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 Abstract. Several factors become an obstacle to increasing soy 
production and achieving quality standards for soybean yields, including 
limited water, especially in rain-fed areas, that determine the success of 
soybean cultivation. The use of Trichoderma spp. Bioactivators and AMF 
can be a solution for adding organic material to soy cultivation. This study 
aims to investigate the effect of AMF and the bioactivator Trichoderma 
spp. on growth, yield in soybeans (Glycine max L. Merr,). The design used 
is a two-factor split-plot design. Because the main plot was AMF, which 
consisted of without and with AMF (15 g/plant). The subplot is the dosage 
of bioactivators (tablet and liquid form with legundi leaves fermented by 
Trichoderma spp.), Consisting of seven levels without bioactivators, 2.5 g 
tablets with bioactivators, 5.0 g tablets with bioactivators, and 7.5 
bioactivators. g tablets, containing 2.5 ml liquid bioactivator, 5.0 ml liquid 
bioactivator, and 7.5 ml liquid bioactivator. The treatment was a 
combination of FMA factor and bioactivator dose, each of which was 
repeated three times so that there were 42 experimental units. The results 
showed that the administration of AMF at a dose of 15 g/plant showed 
better growth of the soybean plant and yielded a yield of 29.27% or 1.13 
tons/ha. While the administration of Trichoderma spp bioactivator at a 
dose of 5.0 ml can increase the growth of soy plants and give higher yields 
of dry soybean seeds, namely 31.54% or 1.28 tons/ha. 

Keywords: Arbuscular Mycorrhizal Fungi; bioactivator; fungus 
Trichoderma spp.; soy. 

 

 

INTRODUCTION 

In West Nusa Tenggara, the development of dry-
land agriculture is a superior and a mainstay of 
the future as most of the NTB area, namely 84 % 
(1.8 million hectares), is dry land that has the po-
tential has to be developed into productive agri-
cultural land for various raw materials. food 
crops, especially soybeans [17]. 

Soybean plants have been shown to adapt well to 
the dry, although the yields obtained are still 
lower than those in wetlands [3, 2]. Several factors 
become an obstacle to increasing soy production 
and achieving quality standards for soybean 
yields, including limited water, especially in rain-
fed areas, that determine the success of soybean 
cultivation. The yields of soybeans have decreased 
a lot if, in the critical growth phase, the need for 

water is not sufficiently available, if you experi-
ence drought, the productivity can decrease by 
40-65% [9]. 

Based on the above, the use of problem-solving in-
novations aimed at improving crop production by 
improving plant health by improving the physical 
and biological environment of the soil. The combi-
nation of different components of biological tech-
nology that provides a synergistic effect on plants 
and soil systems, such as the use of bioactivators 
and the use of Arbuscular Mycorrhizal Fungi 
(AMF) and superior soybean varieties resistant to 
soil pathogens, is an organic agricultural compo-
nent that can be applied to soybean crops [25]. 

Plants will produce good results when all the nec-
essary nutrients are available in sufficient quanti-
ties for growth and development. These nutrients 
can be obtained both organically and 
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inorganically and one of them is fertilization. Or-
ganic fertilizer is recommended because it in-
creases the porosity of the soil, which will im-
prove the balance of air and soil moisture. The use 
of AMF and the bioactivator Trichoderma spp. soil 
can be used as an alternative to organic fertiliza-
tion on soil with the nutrient attack. 

Using AMF can be done to increase the soil's abil-
ity to absorb other nutrients. AMF is one of the 
components of soil biology that can grow and de-
velop in an environment less favorable to the 
growth of other soil microbes. The use of mycor-
rhizal fertilizers is an alternative to increase land 
productivity. Mycorrhizae can be symbiotically 
associated with plant roots, which can lead to the 
formation of wide and greater root uptake, as my-
corrhizal fungi have hyphae that can penetrate 
very small pores in the soil, improving the plant's 
ability to absorb nutrients, especially nutrients 
that are relatively immobile such as P, Cu, and Zn.  

The fermentation process in the production of liq-
uid organic fertilizers is a process of decomposi-
tion or remodeling of organic matter performed 
under certain conditions by fermentative micro-
organisms known as bioactivators. Bioactivators 
are purified microbial isolates and have the spe-
cial ability to digest organic matter containing cel-
lulose fibers. Through a selection process, the abil-
ity to digest cellulosic materials is optimal, then 
formulated and its application can be used in var-
ious fields for the exploration of materials derived 
from woody organic materials known as bio-
phenaries. One of its uses is to speed up the com-
posting process [31]. 

 

MATERIALS AND METHODS 

The method used in this study is an experimental 
method, designed as a two-factor split-plot de-
sign. Because the main plot is AMF which consists 
of two levels, namely without AMF and with AMF 
(15 g/plant). The plot child is a dosage of bioacti-
vators (tablet and a liquid form containing legun-
dian plants fermented by the fungus Trichoderma 
spp.) which consists of seven levels, namely with-
out bio-activator, with bio-activator 2.5 g tablet, 
with bio-activator 5.0 g tablet, with bio-activator 
7.5 g tablets, with 2.5 ml liquid bio-activator, 
5.0 ml liquid bio-activator, and 7.5 ml liquid bio-
activator. The treatment was a combination of 
AMF factor and bioactivator dose (tablet and liq-
uid form), each repeated three times so that there 
were 42 experimental units. 

Tillage was carried out with a hoe to level the soil 
and then a 2 m × 4 m plot was made for each treat-
ment plot. After processing the soil, the basic fer-
tilization takes place with Phonska fertilizer 
100 kg/ha (50 % of the advice). Basic fertilization 
is done by submerging it next to the planting hole.  

The use of AMF and bioactivator was performed 
when the seed was poured by dropping the soy-
bean seeds to the sides of the planting hole (about 
5 cm from the planting hole). The soybean seeds 
are inserted 2 cm deep into the hole and the hole 
is closed again with soil. Planting was carried out 
at a distance of 20 x 40 cm. 

Plant maintenance includes fertilizing, watering, 
and weeding. Additional fertilization is done 
when the plants are 5 weeks old after planting. 
Fertilization follow-up with urea fertilizer 
165 kg/ha and KCl 50 kg/ha. Fertilization is done 
by placing the fertilizer against the base of the 
plant stem at a distance of ± 2 cm. Irrigation was 
performed in the morning or evening and was car-
ried out by diluting the experimental land through 
a channel on the experimental plot until the soil 
was wet. Weeding is done by removing weeds that 
grow around the plants.  

The variables observed were plant growth (plant 
height and number of leaves) and the yield of dry 
seeds per plant and hectare. Observation data 
were analyzed using Analysis of Variance 
(ANOVA) with a real level of 5% with Minitab for 
Windows Rel 13. If there is any variation, a new 
test is performed using the Honestly Real Differ-
ence (BNJ) test at the 5% real level. 

 

RESULTS AND DISCUSSION 

Plant Height. The results of observation and anal-
ysis of the diversity of the effect of giving AMF and 
Trichoderma spp. bioactivator each had a signifi-
cant effect on plant height. The results of further 
tests to impart AMF and Trichoderma spp. bioac-
tivators to the mean plant height using BNJ at the 
5% level are shown in Table 1 and Table 2. 

Table 1 shows that giving AMF to soybeans was 
able to significantly increase plant height in each 
(3.44%, 12.20%, 14.26%) as compared to the con-
trol. This may be because the roots grow better 
due to the response of AMF application, which can 
increase the uptake of water and nutrients used in 
the metabolic process in the plant body so that it 
can stimulate plant height growth (Utomo, 2009). 
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The author Simanjuntak (2005) stated that the 
application of AMF had a significant effect on plant 
height at age 3 MST, with AMF thought to be asso-
ciated with the roots of legume plants to help form 
nodules on the roots as a fixative mediator of ni-
trogen from the sky. Nitrogen fixation runs 
smoothly if there is enough P in the roots of the 
nuts. Nitrogen taken up by these plants will be 
used by plants to stimulate growth above the 
ground, especially for the height of the plant and 
also to give green leaves.  

 

Table 1 – Effect of AMF on plant height parameters 

Treatment 
Plant Height (cm) 

14 hst 21 hst 28 hst 
Without AMF 28,19 a*) 37,98 a*) 45,51 a*) 
With AMF 
(15 g/plant) 

27,25 b 33,85 b 39,83 b 

BNJ 5% 0,93 2,67 4,10 

Note: *) The numbers in each column followed by the 
same letter in each treatment are not significantly dif-
ferent in the BNJ test at a 5 % level. 

hst = days after planting. 

 

 Table 2 – Provision of Trichoderma spp. at plant 
height 
Bioactivator Dose 
Treatment 

Plant Height (cm) 
14 hst 21 hst 28 hst 

Without Trichoderma 
spp. 

25,19 
a*) 

31,20 
a*) 

37,72 
a*) 

Bioactivator tablets 
2,5 g/plant 

28,37 b 36,50 b 42,42 b 

Bioactivator tablets 
5,0 g/ plant 

28,42 b 36,55 b 44,04 b 

Bioactivator tablets 
7,5 g/ plant 

27,54 b 36,31 b 43,95 b 

Liquid bioactivator 
2,5 ml/ plant 

27,84 b 37,05 b 42,72 b 

Liquid bioactivator 
5,0 ml/ plant 

28,50 c 36,63 b 44,24 c 

Liquid bioactivator 
7,5 ml/ plant 

28,18 b 37,15 c 43,61 b 

BNJ 5% 0,93 2,67 4,10 

Note: *) The numbers in each column followed by the 
same letter in each treatment are not significantly dif-
ferent in the BNJ test at a 5% level. 

hst = days after planting. 

 

Table 2 shows that the administration of Tricho-
derma spp bioactivator at different dose levels 
can have a significant effect on plant height. It can 

be seen that in general the dosage of Trichoderma 
spp bioactivator in a dose of 5 ml in liquid form 
can significantly increase the plant height by 
(13.14 %, 17.40 %, 19.93 %) compared to the 
control treatment. The effect of Trichoderma spp 
bioactivator on plant height may be due to its 
growth-promoting properties. The saprophytic 
fungus Trichoderma spp can release chemicals or 
hormones that are distributed throughout plant 
tissue and that can stimulate plant growth [25]. 

According to [26], it was reported in her study 
that the application of Trichoderma spp bioactiva-
tor could increase the growth rate of plant height, 
number of branches, number of productive 
branches, dry stubble weight, number of pods 
formed and filled pods compared to without bio-
activator applications.  

Number of Leaves. The results of the diversity 
analysis showed that there was no interaction be-
tween the administration of AMF and the admin-
istration of Trichoderma spp bioactivator at the 
age of 14 days after planting (hst) to the age of 
28 hst. The results of further tests to give AMF and 
Trichoderma spp bioactivator on the mean leaf 
number of plants using BNJ at the 5% level are 
shown in Table 3 and Table 4. 

 

Table 3 – Effect of AMF on the number of plant leaf 
parameters 

Treatment 
Number of Leaves (Sheet) 
14 hst 21 hst 28 hst 

Without AMF 
16,81 

a*) 
19,31 

a*) 
22,60 

a*) 
With AMF 
(15 g/plant) 

22,81 b 29,58 b 33,65 b 

BNJ 5% 1,71 7,06 6,69 

Note: *) The numbers in each column followed by the 
same letter in each treatment are not significantly dif-
ferent in the BNJ test at a 5 % level. 

hst = days after planting. 

 

Table 3 shows that the application of AMF to soy-
bean plants showed a significant increase in the 
number of leaves (35.69 %, 53.28 %, 57.74 %, re-
spectively) compared to the treatment without 
AMF. Giving mycorrhizae to plants can increase 
the uptake of nutrients, especially P, which is im-
portant in the photosynthesis process. The author 
[25] states that active photosynthetic plants will 
have a positive effect on increasing the number of 
leaves, the weight of the plant, the root weight, 
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and the canopy so that mycorrhizal plants will 
have a higher number of leaves and plant weight 
than plants that do not inoculate with mycorrhi-
zae. Authors [29] also stated that the application 
of 8 gr/plant the AMF gave the best results on the 
growth of soybean plants, in this case including 
plant height and the number of leaves.  

 

Table 4 – Provision of Trichoderma spp. on the leaf 
number parameter 

Bioactivator Dose 
Treatment 

Number of Leaves (Sheet) 
14 hst 21 hst 28 hst 

Without 
Trichoderma spp. 

11,33 a*) 14,20 a*) 16,26 a*) 

Bioactivator tablets 
2,5 g/plant 

14,86 a 22,23 b 24,13 a 

Bioactivator tablets 
5,0 g/plant 

17,36 a 22,33 c 24,60 a 

Bioactivator tablets 
7,5 g/plant 

15,40 a 19,03 b 21,70 a 

Liquid bioactivator 
2,5 ml/plant 

15,63 a 21,46 c 24,11 a 

Liquid bioactivator 
5,0 ml/plant 

12,98 a 15,95 b 19,13 a 

Liquid bioactivator 
7,5 ml/plant 

16,08 a 20,93 c 24,96 a 

BNJ 5% 1,71 7,06 6,69 

Note: *) The numbers in each column followed by the 
same letter in each treatment are not significantly dif-
ferent in the BNJ test at a 5% level. 

hst = days after planting. 

 

Table 4 shows that at the age of 14, 21, 28 days af-
ter planting, the Trichoderma spp bioactivator 
treatment at a dose of 7.5 ml in liquid form had a 
significant effect on the number of leaves, respec-
tively (41.92%, 47, 39%, 53.50%) compared to 
the control treatment. The increase in leaf number 
based on Table 5.4 shows that the bioactivator 
from the fermentation of Trichoderma spp can in-
crease the number of shallot leaves. The author 
[25] stated that Trichoderma spp can increase 
plant growth and increase the absorption of active 
minerals and other nutrients from the soil. Othe 
authors also stated that applying Trihcoderma 
fungus to the soil can speed up the process of de-
composition of organic matter so that the neces-
sary nutrients will be available to support plant 
growth. The treatment of Trichoderma spp as a bi-
ological agent can increase the growth of caisin 
plants, according to another statement by [17], 
that like Trichoderma spp can break down or-
ganic matter in soil media so that it is converted 

into a much simpler structure, dissolves easily 
and can be used. plants as a food source for plant 
growth.  

Planted Seed Weight. The results of the diversity 
analysis showed that there was no interaction be-
tween AMF administration and Trichoderma spp 
bioactivator at the age of 7 days after planting 
(hst) until the age of 28 days. The results of further 
tests in which Trichoderma spp bioactivator was 
given on the mean leaf number of plants using BNJ 
at the 5% level are shown in Table 5 and Table 6. 

 

Table 5 – The effect of AMF application on plant 
seed weight parameters 

AMF 
treatment 

Dry seed weight 
per plant (gr) 

Dry seed weight 
per hectare (ton) 

Without AMF 7,08 a*) 0,88 ton/ha 
With AMF 
(15 g/ plant) 

9,08 b 1,13 ton/ha 

BNJ 5% 1,87  

Note: *) The numbers in each column followed by the 
same letter in each treatment are not significantly dif-
ferent in the BNJ test at a 5 % level. 

hst = days after planting. 

 

Table 5 shows that the application of AMF to soy-
bean plants showed a significant increase in the 
weight of the planted seeds by (29.27 %) or 
1.13 tons/ha compared to treatment without 
AMF, which yielded only 0.88 tons/ha. In addition 
to affecting plant growth, the application of AMF 
at a dose of 15 gr/plant according to [29] also af-
fects the weight of the seeds per plant. This in-
crease is because AMF promotes nutrient absorp-
tion and improves the state of nutrients, espe-
cially phosphorus [35]. 

Giving mycorrhizae to plants allows plants to ab-
sorb nutrients, especially for phosphorus. The in-
crease of phosphorus in plant tissues influences 
photosynthetic activity because a higher photo-
synthesis rate in plants with mycorrhizal is asso-
ciated with the increase in P [7].  

Treatment of Trichoderma spp bioactivator. The 
weight of soybean seeds, as shown in Table 6 at a 
dose of 5.0 ml, shows that the weight value of soy-
bean seeds is 1.28 tons/ha. While the AMF treat-
ment at a dose of 15 g/plant in Table 5 gives a 
yield of 1.13 tons/ha. The Trichoderma spp fun-
gus applied to the soil in liquid form will associate 
with plant roots and cover the roots which then 
invade the plant roots. According to [33], 
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Trichoderma spp plays a very important role in 
maintaining soil fertility and has the potential as 
an "active compost" that can be used to increase 
and stimulate the root growth of plants and 
achieve better results. to give. Authors [4] state 
that applying an AMF of 450 kg/ha can increase 
the weight of dry soybean seeds on dry land. Like-
wise, according to [4], giving an AMF of 450 kg/ha 
can increase the weight of dry corn seeds on dry 
land. 

 

Table 6 – Effect of Trichoderma spp. to the dry seed 
weight of the plant and per hectare 

Bioactivator Dose 
Treatment 

Dry Seed 
Weight per 
Plant (gr) 

Dry Seed Yield 
per Ha (ton) 

Without 
Trichoderma spp. 

7,83 a*) 0,97 ton/ha 

Bioactivator 
tablets 2,5 g/plant 

9,36 ab 1,17 ton/ha 

Bioactivator 
tablets 5,0 g/plant 

9,26 ab 1,15 ton/ha 

Bioactivator 
tablets 7,5 g/plant 

8,75 ab 1,09 ton/ha 

Liquid 
bioactivator 2,5 
ml/plant 

10,06 ab 1,25 ton/ha 

Liquid 
bioactivator 5,0 
ml/plant 

10,30 b 1,28 ton/ha 

Liquid 
bioactivator 7,5 
ml/plant 

10,17 b 1,27 ton/ha 

BNJ 5% 1,87  

Note: *) The numbers in each column followed by the 
same letter in each treatment are not significantly dif-
ferent in the BNJ test at a 5 % level. 

hst = days after planting. 

 

Table 6 shows that the effect of using the bioacti-
vator dose of Trichoderma spp 5.0 ml and 7.5 ml 
in liquid form has a significant effect on the weight 
of soybean seeds (31.54 % and 29.88 %) with a 
production of 1.28 tons. / ha and 1.27 tons/ha 
compared to the untreated Trichoderma spp 
which achieved only 0.97 tons/ha. The percent-
age results show that the use of Trichoderma spp 
bioactivator can increase the weight of the 

planted seeds higher than without Trichoderma 
spp bioactivator. This is because the ability to ab-
sorb nutrients is more optimal when using 
Trichoderma spp so that the weight of the seeds 
planted in soybean plants can increase. 

The growth of soybean plants fed Trichoderma 
spp showed that the mushroom species T. harzi-
anum, T. Koningii, T. viridae could increase plant 
growth. This is due to the biological agents it con-
tains. Trichoderma supplied with the encapsula-
tion material can increase plant growth.  

Biocativators are inoculants that promote plant 
growth and development [17]. The use of bioacti-
vators (with saprophytic fungus T. Harzianum 
isolate SAPRO-07 and endophytic T. Koningii iso-
late ENDO-02) on soy plants in the dry land of 
Akar-Akar Village, North Lombok Regency can 
stimulate growth and development [24]. Bioacti-
vator with Trichoderma spp. These can be formu-
lated in liquid, tablet, and granulate form [17]. Au-
thors [14] said that the liquid Trichoderma bioac-
tivator applied to shallot plants can increase the 
weight of shallot tubers per hectare. Authors [17] 
revealed that the Trichoderma spp. packaged as 
liquid biocompost can increase the weight of dry 
soybean seeds per hectare on dry land. 

 

CONCLUSION 

Based on the results and discussion described, it 
is concluded that: 1) Providing AMF at a dose of 
15 g/plant can increase the growth of soybean 
plants, namely plant height and number of leaves, 
as well as the weight of the kerting seeds and can 
increase dry seed weight per hectare; 2) Supply of 
Trichoderma spp bioactivator in liquid form at a 
dose of 5.0 ml, can increase soybean plant growth, 
namely plant height and number of leaves, as well 
as increase kerting seed weight and dry seed 
weight per hectare; 3) The application of Tricho-
derma spp bioactivator at a dose of 5.0 ml gave a 
higher yield of dry soybean seeds, namely 31.54% 
or 1.28 tons/ha compared to the application of 
AMF at a dose of 15 g/ha. plant, namely 29.27 % 
or 1.13 tons/ha; 4) There is no interaction be-
tween AMF administration and the bioactivator 
Trichoderma spp. on the growth of plant height, 
number of leaves, dry seed weight per hectare, 
and dry seed weight. 
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