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Abstract: In order to find appropriate methods to produce good quality organic tomato transplants, tomato
hybrid cv. Super Strain B transplants were grown in peat-moss and vermiculate (by 1:1 volume) as essential
medium with 5 ratios of compost as a ratio from peat-moss volume, viz., zero, 25, 50, 75 and 100% and fertilized
with 4 ratios of rabbit manure, viz., zero, 0.3, 0.6 and 0.9 g/cell. The germination and the effects on transplants
morphological and nutritional aspects of the different mixtures used were studied. Increasing compost and
rabbit manure rates decreased the germination percentage. Stem diameter, number of leaves and fresh and dry
weights increased with increasing rates of compost and rabbit manure reaching a maximum at 50% and 0.6 g rate,
respectively and then declined at the highest rates. Generally, according to the interaction between compost
and rabbit manure rates, treatment zero compost with 0.9 g per cell of tray of rabbit manure had the highest
significant value for stem length, stem diameter, number of leaves and fresh and dry weights and treatment
100% compost with 0.9 g rabbit manure had the lowest significant value in all evaluated characters, except
chlorophyll SPAD value. Also, results revealed that microbial activities (total counts of bacteria, fungi and
actinomycetes beside to dehydrogenase enzyme) recorded high significant values with increasing addition rates

of either compost or rabbit manure and integrated between them.
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INTRODUCTION

The organic farming industry is steadily growing in
the world, including Egypt. The strong market suggests
that interest in organically produced agricultural goods
will only continue to rise [1]. The use of transplants is
the most reliable method to ensure adequate crop
establishment of commercial plantings of various
high-value vegetable crops in conventional and organic
production. Other advantages include reduced cost over
direct seeding when using expensive hybrid seed,
improved land use efficiency, extension of a short
growing season and improved early weed control [2].
Producing healthy transplants for organic production
systems is an essential step in the process of maximizing
crop yields. Successful transplant production begins with
good growing media. Vegetable transplants are generally
grown in soilless substrate mixes, viz., peat, pine bark,
vermiculate and perlite, which can be used in disposable
vacuum-molded cell packs, plastic trays, or styrofoam

trays and provide growing conditions (sufficient aeration,
root growth and plant support) [3-4]. All components
entering into the organic crop production system must be
approved for organic use, including soil media and
fertilizer used in transplant production. Transplant
substrates should be sterile, light-weight, friable and
have adequate water-holding capacity [5]. Commercial,
peat-based media approved for certified organic
production are available and custom peat-based mixes
that use certified organic fertilizers could also be used.
Both of these options, however, are usually expensive
and their sustainability is questionable given the
dependence on peat, a resource generally considered to
be non-renewable and processed organic fertilizers
shipped long distances. Therefore, the search for
alternative high quality and low cost substrates, with
emphasis on reusable, recyclable materials not derived
from non-renewable sources as growing media in
horticulture is a need due to the increasing demand and
rising costs for peat [6].

Corresponding Author:
Cairo University, Giza, Egypt.

Ahmed M.A. Mahmoud, Department of Vegtatable, Faculty of Agriculture,



Am-Euras. J. Agric. & Environ. Sci., 14 (1): 63-72, 2014

Composting has been used to stabilize a wide variety
of organic wastes or byproducts prior to their use as
growing medium amendments. Waste disposal has
become global in the world. Therefore,
considerable research has been shown over the past few
decades that compost, derived from various feedstocks
such as bark, town refuse, sawdust, sewage sludge or
spent mushroom, can be used successfully as partial and

concern

sometimes as complete, substitutes for peat in vegetable
transplant production [7 - 17]. Composts may have
physical, physico-chemical and chemical properties similar
to peat that make them suitable as peat substitutes [9].
On the other hand, several studies have reported that
composts can also show features considered as limiting
factors for their horticultural use, such as the presence of
hazardous components (heavy metals), poor physical
properties, phytotoxicity or an excess in salts or nutrients
that originate media with high electrical conductivity
[8, 9, 18, 19]. Therefore, the combination of peat with
composts can reduce the potential poor characteristics of
single materials and the ratio of compost used will depend
on characteristics of the compost [7, 14, 15, 20]. Also, the
nutrient contributions are not addressed because the
composts are considered only as substrate alternatives to
peat. The plant-available nutrient contribution,
characteristic of high importance to organic producers, is
often presumed to be inadequate.

Vegetable transplants produced organically are often

a

of low quality because of poor fertilization management.
Proper nutrient rates for transplants directly impact field
performance [21]. There is limited information available on
organic fertilization of vegetable transplants and there are
no general recommendations for using organic fertilizers.
A major challenge in organic production is the
uncertainties in bio-availability of macro and micro
nutrients contained in organic fertilizers or amendments.
Composts are one type of organic transplant medium
amendment that provide plant available nutrients [22 - 23]
and can suppress plant diseases [24]. Chicken manure has
a higher mineral nutrient content and higher rates of
nitrogen mineralization compared to compost and can be
mixed with the substrate appeared to provide enough
nutrients to transplants [15, 20].

The aim of the present work was to study the effect
of compost rate, as replacement to peat-moss in growing
media and rabbit manure rate, as organic fertilizer, on
growth and development of tomato transplants grown
organically.
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MATERIALS AND METHODS

The conducted under fiberglass
greenhouse condition at Nursery Unit of the Protected
Cultivation, Ministry of Agriculture, Dokki, Giza, during
the 2013 and 2014 spring plantings. Tomato hybrid cv.
Super Strain B seeds were sown in organic substrate,
which is based on peat moss and vermiculate (1:1 by
volume). The main chemical properties of the compost,
peat moss, vermiculate and rabbit manure were determined
according to the standard methods described by Jackson
[25] and Page et al. [26] and the results of the analysis are
shown in Table 1. The plate count using the suitable serial
dilutions and specific media was applied for estimation of
the examined microbial groups. Nutrient agar media was
used for estimating the total count of bacteria [27]. Total
fungi (actinomycetes) were estimated by Martin solid agar
and Jensen solid medium [28]. Dehydrogenase activity
was determined by triphenylformazan (TPF) extraction
method according to Page et al. [26].

According to chemical analysis of these substrates,
especially for salinity and total nitrogen contents,
compost and rabbit manure were chosen for use in this
experiment. Compost was used as a local alternative
substrate for peat-moss and rabbit manure was used as a
fertilizer for transplants. The experiment was a 5 x 4
factorial with a completely randomized design with 4
replicates. There were 20 growing media (treatments)
obtained through combination of 5 compost rates, viz.,
zero, 25, 50, 75 and 100% and 4 rabbit manure rates, viz.,
zero, 0.3, 0.6 and 0.9 g per cell. Each replicate was one
styrofoam tray having 209 conical cells (tray dimensions:
65 cm x 38 cm % 8.3 cm).

The pH of control treatment media was adjusted by
adding calcium carbonate. Substrate components of
mixtures were mixed in large quantities and wetted; then,

study was

the trays were filled with different mixtures and composted
for 24 hr. In the two seasons, seeds were sowed on the
second half of February; one seed per cell. After
germination, transplants received no additional fertilizers
and were grown for 5 weeks.

The final germination percentage of tomato seeds
was determined by counting the number of germinated
seeds after 5 weeks from sowing. Ten transplants were
randomly chosen from the center of tray per treatment per
replicate
Measurements of transplant height (taken from soil
surface to top of transplant canopy), stem diameter

and harvested 5 weeks after sowing.
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Table 1: Analysis of different substrates used

Substrate Organic matter (%) Organic carbon (%) pH  EC (dS/m) Total nitrogen (%) Total potassium (%) Total phosphorus (%) C:N ratio
Peat moss 98.06 56.87 3.55 1.16 0.99 0.04 0.03 57.4:1
Vermiculate 1.50 0.87 8.84 0.49 0.18 0.23 0.03 4.8:1
Compost 22.78 13.21 7.28 4.56 0.99 1.18 0.30 13.3:1
Rabbit manure 67.97 39.42 8.66 2.81 2.30 1.12 0.72 17.1:1
Chicken manure 58.75 34.07 8.66 5.38 2.38 1.42 1.73 14.3:1

(at the soil surface), number of leaves, chlorophyll SPAD
value in leaves and fresh and dry weights of transplants
without roots (after drying for 72 h at 70°C in a forced-air
oven) were recorded. Determinations of N, P,O; and K,O
contents in mature tomato transplants were made 5 weeks
after sowing. Total nitrogen concentration was
determined by modified Nessler method [29] and
phosphorus concentration was determined according to
Taussky and Shorr [30] while potassium concentration
was determined using absorption flame
spectrophotometer according Brown and Lilliland [31].

Results of the two years were combined and the
analysis of variance (ANOVA) and mean comparisons
analysis were performed using the software according to
Maxwell and Delaney [32]. The least significant
differences (LSD) test was used for individual effect
means and Duncan's multiple range test was used for
interaction effect means.

RESULTS AND DISCUSIION

Effect of Compost on Germination, Physical and
Chemical Properties: Both final seed germination
percentage (Fig. 1) and the growth of tomato transplants
(Fig. 2) were significantly affected by the presence of
compost rates. Germination percentage decreased with
increasing compost rate in substrates. Zero compost rate
had the highest percentage of germination, while 100%
compost rate was the lowest.

Stem length of tomato transplants decreased with
increasing compost rate, where zero compost rate had
significantly the highest stem length, while, 100%
compost rate had the lowest. Compost rate 50% had the
highest significant stem diameter, followed by zero and
25% compost rates, while 100% compost rate was the
lowest (Fig. 2). There were no significant differences
between compost rates from zero to 75%, while compost
rate 100% was significantly different from the other rates.
Compost rates from zero to 75% were not significantly
different from each other in chlorophyll content
(SPAD value), while, 100% compost rate had the highest
chlorophyll content. Compost rates from zero to 50% were
not significantly different from each other which had the
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highest transplant fresh weight followed by 75% compost
rate, while 100% compost rate had the lowest fresh
weight. Compost rates 25% and 50% had the highest
transplant dry weight followed by zero compost rate,
while, 100% compost rate had the lowest transplant dry
weight (Fig. 2).

Compost rates affected NPK content in tomato
transplants (Fig. 3). Nitrogen content increased by
increasing compost rate, where 100% compost rate had
the highest content of nitrogen, while zero compost rate
was the lowest. Compost rate 25% had significantly the
highest phosphorus content, while zero compost had the
lowest potassium content in tomato transplants. Compost
rate 75% had the highest potassium content, while 100%
compost rate had the lowest content one (Fig. 3).

Effect of Rabbit Manure on Germination, Physical and
Chemical Properties: Both of the final germination
percentage (Fig. 4) and growth of tomato transplants
(Fig. 5) were significantly affected by rabbit manure rates.
Germination percentage decreased with increasing rabbit
manure rate in substrates. Zero rabbit manure rate had the
highest percentage of germination, while 0.9 g of rabbit
manure had the lowest one (Fig. 4).

Significant differences were observed among rabbit
manure rates for all evaluated traits except chlorophyll
content (SPAD value), where there were non-significant
differences (Fig. 5). Rabbit manure 0.6 g to 0.9 g had the
highest significant stem length followed by 0.3 g, while,
zero rabbit manure rate had the lowest transplant stem
length. The highest significant stem diameter was
observed with 0.6 g rabbit manure followed, with
significant differences, by 0.3 g and 0.9 g, while, zero rate
had the lowest significant stem diameter. Rabbit manure
0.6 g had the highest number of leaves followed by 0.9 g,
while zero rate had the lowest number of leaves. The
highest significant transplant fresh weight was produced
with rabbit manure rates 0.6 g and 0.9 g, while the lowest
significant transplant fresh weight was with zero rabbit
manure. Rabbit manure rate 0.6 g gave the highest
significant transplant dry weight, followed with significant
difference, by 0.9 g, while zero rabbit manure rate gave
least transplant dry weight (Fig. 5).
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Fig. 1: Effects of compost rate in peat-compost growing media on final seed germination of tomato hybrid cv. Super

Strain B 5 weeks after sowing
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Fig. 2: Effects of compost rate in peat-compost growing medium on stem length, stem diameter, number of leaves,
chlorophyll content, fresh weight and dry weight of tomato hybrid cv. Super Strain B transplants
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Fig. 4: Effect of rabbit manure rate in peat-compost growing media on seed germination of tomato hybrid cv. Super Strain
B 5 weeks after sowing
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Fig. 5: Effects of rabbit manure rate in peat-compost growing medium on stem length, stem diameter, number of leaves,
chlorophyll content, fresh weight and dry weight of tomato hybrid cv. Super Strain B
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Table 2: Effect of combination between compost and rabbit manure on physical traits of tomato transplants 5 weeks after sowing

Compost rate (%) Rabbit manure rate (g) Germination (%) Stem length (cm) Stem diameter (mm) Number of Leaves Fresh weight (g) Dry weight (g)

Zero Zero 99.89 a 5741
0.3 99.83 a 10.05 a-c
0.6 99.76 ab 10.36 ab
0.9 84.85j 10.73 a
25 Zero 99.90 a 7.09 gh
0.3 99.46 b 7.84 fg
0.6 98.25¢ 8.01f
0.9 78.79 m 9.66 b-d
50 Zero 94.80d 7.00 h
0.3 94.70d 9.05 de
0.6 93.50 ¢ 8.63 ef
0.9 87.88 h 9.25 c-¢
75 Zero 89.80 f 6.48 hi
0.3 88.90 g 5.60 i
0.6 87.70 g 791 f
0.9 81.821 8.14 f
100 Zero 85.40 i 6.26 hi
0.3 82.30 k 6.13 1
0.6 78.90 m 6.45 hi
0.9 15.15n 2.73

2.46 h 31g 0.56j 0.07 i
3.15b-d 4.0 d-f 1.79 ef 0.25cd
3.25be 45b-d 2.23 be 0.33 ab
351a 51a 2.67a 0.36 a
2.82 fg 39ef 1.40 g 0.22 de
3.09 b-e 4.0 d-f 1.90 d-f 0.26 cd
3.13 b-e 43 c-e 2.15cd 0.28 ¢
3.29 ac 4.4 b-e 2.46 ab 0.33 ab
2.96 d-g 39ef 143 ¢ 0.21 ef
3.16 b-d 4.0 d-f 1.73 g 0.27¢
3.35ab 4.9 ab 2.20 be 0.33 ab
3.32ab 4.6 ab 242b 0.33 ab
2.95d-g 39ef 1.23 g-i 0.18 f
277¢g 39ef 1.00 i 0.11h
3.22 be 4.6 a-c 1.98 c-f 0.26 ¢
3.04 c-f 44 b-e 2.02 c-e 0.26 ¢
275¢g 3.5fg 1.02 hi 0.15¢
276 ¢ 4.0 d-f 1.24 g-i 021 ef
2.89 e-g 4.0 d-f 1.27 gh 0.20 ef
1.72 1 2.5h 0.20 k 0.02 j

Values followed by a letter in common are not significantly different at the 0.05 level according to Duncan’s multiple range test

Macronutrient (NPK) concentrations in the aerial part
of tomato transplants were significantly affected by rabbit
manure rates (Fig. 6). Nitrogen content was the highest
with 0.3 g rabbit manure rate, while 0.6 g had the lowest
one. Rabbit manure rate 0.6 g had significantly the highest
phosphorus content, while zero rabbit manure had the
lowest one. Rabbit manure rate 0.3 g had the highest
potassium content as compared with 0.6 g rabbit manure
rate, which had the lowest content (Fig. 6).

Effect of Interaction Between Compost and Rabbit
Manure on Germination, Physical and Chemical
Properties: Effects for interaction between compost and
rabbit manure rates on germination, physical and
chemical properties of tomato transplants were significant
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(Tables 2 and 3). Treatment zero compost with 0.9 g rabbit
manure had the highest stem length, stem diameter,
number of leaves, chlorophyll (SPAD value), fresh weight
and dry weight (Tables 2 and 3). No significant
differences were observed between treatment zero
compost with 0.9 g rabbit manure and treatments zero
compost with either 0.3 or 0.6 g rabbit manure rates in
stem length. Also, there were non-significant differences
between this treatment and the treatments 50% compost
rate with 0.6 or 0.9 g rabbit manure in stem diameter and
number of leaves. No specific trend was observed with
regard to chlorophyll content, while treatments 100%
compost with 0.3 or 0.6 g rabbit manure had the highest
chlorophyll (SPAD value). Treatment 100% compost with
0.9 g rabbit manure had the lowest fresh and dry weights.
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Table 3: Effect of combination between compost and rabbit manure on chemical traits of tomato transplants 5 weeks after sowing

Compost rate (%) Rabbit manure rate (g)  Chlorophyll (SPAD value)  Nitrogen (mg/100 g)  Phosphorus (mg/100g)  Potassium (mg/100 g)
Zero Zero 44.36 a-c 0.32 0 0.09 m 1.50e
0.3 39.50 d-f 0.20 q 0.70 ¢ 1.66 ¢
0.6 39.36 ef 0.44 n 048 g 1.13j
0.9 42.96 a-e 025p 0.60 ¢ 135¢g
25 Zero 44.30 a-c 1.01 m 0.201 134 ¢
0.3 41.33 a-f 1.501 0.23 kl 1.26 hi
0.6 39.11 ef 1.201 1.29b 0.271
0.9 41.35 a-f 1.46 ij 0.53f 1.29h
50 Zero 40.21 c-f 1.32k 0.22 kl 1.27 hi
0.3 40.42 b-f 1.52h 0.40 h 144 f
0.6 41.30 a-f 1.30k 0.65d 1.80 b
0.9 38.06 f 1.45] 0.31] 1.50 e
75 Zero 41.90a-f 2.11f 0.22 kl 1.251
0.3 40.45 b-f 2.52d 0.24 k 2.0l a
0.6 41.89 a-f 2.10f 0.66 cd 145f
0.9 44.13 a-d 2.76 ¢ 0351 1.70 ¢
100 Zero 45.10 ab 2.88a 0.21 kl 1.62d
0.3 4581 a 2.80b 0.201 1.26 1
0.6 45.50 a 2.30e 145a 0.22 m
0.9 42.05 a-f 2.02¢g 0.03n 0.65 k

Values followed by a letter in common are not significantly different at the 0.05 level according to Duncan’s multiple range test.

Generally, treatment zero compost with 0.9 g rabbit
manure had significantly the highest values for stem
length, number of leaves, stem diameter, fresh and dry
weights and treatment 100% compost with 0.9 g rabbit
manure had the lowest significant values for all characters
except chlorophyll (SPAD value — Tables 2 and 3).

Nitrogen content in tomato transplants was
significantly high with the treatment 100% compost rate
+ zero rabbit manure followed by the treatment 100%
compost rate + 0.3 g rabbit manure, while nitrogen content
was significantly the lowest with the treatment zero
compost + 0.3 g rabbit manure (Table 3).

In the last decade, organic production has been the
fastest growing segment in Egyptian agriculture [1].
With the increase in organic available and are usually
expensive. Organic growers largely depend on compost to
manage nutrient requirements of growing transplants.
Using compost improved the chemical and physical
properties of the growing medium.

Regarding chemical properties of all substrates
(Table 1), compost and rabbit manure showed values of
the electrical conductivity (EC 4.56 and 2.81 dS/m,
respectively) higher than the suggested reference level
(?0.5 dS/m) for an ideal substrate. Also, pH values of
compost and rabbit manure (7.28 and 8.66, respectively)
were higher than the acceptable pH range (5.3-6.5) [6].
The high EC and pH values of the substrates (compost
and rabbit manure) had a negative impact on seed
germination, prompting a decrease in the percentage of
transplant emergence [33]. Also, higher salinity could not
only lower germination, but also lengthen the time needed
for germination [34]. Increasing compost and rabbit
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manure rates decreased the germination percentage
(Figs 1 and 4). These results are in accordance with those
obtained by Bustamanto et al. [14], Clark and Cavigelli
[19], Gajdos [35], Garcia-Gomes et al. [8], Perez-Murcia
et al. [11] and Sanchez-Monedero et al. [9]. The reduction
in germination percentage with increasing compost and
rabbit manure rates may be associated with a decrease in
water retention by the substrate [36]. The increase in EC
that occurred when increasing the percentage of compost
and rabbit manure used in the substrate mixtures
prompted a decrease in the volume of readily-available
water for the transplants and a slight reduction in reserve
water. These events have a negative effect on seed
germination since the majority of seeds require a high
level of moisture or soaking during the first 24 or 48 hours,
corresponding to the imbibing process. Current practice
in nurseries is based on the use of no more than one third
of compost in the final mixture, since this reduces the
potential risks associated with high salinity [7].
Regarding other chemical aspects of substrates, the
organic matter content was lower than the level suggested
by Abad et al. [6] for an ideal substrate (080%) in all
substrates, except for peat-moss. In general, nitrogen
content was higher in rabbit manure (2.3%) followed by
each of peat-moss and compost (0.99%). Also, rabbit
manure was higher in phosphorus content followed by
peat-moss. The C:N ratio is widely used as an indicator of
the maturity and stability of organic matter. The low
values were recorded here for the C/N ratio in all used
substrates except peat-moss suggesting that composts
were stable and mature. Davidson et al. [37] reported that
composts with a C:N ratio of less than 20 are ideal for
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nursery plant production. Ratios above 30 may be toxic,
causing plant death [38]. Wilson et al. [39] found that an
increased proportion of compost in crop substrates
prompted a decline in the C/N ratio compared to peats,
although this will depend on the proportion of each
ingredient in the mixture.

Stem diameter, number of leaves and fresh and dry
weights increased with increasing rates of compost and
rabbit manure reaching a maximum at 50% and 0.6 g rate,
respectively and then declined at the highest rates.
The use of compost and rabbit manure in the growing
media elaborated influenced significantly the nutritional
status of the aerial part (shoots) of the transplants.
The macro nutrient contents in tomato transplants were
affected by the compost proportion and rabbit manure
rate used in the mixture. Nitrogen content in tomato
transplants was enhanced with increasing volume of
compost. These results have been reported by Garcia-
Gomez et al. [8] and Perez-Murcia et al. [12] which were
mainly due to the greater contribution of nutrients by the
composts, especially N and P.

Increasing the rate of compost and rabbit manure,
more than 50% or 0.6 g, respectively, in growing media
were accompanied by a decrease in stem diameter, number
of leaves and fresh and dry weights of transplants, which
could be attributed to the high salinity of the substrates
and that lead to delayed germination and weak growth.
The reduction in transplant growth with the use of
compost as substrate component has been also reported
by Chong and Hamersma [18], Eklind et al. [20] and
Sanchez-Monedero et al. [9] and Shiralipour et al. [40].
Similarly, pH can affect nutrient availability and may even
induce deficiencies and toxicity [41].

Effect of Compost, Rabbit Manure and Interaction
Between Them on Microbial Activity in Tomato
Transplant Media: To obtain more clear indication for the
effect of compost and rabbit manure and the interaction

between them on microbial activities in tomato transplant
media, mean total count of bacteria, fungi and
actinomycetes and dehydrogenase activities were
determined and their results are shown in Tables 4 and 5.

For dehydrogenase enzyme, data in Table 4 showed
increasing of its activity with increasing addition rate of
compost and rabbit manure relative to control (zero
treatment). Dehydrogenase enzyme is an important
indicator for microbial activities in rhizosphere region [42].
Thus, microbial counts correlate with dehydrogenase
activity. Total counted bacteria increased from 15 to 95 x
107 cfu/g with the increase in compost rate. Meanwhile,
zero treatment had 12 x 107 cfu/g. Also, total count of
fungi and actinomycetes were high and ranged from 11 to
33 x10° cfu/g and 18 to 80 x 10° cfu/g, respectively. Rabbit
manure showed the same trend as the compost treatments
on microbial counts. Compost and rabbit manure contains
many species of microorganisms which have the ability to
convert organic wastes to organic matter and stability
through humification process.

Data in Table 5 reveled that total counts of
microorganisms increased with high addition rates of
both compost and rabbit manure. They were the lowest
zero compost and zero rabbit manure numbering 12 x 107,
5 and 8 x 10° cfu/g for total count of bacteria, fungi
and actinomycetes, respectively. On the other hand, the
highest numbers were with high rates of compost (100%)
and rabbit manure (0.9 g) that were recorded 121 x 107,
55 and 101 x 10° cfu/g for total count of bacteria, fungi
and actinomycetes, respectively. Meanwhile,
dehydrogense enzyme activity recorded significant
increased values with gradual increase of addition rates
combination of both compost and rabbit manure. It is
quite evident that the greatest activities were achieved
by using combination of the high rate of compost (100%)
and rabbit manure rate zero or 0.9 g, as they together
recorded 34.5 TPF/g/ day more than other combinations.
Microbial activities increased with high rates of

Table 4: Effects of compost and rabbit manure on the change of total count of microorganisms and dehydrogenase enzyme activity in tomato transplants

growing media

Total count (cfu/g)

Factor Bacteria (x107) Fungi (x10°) Actinomycetes (x10°) Dehydrogenase enzyme (TPF/g/day)

Compost rate (%) Zero 12 5 8 22.0¢
25 15 11 18 248d
50 32 21 29 259c¢
75 63 28 58 29.6 b
100 95 33 80 31.8a
LSDy 5 - - - 0.06

Rabbit manure rate (g) Zero 12 5 8 24.7d
0.3 24 8 12 252¢
0.6 45 13 20 30.1b
0.9 65 19 29 32.8a
LSDy 05 - - - 0.14
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Table 5: Effect of combinations of compost and rabbit manure on the change of total count microorganisms and dehydrogenase enzyme activity in tomato

transplants growing media

Total count (cfu/g)

Compost rate (%) Rabbit manure rate (g) Bacteria (x107) Fungi (x10°) Actinomycetes (x10°) Dehydrogenase enzyme (TPF/g/day)
Zero Zero 12 5 8 21.01
0.3 25 9 12 30.0 f
0.6 46 15 23 305¢e
0.9 63 21 31 345a
25 Zero 17 10 14 21.01
0.3 25 18 21 20.0 m
0.6 49 26 30 24.0j
0.9 55 33 40 340b
50 Zero 34 20 25 2551
0.3 45 25 31 27.0h
0.6 68 30 54 32.0d
0.9 75 36 65 340b
75 Zero 65 25 52 235k
0.3 71 29 58 21.01
0.6 95 35 65 32.0d
0.9 101 45 75 27.0h
100 Zero 95 35 79 325¢
0.3 103 39 85 280¢g
0.6 114 49 90 32.0d
0.9 121 55 101 345a

Values followed by a letter in common are not significantly different at the 0.05 level according to Duncan’s multiple range test

compost and rabbit manure may be due to their organic
matter contents and macroelements which are feeding
sources for microorganisms. Nevertheless, increasing
compost rate about 50% and rabbit manure rate about
0.6 g negatively affected the germination of tomato
seeds and seedlings growth rate due to the high level of
salinity and pH value of the used substrate.

REFERENCES

Greene, C. and A. Kremen, 2003. U.S. Organic
Farming in 2000-2001: adoption of Certified Systems
[Electronic  Version]. Economic Research
Service/USDA. www.ers.usda.gov., pp: 1-51.

Swiader, J. M., G.W. Ware and J.P. McCollum, 1992.
Producing Vegeteable Crops. Interstate Publishers,

USA, pp: 522.
Kuepper, G. and K. Everett, 2004. Potting mixes for
certified organic  production. 3Nov. 2010.

(http://www.attra.org/attra-pub/PDF/potmix.pdf).
Schrader, W.L., 2000. Using transplant in vegetable
production. Univ. Calif. Div. Agr. Natural Resources.
Publ. 8013.

Kelley, T.W. and G.E. Boyhan, 2003. Containers and
media. Commercial Production of Vegetable
Transplants. Coop. Ext. Serv., Univ. of Ga. College of
Agr. and Environ. Sci. Bul., 1144.

Abad, M., P. Noguera and S. Bures, 2001. National
inventory of organic wastes for use as growing media
for ornamental potted plant production: case study in
Spain. Bioresour. Technol., 77: 197-200.

71

7.

10.

11.

12.

13.

Chong, C., 1999. Experiences with the utilization of
wastes in nursery potting mixes and as field soil
amendments. Canadian J. Plant Sci., 79: 139-148.
Garcia-Gomez, A., M.P. Bernal. and A. Roig, 2002.
Growth of ornamental plants in two composts
prepared from agroindustrial wastes. Biores. Tech.,
83: 81-87.

Sanchez-Monedero, M.A., A. Roig, J. Cegarra,
M.P. Bernal, P. Noguera and M. Abad, 2004.
Composts as media constituents for vegetable
transplant production. Compost Sci. Util., 12:
161-168.

Benito, M., A. Masaguer, R. De Antonio and
A. Moliner, 2005. Use of pruning waste compost as a
component in soilless growing media. Bioresour.
Technol., 96: 597-603.

Pérez-Murcia, M.D., J. Moreno-Caselles, R. Moral,
A. Perez-Espinosa, C. Paredes and B. Rufete, 2005.
Use of composted sewage sludge as horticultural
growth media: Effects on germination and trace
element extraction. Commun. Soil Sci. Plant Anal.,
36: 571-582.

Pérez-Murcia, M.D., R. Moral, J. Moreno-Caselles,
A. Perez-Espinosa and C. Paredes, 2006. Use of
composted sewage sludge in growth media for
broccoli. Biores. Tech., 97: 123-130.

Ribeiro, H.M., A.M. Romero, H. Pereira, P. Borges,
F. Cabral and E. Vasconcelos, 2007. Evaluation of a
compost obtained from forestry wastes and solid
phase of pig slurry as a substrate for seedlings
production. Biores. Tech., 98: 3294-3297.



14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

Am-Euras. J. Agric. & Environ. Sci., 14 (1): 63-72, 2014

Bustamante, M.A., C. Paredes, R. Moral, E. Agullo,
M.D. Pérez-Murcia and M. Abad, 2008. Composts
from distillery wastes as peat substitutes for
transplant production. Resour. Conserv. Recycl,
52:792-799.

Diaz-Pérez, J.C., N. Silvoy, S.C. Phatak, D.S. Pitchay
and R. Morse, 2008. Organic tomato transplant
production in compost-amended substrate. Acta
Hort., 782: 241-243.

Herrera, F., J.E. Castillo, A.F. Chica and L. Lopez
Bellido, 2008. Use of municipal solid waste compost
(MSWC) as a growing medium in the nursery
production of tomato plants. Biores. Tech.,
99: 287-296.

Zhang, JH., GM. Tian, G.D. Zhou, M.M. He,
F. Wang and J.H. Yao, 2013. Evaluation of organic
solid wastes composts as peat substitutes for
seedling production. J. Plant Nutr., 36: 1780-1794.
Chong, C. and B. Hamersma, 1996. Raw paper mill
sludge in a rooting medium for deciduous woody
cutting. HortScience, 31: 869-871.

. Clark, S. and M. Cavigelli, 2005. Suitability of

composts as potting media for production of organic
vegetable transplants. Compost Sci.Util., 13: 150-156.
Eklind, Y., B. Ramert and M. Wivstad, 2001.
Evaluation of growing media containing farmyard
manure compost, household waste compost or
chicken manure for the propagation of lettuce
(Lactuca sativa L.) transplants. Biol Agric Hort, 19:
157-181.

Vavrina, C.S., 2002. An introduction to the
production of containerized vegetable transplants.
Univ. of Fla.: HS849.

Sanders, D.C., L.M. Reyes, D.W. Monks,
K.M. Jennings, F.J. Louws and J.G. Driver, 2006.
Influence of compost on vegetable crop nutrient
management. HortScience, 41: 508-1508.

Stoffella, P. and B. Kahn, 2001. Compost Utilization in
Horticultural Cropping Systems. Lewis Publishers,
Boca Raton, FL, pp: 414.

Litterick, A.M., L. Harrier, P. Wallace, C.A. Watson
and M. Wood, 2004. The role of uncomposted
materials, composts, manures and compost extracts in
reducing pest and disease incidence and severity in
sustainable temperate agricultural and horticultural
crop production-a review. Crit. Rev. Plant Sci.,
23: 453-479.

Jackson, M.L., 1973. Soil Chemical Analysis. Prentice-
Hall of Englewood Cliffs, New Jersy, pp: 925.

Page, A.L., RH. Miller and D.R. Keeney, 1982.
Methods of Soil Analysis. Chemical and
Microbiological Properties, 2™ Edition Madison
Wisconsim. USA.

72

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Difco Laboratories, 1985. Difco Manual of
Dehydrated Culture Media and Reagents for
Microbiology, 10" edition, pp: 487- 623. Difco
Laboratories, Defroit Michigan 48232, USA.

Allen, UN., 1959. Experiments in Soil Bacteriology. 1*
Ed., Burges Pub. Co., USA.

Schaffer, F. and J.C. Sprecher, 1957. Routine
determination of nitrogen in microgram range with
sealed tube digestion and direct nessleriztion. Anal.
Chem., 29: 437-438.

Taussky, H.H. and E. Shorr, 1952. A micro
colorimetric method for the determination of
inorganic phosphorus. J. Biol. Chem., 202: 675-685.
Brown, J.D. and O. Lillil, 1946. Rapid determination
of potassium and sodium in plant material and
soil extracts by flame- photometer. Proc. Amer. Soc.
Hort. Sci., 48: 341-346.

Maxwell, S.E. and H.D. Delaney, 1989. Designing
experiments and analyzing data. Belmont CA:
Wadsworth Publishing Company.

Cuartero, J. and R. Fernandez-Munoz, 1999. Tomato
and salinity. Scientia Horticult., 78: 83-125.

Ayers, A.D., 1952. Seed germination as affected by
soil moisture and salinity. Agron. J., 44: 82-84.
Gajdos, R., 1997. Effects of two composts and seven
commercial cultivation media on germination and
yield. Compost Sci. Utiliz., 5: 16-37.

Castillo, J.E., F. Herrera, R.J. Lopez-Bellido,
F.J. Lopez-Bellido, L. Lépez-Bellido and E.J.
Fernandez, 2004. Municipal solid waste (MSW)
compost as a tomato transplant medium. Compost
Sci. Utiliz., 12: 86-92.

Davidson, H., R. Mecklenburg and C. Peterson, 1994.
Nursery Management: Administration and Culture,
third ed. Prentice Hall, Englewood Cliffs, NJ.
Zucconi, F., A. Pera, M. Forte and M. DeBertolli,
1981. Evaluating toxicity of immature compost.
Biocycle, 22: 54-57.

Wilson, S.B., P.J. StoVella and D.A. Graetz, 2001.
Use of compost as media amendment for
containerized production of two subtropical
perennials. J. Envir. Hortic., 19(1): 37-42.
Shiralipour, A., D.B. McConnell and W.H. Smith,
1993. Applying compost to crops. BioCycle,
34(6): 70-72.

Klock, K.A., 1997. Growth of salt sensitive bedding
plants in media amended with composted urban
waste. Compost Sci. Until., 5(3): 55-59.
Trasar-Cepeda, C., F. Camina, C. Leir6és and
F. Gil-Sotres, 1999. An improved method to
measure catalase activity in soils. Soil Biol. Biochem.,
31:483-485.



