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Physico-chemical Characteristics of used Plug Media and its Effect
on Growth Response of Tomato and Cucumber Seedlings
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Abstract. The objective of the present study is to identify the physico-chemical characteristics of used
plug media (UPM) and its effect on growth response of tomato and cucumber seedlings. The UPM from
commercial media Mix#5 (Sungro co., Ltd.) was used in this study. This media was sterilized by sterilizer at
120°C in 30 minutes at 1.5 atm. Physicochemical properties of UPM was compared with new plug media
(NPM). Physical properties such as air volume, particle density, solid volume, bulk density were investi-
gated by three phase device (DIK-1130, Japan). And chemica characteristics such as NOs-N, P,Os, K, Mg,
Ca, SiO,, CEC, OM were investigated by soil spectrophotometer (PTIZEN 1412SA, Mecasys Co., Ltd). The
result indicates that air volume and water holding capacity of UPM are lower than NPM (25%, 15%, respec-
tively). Bulk density and soil weight are more than two times higher than NPM per unit volume. Compared
to NPM, there were no significant different for pH and EC. But CEC of UPM is lower than NPM 40%. In
order to compare growth response and ability absorption of inorganic eements by plants, cucumber and
tomato seedlings were used and chemical characteristics after growing of mediums were determined. The
result indicated that seeding quality of tomato and cucumber in UPM is less than in NPM and amost inor-
ganic ions of UPM are lower than NPM. So it is necessary to improve physicochemica properties of UPM.
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Fig. 1. Schematic diagram of the plug media sterilizer system (D Culture soil dot, @ Conveyor, (3 Motor, @ Injector box,
(® Steam sterilizer, ® Mixer motor, @ Culture soil outlet, ® Steam vacuum pump, @ Steam collection tank, @0 Boiler,

@ Steam outlet).
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Fig. 2. Picture of the plug media sterilizer system.
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Table 1. Physical characteristics of new-and used plug media.

Megia 0! Airvolume  Solidvolume  Paticledensity  Bulk density Weter retention (1 bar)
(9 (%) (%) (Mg/m’) (Mg/m?®) Waterwt  Soilwt  Total (%)
NPM 14.6 88.6 11.7 124 0.15 7.44 11.20 66.4
UPM 39.2 61.7 38.3 1.02 0.39 6.91 14.19 48.7
Table 2. Chemical characteristics of new-and used plug media.
Growing H EC CEC oM NOsN PO K Mg Ca SO,
meda P (mSlem)  (cmolkkg) (%) mg kg
NPM 6.22 0.16 139 414 113.1 64.1 167.2 445 53.2 124.0
UPM 6.13 0.10 85 35.0 1019 88.6 85.7 577 484 139.8
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Table 3. Growth characteristics of tomato and cucumber seedlingsin new-and used plug media.

Plant Leaf No.

Leaf Specific

Compact

; Dry weight (g)
Crop G;]Og: gg height  chlorophyll of aea ledf areet ness’ _ r-;:?)
(cm) (SPAD)  leaves (cm®) (cm*-gY) (mg-cm™) Top  Root
Tomato NPM 285 39.0 101 2416 340.1 575 128 034 38
UPM 29.0 38.1 95 2270 311.9 50.8 116 035 33
Significance ns ns * ** *x * * ns *
Cucumber NPM 185 304 8.2 36.3 105.2 68.2 045 007 64
UPM 174 27.8 7.8 30.6 9.4 57.7 035 004 88
Significance ns * ns * * *% * *x *x

“Specific leaf areaisthe values of leaf areadivided by the leaf dry weight.
YCompactnessis the values of the plug dry weight divided with the plug height.
ns,*,** Nonsignificant or significant by t-test at P = 0.05, 0.01 level, respectively.

Table 4. Changes in chemical characteristics of new-and used plug media before and after culture of tomato and cucumber

seedlings.
c Growing EC CEC oM NOsN POs K Mg Ca SO,
rop meda P (mSem) (cmolkg) (%) ——

Nocutvaion NPM 622 016 139 414 1131 641 1672 445 532 1240
UPM 613  0.10 85 350 1019 886 857 577 484 1399

Tometo NPM 610 014 110 348 327 211 1110 225 424 1176
UPM 601 013 78 345 652 477 514 462 499 1259

Cucumber NPM 615 0.8 120 386 471 445 910 321 574 769
UPM 604 010 64 322 750 407 986 414 489 1259
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