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Containerized plant production represents an ex-
tremely intensive agricultural practice; 40,000 to
300,000 containers may occupy one acre of sur-
face area to which a large amount of chemical fer-
tilizer is applied. Currently, recommended fertil-
izer application rates for the production of con-
tainerized nursery ornamental plants are in excess
of plant requirements, and up to 50% of the ap-
plied fertilizers may run off or be leached from
containers. Among the nutrients leached or al-
lowed to runoff, nitrogen (N) is the most abun-
dant and is of major concern as the source of
ground and surface water pollution. In this report,
current N fertilizer application rates for different
container-grown nursery ornamental plants, the
amount of nitrate leaching or runoff from contain-
ers, and the potential for nitrate contamination of
ground and surface water are discussed. In con-
trast, our best N management practices include:
(1) applying fertilizers based on plant species
need; (2) improving potting medium’s nutrient
holding capacity using obscure mineral additives;
(3) using controlled-release fertilizers; and (4)
implementing zero runoff irrigation or fertigation
delivery systems that significantly reduce nitrate
leaching or runoff in containerized plant produc-
tion and encourage dramatic changes in N man-
agement.

KEY WORDS: best management practices (BMPs),

containerized plants, controlled-release fertilizers, irrigation,

nitrogen, nitrate leaching, potting media, water recycling,

zeolite
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TABLE 1

Suggested Nitrogen (N) Application Rates for the Production of

Some of Containerized Plants in Greenhouses or Shaded Greenhouses*

Nitrogen rate

Common name Botanical name (kg/ha/yr)

Chinese Evergreen Aglaonema 1,656[11]

Zebra Plant Aphelandra squarrosa 1,998[11]

Begonia Begonia x hiemlis 1,425[12]

Peacock Plant Calathea makoyana 1,656[11]

Chrysanthemum Dendranthema grandiflora 1,780[13]

Dump Cane Dieffenbachia maculata 1,656[11]

Dragon Tree Dracaena marginata 2,339[11]

Pothos Epipremnum aureum 1,755[11]

Poinsettias Euphorbia pulcherrima 1,780[14]

Weeping Fig Ficus benjamina 2,354[11]

Gerbera Gerbera jamesonii 1,425[15]

Hibiscus Hibiscus rosa-sinensis 1,780[15]

New Guinea Impatiens Impatiens hawkeri Bull. 1,067[15]

Kalanchoe Kalanchoe blossfeldiana poelln. 1,780[15]

Easter Lily Lilium longiflorum Thumb. 1,425[15]

Prayer Plant Maranta leuconeura 1,370[11]

Sword Fern Nephrolepis exaltata 1,656[11]

Philodendron Philodendron selloum 1,998[11]

Azalea Rhododendron obtusum 2,237[15]

Peace Lily Spathiphyllum 2,017[16]

Arrow-Head Vine Syngonium podophyllum 1,656[11]

Zinnia Zinnia elegans 1,345[15]

* Calculated based on Conover (1998)[11], Karlsson and Heins (1992) [12], Crater (1992)

[13], Hartley (1992) [14], Dole and Wilkins (1999) [15], and Conover (1992) [16].
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TABLE 2

Average Ammonium–Nitrogen (NH4-N) and Nitrate–

Nitrogen (NO3-N) Concentrations in Leachates of Control

and Zeolite-Incorporated Soilless Media 9 Weeks after

Transplanting and Average Dry Weights of Pink Splash

(Hypoestes phyllostachya) Produced in the Media*

NH4-N NO3-N Dry weight

Media (mg/kg)  (mg/kg) (g)

Control 132.6 228.4 2.1

A  7.7 397.7 2.5

CH  92.5 192.7 2.7

IE  53.7 251.5 2.8

SC 115.2 213.2 3.4

X  41.4 307.5 2.8

XY  82.6 109.3 3.3

* Six zeolites (A, CH, IE, SC, X, and XY) were mixed respectively

with the control medium (50% peat + 50% pine bark) at 20 g of

zeolite per pot (10-cm in diameter). Seedlings of Pink Splash were

transplanted into pots with 8 plants per pot. Peter’s water-soluble

fertilizer (24.0N-4.4P-16.6K) solution containing 200 mg/L N was

fertigated weekly at 100 mL per pot. Leachates were collected

weekly. Data presented in this table were the final samples. Plant

shoots were harvested nine weeks after transplanting, and dry

weights were determined.
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TABLE 3

Average Amounts of Total Water and Fertilizers Used per Pot

for the Production of 1,080 Pots of Bedding and Foliage Plants*

Irrigation Method Water CRF WSF NO3-N Leaching

(L/pot) (g/pot) (g/pot) (mg/pot)

Overhead 35.5 5.0 450.5

Ebb-and-flow 10.2 3.7  0.0

* Thirty plant species and/or cultivars (22 foliage plants and 8 bedding plants) were grown

in a soilless medium irrigated through ebb-and-flow and overhead system using water

collected from rain and/or irrigation runoff and well water. Peter’s water-soluble fertilizer

24.0N-3.5P-13.3K (24-8-16) was used for fertigating plants grown on ebb-and-flow trays,

and Scotts’ controlled-release fertilizer 18.0N-2.6P-10.0K (Osmocote 18-6-12) was ap-

plied onto the surface of pots irrigated overhead. A total of 1,080 pots of plants were

produced over two and half years of evaluation. Data presented here are mean total

amounts of water regardless of sources and fertilizers per pots used for the production of

1,080 plants from transplanting to the market.
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