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Study of the effect of substrates with different effective air-filled pore space on
greenhouse tomato transplant growth
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1, 2, 3. Former M.Sc. Student, Associate Professor and Professor, University College of Agriculture and Natural
Resources, University of Tehran, Karaj, Iran
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ABSTRACT

Soilless media have different physical properties. Change in air space of mix substrate can cause change in fertigation
management and plant growth and yield. Physical properties (water holding capacity, effective air-filled pore space,
effective pore space) of 50 mixed substrates were measured to evaluate the effect of air-filled pore space on growth of
tomato transplant and it's water use efficiency. Media with different effective air-filled pore space and similar water-
holding capacity and effective pore space selected as treatments. Randomized complete block design with 3
replications and 12 observations in each experimental unit was used. Results showed that air-filled pore space of a
mixed medium can affect growth properties of tomato transplant and irrigation water use efficiency. Plants grown in
sand-cocopeat media with effective air filled pore space of %10.85 had considerable superiority over those grown in
substrates with effective air volumes of 21.3% and 17%. There were not significant differences during initial days
and the differences became more significant while the plant grew up. There was an obvious differences amount
irrigation water use efficiency of experimental plant grown in different media.

Keywords: effective pore space, physical properties, water holding capacity.
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1. Water- holding capacity
2. Easily available water
3. pF=-log¥(cm)

4. Water-buffer capacity
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1. Effective pore space

2. Container capacity

3.Total pore space

4.Effective air-filled pore space



1 ...ﬁo5wdlﬂwbw56bwﬁhsw)xzo|)15~o.m56)|}o

OleSs F5e 58 5 U 5 ol (5,055 byl g slie (sl e b sl N Jga
Table 1. substrates with different effective air-filled pore space and similer water-holding capacity and effective air space

Treatmens WHC% EAFPS% EPS%
Perlite — Cocopeat (80:20) 47.19 21.3 68.49
Sand — Cocopeat (50:50) 49.89 10.85 60.75
Perlite — Vermiculite(60:40) 51.09 17 68.08
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Table 2. Mean Comparisons of physical properties of 50 mixed and pure media

EPS% Mixed media  EAFPS%  Mixed media WHC% Mixed media
86.10a 23 2350 a 33 79.92a 23
86.08a 55 3250a 33 79.68a 55
82.03ab 24 32.50a 43 74.91ab 24
76.50abc 26 32.50a 44 67.63abc 54
76.28abc 25 32.50a 11 67.62abc 25
75.39abcd 27 32.00ab 10 67.31abc 26
74.16abcde 54 32.00ab 42 64.08 abc 12
73.06abcdef 28 31.50ab 41 64.98 abcd 13
72.85abcdef 53 31.50ab 9 64.96 abcd 53
72.34abcdef 29 30.49abc 8 64.06abcd 27
71.24abcdefg 12 30.00abcd 40 62.20 bcde 14
70.92abcdefg 17 29.50abcd 7 61.30 bcde 52
70.49abcdefgh 30 29.50abcd 21 60.89 bcde 28
70.25abcdefgh 52 29.00bcde 38 60.38bcde 15
70.17abcdefgh 16 29.00bcde 39 59.93bcdef 16
70.00abcdefgh 13 28.12cdef 6 57.92cdefg 17
68.49bcdefghi 31 27.50cdefg 37 57.41cdefg 51
68.44bcdefghi 15 27.00defgh 36 56.55cdefg 29
68.25hcdefghi 14 27.00defgh 5 51.70cdefgh 30
68.22bcdefghi 51 26.25¢fghi 4 51.09 cdefgh 18
68.08bcdefghi 18 25.62fghij 32 49.48defghi 50
66.95bcdefghi 19 25.50fghij 35 47.19efghij 31
65.78bcdefghij 20 25.00ghij 45 45.95¢efghijk 19
64.01bcdefghij 32 25.00ghij 34 43.64fghijkl 49
62.56cdefghij 21 24.50ghij 3 41.78ghijkim 20
60.74cdefghijkl 50 24.00hijk 20 38.39%hijkimn 32
60.56c¢defghijkl 2 23.50ijk 2 38.02hijkImn 48
60.23cdefghijkl 1 33.44ijk 46 37.48hijkimn 1
58.63defghijkim 5 22.75jk 1 37.06 hijklmn 2
58.37defghijklm 4 21.30kl 31 33.5ijklmno 3
58.06defghijkim 3 21.00kI 19 33.6 jkimnop 21
57.91defghijkim 6 19.02Im 47 32.12 jklmnopq 4
57.91defghijklm 33 18.78Imn 30 31.64jkimnopq 5
57.91defghijklm 22 17.00mno 18 30.07kImnopgr 47
57.91defghijklm 44 15.79nop 29 29.78kImnopgr 6
57.91defghijklm 11 15.200pq 48 28.36 Imnopgrs 7
57.86defghijklm 7 13.55pqr 49 27.27Imnopgrs 8
57.77efghijklm 8 13.00pqrs 17 26.25mnopqgrst 9
57.84efghijkim 9 12.17qrst 28 25.72mnopqrst 10
57.72efghijklm 10 11.32 rstu 27 25.55mnopqrst 46
57.19efghijklmn 49 10.85rstuv 50 25.41mnopqrst 44
56.46ghijkimn 43 10.82rstuv 51 25.41mnopqgrst 33
54.41 ghijklmn 42 10.32stuv 16 25.41mnopgrst 22
53.22hijkImno 48 9.19tuvw 26 25.41mnopqrst 11
51.78ijkImnop 41 8.94uvwx 52 23.96 nopgrst 43
49.10jklmnop 40 8.66uvwx 25 22.41nopqrst 42
49.09 jkimnop 47 8.05vwxy 15 20.28opgrst 41
48.99 jkimnop 46 7.89vwxy 53 19.090pqrst 40
45.83kimnop 39 7.12wxyz 24 16.83pgrst 39
44.79Imnop 38 6.52wxyz 54 15.79qrst 38
41.78mnop 37 6.21wxyz 55 14.37rst 37
39.77 nop 36 6.19wxyz 23 12.77st 36
36.00 op 35 6.05xyz 14 10.51t 35
35.250p 45 5.02yz 13 10.25t 45
35.21p 34 4.16z 12 10.21t 34
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In each column, means with the same letters are not significant according to LSD.
From 1 to 11 are mixed media containing coarse perlite- medium perlite (0-100, 10-90, 20-80, 30-70, 40-60, 50-50, 60-40, 70-30, 80-20, 90-10, 100-0),
12-22 are coarse perlite-vermiculite, 23-33 are coarse perlite-cocopeat, 34-44 are coarse perlite- sand, 45-55 are cocopeat-sand.
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Table 3. Hoagland plant nutrient solution

Elements K Ca P S

Mg

B Fe Mn Zn Cu Mo N

Concentration (ppm) 235 200 31 64
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Table 4. EC and pH of growing media used in
greenhouse experiments

Perlite- Sand- Perlite-
Media vermiculite  cocopeat  cocopeat
(60:40) (50:50) (80:20)
pH 7.8 6.9 7.2
EC (mmohs/cm) 3.7 14 0.6
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Figure 1. Mean of the effect of growing substrates on height (a), diameter (b) and height to diameter ratio (c) of
greenhouse tomato transplants
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Table 5. Mean of irrigation water-use-efficiency and the amount of water used during growing period (45 days) of
greenhouse tomato transplants.

Treatment Used water (Liters per plant) IWUE (kg/m®)
Sand-cocopeat 225 2.00a
Perlite-cocopeat 2.02 0.75b

Perlite-vermiculite

1.66 0.42c
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In each column, means with the same letters are not significant according to LSD.
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