
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Preface
To cite this article: 2021 IOP Conf. Ser.: Earth Environ. Sci. 653 011001

 

View the article online for updates and enhancements.

You may also like
Time based automatic system of drip and
sprinkler irrigation for horticulture
cultivation on coastal area
A Sudarmaji, S Sahirman, Saparso et al.

-

11th Joint Conference on Chemistry in
Conjunction with the 4th Regional
Biomaterials Scientific Meeting

-

Ability of Wayside Trees as Pb Absorbent
on Jl Jenderal Soedirman Purwokerto
S Samiyarsih, S Santoso, S Lestari et al.

-

This content was downloaded from IP address 103.9.22.65 on 31/03/2023 at 05:18



Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICSARD 2020
IOP Conf. Series: Earth and Environmental Science 653 (2021) 011001

IOP Publishing
doi:10.1088/1755-1315/653/1/011001

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Net assimilation rate, growth and yield of rice
(Oryza sativa L cv Inpago Unsoed 1) with the
application of PGPR in different rate of nitrogen
To cite this article: Purwanto et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 653 012064

 

View the article online for updates and enhancements.

You may also like
The effectiveness of plant growth
promoting rhizobacteria isolated from
Gunung Ciremai National Park forest to
control alternaria blight disease of tomato
N Rizkia and S Wiyono

-

Application of organic amendments and
PGPR on Salibu Rice yield for drought
adaptation
A Fatawi, B Pujiasmanto, Komariah et al.

-

The Effect of Plant Growth Promoting
Rhizobacteria (PGPR) on Germination and
Seedling Growth of Sorghum bicolor L.
Moench
S Widawati and Suliasih

-

This content was downloaded from IP address 103.9.22.65 on 25/03/2023 at 08:11

https://doi.org/10.1088/1755-1315/653/1/012064
/article/10.1088/1755-1315/468/1/012039
/article/10.1088/1755-1315/468/1/012039
/article/10.1088/1755-1315/468/1/012039
/article/10.1088/1755-1315/468/1/012039
/article/10.1088/1755-1315/824/1/012079
/article/10.1088/1755-1315/824/1/012079
/article/10.1088/1755-1315/824/1/012079
/article/10.1088/1755-1315/166/1/012022
/article/10.1088/1755-1315/166/1/012022
/article/10.1088/1755-1315/166/1/012022
/article/10.1088/1755-1315/166/1/012022
/article/10.1088/1755-1315/166/1/012022
/article/10.1088/1755-1315/166/1/012022
/article/10.1088/1755-1315/166/1/012022
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvgIvneivGALVUTutncDZAYooTlGU_VVxrl9YRfrXPF4bzZjVtx8vocgEeEx1R-pcPKKajm7dqqcd-u1oI_-LwXO5gUao4rFBrMfvjAFnU2IW7i-d6lTcXDcnFGx3_1eQq5cf2hp5UZ3VsjudMy98o4RTyxp6o20MSj_kJZa3YCMEZWXnznXwm68C1B0UbokCJlvEhXmOPUz-HOx6fJRytDvxjGqDXCYuxrz8_Z7N6o1VyXggbp5nLIf1OMDNaEKecT_Fele4CnUjg6oRpQy1LR6OAXnqrni1EcTQdhZ5FSRw&sai=AMfl-YSZR0bEEvq0DDTmdjnPwXpDcTU6j823R-SG6gEPEE-gq-JGblW1s9aa_Br75hKtFi9IEQasyJQazWyrKDk&sig=Cg0ArKJSzIaEjGqusUHD&fbs_aeid=[gw_fbsaeid]&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOPArticle%26utm_medium%3DNativeArticle%26utm_campaign%3DFTS2023


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICSARD 2020
IOP Conf. Series: Earth and Environmental Science 653 (2021) 012064

IOP Publishing
doi:10.1088/1755-1315/653/1/012064

1

 
 
 
 
 
 

Net assimilation rate, growth and yield of rice (Oryza sativa L 

cv Inpago Unsoed 1) with the application of PGPR in different 

rate of nitrogen 

Purwanto, T Widiatmoko and B R Wijonarko 

Agrotechnology Departement, Faculty of Agriculture, Jenderal Soedirman University 

Jl. Dr. Suparno KP 125 Purwokerto, Central Java, Indonesia 53122 

 

Corresponding author: purwanto.unsoed@gmail.com 

Abstract. The aims of this research was to study the net assimilation rate, growth and yield of 

rice with the application of PGPR in different rate of nitrogen fertilizer. The experimental was 

conducted in experimental farm of Agriculture Faculty of UNSOED Purwokerto. The 

research was arranged in Randomized Block Design with three replications. The first factor is 

PGPR consortium, and the second factor is dosage of nitrogen fertilizer. The observed 

variables were plant height, number of tillers, plant biomass, leaf greenness, plant biomass, net 

assimilation rate, relative growth rate and yield. Data were analyzed using ANOVA followed 

with DMRT test for mean comparison between group. The results showed that PGPR 

consortium inoculation and nitrogen fertilization have effect on root growth, leaf greenness, 
and plant biomass. The PGPR consortium R08 isolate + R11 isolate and nitrogen fertilizer at 

dose of 1.36 g plant-1 gave highest net assimilation rate of 5.87 g dm-2 week-1. The highest 

grain yield was achieved at nitrogen fertilizer dose of 2.72 g plant-1 at 36.17 g per hill. 

1. Introduction 

Nitrogen is an essential macro nutrient for the growth of rice plants, hence without nitrogen its growth 

and yield will be disrupted. Among rice farmers, mostly, the nitrogen source was obtained from urea 

as type of fertilizer. Currently in 2020, ggovernment provide fertilizer subsidies for both urea sources, 
SP-36 and NPK compounds, which reach 7.9 million tons [1]. The availability and its ease to 

obtaining made the application of urea fertilizer among the farmers was done in excessive dosage by 

most of the farmers [2]. This practice causing low fertilizer application efficiency, and could ne impact 
to the environmental damage due to NO2 emissions resulting from ammonification, nitrification and 

denitrification processes [3]. Previous study [4] stated that the loss of nitrogen in the plant-soil system 

is estimated between 50-70% of the fertilizer dose application. 

The application of nitrogen in high dosage causes nutrient imbalance in the soil. Long-term 
nitrogen application without application of organic fertilizers has effect on reducing soil organic 

matter content and affects the soil biological diversity [5]. Application of urea fertilizer will produce 

NH4
– and it inhibit the methanotroph bacteria in the soil [6]. On the other hand, the application of 

nitrogen fertilizers for a long period in mulberry field soil had effect on reducing the levels of organic 

matter content and soil pH, thereby suppressing the population of Acidobacteria [7]. Application of 

nitrogen fertilizers at a dose of 50 kg ha-1 increased the diazotrophic bacteria population in the 
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rhizosphere of rice plants due to low NH4 concentrations in the soil, but increasing the N dose actually 

decreased the diazotrophic bacteria population [8]. 

Increasing rice production needs to be rationalized without having a negative impact from 
excessive N fertilizer doses on the soil and agricultural environment. Increasing soil biological fertility 

can be done by applying rhizobacteria indigenous paddy soil. The application of biofertilizer in rice 

plants aims to increase the yield and quality of grain yields [9]. Rhizobacteria indigenous of wetland 
soils that have been isolated are Rhizobium sp. LM-5 as N2 fixer bacteria, R08 isolate and R11 isolate 

as rhizobacteria producing IAA [10,11]. As reported earlier Pittol et al [9] biofertilizer cannot replace 

inorganic fertilizers, but as a key to increasing nutrient availability, the application of biofertilizer 

must be precise with the dosage of inorganic fertilizers, especially nitrogen. Previous study Marlina et 
al [12] reported that application of biofertilizer at 300-400 kg ha-1 combined with inorganic fertilizers 

at 75% of the recommended dose increased NPK nutrient uptake and grain yield. Inoculation of 

Stenotrophomonas maltophila at a nitrogen level of 50 kg ha-1 increased photosynthesis and biomass 
of rice plants, but an increase in nitrogen doses to 300 kg ha-1 actually had a negative impact on plant 

photosynthetic activity [8]. Furthermore, the inoculation of Pseudomonas putida-1 at a nitrogen 

fertilizer dose of 200 mg kg-1 of soil increased leaf chlorophyll content, and the application of 
Pseudomonas putida-1 + Azotobacter in 200 mg nitrogen fertilizer mg kg-1 soil increases grain yield 

[13]. According to the previous facts, this study was aimed to know the effect of PGPR inoculation in 

rice to increase net assimilation rate, growth and yield of rice at different rate of nitrogen fertilizer.  

2. Material and methods 

The experiment was conducted in Experimental Farm faculty of Agriculture, Jenderal Soedirman 

Purwokerto, Central Java, Indonesia from May until October 2019, using Inpago Unsoed 1 aromatic 

and high yielding rice variety. The experiment was carried out in Randomized Completely Block 
Design (RCBD) with factorial treatments and three replications. The treatments consisted of two 

factors i.e. consortium of PGPR, and nitrogen dosage. The first factors consisted of K0: control 

(without PGPR application), K1: R08 isolate+R11 isolate, K2: R08 isolate + Rhizobium sp. LM-5, K3: 
R08 isolate + R11 isolate + Rhizobium sp. LM-5. The second factor consisted of N0: without nitrogen 

fertilizer application, N1: 100 kg ha-1 nitrogen fertilizer (equivalent to 1.36 g urea pot-1), N2: 200 kg ha-

1 nitrogen fertilizer (equivalent to 2.72 g urea pot-1).  
Rice seeds were sown on wet paper in petri dish. Before sowing, rice seeds were sterilized using 

HgCl2 0.1% for a minute, then rinsed with sterile water. The sterile seeds were germinated on moist 

paper in the petri dish for 2 weeks. Inoculant PGPR was prepared by inoculating a ose of bacterial 

isolate into 500 ml of NB (Himedia) media, then culturing it in a shaker for 24 h at a speed of 120 
rpm. Bacterial culture was ready for use once it reaches a population density above 107 cfu ml-1. 

Inceptisol soil was prepare as growth medium of rice, it was sieved and powdered with a 2 mm 

sieve. The pots were filled with 12 kg of Inceptisol soils. The phosphate and potassium fertilizer were 
applied before planting with 0.94 g of SP-36 and KCl per pot, respectively. The pot containing the soil 

was watering until it stagnates before planting. The PGPR treatment was carried out by immersing the 

roots of rice seedlings in bacterial culture for 15 minutes, then planting one seedling into per pot. After 
planting, the soil is kept moist by providing adequate irrigation. After the plants are 2 weeks old, 2 to 5 

cm of water was maintained on the soil surface of each pot. Nitrogen fertilizer application was carried 

out at the age of 7 weeks after planting and 35 days after planting each half the dose of treatment.  

Observations were made during vegetative growth until harvest, and harvesting was carried out 
after physiologically maturity of rice grains. The observed variables were root length (measured by 

intersection method, [14]), leaf greenness (Chlorophyl meter SPAD-502Plus Minolta), leaf area, plant 

biomass, nett assimilation rate [15], and grains yield. The data was analyzed by ANOVA with the help 
of SAS 9.1 software, and followed by DMRT at α = 5% for mean comparison.  
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3. Results and discussion  

Based on the analysis of variance, it shows that the application of the PGPR consortium has effect on 

the total root length of rice plants, but not on leaf greenness, stomata density, and stomata opening 
width. On the other hand, an increase in the level of nitrogen fertilization had an effect on total root 

length and leaf greenness, but not on stomata density and stomatal opening width. 

Table 1. The effect of PGPR consortium and dosage of nitrogen fertilizer on total root length and leaf 

greenness 

Treatments Total Root Length (cm) Leaf Greenness (SPAD unit) 

PGPR Consortium   

Control 2448.80 b 29.47 a 
R08 isolate + R11 isolate 4396.50 a 27.82 a 

R08 + Rhizobium sp. LM-5 3231.50 ab 29.55 a 

R08 isolate + R11 isolate + 

Rhizobium sp. LM-5 

3154.20 ab 29.30 a 

Dosage of Nitrogen Fertilizer 

(urea) 

  

0 g plant-1 2396.40 b 22.87 c 
1.36 g plant-1 4045.80 a 29.72 b 

2.72 plant-1 3481.00 ab 34.49 a 
Remark: The number following by same letter in the same column and treatments were not significant different 

according DMRT 5%.  

Table 2. The effect of PGPR consortium and dosage of nitrogen fertilizer on stomata density stomata 

opening width 

Treatments Stomata Density (unit/mm2) Stomata Opening Widht (µm) 

PGPR Consortium   

Control 2085.7 a 3.44 a 
R08 isolate + R11 isolate 2271.2 a 3.61 a 

R08 + Rhizobium sp. LM-5 2670.4 a 3.61 a 

R08 isolate + R11 isolate + 
Rhizobium sp. LM-5 

2338.7 a 3.67 a 

Dosage of Nitrogen Fertilizer 

(urea) 

  

0 g plant-1 2255.8 a 3.63 a 
1.36 g plant-1 2390.7 a 3.67 a 

2.72 plant-1 2378.1 a 3.46 a 
Remark: The number following by same letter in the same column and treatments were not significant different 

according DMRT 5%.  

The PGPR consortium application shows that it affects the total root length, where the consortium 
isolate R08 + isolate R11 gives the longest root length of 4396.50 cm, greater than the consortium R08 

+ Rhiszobium sp. LM-5, R08 + isolate R11 + Rhiszobium sp. LM-5, and control, respectively 3231.50 

cm, 3154.20 cm and 2448.80 cm (Table 1). The application of the consortium isolate R08 + isolate 
R11 was able to increase the total root length of rice plants by 79.54 percent for plants without PGPR 

application. This shows that the application of the PGPR consortium increased the total root length 

compared to the control, even though the application of the consortium R08 + Rhiszobium sp. LM-5, 

R08 + isolate R11 + Rhiszobium sp. LM-5 did not show a significant different total root length 
compared to the treatment without the PGPR consortium application. The PGPR isolates R08 and R11 

were isolates of indigenous paddy soil that were able to produce the auxin group phytohormones, 

namely IAA and were able to increase the roots of rice seedlings [11]. IAA is one of the 
phytohormones that are classified as important natural hormones and can be produced by rhizobacteria 
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so that inoculation with bacteria capable of producing IAA will induce the proliferation of lateral roots 

and root hairs [16]. The inoculation of Bacillus paenibacillus and Comamonas on kiwifruit cuttings 

was able to stimulate root formation, this correlated with the ability of bacteria to produce indole-3-
acetic acid [17]. 

Nitrogen is a macro nutrient which needed by plants in the vegetative phase, its also plays an 

important role in photosynthetic organelles, especially chlorophyll. The results showed that the 
application of nitrogen derived from urea affected the total root length and leaf greenness of rice 

plants. Application of urea 1.26 g plant-1 gave a total root length of 4045.80 cm, however, increasing 

the dose of urea to 2.72 g plant-1 actually decreased the total root length and was not significantly 

different from that without urea fertilization of 3481.00 cm and 2396.40 cm, respectively. The results 
of this study were in line with earlier finding [18], where the nitrogen application significantly 

increases root length than without nitrogen. The nitrogen dosage of 240 kg ha-1 was a moderate dose, 

and its giving longer root length, however increasing the nitrogen dose would decreases root length.  
The leaf greenness variable showed that an increase in the dose reached 2.72 g plant-1 gave the 

highest leaf greenness value of 34.49, significantly different from the 1.72 g plant-1 dose and without 

urea application of 29.72 and 22.87, respectively (Table 1). Leaf greenness values correlate with 
chlorophyll content in rice leaves [19]. Nitrogen is one of the important nutrients in chlorophyll 

biosynthesis, where the synthesis of chlorophyll depends on mineral nutrients so that nitrogen 

availability will play a role in cell division and the formation of photosynthetic active pigments [20]. 

Chlorophyll a and total chlorophyll contents of sunflower plants increased along with the increase in 
nitrogen availability, but the chlorophyll b levels decreased [21].  

Table 3. The effect of PGPR consortium and dosage of nitrogen fertilizer on leaf area (cm2) 

Treatments 3 WAP 5 WAP 7 WAP 

PGPR Consortium    
Control 61.81 a 527.80 a 849.40 a 

R08 isolate + R11 isolate 38.89 b 673.30 a 1312.00 a 

R08 + Rhizobium sp. LM-5 35.87 b 594.30 a 1201.00 a 
R08 isolate + R11 isolate + 

Rhizobium sp. LM-5 

48.19 ab 513.00 a 1162.50 a 

Dosage of Nitrogen 

Fertilizer (urea) 

   

0 g plant-1 42.33 a 421.46 b 885.20 a 

1.36 g plant-1 46.39 a 708.03 a 1188.70 a 

2.72 plant-1 49.84 a 601.80 ab 1320.00 a 
Remark: a value followed by same letter in the same column and treatments were not significant different 

according DMRT 5%. WAP: week after planting. 

The results showed that the plant height at 7 weeks after planting (WAP) did not show any 

difference in both PGPR consortium and nitrogen fertilizer. However, at the age of 7 WAP, it was 

seen that the total leaf area increased in PGPR consortium isolate R08 + R11, isolate R08 + Rhizobium 
sp. LM-5, as well as isolates R08 + R11 + Rhizobium sp. LM-5 when compared without inoculation 

were 1321.00 cm2, 1201.00 cm2, 1162.00 cm2 and 849.40 cm2, respectively. Nitrogen application 

tends to increase the leaf area of rice plants, it can be seen that the widest leaf area was reached at a 
dose of 2.72 g plant-1 of 1320.00 cm2, which is greater than that at a dose of 1.26 g plant-1 and without 

nitrogen application was 1188.70 cm2 and 885.20 cm2 respectively (Table 3). 

PGPR consortium inoculation and nitrogen fertilization until the age of 7 WAP showed a 

significant effect on plant dry biomass. PGPR consortium inoculation has an effect on increasing plant 
biomass compared to without inoculation. Without PGPR inoculation, plant biomass was only 20.27 g 

plant-1, lower than the consortium R08 isolate + R11 isolate, R08 + Rhizobium sp. LM-5, and R08 

isolate + R11 isolate + Rhizobium sp. The LM-5 was 46.22 g plant-1, 26.96 g plant-1, and 23.27 g plant-

1, respectively (Table 4). These results indicate that the PGPR consortium inoculation was able to 
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increase plant biomass by an average of 58.61 percent against the control, and the inoculation of R08 

isolate + R11 isolate was the PGPR consortium which was able to increase the highest biomass of rice 

plants, namely an increase of 128.02 percent. This is related to the ability of the consortium R08 
isolate + R11 isolate which stimulates plant roots. In this treatment, the ability to absorb nutrients and 

water is better, further the supply of nutrients to the leaves is increases and then the plant 

photosynthesis is more optimal. 

Table 4. The effect of PGPR consortium and dosage of nitrogen fertilizer on plant biomass (g) 

Treatments 3 WAP 5 WAP 7 WAP 

PGPR Consortium    

Control 0.32 a 6.82 a 20.27 b 
R08 isolate + R11 isolate 0.23 a 7.19 a 46.22 a 

R08 + Rhizobium sp. LM-5 0.23 a 7.13 a 26.96 a 

R08 isolate + R11 isolate + 

Rhizobium sp. LM-5 

0.28 a 6.40 a 23.27 a 

Dosage of Nitrogen Fertilizer 

(urea) 

   

0 g plant-1 0.24 a 5.31 a 20.09 b 
1.36 g plant-1 0.21 a 7.42 a 37.66 a 

2.72 plant-1 0.34 a 7.93 a 29.85 ab 
Remark: a value followed by same letter in the same column and treatments were not significant different 

according DMRT 5%. WAP: week after planting 

Table 5. Interaction effect between PGPR consortium and dosage of nitrogen fertilizer on net 

assimilation rate (g dm-2 week-1) of rice plant 

 Treatments 
Dosage of N Fertilizer (urea)  

0 g plant-1 1.36 g plant-1 2.72 plant-1   

Control 1.11 b 

B 

2.20 a 

B 

1.44 ab 

B 1.58 

R08 isolate + R11 isolate 2.05 b 
A 

5.87 a 
A 

2.12 b 
A 3.35 

R08 + Rhizobium sp. LM-5 1.94 a 

A 

1.40 a 

C 

2.16 a 

A 1.84 

R08 isolate + R11 isolate + Rhizobium sp. LM-5 2.06 a 
A 

1.91 a 
B 

1.40 a 
B 1.79 

  1.79 2.85 1.78  + 
Remark: a value in the same row following by lower letter and the number in the same column following by 

capital letter were not significant different according DMRT 5%. 

The results showed that nitrogen fertilization had an effect on rice biomass. Fertilization of 

nitrogen at a dose of 1.26 g plant-1 gave the highest plant biomass of 37.66 g, greater than control 

which was only 20.09 g. Increasing the nitrogen dose to 2.72 g plant-1 actually reduced plant biomass 

by 29.85 g. The results of this study was in line with earlier study Ayuni et al [8] which found that 
nitrogen fertilization was able to increase the biomass of rice plants, both inoculated and not 

inoculated by PGPR, and an increase in nitrogen doses. Nitrogen application, urea at high doses, will 

reduce plant biomass due to the high concentration of NH4
 + [22]. 

Plant biomass is the net result of photosynthesis which is translocated as plant dry matter. 

Photosynthesis is the main process responsible for plant growth, and photosynthesis metabolism which 

regulate plant growth in a variety of different nitrogen sources [23]. The increase in biomass will be 
measured by the change in the accumulation of plant dry matter per unit leaf area per unit time or 

known as the net assimilation rate. The results showed that the interaction between the PGPR 
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consortium and nitrogen application dose had effect on the net assimilation rate of rice plants. The 

increase in the dosage of nitrogen application without inoculation of PGPR showed that the highest net 

of assimilation rate of rice was achieved at a dose of 1.26 g plant-1 at 2.20 g dm-2 week-1, greater than 
the control which was only 1.11 g dm-2 week-1. Increasing the dose to 2.72 g plant-1 decreased the net 

assimilation rate by 1.44 g dm-2 week-1. Inoculation of consortium R08 isolate + R11 isolate at various 

doses of nitrogen fertilizer showed that the nitrogen fertilization dose of 1.26 g plant-1 gave the highest 
net assimilation rate of 5.87 g dm-2 week-1, higher than without nitrogen fertilization which was only 

2.05 g dm-2 week-1. Increasing the nitrogen dose actually decreased the net assimilation rate by 2.12 g 

dm-2 week-1. Inoculation of the PGPR consortium R08 + Rhizobium sp. LM-5 and R08 isolate + R11 

isolate + Rhizobium sp. LM-5 at various nitrogen fertilization doses had no effect on the net 
assimilation rate of rice (Table 5).  

Previous study Ayuni et al [8] reported that increasing dosage of nitrogen after addition of 300 kg 

ha-1 reduced photosynthetic activity of rice plant of 56 percent, and photosynthetic activity tended to 
be high at low nitrogen doses possibly due to the initial low requirement of N application. The 

inoculation of Azotobacter and Azospirillum showed better photosynthetic activity during the growth 

phase of the maize plant due to greener leaves, high accumulation of plant dry matter [24].  
Increasing the dosage of nitrogen in the soil tends to suppress the soil microbial population. In 

addition, high nitrogen concentrations in diazotrophic bacteria will suppress the nitrogenase enzyme 

activity so that the N2 fixing activity decreases. It can be seen that the consortium contains Rhizobium 

sp. LM-5 has not been able to increase the net assimilation rate of rice plants even though the nitrogen 

dose is increased. Rhizobium sp. LM-5 is one of the diazotrophic bacteria that are free living bacteria 
in the rhizosphere of rice plants [10]. The application of nitrogen fertilizers with high doses will 

reduce the population and number of bacteria that colonize the roots, as well as suppress the 

nitrogenase activity of diazotrophic bacteria in sugarcane, and Stenotrophomonas maltophila. in rice 
plants [8, 25]. Furthermore, energy-intensive nitrogen fixation by diazotrophic bacteria is suppressed 

when alternative nitrogen sources are available in the rhizosphere, then nitrogenase activity decreases 

at high nitrogen doses [26]. 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

Figure 1. Rice yield under treatments of consortium PGPR and Dosage of Nitrogen fertilizer 

Based on the results of the analysis of variance, the PGPR consortium application has not shown an 

effect on grain yield per hill, but nitrogen fertilization up to 2.72 g plant-1 shows an increase in grain 

yield per hill. The yield of grain per hill shows that the consortium of PGPR R08 isolate + R11 isolate 

and R08 isolate + Rhizobium sp. LM-5 gave the highest grain yield of 29.94 g per hill and 24.95 g per 
hill respectively, which was greater than without inoculation and consortium PGPR R08 isolate + R11 

isolate + Rhizobium sp. LM-5 was 22.06 g per hill and 23.39 g per hill, respectively. Nitrogen 

fertilization increased yield with increasing nitrogen fertilizer dosage. The highest grain yield was 
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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scientific influence of
journals that accounts for both the number of citations

received by a journal and the importance or prestige of
the journals where such citations come from
It
measures the scientific influence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2010 4
2011 12
2012 272
2013 177

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,

three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2010 0.000
Cites / Doc. (4 years) 2011 0.250
Cites / Doc. (4 years) 2012 0.563
Cites / Doc. (4 years) 2013 0.108
Cites / Doc. (4 years) 2014 0.320
Cites / Doc. (4 years) 2015 0.333
Cites / Doc. (4 years) 2016 0.498
Cites / Doc. (4 years) 2017 0.362
Cites / Doc. (4 years) 2018 0.476
Cites / Doc. (4 years) 2019 0.461

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.



Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the

same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years.
External
citations are calculated by subtracting the number of

self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2010 25.00
2011 25 00

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than

research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2010 0
Uncited documents 2011 3
Uncited documents 2012 9
Uncited documents 2013 264
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Melanie Ortiz 5 months ago

Dear Abdel, thank you very much for your comment. SCImago Journal and Country Rank

uses Scopus data, our impact indicator is the SJR. We suggest you consult the Journal

Citation Report for other indicators (like Impact Factor) with a Web of Science data

source. Best Regards, SCImago Team
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SCImago Team
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Alharia Dinata 2 years ago

IOP Conference Series: Earth and Environmental Science - Volume 708 is not available in Scopus.

reply

Vani 2 years ago

good evening, whether this journal is Q4 or Q2 ?
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FEROSKHAN M 2 years ago

IOP Conference Series: Earth and Environmental Science - Volume 573 is not available in Scopus.

But later volumes are available. May I know when will they publish in Scopus?

reply

Melanie Ortiz 11 months ago

Dear Naji, thank you very much for your comment. We suggest you consult the Scopus

database directly. Keep in mind that the SJR is a static image (the update is made one

time per year) of a database (Scopus) which is changing every day. 



The Scopus’ update list can also be consulted here:



https://www.elsevier.com/solutions/scopus/how-scopus-works/content



Best Regards, SCImago Team

M
SCImago Team

A

Melanie Ortiz 2 years ago

Dear Alharia, 



thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/sc

opus/



Best Regards, SCImago Team

M
SCImago Team

V

Melanie Ortiz 2 years ago

Dear Vani,



Thank you for contacting us. 



As said below, we calculate the SJR data for all the publication’s types, but the Quartile’s

data are only calculated for Journals and Book Series.



Best regards, SCImago Team

M
SCImago Team
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Natt 3 years ago

I would like to know the quartile of this journal. Why isn't it showing on the website?

reply

Nurgustaana 3 years ago

Dear SCImago Team!



I want to know previous quartiles of journal (for 2018 and 2019 years). I have tried find information

about a quartile, but discovered just SJR for 2018. Could you please provide information about it?



Yours sincerely, Nurgustaana

reply

Mora 3 years ago

hello, how to search one of journal who publised by IOP, because when i find it by the title, they are

not able in scimagojr but the publisher is available in here, thank you for the respond it means a lot

reply

Melanie Ortiz 2 years ago

Dear Sir/Madam,

thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/sc

opus/



Best Regards, SCImago Team

M
SCImago Team

N

Melanie Ortiz 3 years ago

Dear Natt,



Thank you for contacting us. We calculate the SJR data for all the publication’s types, but

the Quartile’s data are only calculated for Journals and Book Series. 



Best regards, SCImago Team

M
SCImago Team

N

Melanie Ortiz 3 years ago

Dear Nurgustaana,



Thank you for contacting us. We calculate the SJR data for all the publication types, but

the Quartile data are only calculated for Journal type's publications. Best regards,

SCImago Team

M
SCImago Team

M

SCIEX 7500 System - With QTRAP Functionality
Go Beyond with the SCIEX 7500 system. Triple Quad and QTRAP functionality. Learn more.

sciex.com/triple-quad-ms/7500-system
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Dr. Yousif 3 years ago

Dear Sir,






I have published a paper in Earth and Environmental Science Journal (only myself, single author) I

am trying to withdraw it after 28 days of publishing online, is it possible? Could you please tell me

the procedure of withdrawing a paper?



Thank you,

reply

Agustinus Kastanya 3 years ago

need information about renking of the Journal on Scopus

reply

Mahipal 3 years ago

Melanie Ortiz 3 years ago

Dear Mora,




thank you for contacting us. Could you provide us the Title of the journal? We remember

that SCImago Journal & Country Rank shows all the information have been provided by

Scopus. If you didn´t localize the journal in the search engine, it means that Scopus /

Elsevier has not provided us the corresponding data.






Best Regards, SCImago Team

M
SCImago Team

D

Melanie Ortiz 3 years ago

Dear Yousif,



thank you for contacting us.



We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus. 

Unfortunately, we cannot help you with your request, we suggest you to contact the

journal’s editorial staff , so they could inform you more deeply. Best Regards, SCImago

Team

M
SCImago Team

A

Melanie Ortiz 3 years ago

Dear Agustinus, thank you very much for your comment, unfortunately we cannot help you

with your request. We suggest you to consult the Scopus database directly. Remember

that the SJR is a static image of a database (Scopus) which is changing every day. Best

regards, SCImago Team

M
SCImago Team

M

SCIEX 7500 System - With QTRAP Functionality
Go Beyond with the SCIEX 7500 system. Triple Quad and QTRAP functionality. Learn more.

sciex.com/triple-quad-ms/7500-system

OPEN

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CN3Ts2KweZJaWCI-OogPrzL-QCtO6lfFj-eecisgLk_vV2pAOEAEgkNnHe2DpgoCA6A2gAcewoN8DyAEBqAMByAPDBKoEjQJP0B0thdf-U8JdPj0lXrN5GdBm5yhkBZ1ZvhDPhR7JKq1g8WyAvBwi6aTUsIpA8_yJwosMgY9BFWuHy3ECXOD706dR9byocAkqzjK2OHJdMlIhiy8OYgLLtJXoctj6e4hIzUlrDyuhZw68iaDmuRRiedtDMJb4G27uxy0toZAvddSkrvGvbiMZcK33g1Odjdjr9iiAsc4Lt6AKZLH2pWzO43iN-30YqTpOY3ESL-TsIRcvZGgaMO4FR-2lnz_98sUtK7kC9kTN6RhShBqJhWlcVDhHDrscrXi5Ths7-GNIOSFKq6j2P36epJgww20m6UBSn1dZFJAlpXmX2MfaRccfyY9a2S-zMz0s4EGqv8AE8Lnd44QDkAYBoAZRgAfGxMM6iAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIEwgAEAIYGjIBADoIn9CAgICABBCxCfiGyHbrGo9SgAoBmAsByAsBuAwB2BMNiBQD0BUB-BYBgBcB&ae=1&num=1&cid=CAQSQQDUE5ymOdF6yd6FLOrjdSZHQN_92wuOnH1nVsBQreUNv_sAXE91LtYXLHt8Ulex_XQhLX3iwpkWbVrafagao7M-GAE&sig=AOD64_3Xya-JQ1Oue66rYQZCyAcDuaHYag&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://sciex.com/products/mass-spectrometers/triple-quad-systems/triple-quad-7500-system%3Fcampaign%3D10520450595%26content%3D447627112261%26keyword%3D%26device%3Dc%26matchtype%3D%26adgroupid%3D104362106096%26adplacement%3Dwww.scimagojr.com%26utm_medium%3Dpaid_advertising%26utm_source%3Dadwords%26gclid%3DCj0KCQjwt_qgBhDFARIsABcDjOeh_ukU_XCdKUORhxfnlcdAdNZG_GP8zQH3_JRjbvFTJGM8ogQkVSYaAlaZEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CN3Ts2KweZJaWCI-OogPrzL-QCtO6lfFj-eecisgLk_vV2pAOEAEgkNnHe2DpgoCA6A2gAcewoN8DyAEBqAMByAPDBKoEjQJP0B0thdf-U8JdPj0lXrN5GdBm5yhkBZ1ZvhDPhR7JKq1g8WyAvBwi6aTUsIpA8_yJwosMgY9BFWuHy3ECXOD706dR9byocAkqzjK2OHJdMlIhiy8OYgLLtJXoctj6e4hIzUlrDyuhZw68iaDmuRRiedtDMJb4G27uxy0toZAvddSkrvGvbiMZcK33g1Odjdjr9iiAsc4Lt6AKZLH2pWzO43iN-30YqTpOY3ESL-TsIRcvZGgaMO4FR-2lnz_98sUtK7kC9kTN6RhShBqJhWlcVDhHDrscrXi5Ths7-GNIOSFKq6j2P36epJgww20m6UBSn1dZFJAlpXmX2MfaRccfyY9a2S-zMz0s4EGqv8AE8Lnd44QDkAYBoAZRgAfGxMM6iAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIEwgAEAIYGjIBADoIn9CAgICABBCxCfiGyHbrGo9SgAoBmAsByAsBuAwB2BMNiBQD0BUB-BYBgBcB&ae=1&num=1&cid=CAQSQQDUE5ymOdF6yd6FLOrjdSZHQN_92wuOnH1nVsBQreUNv_sAXE91LtYXLHt8Ulex_XQhLX3iwpkWbVrafagao7M-GAE&sig=AOD64_3Xya-JQ1Oue66rYQZCyAcDuaHYag&client=ca-pub-7636113250813806&rf=1&nb=7&adurl=https://sciex.com/products/mass-spectrometers/triple-quad-systems/triple-quad-7500-system%3Fcampaign%3D10520450595%26content%3D447627112261%26keyword%3D%26device%3Dc%26matchtype%3D%26adgroupid%3D104362106096%26adplacement%3Dwww.scimagojr.com%26utm_medium%3Dpaid_advertising%26utm_source%3Dadwords%26gclid%3DCj0KCQjwt_qgBhDFARIsABcDjOeh_ukU_XCdKUORhxfnlcdAdNZG_GP8zQH3_JRjbvFTJGM8ogQkVSYaAlaZEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CN3Ts2KweZJaWCI-OogPrzL-QCtO6lfFj-eecisgLk_vV2pAOEAEgkNnHe2DpgoCA6A2gAcewoN8DyAEBqAMByAPDBKoEjQJP0B0thdf-U8JdPj0lXrN5GdBm5yhkBZ1ZvhDPhR7JKq1g8WyAvBwi6aTUsIpA8_yJwosMgY9BFWuHy3ECXOD706dR9byocAkqzjK2OHJdMlIhiy8OYgLLtJXoctj6e4hIzUlrDyuhZw68iaDmuRRiedtDMJb4G27uxy0toZAvddSkrvGvbiMZcK33g1Odjdjr9iiAsc4Lt6AKZLH2pWzO43iN-30YqTpOY3ESL-TsIRcvZGgaMO4FR-2lnz_98sUtK7kC9kTN6RhShBqJhWlcVDhHDrscrXi5Ths7-GNIOSFKq6j2P36epJgww20m6UBSn1dZFJAlpXmX2MfaRccfyY9a2S-zMz0s4EGqv8AE8Lnd44QDkAYBoAZRgAfGxMM6iAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIEwgAEAIYGjIBADoIn9CAgICABBCxCfiGyHbrGo9SgAoBmAsByAsBuAwB2BMNiBQD0BUB-BYBgBcB&ae=1&num=1&cid=CAQSQQDUE5ymOdF6yd6FLOrjdSZHQN_92wuOnH1nVsBQreUNv_sAXE91LtYXLHt8Ulex_XQhLX3iwpkWbVrafagao7M-GAE&sig=AOD64_3Xya-JQ1Oue66rYQZCyAcDuaHYag&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://sciex.com/products/mass-spectrometers/triple-quad-systems/triple-quad-7500-system%3Fcampaign%3D10520450595%26content%3D447627112261%26keyword%3D%26device%3Dc%26matchtype%3D%26adgroupid%3D104362106096%26adplacement%3Dwww.scimagojr.com%26utm_medium%3Dpaid_advertising%26utm_source%3Dadwords%26gclid%3DCj0KCQjwt_qgBhDFARIsABcDjOeh_ukU_XCdKUORhxfnlcdAdNZG_GP8zQH3_JRjbvFTJGM8ogQkVSYaAlaZEALw_wcB


3/25/23, 3:18 PM IOP Conference Series: Earth and Environmental Science

https://www.scimagojr.com/journalsearch.php?q=19900195068&tip=sid&clean=0 7/9

Dear Admin,




How could our journal include in your IOP?

reply

Mursalin 3 years ago

Dear SCImago Team






My name is mursalin from Jambi City, Indonesia. I have published my article titled The Effect of

Temperature on MDAG Purification Using Creaming Demulsification Technique at the IOP

Conference Series: Earth and Environmental Science, Volume 309, conference 1 and could be

accessed at: https://iopscience.iop.org/article/10.1088/1755-1315/309/1/012068. But why until

now it does not appear into Google Scholar and my account.






Please help me to resolve the issue. Thank you for your kindness. I am waiting for good news from

you.






Sincerelly,



Mursalin






reply

Танзиля Созаева 3 years ago

Доброго времени суток! Интересует информация по квартилю журнала (издания)

reply

Melanie Ortiz 3 years ago

Dear Mahipal,



thank you for contacting us.



We suggest you to contact the IOP’s editorial staff , so they could inform you more deeply.

If you would like to make an application to Scopus, please contact them to help you with

this issue here: https://www.elsevier.com/solutions/scopus/content/content-policy-and-

selection



http://suggestor.step.scopus.com/suggestTitle/step1.cfm 



Best Regards, SCImago Team

M
SCImago Team

M

Melanie Ortiz 3 years ago

Dear Mursalin,






Thank you for contacting us. Unfortunately, we can not help you with your request. Maybe

other users can help you. Best Regards, SCImago Team

M
SCImago Team

N
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syaiful 5 years ago

I am very interested to send my paper to this conference









best regards






syaiful
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Name 


Email



(will not be published)
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specific journal. The purpose is to have a forum in which general doubts about the processes of publication in the

journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular

articles, maintain the dialogue through the usual channels with your editor.

Melanie Ortiz 3 years ago

Dear user, thank you very much for your request. You can consult that information in SJR

website. Best Regards, SCImago Team

M
SCImago Team

S

Elena Corera 5 years ago

Dear user, in the link below you will find the information corresponding to the author's

instructions of this journal. Best regards, SCImago Team



https://publishingsupport.iopscience.iop.org/author-guidelines-for-conference-

proceedings/
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achieved at a nitrogen fertilization dose of 2.72 g plant-1 of 36.17 g per clump (Figure 1). Nitrogen 

fertilization up to a dose of 2.72 g plant-1 can increase grain yield by 273.66 percent compared to 

without nitrogen fertilization. The increase in nitrogen fertilizer dosage from 1.36 g plant-1 to 2.72 g 
plant-1 stimulated an increase in grain yield by 40.96 percent. 

4. Conclusion 

PGPR consortium inoculation and nitrogen fertilization have effect on root growth, leaf greenness, and 
plant biomass. The PGPR consortium R08 isolate + R11 isolate and nitrogen fertilization at a dose of 

1.36 g plant-1 gave highest net assimilation rate of 5.87 g dm-2 week-1. The highest grain yield was 

achieved at nitrogen fertilization of 2.72 g plant-1 at 36.17 g per hill. 
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