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To identify causes for drastic decrease in yield of tomato with repeated culturing number of the bag culture
substrate of greenhouse tomatoes we investigated the physical and chemical properties of a coir used as the bag
culture substrate to grow tomato at the Booyeo tomato experimental institute located in Booyeo, Chungnam
Province for three years from 2012 to 2014. The results showed that total porosity ranged from 65.4 to 73.1%
for the bulk densities of coir ranging from 0.12 to 0.14 g cm”. The volumetric water contents measured at 0.01
bar as air entry point were 25% (before), 33% a* yn), 45% (2lld yn), and 37% (3“l yp). Organic matter contents
ranged from 82.0 to 96.2% (highest in 1" yD. pH and EC ranged from 4.47 to 6.47 (highest in 2™ yp), and from
22.2 to 53.5 dS m’' (highest in 1 yp) and cation exchange capacity ranged from 71.0 to 191.7 cmol kg'1
(highest in 3" yr). The surface structure observed with electrical microscope showed that the number of large
pores decreased with increasing cultivating time while the proportion of smaller pores increased, indicating
that the coirwas consistently decomposed. Therefore, we could conclude that these changes of all physical and
chemical properties of the coir may influence the holding capacities of water and nutrients, resulting in
deterioration of quality of culture substrate of greenhouse tomatoes.
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Pictures of profile morphology of fiver observed by ESEM with a magnification of 400 times the actual size (A: NW; D: 3'd).
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Introduction
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Materials and Methods
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Fig. 1. Apparatus for measurement of bulk density by Plunger
compaction method and Free fall and plunger compaction
method [1: Plunger (d;: 7.5 cm, weight: 500 g in PCM and
300 g in FFPCM; 2: Collar tube (diameter: 7.6 cm, hy: 2.5 cm);
3: Sampling vessel (d;:7.6 cm, h;:6.62 cm, volume: 300 cm3)].
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Results and Discussion
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Fig. 2. Pictures of the front morphology of coir fiver observed by ESEM with a magnification of 400 times the actual size (A: NW,

B: 1%, C: 2™, and D: 3").

Fig. 3. Pictures of profile morphology of fiver observed by ESEM with a magnification of 400 times the actual size (A: NW, B: 3'“).
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Fig. 4. Pictures of front morphology of coir chip observed by ESEM with a magnification of 400 times the actual size (A: NW, B:

1%, C: 2™, and D: 3").
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Table 1. Changes of physical propetties of coir depending on the cultivating period.

L . Bulk density Pore space (v V_I, %o)
Cultivating period 3 -
(g cm™) Air-filled Water-filled Total
NW 0.13 16.0 489 67.9
™ 0.12 16.6 49.8 68.4
om 0.12 17.8 523 71.1
3¢ 0.12 18.2 54.2 73.4
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Table 2. Changes of chemical properties of coir depending on the cultivating period.

Cultivating period pH EC_I CEC 0 OM 4
(dS m") (cmol. kg™) (% wt wt')
NW 4.47 535 71.0 96.2
1" 6.47 22.2 134.7 93.5
2™ 5.96 25.8 149.0 85.9
3 4.76 24.9 191.7 82.0

Table 3. Changes of anions and cations recovered from the extract of the coir washed with distilled water depending on the

cultivating period.
Cultivating period Soncenﬂationzin the saturitted extract ; ; i
Cr NO5’ POs™ SO~ Na K Ca, Mg,
W (cmol. kg™ 0.019 0.000 0.003 0.028 0.238 1.180 0.005 N.D
(mg kg 665 123 111 971 8,324 41,302 181 N.D
i (cmol. kg™ 0.104 0.001 0.010 0.178 0.302 0.965 0.127 N.D
(mg kg 3,655 19.7 361 6,240 10,569 33,778 4,444 N.D
o (cmol. kg™) 0.064 0.001 0.002 0.224 0.423 1.088 0.177 N.D
(mg kg 2,225 29.1 79.9 7,854 14,807 38,079 6,180 N.D
30 (cmol. kg™ 0.076 0.001 0.002 0.339 0.593 1.362 0.332 N.D
(mg kg 2,656 33.5 72.5 11,870 20,757 47,663 11,628 N.D

pore space)?} S~ (water—filled pore space) o= 21
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Fig. 5. Moisture retention curves for coir used as the bag culture substrate of greenhouse tomatoes for three Years.

Table 4. Mass water content of coir depending on the potential difference for respective cultivating period.

Mass water content (%)

Potential difference " " ” Remarks
NW 1 2 3
A (0-0.01) 133 88 172 171 AEP
A (0.01-0.10) 101 137 177 175 Field )
ield capaci
A (0.01-15.0) 108 151 187 188 pacity
LE2HOEM (Water retention capacity)  Fig, 5= skz EA )
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