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ABSTRACT 

Heavy metals are potentially toxic to soil microorganims and are suggested to decrease soil 
enzymatic activities. Changes in activity of acid phosphatase in root-zones of some tropical plants 
treated with a lead-containing industrial waste was studied in a glasshouse experiment. Tropical soil 
sample (from Gedongmeneng and Banjaragung, Lampung) thoroughly treated with an electronics 
industrial waste at 0 to 40 ton ha-' and lime at 0 or 5 ton CaC03 ha-' were cultured with corn (Zea 
mays L.), amaranth (Amaranthus tricolor L), and green kyllinga (Cyperus kyllinga). Changes in acid 
phosphatase activity, soil Pb concentration, and soil pH were measured after a 4 week growing period. 
Soil anatysis showed that the activity of acid phosphatase was higher in Banjaragung soil than that in 
Gedongmeneng soil except in those cultured with green kyllinga. The activity of acid phosphatase was 
in general higher in the root-zone of corn than those in the root-zone of amaranth and green kyllinga. 
The actiivity of acid phosphatase in both soils decreased with waste addition regardless of plant 
grown. This was in a good correlation with the increase in soil available Pb as waste was added. 
However, the decrease in activity of acid phosphate as the soil pH increased by lime or waste addition 
suggested that the decrease in the phosphatase activity with waste addition was driven by the increase 
in soil pH rather than by the increase in soil available Pb with waste addition. 
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PENDAHULUAN 

Fosfatase merupakan salah satu enzim penting 
di dalam tanah. Karena berfungsi mempercepat 
perubahan P-organik menjadi ortofosfat, yang 
tersedia bagi tanaman, enzim ini memegang 
peranan penting dalam siklus biologis P dalam 
sistem tanah, khususnya dalam ha1 
menyediakan P asal bahan organik bagi 
tanaman (Tabatabai, 1982). Oleh karena itu, 
pengetahuan tentang aktivitas fosfatase di 
dalam tanah serta berbagai faktor yang 
mempengaruhinya sangat penting dalam 
pengelolaan unsur hara tanaman di dalam 
tanah, khususnya P. 

Salah satu faktor penting yang mempengaruhi 
aktivitas fosfatase di dalam tanah adalah kadar 
logam berat. Walaupun sebagian pakar kimia 
tanah melaporkan bahwa beberapa jenis logam 
berat dapat merangsang aktivitas enzim tanah 

(Tate 111, 1987), sebagian besar pakar 
menunjukkan bahwa pada konsentrasi relatif 
tinggi logam berat dapat menekan aktivitas 
enzim tanah termasuk fosfatase (Salam et al.. 
1997a; Park et al., 1992; Stott et al., 1985; 
Juma dan Tabatabai, 1977). Juma dan 
Tabatabai (1977) melaporkan bahwa Cu, Fe, 
Pb, Cd, NI, dan Zn adalah logam berat yang 
dapat menghambat aktivitas fosfatase asam 
yang, dengan penambahan 25 pmol kg-' tanah 
menurunkan aktivitas enzim tersebut sebesar 
18.7-47.7%. Derajat penambahan logam dalam 
penelitian mereka memang cukup tinggi, namun 
amatan tersebut dengan jelas menunjukkan 
pengaruh negatif logam berat terhadap aktivitas 
fosfatase di dalam tanah yang tercemar logam 
berat. Mathur et a/. (1980) juga melaporkan 
bahwa aktivitas fosfatase dan mikrooryanisme 
di tanah Histosol dengan konsentrasi Cu tinggi 
lebih rendah daripada dengan konsentrasi Cu 
rendah. 
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