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KATA PENGANTAR 

uji syukur kehadirat Allah S.W.T., atas segala rahmat dan hidayah-Nya Prosiding SEMIRATA 

2016 Bidang MIPA BKS Wilayah Barat yang bertemakan “Peran MIPA dalam Meningkatkan 

Daya Saing Bangsa Menghadapi Masyarakat Eonomi Asean (MEA)” dapat kami selesaikan. 

Prosiding ini merupakan kumpulan makalah seminar yang diadakan oleh Fakultas MIPA Universitas 

Sriwijaya pada tanggal 22-24 Mei 2016 di Graha Sriwijaya Universitas Sriwijaya Kampus  

Palembang. 

Penyusunan Prosiding ini, di samping untuk mendokumentasikan hasil seminar, dimaksudkan agar 

masyarakat luas dapat mengetahui berbagai informasi terkait dengan berbagai masalah yang terung-

kap dalam beragam makalah yang telah dipresentasikan dalam seminar.  

Ucapan terima kasih dan penghargaan yang setinggi-tingginya kami sampaikan kepada para pe-

nyaji dan penulis makalah, serta panitia pelaksana yang telah berkerja keras sehingga Prosiding ini 

dapat diterbitkan. Kami sampaikan terima kasih juga kepada Tim Penyelia yang telah mereview se-

mua makalah sehingga kualitas isi makalah dapat terjaga dan dipertanggungjawabkan. Tak lupa kepa-

da semua pihak yang telah memberikan dukungan bagi terselenggaranya seminar nasional dan tersu-

sunnya prosiding ini kami ucapan terima kasih. 

Akhir kata, semoga prosiding ini dapat memberikan manfaat bagi semua pihak. 

 

        Palembang,  Mei 2016 

Tim Editor 
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SAMBUTAN KETUA PANITIA SEMIRATA 2016 FMIPA UNSRI 

Assalamu’alaikum wr.wb.  

arilah kita panjatkan puji syukur kehadirat Allah SWT, karena berkat rahmat dan karuniaNya 

SEMIRATA 2016 yang diselenggarakan oleh Fakultas MIPA Universitas Sriwijaya di Graha 

Sriwijaya dapat berjalan dengan baik. 

Indonesia merupakan salah satu negara dengan sumber daya manusia yang besar dan sumber daya 

alam yang melimpah. Hal ini merupakan modal dalam meningkatkan daya saing bangsa menghadapi 

MEA. Sumber daya tersebut masih perlu ditingkatkan kualitasnya, oleh karena itu penelitian dari ber-

bagai bidang termasuk MIPA sangat dibutuhkan peranannya.  Sebagai salah satu upaya untuk me-

ningkatkan peran MIPA dalam meningkatkan daya saing bangsa menghadapi MEA maka BKS-PTN 

Barat Bidang MIPA menyelenggarakan SEMIRATA (Seminar Nasional dan Rapat Tahunan) dengan 

tema “Peranan MIPA dalam meningkatkan daya saing bangsa menghadapi MEA”. Kegiatan 

seminar ini merupakan wadah temu ilmiah untuk berbagai pengetahuan dan berdiskusi bagi para pe-

neliti, pendidik, mahasiswa, maupun para praktisi dari berbagai industri terutama yang berkaitan den-

gan bidang MIPA. Tujuan seminar antara lain : Deseminasi hasil-hasil penelitian tentang pengemban-

gan sumber daya manusia dan pengelolaan sumber daya alam  untuk  meningkatkan daya saing bang-

sa menghadapi MEA, Meningkatkan interaksi dan komunikasi antar peneliti dari berbagai perguruan 

tinggi, sekolah, industri dan lembaga terkait serta meningkatkan kerjasama antar lembaga terkait da-

lam pengelolaan sumber daya  untuk kemakmuran bangsa. Sehubungan dengan tema dan tujuan 

SEMIRATA, panitia menghadirkan Keynote Speaker yang menyampaikan judul makalah sebagai 

berikut :  

1. Mewujudkan Pendidikan Tinggi UNGGUL dalam era MEA                                                 

(Prof.Dr. Sutrisna Wibawa, Sekretaris Ditjen Belmawa Kementrian Riset Teknologidan Pendi-

dikan Tinggi) 

2. Perspektif Pendidikan Standardisasi ilmu MIPA untuk meningkatkan Daya Saing Bangsa      

(Ir. Erniningsih, Kepala Deputi Bidang Informasi dan Pemasyarakatan Standardisasi BSN)  

3. Tantangan dan peluang penelitian sains menghadapi MEA                                                                   

(Prof.Hilda Zulkifli Dahlan, M.Si, Direktur Program Pascasarjana Universitas Sriwijaya) 

Pelaksanaan SEMIRATA kali ini sangat fenomenal karena jumlah total Peserta 954 orang, terdiri 

dari pemakalah 759 orang, nonpemakalah 14 orang, Dekan 63 orang dan Kajur atau Kaprodi 108 

orang). Berdasarkan distribusi asal Perguruan Tinggi terdapat 54 PTN/PTS, asal Provinsi ada 18 yaitu 

Aceh s/d Sulawesi Tenggara, Kalimantan Barat dan Kalimantan Selatan, DKI, Banten, Jawa Barat, 

Jawa Tengah, Jogyakarta dan Jawa Timur). Perguruan Tinggi terbanyak mengirim peserta adalah Un-

iversitas Riau (102 orang), sedangkan Provinsi terbanyak peserta Sumatera Barat (134 orang).  

Panitia telah berusaha keras untuk mereview seluruh makalah yang dipresentasikan, namun banyak 

kendala yang muncul, antara lain komunikasi panitia-pemakalah yang tidak lancar, format makalah 

yang tidak sesuai template panitia, makalah yang tidak lengkap, keterlambatan penyerahan makalah 

hasil review dan lain-lain. Kendala ini menyababkan prosiding terbit tidak sesuai rencana, dan jauh 

dari kesempurnaan.  Panitia sangat mengharapkan saran dan kritik yang membangun, demi kesem-

purnaan pelaksanaan SEMIRATA yang akan datang serta prosiding yang diterbitkan. 

Wasslamu’alaikum wr.wb. 
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In Vitro Selection on Fusaric Acid of Spathoglottis plicata Bl Plantlets for Obtaining a 

Resistant Cultivar toward to Fusarium oxysporum  
 

Endang Nurcahyani
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Abstract 

The most production constraints on Spathoglottis plicata Bl. cultivation one of them caused by Fusarium wilt 

disease. This disease is caused by Fusarium oxysporum (Fo) and until now still can not be effectively addressed. 

The use of Fo resistant cultivars orchid soil with high yield expected is an important alternative disease control. 

A resistant S. plicata plantlet to Fo has been initiated by in vitro selection on Vacin & Went (VW) medium 

containing fusaric acid (FA) on selective concentration. The goals of research were to study and determine of: 

The FA concentration of plantlet selection tolerant to steady growth; The selection produces S. plicata were 

insensitive to the FA. In vitro regenerated S. plicata plantlet has done by using shoot tip explants, cultivated  on 

the VW medium containing BAP on the concentration is 1,0 mg/L. Plantlet was selected with FA 

supplementation to VW solid medium in different concentration (0, 10, 20, 30 and 40 ppm) for 4 weeks. The 

resistance was evaluated to plantlet of one month old after which was inoculated by Fo. Results showed that: 

The FA tolerant concentration for plantlet selection with S. plicata steady growth is between 10-40 ppm; The 

selection produces plantlets S. plicata amount equal to 100% (10-30 ppm) and 86.7% (40 ppm) were insensitive 

to the FA. 

 

Key words: Fusaric acid, Fusarium oxysporum, Fusarium wilt disease, In vitro,  Spathoglottis plicata Bl. 

 

Introduction 
Orchids are flowering plants that have 

economic value is high enough and the price is 

relatively stable. Spathoglottis plicata Bl. is 

one of the orchid plants is much preferred 

because it is easily cultivated. The most 

production constraints on Spathoglottis plicata 

Bl cultivation one of them caused by Fusarium 

wilt disease. This disease is caused by 

Fusarium oxysporum (Fo) and until now still 

can not be effectively addressed. One an 

alternative way to control foot rot disease 

could be done by using a cultivar, which is 

resistant to this disease. In order to gets a new 

vanilla cultivar, which resistant to Fo by using 

an in vitro selection method on medium 

containing Fusaric Acid (FA). The use of FA 

as a selective agent in vitro selection of cells 

or tissue can produce mutant insensitive to the 

FA, so that after the regenerated into plants 

can produce resistant strains of pathogenic 

infection. 

 

Literature Review 

Indonesia is a country that has a rich 

diversity of varieties and types of horticultural 

crops, such as orchids. Orchid is an 

ornamental plant that is very beautiful and 

interesting because of the shape, color, and the 

size of the flowers are diversified. In addition, 

many orchids liked and preferably wider 

community because it has a high economic 

value [6]. 

Disease of Fusarium wilt is one of the 

obstacles in the cultivation of orchids soil. The 

disease is caused by the fungus Fusarium 

oxysporum (Fo) which can attack the roots of 

the injured [1]. According to [5], the use of 

varieties that are resistant is one alternative 

way of controlling the disease that is safe, 

efficient, and effective for the environment.  

Selection of resistance to fusarium 

wilt do use culture filtrate of Fusarium wilt or 

using pure venom is Fusaric acid (FA). In vitro 

selection approach was reported to have 

produce many varieties such resistant crops on 

plant bananas [9], melon [8], and vanilla [4]. 

Usage of concentrations tolerant, so 

far have not been reported definite and precise 

in induced resistance plantlets of Spathoglottis 

plicata, therefore, need to do research on 

Fusaric Acid concentration tolerant plantlets 

resistance of S. plicata. 

 

Materials and Methods 

Materials used for this research 

including: Laminar Air Flow Cabinet (LAF), 

autoclave,  Whatman filter paper no 1 and 42, 

syringe filter with diameter of 0,45 µm and 

0,22 µm, culture flasks 500 mL, digital Canon 
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Ixus 951S camera. S. plicata in vitro Plantlet, 

fusaric acid from Sigma chemical Co., Benzine 

Amino Purine (BAP), Plant Preservative 

Mixture (PPM), and MS (Murashige & Skoog) 

solid ready used medium. Preliminary study 

was done on in vitro regenerated S. plicata 

plantlet by using different BAP concentrations 

were used in this research. S. plicata plantlet 

was selected with fusaric acid (AF) 

supplementation to MS solid medium in 

different concentration   (0, 10, 20, 30 and 40 

ppm) for 4 weeks. Resistant plantlet has 

already proof when spores of microconidium  

Fo  had infected to plantlet didn’t affected on 

this in vitro plantlet respectively and this result 

supported by [2].  

Qualitative information as the result 

on this research was consisted as narratives 

descriptive and supported by photographs. 

After that, data’s were statistically analyzed by 

Completely Randomized Design. As 

quantitatively data’s from each parameter 

measured, were compiled and statistically 

analyzed by analysis of variance (ANOVAs). 

If the result showed a significantly different, 

then was continued analyzed by using Duncan 

Multiple Range Test (DMRT) analysis with 

accuracy 95%.  

 

Results And Discussion 

The results showed that the tolerant 

FA concentration on plantlet selection with S. 

plicata steady growth was 10-40 ppm. They 

showed yields in plantlet S. plicata at about 

100 % (10, 20, 30 ppm), 86,70%  (40 ppm), all 

of them  insensitive to FA (Table 1). 

Phenotype plants insensitive toward FA may 

occurred as a result of peroxides enzymes on 

plant variants that detoxification toxins [3],[7], 

[10]. 

 

Table 1. Percentage of plantlets living with 

fusaric acid selection results 
Concentration 

fusaric acid 

(ppm) 

Percentage of plantlets living in 

the week (%) 

I II III IV 

0 100 100 100 100 

10 100 100 100 100 

20 100 100 100 100 

30 100 100 100 100 

40 100 100 100 86,7 

 

Number of plantlets at a concentration 

of 0-40 ppm FA in the first week showed a 

100% live and visually everything is green. 

Began the second week of plantlets grown in 

medium AF 10-40 ppm indicates a change 

visually colored green with certain parts 

brown or browning. Percentage and 

visualization plantlets S. plicata selection 

results with various concentrations of AF are 

presented in Table 2. 

The plantlets at a concentration of 40 

ppm week AF II indicates a change visually is 

colored green with certain parts undergo 

browning with the highest percentage of 40%. 

Plantlets were planted at a concentration of 40 

ppm AF visually show browning on the fourth 

week, and death. 

Visual sightings selection results 

plantlets were originally brown-green to green 

in certain parts, and browning after treated 

with FA are presented in Fig. 5. Planlet 

resistant FA, browning occurs only at the tip 

of the leaf (Fig. 1B, 1C, 1D), whereas resistant 

plantlets were not FA will experience rapid 

browning extends to all parts of plantlets (Fig. 

1E). Based plantlets vanilla-resistant plantlets 

AF, is expected to appear too plantlets S. 

plicata were also resistant to Fov. Some 

research suggests that plants that are resistant 

to FA has also resistance against wilt disease 

caused by F. oxysporum [11]. 

 
Table 2. Percentage and visualization plantlets S. plicata selection results by various 

concentrations of  fusaric acid 

Fusaric acid concentration 

(ppm) 

Percentage and visualization plantlets in the week (%) 

I II III IV 

0 H    : 100 H    : 100 H    : 100 H    : 100 

10 
H    : 100 H    : 73,3 

HC : 26,7 

H    : 66,7 

HC : 33,3 

H    : 46,7 

HC : 53,3 

20 
H    : 100 

 

H    : 66,7 

HC : 33,3 

H    : 66,7 

HC : 33,3 

H    : 46,7 

HC : 53,3 

30 
H    : 100 

 

H    : 66,7 

HC : 33,3 

H    : 53,3 

HC : 46,7 

H    : 40 

HC : 60 

40 
H    : 100 

 

H    : 60 

HC : 40 

H    : 46,7 

HC : 53,3 

H    : 46,7 

HC : 40 
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 C    : 13,3 

 Annotation: H : Green 

  HC : Green with certain parts brown 

  C : Brown or Browning 

 

  

 

A 

A 

 

 

         

  

 

 

 

 

 

 

 
Fig. 1. Growth of S. plicata plantlets age of 4 weeks at various concentrations FA. 

A= 0 ppm (control), B= 10 ppm, C= 20 ppm, D= 30 ppm, and E= 40 ppm 

 

 

Conclusion 

The FA tolerant concentration for 

plantlet selection with S. plicata steady growth 

is between 10-40 ppm; The selection produces 

plantlets S. plicata amount equal to 100% (10-

30 ppm) and 86.7% (40 ppm) were insensitive 

to the FA. 
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