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Abstract

Growth ofOrthosiphon stamineugat whiskers) andingelonia angustifoli@enth. (angelonia) was evaluated in media containing|O0,
25, 50, 75, or 100% compost (biosolids and yard trimmings mixture, 1:1, by weight). Compost was added to a commergiabtoirt or
based medium. As % compost increased, pH, electrical conductivity (EC), % nitrogen (N), and % carbon (C) increasedtiahd the ini
moisture content decreasédrthosiphonandAngeloniagrowth was reduced when grown in peat or coir-based media amended|with
high rates of compost (75 or 100%), but flowering time was generally not affected. All plants were considered visuallyeacceptab
exceptAngeloniagrown in 100% compost.

Index words: biosolids, coir, organic media.

Species used in this studyorthosiphon stamineugat whiskers)Angelonia angustifoli8enth.

Significance to the Nursery Industry ticultural grade of compost. Horticultural-grade compost is
Peat is used extensively in the nursery industry as a pri- "OW available in sufficient quantity at economical costs to

mary component in commercial soilless potting media. The Meet the growing demands of ornamental industries.

increased use of peat as an organic amendment with superior A 12r9e segment of the ornamental nursery industry is de-
water holding capacity is challenged by economic and enyi- PeNndent on peat moss as a major constituent of their potting

ronmental pressures. To stay competitive and satisfy envi- media. The physical and chemical characteristics of peat have

ronmental concerns, potential alternatives to peat need to beM2de it an excellent potting media for a variety of ornamen-

investigated. Commercially available peat- and coir-based 1@ Plants (5). In recent years, environmental concerns (1)
soilless mixes were amended with 25%. 50%. 75% or 100% and cost of peat have escalated. Therefore, other organically-

organic compost generated from biosolids and yard trim- based, inexpensive materials are beginning to be evaluated

mings. Results suggest that compost can be a viable partialand used as to_tal or partial peat substitut(_es in ornamental
alternative to peat or coir as a substrate for containerized NUrsery production systems. For example coir, produced from

herbaceous perennial production. Media amended with 50% husks of coconut frui_l(Iocos nucefera.) that are grown in
compost (v:v) provided plants of similar appearance to un- Many tropical countries (8), has been used successfully as a
amended media. A higher compost amendment (75 or 100%)POtiing medium (23).

reduced plant growth. Partially amending peat- or coir-based 'nPar et al. (12) have discussed the physical, chemical,
media with compost may have positive economic conse- and biological properties of a compost-based media. Some

guences for commercial perennial production due to the ris- composts may be unsuitable asa me_dia constituent due to
ing costs of peat. high salt content, pH, phytotoxicity, or high heavy metal con-

tent. However, composts, depending on feedstock composi-
tion, can be a valuable source of nutrients (11). Composts
i utilized as media for ornamental nursery production systems
Many states have mandated that several biodegradablemyst be stable, have readily available and consistent market
wastes not be landfilled. The majority of these wastes are gpplies, support consistent and uniform plant growth, and
being recycled or composted in an array of feedstock mix- pe |ess expensive than the traditional peat-based media.
tures, including biosolids. Subsequently, landfill numbers \jeeting these criteria, composts have been used success-
have decreased and the number of compost facilities has in-yly in media to grow bedding annual plants (14, 15), foli-
creased in the United States over the past 10 years (10). Sincgge plants (16), and woody shrubs and trees (7, 9). Likewise,
municipal and private compost facilities have access 10 a compost may be a potential peat substitute in commercial
variety of available feedstocks, including biosolids, scien- megia designed for subtropical herbaceous, perennial crop
tifically based production systems and an agricultural-rich production systems.
marketplace have attributed to a dramatically improved hor- = The purpose of this investigation was to determine the
growth and development of container-gro@nthosiphon
andAngeloniaperennial ornamentals as influenced by com-

Introduction

1Received for publication April 19, 2000; in revised form October 26, 2000.

Florida Agricultural Experiment Station, Journal Series No. R-07490. post—amendgd med!a- These plant species were chosen based
2Assistant Professor, Department of Environmental Horticulture, correspond- O Commerual_a\/a”ab'“ty’ increased po_pularlty, moderate
ing author. water and nutrient usage, and sub-tropical temperature re-

2Professor, Department of Horticulture, Institute of Food and Agricultural - quirements.
Sciences, 2199 South Rock Road, University of Florida, Fort Pierce, FL
34945. Materials and Methods

“Professor, Soil and Water Science Department, Institute of Food and Agri- . . " .
cultural Sciences, 106 Newell Hall, University of Florida, Gainesville, FL Plant material and media compositio@rganic waste

32611-0510 compost (Solid Waste Authority, Palm Beach County, FL)
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Table 1. Chemical characteristics and nutrient content of peat- and coir-based media amended with 0, 25, 50, 75, or 100% compost

Compost pH EC Moisture Nitrogen (N) Carbon (C) CIN
(% by vol) (dS x mY) (%) (%) (%) (ratio)
Peat
0 5.3 25 59.7 0.62 31.3 50.9
25 6.4 31 48.4 1.62 30.8 19.4
50 6.7 5.0 445 1.87 29.9 16.0
75 6.9 5.2 435 2.20 30.3 13.8
100 7.0 6.4 34.9 231 28.1 12.2
Significance L** L** C** Q** L** C**
Coir
0 6.0 0.7 73.3 0.38 23.1 60.7
25 6.8 2.6 63.5 141 27.4 19.4
50 7.0 3.2 54.0 1.82 28.5 15.6
75 6.9 5.2 46.3 2.13 29.8 14.0
100 7.0 7.4 38.0 2.28 28.9 12.7
Significanceé L* Lx* Q* Cr= Q** Cr=

zSignificant linear (L), quadratic (Q), or cubic (C) response at P < 0.05 (*) or 0.01 (**).

was mixed with peat- or coir-based commercial media. The (0.5 oz/pot) of 15N-3.9P-10K (Osmocote Plus®) and treated
compost consisted of a 1:1 ratio, by weight, of biosolids (poly- with a 1% Marathon® granular systemic insecticide at a stan-
mer dewatered) and yard trimmings screened to 1.3 cm (0.51dard rate of 0.37 g/liter (0.018 oz/gal) (Olympic Horticul-
in). Compost was made using an in-vessel agitated bed sys-+ural Products™, Bradenton, FL). Plants were inspected daily
tem (Solid Waste Authority, Palm Beach County, FL). On and watered as needed (3—4 times/week). Plants were grown
September 13, 1999, plugs (approximately 6 cm (2.4 in) tall; in a glass greenhouse with mean minimum and maximum
103 cell pack) ofOrthosiphon stamineuand Angelonia temperatures of 22 and 35C (72 and 95F), respectively.
angustifolia(Robrick Nursery, Hawthorne, FL) were trans- Three replicates of each medium were evaluated initially
planted into 4.5 liter (1.2 gal) round, plastic pots filled with  for pH, electrical conductivity (EC), percent moisture, and
peat-based soilless media (Metro-Mix 200; The Scotts Co., total carbon (C) and nitrogen (N). Percent moisture was de-
Marysville, OH) amended with 0, 25, 50, 75, or 100% (by termined by drying a known weight of water-saturated me-
vol) compost. Additional 4.5 liter (1.2 gal) round pots were dia at 105C (221F) for 24 hr and weighing before and after.
filled with coir-based soilless media (Yoder Mix, The Scotts pH and EC were determined by preparing a saturated media
Co., Marysville, OH) amended with 0, 25, 50, 75, or 100% extract and using a pH/ion/conductivity meter. Total C and
(by vol) compost. All plants were topdressed with 15 g/pot N concentrations were determined by a CNS analyzer (Carlo-

Table 2. Growth and development characteristics oDrthosiphon stamineuglants grown for 8 weeks in peat- or coir-based media amended with 0,
25, 50, 75, or 100% compost.

Compost Chlorophyll Stem length Flowers Leaf DW Stem DW Shoot DW Root DW
(% by vol) (Spad units) (cm) (no.) (9) (9) (9) (9)
Peat
0 51.8 60.9 26.8 12.4 15.3 27.7 9.54
25 48.9 60.6 24.8 11.6 14.4 26.0 9.03
50 49.4 60.5 27.4 9.4 14.0 23.4 6.87
75 46.6 48.9 18.8 7.5 7.9 15.4 6.30
100 435 52.0 24.6 9.5 9.9 194 7.80
Significance L* L* NS L** L** L** NS
Coir
0 50.7 58.3 21.8 11.2 11.2 22.4 7.58
25 49.7 60.5 24.4 11.2 145 25.7 115
50 47.7 58.5 20.2 10.0 10.6 20.7 7.71
75 42.9 53.5 14.4 8.4 8.8 17.2 6.46
100 37.8 55.0 16.6 8.7 8.4 17.1 5.33
Significance Lx* NS L* Lx* C* L** Cc*

DW = dry weight
ySignificant linear (L), quadratic (Q), or cubic (C) response at P < 0.05 (*) or 0.01 (**).
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Fig. 1. Effects of media composition on growth oDrthosiphon stamineusfter 8 weeks. Commercial peat-based (A) or coir-based (B) media was
amended with 0, 25, 50, 75, or 100% (by vol) compost.

Erba NA-1500; BICO, Burbank, CA). Compost samples were fore weighing. Chlorophyll content was measured from

oven dried for 2 days (60C (140F)) and ground to a powder leaves on the™ 5" and & branch from the apex of each

with a ball grinder before combustion. plant using a Spad-502 meter (Spectrum Technologies Inc.,

Plainfield, IL). ForAngelonia primary stem length was re-

Plant growth and developmerfinal shoot characteris-  corded and shoots were severed at the crown for dry weight

tics (primary stem length, dry weight, and flower number) measurements. Flower number of both species was deter-

were measured 8 weeks after transplanting. Stem length wasmined by counting the number of spiked inflorescences per

measured from the shoot apex of the primary stem to the plant.

crown. Shoots were severed at the crown and roots were hand-

washed thoroughly. Leaves, stems and roo@rtifosiphon Statistical analysisA randomized complete block design

were separately dried for 1 week in a 50C (122F) oven be- was used for the peat- and coir-based media experiments.
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Each treatment was replicated five times. All data were sub- amended with yard waste or municipal solid waste (MSW)
jected to an analysis of variance (ANOVA) and main effects composts.

of treatments were partitioned into orthogonal contrasts. As % compost proportion in peat or coir-based media in-
creased, % N increased quadratically or cubically, respec-
Results and Discussion tively (Table 1). Compost alone had approximately 2.3% N.

Physical characteristics and nutrient composition of me- COMPOsts can be an excellent source of N (21) and micronu-
dia. Compost alone had an initial pH of 7.0. Fitzpatrick et al. trients (11). The low carbon/nitrogen (C/N) ratio of the com-
(9) reported that commercially produced compost has a pH post (100%) |nd|cat_ed that the compost was stable and ma-
range of 6.7 to 7.7. Maximum nutrient availability in organic  tureé (Table 1). Davidson et al. (6) reported that composts
media occurs at a lower pH than in mineral soils (17). Initial With C/N ratios less than 20 are optimal for plant production.
pH values increased linearly as % compost increased in bothC/N ratios greater than 30 may result in phytotoxicity symp-
peat- and coir-based media (Table 1). Bugbee (4) reported0MS and possible plant death (24). Addition of compost dra-
media pH affects plant growth of certain plant species mancally decrez_ised the C/N ratios as compared to peat and
(Rhododendron ponticum andThuja occidentalig..) more coir-based media (Table 1).
than the % compost added to the media. GrowtRual- ) . o
beckiahirta L., however, was not affected by mediapH or %  Orthosiphon growthSPAD readings (an indirect measure-
compost. Electrical conductivity (EC) values increased lin- ment of chlorophyll) decreased linearly with increasing com-
early as compost composition increased in both the peat- andPost content in both peat and coir-based media (Table 2).
coir-based media (Table 1). Yard waste/biosolids compost Although the compost was considered stable and mature (C/
has been reported to have a high salt content (19, 20, 22).N ratio = 12), an eight-week period may not have been suffi-
Bernstein (2) indicated that high salinity (>3.5 dS) typi- cient time for substantial nutrient mineralization to occur.
cally has adverse effects on the success and rate of seed geftherefore, media with amended compost, particularly at
mination and on the growth and development of seedlings. higher rates, may have had an insufficient supply of avail-
Although initial EC values of the compost alone or at a high able nutrients for plant uptake, resulting in lower SPAD read-
(75%) composition rate were higher than 3.5 dS™(Table Ings.

1), Raymond et al. (18) reported a rapid leaching of soluble  Most shoot characteristics (except number of flowers for
salts from containerized compost media within days after peat-based media, and stem length for coir-based media)
planting, thereby minimizing any adverse effects on container decreased linearly or cubically as % compost content in-
grown woody ornamental®rthosiphonhas been reported ~ creased in either media (Table 2). Much of the reduction in
to be salt intolerant (www.floridagardener.com). Therefore, shoot variables occurred with plants in the higher (75 and
media with high compost volumes (75% or 100%) may ad- 100%) compost-amended media. Root weight was not sig-
versely effect plant growth. nificantly affected by amended compost in peat-based me-

Moisture content of 100% compost was approximately dia but reduced cubically as % compost increased in coir-
36% (Table 1). As compost content increased, the moisture based media (Table 2). Shoot:root ratios were not affected
content decreased cubically or quadratically in either the peatregardless of % compost added to either media (data not pre-
or coir-based media, respectively. Jarvis et al. (13) also re- sented). High media water holding capacity has been associ-
ported reduced moisture content in peat-based mediaated with greater root fresh weight of geraniupel@rgo-

niumx hortorumL.H. Bailey) and greater fresh weights of
petunia Petuniax hybrida Vilm.-Andr.) and marigold
(Tagetes patuld..) (8). Orthosiphonplant growth was re-
duced when grown in media amended with compost, par-

Table 3. ;fgTst'i‘f*(;?;*;vlg';’t‘é"zrrofwr’:‘%?réwgeggnwseig?t gﬁ’;?ﬂ;’;;g 4 ficularly at higher rates. However, all plants, regardless of
media amended with 0, 25, 50, 75, or 100% compost. compost treatment or medla.base, had comparable visual
quality by subjective observations (Fig. 1).
Compost Stem length Flowers Shoot dry
(% by vol) (cm) (no.) weight () Angelonia growthPlants grown in compost amended peat-
Peat based media did not differ significantly in stem length, num-
0 56.68 2.4 8.17 ber of flowers, and shoot dry weight (Table 3). Howe_ver, as
25 51.98 1.6 7.02 more compost was added to the coir-based media, stem
50 44.83 0.8 5.32 length, flower number, and shoot dry weight decreased lin-
162 ii'ié 1'8 g'gg early (Table 3). Similarly, Bragg et al. (3) reported a growth
' ' ' reduction of several bedding plants grown in peat, coir or
Significance NS NS NS wood fiber media amended with composted biosolids, or
: fresh, partial composted, or fully composted domestic refuse.
0 166 Cg”z 677 Regardless of the % compost added to the media, all plants
o5 3951 12 6.28 had cqmparable visual qua}llty, with the exception of plants
50 45.01 0.8 5.06 grown in 100% compost (visual observation, Fig. 2).
75 42.99 0.8 5.07 Novel approaches to utilization of composted waste prod-
100 35.79 0.4 4.34 ucts are continuously being developed and commercial pri-
Significance L* L* Lix vate or municipal composting facilities are increasing

throughout the United States (10). Clearly, physical, chemi-

zSignificant linear (L), quadratic (Q), or cubic (C) response at P < 0.05 (*) or pal, and bi0|09_ica| p_roperties of Containerized media are
0.01 (**). important considerations for developing compost-amended
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Fig. 2. Effects of media composition on growth cAngeloniaafter 8 weeks. Commercial peat-based (A) or coir-based (B) media was amended with 0,
25, 50, 75, or 100% (by vol) compost.
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