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ABSTRACT 
The effect of fermented liquid organic fertilizer and potassium  for  nutrient uptake and  yield of 
rice at tropical upland  has been conducted in screen house at  Padang, West Sumatera from Juni 
to November 2013. The goal of research was to get the right formula of natural fermented 
organic fertilizer in various compositions to substitute the use of potassium fertilizer at tropical 
upland rice. Experiments conducted in factorials the form of treatment with 2 factors, at first 
factor consisted of 5 types of organic fertilizer compositions, namely; P1. (20% C.odorata + 
70% coconut fiber + 10% activators), P2 (40% C.odorata + 50% coconut fiber + 10% activators) 
; P3. (60% C.odorata + 30% coconut fiber + 10 % activators); P4. (80% C.odorata + 10% 
coconut fiber + 10% activators), P5. (activators), and second factor consists of three levels, 
namely K2O ; K0 . 0 kg ha-1 ; K1 . 25 kg ha-1 K2. 50 kg ha-1 at a dose of liquid organic fertilizer 
given 1 : 5 (liquid organic fertilizer and water), given every 2 weeks, which began at planting. 
Replication of treatments was performed 3 times, so it found as many as 5 x 3 x 3 = 45 
experiment pots. The data were analyzed using analysis of variance (F test) and could be 
continued by HSD test at 5% significance level. Parameters were observed during the treatment, 
among others. Analysis of nutrient content and composition of the liquid organic fertilizer 
includes macro nutrients (N, P, K, C-organic, pH) and micro (Fe, Mn, Zn, Cu, B and Co). 
Analysis of plant cover; nutrient uptake, N, P and potassium, weight of dry milled grain. The 
results showed that P2 without applying the potassium fertilizer application improved nutrient 
uptake of N, P and potassium and grain yield up to 29% at tropical upland. 
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INTRODUCTION 

Indonesia is one tropical country that takes rice 
as staple  food  most anyway. The results 
produced rice in paddy fields was not enough 
for all Indonesian need. The big problem was 
Indonesian must import rice from rice 
suppliers. The number of rice imported was 
about 1.5 million Mg/annual which is quite 
significant.1,2  Provision of rice in Indonesia 
are generally derived from rice fields.   
However, the availability of wetland growing 
concern, due to conversion of paddy fields into 
residential or other uses allotment annually.  
To maintain food security in Indonesia, the 
rice should also continue to be planted, 
therefore    marginal dry lands that are not used  

for the cultivation of other commodities can be 
used for planting upland rice or paddy fields, 
but the results was low. 
Fertilization and raising crops is the key to 
success in the management of paddy fields for 
increased results. The use of fertilizer 
composition 75% C.odorata  compost + 25% 
fertilizers proven to increase the yield of maize 
on marginal land Sijunjung up to  60% 3,4 and 
the results of paddy rice in former mine land 
by 31,60%.5 However, the use of C.odorata 
used as Fermented Liquid Organic Fertilizer 
(FLOF) is still unknown role in improving rice 
yields in tropical upland. 
Another problem that arises in the field of rice 
cultivation in tropical upland is because these 
plants were not fertilized with optimum by 
farmers .   Several studies reported by Jamilah *Author for correspondence 
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et. al. proved there were as many K content of 
3.16% on fresh plant C.odorata  material  and  
> 10 % of K contained in  coconut fiber.6 The 
study was, wanted to test the amount of 
potassium fertilizer  required by rice fields, if 
these plants are also given originated by  
C.odorata  + coconut fiber composition for the 
FLOF. 

AIMS AND OBJECTIVES 
To get the interactions between the various 
types of fermented liquid organic fertilizer 
with potassium fertilizer to increase the uptake 
of N, P , K and yield of tropical upland rice. 

MATERIAL AND METHODS 
This research had been conducted in the 
experimental station at Agriculture 
Department, using tropical Ultisol  cultivated 
intensively in Padang West Sumatra, in June 
2014 through November 2014.   Materials 
needed for this experiment  were  local 
coconut fiber, coconut water,  palm sugar,  
papaya fruit market wasted, shrub 
Chromolaena odorata,  dry land rice seeds  
Inpago 6,  Urea, KCl, SP36, wooden ring,  net 
protective, a wooden stake, a chemical 
intermediate other;  HCl, Na2SO3, H2SO4, 
HClO4, HNO3, NaOH, KCl, H3BrO3, PA, PB, 
PC, NaHCO3, pH 7, the raw sucrose, 20 cm 
diameter  polybags and others. Tools needed 
include ; hoes, buckets, sieves, hype, machetes, 
knives, tape measure, stationery, scissors plant,  
a set of chemical analysis in the laboratory 
such as AAS, Flame photometer, Spectronic, 
Pipette Titar and others. 
Factorial experiment was conducted in a 
Completely Randomized Design (CRD) with 2 
factors.  Factor 1 type of liquid organic 
fertilizer fermented ( FLOF ) consists of 5 
kinds, namely :    P1. ( 20% C.odorata + 70% 
coconut fiber + 10% activator ),  P2 (40% 
C.odorata + 50% coconut fiber + 10% 
activator) ; P3. ( 60% C.odorata + 30% 
coconut fiber + 10% activator ) ; P4. ( 80% 
C.odorata +10% coconut fiber + 10% activator 
) ; P5. (activator). The second factor is the dose 
of    fertilizer    Potassium  ( K2O ) comprises 3  

levels bags, among others ; K0 . 0 kg ha-1 ; K1. 
25 kg ha -1 ; K2. 50 kg ha-1 . Given 1 : 5 v/v     
( FLOF + water ), given each 2 weeks, which 
begins at planting , watering fertilizer manner 
until evenly moist all field trials. Furthermore, 
only the liquid organic fertilizer sprayed on the 
rice plants according to treatments.  
Deuteronomy performed 3 times , so found as 
many as 5 x 3 x 3 = 45 pot experiment. The 
data were analyzed using analysis of variance 
and if significant treatment at the level of 5%, 
followed by HSD 5% significance level. 
Parameters were observed during the 
treatment, among others; Analysis of nutrient 
content and composition of FLOF  included 
macro nutrients (N, P, K, organic C, pH) and 
micro (Fe, Mn, Zn, Cu, B and Co). Analysis of 
plant cover nutrient uptake, N, P and 
potassium, weight of 1000 seeds and weight of 
milled rice. 
Implementation ,  mashed Ultisol and weighed 
then inserted into the pot as much as 10 kg of 
air-dried weight equivalent .  Soil mixed solid 
organic fertilizer as basal fertilizer at a rate of 
5 tons ha-1. Liquid fertilizer begins with the 
manufacture of medium activator,  derived 
from waste cooking papaya, coconut water and 
palm sugar. This material was fermented for 2 
weeks and every 2 days once noted changes in 
pH. Liquid organic fertilizer made by  
chopping all C.odorata raw material, coconut 
husks and fermented stirred every 2 days 
appropriate treatment for 2 weeks. 
Rice seeds directly planted into the pot 
experiment, as much as 3 seeds per pot. Urea 
fertilizers and SP36 was given by digging 
beside the seed. Dose of KCl as potassium 
nutrient sources are given appropriate 
treatment. Urea was given 2 times,  a half of it 
put at  planting and the remaining part is given 
30 days after the plants. 
Harvesting rice was done as much as 2 times 
the current  8 weeks after a special plant for 
pots that destructived and after the plant 
reaches physiological mature period. Har-
vesting was done by mowing between the 
base of the stem to the roots of plants, and 
then separating the panicles with a straw.  
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Parameters observed in this study among 
others; nutrient content (macro and micro ) 
in the Fermented Liquid Organic Fertilizer 
(FLOF),  nutrient uptake (N, P, K) in rice 
plants in flower primordial phase, grain and 
1000 grain weight rice yields per pot and per 
hectare. 

RESULTS AND DISCUSSION 
The content of nutrient elements in the media 
and in FLOF.The content of nutrient elements 
in organic fermented liquid generally has met 
the criteria in accordance with Permentan.7 
The content of macro and micro nutrients that 
exist in the liquid organic fertilizer ferementasi 
(FLOF) higher than activator. On the 
composition of macro nutrient elements , the 
content of P2O5 nutrient content is higher than 
the K and N  and N the lowest bladder (Fig. 1). 
The content of organic C who do not meet the 
quality standards of organic fertilizer 
according to Regulation , (2009 ) is > 4 %. 
Activator made from waste papaya and 

coconut water showed a very low N content 
compared with liquid fertilizer FLOF and still 
much lower than the standard provisions.  
Content of micro elements in FLOF and activator 
standards were in accordance to Regulation 
2009. The content of Mn was generally higher 
than other elements. Most micro elements in the 
plant working in the activation of the enzyme , to 
spur growth and produce good fruit quality. This 
was consistent with the statement Mengel and 
Kirkby  that the crop shortages will affect the 
formation of micro elements of fruit and fruit 
deformation. Similarly, the results of research 
Jamilah et al. which proved that the Ultisol 
deficiency of micro elements, can result in the 
production of corn will increase > 60%, after 
being given Kronobio compost containing 
elements other than micro nutrient elements also 
comprehensive. Kronobio Compost can also 
overcome the advantages of micro nutrient 
elements Fe and Al elements so as not be toxic to 
the plants. 

 
*) based on appointment of PERATURAN MENTERI PERTANIAN NOMOR : 28/Permentan/SR.130/5/2009 date: 22th  Mei 2009. 

Fig. 1 :  Macro and micro elements content in Fertilizer Liquid Organic Fermented (FLOF), 
activator and Compared by Permentan standard (2009) 

Transport of nutrients in rice  
The results of the analysis of plant tissue after 
maximum vegetative growth or when the flower 
primordia are presented in Fig. 2. The results of 
the analysis of the content of N, P and K 
fertilization of rice plants after a given K and 
FLOF showed varying results. Macro nutrient 
elements N is higher than the rice was taken by 

elements of P and K. Results transport nutrients 
N, P and K fertilizer application proved to 
increase if look at treatment enhanced K (K2). 
Potassium fertilizer also have an impact on the 
uptake of nutrients N and P in plants.It can be 
seen that the transport of nutrients N, P and K 
were higher in the treatment plant P2, P4 and P5 
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than crops treated K0 and K1.  This suggests that 
the liquid fertilizer was able to provide the 
nutrients needed by crops, not only to meet the 
nutrient needs of K but also the need for an 
element of N and P.  However, the excess 
provision of elements of K was also not 
profitable crops .  According to  Basriman, the 
effect of excess K can be antagonistic to the role 
of Mg element in the crop, so the effect of yello  
 

wing leaves immediately due to premature aging. 
Weight of dry hay, grain and 1000 grain 
weight of dry grain per pot results (g/pot) 
Liquid organic fertilizer which difermetasi ( 
FLOF ) did not significantly affect plant dry 
stover weight, but significant effect on 1000 
grain weight , are presented in Table 1. 
Potassium fertilizer effected on 1000 grain 
weight of grain.  Giving K2 which showed that 
rice plants really needed K. 

 
 
 
 
 
 
 
 
 
 
 
 
 

P1. (20% C.odorata + 70% coconut fiber + 10% activator); P2  (40% C.odorata+ 50% coconut fiber + 10% activator) ;  
P3. (60% C.odorata+ 30% coconut fiber + 10% activator);  P4. (80% C.odorata +10% coconut fiber+ 10% activator);  
P5. (activator) 

Fig. 2 :   Nutrient uptake in rice effeted by Potassium and FLOF treatments at tasseling phase  
( mg/pot) 

Table 1 :  Effect of potassium fertilizer administration and FLOF the straw weight and  
weight 1000 grains of dry rice paddy fields in tropical upland (g/pot) 

 

Treatment 
 Ko K1  K2  P1  P2  P3  P4  P5 

Dry straw 
weight (g) 
 

88.06 71.70  81.97  82.51  83.14  65.54  84.83  86.84 

Weight  
1000 
grains (g) 

22.34 B 22.44 
B  25.83 

A  24.11 
a  23.51 

a  23.19 
a  23.42 

a  23.46 
a 

Results of statistical analysis showed an 
interaction between KCl fertilizer with liquid 
fertilizer biorganik of various compositions on 
FLOF respectively (Table 2). In                 
general, administration of potassium as much as 
50 kg P2O5   per   ha  gave the highest yield when  

compared with 25 and 0 kg P2O5 per ha, if 
accompanied with a liquid organic fertilizer 
(FLOF). Weight of dry milled grain is influenced 
by the liquid fertilizer ranged from 37 to 43.05 g 
/ polybag, while the effect of potassium fertilizer 
ranged from 26.2 to 52.15 g / polybag. 

0
50

100
150
200
250
300
350
400

N P K

m
g/

po
t

Nutrient uptake by rice  plant 
(mg/pot)

K0 K1 K2

0
50

100
150
200
250
300
350

N P K

m
g/

po
t

Nutrient uptake by rice plant 
(mg/pot)

P1

P2

P3

P4

P5



J. Environ. Res. Develop. 
Journal of Environmental Research And Development                 Vol. 9 No. 04, April – June 2015 

1064 
 

Table 2 :  Results KA14% of milled rice were affected by administration of fermented 
liquid organic  fertilizer and potassium   (g / pot) 

Potassium 
treatments 

K2O (kg/ha) 

 
FLOF applied in several compositions (C.odorata + Coconut fiber + 

activators) 
 

P1 P2 P3 P4 P5 Avera
ges 

 

----------------------------------------- g/pot--------------------------------------------
------ 

0 38,64 BCb 45,30   Ab 38,67 BCb 42,15 
ABa 

35,16 
Cb 39,984b 

25 29,28   Ac 26,49 ABc 19,20    
Bc 

27,87   
Ab 

28,38 
Ab 26,244c 

50 49,59 ABa 57,36   Aa 55,89   Aa 36,96   
Ba 

60,96 
Aa 52,152a 

Average 39,17 A 43,05    A 37,92 A 35,66    
A 

41,50   
A  

When compared activator administration, some 
FLOF administration did not differ 
significantly. While the use of K fertilizer 
showed an increase, and could exceed 9 g/pot 
compared with P fertilizer on Ultisol. 
Application of Pseudomonas + Penicillium can 
produce milled rice as much as 42 g/polybag10 
and is equivalent to P2 FLOF treatment.  
Allegedly FLOF, P2 also contains micro-
organisms Pseudemonas and Penicillium, as 
well as other microorganisms.  The highest 
results in the treatment of P2 with the 
achievements of 5.03 Mg /ha, while the 
average rice yield varieties Inpago 6 according 
to Kepmentan  range from 3.9 Mg /ha . Then 
there was an increase in rice yields up to 29%.  
From this experiment can be explained if a 
farmer has a crop potassium fertilizer should 
be given by a full recommendation, but if it is 
insufficient K fertilizer should not be given 
just enough fertilizer K but P2 of FLOF given 
by the formula that was 40% C.odorata + 60% 
coco fiber and 10% activator.Dry rice grain 
yield of this experiment was higher than the 
results of experiments of Betty Natalie Fitriatin 
, Anny Yuniarti , Oviyanti Mulyani. They 
proved that there was an increase in paddy 
field results due to the use of microorganisms 
and phosphate fertilizers on tropical upland 
rice yield. Provision of Pseudomonas bacteria 
and    Penicilium    weight   of dry milled grain 
yield  ranged  between   30-42   g/polybag  and  

phosphate fertilizer equivalent of 0 - 100 kg 
P2O5 per ha of dry milled grain ranged between 
32-43 g/polybag.11-14 
Need to do aerobic and anaerobic fermentation in 
turn, to increase the levels of C - organic 
according to provisions of PerMenTan. It should 
be tested in the second year of field research in 
the form to prove the effectiveness of liquid 
organic fertilizer which is seeded so that it can be 
produced to scale and quality assurance to 
appropriate standards to be marketed.15-17 

CONCLUSION 
  Liquid fertilizer P2 , P4 and P5 were able to 
increase the uptake of N and P was higher than 
plants that got up to 25 kg of potassium 
fertilization K2O/ha. The best results are 
economically fermented liquid organic 
fertilizerin a P2 formula (40% C.odorata + 
50% coconut fiber + 10% activator ) , without 
any potassium fertilizer , can improve the 
results reached 29%. The highest results were 
in accordance  to the provision of K fertilizer 
recommendation is 50 kg K2O/Ha  added 
activators accompanied by the provision, with 
the result of 60.69 g/pot equivalent with  6.77 
Mg/ha of dry milled grain. 
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