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Abstract. Biopriming is one way to overcome the stunted plant growth due to a decline in the
quality of seed physiology by using a combination of biological agents. This study aims to
improve the quality of seed germination and vigor with a combination of biological agents in
the form of Trichoderma harzianum and Streptomyces spp. This research was conducted at the
Laboratory of Bio-Science and Plant Reproductive Biotechnology, Department of Agriculture
Cultivation, Faculty of Agriculture, Hasanuddin University, which took place from January to
April 2019. This study used a Split Plot Design, the main plot was the duration of biopriming
consisting of four levels, 3 hours, 6 hours, 12 hours and 24 hours. Type of microbes as subplots
consisting of three levels, namely water, Trichoderma harzianum and Streptomyces spp. The
results show that the duration of biopriming 12 hours with Streptomyces spp. able to produce
the highest average percentage of normal sprouts (96.48%). The duration of biopriming
treatment for 12 hours with water produced the highest average percentage of abnormal sprouts
(15.09%). Treatment duration of biopriming for 6 hours with Streptomyces spp. able to produce
the highest average length of root sprouts (11.91 cm). Streptomyces spp. gave the highest yield
at an average germination rate (9042%).

1. Etrnductinn

Soybean (Glycine max L.) is one of the main food commodities after rice and com. Soybeans are
included in legumes which have very high levels of nutrition, especially vegetable protein. One of the
causes of decreasing soybean production results is a decline in the quality of seed physiology. Irwan
[1] explains the use of seeds that have poor physiological quality can reduce the number of population
per unit area because soybean cultivation involves planting seeds directly in the field.

One way to overcome stunted plant growth due to a decrease in physiological quality of seeds,
causing a decrease in vigor, viability, germination of seeds that have undergone deterioration that is
biopriming by using a combination of biological agents. Biopriming is a seed priming technique that
uses biological agents in the treatment solution [2]. According to Sutariati et al. [3], in addition to
providing improvements, biopriming treatment also acts as a media for rhizobacterial inoculation of
seeds. Seed invigoration through the process of biopriming with rhizobacteria provides benefits to
plags, and is proven effective in increasing seed viability and vigor.

gving biological agents that are able to improve the quality of seed germination can be call as a
biopriming treatment. Nitrogen-fixing microbes that are able to be biological control agents, Bhd
microbes that are able to produce hormones. Those treatment is known as biopriming. %e
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combination of microbes that can be used as biopriming agents is Trichoderma harzianum and

Streptomyces spp.
Trichoderma harzianum is able to produce induction hormones that plants need to grow. According
to Contreras-Co (4] states Trichoderma sp. is a microbe that is able to produce auxin hormone in

the form of IAA which plays an important role in the process of root elongation which causes higher
absorption of nutrients. So that crop production g#lds are also higher. Trichoderma harzianum is able
to produce IAA (Indol-3-Acetic Acid) which plays a role in conftrolling physiological processes,
including enlargement and cell division, stimulating seeds to germinate tissue differentiation and
control vegetative growth processes.

Magda's research results [6] showed that Streptomyces spp. in the soil can increase root length,
shoot height, root dry weight, and able to fix nitrogen, and produce IAA hormones needed by plants
for the growth process. Research conducted by Tefa [7] shows that Actinomycetes sp. has an IAA
hormone content of 89.5 ppm and gibberellin 92.5 ppm.

2. Nahudnlugy
This research was conducted at the Laboratory of Bio-Science and Plant Reproductive Biggechnology,

Department of Agriculture Cultivation, Faculty of Agriculture, Hasanuddin University. This research
was conducted in January to April 2019.

The tools used are 1000 mL erlemeyer flasks, 1000 mL measuring cups, petridist plates, test tubes,
Laminar Air Flow, autoclaves, (Conten Chlorofil Meter-200 plus) CCM-200 plus, aerators, analytical
scales, and digital cameras. The ingredients used are grobogan soybean varieties, Streptomycetes spp.,
Trichoderma harzianum, water (aquades) 1000 mL, urapping, aluminum foil, Nutrient Broth (NB) 8 g,
Bacto agar 18 g, label paper, soil, manure, paper filter, size 30-40 polybags and plastic picks. The
seeds used are seeds that have been stored for | year. Initial quality analysis shows that the
germination rate of seeds ig%A

The method used is the Split Plot Design consisting of the main plot and sub-plot, repeated 3 times.
The main plot is the duration of biopriming (P) consisting of 4 levels, namely duration of 3 hours (P1),
duration of 6 hgars (P2), duration of 12 hours (P3), and duration of 24 hours (P4). Subplot is a type of
microbe (M) consisting of 3 types namely Water (MO0), Trichoderma harzianum (MI1) and
Streptomyces spp. (M2).

The experiment was carried out by soaking the seeds using Trichoderma harzianum 1x107 cfu /
mL, Streptomyces spp. 1x107 cfu / mL and Water for 3, 6, 12, and 24 hours according to each
treatment. Then the seeds are air-dried to restore the initial weight of the seeds. After the initial weight
of the seeds is returned, the seeds are germinated using a tissue. Observations included percentage of
sprouts, percentage of normal sprouts, percentage of abnormal sprouts, simultaneity of growth, and
length of root sprouts.

Analysis of the data used in this study is a Duncan Multiple Range Test (DMRT) at the 5% level if
there is significant effect of the treatments.

3. Results

. Effect of interaction between biopriming duration with different types of microbes

e results showed that there was a significantgjeraction between the duration of immersion with
various types of microbes to normal sprouts, the number of productive branches, the number of
planting pods and there was a very significant interaction which was obtained from the observation of
the percentage of abnormal sprouts and root length of sprouts (table 1).

Based on the results of immersion for 12 hours using microbes Streptomyces spp. the highest
percentage of normal sprouts in soybean plants was 96.48%. This is caused by Streptomyces spp. can
produce TAA hormones that can affect plant growth and root differentiation. This is supported by
Aryantha et al. [8] which states that Streptomyces spp. able to produce IAA which plays a role in
stimulating plant growth.
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Table 1. Average percentage of normal sprouts (%) in the treatment of Biopriming duration and types
of microbes (Trichoderma harzianum and Streptomyces spp.) In soybean plants (Glycine max L.)

Microbe types (M)

Duration

Sprouts Biopriming Control Tr:c}.mderm(r Streptomyces Duncany o5
(P) (MO0) harzianum spp. (M2)
M1)
3 hours (P1)  89.91,° 92.97. 9120, 2.29
6 hours (P2)  93.24* 86.67.* 9167, 2.40
Normal 12 hours (P3) 8491 91.67,," 9648, 2.47
sprouts ours " 67, 3 .
24 hours (P4) 9129, 90,00, 9491,
Duru.nu_uj 0.92 0.97
3hours (P1)  10.09(3.18),°  7.02(2.65)." 8.79(2.97),) 0.36(0.066)
Ab | Ghows®) 675261 10.003.17).>  8.33(2.89), 0.38(0.070)
gpmnzgm 12 hours (P3)  15.09(3.89).  8.33(2.89), 3.52(1.88)," 0.390.072)

24 hours (P4)  8.70(2.95) 8.33(2.86),"
Duncan o 024(0046Fy  0.26(0.049)

Note: The numbers followed by letters are not the same in columns (a, b, ¢) and rows (x, y, z) mean significantly
different at Duncan's advanced test level o = 0.05 (Numbers in the Transformation Data Brackets v (X +0.05)).

5.00(2.27)

The highest percentage of abnormal sprouts obtained in the immersion for 12 hours without
microbes was 3.89%. This is because the soybean seeds used are of a quality that has decreased
physiologically and there is no specific treatment of quality deterioration, such as the addition of
microbes that can increase the germination and seed vigor such as Trichoderma harzianum and
Streptomycetes spp. which is able to produce IAA and Gibberellins, resulting in high abnormal
numbers of sprouts. This is consistent with the opinion of Herlina and Aziz [9] which states that the
process {{fkeed germination is a process that determines plant growth. Where the germination of plant
seeds is influenced by several factors, including the type of seed and the quality of the seeds used, the
initial treatment of seeds and the gibberellin hormone content that is in the seed.

Soaking seeds for 12 hours is thought to be the most effective time for seeds to be able to improve
and complete the process of metabolism. Germination is an illustration of the ability of seeds to
develop into normal plants [10]. The duration of soaking is related to the process of imbibition in the
seed. Because during soaking there is an improvement and completion of the process of seed
metabolism [11].

Table 2. Average length of sprout roots (cm) in the treatment of Biopriming duration and types of
microbes (Trichoderma harzianum and Streptomyces spp.) In soybean plants (Glycine max L.)

Biopriming Type of Microbes (M)
Duration . Trichoderma treptomyces Duncang s
B(P) Control (MO) harzianum (M1) Ssp::ri. (Ni2)
3 hours (P1) 11.65(1.10),* 8.75(0.99)," 1091(1.08)," 0.40(0015)
6 hours (P2) 9.52(1.02)," 10.87(1.07). 1191(1.11),F 0.41(0016)
12 hours (P3) 8.11(0.96).* 10.53(1.06), 9.29(1.01) 043(0016)
24 hours (P4) 9.09(1.00)," 3.79(0.68)." 9.58(1.02)"
Duncany g 0.25(0.010) 0.26(0011)
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%te: The numbers followed by letters are not ge same in columns (a, b, ¢) and rows (x, y, z) mean significantly
different at Duncan's advanced test level o= 0.05 (Numbers in data brackets Transformation log X + 1)

Soaking for 6 hours using microbes Streptomycetes spp. able to produce the highest average root
length compared to other treatment combinations that is 11.91 cm. This is caused by Streptomyces spp.
able to fix nitrogen in the soil and produce auxin hormone in the form of IAA needed for the process
of plant growth. This is consistent with the results of Magda's [6] study stating that the inoculation of
Streptomyces spp. in soil media can increase root length, shoot height, root dry weight and can fix
nitrogen, producing auxin that plants need for growth.

3. Effects of different types of microbes

Based on the results of research on the use of Streptomyces spp. give better results compared to
Trichoderma harzianum and without microbes. This is indicated by the highest germination value of
90.42%.

Table 3. Average percentage of germination (%) in the treatment of Biopriming duration and types of
microbes (Trichoderma harzianum and Streptomyces spp.) In soybean plants (Glycine max L.)

Biopriming Typ;olth:;cmbes (M) Average
Durations richoderma e
urations Control (M0) harzianum Streptomyces Spp.
P) (M2)
| | YD |
3 hours (P1) 85.00 88.33 90.00 87.78
6 hours (P2) 86.67 88.33 91.67 88.89
12 hours(P3) 83.33 91.67 86.67 8722
24 hours (P4) 88.33 90.00 93.33 9056
Average 8583, 80.58, 9042,

This is because Streptomyces spp., Is able to produce hormones that plafff) need to grow. The
hormone produced by the microbe Streptomyces spp., Is an IAA hormone that plays an important role
for plant growth and development. This is supported by Yusepi [12] states that strains of Streptomyces
spp. MBR-52 is able to accelerate the emergence and lengthening of plant adventitious roots. As well
as being ablto increase the germination and root length of corn and pea plants through IAA
production. Isolates capable of producing IAA can be used as biological controllers through
competition, antibiotic production, plant resistance induction, fit-hormone production [13,14].

4. Conclusions

The conclusion of this research is the treatment of immersion for 12 hours using streptomysec sji%)
able to increase normal sprouts and reduce abnormal sprouts. In the single factor of immersion, no
significant effect on all parameters. In the single factor type of microbial Streptomyces spp. gives the
highest average value of germination.

Based on the research results, it is better for further research to use legin (pure culture of Rhizobium
Jjaponicum) on land that has never been planted with legume crops. In addition, further research is
needed related to the use of seeds produced from soybean seeds that have decreased physiological
quality.
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