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Abstract. The research aims to study the response of the combination of
organic fertilizers, inorganic fertilizers and bio-fertilizers to the growth and
yield of Lamuru composite maize in the dry land of Kadumadang Village,
Cimanuk, Pandeglang Regency, Banten. The treatments consisted of : A) 3
t / ha manure + urea 350 kg + 100 % fertilizer recommendation for Maize;
B) Manure 3 tons / ha + 75% fertilizer recommendation for Maize; C)
Manure 3 t / ha + 50% fertilizer recommendation for Maize and D)
Organic fertilizer + 25% fertilizer recommendation for Maize. Biosilica
application was carried out on the 14, 28, 42, and 56 days after planting
(DAS) with a dose of 40 liters/ha. The results showed that the treatment of
C that the combination of of fertilizer 3 tonnes/ha of manure +
recommendation of 50% fertilizer recommendation for Maize and
Biosilica gave the best growth and yield of corn, with shelled production
dry corn of 6.2 t / ha (moisture content 17-18%). This result is 16% higher
when compared to the productivity of Pandeglang Regency in 2019 which
reached 5.3 t/ha.

1 Introduction

Corn is one of the main secondary crops in Indonesia with a relatively wide range of uses,
especially for human consumption and animal feed needs. The development of corn
cultivation in Banten today and in the future will be more directed at dry land that has low
productivity. The potential of dry land scattered on Perhutani land is wide enough to be
used for corn cultivation. Corn cultivation in Banten is mostly done by farmers if there is a
program that involves farmer groups, while only a small part of it is self-supporting. The
influencing factors and problems of maize farming in dry land and paddy fields can be seen
from the economic and social and technical aspects of cultivation[1]. Farmers are less
interested in planting corn because the market for shelled corn is uncertain. From the
technical aspect of corn cultivation in a dry land, farmers have not provided balanced
fertilizers, while the limiting factor for dry land is low organic matter content. Agricultural
business in dry land is faced with several limiting factors, namely acid soil reaction, high Al
and Mn content, high P fixation, nutrient deficiency N, P, K, Ca, Mg and Mo, low cation
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exchange capacity (CEC), and stability low aggregate[2]. Composting on dry land can
improve soil physical properties and corn plant growth[3,4]. Organic and inorganic
fertilizers can be used to provide nutrients for plants, besides that organic fertilizers can
improve the physical and chemical properties of the soil [5].

Balanced nutrients of nitrogen (N), phosphorus (P), and K (potassium) are needed for
the optimal growth of corn plants. Deficiency of these nutrients often occurs in the soil so
that it requires additional fertilizers, both organic fertilizers and inorganic fertilizers. Corn
plants need N., especially for vegetative growth, photosynthesis, and protein formation. The
application of N fertilizer increased cob size, seed weight, harvest index, and yield.
Elemental P is needed to store and transfer energy from photosynthesis in the process of
growth and production. P fertilization increases root volume, so it can absorb nutrients
better and accelerate the ripening of seeds in corn. Potassium plays a role in forming
carbohydrates and fat content, regulating the opening and closing of the stoma so that plants
are more resistant to drought, more resistant to pests and diseases, and not easy to fall. The
provision of sufficient and balanced N, P, and K fertilizers is a key factor in increasing
maize yields[6,7]. One way to increase corn yields in dry land is the use of organic
fertilizers and inorganic fertilizers combined with biological fertilizers is a dry land
management strategy that can increase soil productivity, crop yields. High yields in a
sustainable manner can be achieved if NPK fertilization is combined with the use of
organic matter [8].

Biological fertilizers or bio fertilizers are fertilizers that contain live microorganisms
which when applied to seeds (seed treatment), plant surfaces, or soil (application by
spraying) will encourage plant growth by increasing the supply of key nutrients for plants.
The declining level of soil fertility due to excessive and continuous use of inorganic
fertilizers is a problem that must be addressed immediately. The efficiency of inorganic
fertilization is needed as an effort to increase farming efficiency and the use of biological
fertilizers on corn can increase yields Moelyohadi et al.[9].

There are quite a lot of biological fertilizers currently circulating in the market and have
been used for the cultivation of food crops. The use of biological fertilizers can reduce the
use of inorganic fertilizers in maize cultivation. In this experiment, the bio fertilizer used
was Biosinta. Biosinta is produced by Indonesian Agricultural Postharvest Research and
Development (ICAPOSTRD), which is a natural silica product made from rice husks,
which can naturally strengthen plant resistance and maintain plant health from pests and
diseases and drought attacks to increase production, leaving no harmful residues on crop
yields. Biosinta can be applied to various phases of plant growth at a dose of 40 I/ha [10].

The problem of agriculture in dry land is degradation which results in a decrease in soil
fertility [11]. The application of organic fertilizer can function as an ameliorant that can
improve the physical, chemical and biological properties of the soil, which in turn will have
an impact on increasing crop production [12,13]. The application of organic fertilizers also
affects the availability of nutrients in the soil, so that the use of inorganic fertilizers can be
reduced. Several studies have shown that organic and inorganic fertilization simultaneously
can increase the growth and yield of maize [14]. This study aims to study the effect of
organic and inorganic fertilizer application on corn production in dry land.

2 Research Methodology

The research was conducted in the Kadumadang Village, Mandalawangi district,
Pandeglang Regency, Banten Province from December 2019 to February 2020. The
location selection is based on the condition of the land which is dry land that is less fertile..
Corn cultivation was carried out on farmers' land and involved farmers in the
implementation of the experiment
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The study used a Randomized Block Design (RAK) with 8 replications. The treatments

studied were as follows:

A = Manure 3 t/ha + 100% composite corn fertilizer recommendation: Urea 350 kg + 100
kg SP-36 + KCI 50 kg/ha

B = Manure 3 tons/ha + 75% composite corn fertilizer recommendation: Urea 262.5 kg +
75 kg SP-36 + KC1 37.5 kg/ha + Biosinta

C = Manure 3 t/ha + 50% fertilizer recommendation for composite corn: Urea 175 kg + 50
kg + SP-36 + KCI 25 kg/ha + Biosinta

D = Manure 3 t/ha + 25% fertilizer recommendation for corn composite Urea 87.5 kg + 25
kg SP-36 + Biosinta

The study used a plot with a size of 4 x 5 m. Channels between treatment plots were
made with a width and depth of 10 cm so that there was no fertilizer contamination or
surface water flow between one treatment plot and another and the distance between
replicates was about 60 cm. Lamuru composite corn was planted with a spacing of 75 x 25
cm, 1 plant/hole so that the plant population in each treatment plot was 106 plants. Manure
is given by mixing it with the soil at the time of tillage and is also used as a cover for
planting corn seeds. In the first fertilization, half Urea fertilizer and all SP-36 and KCI
fertilizers were applied when the corn plants were 10 days old, and the second fertilizer was
applied when the corn plants were 30 days after planting, singly at a distance of about 10
cm from the planting hole. Bioriz is applied as a seed treatment, by mixing it with corn
seeds at a dose of 200 grams/15 kg of seeds. During land maintenance, maize plants were
sprayed with Biosinta, which was carried out on days 14, 28, 42, and 56 at a dose of 40
liters/ha. The hoarding of corn plants was carried out at the age of 30 days. Weeding,
irrigation, and eradication of plant pest organisms (OPT) are carried out as needed.

Parameters of plant growth and yield observed were plant height, the weight of biomass,
harvest index, and yield of dry shelled corn. Plant height was observed at the time of
harvest by measuring the plant height from the soil surface to the tip of the leaf. The weight
of plant biomass was observed for each treatment and then dried in an oven at 700C for 48
hours until constant dryness. Corn yields were weighed in the form of dry shells with a
moisture content of 14%, weighed from the net plot (after deducting one row of plants
around the plot) for each treatment.

3 Results and Discussion

3.1 Agronomic Performance of Maize Plants

Analysis of variance in maize plant height at harvest showed that treatment had no
significant effect on plant height but treatment C gave a higher plant height, namely an
average of 191.3 cm, followed by treatment B (189.2 cm), treatment D (188 cm). 0.0 cm),
treatment A (186.5 cm). This is in line with the results of Purwani and Nurjaya's research,
where the application of biological fertilizers and inorganic fertilizers at a dose of 50%
gave the best results on maize biomass [15].

Analysis of variance showed that the application of biosynta bio fertilizer had a
significant effect on the length of the cob and the number of rows/cobs. Without the
application of bio fertilizers, the length of the cob was 14.5 and the number of rows/cob
was 12, while the treatment with bio fertilizers showed that the length of the cobs ranged
from 15.2-18.3 cm while the number of rows/cob ranged from 14-16. The highest cob
length and number of rows/cobs were obtained in the treatment of manure 3 t/ha + 50%
composite corn fertilizer recommendation: Urea 175 kg + 50 kg + SP-36 + KCl 25 kg/ha +
Biosinta, 16 and 18.3 cm. The results of other studies showed that composting with the
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application of biological fertilizers (K-PH) was the best treatment because it could increase
the length of the cob [16].

Table 1. Components of maize cultivation yield in Mandalawangi district, Pandeglang
Regency Banten Province

Treatment | Plant Height | Cob Length | Number of Seed weight of 100
(cm) (cm) rows/cob number (gr)

A 186.5a 14.5¢ 12a 27.10a

B 189.2a 15.2b 14a 28.10b

C 191.3a 18.3a 16a 31.60b

D 188.0a 16.6b 14a 30.30b

Analysis of variance observed in the weight of 100 seeds at a moisture content of 17-
18% (Table 1) showed that the application of biosynta biological fertilizer had a significant
effect on the weight of 100 seeds. Without fertilizer application, the weight of 100 seeds
was 27.1 g, while for the biological fertilizer treatment; the weight of 100 seeds was
between 28.1-31.6 g. The highest weight of 100 seeds was obtained in the treatment of
manure 3 t’/ha + 50% fertilizer recommendation for composite corn: Urea 175 kg + 50 kg +
SP-36 + KCI 25 kg/ha + Biosinta while the lowest weight of 100 seeds was obtained in
treatment p manure 3 t/ha + 100% composite maize recommendation fertilizer: Urea 350 kg
+ 100 kg SP-36 + KC1 50 kg/ha.

A B C D

Fig 1. Yield average of maize cultivation.

S = N W Ak 0 &N

The yield of lamuru composite in the treatment of manure + inorganic recommended
dose of fertilizer was statistically significantly different from the other treatments. The
results showed that the combination of manure 3 tons/ha + 50% recommendation of
composite corn fertilizer recommendation: Urea 175 kg + 50 kg + SP-36 + KCI 25 kg/ha +
Biosilica bio fertilizer gave the best maize growth and yield, with shelled production. dry
corn is 6.2 t/ha (moisture content 17-18%), this result shows that it is 16% higher than the
productivity of Pandeglang Regency in 2019 [17]. But the use of manure 3 t/ha +75%
fertilizer recommendation for composite corn: Urea 262.5 kg +75 kg + SP-36 + KCI 37.5
kg/ha + Biosinta did not show a significant difference in dry seed yield compared to the
treatment of manure 3 t/ha + 50% composite maize fertilizer recommendation: Urea 175 kg
+ 50 kg + SP-36 + KC1 25 kg/ha + Biosinta. This means that the cultivation of composite
corn in dryland gives a positive response to corn yields when given a combination of
organic fertilizers and biological fertilizers and inorganic fertilizers and there is an
efficiency of using inorganic fertilizers as much as 50%. In this experiment, it was shown
that the use of biosynta biofertilizer and inorganic NPK fertilizer at a dose of 50% in dry
land had a positive effect on increasing Lamuru composite maize yields and could reduce
the dose of inorganic fertilizer recommended by 50% which means corn farming is more
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efficient. The same result was also reported by Sulaiman et al.[8]. that the use of manure
(sluge) accompanied by NPK fertilization on hybrid corn can reduce inorganic fertilizers by
50%. Furthermore, higher maize yields were obtained in the combination treatment
between NPK fertilization and organic fertilization compared to only one type of inorganic
or organic fertilizer [18]. The results of other studies also show that the application of NPK
fertilizers and biological fertilizers in soybean cultivation can provide a positive response to
growth and can increase yields and can reduce the use of inorganic fertilizers by 50% [19].

3.2 Biomass Performance of Maize Plants

Maize plants absorb carbon from the soil which is represented by the weight of biomass in
each part of the plant [20]. The lowest total weight of maize biomass residue at harvest was
achieved if only manure and inorganic fertilizer were applied without Biosinta bio fertilizer.
The distribution of Lamuru composite corn biomass on biological fertilizer treatment with
50% inorganic fertilizer and 75% recommended dose increased significantly so that the
total biomass increased from 2.57 to 4.66 t/ha. In this experiment, the combination of
Biosinta bio fertilizer + 50% inorganic fertilizer and 75% inorganic dose + biosinta bio
fertilizer was not significantly different. Therefore, the treatment of biological fertilizers
combined with 50% inorganic fertilizers is technically better because it can save 50% of
inorganic fertilizers. Application of 50% NPK fertilizer with the addition of organic
fertilizer on ultisol dry land in Lampung can increase corn biomass [21].

Table 2. Biomass performance of maize plants

Treatment | Root Corn Corn Corncob Corn Total of
the Stalks t" | leaves | withoutseedst | husks Biomass t°
t-ha ha t-ha ha
A 0.55b 0.69b 0.68b 0.45b 0.20c 2.57¢
B 0.59b 0.72b 0.67b 0.67b 0.68b 3.12b
C 0.58b 1.02a 0.98a 0.98a 0.61b 4.66a
D 0.72a 1.09a 1.15a 0.89a 0.81a 4.45

4 Conclusions

The combination of organic fertilizer, recommended inorganic fertilizer and Biosinta
biological fertilizer gave the best response to the growth and yield of shelled corn in paddy
fields. The C treatment with application of manure 3 t/ha + 50% fertilizer recommendation
for composite corn: Urea 175 kg + 50 kg + SP-36 + KCl 25 kg/ha + Biosinta gave 6.2
tons/ha of corn husks. This result is 16% higher when compared to the productivity of
Pandeglang Regency in 2019 which reached 5.3 t/ha.
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