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G rOWth Of TWO Su btroplcal use‘l’EDH%?/dlzﬁgt\’/léggg,).few published reports

Ornamentals Using Coir (Coconut A lantgrowth medim (Handreck, 1693). The -

. . purpose of my study was to assess the com-
Mesocarp P|th) as a Peat SUbStItUte parative growth of two common, subtropical
ornamentals in container media based on coir

Alan W. Meerow pith and sphagnum and sedge peats.

Fort Lauderdale Research and Education Center, University of Florida,
Institute of Food and Agricultural Sciences, 3205 College Avenue, Fort
Lauderdale, FL 33314 In the first experiment, 30 liners bfora

. . . . ~ coccinea‘Maui’ and Pentas lanceolata
Additional index wordspotting soils, nursery crops, sphagnum peat, sedge peat, sustainaigrburst Pink’ were potted into 3.7-liter con-

agriculture Pentas lanceolatdxora coccineaCocos nucifera tainers of 5 noncomposted pine bark : 4 sedge
peat or coir pith : 1 sand (by volume) on 13
Apr. 1993. In the second experiment, 15 liners
of the same species were potted into 3.7-liter
containers of 5 nhoncomposted pine bark : 4
sphagnum peat or coir pith : 1 sand (by vol-

Materials and Methods

Abstract. Growth of Pentas lanecolata(Forssk.) Deflers ‘Starburst Pink’ and Ixora
coccinedl.. ‘Maui’ was compared in container media using sphagnum peat, sedge peat, or
coir dust as their peat components. Growth index and top and root dry weights of both
crops were significantly better in coir-based medium than sedge peat-based medium
Pentasgrew equally well in coir- and sphagnum peat-based medium. Growth index and ume) on 8 Aug. 1993. The coir dust used for
top dry weight of Ixora were significantly lower in the coir-based than the sphagnum peat- this study (EZ P'eat' E'Z Soil Co.) originated in
based medium, although root dry weights were equal. This difference was not apparentS i Lanka and was,, received e.ls highly com-
and may have been caused by N drawdown in the coir-based mix. The sedge peat-bas%cliessed bricks20 x 10x 5 cm. These were
medium had the highest air porosity and the lowest water-holding capacity of the three rehydrated according to the .manufacturer’s
media at the initiation of the trials, but at the termination of the study, it showed a reversal inst)r/uctions before incorporating into media
ofthese characteristics. The coir-based medium showed the least change in these attribut%I media were amended with (kg 9.5 '
over time. Coir dust seems to be an acceptable substitute for sphagnum or sedge peat Bsmocote 17N—2.3P—10K (10- to 14-rﬁonth

E;l_l(lzergz %(;r;tif;mer media, although nutritional regimes may need to be adjusted on a CrOp'duration; Grace Sierra Chemical Co., Milpitas,

Calif.), 4.16 dolomite, and 1.2 Micromax [(12%
Fe, 2.5% Mn, 1.0% Zn, 0.5% Cu, 0.1% B,
Peat used in soilless container media fadustrial products (Balick and Beck, 1990).0.05% Mo, 15% S) Grace Sierra Chemical
commercial plant production is harvested fronTraditionally, the short fibers and dust leftCo.]. Of each treatment, 30 and 15 replicate
wetland ecosystems at rates considerdsehind have accumulated as a waste produglants for the two experiments, respectively,
nonsustainable by wetland ecologists (Barbefor which no industrial use has been discowvere arranged in a completely randomized
1993; Barkham, 1993; Buckland, 1993). Al-ered. design in full sun (maximum photosynthetic
though the peat industry argues that peatlands Coir pith is similar to peat in appearance. Iphoton flux = 210Qumol-m=3s?) with daily
can be managed at sustainable levelslightto dark brown and consists primarily ofirrigation (rainfall supplemented with over-
(Robertson, 1993), it recognizes that alterndignin and cellulose particles ranging from 0.2head irrigation). For each replication, height
tives to peat must be developed to meet coid 2.0 mm (75% to 90%) in size (Table 1).and width measurements were taken at incep-
sumers’ environmental concerns and to cordnlike sphagnum peat, it contains no sticks aion and again at termination, from which a
tend with increased regulation of peatlandther extraneous matter. Coir pith is hydrogrowth index was calculated (net change in
exploitation (Bragg, 1990; Robertson, 1993)philic relative to sphagnum peat and rehydratdseight + net change in width). At termination,
Sphagnum and sedge are the most commoeadily (Cresswell, 1992). tops and roots were harvested, dried, and
types of peat used in horticulture, with sedge Coir pith has several qualities that recomweighed. The first trials were terminated on 27
peat regarded as the inferior material due to itaend it as a peat substitute (Cresswell, 1992)uly 1993 Pentasno. 1, 3.5 months elapsed)
lack of uniformity and tendency to lose vol-1) high water-holding capacity, equal or supeand 7 Sept. 1993Ixora no. 1, 5 months
ume when wet (Bunt, 1988; Cresswell, 1992Yior to sphagnum peat; 2) excellent drainageslapsed); the second on 8 Nov. 19B8r{tas
In the last decade, the superior (and morequal to sphagnum peat; 3) absence of weers. 2, 5 months elapsed) and 4 Jan. 16@44
expensive) sphagnum peat has shown widend pathogens; 4) more physically resilienho. 2, 3 months elapsed). Data were analyzed
swings in price and availability (personal ob{withstands compression of baling better) thaby analysis of variance. For three replicate
servation). sphagnum peat; 5) renewable resource, wittamples of each medium exposed to the same
Coir is the name given to the fibrous mateno ecological drawbacks to its use; 6) sloweconditions as the plants but in which no plant
rial that constitutes the thick mesocarp (middldecomposition than sedge or sphagnum peatias grown, physical characteristics, pH, and
layer) of the coconut frui§ocos nuciferf.).  7) acceptable pH, cation exchange capacityedia EC were determined at inception and
The long fibers of coir are extracted from th§CEC) and electrical conductivity (EC); and 8)again at termination. Measurement of pH and
coconut husk and used in manufacturing ineasier wetability than peat. EC was by saturated paste extract method
In Australia and Europe, initial tests indi-(Bunt, 1988). Physical attributes were deter-
cated that coir dust could function well as anined in 3.7-liter containers (column height =
Received for publication 10 Feb. 1994. Accepted fosubstitute for various peat products in soilles$2.5 ¢cm) using protocols from Ingram et al.
publication 4 Aug. 1994. Florida Agriculture Expt. container media for plant growth (Bragg, 1990(1990).
(S:tati?g f)OllJfgi'I Series %O-dF;70371_0i The E% Soppryce, 1991; Reynolds, 1973). Several Dutch
0., laapel, a., provided financial support an i i i i i _ . .
made unpublished r1echnica| reports available fég?jgipc))?]n:ﬁZd?:\/s?nggetﬂeuiggogc?'lr'.p(g?elenn?gz Results and Discussion
this study. Murray Corman provided technical asg, _. . . .
sistance. The cost of publishing this paper Wagon Co., Idabel, Okla.). The Royal Botanic ~ Pentasandixora grown in coir-based me-
defrayed in part by the payment of page charge§?@rdens at Kew is currently shifting most ofdia were superior in all growth variables mea-
Under postal regulations, this paper therefore mud§ plant production into coir-based mediasured to those grown in sedge peat-based
be hereby markeadvertisemensolely to indicate (Anonymous, 1992; Coghlan, 1992). SriLankamedium (Table 2). The results were highly
this fact. which processes >2.5 billion coconut fruitsignificant < 0.0001). Théxora, in particu-
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Table 1. Properties of various coir dusts.

Property
Source pH WHC (%Y TPS(%) AS (%) CEC EC(dSm?) TOM (%) OC (%) C:N L (%) C (%)
1 4.97 --w 1.30
4.98 1.30
2 4.9 64.5 79.8 15.3 837 0.87
5.0 66.1 81.7 15.6 854 1.43
3 4.8 1.80
4 5.4-6.8 8-8 dry wt 94-96 10-12 60-130 2.5 max 94-98 45-50 80:1 65—-70 25-30
5 5.5 2F 0.8
5.7 30 1.9

2WHC = water-holding capacity, TPS = total porosity, AS = air space, CEC = cation exchange capacity, EC =electrical conductivity, TOM = total organic matter
(w/w, dry basis), OC = organic carbon (w/w, dry basis), C : N = carbon : nitrogen ratio, L = lignin, C = cellulose.

v1 = Auburn Univ. Soil Testing Laboratory (Auburn, Ala.), 7 June 1991; 2 = A&L Laboratories (Memphis, Tenn.), 19 June 1991; 3 = Univ. of Arkansas Soil Testing
Laboratory (Fayetteville), 1 May 1992; 4 = EZ Soil Co. (Idabel, Okla.) data; 5 = Handreck (1993). All data, except Handreck (1993), based on the EZ peat coil
used in this study.

*Column height not reported.

“Not reported.

vmeq/100 g, dry basis.

“meg/liter.

lar, averaged almost a four-, six-, and five-folchigher for coir-grown plants (Table 3). The The sedge peat-based medium had the high-
increase in growth index and top and root dryxorahad significantly more growth and higherest percent air space and the lowest water-
weights, respectively, in the coir-based metop dry weight in the sphagnum peat-baseldolding capacity of the three media at the
dium compared to sedge peat. There were moedium than in coir, but root dry weights werenitiation of the trials but showed almost the
significant differences in growth or top drysimilar (Table 3). Where differences existedreverse at termination (Table 4). The coir-
weight ofPentagirown in coir- and sphagnum they were not as profound as those observédsed medium changed the least in these char-
peat-based media, but root dry weight wabetween coir and sedge peat. acteristics over time.

) ) o Early published reports on using coir dust
Table 2. Growth oPenatas lanceloteéStarburst Pink’ andixora coccinedMaui’ in coir- and sedge peat- g5 g container medium amendment have re-

based media. ported good results (Donelan, 1979; Reynolds,
Growth Top dry Rootdry 1973) or toxicity (Radjagukguk et al., 1983).
Cultivar Medium index (cm) wt (g) wt (g) Excess Cl has been reported in coir dust from
Starburst Pink Coir 7279 51.2" 10.4~ sources other than Sri Lanka (Cresswell, 1992;
Sedge 61.0 28.2 5.1 Handreck, 1993). Coir tends to be high in Na
Maui Coir 62.5" 44.2" 11.17 and K (Handreck, 1993) (Table 5) compared
Sedge 17.9 7.6 2.5 to the other peats, but Na is leached readily
* Significant atP < 0.0001. from the material under irrigation (Handreck,

1993). | found no evidence of Cl or Na toxicity
Table 3. Growth oPentas lanceolatéStarburst Pink’ andxora coccineaMaui’ in coir- and sphagnum  gn the plants grown in the coir-based medium.

peat-based media. Trials in England with several woody or-

Growth Top dry Rootdry namentals and greenhouse crops in various
Cultivar Medium index (cm) wt (g) wt (g) coir—bark blends indicated that coir pith per-
Starburst Pink Coir 594 46.1¢ 7.0¢ formance was similar to that of sphagnum peat
Sphagnum 55.7 43.8 6.2  (Labey, 1991; Smith, unpublished data; Wehl,
Maui Coir 40.4 24.9 7.0° unpublished data). Cresswell (1992) anecdot-
Sphagnum 54.9 319 7.0 ally reported germination and early growth of
s ™ Nonsignificant or significant & < 0.005, respectively. tomato Lycopersicon lycopersicu¢h.) Karst.

Table 4. Physical characteristics, pH, and electrical conductivity (EC) of coir-, sedge peat-, and sphagnum peat-based media. Mean of thog¢e samples (

Air space (%) Water-holdingapacity(%) pH EC (dSnr?)
Medium Initial Finat Initial Final Initial Final Initial Final
Coir 13.7 (0.7) 11.0 (0.2) 35.7(1.2) 39.2 (1.0) 5.6 (0.1) 6.3 (0.1) 3.1(1.3) 1.6 (0.6)
Sedge 23.1(2.7) 9.7 (1.0) 29.8 (1.4) 45.4 (2.0) 5.6 (0.2) 6.6 (0.3) 2.4 (1.5) 1.7 (1.2)
Sphagnum 14.5 (1.5) 8.5(0.8) 36.9 (1.1) 43.4 (0.6) 4.9 (0.1) 6.1 (0.0) 2.6 (0.9) 1.4 (0.9)

“Percentage of total volume.
yAfter 5 months.

Table 5. Chemical properties of various coir dusts [diethylenetriaminepentaacetic acid (DPTA) extractions of saturated media extract, parts per million].

Element
N N
Sourcé  (NO;) (NH,) P K Ca Mg S Mn Fe B Zn Cu Cl- Na Al
1 2.22 --Y 10 308 3 4
2.46 10 290 2 4
2 2 2 8 172 4 3 33 0.1 0.5 1.0 0.07 0.03 61 <1
1 2 6 271 2 4 10 0.1 0.4 0.1 0.11 0.04 104 <1
3 104 8.5 319 3.9 4.6 0.9 0.3 0.1 105
4 0 0 17 720 15 28 8 15 5 0.18 1.3 0.22 886 110
9 0 8 304 6 8 2 11 7 0.12 0.7 0.17 250 114

21 = Auburn Univ. Soil Testing Laboratory (Auburn, Ala.), 7 June 1991; 2 = A&L Laboratories (Memphis, Tenn.), 19 June 1991; 3 = Univ. of Arkansas Soil Testing
Laboratory (Fayetteville), 1 May 1992; 4 = Handreck (1993). All data, except Handreck (1993), based on the EZ peat coir used in this study.
yNot reported.
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ex Farw.], lettuce l@actuca satival.), and ported low CEC (medg/liter) of coir dust (21 toBarkham, J.P. 1993. For peat’s sake: Conservation
broccoli Brassica oleraceh. var.botrytisL.) 30, varying with source) relative to peat (78), or exploitation? Biodiversity Conservation
in 1 vermiculite : 1 sphagnum, sedge peat, drut Cresswell (1992) found a higher CEC for  2:556-566. ‘ _ _
coir dust (v/v) media. Seed of all three cropsoir (35.5) compared to sphagnum (25.2) ofrad9: N-C. 1991. Peat and its alternatives. Horti-
germinated earliest in the coir mix, and thessedge (9.1). The difference in the performance ‘é‘:i'::irsl Development Council, Petersfield, Great
seedlings reportedly were larger a}fter 5 weeksf Ixora and?entaén cqir dustvs. sedge.peatBuckland"P_ 1993, Peatland archaeology: A conser-
than those grown in the other media. Handreakay reflect in part a higher CEC for coir. vation resource on the edge of extinction.
(1993) tested growth &fetuniaxhybridaHort. Based on my results, coir dust seems to be Bjodiversity Conservation 2:513-527.
‘Celebrity Salmon’ in 5 Malaysian coir : 6 Sri an acceptable substitute for sphagnum or sedgent, A.C. 1988. Media and mixes for container-
Lankan coir or a peat from Sakhalin, Russipeat in soilless container media, although nu- grown plants. Unwin Hyman, London.
(type not reported, presumably sphagnum) : ttitional regimes may need to be adjusted on@oghlan, A. 1992. Britain backs coconut composts.
silica sand (by volume). He reported equatrop-by-crop basis. For most plant producers New Scientist 133:26. _
growth when all three mixes were adjusted to the United States, the primary decision ofr"éSswell G.C'.)1992. Coir dust—A viable alterna-
pH 6 and total plant nutrients were suppliedwhether to use coir dust as a substitute for peat :\%i ﬁaﬁ;}; ’tlﬁ)r.e:rls_%c::f Pgog'n'gusnal' Potting
but perf_ormance varied with changes in nut_rineI.y.wiII be gconomic, and thg S(.econ.daryDonelan’ AFE. 1979 Use of'ycocyonutyfibre waste in
ent regime. He concluded that plants in coirdecision, environmental. Despite its disad-  gygarcane seedling compost mixtures. Sugar-
based media require more Ca, S, Cu, and Rentages, sedge peat is inexpensive compared cane Breeders’ Nwsl. 42:1.
but less K, than those grown in peat. He alstw sphagnum. Current Florida wholesale pricelandreck, K.A. 1993. Properties of coir dust, and its
reported greater immobilization of soluble Nfor sedge peat is about $18.08(though less use in the formulation of soilless potting media.
with coir than peat, an observation confirme@xpensive sources can be found outside of Commun. Soil Sci. Plant Anal. 24:349-363.
by Cresswell (1992). In my experiment, this Ncommercial container media vendors) anégram,D.L.,R.W.Henley,and T.H. Yeager. 1990.
drawdown by coir dust may have caused thabout $24.00/ffor sphagnum peat and coir ~ Diagnostic and monitoring procedures for nurs-
difference in the top growth bfora(Table 3).  dust (M. Corman, Lantana Peat and Soil Co., ?:ri)rxccg)s%s. Univ. of Florida Coop. Ext. Serv.
Coir pith has a higher pH than sphagnurﬁoynton _Beach, _Fla.; _personal communiCaLabey’ 5 1091 Coir achieves peat performance.
(Cresswell, 1992; Handreck, 1993) (Tables fion). If high-quality coir dust can be brought o, week 24(18):15.
and 4) and, thus, may require less liming fointo the United States consistently at a priceryce, S. 1991. Alternatives to peat. Professional
use in media. There was no difference in pldompetitive with sphagnum peat, it should Hort. 5:101-106.
between the sedge- and coir-based media usintl a ready market among users of the latteRadjagukguk, B., A. Soekotjo, H.O. Soeseno, and
in this study (Table 4). H.J. Santoso. 1983. A comparative study of
Five independent analyses of the coir pith Literature Cited peats and other media for containerised forest

used in this study were performed from 199 _ tree seedlings. Acta Hort. 150:449-458.
to 1992 at Auburn Univ., Auburn, Ala.: Univ. }l\nonymous. 1992. Coir gets Kew seal of approvalReynolds, S.G. 1973. Preliminary studies in West-

oo . Hort. Week 25(12):3. ern Samoa using various parts of the coconut
of Arkansas, I.:ayetteswlle., and A&L Analyti- Balick, M.J.andH.T. Beck. (eds). 1990. Usphiims of palm (Cocos nucifera..) as growing media.
cal Laboratories, Memphis, Tenn. These re-  the world. Columbia Univ. Press, New York.  Acta Hort. 37:1983-1991.

sults are summarized in Tables 1 and 5, alongarber, K.E. 1993. Peatlands as scientific archiveRobertson, R.A. 1993. Peat, horticulture and
with data from Handrick (1993) and the manu-  of past biodiversity. Biodiversity Conservation ~ environment. Biodiversity Conservation
facturer of the product. Handreck (1993) re- 2:474-489. 2:541-547.
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