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gbstract

Dendrobivum naridia anindhita orchid is a favored hybrid of orchid becanse it flowers easyly and
has high variety of flower colors. The aim of this study was to determine the effect of the application
of Rhizoctonia mycorrhizaee on seedling Dendrobivrn hybrid orchids. It is expected that the seedling
will have the characteristics of the Dendrobium orchid species. The research was carried outin a green
house and laboratory of the Faculty of Agriculture, Tunas Pembangunan Umversity. The design used
was a completely randomized design with one variable and 25 seedling samples each. The results
showed: (1) Microscopically, Rhizoctomia mycorrthizaee had the following characteristics: Fungal
hyphae growing on PDA media were white, branches of RhAizoctonia mycorrhizaee hyphae formed
elbows and had septa; (2) The application treatment of R#izocronia mycorrhizaee (M) had a significant
effect on the parameters of plant height, number of leaves, number of roots, root length and plant fresh
weight, treatment (M) had no significant effect on parameters of leaf length; (3) Morphological
observations showed that the orchid plants that were applied to Rhizcoforia mycorrhizae had greener
leaf colors, more leaves, and longer roots than those without RAizeoteria mycorrhizae.
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Introduction and biclogical fertilizers in the form of soil

Orchid (Orchidaceae) is an ornamental microbes such as Rhizocfonia mycorthizae are
plant hich is in great demand by the efforts that can be done to stimulate the growth
community. The Dendrobivm nemidia anincdhita and flowering of orchids (1).

orchid (Figure 1) is an epiphytic Derdrobiumi
hybrid with a strong pseudobulb, up to 2 m
long and up to 5 m in its natural environment,
its leaves are distic (distichous), lanceolate,
with a width of up to 12 c¢m and a length of up
to 20 cm long, has a skin-like texture
(coriaceous). It has racemose flowers of 30 -
55 cm long, with 4.5 cm to 5.5 ¢m in diameter,
oval sepals, pale-vellow petals on the white

labellum and shades of yellow. Dewrdrobirun Source: www.orchidroots.com

hybrid growth is slow, so special care is Figure 1. Dendrobium nandia anindhita flower
needed to stimulate the growth of the orchid. The working principle of Rhizectoria
The utilization of appropriate planting media mycorrhizae is to infect the root system of the
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host plant and produce hyphae intensively and
hence, increase the capacity for nutrient
absorption. Rhizoctonia mycorrhizae itself can
produce hormones such as auxins, cytokinins,
gibberelling, and growth regulators such as
vitamins to their host plants so that they can
spur faster and maximize plant growth.
Rhizoctonia mycorrhizae requires roots to
complete its life cycle (2). In plants other than
orchids, Rhizoctomia spp. will become a
phatogen, but when Rhizoctonia spp is
associated with orchid roots it will form a
mutually beneficial symbiosis (3). Rhizoctonic
mycorthizac is capable of symbiosis with
orchid root tissue and forms hyphae that attach
to the root cortex tissue. The association of
Rhizoctonia mycorrhizae with orchid plants
occurs when the embryo forms roots and
shoots known as the protocorm (4). After the
protocorm develops into a perfect plant known
as a plantlet, the hyphae network of
Rhizoctonia mycorrhizae will be in the cortex
of the orchid root to form a peloton (5).
Peloton plays a role in providing nutrients that
arc ngggled by orchids during the seedling
period™®his study aims to determine the effect
of  Rhizoctonia mycorthiza on  orchid
Dendrobium  nandia  anindhita  seedling
growth.

Magsgial and Methods

is research was catried out at the
Greenhouse of the Faculty of iculture,
Universitas Tunas Pembangunan “Surakarta
with an altitude of 105 meters above the sea
level starting from July 2020 to March 2021.
The materials used in this study were:
Dendrobium hybrid seedling (Dendrobium

nandia anindhita), Rhizoctonia mycorrhizae,
mos (dry moss) growing media and liquid PD
media. The the seedlings are allowed to grow
for 6 months, then transferred to pots. Then
cach pot was sprayed with liquid PD media
that had Bsen given Rhizoctonia mycorrhizae
moculum*this research was carried out using
the CRD (Completely Randomized Design)
with one treatment factor, namely the
application of Rhizoctonia mycorrhizac (M1)
and without the application of Rhizoctonia
mycorrhizae (MO0). Observational data from
each parameter in each observation were
analyzed with 5% and 1% ANOVA (Analisyts
of Varians). If there are significantly different
or very signifjgantly different values, then
proceed with SOMRT (Duncan's Multiple
Range Test) with a level of 3% to find out any
differences between treatments.

Results and Discussion

Observations showed that the hyphae that
developed from Rhizoctonia  mycorrhizae
1solates were white (Figure 2 A). The results of
these observations are in accordance with the
rescarch of (6); whom found that of 670
isolates of Rhizoctonia spp., 168 were light
brown to brown and 502 were white.
Meanwhile, according to the results of research
by (7). seven isolates of Rhizoctonia
mycorthizac isolated from the orchid species
Sphatoglottis plicata from various places in
Thailand showed white colonies, this was also
strengthened by the opinion of (8) who stated
that the colonies of Rhizoctonia mycorrhizae
were different depending on cach group
(isolates grouping).

Figure 2. (A) Rhizoctonia mycorrhizael colonies, (B) Branching hyphae, (C) Septa and cell nucleus.
Description: (1) Rhizoctonia mycorthizael hyphae (2) Branching hyphae (3) Septa/hyphae partition
(4) Cell nucleus/binucleate.

Microscopic observations showed that the
isolates had hyphae that had septa between the
hyphae which were brownish in color and

formed right angles at the branches (Figure
2B). This is in accordance with the opinion of
(9) who stated that hyphal branching in
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Rhizoctonia mycorrhizae forms angled angles isolates of Rhizoctonia mycorrhizae sp.
and the hyphae pigment is brownish. In isolated from orchid roots only had two nuclei
addition to the presence of elbow branching in in each hyphal septum (Fig. 6 C), and only the
fungal hyphae and brownish hyphae, there are binucleate group functioned as mycorrhizal,
also other characteristics, namely two cell while most of the multinucleate were
nuclei in each septum. This is in accordance pathogenic (2).

with the opinion (7) who stated that most of the

Table 1. Summary results of the effect of the application of Rhizoctonia mycorrhizae and the watering
interval on the seedling growth of Dendrobium violaceoflavens Hybrid orchids

Michorhizae Mark
No Parameter o
aplication (M) Highest Lowest
1 Plant height (cm) * 6,94 (M1) 5,02 (M0)
2 Leaflenght (cm) ns 3,68 (M1) 3,32 (MO)
3 Number of leaves  (sheet) o 4,60 (M1) 2,20 (M0)
4 Number of roots (fruits) * 9,40 (M1) 5,40 (MO)
5 Roots lenght (cm) * 5,04 (M1) 3,58 (MO)
6  Plant fresh weight ( g) * 4,92 (M1) 2,72 (M0)
Description:
ns : No significant
* o Signifient
*¥* - Very significant
The treatmengad a significant effect on the cm was significantly different in the plant
parameters of plant height, root number, root height parameter. This is in accordance with
length and plant fresh weight and on the the opinion of (10) suggesting that Rhizoctonia
nuwr of leaves parameters showed results mycorrhizae is capable of symbiosis with
that™fad a very significant effect, but did not orchid roots and plays a role in providing
significantly affect leaf length parameters. The nutrients that are needed by these orchids in
plant height parameter showed that the the seedling process. This is reinforced by data
application of M1 with the highest value of on plant height which increases every week 1
6.77 cm and MO with the lowest value of 5.91 to week 8 observations (Figure 3).

Figure 3. The relationship between the height of the orchid Dendrobium nandia anindhita without the
application of Rhizoctonia mycorrhizae (M0) and with the application of Rhizoctonia

mycorrhizae (M1)
Figure 3 above shows the results of plant difference started to occur at the fourth to
height growth starting from week one to week eighthsgveek of observation.
eight. In the M1 treatment plant growth was ased on the results of the DMRT 5%
better than the MO treatment where the test in table 1, it shows that the parameter of

the number of leaves in the MO treatment with
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the lowest value of 270 thch was
significantly different from the M1 treatment
with the highest value of 4.20. This is in
accordance with the opinion of (11) in the
effect of providing nutrients on the growth of
orchid plants. And this shows the ability of
Rhizoctonia mycorrhizae to provide organic
material in the process of plant photosynthesis.
(12) suggests that the provision of nutrients can

increase plant growth in an amount that is in
accordance with plant needs. Adequate
nutritional needs of orchid plants will increase
the growth of the number of leaves.
Obgervation of plant morphology with
treatment without application (M0) and with
application of Rhizoctonia mycorrhizae (M1)
(Figure 4).

Aplification Rhiz

ocronia mychorrhizae (M1) and no

=M1

Tall plant

MO

1

Week Week 2 Week 3Week 4 Week S Week 6Week 7Week 8Week 9

Figure 4. Comparison of morphological appearance of Dendrobium nandia anindhita seedling without
Rhizoctonia mycorrhizael application and Rhizoctonia mycorrhizae application.

From the morphological observations, it
appears that in the M1 treatment was differed
in leaf color and number of leaves. Orchid
plants treated with M1 had greener leaves,
more leaves, and longer roots than those with

MO treatment. To determine the association
between  Rhizoctonia mycorthizae  and
Dendrobium nandia anindhita, the peloton
structure was observed in the roots (Figure 3).

Figure 5. (A): Cross section of roots without peloton in M0 treatment with 10X magnification. (B):
Root cross section in M1 treatment with 10X magnification Description: (1) Root epidermis tissue (2)
Root cortex (3) Central cylinder (4) Root endodermis peloton.

Rhizoctonia mycorthiza hyphae on
orchid roots have the ability to penetrate into
the root cortex tissue and form a dense coiled
clump called peloton (10). The peloton

structure is formed due to the presence of
Rhizoctonia mycorrhizae which is able to enter
the root tissue and form coils, this structure is a
characteristic of the orchid Rhizoctonia



mycorrhizael  fungus  (5).  Rhizoctonia
mycorthizae can increase the absorption of
water, nutrients and can protect plants from
pathogenic fungi and bacteria on the roots.

Conclusj
From thé®Csults of the research that has been
caﬁg out, it can be concluded as follows:

¢ application treatment of Rhizoctonia
mycorrhizac (M) had a significant effect on the
parameters of plant height, number of leaves,
number of roots, root length and plant fresh
weight, but there was no signgssant effect on
leaf length  parameters. orphological
observations showed that the orchid plants that
were subjected to Rhizcotonia mycorrhizae
application had greener leaf colors, more
number of leaves, and longer roots than those
without Rhizcotonia mycorrhizae.
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