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Abstract— This research was conducted on rice paddy
area at the Simarasok Village, West Sumatra Province,
Indonesia, aimed at investigating the effect of dosage of
cow dung as organic fertilizer on growth, vyield
component and production of organic rice. The
experiment was arranged using a Complete Randomized
Block Design with four treatments and six replications.
The treatment was organic fertilizer of cow dung
composted using local microbial organisms with four
dosage levels, namely: a) 2 tons/ha; b) 4 tons/ha; c) 6
tons/ha; and d) 8 tons/ha. The rice variety used was the
Kuriak Kusuik and the observed variables included: leaf
color score, plant height, maximum number of tillers,
number of productive tillers, panicle length, number of
grains per panicle, percentage of empty grain, weight of
1000 grains, and grain yield. The result showed that the
dosage of organic fertilizer of cow dung had significant
effect on leaf color score at 56 days after planting (DAP),
number of productive tillers, number of grains per
panicle, and grain yield. In contrast, plant height,
maximum number of tillers, panicle length, weight of
1,000 grains, and empty grain were not significantly
affected. It was found that there was a positive
relationship between the dosages of organic fertilizer of
cow dung with the grain yield. The addition of cow dung
as the organic fertilizer as much as 1 ton/ha to the soil
could cause an increase in the yield of grain by 0.097
ton/ha.

Keywords—Cow dung, Kuriak Kusuik rice, Organic
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l. INTRODUCTION
The organic farming system is agricultural development
through a sustainable agricultural development approach,
where inputs are natural and the use of chemical
fertilizers, synthetic chemical pesticides, and genetic
engineering for seeds, are prohibited (Jamil, et al., 2014).
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In the Province of West Sumatra, this organic farming
system has been developed in the last few decades. It was
recorded that, in 2007, the total area of organic rice
farming was only 77.81 ha and has increased to 138.48 ha
in the year period of 2013-2016. The rate of increase is
relatively slow due to: a) lack of relevant institutional
support, b) wide range of cross-consultation between
agricultural experts and policy makers, ¢) low
productivity of organic paddy rice, d) the un-
competitiveness of the organic product price, and e) lack
of farmers’ interest to manage organic paddy rice (Daniel,
etal., 2014)

The world market demand for organic agricultural
products is growing rapidly about 20% per year (ISRI,
2004). In 1998, total sales of organic food products
worldwide reached US$ 13 billion, increasing to US$ 26
billion in 2001 (CHO West Sumatra, 2010). Based on the
growth rate of about 20% per year, it is estimated that
total sales of organic food products would reach US$ 400
billion in 2020. Increasing demand for organic products
may be due to the followings: a) the strengthening of
environmental awareness and healthy lifestyle of the
society, b) government policy support, ¢) support of food
processing industry, d) support of modern market
(supermarket absorb approximately 50% of the organic
products); e) high price at consumer level; f) generic
label; and g) incessant national campaign of organic
farming. However, the problem is, the only realizable
market share of the organic products is only 0.5-2.0%.
Although the area of organic farming in Europe continues
to increase, from an average of less than 1.0 percent in
1987 to 2.0-7.0% in 1997 (highest in Austria reaching
10.12%), the increase has not been able to meet the rapid
demand (IAARD, 2005).

One of the factors that must be considered in producing
organic rice is the management of soil fertility. To meet
the nutrient needs of the plant, the effort to increase the
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fertility of the soil naturally, which may be done through
recycling of plant nutrients or the use of compost from
animal manure. All of these efforts are targeted to the
improvement of biological activity, as well as physical,
and soil chemistry. The use of organic fertilizer derived
from rice straw or animal manure is an alternative way to
organic rice farming system in accordance with the
National Standard of Indonesia (NSI) No: 01-6729-2002
(ANSI, 2002).

The organic rice field in Simarasok Village of Baso
District, Agam Regency, has been developed since the
planting season of January 2009. The problem was the
low productivity of the rice, which was only 4.2 ton/ha
(Atman and Nurnayetti, 2014). Non-organic rice
productivity in West Sumatra in 2015 was 5.02 ton/ha,
lower than the national productivity of 5.15 ton/ha (ISB,
2015). This low productivity may be due to the majority
of the farmers (63.3%) still using local varieties, including
the local organic rice variety, the Kuriak Kusuik
(Nurnayetti and Atman, 2013). However, other studies
have shown that the use of Integrated Crop Management
technology of paddy rice with the Kuriak Kusuik variety
was able to produce 7.74 ton/ha or 28.1% higher than
farmer technology (6.04 ton/ha) (Winardi, 2014). On the
study reported by Zen (2013), it was found that the use of
improved varieties (Cisokan and IR42) were able to give
rice production of 6.23 ton/ha and 6.31 ton/ha,
respectively.

Another reason of the low productivity of organic paddy
rice is the diversity in the use of organic fertilizers. The
use of organic fertilizer on paddy rice has begun to be
encouraged by local government since 2007 due to the
growing issue of the damage of the quality of the rice
fields (Sumarno and Kartasasmita, 2012). Organic
fertilizer is a biological buffer that has the function in
improving the physical, chemical, and biological
properties of the soil in order to provide balanced
amounts of nutrients. There is a positive correlation
between organic matter content and soil productivity
(Adiningsih, et al., 1995). According to Kartaatmadja et
al. (2000), the amounts of nutrients transported from the
soil on the rice farming system with yield rate of 8.0
ton/ha, are 269 kg N, 44 kg P205, 207 kg K20, 28 kg
Mg, and 24 kg S respectively. Therefore to ensure the
stability of yield and sustainability of the production
system, it is absolutely necessary to return nutrients in the
form of organic materials or fertilizers to the soil.

The addition of organic fertilizers can increase the content
of organic carbon, increase water holding capacity, and
crop yields including biomass and seeds Materechera and
Mehuys, 1991). According to Pratiwi and Sumarno
(2014), the provision of manure of 5 ton/ha can only
replace 20% of the recommended inorganic NPK
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fertilizer dosage on rice crops. While Kasno and Hidayat
(2006), stated that the addition of manure of 2 ton/ha in
paddy rice can reduce SP36 fertilizer requirement by
60%, and the use of straw as much as 5 ton/ha can reduce
the requirement of KClI fertilizer by 78%.

Kasno and Rostaman (2017) found that the soil organic
matter content can affect the efficiency in the use of N
fertilizer, thus becoming a limiting factor for paddy rice
growth. Furthermore, Sujitno et al. (2014), states that
organic fertilizers can increase the productivity of paddy
rice, ranging from 21.07 to 23.33%. In upland rice, the
provision of manure can increase yield, between 19.4-
27.3% (Barus, 2012).

Based on the above problems, this research was aimed to
find out the effect of cow dung as organic fertilizer on
growth, yield components, and yield of organic paddy
rice. It is expected that the results of this study can be
used as a recommendation for the optimal dosage of cow
manure as organic fertilizer.

1. MATERIALS AND METHODS

This research was carried out in the area of organic
farming of rice paddy in West Sumatra, in collaboration
with Lurah Sepakat Farmer Group in Simarasok Village
of Baso District, Agam Regency, West Sumatra Province,
Indonesia. The organic rice cultivation was started in this
area in early 2009 and the Organic Food Certificate
(OFC) for this area was obtained in 2010 issued by the
OFC Agency of West Sumatra. The nutrient contents of
soil in the research location were: pH (H20) 8.13; pH
(KCI) 7.79; C-organic 1.91%; N-total 0.22%; C/N 8.68;
P-Bray | 10.45 ppm; and K-can be exchanged 0.60
me/100g.

The study was arranged using a Complete Randomized
Block Design, with four treatments and six replications.
The treatment was organic fertilizer derived from cow
dung composted using local microbial organisms
(Microbial 11) with four dosage levels, namely: a) 2
tons/ha; b) 4 tons/ha; c) 6 tons/ha; and d) 8 tons/ha. The
nutrient contents of organic fertilizer tested were: 1.90%
N; 0.80% P; 3.6% K; 10.04% C; and 5.28% C/N.
Therefore, for the treatment of 2, 4, 6, and 8 ton/ha, the
nutrient contents successively were 38, 76, 114, and 152
kg N/ha; 16, 32, 48, and 64 kg P205/ha; and 72, 144,
216, and 288 kg K20O/ha. Meanwhile, fertilizer
recommendations for the study area were 69, 27, and 45
kg/ha respectively for N, P205, and K20 (Hasan et al.,
2015). According to Dobermann and Fairhurst (2000) to
produce an average grain of 6 ton/ha, rice plants need 165
kg N, 19 kg P, and 112 kg K/ha or equivalent to 350 kg
Urea, 120 kg SP36 and 225 kg KCl/ha.

Another nutrient source was the local liquid organic
fertilizer made from local raw materials (snails, bones,
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and coconut husk) by spraying it into the plants. Dosage
of liquid organic fertilizer was three tablespoons per liter
of water, which was applied four times with the interval
time of 15 days, starting at the plants age of 15-60 days
after planting (DAP). The nutrient content of the organic
liquid fertilizer materials were: snails (0.06% N; 0.07% P;
0.43% K), bone (0.01% N; 0.10% P; 0.08% K); and
coconut husk (0.01% N; 0.02% P; 0.08% K).

Soil processing was conducted completely with two
plows and one rake. The organic rice varieties used are
the local superior variety which was propagated by
farmers and continuously planted organically, namely: the
Kuriak Kusuik. The seeds, with the age of less than 21
days old, were planted on a 4x5 meter plot. The spacing
used was 25x25 cm with the number of seeds was 1-3
stems/clump. Weeding was done twice, i.e. at 30 and 60
DAP. Pests and diseases control carried out depending on
the development of the pests and diseases, using
vegetable pesticides (formulated from local plant
materials). The technology of organic rice cultivation
used was based on the NSI No: 01-6729-2002 (ANSI,
2002).

The observed variables included: leaf color score using
leaf color chart (AIAT West Sumatra, 2012), plant height,
maximum number of tillers, number of productive tillers,
panicle length, number of grains per panicle, percentage
of empty grain, 1,000 grains weight, and grain yield. The
data obtained were analyzed statistically using analysis of
variance (ANOVA) and correlation/regression analysis. If
there were differences between treatments, it will be then
continued by the Duncan Multiple Range Test (DMRT) at
5% level (Steel and Torri, 1960; Gomez and Gomez,
1984).

1. RESULTS AND DISCUSSION

Leaf Color Score

Observation on the leaf color score showed that there was
a significant effect of organic fertilizer dosage at the plant
age of 56 DAP (Table 1). From the correlation analysis it
was found that the dose of organic fertilizer had a positive
correlation with the leaf color score at 56 DAP, with r =
0.952*. This means that, the more organic fertilizer was
applied, the leaf color score tended to be higher at 56
DAP. However, the provision of organic fertilizer up to
the dose of 8 ton/ha had not been able to meet the nutrient
deficiency of N in the rice crops. According to AIAT
West Sumatra (2012), if the leaf color score <3.0
indicates that the plant is deficient of N, therefore
additional Urea fertilizer is needed as much as of 75
kg/ha, 100 kg/ha, 125 kg/ha and 150 kg/ha respectively to
obtain grain yield of 5 ton/ha, 6 ton/ha, 7 ton/ha, and 8
ton/ha.
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Growth Components

The observation on the growth components showed that
the treatment of organic fertilizer dosages did not have
significant effect on plant height and maximum number of
tillers (Table 2). However, from the correlation analysis it
was found that the organic fertilizer dosages had a
significant positive correlation with plant height (r =
0.974*%), and the positive correlation but did not have
significant with the maximum number of tillers (r =
0.546"™). This means, the more the organic fertilizer was
applied, will cause significant increase in plant height and
the maximum number of tillers will also tended to be
increased.

Yield Components and Grain Yield

It was found that the organic fertilizer dosages had
significant effect on the number of productive tillers,
number of grains per panicle, and grain yield (Table 3).
However, it did not have significant effect on the panicle
length, weight of 1,000 grains, and percentage of empty
grain. From the correlation analysis it was found that the
dosage of organic fertilizer had a significant positive
correlation with the number of productive tillers (r =
0.965*) and the percentage of empty grain (r = 0.988%).
There was no significant correlation between the dosages
with the panicle length (r = 0.476™) and number of grains
per panicle (r = 0.629"™). In contrast, there was a negative
and no significant correlation with the weight of 1,000
grains (r = -0.535™).

Good plant growth is characterized by the high yield and
large number of tillers. A higher plants will produce a
longer panicles (r = 0.632™), the long panicle will cause
more number of grains per panicle (r = 0.670™), and more
number of grains per panicle will cause more grain yield
(r = 0.643™). Furthermore, more number of tillers will
result in more productive tillers (r = 0.326™), so the grain
yield will increase significantly (r = 0.986*). Well-grown
plants will be able to utilize sunlight for the process of
photosynthesis and are able to absorb nutrients optimally.
According to Yoshida (1981), the availability of nutrients
in the soil and the ability of plants to well utilize the
sunlight could increase the plant growth and yield.

Result of the regression analysis showed that there was a
real positive relationship between the organic fertilizer
dosages and the organic rice yields (Fig. 1), with the
equation: Y = 0.097x + 4.17 (r = 0.969). It means that, the
addition of organic fertilizer as much as 1 ton/ha would
increase the yield of organic paddy rice by 0.097 ton/ha.
The results of research by Tufaila et al. (2014) on Ultisol
soil in Southeast Sulawesi Province showed that dung
manure compost with doses ranging from 5.0-7.5 ton/ha
gave better influence to growth and production of
Konawe rice variety. In the System of Rice Intensification
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(SRI), the application of organic fertilizer of 4-8 ton/ha
could produce rice between 6-8 ton/ha without the
addition of inorganic fertilizers (Gani et al., 2002; Uphoff
and Satyanarayana, 2006). Furthermore, research by
Suhardi et al. (2014) found that the use of 5 ton/ha of
organic fertilizer plus 20 liter/ha liquid organic fertilizer,
called the biourine, on a newly open paddy field gave no
significant difference in rice production with the use of
inorganic fertilizers of 200 kg Urea + 300 kg NPK per ha.
In this study, although the addition of organic fertilizer
dosages could significantly increase the grain yields
(maximum 4.96 ton/ha), the yield of these grains was
much lower than its potential production which could
reach up to 5.50 ton/ha (Zen et al., 2011). This is
supported by Syam (2006) who stated that the superiority
of SRI technique based on the supply of plant nutrients
derived from organic matter is still in doubt because the
rice productivity using SRI technology is lower than the
conventional technology.

V. CONCLUSION

There was a real positive relationship between the
dosages of organic fertilizer with the yield of organic rice
paddy. The addition of cow dung as organic fertilizer as
much as 1 ton/ha would be able to increase the grain yield
by 0.097 ton/ha. In order to reach the potential production
of the Kuriak Kusuik rice variety of 5.50 ton/ha it is
recommended to apply approximately 13.7 ton/ha of the
cow dung as the organic fertilizer.
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Table.1: Leave color score of organic rice plant at different ages with various doses of organic fertilizer

Organic fertilizer dosage Plant ages
(ton/ha) 28 DAP 42 DAP 56 DAP*
2 3 3 2,4°
4 3 3 2,6°
6 3 3 282
8 3 3 292
CV (%) 2,72

*) Means within a column with no common superscript differ significantly (P<0.05).
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Yield (t/ha)

Table.2: Growth components of organic paddy rice with various dosage of organic fertilizer

Organic fertilizer dosage

Growth components*

Plant height Number of tiller
ton/h .
(ton/ha) (cm) (per Hill)
105,12 19,92
105,82 19,13
106,12 20,48
106,42 20,32
CV (%) 1,68 4,50

*) Means within a column with no common superscript differ significantly (P<0.05).

Table.3: Yield components and grain yield of organic paddy rice with various dosage of organic fertilizer

Organic Yield components and grain yield
fertilizer Number of Panicle Number of Weight of | Empty | Grain yield
dosage productive tillers | length (cm) grains per 1000 grain (ton/ha)
(ton/ha) (per Hill) panicle grains (g) (%)
2 10,5¢ 22,82 131,9° 25,14 2 12,912 4,33°¢
4 11,3b 2358 1428 @ 24,77 @ 14,56 2 4,63°
6 11,5° 23,1 145,82 24,432 15,34 2 4,69°
8 119¢% 23,32 140,6 ® 24,852 17,34 % 4,96 2
CV (%) 1,67 2,14 5,52 2,28 23,68 2,72
*) Means within a column with no common superscript differ significantly (P<0.05).
5 =
4,9 /.
4,8
4,7 [ |
|
4,6
y=0.097x+ 4.17
- *
45 r=0.969
4,4
o
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Organic Fertilizer (t/ha)

Fig.1: Relationship between the dosages of organic fertilizer of cow dung with the yield of organic rice paddy
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