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ABSTRACT

A series of pot experiments were conducted to quantitatively estimate inhibitory effects of reclaimed soil on the growth of
Lentil (Lens culinaris) with two soils remediated by land farming (DDC) and low temperature thermal desorption(YJ),
respectively. After cultivation in a growth chamber for 8 days, plants were harvested for the analysis of 8 indices including
chlorophyll-a and carotenoid in leaves, shoot fresh weight, root dry weight, root length, number of later roots, specific root
length (SRL) as well as germination rate in comparison to control experiment conducted on nursery soil. Root length was
estimated by SmartRoot program from the digital images of the roots. The results showed germination rate on YJ and
DDC soil decreased 29 and 71%, respectively. In comparison to the control, the averaged value of the 8 indices for YJ and
DDC soil showed overall growth inhibition was 48 and 68%, respectively. When the same experiment was conducted with
25% (W/W) vermiculate amended soil, plant growth on each soil was comparable to that of the control. The results
implies reclaimed soils requires additional processes and/or amendments to reuse for plant growth.
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Table 1. Physicochemical properties of treated soils

DDC Y]

soil texture S:S:C=56.4:29.4:14.3 S:S:C=60.7:24.0:15.3
soil pH 7.0(0.0) 8.2(x0.1)
soil EC (uS/cm) 36.9(x0.1) 555(£7.0)
initial water content (%) 14.3(x0.1) 5.6(x0.7)
WHC (%) 24.8(0.1) 26.0(+0.1)
WHC (%)-1/3 bar 19.5(x0.7) 20.8(x2.5)
organic contents (%) 3.7+0.8 3.3+0.1
soil bulk density (g/cm’) 1.193(+0.005) 1.314(£0.019)

DDC+25% Vermiculate YJ+25% Vermiculate
WHC (%) 34.9(£0.4) 34.1(x0.7)
WHC (%)-1/3 bar 30.5(x0.6) 30.4(£0.6)
soil bulk density (g/cm’) 0.952(x0.001) 1.042(£0.017)
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Table 2. Biometrics of Lentil harvested from pot experiments. Initial number of replicates were eight. (mean+s.d.)

Soil Control YJ YJ+25% vermiculate DDC DDC.+25%
vermiculate

No. of seed germinated 7 5 6 2 3
Germination (%) 87.5 62.5 75.0 25.0 375
Shoot FW (g) 0.1896 (+£0.0597)  0.1194 (£0.0474)  0.1312 (£0.0476) 0.1040 (£0.041) 0.1017 (£0.0281)
Root DW (mg) 7.00 (+4.48) 7.36 (£1.99) 5.33 (£3.30) 6.60 (£2.97) 4.53 (+4.74)
Lateral root no. 16.1 (+8.0) 8.2 (£5.0) 11.3 (£5.6) 2.5 (£3.5) 15.0 (£7.8)
Root length (cm) 384 (£22.0) 21.7 (+18.6) 51.7 (£18.8) 5.6 (£5.1) 38.1 (£33.8)
SRL (cm/mg-DW) 5.5 (x1.6) 2.8 (£2.3) 12.3 (#5.5) 0.8 (+0.4) 9.5 (£1.6)
Chlorophyll a (ug/g-FW) 525.5 (£233.5) 238.6 (£177.3) 635.1 (£221.3) 74.7 (£105.7) 750.7 (£319.3)

Carotenoid (ug/g-FW) 34.1 (£27.8) 10.8 (£6.7)

30.5 (+28.1) 93 (£1.1) 31.1 (£36.7)
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Fig. 1. Steps of image processing. Original digital image (left), conversion to 8-bit gray scale image by Imagel (middle), and root
identification and estimation of length/volume by SmartRoot program (right).
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Fig. 2. Radar graph showing comparison of eight indices of lentil germination and growth on reclaimed soils relative to nursery soil. Each
value of plant growth index on nursery soil was set to 1.0. (a) Reclaimed soils, (b) Reclaimed soils amended with 25% (W/W)
vermiculate.
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