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Abstract:

Vanda Foetida orchid is a popular ornamental plant because of its beautiful
flowers. Propagation of Vanda orchids by tissue culture method can be done to
facilitate the supply of plant seeds. This study aimsto determine the concentration
of corn and tomato extracts and their interactions to produce growth and
multiplication of Vanda orchid buds. The study was conducted at the Jember
Polytechnic Culture Laboratory. This study used factorial Completely
Randomized Design, the first factor was tomato extract with a concentration of
100 ml /L, 125 ml /L, 150 ml / L and the second factor was corn extract with a
concentration of 50 g/ L, 100 g/ L, 150 g / L with 3 replications. Observation
variables included plant height, number of leaves, number of shoots, number of
roots and width of leaves. Data was analyzed by Analysis of Variants and if
significantly different continued with LSD test at the level of 5%. The results of
the study showed that the use of corn and tomato extracts had not been able to
significantly influence the improvement of all observed parameters in Vanda
Foetida Orchids.

1. Introduction

Orchids are flower ornamental plants that are popular with many people. One type of
orchid is Vanda orchid (Vanda Sp). Vanda orchids are popular because of the beauty of the
flowers. The Vanda genus in Indonesiais estimated to number more than 40 species with
a very wide spread. Orchid production in Indonesia is still experiencing fluctuations [1].
Orchid production still experiences fluctuations due to the limited availability of orchid
seeds. The supply of orchid seeds is generally carried out in Vitro because this method can
produce orchid seedsin large quantitiesand in arelatively short time. In In vitro cultivation,
the media has avery important role in supporting the growth of explants[2] [3] [4]. Invitro
media generally uses materias derived from chemicals, therefore the use of chemicals
should need to be reduced to reduce production costs by using organic matter.

Growth regulating substances derived from organic materials and can be used in the
multiplication of orchid seeds, including corn extract and tomato extract. Corn is anatural
ingredient containing Zeatin which is a group of cytokinin hormones that function in cell
division, inhibits chlorophyll degradation and aging so that it can increase shoot height.
Corn grains also contain vitamins and various essentia mineras, such asK, Na, P, Ca, and
Fe [5]. Therefore, the presence of nutrients is expected to produce enough energy to
encourage cell elongation and stimulate growth. According to Febriyanti et al. [6], in the
treatment of the addition of 50 g/L hybrid corn extract with NAA 0.01 mg/ L produced the
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highest number of shoots, namely 8 shoots per explant in oneindividua from Dendrobium
Heterocarpum Lindl orchid.

Tomato extract contains a growth regulator in the form of auxin. The auxin hormone
content in tomato extract can stimulate organogenes's, somatic embryogenesis and shoot
growth in micropopagation in various plant species [7]. Tomato extract also contains
vitamin C, and high total carotene which serves to overcome oxidation of phenalic
compounds and prevent browning. The use of tomato extract on Coelogyne pandurata
Lindl. With a concentration of 12.5 per liter of media produced the highest number of
shoots (3.67 shoots) and the highest humber of leaves (11.33 leaflets) [8], whereas
according to Dwiyani et al. [7], the addition of tomato extracts in the media can induce
colored protocomes and suppress embryonic death or orchid protokom Vanda Tricolor
Lindl. The purpose of this study was to determine the effect of concentrations of maize
extract (Zea mays) and tomato extract (Licopersicum esculentum mill) as well as their
interactions with the growth and multiplication of Vanda foetida orchid buds.

2. Methods

The study was conducted at the State Polytechnic Culture Laboratory of Jember,
Jember, East Java at an altitude of 90 m above sea level. The study was conducted on
August 7, 2018 - February 19, 2019. The research method used was the experimental
method in the laboratory, using factorial completely randomized design. The treatment
tested consisted of 2 factors, namely the first factor of corn extract consisting of three
levels(50g/L, 100 and 150 g/ L corn extract), while the second factor was tomato extract
consisting of three levels (100, 125 and 150 ml / L tomato extract). Each treatment
consisted of 2 bottles and repeated 3 times, so that the total treatment consisted of 54
bottles. Each bottle unit has 3 explants, so that the total explants are 162 explants.
Observation variables passed the height and number of shoots, number of roots, number
and width of leaves. Analysis of observational data used to find out the parameters
observed, then at the end of the study a List of Variable fingerprints (DSR) was prepared.
The treatment that had a significant effect wasthe LSD test at the level of 5%.

3. Result and Discussion

Based on the results of the study (Tables 1 and 2) showed that the application of
several concentrations of tomato and corn extract to the growth and multiplication of Vanda
foetida orchid shoots did not significantly influence all observationa parameters. The
concentration of corn extract used did not affect the observed parameters, presumably
because the concentrations used were too high so the plants were in the suboptimal stage.
Auxin content in corn extract if it exceeds cytokines in explants can inhibit shoot growth.
Setiawati's research [9] revealed that the average number of shoots was lowest in BAP 1
ppm + corn extract ie 2.33 shoots. This is because BAP 1 ppm + corn extract is till at
suboptimal concentration so that the response of plants to increase shoots is not optimal.
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Table 1. Recapitulation of F Test on Parameters of Growth and Multiplication of Vanda
foetida Orchid Buds in Vitro with Addition of Corn (Zea Mays) and Tomato
Extract (Licopersicum Esculentum Mill)

F
= FTable Calcilate F Table Calculate F Table
Observation  Calculate of of
Parameters  of Com oo 10 Tomao 5% 196 ©OTAOX 5o 4
extract corn
Extract
extract

Plant height
2DAP 1,36ns 355 601 1,181 355 6,01 231lns 293 458
4 DAP 0,36ns 355 601 098ns 355 601 027ns 293 458
6 DAP 0,79ns 355 6,01 32Ins 355 6,01 06lns 293 458
8 DAP 1,00ns 355 6,01 18ns 355 601 127ns 293 4,58
10 DAP 092ns 355 601 1,73ns 355 601 089ns 2,93 4,58
12 DAP 065ns 355 601 1,17ns 355 6,01 08lns 293 4,58
Number of Leaves
2DAP 2837s 355 601 15Ins 355 6,01 149ns 2,93 4,58
4 DAP 06/ns 355 601 269ns 355 6,01 1,17ns 2,93 4,58
6 DAP 149ns 355 6,01 183ns 355 6,01 1,74ns 293 4,58
8 DAP 143ns 355 6,01 062ns 355 6,01 146ns 293 4,58
10 DAP 09ns 355 601 100ns 355 6,01 10lns 293 458
12 DAP 042ns 355 6,01 004ns 355 6,01 1,19ns 2,93 4,58
Leaf Width
2DAP 002ns 355 601 L16lns 355 01 L15ns 293 4,58
4 DAP 108ns 355 6,01 080ns 355 6,01 0051ns 293 4,58
6 DAP 234ns 355 601 078nhs 355 6,01 040ns 293 458
8 DAP 15ns 355 601 183s 355 601 036ns 293 4,58
10 DAP 0,19ns 355 6,01 056ns 355 6,01 056ns 293 4,58
12 DAP 013ns 355 601 0, 77ns 355 601 1,14ns 2,93 4,58
Number of Buds
2DAP 1,20ns 355 6,01 06lns 355 6,01 207ns 293 4,58
4 DAP 1,35ns 355 6,01 020ns 355 6,01 054ns 293 4,58
6 DAP 1,17ns 355 6,01 1,13ns 355 6,01 050ns 293 4,58
8 DAP 094ns 355 601 1.69ns 355 6,01 03lns 293 458
10 DAP 068ns 355 601 1,70ns 355 6,01 055ns 2,93 4,58
12 DAP 0,78ns 355 601 145ns 355 6,01 0,75ns 2,93 4,58
Number of
Root
2DAP 0,00ns 355 601 000ns 355 601 000ns 293 4,58
4 DAP 215ns 355 6,01 100ns 355 6,01 054ns 2,93 4,58
6 DAP 056ns 355 601 009ns 355 6,01 1,1lns 293 458
8 DAP 1,2lns 355 6,01 0,78ns 355 6,01 2,Ans 2,93 4,58
10 DAP 024ns 355 6,01 226ns 355 6,01 255ns 2,93 4,58
12 DAP 060ns 355 601 297ns 355 601 259ns 2,93 458

Note: The F value calculated followed by a sign (ns) shows no significant difference, the sign (*)
shows significantly different in the F test level of 5% and followed by a sign (**) shows a
very significant difference in the test level of 1%. DAP (Days after Planting).
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The application of tomato extract at severa levels of concentration also did not
significantly affect all observational parameters. This is due to tomato extract containing
koumarin acid which can inhibit growth. Bororoh and Aiman studies [10] also showed no
significant effect on the number of Cattleya orchid shoots in vitro at the age of 8 to 11
weeks after planting with the administration of tomatoes not showing such differences at
concentrations of 100, 150 and 200 g/l.

The effect of interaction on the two factors also still does not show a significant
effect. he application of corn extract and tomato extract is thought to have not achieved a
balance to stimulate explant growth quickly, because from each treatment the results
showed no significant difference. Auxin contained in tomato extract and cytokinine content
in corn extract isthought to be unable to work synergistically in spurring cell division. This
is presumably according to the statement of Paramartha et al. [11], that the content of
exogenous auxin with high concentration causes competition with endogenous auxin from
explants so that reception of membrane signals inhibits cell growth and development.
Auxin and cytokinin can work in the right balance will produce good growth. The
interaction between the hormone auxin and the hormone cytokinin plays a role in
controlling cell growth and differentiation. Auxin can stimulate primordial cells budding
and stimulate differentiation, whereas cytokinins affect bud initiation [12].
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Table 2. Table of Mean Growth and multiplication of orchid buds in Vitro at several
concentrations of corn and tomato extract

The
observation J1T1 JiT2 JiT13 J2T1 J2T2 J2T3 J3T1 J3T2 J3T3
time
Plant height
2DAP 049* 057 0622 054* 049 0522 053 054 0,53
4 DAP 0,79¢ 0,706 0,76*% 0,71*# 0,722 0,73 0,76® 0,69* 0,812
6 DAP 093 0,78 087 080* 0,75% 0,88 0,85 0,79 0,972
8 DAP 1,04¢ 0,87 087 081*@ 0,788 094 0922 0,83 0,962
10 DAP 1,052 0,88 0,89 084 0,79 094 093 0,86* 1,01?
12 DAP 1,066 09220 089 087 081® 09* 094 086* 1,022
Number of Leaves
2DAP 533 5222 500 344* 483 494* 489*° 489 5567
4 DAP 589 5892 556* 422¢2 528 6,177 4,83 544* 7,06%
6 DAP 6,67* 6,892 578 544 561* 7,44* 5722 7,72*% 833
8 DAP 7,39% 856* 6,33% 6,222 6,17* 833 756* 8,06* 9172
10 DAP 8,722 950* 8,06* 7,78 717* 939 8,06* 9172 11,17?
12 DAP 10,4¢ 10,74 8,17* 844 8,78 101* 844 8399 9,89
Leaf Width
2DAP 050 0,58 061* 058 049 061* 056* 054* 0,572
4 DAP o067 066* 0,744 067* 067 0,712 061® 059 0,65%
6 DAP 0,73 080* 082¢ 0,78 0,722 0,77 0,672 0,62*% 0,74*
8 DAP 0,81 088 090* 080* 0,768 0,89 0,76% 0,71* 0,83
10 DAP 0,84 0922 086* 0822 0,772 0918 0,85 0,774 0,89
12 DAP 0,808 095* 084* 084 0,78 09 087 087* 0,922
Number of Buds
2DAP 0,222 044 0,00* 0,211* 0,17¢ 0,11* 0,006 0,008 0,222
4 DAP 267 156 233 044 161* 1674 094 139% 133
6 DAP 578 2,222 356* 356 211 3,33 2222 233 189
8 DAP 9,228 339* 7,228 589 250* 5722 4722 3,67* 3,89
10 DAP 12,62 4,399 889 6,78 283 8500 7,722 578 4502
12 DAP 16,08 528* 944* 889 4,722 1122 7,78 6,78 4,502
Number of Root
2DAP 0,00¢ 0,006 0,006 0,000 0,006 0,00*@ 0,00 0,002 0,00?
4 DAP 0,11* 0,11* 0,33® 0,11* 0,008 0,008 0,33 0,11* 0,33
6 DAP 0,33 0,222 0,78 0,222 0,50*® 0,008 0)56* 0,282 0,50*
8 DAP 033 039 133 0,78 050*® 0,17 1612 0,67* 0,61*
10 DAP 056* 050* 1674 133 O050*® 056* 183 0,67* 0,56%
12 DAP 0,674 050* 189 133 050*® 067 2000 0,722 083
Note: The numbers followed by the same letters on the same line show no significant
difference
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4. Conclusion

The effect of concentrations of corn extract (Zea mays) and tomatoes (Licopersicum esculentum
mill) and their interactions have not been able to increase the growth and multiplication of Vanda foetida
orchid shoots. Therefore it is necessary to re-examine the use of corn and tomato extract as vegetable
using different concentrations so that later it will be able to increase the growth and multiplication of
shoots in orchid Vanda foetida carried out in in vitro techniques.

Acknowledgment
The author would like to thank Ristekdikti for the BOPTN research fund in 2018 through the Research
and Community Service Center of Jember State Polytechnic.

References
[1] Badan Pusat Statistik. 2018. Produksi Tanaman Florikultura (Hias). Jakarta. Badan Pusat
Statistik.

[2] Zulkarnain. 2009. Kultur Jaringan Tanaman. Jakarta. PT Bumi Aksara.

[3] NikaSL S, A M SLuthfi and H K Emmy 2018. J. Agroekoteknologi 6 113-117.

[4] TuhuteruS, M L Hehanussaand SH T Raharjo 2012. Jurnal Agrologia 1 1-12.

[5] Yusnita 2003. Kultur jaringan: Cara Memperbanyak Tanaman Secara Efisien. Jakarta. Agro
Media Pustaka.

[6] Febryanti NL PK, Defiani M R and Astarini | A 2017. J. Metamorfosa 4 41-47.

[71 Dwiyani R, A Purwantoro, A Indrianto, and E Semiarti 2009. Prosiding Seminar Biologi Nasional
XX, UIN-Malang, Maang.

[8] Serliana, Mukarlinaand R Linda 2017. Protobiont 6 310 — 315.

[9] Setiawati T, M Nurzaman, E.S.Rosmiati and G. Pitaloka. 2016. J. Pro Life 3 143-152.

[10] Baroroh U and Aiman. 2005. J. Tropika. 1 82-83

[11] Paramartha A 1, D Ermavitalini and S Nurfadhilah. 2012. J. Sainsdan Seni ITS 1 40-4.

[12] Yusnita. 2010. Kultur Jaringan Cara Perbanyakan Tanaman Secara Efisien. Jakarta. PT
Agromedia Pustaka.

170



