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Mekong Delta is a the biggest area for the production of 

rice in Vietnam. Total area for rice production was 

approximately 4,4 million ha (Vietnam Statistical, 2013). In 

the year 2013, total production of rice in MD was nearly 25 

million tons. 

The application of mineral fertilizers is the most 

advantageous and the fastest way to increase crop yields. 

INTRODUCTION 



The excessive use of synthetic agrochemicals in crop 
production and in soil fertility management causes 
residue toxicity and environmental pollution. 

The reduced use of synthetic agrochemicals in crop 
production and to maintain soil fertility by alternative 
means is the subject of investigation.  

The challenge is to continue sustainable agricultural crop 
production through minimization of harmful effect of 
fertilization 



Among the different alternatives, plant growth-promoting 
rhizobacteria (PGPR) could be a promissing substitute. 
PGPR with non legume crops such as rice have got 
beneficial effects through: 
 - biological nitrogen fixation (Bashan and Levanony, 
1990),  
- increased root growth (Mia et al., 2012),  
- production of phytohormones (Tan et al., 2014),  
- phosphate solubilizing (Charbot et al., 1996)  
- disease control (Ramamoorthy et al. 2001). 



A field trial was carried out in acid sulphate paddy soil to 

study the effect of Azospirillum lipoferum as a PGPR on 

the growth of a local rice variety cultivated in Mekong 

Delta, Vietnam. 



Characteristics Chemical 
analysis 

Mechanical analysis (%) 

pH (H2O) 5.2 Clay                         60.8 

Organic C (%) 1.83 Loam                        38.4 

Total N (%) 0.071 Sand                          0.68 

Total P2O5(%) 0.076 

Available P2O5(%) 11.4 

Exchangeable K2O 1.46 

EC (mS/cm) 2.83 

MATERIALS AND METHODS 

Table 1. Chemical and mechanical characteristics of 
experimental site soil 



The soil was divided into plots (4m x 5m). The experiment 
included 6 treatments with four replicates using the 
randomized complete block design as follows 
Treatment 1: Uninoculated seeds and 0N  
Treatment 2: Uninoculated seeds and applied 100N(100%N)  
Treatment 3: Azospirillum +0N  
Treatment 4: Azospirillum +25N  
Treatment 5:  Azospirillum +50N  
Treatment 6:  Azospirillum +75N 30 P2O5 +30 K2O 

30 P2O5 +30 K2O WERE APPLIED TO ALL TREATMENTS 



Peat based inoculants Azospirillum lipoferum 

(2.6x109CFU/g) was used to coat germinated seeds 1 

hour before sowing at the dose of 5kg of inoculant/ha. 

Pesticides were applied when needed. 



Plant samples were taken at two stages of growth. Color 
leaf index, plant height, root length at 50 days after sowing 
(DAS) was recorded. 

The second sampling was taken at harvesting. Plant height, 
length of panicle, number of panicle/m2, 1000- seed 
weight, dry weight of straw, and rice yield were 
determined. 

Data of the experiment were analysed using Stahgraphics 
Centuron XV.II software. 



RESULTS AND DISCUSSIONS 



Treatments Leaf color 
index 

Plant height (cm) 

1 - Azo + 0N  3.09d      72.8d 

2 - Azo +100N  4.31ab      82.5a 

3 +Azo +0N  3.08d      74.5cd 

4 +Azo +25N  4.12b      79.5ab 

5 +Azo +50N  4.30ab      81.6ab 

6 +Azo +75N  4.40a      82.1ab 

CV (%) 4.73      3.56 

Table 2: Some agricultural characteristics of rice plant at 50DAS 

12% 



1: - Azo + 0N; 2: - Azo +100N; 3: +Azo +0N ;4: +Azo +25N; 5: +Azo +50N; 6: +Azo +75N 

Fig. Effect of Azospirillum and inorganic nitrogen fertilizer on the 
development of rice root 

5: increased 56.2% 



This might be because of the phytohormone synthesized 
by Azospirillum lipoferum helped increase the root length 
of inoculated rice (Tan et al., 2014).  
According to Fulchieri et al. (1991), Azospirillum 
lipoferum could synthesize auxin, GA3 and Iso-GA3 and 
they could stimulate the root length of inoculated plants. 
Kapunik and Okon (1983) found that this bacteria could 
increase root length of inoculated wheat 20.6%. 



Treatments Plant 
height 
(cm) 

Length of 
panicle 

(cm) 

Number of 
panicle/m2 

1 - Azo + 0N  76.3d 18.0d    300b 
2 - Azo +100N  96.6a 22.4ab    593a 
3 +Azo +0N  78.5d 19.1cd    352b 
4 +Azo +25N 82.2cd 20.7abc    513a 
5 +Azo +50N 92.1ab 21.7ab    592a 
6 +Azo +75N 96.5a 22.4a    610a 

CV (%) 4.65 5.85    14.10 

Table 3: Effects of inorganic nitrogen and  
Azospirillum inoculants on rice yield components 

97.3% 



Azospirillum inoculants increased the length of panicle of 
inoculated rice 20.5% compared to the control without 
inoculation. Number of panicle /m2 of inoculated rice 
increased 17.3% compared to the control without 
inoculation.  
When applied Azospirillum to rice, Sharief et al. (2006) 
found that this PGPR could increase number of panicle 
/m2  2.8% when they carried out the field experiment in 
Egypt 



Treatments 1000-seed 
weigth (g) 

Dry weigth of straw 
(tons/ha) 

1 - Azo + 0N  22.3e     2.14c 
2 - Azo +100N 24.9ab     5.41a 
3 +Azo +0N  23.1d     2.35c 
4 +Azo +25N 24.4bc     4.20b 
5 +Azo +50N  24.9ab     5.30a 
6 +Azo +75N  25.1a     5.42a 

CV (%) 1.87     13.34 

Table 3: Effects of inorganic nitrogen and  
Azospirillum inoculants on rice yield components 

147.6% 



Dry weigth of straw of inoculated rice combined with 
50%N, 75%N and uninoculated rice applied 100%N was 
not significantly different. This showed that inorganic 
nitrogen or biological nitrogen played an important role in 
promoting plant biomass.  

Dobbelare et al. (2001) found that PGPR significantly 
increased the biomass of wheat grown in the field. 



1: - Azo + 0N; 2: - Azo +100N; 3: +Azo +0N ;4: +Azo +25N; 5: +Azo +50N; 6: +Azo +75N 

5: increased 388%, The same results were found by Peoples and Cranswell (1992) 
on rice, maize, wheat and sorghum  

Fig. Effect of PGPR and inorganic nitrogen on the rice yield 



CONCLUSIONS AND SUGGESTIONS 

Conclusions: 
 
Plant growth promoting bacteria Azospirillum lipoferum 
could support good growth of plants, enhance root length, 
increase length of panicle, number of panicle/m2, support 
rice biomass, and especially increase rice yield. 
 
we can conclude that the NPK uptake and management 
can be improved by the use of PGPR in rice cultivation, 
and their application may be much more beneficial in the 
agricultural field in Mekong Delta of Vietnam. 



Suggestion 

Several field trials should be done at different provinces 

in MD to confirm the beneficial effects of PGPR for the 

cultivation of rice in Mekong Delta 
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