fertilizer treatment

and taller than the fish fertil-

January 2011

izer and fish plus alfalfa pellets
treatments. However, first flower
buds of plants fertilized with
alfalfa pellets alone were much
smaller and the plants accumu-
lated much less shoot dry weight
than the other treatments.

Plants grown in Fafard 3B
were the tallest and accumulated
the greatest dry weight. The two
organic soilless mixes produced
comparable levels of growth to
each other except that Sunshine
Organic plants accumulated
significantly less dry weight.

Promising results
The results of this study indicate
that organic materials show
promise for use in commercial
production. The main objectives
of this first study were to deter-
mine the overall responses to the
treatments and to use the results
to establish levels of fish and
alfalfa fertilizers for use in future
experiments with marigold and
other plants. Its likely that ap-
plying higher levels of fish fertil-
izer or alfalfa pellets will produce
better results. Also, using two
organic fertilizers together (i.c.,
fish + alfalfa pellets) may prove
to be a successful practice.
Marigold responses to grow-

ing medium, especially shoot
dry weight, may have been due
to the differences in nutrient
levels at planting. Fafard 3B had
a much higher nitrate nitrogen
level at planting than the organic
media and finished with the
most shoot dry weight. Sunshine
Organic, which produced plants
with the lowest dry weight,

had very low phosphorus and
potassium levels and a much
lower electrical conductivity at
planting compared to the other
two growing mixes. Although
starter fertilizers are supposed

to last only two to three weeks,
it’s surprising how much impact
on future growth these fertilizers
can have if their levels are low
during the time after transplant-
ing when young plants are not
watered with fertilizer very
frequently. 6M
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Table 2. ‘First Lady’ marigold growth as affected by fertilizer and

growing medium.*

Fertilizer type Foliar Flower Bud diameter | Shoot dry
height (cm) | height(cm) | (mm) weight (gm)

Chemical 20-2-20 26.50z
Fish emulsion 25.4b
Alfalfa pellets 26.6u
Fish + alfalfa 25.6b

3220

30.3b
3270
30.9b

56.80 12.8q
49.7b 11.9
34.2 9.1c

52.30 11.5b

Growing medium Foliar Flower Bud diameter | Shoot dry
height (cm) | height (cm) | (mm) weight (gm)

Fafard 38 26.7a
Fafard Organic 25.7h
Sunshine Organic 25.5b

32.30
31.1b

31.0b

50.20 12.6a
50.1a 11.2b
44.5b 10.2c

* Means followed by different letters within ferfilizer or growth media are stafistically different ot P=0.01.
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