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INTISARI

Penelitian ini dilakukan untuk mengetahui toksisitas parakuat terhadap pembentukan
bintil akar oleh Rhizobium sp. pada tanaman siratro (Macroptilium atropurpureum) sebagai
tanaman indikator. Dua strain Rhizobium, yaitu R. japonicum /43 (Rj-143) dan Rhizobium sp.
CC-1.1 (CC-.1), dipilih untuk mewakili grup kedelai dan penutup tanah. Siratro ditumbuhkan
dalam medium Thornton cair yang telah diinokulasi Rhizobium dan diperlakukan dengan paraquat
pada beberapa konsentrasi. Selama masa pertumbuhan, diamati pembentukan bintil akar, dan
populasi Rhizobium dalam medium. Kemudian pada akhir masa tanam dihitung aktivitas
nitrogenase bintil akar dengan metode ARA (Acethylene Reduction Analysis).

Hasil pengamatan menunjukkan bahwa pada tanaman yang diinokulasi Rhizobium tanpa
penambahan parakuat, bintil akar terbentuk pada minggu keempat. Penambahan parakuat
menurunkan jumlah bintil atau bahkan pada konsentrasi tinggi menyebabkan kegagalan
terbentuknya bintil. Gejala toksisitas parakuat pada siratro yang berupa khlorosis, kerdil,
keringnya jaringan atau kematian tanaman, mulai nampak pada minggu kedua. Pada konsentrasi
20 ppm populasi Rhizobium relatif konstan, tetapi di atas 40ppm herbisida ini menyebabkan
penurunan populasi dari 10° menjadi 10' CFU/mL. Nampak bahwa tinggi-rendahnya toksisitas
tergantung pada konsentrasi parakuat yang ditambahkan dan stram bakteri yang digunakan,
dimana Rj-143 lebih toleran dibandingkan CC-1.1.

Hasil diatas menunjukkan bahwa parakuat telah mengganggu pertumbuhan siratro sejak
sebelum terbentuknya bintil, dan pada saat bersamaan Rhizobium juga menurun populasinya.
Akibatnya, pembentukan bintil akar terhambat, atau bahkan dalam beberapa perlakuan bintil
akar tidak terbentuk. Hal ini merupakan peringatan bahwa kita harus berhati-hati mengaplikasikan
pestisida, khususnya herbisida dengan bahan aktif parakuat.
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ABSTRACT
This study was designed to investigate the paraquat toxicity toward root nodulation by

Rhizobium on Macroptilium atropurpureum as an indicator plant. The legume was grown in
Thornton medium treated with several concentrations of paraquat and inoculated with R. japonicum
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143 (Rj-143) or Rhizobium sp. C-1.1. These bacteria represent cross-inoculation groups of soybean
and cover-crop legumes, respectively. Nodule formation and Rhizobium population were measured
perlodlcally At the end of planting time, nitrogenase activity of the nodules was analys1s based
on ARA (Acethylene Reduction Analysis) method.

The results showed that nodules in plants lnoculated with Rhizobium w1th0ut addition of
paraquat were formed within four weeks. There was no nodulation when paraquat was added.
Paraquat was toxic to the plant, causing chlorosis, stunting, drying of the plant tissues, and death.
The symptoms were detected at the second week after planting time. Paraquat also decreased
Rhizobium population from 10¢ to 10%or 10' CFU/mL at 40 and 100 ppm, respectively. These
results depicted that paraquat disturbed the plant before nodulation, and at the same time Rhizobium
population decreased until below minimal population required for nodulation. Therefore, the
process of nodulation was disturbed, and in some treatments there was no nodulation. It was
concluded that paraquat was toxic to both plant and the Rhizobium, which cause nodulation

failure.
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INTRODUCTION

Paraquat is an active agent of severa!
herbicides widely used in agricultural lands
including peat land and rain fed agricultural
system. This substance is highly toxic to
organisms, nonbiodegradable, and accumulated
in natural environments, causing negative
impacts to nontarget organisms. Routine
application of paraquat may increase the
concentration of paraquat residue in soil which
in turn will decrease soil fertility and
productivity. Paraquat inhibited the growth of
microorganisms and decreased microbial
biomass (Katayama & Kuwatsuka, 1992), or
changed the dynamics of microbial population
(Margino et al., 2000), nitrifier bacteria
(Setyaningsih et al., 2001), and Azotobacter
sp. in soil (Anderson, 1978).

Negative impacts of paraquat on the
growth of corn and rice planted in peat soil,
were reported by Martani et al. (2000; 2002).
Paraquat also inhibited soybean growth of and
decreased the number of root nodules, and the
yield (Martani et al., 2001). It was suggested

that paraquat is toxic to Rhizobium sp., which
has an important role in supplying nitrogen to .

the plants from root nodule.In efficient fixation,
Rhizobium supply enough nitrogen for the plant,

and minimize the requirement of fertilizer.

Although there is an indication that
paraquat affected Rhizobium, its toxicity
mechanism is not clear yet, especially in
correlation with nitrogen fixation (Martani ez
al.,2001). Is paraquat cause growth inhibition
to Rhizobium; disturb the process of nodulation;
decrease the activity of nitrogenase enzyme(s);
or paraquat affect all of the procceses in
symbiotic mutualism between Rhizobium and
the legume for nodulation and nitrogen fixation?

Information about mechanism of
paraquat toxicity to Rhizobium is important
since the role of these bacteria is not only in
nitrogen fixation but also in crop resistence to
pathogen and herbivores by producing
phytoallexin (Hammerschmidt & Smith-
Becker, 1999; Karban & Kue, 1999).
Therefore, the negative impact of paraquat to
Rhizobium, nodule formation, and nitrogen
fixation, in turn will cause growth inhibition,
and decrease the yield. In this study these
probfems were elucidated.

Macroptilium atropurpureum Urtb.
(Siratro™™®) was used as indicator legume plant
for nodulation effectivity of Rhizobium. This
plant was chosen due its widely mutualistic
specification between M. atropurpureum and
Rhizobium (Allen & Allen, 1981), and short
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