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Effect of Soil Conditioners for Contaminated Soil of Abandoned
Zinc Mine Area on Growth of Chrysanthemum zawadskii
and Caryopteris incana(Tunb) Miq
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Abstract, This study was conducted to investigate the effect of =oil condifioner such as dolomite, sludge
and organic manure on changes of scil chemical propertiss of abandoned zinc mine area. Growth responses
of Chrysanthemmum zawadskii and Caryopteris incana (Tunb) Migq affected by the application wers also
determined. In the soil of abandoned zine mine area, total heavy metal contents especially Cd, Cu, Pb and
Zn were high and organic matter content was low. Application of sludge for phytoremediation resulted in
higher goil organic contents than other treatments tssted. Heavy metal concentrations after application of soil
conditioners were not differsnt among treatments. The growth of C zewedskii and C inecana (Tunb) Mig
were significantly higher in sludge treatment than those in other treatments. The chlorophyll content, chlo-
rophyll fluorescencs, protein content, photosynthetic rate and transpiration were high in sludge treatment
The heavy metal contents of C. zowadskii were the lowest in sludge treatment while those of O recana
{Tunb) Miq was the highest in sludge treatment.
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Table 1. The sffsct of dolomite, sludge and organic manure on chemical propertiss of polluted scil from abandoned zinc

mine arsa.
Treatment 2oil class Organic PzOs_l Exchangeable cation (mg - kg™
(USDA) matter (Yo]  (mg kg™) Ca Mg K Na
Control 5L 042 25.08 1964.0 018 3263 73.05
Dolomite 5L 0.72 2418 2060.3 11.01 31.34 77.52
Sludge 5L 1.17 23.71 2030.0 22,10 4511 20.56
Organic rmanure 5L 0.9 2097 2012.0 126 39,75 7489
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Table 2. The effect of dolomite, sludge and organic manure on heavy metal content of polluted zoil from abandoned zinc
Imine arsa.

Heavy metal (g - leg™)

Treatmemt -
2d Cu Ni b Zn
Control 24.93 148.30 252 29015 22193
Dolomits 24.65 19356 241 28431 21643
Sludge 24.00 122,80 281 22221 21318
Organic manure 24 .41 128.05 242 26336 21263

Table 3. The effect of dolomits, sludge and organic manure on growth of O zawasiit grown for 60 days in polluted goil from
abandoned zine mine area,

Plant height Leaflength Leaf width Fresh weight (g) Dry matter (%)
Treatrnent
(o] (o) (o) Shoot Root Shoot Root
Control 9.9 483 4.6a 224 18.6 136 302
Dolomite £.9b 18b 32k 207 300 9.0 416
Sludge 114a 4.6ab 3 .6ab ilé 296 154 6.2
Organic manure 2.5b 4. 4ab 4.2ab 255 205 156 29.2

“hean ssparation within colurmns by DMRT at 5% level.

Table 4, The effect of dolomits, sludge and organic manure on growth of O wcana(Tunb) Miq grown for 60 days in pol-
luted aoil from abandoned zine mine area.

Plantheight Leaflength  Leafwidth  Fresh weight (g) D1y matter (%)
Treatment
(o) (om) (cm) Shoot Root Flower  Stemn Leaf Root
Control 3395 6.9 3.1ab 5.6 6.2b 257 40.4 331 16.2
Dolomite 40 g 6.6a 250 7.5b 7.84b 229 199 176 208
Sludge 49.1a 7.0a 39a 9. 7a 10.0a 261 352 241 34,7
Organic manure 45.0b 6.3a 2590 &.5bg 7.94b 255 311 169 228

“hean ssparation within colurmns by DMRT at 5% level.
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Table 5, The effect of sludge, dolomite and organic manure on protein, chlorophyll, chlorophyll fluorezcence, photosynthetic
rate and transpiration of & zewask! in polluted soils fromabandonsd zine mine arsa,

Treatment Prot_clin Chlort_n%;)hyll Chlerophyll fluiresccnce Photosynthieztic E?;.te Transpir*ﬂ:ion_ :
(mg - g~ FW) (mg: g FW) (Fv Fm™) (Hrmol - = 87 (mrmol e 87
Control 04c® 4.5ab 0.52b 4.0b 2.3b
Dolomite 0.7b 2.0b 0.48b 39 5.0a
Sludge 1.9a T0a 0.58a 10.6a 624
Organic manure 0.9b 2.0b 0.54ab 7.4b 5.5a

"Mean separation within columns by DMRT at 5% level.

Table 6. The sffsct of sludgs, dolomite and organic manure on protsin, chlorophyll, chlorophyll fluorescence, photosynthetic
rate and transpiration of C fecarea Tunb) Miq in polluted soils from abandoned zine mine arsa.

Treatment Protjin Chlorc_)]i:)hyll Chlorophyll flu?fcsccncc Photosynthiazﬁo rj.tc Transpiria.;:ion_ 1
(g g~ FW) (mg - g~ FW) (Fv Frn™) (prool - m= &™) (ramol w87
Control 0.9 4.93b 0.468a 716 23b
Dolomits 0.7 12.63a 0.46%. 8.2be 57a
Sludgs 1.5a 7.00b 0482a 11.3a 59
Organic manure 0.8b 11.17a 04732 2.1b 53a

Mean separation within columns by DMRT at 5% level.

7r Al g3k 952 BNkeL el AL
By F B U A2 el <= 2k
T A 23GA SN T AEE ] PEhikge ol8F
T &L sl Bk FHdUR&FV
Fm) ZtothKate®} Johnson, 2000). A&
Bl eo] B4 =51 e ke wet Jehe
PR A 2B qlo] AL FHF § 3
= FAEL onElEE PHdel dist A K= A
7= gt 2B 454 Pk 0.8300] BEA
Tefe] AFEA ARRET olBTH B2 ghg 71 )
= AR Fs dERdIth FTHKated} Johnson,
2000). B APeMT ofdHZAH2] ol e GEG)
Ao} e} SRR PRLEYNE] PHE o
£ AT Hol AEAPL A5t 2EHAE BkES
o 5 AT 53 SRR AL A M
FEL Pl ST A A Eiks EE S
o} fdELgEnt 950 3Rk Ane 494
B2 dehed], o= AR o5t 33T 7]
SFabde] 9240 FagRct WEAY B B
FH o A5l ME=avt S AaE A4Et F
T g wzs 87 aglel me oFel 2
Brbe €89 zlolrt FasleE P o) SR}
T e gt veld ¢ 3 drkLee
=, 1998), 9 SEE g2 FES S

HEl vkl A=A Xl Z7bElIs=E,
Azo| FPdee AT dizTRe o
2.5 =4 el T, SRS SeRAET 7}
7 EPTHTable 5, 6). ol FEAdgke] Betw
ANe T SHEYAL] 28 AelHl vk
& FEEele S5 g X[ IA) A 273A)
ZER AsREEE AsSAA AAMY 845 7
2AZ 2N FPAFE DA TR
(Baishnab%} Mohanty, 1980)2} SAFsH %o Yt
=L 7o) HlE) 2= A TellA] 2beige
of, E2Te Fadeley 540 9L R plo=
Rt =2l E AMelpelAz Sihge] sw 32
2 x| Haldicte] FU% Xl Y=3d
Axe} ABAA B o 2 F57F 4835 olFoR
o= AAe] BAo] fRE Aoz AR
FEE 2495 EqkellA ARts 8L FE4 0
29 F5E A et opel SEES AE &)
e RBajsld A7t 236 SHAT|E o=
A IThGrill 5, 1985). ©loll whel 212A] A
Fo] B9 FEZEFKTable 7, 8y Al A EY
(Table 1, 2p% vlmgh A} 2|34 fole B opa}
Cd, Ni, Zn 52 55 0| HEAE s E
el Dsle] Rz} SET o5 HEBH
7REARE B0 o], S8R vlE) TR

— 248 —



ot A Y LFER e BN Aert Fa=s S5 A

plA= B

Table 7. The concentration of exchangeable cation and heavy metals in the polluted scils from the abandoned zine mine area
after phytoremnediation with O zawadsiii and so0il conditioners.

Bxzchangeable cation (mg - kg™
Treatrnent

Heavy metal (mg - kg™

Ca Mg K Na Cd Cu Ni Pb Zn
Control 129247 — 17.0% 62.52a 205% 161332 2.08zb 27363ab  19706a
Dolomits 1217a 089, 22.67a 71.10a 21122 160.60a 2.05b 26278b  1970.0a
Sludgs 1178a 0.78a 2044 £9.28a 19328 157.16a 221a  2697.8ab  1874.5a
Organic manure  1313a - 18.859% 72.60a 19.07a  156.45a 2.05b 2864 82 184%9.0a
“Mean separation within columns by DMRT at 5% level.

Undetacted

Table 8, The concentration of exchangsable cation and heavy metals in the polluted soils from the abandoned zinc mine area
after phytorermnediation with C ireare(Tunb) Miq and soil conditioners,

Exchangeable cation img - kg™) Heavy metal (mg - kg™

Treatment -
Ca Mg K Na 2d Cu Ni Fb Zn
Control 130067 0.00b 19.75a 64.88a 225% 16898 2.1% 27303a 21390
Dolomite 127¢b 1.7¢6a 23.6la 71.00a 21932 162.83a 2.0% 280722 2086.8a
Sludge 1298b 0.45ab 18.294 75.58a 2172 16711a 239 276002 2110.8a
Organic manure  1508a 0.94ab 19.41a 7154a 2195 16938 221b 2823.6a  20721a

“hean ssparation within colurmns by DMRT at 5% level.

Table 9. Effects of s0il conditioners on heavy metal concentration of O zewadskil grown for 60 days in the polluted soils
from abandoned zine mine area.

Exchangeable cation (mg - kg™ Heavy metal (meg - kg™

Part - Treamment  —=—— ¢ Na Al Cd  C Ci N B Zn
Control SEIF 1021 14995 180 698 1160 395 4575 205 15320 383.
Dolorite 1660 681 2102 334 3555 2733 S9.60 2649 22.90 52.80 38138

Ll o udge 5155 594 12110 69 111 591 099 467 008 2594 878
Organic manure 6365 1162 15390 209 200 1070 415 755 205 2449 1426
Control 1900 651 5145 1128 1415 1183 92.75 4508 3873 11325 2752

Ry Dolomite 3309 1273 7200 1099 3661 1352 11960 8650 51.60 13350 5220
Sludge 2504 821 3314 1128 1190 1690 2329 4125 943 9750 3570
Organicmanure 1938 746 5255 853 1998 1043 11705 33.79 5060 8025 2449
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Table 110, Effects of 2oil conditioners on heavy metal concentration of O freana(Tunb) grown for 60 days in the polluted

aoils from abandoned @nc mine area.

Exchangeable cation (me - kg™

Heavy metal (mz - kg™

Part Treatment Ca Mg K Na Al Cd G Cn Ni__ Pb Zn
Control 2036 385 5160 850 285 000 008 476 068 096 200
Dolomite 1983 600 7450 1203 482 042 098 721 162 528 414
Flower o udge 4223 818 8430 1925 508 028 237 786 192 144 697
Organio manure 3684 352 4382 1017 276 014 118 38 089 000 24.1
Control 7675 285 2674 1035  196.6 098 138 816 123 6050 67.7
Loy Dolomis 985 585 3084 995 2373 112 138 1831 059 6350 1084
Sludge 0500 048 5305 2137 799.0 225 868 4053 341 157.05 3252
Organic manure 6340 355 3345 1103 2079 253 138 084 059 4995 753
Control 1448 443 4482 2101 2242 154 217 796 008 3704 1327
cpy,  Dolomite 2545 221 3140 1936 1320 056 078 008 068 3170 726
Sludge 2214 331 3365 956 1482 084 256 593 051 2257 685
Organio manure 4646 389 4968 1373 1857 126 157 649 038 2209 948
Control 4090 633 9605 1209 2052 563 197 1154 059 6770 1433
noy  Dolomits 266 847 3180 3671 47255 1450 8760 31.06 3548 6385 2942
Sludge 2727 877 4711 4827 12420 4662 12000 4645 5370 8355 5505
Organic manure 2447 813 3013 6630 14725 3901 5685 3617 2401 8785 6630
Z55 dis Yol e Rz AZEARL T S8 - BEAEE, 97, A3, 450, 945
AR FE D) e o odnEe] Y Au
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