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ABSTRACT: Eighteen different growing media for tomato seedling
production were used. The highest percentage of germination was obtained
in media composed of equal parts of loam and sand 1:1 while the lowest one
was observed in soil alone. The highest rate of germination was ‘recorded in
media composed of 3: 1 soil and manure. The least rate of germination was
obtained in sand alone. The maximum seedling height was obtained in loam+
peat 1:3, while the lowest in sand. The highest number of leaves was
obtained in soil+ manure 1: 3, soil+ peat 1:1 and soil+ manure 1:1 in a
desending order with no significant difference between them, The smallest
number of leaves was obtained in both two treatment soil and sand equally.
The highest seedling diameter was obtained in loam+ peat 1:1, which was
composed of equal parts of loam and peat while lowest dlameter of seedling
in sand only.

The highest fresh and dry weight was. obtained in soil+ manure 1:1.Moreover,
when sterilized a further significant increase was obtained than the
unsterilized. The smallest fresh and dry weight was obtained from the sand
specially when was not sterilized.

The highest dry matter percentage was obtained in loam+ sand 1:1, soil+
manure 1:1 and soil+ peat 1: 3. The last two treatments contained soil in their
composition, while the least in soil alone.

The highest nitrogen concentration was obtained equally in both two media
soil+ manure 1: 3 and loam+ peat 3: 1. increasing the proportion of peat
added to the loam resulted in a significant high total protein.

. Using soii+ manure 1:1 with sterilization gave the best results for vegetative
growth comparing with the other different planting media used.
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INTRODUCTION

Growing media is one of the important aspects of seedling productlon It
need not to be necessary a rich soil to avoid too rapid development of
seedling, at the same time a less fertile soil for seedling will result in greater
root than top growth which may be an advantage in the approaching shelf.

Several workers previously investigated the effect of media on seedling
and its components. Plecha (1960) found that tomato plants grown in peat, or
in peat: sand mixtures in the ratios 1: 3, 1:1 or 3: 1 grew as well as, or slightly
better than plants grown in compost. Puustjarvi (1962) demonstrated that the
addition of peat to the growing media for tomato seedling has increased
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production yields. Roll (1963 and 1965) recommended 4: 1 peat: soil mixture
as the best media for raising tomato seedlings. Stene (1963) used peat mixed
with soil at 75% for planting and reported that were similar to, or better than
using of soil alone. Van (1963) reported that tomato seedlings raised ina 1: 3
peat: perlite mixture showed good root branching. Staten (1964) observed
that yields and quality of tomatoes grown in sphagnum peat plus nutrients
were as satisfactory as those were from plants grown in soil. Stene (1964)
found peat mixed with the soil at 75% by volume gave the best yields. Also,
soil sterilization is important in obtaining high tomato yields (Gamliel 1989).
Steam sterilization is more effective than any chemical, although steam
sterilization will kill the nitrifying bacteria in the soil. Szmidl (1989) obtained
tomato crops successfully grown in the treated perlite by steam. Hellal et al
(1996) and Sahin et al (1998) reported that growing media which consisted of
50% peat should be used to grow tomatoes . Also, Omar and Helmy (2001)
recommended that sand + compost (1 : 1 v/ v) mixture as the best media for.
vegetative growth. On the other words, Siria et al (1997) found that
substrates as peat : perlite 1:1 had no significant effects on vegetative
growth.

This study aimed to investigate the effect of some different growing media
on tomato seedling production.

MATERIALS AND METHODS.

The present investigation was carried out in trays (30x50cm) under plastic
house of Vegetable Research Department of the Horticulture Research
Institute, Agriculture Research Center Ministry of Agriculture at Dokki Giza
governorate.

Eighteen growing media for tomato seedling production were used on
February 7 and 12 for both summer seasons of 1995 and 1996 respectively.
Few main ingredients, i.e., sand; soil as clay, loam, peatmoss and stable
manure were mixed at different proportions by volume. These mixtures were
split to two latches, the first of, which was steam sterilized for half-hour at
140 c and 3 kg. pressure while the second, was unsterilized. The fertilizers as
ammonium nitrate 250 g., potassium sulphate 150 g. and  super-phosphate
250 g. were used for each 300 litre of media, according to EL-Beltagy and
Abou- Hadid (1989). The chemical properties of the different growing media
before sowing are presented in Table (1) according to the methods described
by Jackson (1967). The different growing media were as follows:

1- Soil 10-Soil + Sand (1: 3 viv)

2- Soil + Peatmoss (3:1vlv) 11- Loam

3- Soil + Peatmoss (1: 1v/v) 12- Loam + Peatmoss (3 :1v/v)
4- Soil + Peatmoss (1:3v/v) 13- Loam + Peatmoss (1:1 viv)
5- Soil + Manure (3:1viv)’ 14- Loam + Peatmoss (1:3 viv)
6- Soil + Manure (1: 1vlv) 15- Loam + Sand (3:1viv)
7- Soil + Manure (1: 3 vlv) 16- Loam + Sand (1:1viv)
8- Soil+Sand (3:1viv) 17- Loam + Sand (1:3 viv)
9- Soil+Sand (1:1viv) 18- Sand .
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Treatments of each experiment were arranged in a split plots design with
three replicates. The sterilized assigned to the main plots and the media
being the sub-plot. One-handred seeds of tomato were sown in seedling
trays filled with the different growing media which representing the sub-—plot,
to evaluate the suitable: media for both the rate and percentage of
germination. A count of the number of germinated seeds was recorded daily
after ten days from seed sowing. Germination rate was calculated by the
following equation (Bartlett 1937).

Total number of germinated seeds : ¢

Where a = number of germinated seeds at a certain day from the beginning of
germination (d) .

Three samples each of five seedling from different growing media were
randomly taken for measuring the seedling development.. Seedling from
these treatments were dried in an electrical oven at 70°c for a period of 48
hours up to constant weight samples of dry materials were ashes for
chemical anaiysis of total nitrogen and protein content. .

The following characteristics were determined in each sample
1- Height of seedling.
2-Leaf number.

3- Seedling diameter.

4- Fresh weight per plant.

5-Dry weight per plant.

6-Dry matter percentage.

7-Total nitrogen according to { A.0.A.C. 1975 ).

8- Protein content by using the conversion factor (N x 6.25).

Data were statistically analyzed using the analysis of variance method
according to Snedecor and Cochran (1980). Least significant difference (LSD)
test at 5 % level was used to verify differences between treatments means.

" Table. (1). Chemical analysis of some different growing media.

Cation Anions
Growing media PH |SP% | EC.” mg./L. mg. /L.
Na K ci- _HCO;
Soil 78 | 46 | 84 32 0.3 32 3.4
Soil + peat 1:1 viv 83 | 72 | 46 24 0.2 16 4.0
Soil + manure 1:1 viv 8.6 70 41 21 0.3 16 11
| Soil +sand 1:1 viv 8.2 22 1.9 1 0.1 6 3.0
| Loam 79 | 713 | 103 48 08 | 26 | 22
Loam + peat 1:1 viv 82 | 72 | 23 10 0.2 8 | 40
Loam + sand 1:1 viv 81 | 28 | 18 10 0.2 6 | 30 |
Sand 78 | 20 | 13 | 8 | oi 4 | 14 |

* Electric conductivity.
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RESU LTS AND DISCUSSION

Germination percentage.

Table (2) and Fig (1). Present the pcrcentage germination of the seed
sown in the various mixtures. Dealing with the effect of sterilization, data
showed a significant reduction due to this process. This reduction is actuaily
due to the significant reduction of the sterilized than the unsterilized only.
Obviously when comparing the three main ingredients loam, sand and soil
the last showed a significant decrease than the former two. When peatmoss
was added to the loam (loam + peat 3: 1, loam + peat 2: 1 and loam + peat 1:
3) as compared to loam only, lower peat (loam + peat 3: 1) or higher peat
(loam + peat 1: 3) significantly surpassed the respective of loam alone.

With respect to sand when mixed with loam (loam+ sand 3: 1, loam+ sand
1: 1 and loam+ sand 1: 3) the percentage germination significantly differed
from that of sand only in case of treatment loam+ sand 1:1 composed of |
equal parts of both materials and there it was significantly less.

As regards to the soil treatment, when it received manure of different
proportions (soil+ manure 3: 1, soil+ manure 1: 1 and soil+ manure 1: 3)
significant increase than soil alone was shown in the last one which was
composed of one part soil and three parts manure.

Concerning the addition of peat to soil (soil+ peat 3: 1, soil+ peat 1: 1 and
soil+ peat 1: 3) this significantly caused an increase in germination
compared to soil alone. The last three treatments did not significantly vary
between each other. Moreover, the rates of increase in the three treatments
{soil+ peat 3: 1, soil+ peat 1: 1 and soil+ peat 1:3) were higher than the
corresponding rates of increase obtained when manure was added in
treatments (soil+ manure 3:1, soil+ manure 1:1 and soil+ manure 1:3). On the
contrary when the soil was mixed with sand (soil + sand 3: 1, soil + sand 1: 1
and soil+ sand 1: 3) significant increases were obtained as compared to soil
alone. These increases were more when the level of sand was increased.

From the previous results of the various treatments, data showed that the
highest percentage of germination was obtained in treatment composed of
equal parts of loam and peat (loam+ sand 1: 1) while the lowest was obtained
in treatment of the soil alone.
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Table (2). Effect of soil sterilization and growing media on germination
percentage of tomato seed during the two experimental seasons
1995 and 1996.

. . 1995 1996
Growing media. Ster. Unster. Mean Ster. Unster. Mean
Soil 48.47 49.89 49.18 46.38 48.33 47.35
Soil+peat 3:1viv 54.42 59.30 56.86 52.25 54.65 53.45
Soil+peat  1:1vlv 59.12 69.09 64.10 56.19 60.22 58.20
Soil + peat 1:3 viv 68.20 | 74.13 71.16 69.80 72.71 71.25
Soil + manure 3:1 viv 50.89 54.93 52.91 5215 | 53.81 52,98
Soil + manure1:1 viv 53.73 53.41 53.57 55.22 52.58 53.90
Soil + manure 1 : 3 viv 53.89 56.64 55.26 51.69 54.72 5§3.20
Soil+sand 3:1 viv 61.90 ' 62.65 62.27 62.10 63.51 62.80
Soil + sand 1:1viv 74.30 71.17 72.73 73.19 71.82 72.50
Soil+sand  1:3 viv 72.05 64.06 68.05 74.16 63.99 69.07
Loam 66.32 61.67 63.99 68.30 65.81 67.05
Loam + peat 3:1viv 70.38 70.97 70.67 71.20 72.30 71.75
Loam + peat 1:1vlv 61.13 64.08 62.60 62.17 63.21 62.69
Loam + peat 1:3v/iv 66.35 68.34 67.34 68.25 | 69.92 69.08
Loam +sand 3:1viv 61.90 62.65 62.27 62.40 63.71 63.05
Loam +sand 1:1vlv 74.30 71.17 72.73 73.80 72.63 73.21 )}
Loam +sand 1:3viv 72.05 64.06 68.05 74.15 68.13 71.14
Sand 67.90 69.50 68.70 68.71 66.42 67.56
Mean 63.18 63.76 63.45 63.24
L..S.D.5% ’

Sterilization N.S. 0.39

Media 1.74 3.27

Sterilization x Media 2.46 4.63

Rate of germination.

_ The rate of germination in the different treatments is given in Table (3) and
Fig. (2). The data reveal that sterilization caused a significant increase in the

rate of germination contrary to the trend previously mentioned in the

respective percent of germination.

293



H.M. Ramadan

puse

o loves cwsor
3 ipues motor
¢ epues wear

¢ wiead wuamo

¢ nead cwed

gy o)
I Quad eyoar

€ lpuss eos

L 1puns oy
© Loves spus
1 puesyos
L (Puss wwos
€ pinvew 0w
L Epues swos
TR
€ winurw par
[RCILTTIE )
I unuaw «nos
€ ueedon
1 @anurw 0w
| ueod wos
€ Lead spos
| geadapon
b uead snas

-

L £1830 4p08

Growing madhs
growing madia

Germmation % 40

Germination % 40

€ lpues wuso|

1 WPuEEswo

L pues juvo

£ pead wuo

L ueed weo

| pusdawua)

ion

t

ia on germina

d
the two exper

d growing me

tion an

iliza

| ster|

percentage of tomato seed dur

Effect of so

ig.(1).

F

imental

ing

seasons 1995 (A) and 1996 (B)

294



The influence of different growing media on tomato seedling .............

Table (3). Effect of soil sterilization and growing media on germination rate of
tomato seed during the two experimental seasons 1995 and 1996.

Growing media. Ster. Ur::ti?'. Mean Ster. Ul:sgt%i Mean
Soil 4.81 4.15 4.48 4.52 4.16 4.34
Soil+peat  3:1wviv 4.79 4.47 4.63 4.68 4.53 4.60
Soil +peat 1:1viv 4.84 4.08 4.46 4,73 417 4.45
Soil +peat  1:3viv 440 |- 3.89 4.14 4.33 3.90 4.11
Soil + manure 3:1viv 5.27 5.08 5.17 5.33 5.14 5.23
Soil + manure 1:1vlv 466 | 455 4.60 4.69 4.51 4160
Soil + manure 1:3 viv 4.79 4.57 4.68 4,78 4.62 4.70
Soil+sand  3:1viv 4.75 4.68 4.71 4.66 4.58 4.62
Soil+sand  1:1viv 3.93 4.12 4.02 3.88 4.30 4.09
Soil+sand _ 1:3viv 365 | 310 | 3.37 3.61 3.18 3.39
Loam 3.72 3.40 . 3.56 3.73 3.42 3.57
Loam + peat 3:1viv 4.24 3.65 3.94 -4.26 3.66 3.96
Loam + peat 1:1viv 3.47 3.26 3.36 3.49 3.15 3.32
Loam + peat 1:3viv 2.94 2.95 2.94 2.99 ‘3.09 3.04
Loam+sand 3:1viv 314 2.74 2.94 3.21 3.07 3.14
| Loam+sand 1:1viv 3.25 2.66 2.95 3.30 2.79 3.04
| Loam +sand 1:3viv 2.91 3.12 k3.01 3.19 3.19 3.19
Sand 2.81 2,76 2.78 3.27 r____2.89 3.08
| Mean 402 | 373 4.04 3.80
LS.D.5%
Sterilization 0.25 0.13
Media 0.20 0.15
Sterilization x Media 0.29 0.21
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Fig. (2). Effect of soil sterilization and growing media on germination rate of
tomato seed during the two experimental seasons1995 (A) and 1996 (B).

Concerning the three main ingredient loam, sand and soil, the highest rate
of germination was found in soil which was significantly more than loam and
sand respectively.
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Dealing with the addition of peat to the soil (soil+ peat 3: 1, soil+ peat 1: 1
and soil+ peat 1. 3) also caused no significant changes in the rate of
germination comparatively to that of soil alone.

When peatmoss was added to loam (loam+ peat 3: 1, Ioam+ peat 1: 1 and
loam+ peat 1: 3) no significant change occurred in the rate of germination
comparatively to the respective of loam alone.

With respect to the sand when mixed with loam (loam+ sand 3: 1, loam+
sand 1: 1 and loam+ sand 1: 3) this cased no significant change in the
respective rate of germination of these treatments.

As regards to the soil treatment, application of various rates of ‘manure
(soil+ manure 3: 1, soil+ manure 1: 1 and soil+ manure 1: 3).a significant
increase was shown only in treatment (soil+ manure 3:1) where the
proportion of the added manure was one part to three parts of soil.

As well when the sand was added to the soil (soil+ sand 3: 1, soil+ sand
1:1 and soil+ sand 1:3) no significant variation was obtained in their
respective rate of germination comparatively to that of soil alone. To the
contrary on comparing these three treatments to that of sand alone, only the
two former ones (soil+ sand 3: 1 and soil+ sand 1: 1) were significantly of
higher rate.

It is also clear from the presented data that the highest rate of germination
was obtained in treatment, which was composed of 3: 1 soil and manure. The
least rat e of germination was obtained in treatment of the sand alone
Seedling height.

The data for the seedling height. obtained in the various treatments is
presented in Table (4). Adding peatmoss at various proportions to the loam
(loam+ peat 3:1, loam+ peat 1:1 and loam+ peat 1:3) significant high
increments were obtained.

With regards to the sand when mixed with the loam (loam+ sand 3:1,
loam+ sand 1:1 and loam+ sand 1:3) comparatively significant increases
were obtained in the three cases which were i an ascending order with the
increase of sand proportion in the mixture.

Dealing with the soil when manure was added to it at different proportions
(soil+ manure 3:1, soil+ manure 1:1 and soil+ manure 1:3) highly significant
increases occurred in the plant height at rates that was more with increased
manure in treatments soil+ manure 1:1 and soil+ manure 1:3 than the
respective in treatment soil+ manure 3:1 which contained relatively the least
quantity of manure. When adding peat to the soil (soil+ peat 3:1, soil+ peat
1:1 and soil+ peat 1:3) significant increases were obtained as compared to
soil alone. The rate of increase positively coincided with the increase in the ~
proportion at peat added to the mixture. As well when the soil received
various sand proportions (soil+ sand 3:1, soil+ sand 1:1 and soil+ sand 1:3)
significant increases were obtained in the two last treatments comparatively
to soil alone. It is evident from the data that the maximum plant height was
obtained in treatment (loam+ peat 1:3) and the lowest in sand treatment.
Similar results have been reported by Pudelski (1960), EL-Beltagy (1986) and
Papadoponlos (1991).
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Leaf number. -

The leaf number obtained on seedling from the various treatments is
presented in Table (5). These data reveal a significant increase in leaf number
due to sterilization. This effect was true for the treatments (loam and soil+
manure 1: 3) only while a reverse significant effect was obtained in case of
treatment (soil+ sand 1: 3) only. Considering the loam, sand and soil no
significant differences were obtained between the sand and soil but the loam
treatment was significantly better than soil. Adding peatmoss to the loam
_(loam+ peat 1:1 and loam+ peat 1:3) significant increases were found
compared to loam alone. As regards to the sand when mixed with loam
(loam+ sand 3:1, loam+ sand 1:1 and loam+ sand 1:3) that contained
significantly higher number of leaves than the respective sand alone. Dealing
with the soil, the addition of manure (soil+ manure 3:1, soil+ manure 1:1 and
soil+ manure 1:3) led to significant increases in treatment soil more in rate in
treatment (soil+ manure 1:3). Similarly in case of adding the peat to the soil
{soil+ peat 3:1, soil+ peat 1:1 and soil+ peat 1:3) significant increases were
obtained with the use of two higher levels of peat (soil+ peat 1: 1 and soil+
peat 1:3). To the contrary when the soil was mixed with variable proportions
of sand (soil+ sand 3:1, soil+ sand 1:1 and soil+ sand 1:3) only in case of
soil+ sand 1:3 which contained the highest sand proportion that the leaves
showed a relatively significant increase than soil alone.

It is also evident from the results that the highest number of leaves was
obtained in treatments soil + manure 1:3, soil+ peat 1:1 and soil+ manure 1:1
in a decreasing order with no significant differences between them. The
smallest number of leaves was obtained in treatment soil or sand.

Table (4). Effect of soil sterilization and growing media on tomato seedling
height {cm.) during the two experimental seasons 1995 and 1996.

1995 1996
Growing media. . Ster | Unster. | Mean Ster. Unster Mean
Soil 8.52 8.65 8.58 9.10 9.00 9.05
Soil + peat  3:1 viv 14.08 13.40 13.74 14.80 15.10 14.95
Soil +peat 1:1wviv 14.62 13.48 14.05 15.40 14.85 15.12
Soil +peat  1:3viv 15.57 16.17 15.87 15.84 15.60 158.72
Soil + manure 3 : 1 viv 16.42 11.77 14.09 15.26 14.47 14.86
Soil + manure 1: i viv 17.50 14.12 15.81 18.28 14.60 16.44
Soil + manure 1: 3viv 17.03 13.32 15.17 17.34 15.93 16.63
Soil+sand 3:1viv 9.23 8.70 9.46 11.12 11.38 11.25
Soil+sand  1:1viv 1213 [ 1253 | 12.33 13.64 12.57 . 13.10
Soil+sand 1:3viv 14.10 12.75 13.42 14.02 12.65 13.33
Loam i 11.90 9.50 10.70 11.14 11.14 11.14
Loam +peat 3:1viv 11.40 12.80 | 12.10 11.90 11.52 11.71
Loam +peat 1:1viv 14.63 13.08 13.85 14.23 13.44 13.83
Loam+peat 1:3viv 16.70 17.00 16.85 17.46 15.07 16.26
Loam +sand 3:1viv 12.12 11.58 11.85 13.38 12.64 13.01
Loam +sand 1:1viv 12.73 12.40 12.56 13.20 11.21 12.20
Loam +sand 1:3viv 11.85 13.87 12.86 |  11.74 10.16 10.95
Sand 8.58 8.563 8.55 1036 | 8.78 9.57
Mean 13.28 12.48 13.78 | 12.78
L.S.D 5%
Sterilization 0.06 0.28
Media 0.14 0.63
Sterilization x Media 0.20 0.90
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Table (5). Effect of soil sterilization and growing media on number of leaves
of tomato seedling during the two experimental seasons 1995 and

1996,
1995 1996
Growing media. Ster. | Unster. | Mean | Ster. [ Unster. | Mean
Soil 3.83 3.67 3.75 4.50 4.40 4.45
Soil + peat 3:1viv 3.75 4.25 4.00 4.53 3.90 4.21
Soil + peat 1:1viv 5.33 4.83 5.08 4.95 4.55 4.75.
Soil + peat 1:3viv 5.25 4.58 4,91 4.33 4.33 4.33
Soil + manure 3:1viv 4.16 |  4.00 . 4.08 3.55 3.42 3.48
Soil + manure 1:1viv 5.33 4.67 5.00 5.93 5.06 5.49
Soil + manure 1:3viv 5.50 4.75 5.12 5.10 4.91 5.00
Soil + sand 3:1viv 4.25 3.58 3.91 3.92 3.66 3.79
Soil + sand 1:1viv 4.00 3.58 3.79 3.77 3.22 3.49
Soil + sand 1:3viv 3.83 4.83 4.33 3.75 3.18 3.46
Loam 4.75 3.67 4.21 4.99 4.36 "4.67
Loam + peat 3:1viv 4.33 4.75 4.54 3.96 4.29 4.12
Loam+peat 1:1vlv 492 4.42 4.67 5.21 4.91 5.06
Loam+peat 1:3viv 4.83 4.33 4.58 5.06 4.69 4.87
Loam+sand 3:1vlv 4.66 4.67 4.66 4.72 4.67 4.69
Loam+sand 1:1viv 4.33 4.08 4.20 4.28 3.93 4.10
Loam +sand 1:3viv 4.16 4.75 4.45 4.17 3.88 4.02
Sand 4.00 3.75 3.87 3.81 3.50 3.65
Mean 4.51 4.28 4.47 415
L.S.D. 5% : ) :

Sterilization 0.04 0.07

Media 0.13 - 0.32

Sterilization x Media 0.19 N.S.

Seedling diameter.

The data indicated that no significant effect on this character though
significant increases were obtained in favor of the sterilized in treatment
soil+ manure 1:3 and loam+ sand 3:1. (Table 6). On adding peatmoss to the
loam only when both materials were at equal proportions (loam+ peat 1:1) a
significant increase in the diameter was obtained.

Concerning the sand mixed with loam; significant increases were
obtained in the three cases particularly, the first one, which contained
relatively the least proportion of sand. Regarding to the soil, the addition of
various proportions of manure (soil+ manure 3:1, soil+ manure 1:1 and soil+
manure 1:3) significant increases were obtained at rates that positively
coincided with more manure applied. Dealing with the addition of peat to the ~
soil, a significant trend of increase was obtained identical in trend to the
respective obtained in the former case of manure. As well when sand was
mixed with the soil, significant increases were obtained compared to soil
alone. ’

It is also clear from the data that the biggest diameter was obtained in
treatment (loam + peat 1: 1). The smallest diameter of transplant was
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obtained in treatment, which contained sand only. This may due to the poor
nutrient contents of this media compared with the other growing media.

Table (6). Effect of soil sterilization and growing media on Seedling diameter
(mm.) during the two experimental seasons 1995 and 1996.

1995 1996
Growing media. Ster. | Unster. | Mean | Ster. |Unster.| Mean
Soil 2.00 1.83 1.91 3.21 | 2.00 | 260
Soil + peat 3:1viv 1.92 2.25 2.08 241 | 218 | 2.29
Soil + peat 1:1viv 1.92 2.58 2.25 233 | 229 | 2.31
Soil + peat 1:3viv 2.58 2.75 2.66 3.69 | 278 | 3.23
Soil + manure 3:1 viv 1.92 217 2.04 225 | 215 | 2.20
Soil + manure 1:1viv 2.50 2.42 2.46 2.99 | 245 | 272
Soil + manure 1:3viv 3.17 2.67 2.92 401 | 3.08 | 354
Soil + sand 3:1viv 2.08 2.17 212 2.81 | 235 | 2.58
Soil + sand 1:1vlv 2.42 2.08 2,25 290 | 248 | 2.69
Soil + sand 1:3viv 2.17 2.42 2.29 271 | 2.66 | 2.68
Loam 2.08 2.00 2.04 224 | 215 | 219
Loam +peat 3:1viv 2.42 2.42 2.42 288 | 299 | 293
Loam +peat 1:1viv 3.00 3.05 3.02 3.09 | 296 | 3.02
Loam + peat 1:3viv 2.95 2.67 2.81 271 | 261 | 266
Loam +sand 3:1wlv 258 | 247 | 237 244 | 255 | 249
Loam+sand 1:1viv 2.33 2.00 2.16 229 | 2.65 | 247
Loam +sand 1:3viv 217 2.00 2.08 214 | 239 | 2.26
Sand 1.62 1.50 1.56 201 | 228 | 214
Mean - 2.32 2.28 2.72 | 2.50
LSD.5% .
Sterilization N.S. 0.22
Media 0.29 0.29
. Sterilization x Media 0.41 0.42

Fresh weight of seedling.

Table (7) show the fresh weight of seedling obtained from the various
treatments. The data showed no significant effect of sterilization in general
with the exception of treatments soil+ peat 3:1, soil+ manure 1:1 soil+ .
manure 1:3 and loam+ sand 1:1 where the sterilized were significantly higher
than the unsterilized. It is also clear from these resuits that the fresh weight
in case of loam significantly increased that the respective of sand but not
that of soil. When peatmoss was added to the loam at various proportions
(loam+ peat 3:1, loam+ peat 1:1 and loam+ peat 1:3) only in the last treatment
a significant increase was obtained as compared to loam alone.

Concerning sand on receiving various proportions of loam (loam+ sand
3:1, loam+ sand 1:1 and loam+ sand 1: 3) significant increases particularly in
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the last one which contained the highest proportion of sand. As regards to
the soil mixed with manure at various rates (soii+ manure 3:1, soil+ manure
1:1 and soil+ manure 1:3) significant increases were obtained in the last two
treatments which contained higher manure proportions than the first.

Similarly when peat was added to the soil (soil+ peat 3:1, soil+ peat 1:1
and soil+ peat 1:3) significant increases were obtained comparatively to the
soil. To the contrary when sand was added to the soil (soil+ sand 3:1, soil+
sand 1: 1 and soil + sand 1: 3) a significant increase was obtained only, in the
last treatment which contained the highest rate of sand.

It is also clear from the data that the highest fresh weight was obtained in
treatments soil + manure 1: 1, soil + peat 1: 3 and soil + manure 1: 3 in a
descending order with no significant differences between them. More over in
treatment soil + manure 1: 1 when sterilized a further significant mcrease
was obtained than the unsterilized.

Table (7). Effect of soil sterilization and growing media on fresh weight (g. /
seedling) durjn_g_tjj% Ftwo experimental seasons 1995 and 1996.

1995 1996
Growing media. Ster. | Unster. | Mean Ster. Unster. Mean
Soil 0.95 | 0.94 0.94 1.04 1.01 1.02
Soil + peat 3:1viv 181 | 1.2 1.51 1.96 1.89 1.92
Soil + peat 1:1viv 1.42 1.47 1.4 1.55 1.43 1.49
Soil + peat 1:3viv 11551 178 1.66 166 | -1.58 1.62
Soil + manure 3 :1viv | 1.34 1.27 130 |- 1.33 1.41 1.37
Soil + manure  1:1viv 194 | 144 | 169 1.56 1.72 1.64
Soil + manure 1:3viv 1.94 QSB 1.66 1.76 1.70 1.73
| Soil+sand  3:1viv 0.99 | 0.85 0.92 1.02 1.10 1.06
| Soil+sand _ 1:1viv 1.05 | 1.02 | 103 | 107 | 114 110 |
| Soil+sand  1:3wiv 131 | 168 | 149 | 136 | 132 134 |
Loam 106 | 097 | 101 | 112 | 1.25 1148 |
Loam+peat 3:1viv 0.88 1.41 1.14 0.92 0.88 0.90
Loam+peat 1:1vlv 1.09 | 1.03 1.06 0.99 0.95 0.97
| Loam +peat 1:3viv 132 | 157 | 144 | 121 1.24 1.22
Loam +sand 3:1vlv 0.93 1.79 1.36 1.03 1.06 1.04
Loam +sand 1:1viv 120 | 098 1.09 1.24 1.16 1.20
Loam+sand 1:3vlv 1.57 1.49 1.53 1.67 1.66 166 |
| Sand 0.85 | 0.77 0.81 0.92 0.79 0.85
Mean | 1.28 | 1.28 130 | 1.29 ]
L.S.D. 5% .
Sterilization N.S. N.S.
Media 0.16 0.14

Sterilization x Media 0.23 'N.S.
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It is also clear from the data that the highest fresh weight was obtained in
treatments soil + manure 1: 1, soil + peat 1: 3 and soil + manure 1: 3 in a
descending order with no significant differences between them. More over in
treatment soil + manure 1: 1 when sterilized a further significant increase
was obtained than the unsterilized.

Dry weight of seedling.

Data pertaining to the dry weight of seedling are presented in Table (8).
. The sterilized treatments were significantly higher than the unsterilized as

shown in treatments (soil + peat 3: 1, soil + peat 2: 2, soil + manure 1: 1, soil+
manure 1: 3, loam + sand 3: 1, loam + sand 1: 3 and soil + sand 2: 2). All
these treatments except (loam + sand 3: 1 and loam + sand 1: 3) contained
soil with other ingredients. It is also clear from the data that in the loam sand
and soil treatments; soil was significantly less than loam. When peatmoss
was added to loam (loam + peat 3: 1, loam + peat 1: 1 and loam + peat 1: 3)
only in the last treatment a significant increase than loam alone was
obtained. When sand was mixed with loam (loam + sand 3: 1, loam + sand 1:
1 and loam + sand 1: 3) significant increases were obtained in the three
cases.

Concerning the soil when mixed with manure (soil + manure 3: 1, soil +
manure 1: 1 and soil + manure 1: 3) significant increases were shown
particularly in the last two cases that contained relatively higher rates of
manure. Further increase in these two treatments was obtained when they
were sterilized.

When peat was added to the soil (soil+ peat 3:1, soil+ peat 1:1 and soil+
peat 1:3) significantly increases were obtained compared to the soil alone.
The rates of increase positively coincided with raising the level of peat.
Similar significant increases were obtained when sand was added to the soil
(soil+ sand 3:1, soil+ sand 1:1 and soil+ sand 1:3). However these rates of
increase were less than the corresponding in each of peat and manure with
the soil.

It is also clear from the presented data that the highest dry weight was
obtained in (soil+ manure 1:1 and soil+ peat 1:3) and the least was from sand.
Dry matter percentage.

Table (9) present the dry matter as percentage in transplants from the
various treatments. No significant differences in general were found due to
sterilization. ' '

.When peatmoss was added to the loam (loam + peat 3: 1, loam + peat 1: 1
and loam+ peat 1:3) no significant increases comparatively to loam
treatment. A similar trend was obtained in treatments (loam + sand 3: 1,
loam+ sand 1: 1 and loam + sand 1: 3). With respect to the soil application of
stable manure at various proportions (soil + manure 3: 1, soil + manure 1: 1
and soil + manure 1: 3) significant increases than soil alone were obtained in
the last two treatments containing high manure proportions. Identical trend
was obtained with peat addition (soil + peat 3: 1, soil + peat 1: 1 and soil +

302



The influence of different growing media on tomato seedling .........

peat 1: 3) where the last two treatments were significantly higher. When
sand was added to the soil (soil + sand 3: 1, soil + sand 1: 1 and soil + sand
1: 3) significantly increases were obtained compared to soil alone.

It is clear that the highest dry matter percentage was obtained in soil +
peat 1: 3, soil + manure 1: 1 and soil + sand 3: 1. These three treatments
contained soil in their composition. The least was obtained in soil alone
which did not vary significantly from those of treatments (loam + peat 3: soil
+ peat 3: 1, soil + manure 3: 1, loam + sand 3: 1, loam + sand 1: 3, soil + sand
1: 1 and soil + sand .

Table (8). Effect of soil sterilization and growing media on dry weight (g. /
seedling) during the two experimental seasons 1995 and 1996.

. 1995 1996

Growing media. Ster. | Unster. | Mean Ster. Unster. Mean
Soil 0.09 0.08 0.08 0.07 0.08 0.07
Soil + peat 3:1 viv 0.18 0.12 0.15 0.20 0.19 -0.19
Soil + peat 1:1 viv 0.19 0.16 0.17 0.18 0.19 0.18
Soil + peat 1:3 viv 0.19 0.27 0.23 0.21 0.20 0.20
Soil + manure 3:1 viv 0.14 0.14 0.14 0.13 0.13 0.13
Soil + manure 1:1 viv 0.32 0.15 0.23 0.29 0.23 0.26
Soil + manure 1:3 viv 0.24 0.17 0.20 0.23 0.24 0.23
Soil + sand 3:1 viv 0.12 0.12 0.12 0.12 0.11 0.11
Soil + sand 1:1 viv 0.14 0.09 0.11 0.15 0.13 0.14
Soil + sand 1:3 viv 0.16 0.19 0.17 0.16 0.16 0.16
Loam 0.11 0.12 0.11 0.12 0.10 0.1
Loam+ peat 3:1vlv 0.10 0.15 0.12 0.10 . 0.09 0.09
Loam + peat 1:1viv 0.13 0.13 0.13 0.12 - 0.1 0.11
Loam + peat 1:3viv 0.17 0.18 0.17 . 0.18 0.17 017
Loam+sand 3:1viv 0.1 0.21 0.16 0.13 0.14 0.13
Loam+sand 1:1 viv 0.14 0.16 0.15 0.14 0.13 0.13
Loam +sand 1:3viv 0.19 0.11 0.15 0.17 0.16 0.16
Sand 0.09 0.10 0.09 0.07 0.06 0.06

{ Mean 0.15 0.14 0.15 0.14
LSD.5%

Sterilization 0.01 : 0.01

Media 0.02 0.03

Sterilization x Media 0.03 N.S.
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Table (9). Effect of soil sterilization and growing media on dry matter
percentage during the two experimental seasons 1995 and 1996.

1995 1996
Growing media Ster. Unster. Mean Ster. Unster. Mean
Soil 10.46 8.99 9.72 11.06 11.50 11.27
Soil + peat 3:1 viv 10.03 10.55 10.29 10.91 11.19 11.05
Soil + peat 1:1 viv 13.86 11.39 12.62 14.38 13.84 14.11
Soil + peat 1:3 viv 12.34 15.64 13.99 12.77 13.71 13.24
Soil + manure  3:1 viv 10.83 11.14 10.98 11.08 10.53 10.80
Soil+ manure  1:1 viv 16.96 10.92 13.94 15.64 15.33 15.48
Soil + manure 1:3 viv 12.36 13.04 12.70 13.18 12.00 12.59
Soil + sand 3:1 viv 12.68 14.38 13.53 13.70 13.21 13.45
Solil sand 1:1 v 13.39 9.97 11.68 12.82 12.43 12.62
Soil + sand 1:3 viv 11.95 11.44 11.69 11.79 10.97 11.38
Loam 11.01 12.41 11.71 11.22 10.55 10.88
Loam+peat 3:1 viv 11.76 10.90 11.33 12.64 12.30 12.47
Loam + peat  1:1 viv 11.77 12.56 12.16 11.98 12.09 12.03
Loam + peat 1:3 viv 13.12 11.66 12.39 14.32 12.71 13.51
Loam+sand 3:1 viv 11.72 12.13 11.92 12.15 11.09 11.62
Loam+sand 1:1 viv 11.35 17.13 14.24 12.01 12.20 12.10
Loam+sand 1:3 viv 12.04 7.53 9.78 11.99 12.50 12.24
Sand 11.57 12.93 12.25 10.86 12.00 11.43
Mean 1217 11.92 12.47 12.23
L.S.D. 5%
Sterilization 0.02 N.S.
Media 0.63 1.37

Sterilization x Media 0.89 _ N.S.

Total nitrogen.

As clear from the data in Fig. (3) which show the nitrogen concentration in
transplants from the various treatments, no significant variation was
observed due to sterilization in general. Only in (loam + peat 3: 1 and soil)
significant increase in nitrogen of the sterilized media were obtalned
compared to the unsterilized ones.

It is evident from the data that the nitrogen concentration was the poorest
in all treatments in the sand. Adding soil to the sand or loam significantly led
to increased nitrogen concentration in both cases.

It is obvious that adding the manure to the soil caused no significant
increase than soil alone. To the contrary increasing the peat added to the
loam led to significant increase in the nitrogen concentration. The highest
nitrogen concentration in all treatments was obtained equally in (soil +
manure 1: 3, and loam + peat 1: 1) while the poorest was obtained in sand
alone.

Protein content. _

Fig (3) presents the protein concentration in transplants from the various
treatments. The data reveal no significant effect of sterilization on this
character with the exception of treatments (loam + peat 3: 1 and soil) where
the sterilized surpassed the unsterilized by 8 .14% and 10.58% respectively.
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Fig. (3). Effect of soil sterilization and growing media on the nitrogen
concentration (A) and protein content (B) of tomato seedling (Average of
1995 and 1996 seasons).
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It is also clear from the data that the highest protein content was found in
treatments soil+ manure 1: 3 and loam + peat 1: 1 and the lowest in treatment
containing sand only. When the soil was added to the sand a significant
increase was shown comparatively to the sand alone. The same was true in
case of adding the loam to the sand, which also significantly surpassed the
respective of sand alone. It is also evident that increasing the proportion of
peat added to the loam resuited a S|gn|f|cant high protein content compared
to loam alone.
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