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PEMBIMBING PENDAMPING: DR. IR. MAROETO, MP.  

RINGKASAN 

Salinitas merupakan permasalahan penting dipertanian yang dapat 

mempengaruhi sifat fisik, kimia dan biologi tanah yang berpengaruh pada proses 

fisiologis tumbuhan.  Pemanfaatan bakteri PGPR menjadi solusi untuk mengatasi 

amasalah tersebut. Azotobacter merupakan bakteri potensial biofertilizer yang 

berperan sebagai bakteri non simbiotik yang mampu mengikat N2 dari udara. Selain 

itu, Azotobacter dikenal dapat bertahan hidup pada lahan salin. Namun, tidak semua 

Azotobacter dapat tahan pada level salinitas yang sama. Tujuan penelitian ini adalah 

untuk mengetahui level salinitas Azotobacter dapat bertahan hidup dan mengetahui 

apakah peningkata jumlah populasi bakteri pada tanah salin akan diikuti dengan 

peningkatan jumlah nitrogen yang dihasilkan.  

Penelitian ini menggunakan dua rangkaian penelitian, seri pertama 

dilakukan di laboratorium dan seri kedua dilakukan di rumah kaca. Penelitian seri 

pertama yaitu uji daya tumbuh Azotobacter secara in vitro terdiri dari empat 

perlakuan yaitu perbedaan level salinitas pada media pertumbuhan bakteri: 0% 

NaCl (P1); 2% NaCl (P2); 4% NaCl (P3); dan 6% NaCl (P4) dengan lima kali 

ulangan. Penelitian seri kedua yaitu uji daya tumbuh Azotobacter pada  tanaman 

padi di lahan salin yang disusun dengan Rancangan Acak Lengkap (RAL) dengan 

dua faktor dan tiga ulangan. Faktor pertama yaitu pemberian Azotobacter: non 

Azotobacter (A0); dengan Azotobacter (A1). Faktor kedua yaitu level Salinitas 

(Electric Conductivity): kontrol (S0); 2 mS/cm (S1); 4 mS/cm (S2); 6 mS/cm (S3); 

8 mS/cm (S4). Pengamatan dilakukan selama 6 minggu dengan parameter populasi 

bakteri (kedua seri penelitian), kandungan nitrogen tersedia, pH, dan berat kering 

tanaman (seri kedua).  

Hasil Penelitian menunjukkan bahwa salinitas sangat mempengaruhi 

aktivitas bakteri Azotobacter. Azotobacter mampu bertahan sampai level NaCl 4% 

secara in vitro. Azotobacter mampu bertahan pada tanah salin hingga 8 mS/cm. 

Salinitas  lebih berpengaruh terhadap  ketersediaan nitrogen tanah dan produktivitas 

tanaman dibandingkan keberadaan Azotobacter. Peningkatan bobot kering total 

tanaman padi yang diinokulasi dibandingkan dengan yang tidak diinokulasi tersebut 

sebesar 7,13%. 

 

Kata kunci: Salinitas, NaCl, Azotobacter, Nitrogen 

  



 
 

 
 

  



 
 

 
 

 

 

 

Azotobacter Tolerance on Saline Soil  
  

A’isatur Rahmah Aprilia, Rossyda Priyadarshini, Maroeto*)  
 
Faculty of Agriculture, University of Pembangunan Nasinonal Veteran Jawa Timur, Jl. Raya 

Rungkut Madya Gunung Anyar Surabaya 60294, East Java, Indonesia  
 
*corresponding author: maroeto@upnjatim.ac.id  
 

 
Abstract: Expansion and development of agricultural areas are needed, especially 

on marginal lands, which are quite large, such as saline soils. Saline soil is soil that contains 

high enough salt in the soil which can inhibit plant growth. PGPR or Plant Growth 

Promoting Rhizobacteria can be used as an alternative to fertilizers that can improve soil 

quality biologically and play an important role in the food chain which is functionally an 

important part of the biogeochemical cycle such as the carbon, sulfur, nitrogen and 

phosphorus cycle. Azotobacter are non-symbiotic bacteria that can bind N2 from the air. 

Azotobacter can survive in saline fields. However, not all Azotobacter can tolerate the same 

salinity level. This research was conducted to determine the optimum salinity level of 

Azotobacter. Azotobacter isolate testing was carried out on LG media containing NaCl. The 

test consisted of 4 treatments, namely the difference in salinity levels in the bacterial growth 

medium consisting of: P1 (0% NaCl); P2 (2% NaCl); P3 (4% NaCl); and P4 (6% NaCl) 

with 5 replicated. The results showed that Azotobacter was able to survive up to the salinity 

level of 4% NaCl, this was indicated by the higher the NaCl concentration, the less the 

bacterial cell density would be. The highest cell density was found in control or NaCl 0% 

(not saline) with an amount of 8.7 x 105 CFU/g. However, Azotobacter was still able to live 

at a concentration of 4% NaCl, which was 7 x 104 CFU/g, and not at all at a concentration 

of 6% NaCl. 
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Introduction 

The expansion of agricultural areas or extensification is one of the methods used 

for agricultural development in Indonesia. Expansion of the planting area is usually aimed 

at marginal lands due to environmental stresses that can inhibit plant growth. One of the 

marginal lands that is quite large and has the potential to be developed is saline land. Saline 

soil is soil that contains soluble salts and levels are quite high in the soil. Utilization of 

saline soil for agriculture has many obstacles because the dissolved salt in the soil is too 

high in levels. High salt concentrations can cause poisoning of Na+ and Cl- ions throughout 

the cell membrane. In addition, in saline land, Al and Fe poisoning, macro and micro 

nutrient deficiency, and drought often occur (BBSDLP, 2018). 

Saline soils in each region have different levels of salinity and dissolved salts, as 

well as different types of soil. Therefore, for cultivation in saline land, certain techniques 

are needed. One way that can  be done is  the use of  microorganisms  such  as   potential   
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