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ABSTRACT
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Several research has proven the role of dairy cattle effluents in improving the growth and yield of some crops.
However, its role in supporting the growth and yield of sweet corn, especialy in Inceptisols, has not been reported.
The study aims to determine the effect of dairy cattle effluents on growth and yield of sweet corn in Inceptisols. The
pot study was conducted in a greenhouse of the Assessment Institute for Agriculture Technology of Jakarta.   The
treatments were fertilization using dairy cattle effluents (without dilution, dilution with water 1:1 and 1:2), a mixture
of Urea, SP-36 and KCl (NPK), and without fertilizer. The experimental design  was a completely randomized
design with five replications.   Compared to a without fertilizer treatment, dairy cattle effluents were significantly
increased plant height (114%), leaf number (136%), cob weight (131%), cob length (124%), and cob diameters
(128%).  Base on cob weight, relative agronomic effectiveness (RAE) of dairy cattle effluents reached 38.4%
(without dilution), 47.5% (dilution with water 1:1), and 62.1% (dilution with water 1:2).
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Currently, an agriculture practice that is
dependent on chemical inputs has been increasingly
neglected. It is due to depletion of supporting
resources, the issue of environmental pollution and
global warming, and the movement of a healthy
lifestyle who want the agricultural product that is
free from synthetic chemicals and is produced
through healthy farming practices as well as
friendly to the environment (Agric Notes 2002;
Surono 2004; Sutanto 2004; Bio Cert 2006).

One of strategy to be done by the society in
carrying those issues is through the use of dairy
cattle effluents as fertilizer. Dairy cattle effluents
is a mixture of cattle urine and leachate from cages
and faeces. Based on the volume and nutrient
content, the dairy cattle effluents is more potential
than its solid waste (Wesolowski 1999).  Matsi et
al. (2003) reported that the nutrient content of dairy
cattle effluents reached 0.3-0.6% N; 0.04 to 0.08%
P, and 0.5 to 0.8% K.  Zhang et al. (2006),
Lithourgidis et al. (2007), Parsons et al. (2007),
and Dordas et al. (2007) have been reported the
significant effect of dairy cattle effluents combined

with chemical fertilizer on the growth and yield of
wheat, soybeans, and forage.

However, testing of dairy cattle effluents on
crops without chemical fertilizers has not been
reported. Therefore, it is still need to conduct the
study in order to maximize the  benefits of animal
waste as fertilizer that can support the development
of agricultural.

This research aimed to study the role of dairy
cattle effluents in supporting the growth and yield
of sweet corn without chemical fertilizers in
Inceptisols.

MATERIALS AND METHODS

Soil Samples

Top soil samples (0-15 cm depth) of Inceptisols
were taken from Cipedak, Jagakarsa, South Jakarta
(BBSDL 2007). The soil samples were air-dried,
crushed and sieved through a 2mm sieve. The
samples were analyzed in the laboratory using the
procedures as described in Puslitanak (1998).
Characteristics of soil that analyzed were pH (H2O)
5.9, organic-C 1.47%, total-N 2.5%, available-P 930
mg kg-1 of P2O5, K 90 mg kg-1 of K2O, CEC 25.3
cmol kg-1, and soil fractionation  was 2% sand, 23%
silt, and 75% clay.
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Dairy Cattle Effluents

The dairy cattle effluents prepared by aerobic
fermentation using an aerobic fermentor. As much
as 90 liters of effluents were mixed with 10 liters
of molasses entered into the fermentor and stirred
until homogenous using stirrer machine.
Furthermore, the material was inoculated using
microbial culture (EM-4) as much as 1.000 ml and
fermented for three weeks.  Fermentation was
ended when the smell of waste to be like beer and
the formation of foam on the surface.
Characteristic of dairy cattle effluents were pH 6.2,
carbon 318 mg l-1; total nitrogen 60 mg l -1,
phosphorus 4 mg l-1, and potassium 700 mg l-1.

Plant Testing

Plant testing was conducted in a greenhouse
using plastic pots containing 5 kg of soil samples.
The experiment was arranged using  a Completely
Randomized Design (CRD) with five replicates.
Treatments were: (1) without fertilization as
control; (2) dairy cattle effluents without diluted
with water; (3) dairy cattle effluents diluted with
water 1:1; (4) dairy cattle effluents diluted with
water 1:2; and (5) inorganic fertilizer i.e. a mixture
of  urea (2 g), TSP (2 g), and KCl (2 g) that was
dissolved in a litter of water.

Each pot was planted with sweet corn as much
as three seeds per pot. Reduction of plant
performed was done at seven days after
transplanting (DAT) by leaving one plant per pot.
Fertilizer application was done by pouring a 100
ml of fertilizer solution per pot per week until the
harvest. Measurements of plant height and number
of leaves were done since seven days after
transplanting until maximum vegetative growth.
Crop yield variables (length, diameter, and cob
weight) were measured at harvest.

Ya = dairy cattle effluents fertilizer yield
Yb = NPK fertilizer yield
Yc = control without fertilizer yield

RESULTS AND DISCUSSION

Based on statistical analysis, the height of
maize at each fertilizer treatment of dairy cattle
effluents at  each observation weeks was
significantly higher than the unfertilized treatment.
However, plant height at each dairy cattle effluents
were significantly lower than the NPK treatment.
There was a tendency of increasing in plant height
due to decreasing concentration of dairy cattle
effluents, especially since 21 days after
transplanting (DAT) (Table 1).

Leaf number of corn that fertilized using dairy
cattle effluents at each dilution level (DCE-1, DCE-
2, and DCE-3) were significantly more than the
unfertilized treatment. The number of leaves at the
dairy cattle effluents were not significantly different
with NPK. However, based on the mean value,
number of leaves on the NPK treatment at each
week of observation were more than the dairy cattle
effluents treatments. At the end of the observation,
there was a tendency of rising in the number of
leaves along with the decline in concentration of
dairy cattle effluents  (Table 2).

Data Analysis

Data were analyzed by using analysis of
variance (ANOVA). Differences between treatments
were tested by using Duncan’s Multiple Range Test
(DMRT) at 5% test level (Gomez and Gomez 1984).
Fertilizer effectiveness was determined based on the
value of relative agronomic effectiveness (RAE)
(Bolan et al. 1990; Purnomo 1992):

                      Ya  -  Yc
 RAE =   ——————— × 100%
                      Yb  -  Yc

Table 1. Effect of dairy cattle effluents on plant height of sweet corn.

Treatments 
Plant height (cm) 

  14 DAT    21 DAT 28 DAT  35 DAT  42 DAT 

Without fertilizer 42.2 a 63.7 a   98.8 a 125.7 a 146.9 a 
DCE-1 48.0 b 69.7 b 105.3 b 137.6 b 160.7 b 
DCE-2  48.4 b 70.7 b 104.9 b 139.3 b 163.1 b 
DCE-3 48.4 b  75.4 bc 108.4 b 143.4 b 167.4 b 
NPK   49.3 b     78.1 c 118.8 c 157.6 c 176.7 c 

 Note: The numbers followed by the same letter at same row were not significantly different according
to DMRT 5%; DAT = days after transplanting; DCE-1 = dairy cattle effluents  without dilution;
DCE-2 = dilution with water 1:1; DCE-3 =  dilution with water 1:2.
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The length, diameter, and weight of sweet corn
cobs on each liquid waste fertilizer treatments
(DCE-1, DCE-2, and DCE-3) were significantly
higher than the unfertilized treatment. However, the
cob corn size at dairy cattle effluents  fertilizers
were significantly lower than NPK fertilizer. There
was a tendency of increasing the size of cobs that
due to decreasing of dairy cattle effluents
concentration (Table 3).

Based on cob weight,  relative agronomic
effectiveness (RAE) value of dairy cattle effluents
were 38.38% (DCE-1), 47.47% (DCE-2), and

Table 3. Effect of dairy cattle effluents on sweet corn yield.

Treatments Cob length (cm) Cob diameter (cm) Cob weight (g) 
Without fertilizer      9.5 a 27.6 a 39.2 a 
DCE-1 11.3 b 33.7 b 46.8 b 
DCE-2  11.6 b 35.0 b 48.6 b 
DCE-3 11.8 b 35.3 b 51.5 b 
NPK   15.4 c 39.3 c 59.0 c 

 Note: The numbers followed by the same letter at same row were not significantly different
according to DMRT 5%; DAT = days after transplanting; DCE-1 = dairy cattle effluents  without
dilution; DCE-2 = dilution with water 1:1; DCE-3 =  dilution with water 1:2.

Treatments 
Leaf number 

14 DAT 21 DAT 28 DAT 35 DAT  42 DAT 

Without fertilizer 4.1 a 6.2 a 8.1 a 9.4 a 10.0 a 
DCE-1 5.2 b 7.2 b 8.8 b 10.6 b 12.4 b 
DCE-2  5.2 b 7.2 b 9.2 b 10.6 b 12.8 b 
DCE-3 5.0 b 7.0 b 8.8 b   10.8 b  13.6 b 
NPK   5.4 b 7.2 b 9.2 b 11.2 b 14.2 b 

 

Table 2. Effect of dairy cattle effluents on leaf number of sweet corn.

Note: The numbers followed by the same letter at same row were not significantly different according
to DMRT 5%; DAT = days after transplanting; DCE-1 = dairy cattle effluents  without dilution; DCE-
2 = dilution with water 1:1; DCE-3 =  dilution with water 1:2

62.12% (DCE- 3), respectively.  In line with other
observed variables, there was an increase in the
RAE value in line with the increase of dilution level
of dairy cattle effluents. There was a tendency of
increasing in RAE value along with the increase of
the dairy cattle effluents  dilution level (Figure 1).

The low of RAE value on dairy cattle effluents
treatments were caused by the low of nutrient
supply, especially N, P and K.  The NPK fertilizer
used in this study was mixtures of urea, SP36, and
KCl that contained 45% N, 36% P2O5, and 45%
K2O, respectively. While, the concentration of N,
P, and K in dairy cattle effluent was low, as
presented in materials and methods.  Total N, P,
and K applied per pot in each treatment is presented
in Table 4.  Differences in nutrient supply were
thought to cause the differences in plant growth rate
and yield as reported by Kumar et al. (2007); Yusuff
et al. (2007), and Orosz et al. (2009).

Meanwhile, the trends of increased growth and
yield with increasing dilution of dairy cattle
effluents can not be explained certaintly yet. If based
on a mathematical calculation, dilution of the dairy
cattle effluents fertilizer will reduce the supply of
nutrients to the soil (Table 4). Presumably there
were other factors that become the cause, including
organic and inorganic compounds contained in
liquid waste, especially phenol compounds (Miller
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Figure 1. Relative agronomic effectiveness value
(RAE) of dairy cattle effluents fertilizer
based on cob weight.
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and Varel 2002; Koloziej et al. 2004; Wilkie et al.
2004; Ciganek and Neca 2008; Watkins and Nash
2010).  Phenol compounds were reported to inhibit
the growth of several crops as reported by Aranda
et al. (2006); Canakci (2008); Haddadchi and
Gerivani (2009); and Canakci and Munzuroglu
(2009). In addition, there were also suspected to be
anti-odour inorganic compounds, including chlorine
and potassium permanganate that was usually used
in the cattle farm wastewater (Miner 1977). This
conjecture was reinforced by the high content of K
in the wastewater as shown in Materials and
Method.

CONCLUSIONS

Value of relative agronomic effectiveness
(RAE) of dairy cattle effluent reached 62.1%.  The
RAE value was relatively small, however it has
indicated that dairy cattle effluent fertilizer can be
used as a source of nutrients for sweet corn plant in
Inceptisols, especially in organic cropping systems
without chemical fertilizers. Relative agronomic
effectiveness of these fertilizers can be improved
through increased nutrient content, such as
enrichment treatment using mineral and organic
substance during fermentation or by increasing the
intensity of fertilization.
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