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Abstract

The black orchid or is one of the native orchids of Kalimantan, widely cultivated in Indonesia. New
superior-quality Coelogyne can be obtained by crossing. Modifying the media, such as giving PGR, is
necessary for good cross plant multiplication results. This experiment aimed to determine the effect of
PGR Benzyl Adenine (BA) and Naphtalene Acetic Acid (NAA) on the growth of orchid subcultures from
a cross between Coelogyne pandhurata and Coelogyne rumphii. The study used a completely
randomized design (CRD) with 2 factors, namely PGR BA and NAA, each having a concentration of 0
ppm, 0.2 ppm, 0.4 ppm, and 0.6 ppm with 16 treatment combinations and 4 replications. They were
implemented at the Laboratory Plant Physiology and Biotechnology, Faculty of Agriculture, UNS
Surakarta, from November 2020 to March 2021. The variables observed included the number of shoots,
plant length, plant weight, number of leaves, number of roots, root length, when roots appeared, and
when shoots appeared. The results showed that BA 0.6 ppm gives the best output on the growth of the
number of shoots, and NAA concentration of 0.2 ppm gives the best results on the variable number of
roots. The combination of BA 0.6 ppm and NAA 0.2 ppm gave the best result on plant weight growth.
BA and NAA were able to accelerate plant growth of Coelogyne cross multiplication.
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Introduction

Orchid cultivation can be done in two
ways: conventional and tissue culture. Tissue
culture is a plant cultivation technique that
utilizes various plant parts such as leaves, stems,
roots, and shoots. One of the stages of orchid
seed growth is protocorm enlargement, which
will later grow into plantlets. These plantlets
can be grown in large numbers through sub-
culture. The type of media that is widely used
for orchid sub-cultures is MS (Murashige and
Skoog). According to (1), MS media is optimal
for shoot proliferation, but differences in salt
contained in it will result in differences in shoot
proliferation.

The success of shoot and root
multiplication depends on the balance of auxin
and cytokinin PGR. Cytokinin and auxin
hormones are often used in plantlet

development in in vitro culture (2). The Benzyl
Adenine (BA) balance and Naphthalene Acetic
Acid (NAA) are among them. BA is a hormone
from the cytokinin group that can regenerate
shoot growth. The speed of the growth process
in orchid sub-cultures is influenced by either the
media or growth regulators. Meanwhile, NAA
is a hormone from the auxin group that can
support cell division, stimulate callus growth,
and stimulate root growth. Their research (3)
resulted in the optimal number of shoots on the
growth of Vernonia amygdalana using BA 0.5
mg-I-1. These growth regulators can affect the
outgrowth in cell, tissue, or organ culture.
Coelogyne is one of the Indonesian
native orchids that are widely cultivated.
Orchids from crosses between Coelogyne
pandurata and Coelogyne rumphii could
become a new superior plant. There has yet to
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be a study regarding adding BA and NAA in the
multiplication of Coelogyne pandurata and
Coelogyne rumphii crosses using MS media.

Therefore, it is necessary to research to
determine the best concentration of PGR on the
growth of sub-cultures of orchids from crosses
between Coelogyne pandurata and Coelogyne
rumphii to obtain maximum results. In this
study, several media with different
concentrations of PGR were studied. The PRG
used were Benzyl Adenine (BA) and
Naphthalene Acetic Acid (NAA).

Materials And Methods

The ingredients used in this experiment
included orchid plantlets from crosses of
Coelogyne pandurata and Coelogyne rumphii,
MS media components, agarose, sucrose, BA
and NAA, sterile distilled water, 70% alcohol,
NaOH solution, and HCI solution.

The research was implemented from
November 2020 to March 2021 at the
Laboratory of Plant Physiology and
Biotechnology, Faculty of Agriculture, UNS
Surakarta. The study utilizes a factorial,
completely randomized design (CRD). The first
treatment is the dosage of BA (Benzyl Adenine),
which consists of 4 levels: obiter 0, 0.2, 0.4, and
0.6 ppm. The second treatment is the
concentration of NAA (Naphthalene Acetic

Acid), which consists of 4 levels: obiter 0, 0.2,
0.4, and 0.6 ppm. Each treatment was carried
out with 4 replications.

Culture media was prepared by giving
the treatment at various dosage levels. MS
media was sterilized using an autoclave at
121°C, 15 Ibs, for 30 minutes. Then, subculture
the planlet from crosses between Coelogyne
pandurata and Coelogyne rumphii to media that
has been given treatment. The planlets were
incubated for 20 weeks under controlled room
conditions. Planets were observed by measuring
the number of shoots, roots, leaves, plant length,
plant weight, and root length.

Data was analyzed with ANOVA
(Analysis of VVariance) and then examined using
the DMRT a 5% test to determine the treatment
that gives the best growth in planlet.

Results And Discussion

Genetic factors, such as temperature,
humidity, light, growth media, and growth
regulators, determine orchid growth through
vegetative or generative. Their research (4) said
that the administration of growth regulators can
provide different responses depending on the
type and dose. The use of growth regulators in a
medium can be calculated for its kind and
concentration to function correctly on plantet
growth.

Table 1. Effect of single BA and NAA on the average number of shoots, number of roots, and number

of leaves at 20 weeks after planting

Concentration of BA

Number of shoots

Number of roots

0 ppm 3,46 b 419b

0,2 ppm 4,07 b 3,14 a

0,4 ppm 4,82 ab 2a

0,6 ppm 6,59 a 2,2a

Concentration of NAA Number of shoots Number of roots Number of leaves
0 ppm 3,64a 1,82b 14,25a

0,2 ppm 3,75a 4,60 a 11,83 a

0,4 ppm 422 a 3,88 a 13,12 a

0,6 ppm 7,35b 2,29b 20,93 b

Note: The result of the number followed by the equal alphabet in each experiment indicates that there
is no significant difference in the DMRT a 5% test

Application of BA to the culture
medium can increase the number of shoots. This
is in line with the states of (5) and (6) that
applying BA to the culture medium stimulates
the formation of new shoots. BA 0,6 ppm gave
the highest number of shoots, with 6,59 shoots,
and the lowest result was found at 0 ppm
concentration. The results showed that
increasing the concentration of BA can increase
the number of shoots of Coelogyne crosses.
This is in line with the research of (7), which
claims that a BA of 0,6 ppm also has the best

effect on the number of shoots and leaves. BA
application did not affect the number of roots of
Coelogyne crosses. The results showed that
increasing BA concentration suppressed root
growth.

NAA application affects the number of
shoots and the number of leaves but does not
affect the number of roots of Coelogyne crosses.
Applying NAA at a concentration of 0.6 ppm
gave the most optimal results on the number of
shoots and leaves, with 7.35 shoots and 20.93
leaves. Based on a statement from (8),



endogenous and exogenous growth regulators
interact in regulating plant cell growth,
including leaf formation.

The average shoot growth begins at
week 4 after planting, while root formation
starts at week 6 after planting. In contrast, (9)
stated root growth started at week 4 after
planting. This could be due to differences in age
or type of plantlets. The appearance of shoots
and roots indicates that plantlet growth has
begun. (10) said cytokinins absorbed by the
roots (exogenous) from the media could
stimulate plant shoots' growth. (11), their
research stated that adding combined growth
regulators BA and NAA could inhibit shoot
growth.

Roots are one of the main variables in
observing growth. The appearance of the roots
is marked by white protrusions that will
gradually elongate to form roots. Applying
single PGR BA and NAA to the orchids from
the cross of Coelogyne pandurata and
Coelogyne rumphii significantly impacted the
number of roots. According to (12), the NAA
growing substance with optimum concentration
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has a more characteristic function in forming
plant roots. The best root formation was
obtained at a concentration of 0.2 ppm NAA
with an average number of roots of 4.60.
According to (13), giving NAA to explants can
form more roots according to the function of the
NAA compound, namely initiating root apical
meristem (RAM) or so-called root candidates,
and concentrations of NAA that are too high can
inhibit root growth. This is because NAA works
at low concentrations.

The decrease in the number of roots at
the addition of higher PGR concentrations could
be due to the availability of hormone content in
the plant. So, the content becomes unbalanced
when cytokinins and auxins (BA and NAA) are
added from the outside. A study conducted by
(14) and (15) stated that the best root formation
process was obtained on MS media enriched
with  PGR auxin (NAA, IBA, 1AA).
Furthermore, (16) noted that the concentration
of 1AA was better in maximizing the number
and length of roots compared to IBA and NAA,
while (17) stated that IAA and NAA were more
optimal in growing Dendrobium sp. roots.

Table 2. Effect of the combination of BA and NAA on the average plant height (cm), plant weight (g),

and root length at 20 weeks after planting

Combination . .
BA NAA Plant height Plant weight Root length

0 ppm 0 ppm 2,00 £0,082 a 2,34 + 0,582 bed 0,92 + 0,283 abc
0.2 ppm 1,78 +2,060 a 0,73 +£1,198 abc 0,78 £ 0,903 abc
0.4 ppm 4,25 +0,265¢€ 1,15+ 0,819 abc 0,85+0,412¢
0.6 ppm 3,25+ 0,656 C 1,96 + 1,823 abcd 0,80 + 0,408 ab

0,2 ppm 0 ppm 2,13 £ 0,456 ab 0,93 + 1,044 abc 2,03+£0,763 bc
0.2 ppm 2,23+ 1,758 ab 0,29 +0,084 a 0,60 £0,408 a
0.4 ppm 2,48 +£0,946 b 1,03 + 1,001 abc 0,48 £0,457 a
0.6 ppm 3,83+0,936¢e 1,73 £ 0,275 abcd 1,08 £ 0,818 abc

0,4ppm  0ppm 2,35+£0,823 b 0,56 £ 0,764 ab 0,93+£1,209 a
0,2 ppm 3,53 +1,328 cd 1,98 + 1,289 abcd 1,23 + 0,608 abc
0.4 ppm 190+1,428a 1,30 £ 1,538 abcd 0,45+0,332a
0.6 ppm 3,70+ 0,906 cde 2,65 + 3,725 cd 0,93 + 0,585 abc

0,6 ppm 0 ppm 3,13+0,189 ¢ 2,10 + 1,374 abcd 0,58 +0,419abc
0,2 ppm 3,78 £ 0,954 de 3,43+0,479d 1,23 £ 0,465 abc
0.4 ppm 2,75+0,635b 0,53 £ 0,403 ab 1,08 + 0,350 abc
0.6 ppm 3,00+0,938¢ 1,13 £0,377 abc 2,20+0,909 ¢

Note: The result of the number followed by the equal alphabet in each experiment indicates that there

is no significance in the DMRT a5% test
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The balance of application auxin and
cytokine types of hormones can affect plant
growth. Plants will respond to growth if the
hormone applied is to their needs. According to
(18), cytokinins and auxins affect root and shoot
growth. The addition of a combination of PGR
BA and NAA was able to have a significant
effect on plant height, plant weight, and root
length. This indicates different results from the
research (19) that adding NAA or BA did not
significantly affect the planlet weight. The
average plant height increased every week. The
highest planets were found in the combination
of BA 0.2 ppm and NAA 0.6 ppm, with 3.83
cm. According to (20), stem elongation occurs
due to the division and the elongation of new
cells found in the meristems and stem segments,
which can cause a plant to grow taller. (21)
discovered that MS medium with NAA 0.6 mg/I
gives a higher stem length in the tested plants.

The results of DMRT 5% showed that
the combination of BA 0.6 ppm and NAA 0.2
ppm gives the best results on the weight of
orchid planlets from the cross of Coelogyne
pandurata and Coelogyne rumphii, with 3.43 g.
Their research (22) revealed that the sucrose
content in the media absorbed by plants could
increase the weight of a plant itself. The sucrose
content in tissue culture medium serves as a
provider of energy and carbon for plantlets.
Other variables also influence the weight of a
plant in the plant.

In addition to plant height and weight,
the combination of BA and NAA also
significantly affects root length. The longest
roots in the cross of Coelogyne pandurata and
Coelogyne rumphii  were obtained by
combining BA 0.6 ppm with NAA 0.6 ppm with
an average root length of 2.20 cm. Based on this
value, it can be concluded that the best root
elongation was obtained in BA and NAA, which
were given at the same concentration. This
study's results align with research (23), which
found the longest roots in the combination of
NAA 0.5 mg/l and BA 0.5 mg/l. This is because
NAA can increase plant rooting in vitro in
various types of plants (24).

Conclusion

The addition of BA and NAA in the
culture medium of crosses of Coelogyne
pandurata and Coelogyne rumphii subculture
can promote the growth of plantlets. A single
addition of BA dose 0.6 ppm gave the optimum
output on the development of the shoots (6.59
shoots), while the NAA 0.2 ppm gave the

optimum result on the variable number of roots
(4.6 roots). The combination of BA 0.6 ppm and
NAA 0.2 ppm gave the best results on plant
weight growth (3.43 g).

Suggestion

Based on the research that has been
done, suggestions that can be given for further
research are that additional research is needed
on orchid subculture from Coelogyne
pandurata and Coelogyne rumphii on MS
media with PGR BA concentration 0,6 ppm and
NAA 0,2 ppm to obtain optimal results.
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