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Abstract

Bare-root viburnum (Viburnum dentatum L.) were grown in 25:0:75, 50:0:50, 75:0:25, 100:0:0, 0:25:75, 0:50:50, 0:75:25, and 0:100:0
peat:coir:sand (by vol) substrates, and Preston lilac (Syringa x prestoniae McKelv. ‘Donald Wyman’) were grown in 25:0:65:10,
50:0:40:10, 75:0:15:10, 0:25:65:10, 0:50:40:10, and 0:75:15:10 peat:coir:bark:sand (v/v) substrates over two seasons. After one season
of growth, viburnum grown in 25% and 50% coir were taller than plants grown in comparable peat-based substrates, and overall, plants
grown in coir-based substrates were taller than plants grown in peat-based substrates. Lilac plants grown in coir-based substrates had
similar heights as plants grown in peat-based substrates. After two seasons, viburnum grown in 100% coir had greater plant width than
plants grown in 100% peat. No significant difference occurred between plants grown in 25% and 50% peat or coir. No significant
difference occurred in shoot fresh mass between viburnum plants grown in coir and peat-based substrates. However, those grown in
50% and 100% coir had greater root fresh mass than those grown in comparable peat-based substrates. Overall, root fresh mass was
greater for plants grown in coir-based substrates than peat-based substrates. After two seasons, height and root fresh mass were not
significantly different between substrates for lilac. Plant width was greater for plants grown in 25% and 50% coir than for plants grown
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in 25% or 50% peat. Plants grown in 75% coir had greater shoot fresh mass than plants grown in 75% peat.

Species used in this study: viburnum (Viburnum dentatum L.); and Preston lilac (Syringa x prestoniae McKelv. ‘Donald Wyman’).

Significance to the Nursery Industry

Peat moss is used extensively to formulate substrates for
container production of nursery crops. However, environ-
mental concerns and costs have created significant interest
in the development of peat alternatives. Coconut coir dust
(coir) is produced from the husk of the coconut and is essen-
tially a waste product. Coir has been studied extensively for
use as a greenhouse substrate component with positive re-
sults. However, limited information is available on the suit-
ability of coconut coir as a nursery substrate component.
Growth of viburnum and lilac in coir-based substrates was
found to be similar to or greater than that of plants grown in
comparable peat-based substrates. Based upon the results of
this study, we concluded that coir can be successfully used
as a substitute for peat when producing container-grown
viburnum and lilac, and presumably other woody plants.
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Introduction

Unlike field-grown stock, container-grown nursery crops
are produced in substrates composed of peat moss (peat),
composted bark, perlite, styrofoam, sand vermiculite, or field
soil (4, 12, 17). Among these materials, peat is one of the
most widely used. Environmental concerns (1, 3) and increas-
ing prices have generated significant interest in the develop-
ment of alternatives to peat. Most research into the develop-
ment of peat alternatives has focused on the use of munici-
pal or agricultural wastes. Among the materials examined
for use in containerized nursery production include pulp and
paper sludge (20), composted turkey litter (21), rice hulls
(13), composted sewage sludge (16), shredded waste tires
(11) and composted yard waste (2). However, some of these
materials are proving unsuitable because of their high de-
gree of variability or their likelihood of containing undesir-
able materials such as glass, metal fragments or heavy met-
als. Other materials are not produced in volumes large enough
to impact the market. Any potential peat substitute must have
suitable physical and chemical properties, be available in sig-
nificant quantities, and must be uniform and economically
compatible with potential markets. One material purported
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to meet these requirements and marketed as a peat alterna-
tive is coir dust.

Coir dust is produced from the mesocarp tissue, or husk,
of the coconut fruit and originates primarily from Sri Lanka,
India, Philippines, Indonesia, Mexico, Costa Rica, and
Guyana. The husk contains approximately 60% to 70% pith
tissue with the remainder being fiber of varying lengths (per-
sonal communication, F. Soriano, Soriano Fiber, Philippines).
After the husk is ground, the long fibers are removed and
used for various industrial purposes such as rope and mat
making. The remaining material, composed of short and
medium-length fibers as well as pith tissue, is commonly re-
ferred to as waste-grade coir. The waste-grade coir may be
screened to remove part or all of the fiber, and the remaining
product is referred to as coir dust and now more commonly
as Coir.

Although coir products have been used in tropical coun-
tries for the production of some ornamentals, little published
information is available concerning the usefulness of these
products as container nursery substrate components. Seeni
and Latha (18) reported coconut husks could be used in the
production of Phalaenopsis hybrid orchids, and Talukdar and
Barooah (19) reported coconut fiber moss resulted in ‘supe-
rior flowering’ in Dendrobium densiflorum orchids. Lokesha
et al. (14) found average root length and mass were greater
for Acalypha (copperleaf) when grown in coir than in a soil-
based substrate, and the percentage of Bougainvillea (Bou-
gainvillea) cuttings that rooted in coir dust was 56% com-
pared to 7% in sand. Erwiyono and Goenadi (5) used coir as
a production substrate for cocoa seedlings and found the best
substrate was a combination of 25% coconut husk and 75%
sand. Evans and Stamps (7) reported higher root fresh mass
in Pelargonium x hortorum (geranium) ‘Pink Elite’ when
grown in coir-based substrates than when grown in peat-based
substrates. They also reported Tagetes patula (marigold)
‘Janie Bright Yellow’ and Petunia x hybrida (petunia) ‘Blue
Lace Carpet’ had higher shoot fresh mass when grown in
coir-based substrates than when grown in peat-based sub-
strates.

The objective of this research was to compare the growth
of Viburnum dentatum and Syringa x prestoniae ‘Donald
Wyman’ in coir and peat-based substrates, and to determine
the suitability of coir as a substrate component for producing
containerized nursery crops.

Materials and Methods

Prior to formulation of substrates, dolomitic limestone was
added (4.15 kg/m? or 12 1bs/yd?) to the Sphagnum peat (peat)
and the peat was pasteurized at 60C (140F) for 30 min. The
peat was allowed to incubate at 21C (70F) for 10 days before
use at which time the pH was 5.1. Coir also was pasteurized
and allowed to incubate for 10 days after which time the pH
was 5.2. Sand used in substrates was of a coarse grade and
washed, and the pine bark was 1 cm (0.4 in) in diameter and
composted.

Test substrates for Viburnum dentatum (viburnum) were
25:0:75, 50:0:50, 75:0:25, 100:0:0, 0:25:75, 0:50:50, 0:75:25
and 0:100:0 peat:coir:sand (by vol). Test substrates for Sy-
ringa x prestoniae ‘Donald Wyman’ (lilac) were 25:0:65:10,
50:0:40:10, 75:0:15:10, 0:25:65:10, 0:50:40:10, and
0:75:15:10 peat:coir:bark:sand (by vol).

On May 20, 1994, bare-root 22 to 25 cm (9 to 10 in) tall
viburnum and 45 to 50 cm (18 to 20 in) tall lilac plants pot-
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ted into 11.4 liter (3 gal) containers filled with the test sub-
strates. After potting, Sierra 15-10-10 plus microelements
(Scotts-Sierra, Marysville, OH) was surface applied at 50 g
(0.11 1bs) per container. Plants were placed on gravel under
25% shade and irrigated daily.

On November 22, 1994, plant heights were measured.
Plants were then laid on their sides and covered with a bonded
4-mil white polyethylene-microfoam 0.6-cm thermoblanket
(Ametek, Wurtland, KY) pulled tightly over the plants and
secured with landscape timbers. On April 15, 1995, plants
were uncovered, spaced on 90 cm (36 in) centers and fertil-
ized with 50 g (0.11 1bs) fertilizer as previously described.
On October 15, 1995, the experiment was terminated and
data taken.

At the termination of the study, plant height, width, shoot
fresh mass and root fresh mass were recorded. Height was
measured from the soil line to the highest point of the plant.
Width was calculated as the average of two width measure-
ments at perpendicular lines across the plant. Root fresh mass
was determined by washing and screening the rootmass.

The design was a complete randomized block with ten
blocks. An analysis of variance was conducted to determine
if substrate significantly affected plant growth. Single de-
gree of freedom contrasts were performed to determine sig-
nificant differences between comparable peat and coir-based
substrates.

Results and Discussion

After one season of growth, viburnum plants grown in 25%
and 50% coir were 33 cm (13 in) and 40 cm (16 in) tall,
respectively, and were significantly taller than plants grown
in 25% and 50% peat-based substrates, which were 28 cm
(11 in) and 30 cm (12 in) tall, respectively (Table 1). Plants
grown in 75% and 100% coir had similar heights to plants
grown in comparable peat-based substrates. Overall, plants

Table 1. Growth of viburnum in Sphagnum peat and coir dust-based

substrates.
Height Shoot Root
after fresh fresh

Substrate year one Height Width mass mass
(peat:coir:sand)* (cm) (cm) (cm) (g (€3]
25:0:75 28 70 68 340 324
50:0:50 30 80 79 396 414
75:0:25 50 70 66 340 449
100:0:0 43 75 68 620 917
0:25:75 33 75 61 400 418
0:50:50 40 81 72 505 791
0:75:25 50 70 69 365 374
0:100:0 40 82 79 601 1193
Significance df
Treatment 7 * * * ** *Hk
Block 9 NS NS NS NS NS
25 versus 25Y 1 * NS NS NS NS
50 versus 50 1 *x NS NS NS **
75 versus 75 1 NS NS NS NS NS
100 versus 100 1 NS NS * NS *
coir versus peat 1 * NS NS NS *

NS, *, **_*#** Nonsignificant or significant at the 0.05, 0.01 or 0.001 level,
respectively.

“Indicates the proportion of each component (v/v).

YNumbers indicate the proportion of peat and coir in substrates contrasted.
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Table 2.  Growth of lilac in Sphagnum peat and coir-based substrates.

Height Shoot Root
Substrate after fresh fresh
(peat:coir: year one Height Width mass mass
bark:sand)* (cm) (cm) (cm) (2) (€9]
25:0:65:10 70 97 73 1022 1365
50:0:40:10 65 98 80 1004 1238
75:0:15:10 62 99 84 1777 1258
0:25:65:10 68 92 84 1030 1308
0:50:40:10 65 98 89 1133 1409
0:75:15:10 64 92 86 1820 1335
Significance df
Treatment 5 NS NS ** * NS
Block 9 NS * * * NS
25 versus 25Y 1 NS NS *k NS NS
50 versus 50 1 NS NS * NS NS
75 versus 75 1 NS NS NS * NS
coir versus peat 1 NS NS ** NS NS

NS, *, ** Nonsignificant or significant at the 0.05 or 0.01 level, respec-
tively.

“Indicates the proportion of each component (v/v).

*Numbers indicate the proportion of peat and coir in substrates contrasted.

grown in coir-based substrates were taller than plants grown
in peat-based substrates. The tallest viburnum plants occurred
in the 75% peat and 75% coir substrates. After 1 year of
growth, lilac plants grown in comparable peat and coir-based
substrates had similar heights and ranged from 64 cm (25 in)
to 70 cm (28 in) tall. Overall, lilac plant height was similar
among peat and coir-based substrates (Table 2).

After two seasons, viburnum plant height ranged from 70
cm (28 in) to 82 cm (32 in) and was not significantly differ-
ent among comparable substrates (Table 1). Viburnum plants
grown in 100% coir had a mean width of 79 cm (31 in) which
was significantly greater than the 68 cm mean width of vibur-
num grown in 100% peat. Plant widths were similar for plants
grown in 25%, 50% and 75% peat or coir. Overall, vibur-
num plant widths were similar for plants grown in peat and
coir-based substrates. Viburnum shoot fresh mass ranged
from 340 to 620 g (0.75 to 1.4 Ib) and was not significantly
different among comparable cubstrates. However, viburnum
grown in 50% and 100% coir had root fresh weights of 791
and 1193 g (1.7 to 2.6 Ib), respectively. These root fresh
weights were significantly greater than those of plants grown
in 50% and 100% peat, which averaged 414 and 917 g (0.9
to 2 1b), respectively. Overall, root fresh mass was greater
for plants grown in coir-based substrates than for plants grown
in peat-based substrates.

After two seasons, lilac height and root fresh mass ranged
from 92 to 97 cm (36 to 38 in) and 1238 g to 1409 g (2.7 to
3.1 1b), respectively, and were not significantly different
among substrates (Table 2). Lilac plants grown in 25% and
50% coir had mean widths of 84 cm and 89 c¢cm (33 and 35
in), respectively, which was significantly greater than the 73
cm and 80 cm (29 and 31 in) widths of lilac grown in 25%
and 50% peat. Overall, plants grown in coir were wider than
plants grown in peat-based substrates. Lilac grown in 75%
coir had greater shoot fresh mass than plants grown in 75%
peat. Overall, plants grown in coir and peat-based substrates
had similar shoot fresh mass.

Many factors impact plant growth and could be respon-
sible for the increased shoot growth in lilac and increased
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root growth observed in viburnum. One possible explana-
tion is nutritional differences. Evans et al. (6) reported that
coir contains high levels of essential mineral elements in-
cluding P and Cl. Phosphorus has been demonstrated to be
involved in root proliferation and C1 has been demonstrated
to be involved in root growth in several species (10). Al-
though, a complete fertilizer was provided to each plant, dif-
ferences in the mineral element content of the substrates might
have contributed to the differences in growth.

Evans and Stamps (7) reported increased shoot growth and
root fresh mass in Pelargonium x hortorum (geranium) in
coir-based substrates as compared to peat-based substrates.
Waber and Evans (22) reported increased shoot fresh mass
and bract area in Euphorbia pulcherrima (poinsettia) in coir-
based substrates. In both of these cases, increased growth
was attributed to increased water availability. Water avail-
ability also may have contributed to differences in growth
observed in lilac and viburnum. Although physical proper-
ties of these substrates were not determined and water-hold-
ing capacities of the substrates were unknown, Evans et al.
(6) reported coir-based substrates had higher water-holding
capacities than comparable peat-based substrates. It is there-
fore possible that the coir-based substrates used in these ex-
periments had higher water-holding capacities than the com-
parable peat-based substrates. Reduced growth in woody
plant species due to water stress has been documented in
numerous species (8, 9, 15). Because plants in this study were
irrigated once daily rather than on demand, differences in
water availability may have occurred during the study which
could account for the differences observes in growth of vibur-
num and lilac.

Growth of viburnum and lilac in coir-based substrates was
found to be similar to or greater than that of plants grown in
comparable peat-based substrates. Based upon these results,
we conclude that coir can be successfully used as a substi-
tute for peat when producing container-grown viburnum and
lilac, and presumably other woody plants. The ultimate de-
cision on using coir would thus depend upon economic con-
siderations, and the optimal substrate would depend upon
the environment and production conditions.
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