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ABSTRACT

Shoots are important organs in plant growth, because the process of photosynthesis occurs in shoots,
especially in plant leaves. Application Trichoderma as a bio fertilizer can increase the growth of shoots of
various plants including superior varieties of rice plants. On the other hand, local rice varieties characterized
by relatively slow growth Local varieties have not received sufficient attention of researchers to increase their
growth. This has an unfavorable impact on preserving that variety in the field. This study aims to evaluate the
response of local rice varieties to the application of Trichoderma spp in the seedbed and after transplanting.
Two-factor factorial experiment was designed with a completely randomized design. Factor A consisted of 5
local rice varieties and Factor B consisted of 8 isolates and one control. Local variety was obtained from the
West Sumtera region and the Trichoderma isolate came from the rhizosphere of lowland rice plants in Solok
Regency and upland rice in West Pasaman. Application of Trichoderma spp is done by soaking the seeds
with Trichoderma spp isolate. Response of plant height growth to isolates was observed when in the nursery
at 2 weeks old and 2 weeks after transplanting. Data were processed by analysis of variance and Duncan's
follow-up test at a significance of 5%. The results showed that plant height is influenced by variety when in
the seedbed, but was not affected by the application of Trichoderma spp. Although there was no interaction,
plant height after transplanting was influenced by varieties and isolates. The best isolate to increase plant

height is KRT with an average height of 86.1 cm compared to a control of only 81.5 cm.
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1. INTRODUCTION

The green revolution that has been practiced in Indonesia
since 1970 has been able to significantly increase domestic
rice production. The application of intensification in the
green revolution has succeeded in bringing Indonesia to
achieve self-sufficiency in 1984 [1]. The use of new types
of superior varieties, synthetic fertilizers and pesticides,
and supported by the availability of sufficient irrigation
water is a major component of the green revolution [2].
Many superior varieties were introduced as part of the
Green Revolution to increase agricultural productivity.
This genetically developed rice variety is centered at the
International Rice Research Institute (IRRI) of the
Philippines [3]. Although it was able to increase rice
production and achieve self-sufficiency in rice in 1984, the
green revolution also had various adverse effects human
life system.

The Green Revolution is considered a technology that is
not environmentally friendly [4]. Green revolution, has
resulted in reduced agricultural biodiversity. The use of
new superior varieties causes local variety to decrease.
Over a period of 16 years, the area planted with local
variety decreased from 42% to less than 20% [5]. In 1967,
paddy rice varieties in Indonesia were diverse, including
over 7 000 varieties. However, in 1965, the planting of

local rice varieties was prohibited, resulting in the near
extinction of local rice varieties [6]. Of the 94 local rice
varieties in Solok Regency, West Sumatra only 24
varieties are still sustainable [7].

In recent years, fertilizer consumption increased
exponentially throughout the world, causes serious
environmental problems. Fertilization may affect the
accumulation of heavy metals in soil and plant system.
Plants absorb the fertilizers through the soil, they can enter
the food chain. Thus, fertilization leads to water, soil and
air pollution [8]. The use of synthetic pesticides in the
green revolution resulted in poisoning in humans. Every
year in developing countries there are 75,000 people
suffering from insecticide poisoning and 14,000 of them
died [9]. As a result of the negative impact of the use of
pesticides, in 2010 in the commitment "Go Organic 2010"
the government launched an organic agriculture program
[10]. Organic farming is an agricultural system that can
increase and maintain land productivity without using
synthetic fertilizers and pesticides [11]. Organic farming is
expected to be able to restore food production that is safe
for consumption and high nutrition [10].

In general, the practice of organic cultivation still uses
national superior varieties. In contrast, local rice varieties
are still not a concern for researchers. In this case, local
varieties have the advantage that is rarely found in superior
rice varieties. The seeds are easy to obtain, not susceptible
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to disease pests, the taste of the rice is good and the price
of rice is high [12]. On the contrary, the age of local
varieties is longer so it requires large amounts of organic
fertilizer [13]. With the high price of organic fertilizer,
alternatives should be sought, namely the use of bio-
fertilizer [14]. Bio-fertilizer is a material that contains
microorganisms that work in plant rhizosphere, which is
useful for increasing supply and nutrition and stimulating
plant growth [15]. Biofertilizer is an alternative step to
increase soil fertility, crop productivity and crop yields
without causing harmful effects on the environment [16].
One group of microorganisms that can be used as
biofertilizers is Plant Growt Promoting Fungi (PGPF) [17].
PGPF is able to spur growth because it is able to produce
ZPT in the form of IAA, gibberellins and cytokines [18].
PGPF is able to produce substances needed to increase
plant growth in the form of phytohormone, phosphate
solvent, cellulose degradation and siderophore production
[19]. Myroorganisms that include PGPF include
Trichoderma, Fusarium, Penicillium and Phoma. The most
widely used type is Trichoderma [20].

Organic farming which is widely practiced today is a rice
intensification (SRI) system. One characteristic of SRI is
removal of plants from the nursery at a younger age with
plants that are still small and relatively weak. This stage is
the most critical phase in the plant's life cycle. During this
stage, plants have a high susceptibility to injury, disease,
and environmental stress [21]. To overcome this,
Trichoderma can be used to increase plant growth. The
application of Trichoderma SL isolates was able to affect
the percentage of germination, vigor index and the rate of
germination of rice seed varieties MRQ74 [22].
Trichoderma application is able to provide a good
response to germination and increase the height of upland
rice seeds [23]. Trichoderma application does not always
give positive results to plants. reported that five types of
Trichoderma isolates did not affect the percentage of
Sirandah Kuniang local rice variety seed germination [24].
The response of rice varieties to Trichoderma also showed
different results, Trichoderma inoculation yielded a 26%
higher yield in the superior variety Sukhadhan-3, while in
the heirloom variety Tilkidhan gave 41% higher yields
than control [25].

2. MATERIALS AND METHODS

The study was conducted at the screen house of the
Department of Biology FMIPA UNP. This Factorial
Experiment used a Completely Randomized Design with
four replications. Factor A in the form of local rice
consists of 5 varieties namely; AA 75, Batang Sungkai,
Kuriak Kusuik, Mikonga and Saganggam. Factor B
consisted of 8 Trichoderma isolates from the collection of
Microbiology Laboratory of UNP Biology Department,
namely KRT, RE, SB, SBT, SR, SRBA, SRU and TS.

Selection of seeds for treatment is done by soaking the
seeds in a glass-filled becker Selection of seeds for
treatment is done by soaking the seeds in a glass-filled
becker. The submerged seeds are take out for use in
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research %1, Surface sterilization of rice seeds is done by
immersing in 70% ethanol for 30 seconds and then
immersed in 5% hipokhlorit for 30 seconds 2 then the
seeds are rinsed with sterile water. Fifty rice seeds were
selected from each variety and then immersed in a flask
containing 107 trichoderma spore suspension / mL for 30
minutes according to treatment. For negative control, seeds
were only soaked in distilled water, while positive control
was used Trichodermaa asperellum SL2. Treated seeds are
placed in sterile petri dishes containing filter paper and
given 10 ml of sterile water 2. Fifty rice seeds were
selected from each variety and then immersed in a flask
containing 107 trichoderma spore suspension / mL for 30
second according to treatment. For negative control, seeds
were only soaked in distilled water, while positive control
was used Trichodermaa Asperellum SL2.

Plant media used is paddy soil taken from the suburbs of
Padang. Seeds that have been treated with Trichoderma
isolates are sown on a plastic tray filled with moist soil.
10-day-old rice seedlings, transferred one stem into a
plastic pot containing 8 kg of soil. Observations were
made on plant height 20 days after transplanting. Plant
height is measured from ground level to the highest leaf
tip. The data collected was processed using SPSS version
24.

3. RESULT AND DISCUSSION

The results showed that plant height growth was
influenced by rice isolates and varieties. However, there
was no interaction between isolate types and rice varieties.
Rice plant height of 5 varieties ranged from 60.3 to 107.2
cm as shown in Table 1 and the effect of isolates on plant
height is shown in Table 2.

Table 1. Plant height of five rice varieties (cm)

Varitas Tinggi Tanaman
Mikonga 60,3 °

AA TS 60,8

Batang Sungkai 87,7 "

Kuriak Kusuik 1029°¢
Saganggam 107,24

Number followed by the same letter not significant at the
5% level by DNMRT

Plant height of the five varieties of rice showed significant
differences. Of the five varieties, Mikonga and AA 75
have no different height. In contrast, the varieties of
Batang Sungkai, Kuriak Kusuik and Saganggam show
different heights compared to each other or with the other
two varieties. Plant height is an important agronomic trait
of rice that directly affects the yield of this crop.The dwarf
phenotype is beneficial for rice lodging, but if the plants
are too short, it will lead to insufficient growth and
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ultimately affect the yield potential of rice [27]. The
difference in genetic composition is one of the factors that
causes the appearance of plant height varies [28]. The
differences in plant height were determined more by
genetic factors [29]. Elongation of internodes is under
genetic control, and various factors are implicated in the
process [30]. The gene that controls plant height in rice
(Oryza sativa L.) is located on chromosome 1 (QTLphl).
Sucrose phosphate synthase (SPS) is the targeted gene
underlying QTLph1. Higher plant height was due to the
high SPS activity [31]. Thus, each variety certainly
contains unequal SPS, resulting in differences in plant
height. Plant height influences the yield of grains such as
rice (Oryza sativa). Gibberellic acid hormone (GA)
regulates the process of development and role in plant
height [32]. Thus, differences in variety result in different
GA contents.

The genetic differences of the four varieties are also
related to the origin of the varieties. The five varieties used
in the study came from the districts of Pasaman, Solok,
Bukittinggi and Payakumbuh. Of the five varieties tested,
4 of them had different plant height [33]. Of the four
varieties of paddy that were tested, three varieties showed
different plant height Of the four varieties of paddy that
were tested, three varieties showed different plant height
Of the four varieties of paddy that were tested, three
varieties showed different plant height [34]. Ten local
varieties tested also showed differences in height. Ten
local varieties tested also showed differences in height Ten
local varieties tested also showed differences in height
[35]. Application GA on three varieties of rice japonica
mediterania NRVC980385, Bomba and Dwarf - Bomba
shows that Bomba variety is significantly higher than the
other two varieties [36].

Table 2. Effect of Trichoderma isolates on Plant height
(cm)

Isolates Plant heigh
Control 815%

SRU 81,7¢

SR 82,6 ®

TS 83,4 %
SRBA 839%®
SBT 84,4 %

SB 84,7%®

RE 85,8 °
KRT 86,1 ©

Number followed by the same letter not significant at the
5% level by DNMRT

Plant height is not only a decisive factor in plant
architecture, but also an important agronomic trait that is
directly linked to the harvest index and yield potential. The
total number of elongated internodes and the length of
each elongated internode determine plant height [37].The
results showed that the response of plant height to
Trichoderma isolates varied. The lowest plants were found
in the control and highest in the KRT isolate (Table 2). Six
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isolates showed the same plant height response as control.
In contrast, two isolates of RE and KRT showed different
responses to controls but were not different from the other
5 isolates.

Trichoderma affects plant growth because of its ability to
produce growth regulators. Evidences also suggest that
Trichoderma produces plant growth regulatory material
and phytohormone such as Indol acetic acid and their
analogous [38]. Trichoderma spp. recently was suggested
as a Plant Growth Promoting Fungi (PGPF) due to their
ability to produce siderophores, phosphate-solubilizing
enzymes, and phytohormones [19]. Secondary metabolites
of Trichoderma spp., like arzianolide, may play a novel
role in both plant growth regulation and defense responses
[39]. Trichoderma spp. facilitates root colonization of their
hosts by the production and regulation of hormonal signals
[40]. Trichoderma strains that promote plant growth are
found to produce the plant hormones auxin [41]. There is
strong evidence for a role for microbe-produced indole
acetic acid (1AA), although it is most likely that
Trichoderma stimulates growth by influencing the balance
of hormones such as IAA, gibberellic acid and ethylene
[42].

The ability of Trichoderma spp. to produce
phytohormones is the key factor in the increase in rice
plant height [22]. Numerous data from mutants indicate
that the pattern of internode elongation, which determines
the height of rice plant, is regulated in two different ways:
the genes controlling internode elongation either express in
all internodes, allowing coordinated elongation of every
internode, or the genes act only one or two internodes. The
genes encoding gibberellic acid (GA) and brassinosteroid
(BR) biosynthetic or signaling pathways have been
identified using dwarf mutants of rice, and were found to
act at all elongated internodes [37].

The difference in plant height response to Trichoderma
isolates is thought to be related to the genetic
characteristics of each isolate. The production of the
various plant growth-promoting metabolites was a
characteristic of individual strains, and not consistent
within any species of Trichoderma. No single isolate was
positive for all of the metabolites assessed [43]. Compared
to control plants, levels of IAA were significantly higher
in plants inoculated with the natural isolates T-10, T-17,
and T-22, whereas they were not altered in plants treated
with isolates T-4 and T-7 [44]. Perbedaan respon tanaman
bukan hanya disebabkan perbedaan kandungan IAA dari
isolate. Cytokinins were reduced in shoots of plants
colonized by isolates T-10 and T-17, and T-22, which
were the same strains that promoted plant growth. A
significant increase in the auxin/cytokinins ratio (2 times
higher) was found in shoot of plants inoculated with the
growth-promoting isolates T-10, T-17 and T-22 [44]
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4. CONCLUSION

The result of the study prove that the hight of rice plant is
influence by the rice variety and type of Trichoderma
isolates. The highest rice plants were found in the
Saganggam variety and the lowest in Mikonga. The lowest
plants were found in the application of KRT isolates and
the lowest in control. There was no interaction between the
varietas of rice plants and the types of isolates.
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