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| nt roducti on

The vegetable transplant industry in Florida relies entirely
on soilless nedia (predomnantly peat nobss) as a substrate for
pl ant production (Vavrina and Summerhill, 1992). Soilless nedia
accounts for approximately 9.3% of the total production cost of a
vegetabl e transplant plug (Z net and Vavrina, 1995). Peat, a non-
renewabl e resource, is harvested in Florida and Canada to supply

the Florida industry. Escal ating peat costs cannot be easily
passed on to the consuner, as the cost per 1,000 plants ($26.00)
has remained static over the last 5 years. G owers have been

forced to use smaller cells for production thereby increasing the
nunber of plants per greenhouse to reduce production costs.
Smaller cell sizes increase space efficiency, but do not
necessarily reduce peat use, or inprove plant quality (Maynard et
al. 1996).

Coir pith is available in large quantities as a by-product of

the coconut industry. In the last few years coir dust has been
promoted (Pryce, 1990) or <considered (Bragg, N 1991) as a
substitute for natural peat in potting nedia. The particul ar

structure of coconut fibers and their physical and chem cal
properties, nmake them suitable for container nmedi a purposes (Batra,
1985) . In fact the use of coconut fiber in European greenhouse
production is well accepted as new technol ogy.

Coir contains equal portions of lignin and cellulose and is
rich in potassium and the mcronutrients Fe, M, Zn, and Cu. Due
to the high potassiumcontent of the nedia a reduction in potassium
fertilization has been shown to produce beneficial results
(Savithri et al., 1993). However, sone studi es have shown that it
IS necessary to increase the nitrogen fertilization for coir grown
plants to conpensate for N immobilization of the nedia. Coir has a
| ow Cation Exchange Capapcity (21-30 neq./L) so it does not retain
cations or buffer against pH change well (Handreck, 1993).

Coir has a high water holding capacity and has been
traditionally used to inprove the physical and chem cal properties
of soils (Savithri and Khan, 1993). When applied to agricultura
soils coconut coir can inprove noisture retention capacity, and
increase available nutrient content, infiltration rate, total
porosity, and hydraulic conductivity of that soil (Savithri and
Khan, 1993; Abad et al., 1995).

The use of coconut fiber as a growing nedia for tomato has



been investigated. Teo and Tan (1993) found that a mxture of
coconut fiber and charcoal dust (2:1; v:v) produced the greatest
pl ant hei ght, nunber of fruit, total fruit weight per plant and the
| argest nmean weight and fruit dianmeter. The purpose of this study
was to investigate the use of Scotts coconut coir nmedia as an
alternative to peat for both tomato and pepper transplants and to
follow the grom h and devel opment of those transplants in the field
t hr ough harvest. Speci al enphasis was placed on the "quality" of
the transplants at maturity (6 weeks) just prior to setting in the
field.

METHCDS

A coconut coir transplant mx (CC) designed by the Scotts Co.
(Marysville, OH was conpared to Scotts MetroMx 220 (MM for use
as a vegetable transplant nedia for soilless nedia production of
tomat o and pepper transplants. Each nedia was placed in half of a
242 cell, Speedling flat (Speedling Inc, Plant CGty, FL). Each
cell of the flat contained 25 cm (0.9 o0z) of nmedia. Si x
replications were set out in a random zed conplete bl ock design in
the horticulture greenhouse of the Southwest FL Research and
Educational Center. Flats were seeded with 'Agriset 761" tomato or
"Boynton Bell' pepper according to trial. Plants were watered as
needed and fertilized with 200 ppm N weekly from a comercial 20-
20- 20 sol ubl e source.

Five weeks after seeding, 10 plants of each crop, from each
medi a and replication were harvested to determne if differences in
gromth were evident due to nedia influence. Transpl ant data
included height, top fresh and dry weight, root fresh and dry
wei ght, leaf area, root to shoot ratio, and |eaf nunber.

The remaining transplants were set in the field on an
| mmokal ee fine sand under subsurface seepage irrigation. A
standard nethyl brom de fumgated (240 | bs/A, broadcast), granul ar
fertilized (220N 78P-300K), plastic mulched (black, 1 ml), 32"
wi de bed was prepared on January 7, 1996. Holes were punched in a
single row, 18" pattern for tomato and 10" by 10" double row
pattern for pepper, on 6 ft. centers and transplants were set on
January 21, 1996

Six replications were inplenmented in a randomzed conplete
bl ock fashion. Data was taken on plant dry matter accumnul ation at
20, 40 and 60 days after planting (DAP) for tomato (1 plant), and
30, 60 DAP for pepper (1 plant). Tomato yield, fruit nunber and
wei ght, from 10 plants, was separated into red and green fruit of
medium |arge, and extra-large size. Pepper yield, from24 plants,
was separated into Fancy, No. 1, and No. 2 grades.

RESULTS & DI SCUSSI ON
TOVATO

Transpl ant grow h. Table 1 shows that tomato plant growh was
simlar in both the CC substrate and MM It appears that a




slightly larger "all around" plant is produced with the use of CC
substrate. This factor warrants further investigation as FL
transplant growers often judge plant quality by their ability to
control height. Under winter conditions (as here), cool grow ng
tenperatures aid in nanaging plant height. However, during late
spring (shipping season) and early fall, a nedia that pronotes
pl ant height (or lushness) will be nore difficult to "control".

Early field growh. Field growh of transplants was simlar
regardl ess of substrate used (Table 2). No significant differences
were discernable in plant dry wei ght accunul ati on 20, 40, or 60 DAP
or in fruit nunber or weight 60 DAP. Plants grown in MM appeared
to have a slight advantage in 60 DAP DWand fruit devel opnent, but
this was not supported statistically.

Yield paraneters Red fruit yield at first harvest was influenced
by the transplant production nedia (Table 3). Thirty-four percent
of total first harvest yield was red fruit when MM was used as the
transpl ant production nedia conpared to 22% from the CC treatnent.
First harvest yields are inportant to growers for two reasons;
target market w ndow and generally larger size (i.e. greater

val ue). Wile a 12% difference in red fruit production may not
greatly inpact crop economcs, it does indicate a difference in
rate of maturity. It appeared as if plants growmn in MM attained

maturity nore quickly than those growmn in CC. Such specul ati on was
partially supported by the fact that MMV "appeared” to have a
conpetitive edge in plant DWaccumul ation and fruit devel opnent 60
DAP as nentioned above. This factor warrants  further
i nvestigation.

Concerni ng ot her aspects of yield, whether propagated in CC or
MM vyields of green fruit (Table 3), general size distribution of
red and green fruit (Tables 4, 5), and average fruit weight (Table
3) were conparable across individual and total harvests. A non-
statistical advantage in CC extra-large green fruit devel opnent
(Table 5) may be explained by maturity al so. MM red XL fruit
weighed 11.4 Ibs, CCred XL yield was 6.9 Ibs. Total XL for MV was
34.8 conpared to 35.3 for CC. Therefore the apparent increase in
XL green yield for CC was sinply fruit that had sized but not
"col ored up", i.e. matured.

PEPPER

Transpl ant growth. No significant differences in pepper transplant
growmth were noted between plants grown in CC or MM (Table 6). The
tendency for CC to produce a "larger" transplant observed wth
tomato was reversed with pepper as MM recorded greater nean val ues
for nost paraneters neasured.

Early field growh. Table 7 indicates that once planted in the
field, no significant differences in pepper growh 30 or 60 DAP
resulted from transplant nedia treatnent. Plants grown in CC had
slightly greater individual fruit weight (5.47 g vs. 3.05 g) but




this was not significant.

Yield paraneters. Tables 8, 9, and 10 reflect the yield of Fancy,
No. 1, and No. 2 pepper fruit taken from each individual harvest.

These data indicate that conpared to MM transplants grown in CC
yield simlarly across harvests, in size classifications, weight,

and total peppers produced. When observing total fruit volune
across all size classification (Table 11) it is interesting to note
that individual harvests were alnost identical in nunber and
wei ght .

Pepper are generally harvested 10 - 14 days apart and fruit
size dimnishes with increasing harvest nunber. This factor was
reflected in pepper average fruit weight by harvest (Table 12); as
fruit size dimnished so did average fruit weight. Transpl ant

substrate did not inpact average fruit weight as both treatnents
perforned essentially the same. This further supports the prem se
that either nmedia wll pronote quality yields.

DI SCUSSI ON

This study indicates that Scotts coconut coir substrate can be
used as a reliable nedia for spring production of tomato and pepper
transplants in FL. Its use as a nedia results in transplant
paraneters that are conparable to those produced using MtroM x
220. Subsequent field establishnment and yield characteristics are
conpar abl e al so.

The water holding ability of the coir material may be a
di sadvantage in fall tomato production as plant height control is a
maj or concern of growers. Fall tenperatures pronote over watering
and water availability pronotes grow h. A nmedia wth high water
holding ability can support longer intervals wthout irrigation,
but conversely can lead to wuncontrolled height wunder "normal"
irrigation schedules. Such a consequence woul d di scourage growers
unless they "learn" how to use the product. A fall trial is
necessary to test this hypothesis.

The del ayed maturity of tomatoes grown in coir nedia should be
reviewed further. This point may be academ c as delayed maturity
was not seen in pepper. However, if real, consideration of coir
for tomato production in areas wth a restricted market w ndow nmay
not be advi sabl e.
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Table 1. Tomato seedling growh paraneters fromculture in coconut substrate or

Tr eat ment Hei ght Top FW Root FW Top DW
(cm (9) (9) (9)

Coconut 10. 70 1.22 0. 46 0.12

Met rom x 9.70 1.18 0.43 0.13

220

LSD 0. 05 NS NS NS NS

Table 2. Tomato seedling dry weight 20, 40, and 60 days after
substrate or Metrom x 220, Spring 1996.

Tr eat nent Plant dry weight (Qg)
20 DAP 40 DAP

Coconut 1.34 28. 55

Metrom x 220 1.45 28. 45

LSD 0. 05 NS NS

6}

Root DW

R S

0.

28
24

Metrom x 220, Spring 1996.

Leaves
#

4. 07

3.93

NS

Leaf Area
(cnf)

27. 34
26. 86

NS

planting (DAP) fromculture in coconut

60 DAP
129. 07
139. 63

19. 33
23. 67

Fruit 60 DAP

(9)
415.32
585. 72
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Table 3. Red and green tomato yield and average fruit weight from transplants grown in coconut substrate or Metrom x
220, Spring 1996.
Tr eat nent Red + Green fruit weight (Ibs) Average fruit weight (Ibs)
Har vest Har vest
1 2 3 4 1 2 3 4
Coconut 9.02 10. 82 11.33 31.17 32.00 29. 25 20. 95 82. 20
Met rom x 220 13. 80 12. 27 11. 72 37.79 26. 27 26. 83 22.83 75.93
LSD 0. 05 2.57 NS NS NS NS NS NS NS
Tr eat ment Red + Green fruit weight (Ibs) Average fruit weight (Ibs)
Har vest Har vest
1 2 3 4 1 2 3 4
Coconut 41. 02 40. 07 32.28 113. 37 0.51 0.41 0. 37 0.43
Met rom x 220 40. 07 39.10 34.55 113.72 0.52 0. 42 0. 38 0. 44
LSD 0. 05 NS NS NS NS NS NS NS NS

Tabl e 4. Medi um
Spring 1996.

Tr eat nent
Coco.

Metro. 220
LSD 0. 05

| arge and extra-large tomato fruit

Medi um si ze wei ght (I bs)
Har vest
1 2 3 Tot al
2.722 8. 33 10. 42 21. 47
2.10 9. 87 9. 87 21. 84
NS NS NS NS

sizes fromtransplants grown in coconut

Large size weight (Ibs)
Har vest
1 2 3 Tot al 1
2.98 7.77 9. 30 20. 05 35. 32
3. 17 6. 60 10. 58 20. 35 34. 80
NS NS NS NS NS

substrate or

Metrom x 220,

Extra-1large size weight

Har vest
2 3
23.97 12. 57
22.63 14. 10
NS NS

(1 bs)

Tot al

71. 86

71.53
NS



Tabl e

Tabl e

5. Green tomatoes extra-large weight from

Tr eat nent

1
Coconut 28. 43
Metrom x 220 23. 40
LSD 0. 05 NS

6. Pepper seedling growh parameters fromculture in coconut substrate or

Tr eat ment Hei ght Top FW
(cm (9)

Coconut 8. 58 0.98

Met rom x 8. 58 1.04

220

LSD 0. 05 NS NS

transplants grown in coconut substrate or

Root
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Green XL weight (Ibs)
Har vest
2 3
17. 48 8. 43
15. 03 9. 67
NS NS

Metrom x 220, Spring 1996.

FW Top DW Root DW RS Leaves
(9) (9) (9) - #
0. 44 0. 095 0. 034 0. 37 4.13
0. 49 0. 105 0. 037 0.35 4.40
NS NS NS NS NS

Metrom x 220, Spring 1996.

Leaf Area
(cnf)
20. 51
22. 77

NS
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Table 7. Pepper seedling dry weight 30 and 60 days after planting (DAP) and fruit nunber and wei ght 60 DAP, Spring
1996.

Tr eat nent Plant dry weight (g) Fruit 60 DAP

30 DAP 60 DAP # (9)
Coconut 0. 93 15. 62 3.33 18. 23
Met rom x 220 0. 90 16. 94 2.83 8. 64
LSD 0. 05 NS NS NS NS

Table 8. Fancy fruit yield of pepper fromtransplants grown in coconut substrate or Metrom x 220, Spring 1996.

Tr eat ment Fancy fruit (#) Fancy fruit weight (Ibs)
Har vest Har vest
1 2 3 4 Tot al 1 2 3 4 Tot al
Coconut 7.00 2.50 0. 00 0. 00 9.50 3.92 1.28 0. 00 0. 00 5.20
Met rom x 8. 33 1.17 0.17 0.00 9. 67 4.60 0.55 0.12 0.00 5.27
220

LSD 0. 05 NS NS NS NS NS NS NS NS NS NS



Tabl e

Tabl e

Tabl e
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9. No. 1 fruit yield of pepper fromtransplants grown in coconut substrate or Metrom x 220, Spring 1996.

Tr eat nent

1
Coconut 16. 33
Metrom x 14. 17
220
LSD 0. 05 NS

No. 1 fruit nunber No. 1 fruit weight (Ibs)

Har vest Har vest
2 3 4 Tot al 1 2 3 4
12. 68 6.17 5.83 41. 01 6. 22 4. 17 2.42 2.00
13. 33 7.17 4. 17 38. 84 5.48 4. 63 2.60 1.40
NS NS NS NS NS NS NS NS

10. No. 2 fruit yield of pepper fromtransplants grown in coconut substrate or Metrom x 220, Spring 1996.

Tr eat nent

1
Coconut 0. 83
Metrom x 0. 67
220
LSD 0. 05 NS

No. 2 fruit nunber No. 2 fruit weight (Ibs)

Har vest Har vest
2 3 4 Tot al 1 2 3 4
8. 67 15. 83 2.67 28.00 0. 13 2.30 4,22 0.50
6. 83 14. 50 2.33 24. 33 0.23 1.92 3.92 0. 40
NS NS NS NS NS NS NS NS

11. Total fruit yield fromtransplants grown in coconut substrate or Metrom x 220, Spring 1996.

Tr eat nent

1
Coconut 24. 00
Metrom x 23.33
220
LSD 0. 05 NS

No. 2 fruit nunber No. 2 fruit weight (Ibs)

Har vest Har vest
2 3 4 Tot al 1 2 3 4
23.83 22.00 8.50 78. 33 10. 27 7.75 6. 63 2.50
21. 33 21. 83 6.50 72.99 10. 32 7.10 6. 63 1.80
NS NS NS NS NS NS NS NS

Tot al

6. 47
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Tabl e 12. Average pepper fruit weight, Spring 1996.

Tr eat ment Average fruit weight (Ibs)
Har vest
1 2 3 4 Overal |
Coconut 0.42 0. 33 0. 30 0. 30 0.35
Metrom x 220 0.43 0.33 0.31 0.28 0.35

LSD 0. 05 NS NS NS NS NS



