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ABSTRACT

Substrate is one of the most important factors in soilless cultures. Growers of horticultural crops usually select
substrates based on physical and chemical characteristics. In order to evaluate the effects of some of the most
important physical properties of media, on growth and irrigation water use efficiency of greenhouse tomato
transplant, physical properties (water holding capacity, effective air filled pore space and effective pore space) of 50
mixed media were measured. Media which had the same physical properties among the mixed media were selected as
experimental treatments to grow greenhouse tomato transplants. Randomized complete block design with 3
replications and 12 observations in each experimental unit was used for the experiment. Results showed that
maximum and minimum plant total dry weight, leaf area and leaf number was recorded in sand-cocopeat and perlite-
vermiculite media, respectively. Sand- cocopeat and perlite-cocopeat media had the same values of stem diameter,
plant height and height of the first node especially during first 2 weeks. Maximum and minimum irrigation water use
efficiency (1.17 g/l and 0.34 g/l) occurred in sand-cocopeat and perlite-vermiculite media, respectively. Results
indicated that although studied media had the same water holding capacity, but the best growth and irrigation water
use efficiency was obtained on sand-cocopeat medium which had a higher amount of easily available water.
According to results, it can be concluded that the same water holding capacity of two media doesn’t necessarily
guarantee similar results from them and other properties must be taken in account.

Keywords: Asily available water, effective air-filled pore space, tomato transplant, water-holding capacity.
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1. Available water
2. Easily available water
3. Water buffering capacity
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1. Water holding capacity
2. Effective pore space
3. Effective air filled pore space
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2. Irrigation Water Use Efficiency
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Table 1. Substrates with the same physical properties (water-holding capacity, effective air-filled pore space and
effective air space)

Treatmens Water Holding Capacity (%) Effective Air Filled Pore Space (%)  Effective Pore Space (%)
Perlite — Cocopeat (20:80) 65.62 8.66 74.28
Sand — Cocopeat (20:80) 64.96 7.89 72.85
Perlite — Vermiculite (30:70) 60.38 8.05 68.44

A g oS 5 e B (58 sl Sy (xSl anslie Y Jgux
Table 2. Means comparison of physical properties of 50 mixed and pure media
Effective Air Filled Water holding

Effective Pore Space (%)  Mixed media Pore Space (%) Mixed media capacity (%) 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

76.50a-c 26 32.50a 44 67.63a-c 54
76.28a-c 25 32.50a 11 67.62a-c 25
75.39%-d 27 32.00ab 10 67.31a-c 26
74.16a-e 54 32.00ab 42 64.08 a-c 12
73.06a-f 28 31.50ab 41 64.98 a-d 13
72.85a-f 53 31.50ab 9 64.96 a-d 53
72.34a-f 29 30.49a-c 8 64.06a-d 27
71.24a-g 12 30.00a-d 40 62.20 b-e 14
70.92a-g 17 29.50a-d 7 61.30 b-e 52
70.49a-h 30 29.50a-d 21 60.89 b-e 28
70.25a-h 52 29.00b-e 38 60.38b-e 15
70.17a-h 16 29.00b-e 39 59.93p-f 16
70.00a-h 13 28.12c-f 6 57.92¢c-g 17
68.49b-i 31 27.50cd-g 37 57.41c-g 51
68.44b-i 15 27.00d-h 36 56.55¢c-g 29
68.25b-i 14 27.00d-h 5 51.70c-h 30
68.22b-i 51 26.25e-i 4 51.09 c-h 18
68.08b-i 18 25.62fg-j 32 49.48d-i 50
66.95b-i 19 25.50fg-j 35 47.19-j 31
65.78b-j 20 25.009-j 45 45.95e-k 19
64.01b-j 32 25.009-j 34 43.64f-1 49
62.56¢-j 21 24.500-j 3 41.78g-m 20
60.74c- 50 24.00h-k 20 38.39h-n 32
60.56¢-1 2 23.50i-k 2 38.02h-n 48
60.23c-I 1 33.44i-k 46 37.48h-n 1
58.63d-m 5 22.75jk 1 37.06 h-n 2
58.37d-m 4 21.30kl 31 335i-0 3
58.06d-m 3 21.00kI 19 336j-p 21
57.91d-m 6 19.02Im 47 3212j-q 4
57.91d-m 33 18.781-n 30 31.64j-q 5
57.91d-m 22 17.00m-o 18 30.07k-r 47
57.91d-m 44 15.79n-p 29 29.78k-r 6
57.91d-m 11 15.200-q 48 28.36 I-s 7
57.86d-m 7 13.55p-r 49 27.271-s 8
57.77e-m 8 13.00p-s 17 26.25m-t 9
57.84e-m 9 12.179-t 28 25.72m-t 10
57.72e-m 10 11.32r-u 27 25.55m-t 46
57.19e-n 49 10.85r-v 50 25.41m-t 44
56.46g-n 43 10.82r-v 51 25.41m-t 33
54.41 g-n 42 10.32s-v 16 25.41m-t 22
53.22h-0 48 9.19t-w 26 25.41m-t 11
51.78i-p 41 8.94u-x 52 23.96 n-t 43
49.10j-p 40 8.66u-x 25 22.41n-t 42
49.09 j-p 47 8.05v-y 15 20.280-t 41
48.99 j-p 46 7.89v-y 53 19.090-t 40
45.83k-p 39 7.12w-z 24 16.83p-t 39
44.791-p 38 6.52w-z 54 15.79g-t 38
41.78m-p 37 6.21w-z 55 14.37r-t 37
39.77 n-p 36 6.19w-z 23 12.77st 36
36.00 op 35 6.05x-z 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 different according to LSD test.

** From 1 to 11 are mixed media containing coarse perlite- medium perlite with volumetric mixing ratio of: (0-100, 10-90, 20-80, 30-70, 40-60, 50-50,
60-40, 70-30, 80-20, 90-10, 100-0 respectively.),12-22 coarse perlite-vermiculite, 23-33 coarse perlite-cocopeat, 34-44 coarse perlite- sand, and 45-55
cocopeat-sand.
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Table 3. The amount of water buffering capacity and easily available water on studied media

Treatmens EAW% WBC%
Perlite — Cocopeat (20:80) 49 16
Sand — Cocopeat (20:80) 57 7
Perlite — Vermiculite (30:70) 36 24

alfge olde Joloe F Joux
Table 4. Hoagland plant nutrient solution

Elements N K Ca P S Mg B Fe Mn Zn Cu Mo

Concentration (ppm) 210 235 200 31 64 48 05 1-5 0.5 0.05 0.02 0.01

Sl sla yiolosl o eos soliiw] cuiS sla s PH § (EC) (S xSl colan O Jgox
Table 5. EC and pH of growing media used in greenhouse experiments

Media Perlite-vermiculite (30:70) Sand-cocopeat (20:80) Perlite-cocopeat (20:80)
pH 75 7 7.3
EC (mmohs/cm) 3.7 1.6 1.9

SIS (584268 slis sing, Glae p bojlens il il s 4y 5o mls & g
Table 6. Results of variance analysis of the effects of treatments on vegetatives traits of greenhouse tomato transplant

Mean square

Source df Dimeter 15 days Dimeter 30 days Dimeter 45 days Height 15 days Height 30 days  Height 45 days
post planting post planting post planting post planting  post planting post planting

Treatment 2 0.47 0.38 1557 12455 355.327 841.62"
Block 2 0.00008 0.00009 0.002 0.41 0.40 13.29
Block x Treatment 4 0.0002 0.02 0.02 0.47 433 7.76
Residual 18 0.02 0.02 0.04 6.9 39.61 36.67
Total 26 0.49 0.47 1.22 132.34 399.68 899.25
C.V. 14.82 13.44 8.71 14.19 16.98 9.1

Sld e WS gy g o0 0 5 ) mhaw jo jlo gire WS 3525 cniasylis M g i
** * ns: significantly differences at 1 and 5% of probability levels, and non-signifcantly diffeenc, respectively.
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Table 7. The results of variance analysis of the effects of treatments on vegetatives traits of greenhouse tomato

transplant
Mean square
SOV df Leaf number  Leaf number Leaf number  Height of the first  Height of the first ~ Height of the first
15 days 30 days 45 days node 15 days node 30 days node 45 days
post planting  post planting  post planting post planting post planting post planting
Treatment 2 1355 28.74” 90.88™ 1457 5.87" 7617
Block 2 0.66 0.51 2.00 0.003 0.05 0.07
Block x Treatment 4 244 0.81 111 0.003 0.12 0.60
Residual 18 18.00 14.00 14.66 0.08 0.80 1.97
Total 26 34.66 44.07 108.66 1.54 6.85 10.37
C.V. 39.13 21.07 13.31 11.82 14.69 2221

Sl sire WS oy g o0 0 5 ) g jo jlo gixe BB 3525 caiasylis Ms g
** * ns: significantly differences at 1 and 5% of probability levels, and non-signifcantly diffeenc, respectively.
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Table 8. Results of variance analysis of the effects of treatments on irrigation water use efficiency and vegetatives
traits of greenhouse tomato transplant

Mean square

SOV df Total dry weight Total dry weight Total dry weight  Leaf area Leaf area Leaf area  Irrigation
15 days after 30 days after 45 days after 15 days 30 days 45 days water use
planting planting planting post planting post planting post planting efficiency
Treatment 2 24323518 2384467.63 20849548.22 0.00004 0.003” 0.007" 355"
Block 2 322.29 389.85 12872.67 0.0000004  0.000002 0.0000002 0.002
Block x Treatment 4 122.37 892.37 52441.11 0.0000003 0.00001 0.00001 0.01
Residual 18 7107.33 64183.33 249606.67 0.000004 0.0001 0.00006 0.05
Total 26 250787.18 2449933.18 21164468.67 0.00005 0.003 0.007 3.36
C.V. 8.80 9.07 6.6 11.57 14.09 5.94 6.47

S Fe BB sy g 0o )0 0 5 ) phas jo lo Jae NS 5g2g oamsyLis NS g e
** * ns: significantly differences at 1 and 5% of probability levels, and non-signifcantly diffeenc, respectively.
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Figure 1. Mean comparisons of the effect of growing substrates on height (a), diameter (b) and height of the first node
(c) of greenhouse tomato transplants
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Figure 2. Mean comparisons of the effect of treatments on the number of leaves (b) and leaf area (a) characteristics.
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Figure 3. Mean comparisons of the effect of treatments on plant total dry weight.
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Table 9. Mean of irrigation water-use-efficiency and the amount of water used during growing period (45 days) of

greenhouse tomato transplants

Treatment Water used Total dry weight IWUE

(Liters per plant) (9) (g/l)

Sand-cocopeat 2.21a 2.58a 1.17a
Perlite-cocopeat 2.12a 2.16b 1.02b
Perlite-vermiculite 1.64b 0.56¢c 0.34c
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* In each column, means with the same letters are not significant according to LSD.
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