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%l'ﬂ“rﬂl and vield of various sovbean variety (Glycine max L.
merril) with mycorrhizal application

5t. Subaedah, Netty 5. Said, and Andi Ralle
Faculty of Agriculture, Universitas Muslim Indonesia Makassar

Email: st subaedahi@umi ac.id

Abstract. Soybean demand from year to year 13 increasing i line wih an nerease in
population and increasing people’s understanding of nutritious food, while soybean production
1z still very low. Therefore, various efforts continue to be made to mcrease sovbean production,
for example by selecting high-yielding varieties and improving soil fertility. This rezearch was
conducted with the aim of mcreasing soybean crop production by selecting appropriate
varieties and improving soil fertility by application mycorrhizal biofertilizers. Thiz research
was conducted in the form of experiments in the district of Takalar, South Sulawesi, which
took place from April to July 2019, The experiment was designed with the Split Plot Design
As the main plot 1z the treatment of wvarieties comsisting of 3 types, namely: Anjasmoro
varieties, Argomulyo varieties and Gema As a subplot s the provision of mycorthizae
consisting of two levels, namely without the application of mycorrhizae and mycorrhizal
applications. From these two factors, 6 treatment combinations were obtamned and were
repeated three times, so that 18 experimental units were obtamed. The results showed that there
was an effect of varieties treatment and mycorrhizal application on plant growth and sovbean
crop production The vse of Gema varieties and thewr mteractions with the application of
mycorrthizae produce the highest soybean plants. The parameters of production components
and soybean production mdicate that mycorrhizal application produces the highest number of
productive branches, while the use of Anjasmoro and Asgommlyo varieties produces the
highest number of pods, pod weight and dry seed production per ha.

1. Introduction
Sovbean has become an important part of the diet of most people in Indonesia. both in urban and rural
areas. The average level of sovbean consumption 13 8.12 kg/capita/ vear [1]. Therefore, sovbean needs
to be available 1 sufficient quantities for the population whose numbers continue to increase from
year to vear. Soybean production 1n Indonesia mn 2017 15 538.728 tons while soybean needs are more
than 2 million tons. This 1s why sovbean imports cannot be avorded, where sovbean imports 1n 2017
reached 2.75 mullion tons [2]. Efforts to increase production continue to be pursued, both through
extensification and intensification. Increased production through intensification i1s done through
improved cultivation techmiques, for example, the selection of varieties.

The use of supertor vareties 1s one technological innovation that can increase soybean production.
In the period 1918 to 2015, there were 83 sovbean varieties that had been released and were attempted
to be distibuted to farmers. The vanety of superior soybean vaneties increases the choice and
fulfilment of soybean user preferences. However, the release of improved vaneties carned out gid not
show a sharp increase in national average sovbean production that only moved from 1.0-1.5 [3].

m Contenl rom this work may be used under the lerms of the Creative Commons Atirbution 3.0 hoence. Any luriher distnbution
S— p ol this work must maintan alinbuton o the author(s)y and the ttle of the work, journal citabion and T3
Pubhzhed under hoence by 10P Publishing 1.id I

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:6694940/print?locale=en

4/10



5/3/2021 Growth and yield of various soybean variety (Glycine max L. merril) with mycorrhizal application - St. Subaedah

Q:FST 2019 1OP Publishing
10F Conf. Senes: Earth and Environmental Science 484 (2020} 012074 doiz10.1088/1755-1315/M484/1/012074

Therefore 1n addition to the selection of vaneties. It also needs to be balanced with improvements 1n
other cultivation techniques, for example by improving soil fertility.

Management of soil fertility can be done by fertilizing which aims to increase nutrients for plant
growth and pmdua'@t One tvpe of fertilizer that has a good effect on plant growth 15 mycorrhizal
biological fertilszer “Mycorrhiza 15 a2 mutual symbiosis between fungi and plant roots. One type of
mycorrhizae 15 Aarbuscular Mycorrhizal Fungi (AMF) which 15 symbiotic with most land plants n
almost all terrestrial ecosystems [4]. The use of AMF has a number of beneficial effects on plants that
can be symbiotic, such as suppressing the need for phosphate [5]. also mcreasing drought resistance
[6]. increasing plant resistance to soil salimity stress [7].

Arbuscular mvcorrhiza that infects t ot system of the host plant which will produce hyvphae
mtensively, so that plants with myvcorrhiza%will be able to increase the absorption capagity of nutrients
and water [8; 9]. Based on this description, a study was conducted aimed at analyzing“the growth and
production response of various sovbean varieties with the mycorrhizal application.

%. Material and Methods

This research was carred out in the form of an experiment (experiment) in Takalar Regency which
lasted from Apnl to July 2019. The planting matenial consisted of sovbean seeds of Amjasmoro,
Agromulvo, Gema, Mycorrhizal, urea, KCl and SP-36 fertilizers. While the tools used included: hoes,
hand tractors, scales labels, meters, ovens and others.

This experiment was designed with a Split Plot Design. As the main plot 15 a sovbean variety
consisting of three varnieties, namely:

V1: Amjasmoro variety

V2: Argomulyo variety

"3: Gema varniety

s a subplot 15 mycorrhizal application consisting of two levels, namely:

MO: wathout mycorrhizal application

M1: mycorrhizal application of 8 tons/ha

From these two factors. 6 treatment combinations were obtained and repeated three times to obtain
18 experimental units. Land preparation begins with ploughing the land. then followed by rooting and
levelling. The cultivated land 1s then divided mto three blocks with a distance between each 1 m block.
Each block 15 divided into three main plots, each measuring 4 m x 2 m. Then the main plot 15 divided
mnto two sub-plots measuring 2 m x 2 m. The distance between the main plots 15 1 m and the distance
between 0.5 m plots. Application biological fertilizer (mycorrhizae) 15 carried out 1n accordance with
the provisions of the treatment carned out before planting. Sovbean seed planting 1s carried out with a
distance of 40 cm 1n row spacing and 20 cm 1n row spacing. Fertilization SP-36 and KCl with doses of
100 kg per hectare given at the time of planting 15 1 week after planting, and fertilizing 100 kg per
hectare of urea 1s grven twice, namely at planting time of 1 week at 1/2 dose and 1/2 dose at 30 days
after planting. Weeding 43 done manually at the age of 20 and 40 davs after planting. The observed
variables included: pl 1ght, number of productive branches, number of pods per plant, pod weight
per plot and seed production per plot.

Q. Result and Discussion

3.1 Plant height

The results of the analysis of plant height data@t the age of 8 weeks after planting (WAP) showed that
the treatment of various varieties and mycorrhizal applications significantly affected. Based on the
LSD test results level of 0.05 in Table 1 shows that the Gema variety soybean plants with mycorrhiza
application produced the highest plants that are 56 05m and sigmficantly different from the height of
the Anjasmoro c vanety plants that were given mycorrhizae that only produce plants with a height of
4830 cm.

=]
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Table 1. Effect of vaneties and mycorrhizal application on soybean height at 8 WAP (cm)

Variety Mycorrhizae LSD 0.05
Without Application
Mycorrhizae Mycorrhizae
1: Amasmoro 5232 ax 48330 bx 407
2: Argomulyo 4944 ax 47 81 ax
3: Gema 5220 ax 56.05 ay

Note: average values followed by the zame letters in rows (a. b) and columas (x. v) are not zignificantly
different based on the L5D level of 0.05

3.2, Number of Productive Branches

Observations on the number of productive branches Ehﬂ“"%t the application of mycorrhizal
application ha®a significant effect. but differences in vaneties and interactions between the two have
not shown a significant effect on the number of productive branches. The average number of
productive branches presented in Table 2 shows that myvcomhizal applications produce more
productive branches. namely, 2433 branches and are sigmficantly different from those without
mycorrhizal application

Table 2. The average number of productive branches of soybean in various varieties and
mycorrhizal applications

Variaty . Mycorrhizae
Vithout Mvcorrhizae Application Average
Myeorrhizae

[ Anjasmoro 2209 28.57 2533
- Argomulyo 2313 2631 2472
i- Gema 15.93 18.13 17.03
verage 2039b 24333
SD 005 3.87

Note: average valuez“tollowed by the same letters in rows are not s.i.gﬂ-.iﬁn:aﬂtl}' different bazed on the
L3D level of 0.05

3.3 Number of Pods

The results of the calculation of the number of sovbean pods showed that the vanous treatmegt and
myvcorrhizal application had a significant effect. Based on the LSD 0.05 follow-up test resglts ™1 able
3 shows that the highest number of pods obtamned in Anjasmoro gariety was 8§1.70 igmificantly

different from the number of pods produced by Gema vanety butot significantly different from the
number of pods produced by Argomulyo varieties.
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Table 3. The average number of sovbean pods in various vaneties and mycorrhizal applications

Mycorrhizae
ety
Variety Without Application Average LSD 0.05
Mycorrhizae Mycorrhizae
s 71.38 5201 81.70 a 3133
[ Anjasmoro
505 .,
2 Argomulyo 63.20 7505 69.12 a
3 Gema 3393 . 4705 | 4049 b
56.17 b 7137 a
verage
177
5D 0.05 14.22
MNote: average values followed by the zame letters in rows and columns are not significantly different
based on the LSD level of 0.05

3.4. Pod Weight

The results of data analysis showed that the vanous treatment and mycorrhizal apphcatinn%d 3
significant effect on the weight of the bean pods per plant. but the interaction between the two had not
shown any significant effect. Average sovbean pod weight of LSD test level of 0.05 presented in Table
4 shows that the heaviest pod weight obtained i Anjasmoro variety 1s 34.84 g followed by argomulvo
variety which 15 34.59 g and 15 significantly different from pod weight produced by varnety Echo 1s

1365 g.
Table 4. Effect of various vaneties and mycorrhizal applications on sovbean pod
weight per plant (g)
Variety Mycorrhizae Jerage LSD 0.05
Without Application
Micorrhizae Mycorrhizae

1: Anfasmoro 28.12 41.56 3484 a 9.70

2: Argomulyo 3030 38.89 3439 a

3: Gema 11.84 1547 1365 b

Average 2342 a 3197 a

L5D0.05 . 3.49

Note: average values followed by the same letters in rows and columns are not significantly
different based on the LSD level of 0.05

Sovbean Pod Weight per plot
The esults of data analysis showed that the treatment of varieties significantly affected the
weight of soybean pods per plot. The average soyvbean pod weight of 0.05 LSD test results in
Table 5 shows that the heaviest pod weight per plot was obtained in the Anjasmoro variety of
415.66 g and significantly different from the pod weight produced by Gema variety of 279.17
g. but not different evident with the weight of pods produced by Argomulyo varieties.
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Table 5. Effect of various vaneties and mycorrhizal applications on soybean pod weight per

plot
Variety Myvcorrhizae verage LSD 0.05
Without Application
Mycorrhizae Mycorrhizae

[: Anjasmoro 398.38 432595 41566 a 61.40
- Argomulyvo 371.65 407.26 38945 3
i; Gema 266.18 28216 27917 b
verage 34540 37746

Note: average 1‘3111&5@::]1&1%11 by the same letters 1n columns are not significantly different

based on the L5D level of 0.05

3.6. Sovbean Seed Weight per plot

Data from the analvsis of seed weight per plot (tile area 0.8 m2) show

t the treatment of varieties

significantly affected the weight of soybean seeds per plot. LSD test results of 0.05 level in Table 6
show that the weight of sovbean seeds per plot was obtamned in the Anjasmoro variety as many as
264.26 g and sigmificantly different from the weight of seeds produced by the Gema vanety which 15
179.59 g, but not significantly different from seed weight produced by Argomulyo varieties.

Table 6. Effect of various vaneties and mycorrhizal applications on sovbean seed weights per plot (2)

Variaty Mycorrhizae verage SD .03
Vithout Mvcorrhizae Application
_ Myvcorrhizae _
1: Anjasmoro 257.73 270.78 26426 a 5943
2: Argomulyo 244 25 262.97 25361 a3
3 Gema 181.40 177.77 17959b
Average 22779 237.17

Note: average x‘alue-sqg]lmved by the same letters in columns are not significantly different

based on the LSD level of 0.05

3.7, Dry Seed Production per ha

The results of the analysis of dry seed weight

per hﬂ%ﬂ’ﬂd that the treatment of varieties had a

significant effect Based on BNT follow-up tests of the 0.05 level presented in Table 7, 1t can be seen
that the Argomulyo variety obtamed the driest seed production, which 1s 2 88 tons'ha and sigmficantly
different from sovbean production obtamned by the Gema variety which 1s only 2.10 tons'ha but not
significantly different from the seed production produced by Amasmoro varieties.

Table 7. Production of dried beans per ha (t/ ha) from various vaneties and mycorrhizal applications

Variety Mycorrhizae verage SD .05
Vithout Mvcorrhizae Application
Mycorrhizae
[ Anjasmoro 2.66 2.58 2.82ab 0.75
- Argomulyo 2.78 258 288a
i- Gema 2.10 2.09 2.10b
verage _ 2.51 2.68
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38 Discussion

The results of the data analysis%:tmved that the growth of sovbean plants was influenced by the
variety used and the use of mycorrhuzal biofertilizers. This can be seen from the plant height
parameters which indicate that the Gema vanety of soybean plants with mycorrhizae application
produces the highest plants that are 56.05 cm (Table 1). Plant growth 15 an interaction between genetic
factors and environmental factors [10], therefore mn the development of plants how this genetic
potential can be maxumized with the support of appropriate cultivation technology, for example
improving so1l fertility with the use of biological fertilizers (mycorrhizae) so existing genetic potential
can emerge.

The effect of vaneties gn the production component and sovbean crop production also shows a
significant effect. Vanetiesplay an important role in determining the level of crop production because
to achieve high vields is largely determined by their genetic potential Jl11] which showed that
different varieties significantly affected sovbean crop production. Likewise, the results of research by
[12] showed that differences in the genotype of comn plants will affect the level of com crop
production T he results of this study indicate that the vageties of Argomulyo and Amasmoro showed
the best results compared to the Gema vanety shown by the parameters of the number of productive
branches, number of pods, pod weight and seed weight per plot. and dry seed production per ha which
were significantly higher. This 1s consistent with the results of research by [13] who reported that
Amnjasmoro varieties showed higher results compared to other varieties. These varieties have a vanety
of potential vield characteristics, harvest age, seed size, seed coat color, resistance to biotic/abiotic
stresses. and adaptation areas.

The mycorrhizal application showed that ThEQHmbBI' of productive br s, number of pods and
soybean pod weight was significantly better by giving mycorrhiza. TheseYesults in line with the
findings of [14] and [15] who reported that the arbuscular myvcorrhuza produced was dble to increase
the growth and yield of soybean The good effect of mycorrhizae on plant growth was also reported by
[16] who reported that mycorrhizal application in rice plants increased production by up to 40%, while
the results research of [17] reported that the application of mycorrhizae i Jatropha plants produced a
real growth better than without an application.

The ability of mycorrhizae to improve plant growth and production 15 due to plants that are
symbiotic with myvcorrhiza will form a braided hip that increases the capacity of roots in nutrient
absorption. This 1s consistent with the results of research by [18] who found that the application of
FMA was able to increase the pH, P-available and CEC compared to without the application of FMA.
Likewise, the results of research by [19] reported that mycorrhizal application increased levels of N, P,
K. organic matter compared without application.

4. Conclusion

1. The use of Gema varieties with mycorrhizal application produced the highest growth of
sovbean plants.

2. Application mycorrhizal generate productive branch number and the highest number of pods and
pod weighs heaviest.

3. Using Amasmoro and Argomulvo vaneties produced the highest number of pods, pod weights and
seed weights.
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