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The research aimed to examine effectiveness of amelioration on soil fertility using Bokashi and 
mycorrhizae in order to increase yield of maize and to reduce dose of inorganic fertilizers appliedto 
maize. The research was conducted in two stages (2013 – 2014). The first year research was conducted 
to examine effectiveness of Bokashi and mycorrhizae on maize growth and yield. The second year 
research was conducted to examine effectiveness of Bokashi and mycorrhizae  in  reducing  dose of 
inorganic fertilizers applied to  maize. Result of the research showedthat the increasing dose of Bokashi 
from 10 t ha

-1
to 20 tha

-1
was followed by the increasing growth and yield of maize.However if the dose 

was increased from 20 t ha
-1

to 30 t ha
-1

, there was no significant increase in maize growth. Iintegration 
of AMF and Bokashi of10 t ha

-1
resulted in higher yield than using Bokashi solely. On the other hands, 

the application of ameliorant Bokashi of20 t ha
-1

and combination  between AMF and Bokashi 10 t ha
-

1
were able to reduce the need of inorganic fertilizersapplied to maize for about 50%. 
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INTRODUCTION 
Most of agricultural lands in Indonesia has low 
organic matters in the soil, particularly on dry 
lands that contain organic matters less than 1%. 
Such condition occurs due to intensive farming 
practices that emphasizes on the application of 
chemicals (fertilizers and pesticides) continuously 
in order to achieve maximum production. Such 
intensive farming practices have been able to 
sustain crop production stability, however, it tends 
to the occurrence of production leveling off even 
though greater amount of chemicals have been 
added. Besides that, intensive farming practices 
have negative impact on soil, such as reducing 
soil organic matters. Soil organic matters play 
important roles in determining soil ability to 
support the crop growth .Low organic matters 
contents (< 2%) will reduce capacity of the soil 
buffer, which lead to low efficiency of fertilizer 

application (Hairiah et al. 2000). Syekhfani (1997) 
stated that organic matters in the soil contain 
weathering-resistant compounds, such as more, 
which becomes important component in water and 
nutrient buffer mechanism in the soil.  
Increasing organic matters content can be done 
by using ameliorant. Bokashi is an ameliorant, 
which is easily used. Bokashiis an organic 
fertilizer, as the product of organic matters 
fermentation that can be found in stable manure 
form by using EM (effective microorganism). EM 
technology in Bokashi could accelerates stable 
manure decomposition, so that Bokashi is readily 
usable in shorter time. Some researches stated 
that the application of Bokashi could improve soil 
structures, increase absorption ability of the soil to 
water, increase microorganism activities in the 
soil, and as nutrient sources for the crops (Celik, 
Ortas andKilic, 2004; Zahrah, 2011; Iliyin et al. 
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2012).  
Weakness of the organic fertilizer is low nutrient 
content and slow availability process, therefore, in 
order to increase the yield, it should be equipped 
by applying soil’s microbe that could increase 
effectiveness of the microbial activities and assist 
the nutrient adsorption for the crops. 
Arbuscularmycorrhizal fungi (AMF) are the soil’s 
microbe, which are important to be further 
researched, as they can  increase nutrients 
adsorption, such as N, Pand K. Baligar et al. 
(2001) stated that arbuscular mycorrhizal fungi 
can improve rooting condition of the crop, 
increase water absorption to the crops through 
hypha intertwined, increase resistance of the crop 
to drought, increase microbial activities in the soil, 
which are useful, such as Rhizobium, as well as 
increase resistance of the crop to pathogen 
infection, particularly that infect the rooting 
system. Makarian et al.(2013) also reported  that 
the application of arbuscular mycorrhizal  can 
increase tolerant to stress due to excessive 
herbicide application. 

 
MATERIALS AND METHODS 
The research was conducted in two stages (2013 
– 2014).  The first year research was emphasized 
to examine effectiveness of Bokashi and 
mycorrhizae on maize growth and yield.  The 
second year, experiment was conducted to 
examine effectiveness of Bokashi and 
mycorrhizae in reducing dose of inorganic 
fertilizers applied to maize. All stages of the 
experiment were conducted in the field at the 
experimental farm of the Faculty of Agriculture, 
University of Brawijaya, Kepuharjo village, 
Karangploso Sub district, Malang,at the altitude of 
505 m above sea level. Soil of the farm is 
classified as aninceptisol. The farm has minimum 
temperature ranging from18 to 22°C, maximum 
temperature ranging from 25 to 29°C, and rainfall 
of about 1500 mm/year. 

Effectiveness test of Bokashi and 
mychorrizaeon maize growth and yield 
Treatments tested in the first year experiment 
were P0  (inorganic fertilizer 100%), P1 (Bokashi  
10 t ha

-1
+ Inorganic fertilizer 100%), P2 (20 t 

Bokashi ha
-1

+ Inorganic fertilizer 100%), P3 (30 t 
Bokashi ha

-1
+ Inorganic fertilizer 100%), P4 (AMF 

+ Inorganic fertilizer 100%), P5 (AMF + 10 
tBokashi ha

-1
+ Inorganic fertilizer 100%),  P6  

(AMF+ 20 tBokashi ha
-1

+ Inorganic fertilizer 
100%), and  P7 (AMF+ 30 t Bokashia

-1
+ Inorganic 

fertilizer 100%). The eight treatments were 

arranged in a randomized block design with three 
replicates. The research was non factorial 
experiment. 
Effectiveness test of Bokashi and mychorrizae 
to reduce dose of inorganic fertilizer on maize. 
Treatments tested in the second year experiment 
were combinations of bokashi application as the 
main plot (O0= 0 t bokashi ha

-1
, O1= 10 t bokashi 

ha
-1

, and O3= 20 t bokashi ha
-1

), and NPK fertilizer 
application as the sub plot (A1= 100% NPK 
15:15:15, A2= 75% NPK 15:15:15, and A3= 50% 
NPK 15:15:15). The nine treatment combinations 
were arranged in a split plot design with three 
replicates. The research was a factorial 
experiment. 
Observation on growth parameters included crop 
height, leaf area, and total dry weight of the crop. 
Observation on yield component included dry 
weight of ear, weight of grain yield and weight of 
1000 grains. The obtained data of observation will 
be analyzed using analysis of variance (F-test) at 
the level 5, followed by Duncan’s test at level 5% 
in order to find out differences among treatments 
 
RESULTS AND DISCUSSION 

Effectiveness test of Bokashi fertilizer and 
AMFon maize growth and yield 

 For growth component, diverse doses of 
Bokashi that were applied solely or combined with 
AMF, significantly increased the crop height, leaf 
area, and dry weight of maize during the 
observation at 56 and 70 days after planting 
(Table 1). The results showed that application of 
soil ameliorant, such as Bokashi, was able to 
increase the crop growth. The increasing dose of 
Bokashi from 10 t ha

-1
to 20 t ha

-1
wasfollowed by 

the increasing growth of crop. However if the dose 
was increased from20 t ha

-1
to 30 t ha

-1
, there was 

no significant increase of maize growth. The 
integration of AMF and Bokashi resulted in higher 
yields than the application of Bokashi solely. This 
can be proven on the P6 (AMF + Bokashi20t ha

-1
+ 

Inorganic fertilizer 100%) andP7 (AMF+ 
Bokashi30 t ha

-1
+ Inorganic fertilizer 100%) 

treatments that had the highest yields for the crop 
height, leaf area, and dry weight of the crops in 
comparison with other treatments. This proved 
that AMF and Bokashi had become mutual 
symbiosis in increasing growth of maize crops. 
AMF could increase nutrient adsorption, 
generated from Bokashi, and it could increase 
viability of the crops.  
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Table 1. Mean of maize height, leaf area and total dry weight of maize as a result of Bokashi 
and AMF treatment during the observation at 56 and 70 dap. 

 

Treatment Plant height (cm) Leaf area(cm
2
) Total dry weight of crop 

(g) 

56dap 70dap 56dap 70dap 56dap 70dap 

P0 80.92 a 99.93 a 912.87 a 1242.32 a 12.47 a 25.91 a 

P1 83.67 bc 105.23 b 932.50 a 1464.31 b 13.04 ab 28.77 b 

P2 85.82 d 110.82 c 968.26 b 1720.55 c 13.83 bc 36.10 c 

P3 84.92 cd 112.09 c 972.78 b 1705.58 c 13.91 cd 36.70 c 

P4 82.76 ab 104.15 b 939.68 ab 1305.42 a 13.29 bc 28.00 b 

P5 84.54 bc
d 

112.50 c 983.47 bc 1748.29 c 14.70 d 38.72 d 

P6 88.21 e 119.29 d 999.57 c 2002.84 d 16.03 e 41.97 e 

P7 88.21 e 119.34 d 999.98 c 1991.26 d 16.06 e 41.57 e 

Notes :Numbers followed by the same letter show insignificant difference based on Duncan’s test 5% 
(p = 0.05); dap=days after planting.P0  =inorganic fertilizer 100%, P1 =Bokashi  10 t ha

-1
+ Inorganic 

fertilizer 100%, P2 =20 t Bokashi ha
-1

+ Inorganic fertilizer 100%, P3 =30 t Bokashi ha
-1

+ Inorganic fertilizer 
100%, P4 =AMF + Inorganic fertilizer 100%, P5 =AMF + 10 tBokashi ha

-1
+ Inorganic fertilizer 100%,  P6  

=AMF+ 20 tBokashi ha
-1

+ Inorganic fertilizer 100%, and  P7 =AMF+ 30 tBokashia
-1

+ Inorganic fertilizer 
100%. 

  
Table 2.Mean of dry weight of ear, weight of seeds/crop, yield and weight of 1000 grains of 

maize as a result of the treatment between Bokashi and CMA 

Treatme
nt 

Dry weight of ear 
(g) 

Weight of 
seeds/crop 

Yield (ton ha
-1

) Weight of 
1000grains 

P0 103.83 a 98.38 a 5.62 a 223.7 a 

P1 125.53 a 100.55 a 5.75 a 229.9 b 

P2 155.06 b 106.91 b 6.11 b 246.3 c 

P3 171.14 bc 109.36 b 6.25 b 243.9 c 

P4 130.81 ab 107.34 b 6.13 b 233.4 b 

P5 196.94 c 118.21 c 6.75 c 248.3 c 

P6 277.92 d 125.53 d 7.17 d 260.9 d 

P7 284.31 d 125.32 d 7.16 d 261.8 d 

Notes :Numbers followed by the same letter show insignificant difference based on Duncan’s test 5% (p = 
0.05).P0  =inorganic fertilizer 100%, P1 =Bokashi  10 t ha

-1
+ Inorganic fertilizer 100%, P2 =20 t Bokashi ha

-

1
+ Inorganic fertilizer 100%, P3 =30 t Bokashi ha

-1
+ Inorganic fertilizer 100%, P4 =AMF + Inorganic 

fertilizer 100%, P5 =AMF + 10 tBokashi ha
-1

+ Inorganic fertilizer 100%,  P6  =AMF+ 20 tBokashi ha
-1

+ 
Inorganic fertilizer 100%, and  P7 =AMF+ 30 tBokashia

-1
+ Inorganic fertilizer 100%.

 
 
Results of the research agreed with results of 

the research done by Astiko et al. (2013), which 
showed that the increasing growth was due to 
integration between the application of AMF and 
organic fertilizer. Furthermore, Quilambo (2003) 
stated that AMF could increase both macro- and 
micronutrients adsorption by the crops, which 
were infected from the soil, so that the increasing 
nutrients adsorption has affected on the 
increasing biomass of the crop.  

The increasing growth component because of 
Bokashi and AMF application was followed by the 
increasing yields. The integration of AMF and  

 
 
Bokashi showed higher yields than the 

application of Bokashi solely. This can be proven 
from the P6 (AMF +20 tbokashi ha

-1
+ Inorganic 

fertilizer100%) and P7 (AMF + 30 tbokashiha
-1

+ 
Inorganic fertilizer 100%) treatments, which 
resulted in the highest dry weight of ear, weight of 
seeds/crop, yield (t  ha

-1
) and weight of 1000 

grains in comparison with other treatments. On 
the other hand, application of AMF on the P5 
(AMF +10 tbokashi ha

-1
+ Inorganic fertilizer 100%) 

was able to produce higher weight of seeds per 
crop and grain yields (t ha

-1
)than the application of 

Bokashi solely by dose of 10 ,20 and 30 t ha
-1

 (P1, 
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P2, P3). Results of decomposition and 
mineralization of nutrients from Bokashi would be 
easily absorbed by the crops, which had been 
infected by AMF, so that a low dose of Bokashi 
could produce optimal yield of maize. In 
accordance with results of the research conducted 
by Jan et al. (2014), AMF inoculation with 
compost, whether in ½ dose (half compost) as 
well as 1 dose (full compost), resulted in better 
growth and yield of wheat. Bokashi contains 
organic materials, which can trigger AMF 
development in the soil. Some research works 
reported that increasing AMF colonization at the 
rooting zone is due to the application of organic 
matters (Yusnaini, 2009; Astiko, 2013) 

Effectiveness test of AMF and Bokashi 
fertilizer in reducing dose of inorganic 
fertilizer applied to maize  

Results of the first year experiment showed 
that the application of Bokashi and AMF 
significantly increased growth and yields of maize. 
The increasing dose of Bokashi from 10 t ha

-1
to 

20 t ha
-1

was followed by the increasing growth 
and yields of maize. However, if the dose was 
increased from 20 t ha

-1
to 30 t ha

-1
, there was no 

significant increase in growth and yield of maize. 
The integration of AMF and 10 t bokashiha

-1 

showed higher yield than the application of 
Bokashi solely. Therefore, experiment in the 
second year was intended to find out 
effectiveness of Bokashi fertilizer and AMF by 

reducing the application of inorganic fertilizer 
(NPK 15:15:15) in breeding maize.  

The results showed that there were no 
interactions between organic fertilizer treatments 
and dose of inorganic fertilizer on parameters of 
the maize height and chlorophyll index during the 
observation at 50 and 70 dap. The application of 
20 t bokashi ha

-1
 and the integration of AMF and 

10 tbokashiha
-1

 significantly increased the crop 
height and chlorophyll index of the maize. The 
application of soil ameliorant that derived from 
organic matters resulted fulvic and humic acids, 
which played important roles in binding Fe and Al 
that are soluble in the soil, therefore P availability 
would increase. Besides that, adding some 
organic matters would increase biological 
activities in the soil and trigger the beneficial 
microorganism growth including AMF (Hairiah et 
al. 2000). Dawson et al. (2008) stated that adding 
organic matters made the nutrients were in stable 
form, so that it can be easily stored and 
distributed to the rooting zone. On the other 
hands, reduced dose of inorganic fertilizer has 
significantly reduced the crop height and 
chlorophyll index of maize. Sumarno (2007) stated 
efforts to increase nutrients content in the soil still 
require the application of inorganic fertilizer due to 
nutrient status in the soil is still low and has not 
been able to support the crop growth optimally. 

 

Table 3. Mean of the crop’s height and chlorophyll index as a result of organic fertilizer 
treatment and dose of inorganic fertilizer. 

 

Treatment Height of crop (cm) Chlorophyll index 

50 dap 70 dap 50 dap 70 dap 

Organic fertilizer         

Without organic fertilizer 113.36 a 170.00 a 43.18 a 48.40  

Bokashi 20 ton ha
-1

 125.64 b 178.89 b 51.90 b 49.04  

Bokashi 10 ton ha
-1

 + AMF 127.47 b 180.31 b 51.92 b 49.87  

Duncan 5%       Insig  

Inorganic fertilizer         

100% NPK 15:15:15 124.14 b 178.94 b 51.37 b 50.01 b 

75% NPK 15:15:15 121.89 a 175.81 a 48.78 a 48.61 a 

50% NPK 15:15:15 120.44 a 174.44 a 46.85 a 48.70 a 

Duncan 5%         

Notes: Numbers followed by the same letter show insignificant difference based on Duncan’s test 5% 
(p = 0.05), insig = insignificant. 
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Table4. Mean of leaf area and dry weight of cropas a result of organic fertilizer treatment and 
dose of inorganic fertilizer. 

Variable of 
observation 

Age 
(dap) 

 

Organic fertilizer Inorganic fertilizer 

100% NPK 
15:15:15 

75% NPK 
15:15:15 

50% NPK 
15:15:15 

 60 Without organic fertilizer 467.74 bc 456.59 b 394.03 a 

Leaf area 
(cm

2
) 

20 tbokashi ha
-1

 574.96 f 497.10 cd 488.69 bc 

 10 tbokashi ha
-1

 + AMF 546.65 ef 526.71 de 487.71 bc 

Dry weight 
of crop (g) 

60 Without organic fertilizer 77.27 ab 77.47 ab 75.18 a 

20 tbokashi ha
-1

 83.05 d 78.87 bc 77.05 ab 

10 tbokashi ha
-1

 + AMF 87.48 e 81.35 cd 81.05 cd 

70 Without organic fertilizer 84.30 b 81.85 a 81.93 a 

20 tbokashi ha
-1

 94.60 ef 91.25 d 88.20 c 

10 tbokashiha
-1

 + AMF 95.56 f 93.55 e 88.85 c 

Notes: Numbers followed by the same letter show insignificant difference based on Duncan’s test 5% 
(p = 0.05).

Interaction between organic fertilizer 
treatment and dose of inorganic fertilizer had 
significant effects on leaf area during the 
observation at 60 dap and dry weight of the crop 
during the observation at 60 and 70 dap (Table 4). 
The application of 20 tbokashi ha

-1
along with 

doses of inorganic fertilization100% 
recommended dose had higher leaf area and dry 
weight of the crops than 75% and 50% 
recommended dose. However, application of 10 
tbokashi ha

-1
 + AMFalong with doses of inorganic 

fertilization 100% recommended dose had higher 
leaf area than dose of 50%, and also resulted 
higher dry weight of crops than doses of 75% and 
50%. On treatment dose of inorganic fertilizer, 
whether high (100%), moderate (75%), and low 
(50%), adding some ameliorant such as 20 
tbokashi ha

-1
 or combination  10 tbokashi ha

-1
 + 

AMF  increased leaf area and dry weight of maize. 
Bokashi contains organic matters would increase 
soil organic matters contents. Besides that, 
nutrients in Bokashi are more readily available for 
the crops than stable manure because Bokashi 
contains EM that could accelerate decomposition 
the organic matters (Vetayasuporn, 2006). 
Organic matters in Bokashi will increase cation 
exchange capacity in the soil, so that the nutrient 
would not be easily lost from the rooting zone due 
to leaching or volatilization (Zahrah, 2011). 
Bokashi integrated with AMFcould increase 
nutrient adsorption, so that the crop will be able to 
produce higher leaf area and dry weight in 
comparison with no soil amandment.  Nyaga et al. 
(2014) also reported application of AMF that was 

combined with organic fertilizer, would support 
continuous production system of the crops and 
environmentally safe.  

Significant interaction between organic 
fertilizer treatment and dose of inorganic fertilizer 
was also shown on yield component of maize 
(Table 5). Application of 20 tbokashi ha

-1
along 

with doses of inorganic fertilization 100% 
recommended dose resulted higher dry weight of 
ears and weight of 1000 grains than 50% 
recommended dose. On the other hands, 
application of  10 tbokashi ha

-1
 + AMFalong with 

doses of inorganic fertilization  100% 
recommended dose resulted higher dry weight of 
ears and weight of 1000 grains than 50% dose, 
and also resulted higher weight of seeds per crop 
and yield (t  ha

-1
) than 75% dose. Furthermore, 

adding some ameliorant  such as 20 tbokashi ha
-1

 
or combination of  10 tbokashi ha

-1
 + AMF under 

low inorganic fertilizer application (50%) has given 
similar results in dry weight of ear, weight of 
seeds/crop, yield (t  ha

-1
) and weight of 1000 

grains of maize as good as under 100% inorganic 
fertilizer treatment. These results proved that 
adding ameliorant such as 20 t bokashi ha

-1
or 

combination of 10 t bokashi ha
-1

 + AMF increased 
efficiency in using inorganic fertilizer for about 
50%. Some related researches have reported that 
the application of soil amandment, both from 
organic fertilizer and combined with microbial 
fixer, could reduce the application of inorganic 
fertilizer on intensive planting system (Almagrabi 
and Abdelmoneim, 2012; Azizah et al. 2013; 
Rachman et al. 2008).  
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Table 5. Mean for dry weight of ear, weight of seeds/crop, yield (t  ha
-1

) and weight of 1000 grains 
of maize as a result of interaction between organic fertilizer treatment and reduced dose of 

inorganic fertilizer. 

Variable of 
observation 

Organic fertilizer Inorganic fertilizer 

100% NPK 
15:15:15 

75% NPK 
15:15:15 

50% NPK 
15:15:15 

Dry weight of ear 
(g) 

Without organic fertilizer 197.97 bcd 189.30 b 162.75 a 

20 tbokashi ha
-1

 211.50 e 203.50 cde 198.22 bcd 

10 tbokashiha
-1

 + AMF 225.54 f 208.32 de 193.83 bc 

Weight of seeds 
/crop (g) 

Without organic fertilizer 114.85 c 111.17 b 108.42 a 

20 tbokashi ha
-1

 120.39 e 115.33 c 118.21 de 

10 tbokashi ha
-1

 + AMF 120.62 e 120.45 e 117.30 cd 

Yield (ton ha
-1

) Without organic fertilizer 12.31 c 11.91 b 11.62 a 

20 tbokashi ha
-1

 12.90 e 12.36 c 12.67 de 

10 tbokashi ha
-1

 + AMF 12.92 e 12.91 e 12.57 cd 

Weight of 
1000grains (g) 

Without organic fertilizer 300.57 bcd 291.07 a 292.27 a 

20 tbokashi ha
-1

 302.60 de 299.73 bcd 298.60 bc 

10 tbokashiha
-1

 + AMF 303.67 e 301.27 cde 298.17 b 

Notes :Numbers followed by the same letter show insignificant difference based on Duncan’s test 5% (p = 
0.05).

 Furthermore, Baligar et al. (2001) stated that 
nutrient recovery, which derived from inorganic 
fertilizer, was very low on most of soil types, so 
that potential nutrient loss due to leaching process 
and evaporation would be high. Application of 
some ameliorant into the soil will reduce nutrient 
leaching and increase efficiency of fertilization. 
Efthimidou et al. (2010) stated that in intermediate 
farming system, integration between organic and 
inorganic fertilization, which have significant effect 
on the increasing growth and yields of maize 
continuously. 

 
CONCLUSION 
The increasing dose of Bokashi from 10 ton ha

-1 
to 

20 ton ha
-1

has been followed by the increasing 
growth and yields of maize, but if the dose was 
increased from 20 ton ha

-1 
to 30 ton ha

-1
, there 

was no significant increasing growth. Integration 
between AMF and 10 t bokashi ha

-1
showed higher 

yield than the application of Bokashi solely. On 
the other side, the application of ameliorant 20 t 
bokashi ha

-1
and combination between AMF +  10 t 

bokashi ha
-1

have been able to reduce the need of 
inorganic fertilizer for the maize about 50%. 
  
CONFLICT OF INTEREST 
The authors declared that present study was 
performed in absence of any conflict of interest. 
 

ACKNOWLEGEMENT 
Special thanks to the Directorate General of High 
Education for its assistance in funding the 
program of Hibah DIPA, University of Brawijaya, 
Number 023.04.2.414989/2014. 
 
AUTHOR CONTRIBUTIONS 
Titin Sumarni as the initiator of the research idea 
and reviewed the manuscript, Nurul Aini as data 
analyzer and treatment designer, and Sisca 
Fajriani as technical implementation. 
 

Copyrights: © 2017 @ author (s).  
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
prvided the original author(s) and source are credited 
and that the original publication in this journal is 
cited, in accordance with accepted academic practice. 
No use, distribution or reproduction is permitted 
which does not comply with these terms. 

 
REFERENCES   
Almagrabi, O. A. and Abdelmoneim T. S. 2012. 

Using of ArbuscularMycorrhizal Fungi to 
Reduce the Deficiency Effect of Phosphorus 
Fertilization on Maize Plants (Zea mays L.). 
Life Science Journal 9(4): 1648 – 1654.  

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Sumarni et al.                                                            Increasing efficiency of inorganic fertilization on maize 

 

    Bioscience Research, 2017 volume 14(4): 1057-1063                                                             1063 

 

Astiko, W., I. D. Sastrahidayat, S. Djauhari and A. 
Muhibuddin. 2013. Soil Fertility Status and 
Soybean (Gliycine max (L) Merr) 
Performance Following Introduction of 
Indigenous Mycorrhizal Combined with 
Various Nutrient Source into Sandy Soil. 
Journal Agrivita 35(2): 127 – 137.  

Azizah, N., B. Prasetya, and S. Kurniawan. 2013. 
Enriched-Granular Compost (EGC) from 
Campus Organic Waste as Soil Conditioner 
in Intensive Rice Farming System. Journal 
Agrivita 35(2): 184 – 192. 

Baligar, V. C.. N. K. fageria, and Z. L. He. (2001). 
Nutrient Use Efficiency in Plants. Community 
of Soil Science and Plant Analysis 32(7): 921 
– 950.  

Celik I, I, Ortas, S, Kilie. 2004. Effects of compost, 
mycorrhiza, manure and fertilizer one some 
physical properties of a chromoxert soil. 78: 
59-67 

Dawson, J. C., D. R. Huggins, and S. S. Jones. 
2008. Characterizing Nitrogen Use Efficiency 
in Natural and Agricultural Ecosystem to 
Improve the Performance of Cereal Crops in 
Low-input and Organic Agrycultural System. 
Field Crop Research. 107: 89 – 101. 

Efthimidou, A., D. Bilalis, A. Karnakis, and B. 
Froud-Williams. 2010. Combined 
Organic/Inorganic Fertilization Enhance Soil 
Quality and Increased Yield, Photosynthesis 
and Sustainability of Sweet Maize Crop. 
Australian Journal of Crop Science 4(9): 722 
– 729. 

Hairiah, K.; Widianto; Utami, S.R.; Suprayogo, D.; 
Sunaryo; Sitompul, S.M.; Lusiana, B.; Mulia, 
R.; van Noordwijk, M. and Cadish, G. 2000. 
Pengelolaan Tanah Masam Secara Biologi. 
International Centre for Research in 
Agroforestri. Bogor.  

Iliyin, M., R. Kesumaningwati, dan N. Puspita. 
2012. Laju Dekomposisi Bokashi Eceng 
Gondok dan Jerami Padi dengan 
Menggunakan EM4 dan M-Bio terhadap pH, 
N, P, K, dan Rasio C/N Tanah Bervegetasi 
Alang-alang. Journal Mediasains 4(2): 117- 
122. 

Jan, B., M. Sharif, F. Khan and J. Bakht. 2014. 
Effect of ArbuscularMycorrhizal fungal 
inoculation with compost on yield and P-
uptake of wheat in alkaline calcareous soil. 
American Journal of Plant Science. 5(1): 1 – 
11.  

Makarian, H., V. Poozesh, and H. A. Asghari. 
2013. Effect of Arbuscular Mycorrhizal Fungi 
on Plant Growth under Soil Applied 

Herbicide. Journal of Agronomy and Plant 
Production. 4(9): 2158 – 2165.  

Mikkelsen, R. 2008. Managing Potassium for 
Organic Crop Production. Better Crop 92(2): 
26 – 29. 

Nyaga, J. J. M. Jefwa, C. W. Muthuri, S. A. Okoth, 
V. N. Matiru, and P. Wachira. 2014. Influence 
of Soil Fertility Amendment Practices on Ex-
situ Utilisation of Indigenous Arbuscular 
Mycorrhizal Fungi and Performance of Maize 
and Common Bean in Kenyan Highlands. 
Journal Tropical and Subtropical 
Agroecosystems. 17: 129 – 141. 

Quilambo, O. A. 2003. The vesicular 
arbuscularmycorrhizal symbiosis. Journal of 
Biotechnology 2(2): 539 – 546.   

Rachman, A. I., S. Djuniwati, dan K. Idris. 2008. 
Pengaruh Bahan Organik dan Pupuk NPK 
Terhadap Serapan Hara dan Produksi 
Jagung Di Inceptisol Ternate. Jurnal Tanah 
dan Lingkungan 10(1):7-13 

Sumarno. 2007. Kesuburan Tanah: Dasar-Dasar 
Rekomendasi Pupuk. PPSUB. Malang. pp 1– 
31.  

Syekhfani. 1997. Hara-Air-Tanah-Tanaman. 
Jurusan Tanah. FP. UB. pp. 114. 

Vetayasuporn, S. 2006. Effect of Biological and 
Chemical Fertilizer on Growth and Yield of 
Glutinous Corn Production. Journal of 
Agronomy 5(1): 1 – 4. 

Yusnaini, S. 2009. Keberadaan Mikoriza Vesikular 
Arbuskular Pada Pertanaman Jagung yang 
diberi Pupuk Organikdan 
Anorganikjangkapanjang. J. Tanah Tropika 
14(3):253-256. 

Zahrah, S. 2011. Aplikasi Pupuk Bokashidan NPK 
Organik Pada Tanah Ultisoluntuk 
Tanamanpadi Sawahdengan Sistem SRI 
(System of Rice Intensification).Journal Ilmu 
Lingkungan 5(2): 114-129. 

 
 
 
 
 
 
 


