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Abstract. Soybean yields in Indonesia tend to be low, on average <1.5 Mg ha™' and many of
the needs are met through soybean imports. The purpose of this study was to determine the
effect of seed coating and sodium bicarbonate on the growth and yield of soybeans in alluvial
soils. The experiment was carried out at Alluvial soil in Padang, with an altitude of 10 m above
sea level. The experiments were arranged in a completely randomized design in the factorial
form. The first-factor was the application of coating material to soybean seeds consisting of 2
levels; uncoated and coated. The second factor was the application of sodium bicarbonate in
the leaves of the plant consisting of 4 concentrations; 0%; 0.125%; 0.250% and 0.375%, with 3
replications. Data were analyzed statistically using F-tests 5% significance level. If the
treatment had a significant effect, it will continue using the LSD test 5% significance level.
The parameters of observations were made; plant height when the generative phase, the
number of primary branches, the number of nodules, the number of pith pods, the weight of
100 seeds, dry weight of seeds per plot. The result showed that the application of coating
materials on soybean seeds and 0.125% sodium bicarbonate sprayed on the leaves increase the
growth and yield of soybean Anjasmoro variety with the highest seed yield was 1.90 Mg ha™.

1. Introduction

Soybean production in Indonesia is still low at an average of 1.5 Mg ha-1[1]. The original habitat of
soybean crops. Soybeans will grow well in temperate or sub-tropical climates [2] stating that low
soybean yields are also caused by one of them because technological innovation is still low.
Nowadays, Indonesia imports soybeans 70% of the soybean demand, and the rest is produced
domestically.

One of the simple technologies developed is making a coat for soybean seeds using ex soybean’s
soil, manure enriched with nutrients P and K. Results of the study [3] had proven that giving coated
[1kg of topsoil + 1kg compost + 100 g lime + 0.5 kg of ex soybean’s soil + 10 g PK fertilizer] increase
soybean yield per plant not accompanied by the application of Unitas Super liquid organic fertilizer,
and vice versa soybean crops that get a positive response to POC will grow well if the seeds are not
coated. In this experiment, coated material was made no longer using topsoil and lime, but only a
mixture of former soybean soil, manure, SP36, and KCl1 fertilizer. The possibility of the results could
be better than previous experiments and the response of liquid fertilizer was also accompanied by
coated seed. It is expected that with the application of the coating, the seeds come into direct contact
with bacteria originating from soybean former soils, get complete nutrition, sufficient oxygen, thereby
increasing the ability to grow seeds in alluvial soils.
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The application of organic liquid fertilizer derived from organic waste materials has been
successfully applied to various plants, including; pruned lowland rice [4-6]. In general, they proved
that the organic liquid fertilizer has a very positive effect on increasing crop yield, although the
recommended concentration of application is not the same. Another effort to increase the fertility of
soybean plants is by spraying sodium bicarbonate [baking soda] into the leaves of the plant. According
to [7] giving 1 tablespoon of baking soda mixed with 2.5 tablespoons of oil dissolved in 1 gallon of
water sprayed on the leaves of plants is good for horticultural plant growth. Sodium bicarbonate is
effectively used as a control of fungal diseases in plants, black spots, powdery mildew, but must be
careful in large amounts of use can have a negative effect on growth and yield. [8] Explained that by
increasing the concentration of application from 0 to 0.35% sodium bicarbonate, sodium, sodium
carbonate, sodium chloride and sodium sulfate to soil influence to reduce the growth of wheat
germination. If the limit of tolerance for the wheat seedling is taken as the point of concentration when
both germination and growth are prevented, this is found to be with the carbonate 0.13 percent, with
sodium chloride 0.52 percent, and with sodium sulfate 0.56 percent. It is not clear why there was so
little difference in these experiments between the limit of tolerance for sodium chloride and sodium
sulfate. However, it is still unknown if sodium bicarbonate that was sprayed on the leaves can act as a
substitute for nutrient needs, protect plants from pest and disease disorders or have a negative effect on
soybean plants. The purpose of this study was to determine the effect of seed coating and sodium
bicarbonate application on the growth and yield of soybeans in alluvial soils.

2. Materials and Methods

2.1. Location and plant materials

Experiments have been carried out in Alluvial, Kalumbuk village, Padang City with altitude at 10 m
above sea level. Some materials used in this experiment included; The soybean seeds used are
Anjasmoro varieties, coating materials, and sodium bicarbonate. The seed coating material is formed
from the mixture 49% ex soybean’s soil: 49% composted manure: 1% Potassium: 1% Phosphorus. All
materials in a dry air condition are then mashed and sieved at a 2 mm diameter sift, evenly mixed
which is called a coating material. Application of coating materials and seed by a ratio 1: 1.

2.2. Experimental design

The experiments were arranged in a completely randomized design in the factorial form. The first-
factor was the application of coating material to soybean seeds consisting of 2 levels; without being
coated and coated. The second factor was the application of sodium bicarbonate in the leaves of the
plant consisting of 4 concentrations; 0%; 0.125%:; 0.250% and 0.375%, with 3 replications. Data were
analyzed statistically using F tests 5% significance level. If the treatment had a significant effect, so it
will continue using the LSD test 5% significance level. Soybeans planted with a spacing of 30 x 15 cm
with a plot size of 150 cm x 150 c¢cm. Basic fertilizer given for each hectare was 25 kg of Urea; 150 kg
SP36 and 100 kg KC1.

2.3. Procedures and observations

Application of coating materials to soybean seeds by soaking the soybean seeds for 1 night, then the
seeds coated with coating materials according to the treatment described above. The coating was
applied until all ingredients evenly attached to the seed. Planting is done as much as | seed per
planting hole as deep as 3 em. The application of sodium bicarbonate starts at 2™ weeks after planting
the seeds every 2 weeks and stops until the plants achieve the generative phase. The parameters of
observations made included; plant height when the generative phase, the number of primary branches,
the number of nodules, the number of pith pods, the weight of 100 seeds, dry weight of seeds per plot.
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3. Results and Discussion

3.1. The effect of sovbean seed coating and sodium on plant growth

The results of the experiment showed that there was a single effect of each of the soybean seed coating
material and the concentration of sodium bicarbonate on height, but did not significantly affect the
number of primary branches of the plant at 45 days after planting. The interaction of coating and
sodium bicarbonate is seen in the formation of nodules, presented in Table 1.

Table 1. The effect of coating on soybean seeds and sodium bicarbonate on plant growth

Plant height at 45 days after planting [cm]

treatments Sodium bicarbonate concentration [%]

Seed treatments 0 0.125 0.250 0.375 Average
uncoated 88.22 94.78 95.00 96.44 93.61b
coated 97.67 98.44 99.44 99.44 98.75a
Average 9295b 96.61 a 9722 a 9794 a

CV [%] 2,68

the number of primary branches per plant

Treatments Sodium bicarbonate concentration [%]

Seed treatments 0 0.12 0.25 0.37 Average
uncoated 4.33 3.70 4.00 3.33 3.83
coated 333 3.67 4.00 4.00 3.75
Average 3.83 3.67 4.00 3.67

CV[%] 15.23

the number of nodules per plant

Treatments Sodium bicarbonate concentration [%]

Seed treatments 0 0.125 0.250 0.375 Average
uncoated 6.67 Bb 7.00 Bb 9.00 Aa 8.33 Aab

coated 10.67 Aa  10.00 Aa 8.00 Ab 9.00 Aab

Average

CV [%] 15.41

The numbers followed by the same uppercase letters are not significant in the column and the numbers followed
by the same lowercase letters are not significantly different in the lines according to the LSD level of 5%.

Plant growth was better in the treatment given coated than those not given coated. This shows that
coated has a positive role in the seed from the germination process to high growth to the generative
phase. Coating given is a nutritious material so that the seeds get enough food starting from the early
budding phase to the mature phase. Adequate nutrition which obtained from manure and elements of P
and K which are formulated in the form of coating preparations has provided sufficient nutrition for
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soybean plants. It was also explained by [9] that at the laboratory scale seeds that were treated with
lime material or other nutritional promote better germination growth than seeds uncoated.

In general, the application of sodium bicarbonate sprayed into the plant had a positive effect on
plant height, but each concentration given from 0.125% to 0.375% was not significantly different.
Sodium bicarbonate contains sodium and bicarbonate. Sodium plays a role in replacing the position of
potassium in metabolism because of the same prevalent one. The general role of sodium in low
concentrations can be an enzyme activator as well as, the same role as the K element [10]. They
explained that potassium and sodium are both involved in enzyme activity. [11] explains that
fertilization through leaves is more effective than giving it through the soil. The penetration of
nutrients is through the surface leaf layers and their uptake across the plasma membrane of the
epidermal cells. Also, environmental factors, aspects of plant biology and solution properties had a
crucial effect on the efficiency of foliar fertilization, are presented. In general, the movement of low
molecular weight solutes [organic acids, amino acids, sugars] from the leaf surface to the cell wall of
the epidermis is a non-metabolic process that is driven by diffusion and electrochemical potential
formed by an increase in negative charge across the cuticle membrane.

There was no significant effect of the seed coating treatment or the application of sodium
bicarbonate to soybean leaves on the number of primary branches. The nature of the formation of
primary branches is more dominated by the genetics of these plants. In general, Anjasmoro varieties
produce several primary branches ranging from 2.9 and 5.6 [12].

The formation of nodules was influenced by salute and sodium bicarbonate preparations. Giving
coated had a direct impact on the formation of nodules. Root nodules enhanced 50-80% at seed coated
compared to an uncoated seed. The same thing had been proven by [3] that the formation of nodules
was strongly influenced by the inoculation of Rhizobium bacteria in the form of legum or using
soybean soil. Likewise, previously [13] reported that the presence of Rhizobacteria in the soil, enhance
N fixation from the air to reduce the need for N nutrients and enhance soybean yields. The number of
root nodules decreases as the concentration of sodium bicarbonate application increases at seed coated,
but this does not occur in uncoated seeds. Negative effects begin to appear if the sodium bicarbonate
concentration was increased to 0.250%. The negative effects of sodium application had also been
explained [14] on wheat crops, and [8] sugar beet plants. However, these impacts vary depending on
the type of plant, soil, and environment.

3.2. The effect of coating on soybean seeds and sodium bicarbonate on soybean vield components
Coating and sodium bicarbonate application did not have a significant effect on the number of seeds
per pod, weighing 100 seeds, but there were interactions between the two treatments on seed yield per
hectare, presented in Table 2.

Giving coated materials on seeds and 0.125% sodium bicarbonate gave the highest yield of
soybean to the dry weight at 14% water content, but it was not significantly different at the same
concentration uncoated. The results of this experiment proved that coating is important so that soybean
plants become more vigorous and healthier so that they can produce high. Likewise, the application of
sodium bicarbonate every 2 weeks until it reached the generative phase had a positive effect on the
formation of dried soybeans. [2] which stated that soybean yield did not reach 2 Mg ha™, still could
not be improved in this experiment. Whenever, compared to plants that were not coated, the
application of a coating to soybean seeds only enhanced 1%. This due to the fact that the alluvial soils
tested are indeed very low in organic matter content which characterized as bright yellow and the soil
tends to be compact. The condition of lack of organic matter in the soil also affects the growth and
development of Rhizobium bacteria in the soil so that it has an impact on yields that increase
significantly [15]; explained that the diversity of microorganisms is largely determined by the
chemical and physical properties of the soil.

Acidic and compact soil will reduce the presence of N-fixing bacteria so that the element is not
easily accessed by the roots. The results of this experiment were still higher than the results [13] which
obtained the dry seeds of Wilis variety only 1,026 Mg ha™ from 10 Mg ha' compost and 100 kg ha™
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nitrogen fertilizer application. According to the descriptions of Wilis and Anjasmoro varieties, the
yield potential is almost the same.

Table 2. The effect of coating on soybean seeds and sodium bicarbonate on soybean yield
components

The number of pith pods per plant

Seed treatments Sodium bicarbonate concentration [ %]

0 0.125 0.250 0.375 Average
uncoated 109.44 108.22 11344 10989 110.25
coated 101.11 114.22 98.00 98.56 102.97
Average 105.28 111.22 105.72 104.22
CC [%] 1075

the weight of 100 seeds

Seed treatments Sodium bicarbonate concentration [ %]

0 0.125 0.250 0.375 Average
uncoated 9.63 9.42 10,45 8.74 9.56
coated 9.25 10.55 9.21 9.49 9.63
Average 0.44 9.98 9.83 9.11
CC[%] 9.73

the dry weight of seeds per hectare [Mg]

Seed treatments Sodium bicarbonate concentration [ %]

0 0.125 0.250 0.375 Average
uncoated 1.75Aab 1.88Aa 1.85Aa 1.57 Bab 1.76
coated 1.78 Aab 1.90Aa 1.35Bc 1.66 Abc 1.67
Average 1.76 1.89 1.60 L6l
CC[%] 9.66

The numbers followed by the same uppercase letters are not significant in the column and the numbers followed
by the same lowercase letters are not significantly different in the lines according to the LSD level of 5%.

4. Conclusion

Application of coating materials on soybean seed and 0.125% sodium bicarbonate sprayed on the
leaves gncrease the growth and yield of soybean Anjasmoro variety with the highest dry seed was 1.90
Mgha™.
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