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Abstract. Improving the physico-chemicd properties of used media by mixing ratio of new plug media
(NPM), used plug media (UPM) and perlite is necessary to improve seedling quality. In this study, five treat-
ments were designed to investigate mixing ratio of UPM and NPM by ratio of volume 0: 100, 25: 75,
50: 50, 75: 25, 100 : 0, respectively. On the other hand, nine treatments were designed to investigate of per-
lite volumes were added to UPM and mixed media (UPM : NPM (50 : 50)) with O, 5, 10, and 20% of ratio
volume. The physicochemical properties of all mediums and their effect on growth response of tomato and
cucumber seedlings were determined. The result indicates that physical properties was improved when NPM
was mixed with UPM and at mixed ratio of volume 50 : 50 (v : v) has similar pore spare, bulk density and
water retention to NPM. Seedling quality of tomato and cucumber in mixed media (50 : 50) are better than
other mixed ratio and similar to NPM. Addition perlite to UPM and mixed media 50 : 50 (v : v) increased
the pore space and water retention. Physical properties such as particle density, pore space and bulk density
were increased when perlite volume increased. However, the best of seedling quality was observed by the
addition at 10% volume of perlite. These results suggested that optimum of mixed ratio for recycled used
media is new media and used media 1 : 1 mixed.
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Table 1. Physical characterigtics of NPM (new plug media), UPM (used plug media), and mixed mediums.

Trectment Soil  Solid  Porespace Paticledensity  Bulk density Weater retention (1 bar)
(@ volume (%) (mg-m?) (Mg m?®) waerwt Soilwt Total (%)
NPM (Control) 173 104 91.7 1.67 0.17 5.0 75 66.7
100:0 352 275 745 1.29 0.35 6.8 11.0 61.8
UPM:NPM 75:25 291 195 80.5 1.46 0.29 6.0 9.2 65.2
(v:v) 50:50 248 120 88.0 2.04 0.25 5.2 8.2 63.4
25:75 188 150 85.0 1.25 0.19 47 79 59.5
Table 2. Chemical characteristics of NPM, UPM, and mixed mediums.
EC CEC oM NOsN PO K Mg Ca SO,
Treatment pH

(mS/cm)  (cmol/kg) (%) mg.kg™
NPM (Control) 6.24 0.12 11.0 420 1119 816 1812 421 487 1805
100:0 6.05 0.15 75 428 768 1283 1069 599 367 1549
UPM:NPM 75:25 6.10 0.20 8.7 417 1081 1359 1752 419 421 1721
(v:v) 50:50 6.12 0.17 10,7 445 874 1027 1882 399 402 1674
25:75 6.10 0.21 12.3 443 782 1043 1736 349 402 1544
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Table 3. Growth characteristics of tomato seedlings under growing in NPM, UPM, and mixed mediums (measured on 55

days after sowing).

Plant Leaf No. Leaf Specific  Compact  Dry weight (g) TR
Treatment height  chlorophyll of area leaf ared’ nesy ——m ratio

(cm) (SPAD) leaves (cm?)  (cm?-g?h) (mg-cm)  Top Root
NPM (Contral) 358 329a 123a 4058a 377.7a 732a 210a 044a 477b
100: 0 315b 30.1la 119b 3490c  3533c 66.5b 200c 040c 518a

UPM:NPM 75:25 351a 330a 129a 386.8ab 3649b 64.3b 203b 041bc 4.83ab

(vV:v) 50:50 320a 3l0a 123a 3832a 3721ab 69.5ab 203b 042b 493a
25:75 365a 310a 121a 360.7b  3837a 67.3b 205ab 042b 500a

*Specific leaf areaisthe values of leaf area divided by the leaf dry weight.
YCompactnessis the values of the plug dry weight divided with the plug height.
*Mean separation within columns by Duncan’s multiple range test at P < 0.05.

Table 4. Growth characteristics of cucumber seedlings under growing in NPM, UPM, and mixed mediums (measured on 40

days after sowing).
ratio of mixture hzaéﬁt Chlorophyll  No.of Leaf area SLA* C?:;gym Dry weight (g) T/R
. . 2 —1 - T

UPM:NPM(v:v) (cm) (SPAD) leves (cmd)  (cm?-g?) (mg-om?®) Top  Root ratio
NPM (Control) 8.3 33.6a 7.9a 33.1a 81.8b 68.7a 046a 0.09a 5.11d
100:0 7.8c 32.0a 7.1b 30.0b 90.9a 56.9b 0.40b 0.05c 8.00a
UPM:NPM 75:25 7.8c 31l.3a 7.7a 33.0a 82.5b 66.6a 046a 0.07b 6.71b
(V:v) 50:50 8.0b 30.8a 7.6a 32.2a 84.7b 65.4a 0.46a 0.07b 6.57b
25:75 82a 313a 7.3b 32.6a 88.1a 59.3b 0.48a 0.08a 6.00c

*Specific leaf areaisthe values of leaf area divided by the leaf dry weight.
YCompactness is the values of the plug dry weight divided with the plug height.
“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
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Table 5. Physico-chemical characteristics of NPM, UPM + perlite, and mixed media + perlite.

Grou Root media Soil Porespace Paticle Bulk Water H EC CEC oM

P (+perlite) (g) (%)  density density retention(%) P (mSem) (cmolkg) (%)

NPM (control) 143 877 098 0.8 72.8 522 017 141 373

0 313 702 128 031 62.2 642 028 79 383

UPM 5 307 750 128 031 62.3 658 024 74 388

10 289 739 120 029 61.2 676 017 91 392

20 276 807 118 028 614 680 013 102 383

0 254 749 118 025 67.1 640 013 122 368

UPM : NPM 5 236 790 112 024 65.8 638 021 124 380
v:v)=1:1 10 215 850 108 021 65.5 555 023 136 390
20 219 835 107 022 64.0 552 027 137 396

Table 6. Growth characteristics of tomato seedling under growing in NPM, UPM + perlite, and mixed media+ perlite (mea-

sured on 55 days after sowing).
) . Lesf No. Lesf Specific Compact
Treatment (Fj_OOt ng}? A aztcrr;? ght chlorophyll of area leaf ared’ ness’ ;;IF;
Periitev®. (SPAD) leaves (cm®) (cm?®-g?Y)  (mg-cm™)
NPM (Control) 25.3% 45.2a 9.8b 296.2a 577.1a 43.4a 5.38ab
0 25.0ab 42.7ab 10.1b 2615a 548.8c 30.2b 5.91a
oM 5 24.8ab 40.0b 95b 2801a  568.0ab 32.3b 5.58b
U 10 24.6ab 39.2b 98b 3135a 576.0a 39.5a 5.93a
20 23.0b 39.9b 115a 2509a  550.5b 33.6b 5.06b
0 25.3a 43.2a 10.1a 2681a  557.9b 37.4b 5.00b
UPM : NPM 5 25.3a 42.7a 10.5a 284.9a 583.0a 39.3ab 5.06b
(v:v)=1:1 10 22.7b 44.4a 10.0a 258.8a 574.7a 41.3a 5.05b
20 20.0b 42.6a 97a 2509a  524.1bc 43.6a 4.44c

XSpecific leaf areaisthe values of leaf areadivided by the leaf dry weight.
YCompactnessis the values of the plug dry weight divided with the plug height.
“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
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Table 7. Growth characteristics of cucumber under growing in NPM, UPM + perlite, and mixed media+ perlite (measured

on 40 days after sowing).
. Plant Leaf No. Leaf  Specific  Compact  Dry weight (g)
Treatment gooérmzdo}a)‘ height chlorophyll  of aea ledf aredl nessy ———— r-;:?)
P ? (cm)  (SPAD) leaves (cmd) (cm?-gY) (mg-cm) Top  Root
NPM (Control) 8.0ab* 30.4a 82a 37.1c 100.3b 65.8b 044b 0.07b 6.29a
0 7.1c 29.9a 70b 42.0b 127.2ab 67.6ab 042b 0.06b 6.00ab
UPM 5 7.6b 324a 71b  439a 137.1a 66.6ab 041b 0.07b 5.86ab
10 7.2c 32.2a 69b 43.0ab 119.4ab 80.3a 0.46a 0.09a 5.11bc
20 7.0c 29.7a 6.7b  45.8a 117.4ab 80.2a 0.45ab 0.09a 5.33b
0 8.8a 31.3a 7.7ab 48.8a 131.8a 61.3c 0.46a 0.08ab 5.75a8b
UPM : NPM 5 8.6a 32.9a 7.1b  480a 133.3a 63.9b 0.46a 0.09a 5.11hc
(v:iv)=1:1 10 8.5a 29.1a 72b  46.3a 130.0a 64.2b 0.46a 0.09a 5.00bc
20 7.5b 29.1a 6.9b 46.6a 128.2a 72.3ab 0.45ab 0.10a 4.50c

*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.
*Mean separation within columns by Duncan’s multiple range test a P < 0.05.
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