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ABSTRAK 

PERCAMBAHAN BIJI BENIH DAN PROPAGASI ORKID ENDEMIK BORNEO, 
VANDA DEAREI SECARA IN VITRO 

Vanda dearei merupakan spesies orkid yang endemik dan terancam di kepulauan 
Borneo. Bunganya berbau harum dan mempunyai bentuk clan warna yang cantik. IN 
telah menyebabkan permintaan yang tinggi terhadap spesies ini untuk tujuan 
pengkomersialan. Akan tetapi, spesies ini mempunyai kitaran pertumbuhan yang lambat 
dan tidak boleh dibiakkan dengan cepat melalui kaedah propagasi konvensional. Oleh 
itu, prosedur propagasi kultur tisu telah dibangunkan. Kesan media asas (MS, VW, KC 
dan Mitra), kompleks aditif (air kelapa, jus tomato, homogenat pisang, ekstrak yis dan 
pepton), pengawalatur pertumbuhan (BAP, kinetin, NAA, IAA, IBA dan 2,4-D), gula 
(sukrosa, glukosa dan fruktosa) dan cahaya (24j gelap, 24j cerah dan 16j cerah) 
terhadap percambahan biji benih, proiiferasi protokorm, pertumbuhan dan 
perkembangan protokorm serta pengaruhan ]SP daripada bahagian daun dan akar 
dilaporkan dalam kajian ini. Hasil kajian menunjukkan bahawa biji benih berjaya 
bercambah dan membentuk protokorm selepas 25 hari pengkulturan. Percambahan biji 
benih paling tinggi (45.75%) berlaku di atas media asas KC dan meningkat dengan 
penambahan masing-masing 0.50% (w/v) ekstrak yis (67.94%) dan 0.1mg/I NAA 
(80.20%) ke dalam media pengkulturan. Penambahan 1% (w/v) sukrosa 
mempercepatkan percambahan biji benih (23 had selepas pengkulturan) dengan 
98.39% percambahan. Gula telah meningkatkan pembentukan pucuk. Kultur biji benih 
yang diletakkan di bawah 24j gelap mempamerkan peratusan percambahan yang lebih 
tinggi (96.33%) berbanding yang dikultur di bawah 24j cerah (94.83%). Di dalam kajian 
proliferasi, protokorm baru berjaya diaruh selepas 28 hari pengkulturan. Rawatan 
dengan kombinasi pengawalatur pertumbuhan didapati lebih efektif untuk mengaruh 
pembentukan protokorm berbanding dengan pengawalatur pertumbuhan tunggal dan 
dengan penambahan kompleks aditif. Proliferasi protokorm paling tinggi (50.47±10.47 
biji protokorm baru) berlaku di atas media yang dibekalkan dengan 0.5mg/I 
NAA: 0.5mg/I BAP. Dalam pencerakinan media asas dan sumber gula, media asas 1/4KC 
clan 1% (w/v) sukrosa memberikan bilangan protokorm baru yang tertinggi: masing- 
masing dengan 12.41±4.00 dan 11.39±3.35 biji. Media cecair merangsang proliferasi 
protokorm lebih baik berbanding media pepejal. Akan tetapi protokorm baru yang 
terbentuk di dalam media cecair cenderung untuk mengalami nekrosis. Sumber eksplan 
yang berbeza juga mempengaruhi proliferasi protokorm. Selain protokorm, anak pokok 
dengan dua helai daun juga boleh menghasilkan protokorm baru (21.10±6.61 biji). 
Proliferasi protokorm adalah lebih tinggi di bawah 16j cerah (50.47±10.47 biji protokorm 
baru). Dalam kajian pertumbuhan dan perkembangan protokorm, anak pokok berjaya 
terbentuk selepas 140 hari pengkulturan di atas media asas 1/2MS sehingga 73.33% 
protokorm yang menghasilkan daun (3.21±1.47 helai daun) dan 35% yang 
menghasilkan akar (1.58±0.50 akar). Penambahan 0.2% (w/v) ekstrak yis 
meningkatkan peratusan protokorm yang berdaun dan berakar sehingga mencapai 
97.78% masing-masing dengan 5.10±2.91 helai daun 1.78±0.73 akar. Kepekatan 4% 
(w/v) sukrosa merupakan sumber karbon yang terbaik yang berjaya mengaruh sehingga 
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100% protokorm yang berdaun (7.28±0.67 helai daun) dan berakar (3.43±0.42 akar). 
Dalam kajian pengaruhan JSP, JSP berjaya dihasilkan selepas 35 hari pengkulturan. 
Rawatan dengan kombinasi 4.0mg/I BAP: 1. Omg/I NAA merupakan rawatan yang paling 
efektif untuk mengaruh pembentukan JSP (12.33±5.46 biji). Selain itu, eksplan pangkal 
daun menghasilkan lebih banyak JSP (15.13±5.73 biji) berbanding dengan hujung daun 
(5.40±4.20 biji) dan hujung akar (tiada pembentukan JSP). Keadaan 24j gelap 
merupakan keadaan yang paling sesuai untuk pengaruhan JSP bagi spesies orkid ini. 
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ABSTRACT 

Vanda dearei is an endemic and endangered orchid species in Borneo. The flower is 
scented and beautiful in shape and colour. These resulted in a high demand for the 
species for commercialize purposes. However, this species has a slow growth cycle and 
cannot be propagated rapidly through conventional propagation methods Therefore, 
tissue culture propagation procedures were developed. The effects of basal media (MS, 
VW, KC and Mitra), complex additives (coconut water, tomato juice, banana 
homogenate, yeast extract and peptone), plant growth regulators (BAP, kinetin, NAA, 
IAA, IBA and 2,4-D), sugars (sucrose, glucose and fructose) and light (24h dark 24h 
light and 16h light) on seed germination, protocorm proliferation, protocorm growth and 
development and PLB induction from leaf and root segments are reported in this study. 
The results showed that seeds were successfully germinated and formed protocorms 
after 25 days of culture. The highest (45.75%) seeds germination occurred on KC basal 
medium and increased with the addition of 0.5% (w/v) yeast extract (67.94%) and 
0.1 mg// NM (80.20%), respectively to the basal medium. Addition of 1% (w/v) sucrose 
accelerates seed germination (23 days of culture) and brought about 98.39% 
germination. Sugars enhanced shoot production. Seed cultures incubated under 24h 
dark exhibited a higher germination percentage (96.33%) than the cultures maintained 
under 24h light (94.83%). In a proliferation study, new protocorms were successfully 
induced after 28 days of culture. Treatments with combinations of plant growth 
regulators were more effective in inducing protocorm formation than single plant growth 
regulators regime and the addition of complex additives The highest (50.47±10.47 new 
protocorms) proliferation of protocorms occurred on a medium supplemented with 
0.5mg/1 NAA: 0.5mg/l BAP. In assays of basal media and sugar sources, V4KC basal 
medium and 1% (w/v) sucrose brought about the highest number of new protocorms 
12.41±4.00 and 11.3913.35, respectively. Liquid media stimulated protocorm 
proliferation better than solid media. However new protocorms in the liquid media tend 
to become necrotic. Different explant sources also affected protocorm proliferation. 
Other than protocorm, seedling with two leaves can also produce new protocorms 
(21.10±6.61 new protocorms). Protocorm proliferated to a higher extent under 16h 
lights (50.47±10.47 new protocorms). In a study of protocorm growth and 
development, seedlings were successfully produced after 140 days of culture on %MS 
basal medium with up to 73.33% of the protocorms producing leaves (3.21±1.47 
leaves) and 35% producing roots (1.58±0.50 roots). Addition of 0.2% (w/v) yeast 
extract enhanced the percentage of protocorms with leaves and roots up to 97.78% 
with 5.10±2.91 leaves and 1.78±0.73 roots, respectively. Sucrose concentration of 4% 
(w/v) was the best carbon sources, which successfully induced up to 100% protocorms 
with leaves (7.28±0.67 leaves) and roots (3.4310.42 roots). In a PLB induction study, 
PLBs were successfully produced after 35 days of culture. Treatment with a combination 
of 4.0mg/l SAP., 1.0mg// NAA was the most effective for PLB induction (12.33±5.46 
PLBs). In addition, leaf base explants produced more PLBs (15.13±5.73 PLBs) compared 
to leaf tips (5,4014 20 PLBs) and root tips (failed to produce PLB). Continuous dark 
culture conditions were the most suitable for PLB induction in this orchid species. 
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yang ditambah dengan 0.2% (w/v) ekstrak yis pada 
25±2°C mengikut hari pengkulturan. 

Jadual 3.7: Morfologi protokorm Vanda dearei yang terhasil di 88 
bawah cahaya yang berbeza. 

]adual4.1: Rawatan kombinasi pengawalatur pertumbuhan 96 
terhadap proliferasi protokorm Vanda dearei. 

Jadual 4.2: Kesan auksin terhadap proliferasi protokorm 109 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) di bawah 16j cahaya pada 25±2°C selepas 224 
hari pengkulturan. 

]adual 4.3: Kesan BAP atau kinetin terhadap proliferasi protokorm 113 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) di bawah 16j cahaya pada 25±2°C selepas 224 
hari pengkulturan. 

Jadual 4.4: Kesan kombinasi BAP dan auksin terhadap proliferasi 116 
protokorm Vanda dearei di atas media asas Mitra 
(Mitra et al., 1976) di bawah 16j cahaya pada 25±2°C 
selepas 224 hari pengkulturan. 

]adual4.5: Kesan kompleks aditif terhadap proliferasi protokorm 121 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) di bawah 16J cahaya pada 25±2°C selepas 140 
hari pengkulturan. 

Jadual 4.6: Kesan media asas terhadap proliferasi protokorm 125 
Vanda dearel di bawah 16j cahaya pada 25±2°C 
selepas 140 had pengkulturan. Setiap rawatan 
ditambah dengan 0.5mg/I NAA dan 0.5mg/I BAP. 
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Jadual4.7: Kesan pelbagai jenis gula terhadap proliferasi 131 
protokorm Vanda dearei di atas media asas Mitra 
(Mitra et al., 1976) yang ditambah dengan NAA dan 
BAP masing-masing pada kepekatan 0.5mg/I di bawah 
16j cahaya pada 25±2°C selepas 140 hari 
pengkulturan. 

Jadual 4.8: Kesan media asas Mitra (Mitra et al., 1976) cecair 136 
terhadap proliferasi protokorm Vanda dearei di bawah 
24j cahaya pada 25±2°C mengikut hari pengkulturan. 

Jadual 4.9: Kesan jenis eksplan terhadap proliferasi protokorm 141 
Vanda dearel di atas media asas Mitra (Mitra et al., 
1976) yang ditambah dengan NAA dan BAP masing- 
masing pada kepekatan 0.5mg/I di bawah 16j cahaya 
pada 25±2°C mengikut hari pengkulturan. 

]adua14.10: Kesan cahaya terhadap proliferasi protokorm 147 
Vanda dearei yang dikultur di atas media asas Mitra 
(Mitra et al., 1976) yang ditambah dengan NAA dan 
BAP masing-masing pada kepekatan 0.5mg/I di bawah 
25±2°C selepas 224 hari pengkulturan. 

Jadual5.1: Kesan media asas terhadap pertumbuhan dan 161 
perkembangan protokorm Vanda dearei di bawah 24j 
cahaya pada 25±2°C selepas 240 hari pengkulturan. 

Jadual5.2: Kesan kompleks aditif terhadap pertumbuhan dan 166 
perkembangan protokorm Vanda dearel di atas media 
asas KC (Knudson, 1946) di bawah 24j cerah pada 
25±2°C selepas 240 hari pengkulturan. 

]adual 5.3: Kesan kombinasi 20% (v/v) air kelapa dan 0.2% (w/v) 169 
ekstrak yis di atas media asas KC (Knudsn, 1946) 
terhadap pertumbuhan dan perkembangan protokorm 
Vanda dearei di bawah 24j cerah pada 25±2°C selepas 
240 hari pengkulturan. 

]adual 5.4: Kesan pelbagai jenis gula terhadap pertumbuhan dan 174 
perkembangan protokorm Vanda dearel di atas 
medium asas KC (Knudson, 1946) yang ditambah 
dengan 0.2% (w/v) ekstrak yis di bawah 24j cerah 
pada 25±2°C selepas 240 hari pengkulturan. 

Jadual 6.1: Kesan auksin terhadap pengaruhan jasad seperti 192 
protokorm (JSP) daripada bahagian pangkal daun 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) di bawah 24j gelap pada 25±2°C selepas 49 hari 
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pengkulturan. 

Jadual 6.2: Kesan BAP atau kinetin terhadap pengaruhan jasad 198 
seperti protokorm (JSP) daripada bahagian pangkal 
daun Vanda dearei di atas media asas Mitra (Mitra et 
a/., 1976) di bawah 24j gelap pada 25±2°C selepas 49 
hari pengkulturan. 

Jadual 6.3: Kesan kombinasi kinetin dan IAA terhadap pengaruhan 203 
jasad seperti protokorm (JSP) daripada bahagian 
pangkal daun Vanda dearei di atas media asas Mitra 
(Mitra et al., 1976) di bawah 24j gelap pada suhu 
25±2°C selepas 42 hari pengkulturan. 

Jadual 6.4: Kesan kombinasi BAP dan NAA terhadap pengaruhan 204 
jasad seperti protokorm (JSP) daripada bahagian 
pangkal daun Vanda dearei di atas media asas Mitra 
(Mitra et al., 1976) di bawah 24j gelap pada suhu 
25±2°C selepas 42 hari pengkulturan. 

Jadual 6.5: Kesan eksplan terhadap pengaruhan jasad seperti 208 
protokorm (JSP) di atas media asas Mitra (Mitra et a/., 
1976) di bawah 24j gelap pada 25±2°C selepas 49 hari 
pengkulturan. 

Jadual 6.6: Kesan cahaya terhadap pengaruhan jasad seperti 213 
protokorm (JSP) daripada bahagian pangkal daun 
Vanda dearel di atas media asas Mitra (Mitra et al., 
1976) selepas 49 hari pengkulturan pada 25±2°C. 

xviii 



SENARAI RA]AH 

Halaman 

Rajah 2.1: Taburan orkid spesies Vanda dearei. 5 

Rajah 2.2: Rajah skimatik orkid spesies Vanda dearei. 9 

Rajah 2.3: Perkembangan biji benih orkid secara kuantitatif. 42 

Rajah 3.1: Carta alir kajian percambahan biji benih Vanda dearel 45 
secara in vitro. 

Rajah 3.2: Pembahagian ruang piring perti untuk pengiraan Index 56 
Pertumbuhan (IP). 

Rajah 3.3: Kesan media asas terhadap Index Pertumbuhan (IP) 66 
biji benih Vanda dearei di bawah 24j cerah pada 
25±2°C mengikut harf pengkulturan. 

Rajah 3.4: Kesan kompleks aditif terhadap Index Pertumbuhan 74 
(IP) biji benih Vanda dearei di atas media asas KC 
(Knudson, 1946) di bawah 24j cerah pada 25±2°C 
mengikut hari pengkulturan. 

Rajah 3.5: Kesan pelbagai jenis gula terhadap Index Pertumbuhan 82 
(IP) biji benih Vanda dearei di atas media asas KC 
(Knudson, 1946) yang ditambah dengan 0.2% (w/v) 
ekstrak yis di bawah 24j cerah pada 25±2°C mengikut 
hari pengkulturan. 

Rajah 3.6: Kesan cahaya terhadap Index Pertumbuhan (IP) biji 88 
benih Vanda dearei di atas media asas KC (Knudson, 
1946) yang ditambah dengan 0.2% (w/v) ekstrak yis di 
bawah 24j cerah pada 25±2°C mengikut hari 
pengkulturan. 

Rajah 4.1: Carta alir keseluruhan kajian proliferasi protokorm 93 
panda dearei secara in vitro. 

Rajah 4.2: Corak proliferasi dan perkembangan protokorm 105 
Vanda dearei melalui beberapa fasa pertumbuhan. 

Rajah 5.1: Carta alir keseluruhan kajian pertumbuhan dan 151 
perkembangan protokorm panda deareisecara In vitro. 

xix 



Rajah 5.2: Kesan media asas terhadap Index Pertumbuhan (IP) 160 
protokorm panda dearei di bawah 24j cerah pada 
25±2°C mengikut harf pengkulturan. 

Rajah 5.3: Kesan kompleks aditif terhadap Index Pertumbuhan 165 
(IP) protokorm panda dearei yang dikultur di atas 
media asas KC (Knudson, 1946) di bawah 24j cerah 
pada 25±2°C mengikut harf pengkulturan. 

Rajah 5.4: Kesan pelbagai jenis gula terhadap Index Pertumbuhan 173 
(IP) protokorm panda dearei yang dikultur di atas 
media asas KC (Knudson, 1946) yang ditambah dengan 
0.2% (w/v) ekstrak yis di bawah 24j cerah pada 
25±2°C mengikut harf pengkulturan. 

Rajah 6.1: Carta alir keseluruhan kajian pengaruhan JSP daripada 179 
bahagian daun dan akar Vanda deareisecara in vitro. 

Rajah 6.2: Rajah skimatik penyusunan eksplan di atas piring petri. 184 

xx 



SENARAI FOTO 

Halaman 

Foto 2.1: Orkid spesies Janda dearei. 7 

Foto 2.2: Struktur bunga Janda dearei, 8 

Foto 3.1: Carta alir keseluruhan kajian percambahan biji benih dan 46 
propagasi orkid Vanda dearei secara in vitro. 

Foto 3.2: Sumber eksplan. 47 

Foto 3.3: Teknik pensterilan permukaan kapsul Vanda dearei. 49 

Foto 3.4: Pengkulturan biji benih Vanda dearei. 50 

Foto 3.5: Morfologi protokorm yang terbentuk dari percambahan 54 
biji benih Vanda dearei yang berbeza dari segi salz dan 
wama. 

Foto 3.6: Pencirian kapsul dan biji benih orkid Vanda dearei. 59 

Foto 3.7: Peringkat-peringkat percambahan biji benih Vanda 61 
dearei. 

Foto 3.8: Pertumbuhan dan perkembangan protokorm Vanda 62 
dearei. 

Foto 3.9: Empat jenis protokorm yang terbentuk semasa 64 
percambahan biji benih Vanda dearei. 

Foto 3.10: Kesan media asas terhadap percambahan biji benih 65 
Vanda dearei di bawah 24j cerah pada 25±2°C selepas 
30 hari pengkulturan. 

Foto 3.11: Kesan media asas terhadap percambahan biji benih 65 
Vanda dearei di bawah 24j cerah pada 25±2°C selepas 
150 hari pengkulturan. 

Foto 3.12: Kesan kompleks aditif terhadap percambahan biji benih 71 
Vanda dearei di atas media asas KC (Knudson, 1946) di 
bawah 24j cerah pada 25±2°C selepas 35 hari 
pengkulturan. 

Foto 3.13: Kesan kompleks aditif terhadap percambahan biji benih 72 
Vanda dearei di atas media asas KC (Knudson, 1946) di 

xxi 



bawah 24j cerah pada 25±2°C selepas 150 had 
pengkulturan. 

Foto 3.14: Kesan NAA atau BAP terhadap percambahan biji benih 76 
Vanda dearei di atas media asas 1/2 MS (Murashige & 
Skoog, 1962) di bawah 24j cerah pada suhu 25±2°C 
selepas 150 hari pengkulturan. 

Foto 3.15: Kesan pelbagai jenis gula terhadap percambahan biji 79 
benih Vanda dearei di atas media asas KC (Knudson, 
1946) yang ditambah dengan 0.2% (w/v) ekstrak yis di 
bawah 24j cerah pada 25±2°C selepas 30 hari 
pengkulturan. 

Foto 3.16: Kesan pelbagai jenis gula terhadap percambahan biji 80 
benih Vanda dearei di atas media asas KC (Knudson, 
1946) yang ditambah dengan 0.2% (w/v) ekstrak yis di 
bawah 24j cerah pada 25±2°C selepas 150 hari 
pengkulturan. 

Foto 3.17: Biji benih Vanda dearei yang bercambah di atas media 84 
asas KC (Knudson, 1946) yang ditambah dengan 1% 
(w/v) gula kastor di bawah 24j cerah pada 25±2°C. 

Foto 3.18: Kesan cahaya terhadap percambahan biji benih 87 
Vanda dearei di atas media asas KC (Knudson, 1946) 
yang ditambah dengan 0.2% (w/v) ekstrak yis di bawah 
25±2°C mengikut masa pengkulturan. 

Foto 3.19: Pendedahan protokorm Vanda dearei daripada 24j gelap 89 
kepada 24j cahaya. 

Foto 4.1: Sumber eksplan. 94 

Foto 4.2: Penyusunan dan pernomboran protokorm Vanda dearei 95 
di atas media pengkulturan. 

Foto 4.3: Sumber eksplan pada pelbagai bentuk dan peringkat 98 
pertumbuhan. 

Foto 4.4: Proliferasi protokorm Vanda dearei 103 

Foto 4.5: Kesan auksin terhadap proliferasi protokorm panda 108 
dearei di atas media alas Mitra (Mitra et al., 1976) di 
bawah 16j cerah pada 25±2°C selepas 224 harf 
pengkulturan. 

xxii 



Foto 4.6: Kesan BAP atau kinetin terhadap proliferasi protokorm 112 
panda dearei di atas media asas Mitra (Mitra et al., 
1976) di bawah 16j cahaya pada 25±2°C selepas 224 
harf pengkulturan. 

Foto 4.7: Kesan kombinasi BAP dan auksin terhadap proliferasi 115 
protokorm panda dearei di atas media asas Mitra (Mitra 
et al., 1976) di bawah 16j cahaya pada 25±2°C selepas 
224 harf pengkulturan. 

Foto 4.8: Kesan kompleks aditif terhadap proliferasi protokorm 120 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) di bawah 16j cahaya pada 25±2°C selepas 224 
hari pengkulturan. 

Foto 4.9: Kesan media asas terhadap proliferasi protokorm 124 
Vanda dearei di bawah 16j cahaya pada 25±2°C selepas 
224 hari pengkulturan. Setiap rawatan ditambah dengan 
0.5mg/I NAA dan 0.5mg/I BAP. 

Foto 4.10: Kesan pelbagai jenis gula terhadap proliferasi protokorm 130 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) yang ditambah dengan NAA dan BAP masing- 
masing pada kepekatan 0.5mg/I di bawah 16j cahaya 
pada 25±2°C selepas 224 hari pengkulturan. 

Foto 4.11: Kesan media asas Mitra (Mitra et al., 1976) cecair 135 
terhadap proliferasi protokorm panda dearei. 

Foto 4.12: Kesan jenis eksplan terhadap proliferasi protokorm 140 
Vanda dearei di atas media asas Mitra (Mitra et al., 
1976) yang ditambah dengan NAA dan BAP masing- 
masing pada kepekatan 0.5mg/I di bawah 16j cahaya 
pada 25±2°C mengikut hari pengkulturan. 

Foto 4.13: Nekrosis daun pada eksplan anak pokok. 143 

Foto 4.14: Kesan dua jenis protokorm terhadap proliferasi 143 
protokorm Vanda dearel di atas media asas Mitra (Mitra 
et al., 1976) yang ditambah dengan NAA dan BAP 
masing-masing pada kepekatan 0.5mg/I di bawah 16j 
cahaya pada 25±2°C selepas 224 had pengkulturan. 

Foto 4.15: Kesan cahaya terhadap proliferasi protokorm panda 146 
dearei di atas media asas Mitra (Mitra et al, 1976) yang 
ditambah dengan NAA dan BAP masing-masing pada 
kepekatan 0.5mg/I di bawah 25±2°C selepas 224 harf 
pengkulturan. 

xxiii 



RU7UKAN 

Abdul Karim Abdul Ghani & Hairani Haris. 1989. Perambatan orkid melalui kultur tisu. 
Penyelidikan Semasa Sains Hayat: Prosiding Ko/ok/um faku/ti Sains Hayat 2. 
UKM. 151-169. 

Ackerman, J. D., Sabat, A. & Zimmerman, J. K. 1996. Seedling establishment in an 
epiphytic orchid: an experimental study of seed limitation. Oecologia. 106: 192- 
198. 

Agri-Food Business Development Centre. 2006. Analisis potensi orkid 2003-2010. (atas 
talian). http: //pico. neofission. com/websites/agribdccom/index. php. Dicetak 12 
Julai 2007. 

Akinsoji, A. 1990. Studies on epiphytic flora of a tropical rain forest in Southwestern 
Nigeria. Vegetatio. 88: 87-92. 

Alam, M, K., Rashid, M, H., Hossain, M, S, Salam, M, A., & Rouf, M, A. 2002. In vitro 
seed propagation of Dendrobium (Dendrobium transparens) orchid as influenced 
by diff erent media. Biotechnology. 1: 111-115. 

Ang, S. L P., & Yong, 3. W. H. 2005. A protocol for in vitro germination and sustainable 
growth of two tropical mistletoes. P/ant Cell Tissue and Organ Culture. 80: 221- 
228. 

Arditti , J. 1966. Orchids. Scientific American. 214: 70-78. 

Arditti, 3.1967. Factor effecting the germination of orchid seeds. The Botanical Review. 
33: 1-97. 

Arditti, J. 1968. Germination and growth of orchids on banana fruit tissue and some of 
its extracts. American Orchid Society Bulletin. 37: 112-116. 

Arditti. J. 1974. Seed germination and tissue culture of orchids. Symposium on modem 
methods in propagation, hybridizing and culture of orchids. Prague. 1-32. 

227 



Arditti, 1.1977. Clonal propagation of orchids by means of tissue culture -a manual. 
Da/am Arditti, 3 (ed. ). Orchid Biology: Reviews and Perspectives JId 1. New 
York: Cornell University Press., hlm. 203- 293 

Arditti, J. 1979. Aspects of the physiology of orchids. Advances in Botanical Research. 7: 
421-655. 

Arditti, J., Midhaud, J. D. & Olivia, A. P. 1981. Seed germination of North American 
orchids. Native Califonia and related species of Calypso, Epipactis, Goodyera, 
Piperia and Platant sera. Botanical Gazette. 142: 442-453. 

Arditti, J. 1982. Orchid seed germination and seedling culture-a manual. Da/am 
Introduction, general outline, tropical orchids (epiphytic and terrestrial) and 
North American terrestrial orchids. Arditti, J (ed. ). Orchid Biology., Reviews and 
Perspectives JId 2. New York: Cornell University Press., him. 243-293. 

Arditti, 3. & Emst, R. 1984. Physiology of germinating orchid seeds. Arditti, 3 (ed. ). 
Orchid Biology: Review and Perspectives ]Id 3. New York: Cornell University 
Press., hlm. 176-222. 

Arditti. 1 1990. Lewis knudson, his science, his times and his legacy. Lind/eyana. 5: 1- 
79. 

Arditti. J. 1992. Fundamental of Orchid Biology. New York: John Wiley & Sons. 

Arditti, J. & Ernst, R. 1993. Micropropagation of Orchids. New York: John Wiley & Sons. 

Arditti, 3. & Abdul Karim Abdul Ghani. 2000. Tansley Review No. 110. Numerical and 
physical properties of orchid seeds and their biological implications. New 
Phyto%gist 145: 367- 421. 

Arditti, J. 2006. Pengiraan peratusan percambahan dan index pertumbuhan. Ternu bual. 
19 Jun. 

Bai, N. V., Ananthan, R., Jeyakodi, L., Baskar, C., Jayakalalmathy, K. & Aravithan, K. M. 
2002. Green capsule culture of Coelogyne spesies: Proceeding of the 17°'' World 
Orchid Conference. Shah Alam. 276-277. 

228 



Barbara, N., Miczynski, K., & Hudy, L. 2004. Sugar uptake and utilization during 
adventitious bud differentation on in vitro leaf explants of Wegierka zwykla plum 
(Prunus domesGea). P/ant Cell Tissue and Organ Culture. 76: 255-260. 

Berita Harian. 2006. Bukukan Hasil Penyelidikan Biodiversiti. Berita Harian. 
29 November 2006: B7. 

Bewley, J. D. & Black. M. 1982. Physiology and biochemistry of seeds in relation to 
germination. JId 2. New York: Springer-Verlag. 

Beyrle, H. F. & Smith, S. E. 1993. The effect of carbohydrates on the development of a 
Cattleya hybrid in association with its mycorrhizal fungus. Mycorrhiza. 3: 57-62. 

Bhadra, S. K. & Hossain, M. M. 2003. In vitro germination and micropropagation of 
Geodorum densiflorum (Lam) Schltr., an endangered orchids species. P/ant 
Tissue Culture. 13 13: 

Bhatia, P., Ashwath, N. 2005. Effect of medium pH on shoot regeneration from the 
cotyledonary explants of tomato. Biotechnology. 4: 7-10. 

Bhatt, A. M., Canales, C. & Dickinson, H. G. 2001. Plant meiosis: The means to 1N. 
Trends in P/ant Science. 16: 114-121. 

Bhojwani, S. S. & Razdan, M. K. 1996. P/ant Tissue Culture: Theory and Practice, a 
Revised Edition. Amsterdam: Elsevier Science B. V. 

Bown, D. 1991. Orchids Great Britain: Heinemann Educational Books Ltd. 

Bul von Le, Hang Phuong, N. T., Anh Hong, L. T. & Tran Thanh Van, K. 1999. High 
frequency shoot regeneration from Rhynchosty/is gigantea (Orchidaceae) using 
thin cell layers. Plant Growth Regulation. 28: 179-185. 

Burghardtova, K. & Tupy, J. 1980. Utilization of exogenous sugars by excised maize 
embryos in culture. Bio/agia P/antarum. 22: 57-64. 

229 



Buyun, L, Lavrentyeva, A., Kovalska, L. & Ivannikov, R. 2004. In vitro germination of 
seeds of some rare tropical orchids. Acta Universitatis Latviensis Biology. 676: 
159-162. 

Calamar, A. & De Klerk, G. J. 2002. Effect of sucrose on adventitious root regeneration 
in apple. P/ant Cell Tissue and Organ Culture. 70: 207-212. 

Cappellades, M., Lemeur, R. & Debergh, P. 1991. Effect of sucrose on starch 
accumulation and rate of photosynthesis in Rosa cultured in vitro. P/ant Cell 
Tissue and Organ Culture. 1: 21-26. 

Chan, C. L, Lamb, A., Shim, P. S. & Wood, J. 1.1994. Orchids of Borneo, Introduction 
and Selection of Species Kuala Lumpur: Print & Co. Sdn. Bhd. 300-301. 

Chang, C. & Chang, W. C. 1998. Plant regeneration from callus culture of Cymbidium 
ensifo//um var. misericors. P/ant Cell Repot 17: 251-255. 

Chase, M. W. 1987. Obligate twig epiphytism in the Oncidiinae and other neotropical 
orchids. Selbyana. 10: 24-30. 

Chaturvedi, H. C& Sharma, A. K. 1986. Mericloning of orchids through culture of tips of 
leaves and roots. Da/am Vij, S. P (ed. ). Biology, Conservation and Culture of 
Orchids New Delhi: Affiliated East-West Press., hlm. 469-472. 

Chen, Y. C., Chang, C. & Chang, W. C. 2000. A reliable protocol for plant regeneration 
from callus culture of Pha/aenopsis in Vtro Ce/u//an and Developmental Biology- 
P/ant. 36: 420-423. 

Chen, ], T. & Chang, W. C. 2001. Effect of auxins and cytokinins on direct somatic 
embriogenesis on leaf explants of Oncidium Gower Ramsey. Plant Growth 
Regulation. 34: 229-232. 

Chen, Y., Uu, X. & Liu, Y. 2005. In vitro plant regeneration from the immature seeds of 
Cymbidium laben. P/ant Cell Tissue and Organ Culture. 81: 247-251. 

230 



Chroy, 3.1991. Ught signals in leaf and chloroplast development: Photoreceptors and 
downstream responses in search of a transduction pathway. New Biologist. 3: 
538-554. 

Chory, J. 1997. Light modulation of vegetative development. Plant Cell 9: 1225-1234. 

Chow, L C. & Chang, C. N. 2004. Asymbiotic and symbiotic seed germination of 
Anoectochilus fonnosanus and Haemaria discolor and their Fl hybrids. 
Botanical Bulletin of Academia Sinica. 45: 143-147. 

Christopher, T. K. H. 1978. Methods of aceptic culture in orchid propogation. Proceeding 
of The Symposium on Orchidology. Singapore. 56-59. 

Christopher, T. K. H. 1992. Kaedah pengkulturan aseptik bagi pembiakan orkid. 
Pengena/an Tekno/og/ Kultur Tisu Tumbuhan. Pulau Pinang: Universiti Sains 
Malaysia. 55-61. 

Clements, M, A. 1982. Orchid seed germination and seedling culture-a manual; 
Australian native orchids (epiphytic and terrestrial). Da/am Ardittti, J. (ed. ). 
Orchid Biology-Reviews and Perspectives. JId 2. New York: Cornell University 
Press., him. 295-303. 

Colli, S. & Kerbauy, G. B. 1993. Direct root tip conversion of Catasetum into protocorm- 
like bodies. Effect of auxin and cytokinin. Plant Cell Tissue Culture. 33: 39-44. 

Collins, M. T. & Dixon, K. W. 1992. Micropropagation of an Australian terrestrial orchid 
Diuris longifolia R Br. Australian Journal of Experimental Agriculture. 32 (l)-. 131- 
135. 

Comber, J. B. 2001. Orchids of Sumatra. Kota Kinabalu: Natural History Publication 
(Borneo). 

Convention on International Trade in Endangered Species of Wild Flora and Fauna 
(CITES). 2007. http: //www. cites. org/eng/resources/species. html. CITES 
species database. Dicetak 12 Julai 2007. 

231 



Correa, L D. R. & Paim, D. C. 2005. Carbohydrates as regulatory factors on the rooting 
of Eucalyptus saligna Smith and Eucalyptus globules Labill. P/ant Growth 
Regulatiorx 45: 63-73. 

Curtis, ]. 1947. Studies on the nitrogen metabolism of orchid embryos. Complex 
nitrogen sources. American Orchid Society Bulletin. 16: 654-660. 

Curtis, 3. T. & Spoerl, E. 1948. Studies on the nitrogen nutrition of orchid embryos. 
Comparative utilization of nitrate and ammonium nitrogen. American Orchid 

. Society Bul/etin 17: 111. 

Da Silva, 3. A. T., Singh, N. & Tanaka, M. 2006. Priming biotic factors for optimal 
protocorm-like body and callus induction in hybrid Cymbidium (Orchidaceae), 
and assesment of cytogenetic stability in regenerated plantlets. P/ant Cell 7-1-qsue 
and organ Culture. 84: 13 5 -144 . 

Debeijak, N., Regvar, M., Dixon, K. W. & Sivasithamparam, K. 2002. Introduction of 
tuberisation in vitro with jasmonic acid and sucrose in an Australian terrestrial 
orchid, Pterosty/is sangiunea. Plant Growth Regulation. 36: 253-260. 

Decruse, W. S., Gangaprasad, A., Seeni, S. & Sarojini, M. V. 2003. Micropropagation and 
ecorestoration of panda spathulata, an exquisite orchid. Plant Cell, Tissue and 
Organ Culture. 72: 199-202. 

De Faria, R. T., Rodrigues, F. N., Oliveira, L. D. V. R. & Müller, C. 2004. In vitro 
Dendrobium nobile plant growth and rooting in different sucrose 
concentrations. Horticultura Brasileira. 22: 780-783. 

De Faria, R. T. 2005. In vitro propagation of Brazilian orchids using tradiotional culture 
media and commercial fertilizers formulations. Maringä 27: 1-5. 

De Pauw, M. A., Remphrey, W. R. & Palmer, C. E. 1995. The cytokinin preference for in 
vitro germination and protocorms growth of Cypripedium candidum. Annals of 
Botany. 75: 267-275. 

Dimalla, G. G, & Van Staden, 3.1977. The effect of temperature on the germination and 
endogenous cytokinin and gibberellin levels of pecan nuts. Zeitschrift fur 
Pflanzenphysiologie. 82: 274280. 

232 



Divakaran, M, K., Babu, N& Peter, K. V. 2006. Conservation of Vanilla species, in 
vitro. Scientia Horiiculturae. 110 (2): 175-180. 

Droste, A., Da Silva, A. M., Matos, A. V. & De Almeida, J. W. 2005. In vitro culture of 
Vnesea gigantea and Vriesea phi/ippocoburgii: Two valueable bromeliads native 
to Southern Brazil. Brazilian Archives of Biology and Technology. 48: 717-722. 

DUCHEFA Catalogue 2000-2001. Biochemicals P/ant Cell and Tissue Culture. 
Netherlands. 

Ernst, R. 1967. Effect of carbohydrate selection on the growth rate of Pha/aenopsisand 
Dendrobium seed. American Orchid Society Bulletin. 36: 1068-1073. 

Ernst, R. 1982. Orchid seed germination and seedling culture-a manual: Paphiopedi/um. 
Da/am Arditti, 3. (ed. ). Orchid Biology-Reviews and Perspectives. JId 2. New 
York: Cornell University Press., him. 350-353. 

Fast, G. 1982. European terrestrial orchids (symbiotic and asymbiotic methods). Da/am 
Arditti, J (ed. ). Orchid Biology-Reviews and Perspectives Jld 2. New York: 
Cornell University Press., hlm. 309-326. 

Fay, M. F. 1994. In what situation is in vitro culture appropriate to plant conservation? 
Biodiversity and Conservation. 3: 176-183. 

Garnborg, O. L& Philips, G. C. 1995. Plant Cell, Tissue and Organ Culture: Fundamental 
Methods Verlag: Springer. 

Geetha, S. & Shetty, S. A. 2000. In vitro propogation of Vanilla pianifoiia, a tropical 
orchids. Current Science. 79: 886-889. 

Gibson, S. I. 2000. Plant sugar-response pathways, part of a complex regulatory web. 
Plant Physiology. 124: 1532-1539. 

Goh. C. J. & Wee, Y. H. 1971. A shaker for liquid culture of orchids. Ma/ayao Orchid 
Review. 10: 29-31. 

233 



Goh, C. 3.1981. aonal propagation of orchids through tissue culture. Malayan Orchid 
Review. 15: 38-49. 

Goh , C. 3. & Wong, P. F. 1990. Micropropagation of the monopodial orchids hybrid 
Aranda deborah using inflorescence explants. Scientia Hort/cu/turae. 44: 315- 
321. 

Gravendeel, B., Smithson, A., Slik, F. 3. W. & Schuiteman, A. 2004. Epiphytism and 
pollinator specialization: drivers for orchid diversity?. Philosophical Transactions 
of the Royal Society B. " Biological Science. 359.1523-1535. 

Hadley, G. & Harvais, G. 1968. The effect of certain growth substances on asymbiotic 
germination and development of Orchis purpure//a. New Phytologist. 67: 441. 

Hadley, G. 1982. Orchid seed germination and seedling culture-a manual: European 
terrestrial orchids. Da/am Arditti, J. (ed. ). Orchid Biology-Reviews and 
Perspectives Jld 2. New York: Cornell University Press., hlm. 326-329. 

Hadley, G. & Pegg, G. F. 1989. Host-fungus relationships in orchid mycorrizal systems. 
Pritchard H, S. (ed. ). Modem Methods in orchid Conservaton; The Role of 
Physiology, Ecology and Management. Cambridge: Cambrige Universiti Press. 57- 
71. 

Harrison, R. C & Arditti, 1.1978. Physiological changes during the germination of 
Catt/eya Aurant/aca (Orchidaceae). Botanical Gazette. 139 (2): 180-189. 

Hartmann, H. T. & Kester, D. E. 1983. P/ant Propagation: Principles and Practices JId 4. 
New Jersey: Prentice-Hall Inc. 

Harvais, G. 1982. An improved culture medium for growing the orchids Cypripedium 
reginae axenically. Canadian Journal of Botany. 60: 2547-2556. 

Hdider, C. & Desjardins, Y. 1994. Effect of sucrose on photosynthesis and 
phosphenolpyruvate carboxylase activity of in vitro cultures strawberry plantlets. 
Plant Cell Tissue and Organ Culture. 1: 27-33. 

234 



Healey, P. L, Michaud, ]. D., & Arditti, 3.1980. Morphometry of orchid seeds. Native 
Califonia and related species of Goodyera, Piperia, Plantanthera and Spiranthes 
American Journal of Botany. 67(4): 508-518. 

Henrich, ). E., Stimart, D. P. & Ascher, P. D. 1981. Terrestrial orchid seed germination in 
vitro on a defined medium. Journal of the America Society of Horticultural 
Science. 106: 193 -19 6. 

Hew, C. S., Yam, T. W. & Arditti J. 2002. Biology of panda MISS JOAQUIM. Singapore: 
University Press. 

Hodgson, M., Pame, R., & Anderson, N. 1991. Orchids of The World United Kingdom: 
Charles Letts & Co Ltd. 

Hua U, S., Sheng Kuoh, C., Huang Chen, Y. & Hwa Chen, H. 2005. Osmotic sucrose 
enhancementof single-cell embryogenesis and transformation efficiency in 
Oncidium. Plant Cell Tissue and Organ Culture. 81: 183-192. 

Huan, L V. T. & Tanaka, M. 2004. Callus induction from protocorm-like body segments 
and plant regeneration in Cymbidium (Orchidaceae). Journal of Horticultural 
Science & Biotechnology. 79 (3): 406-410. 

Huber, S. C. & Huber, J. L 1996. Role and regulation of sucrose phosphate synthase in 
higher plants. Annual Review of Plant Physiology and plant Molecular Biology, 
47: 431-444. 

Ichihashi, S. & Yamashita, M. 1977. Studies on the media for orchid seed germination. 
The effect of balances inside each cation and anion group for the germination of 
Bletilla striata seeds. The Japanese Society for Horticultural Science. 45: 407- 
413. 

Ichihashi, S. 1992. Micropropagation of Phalaenopsis through the culture of lateral buds 
from young flower stalks. Lind/eyana. 7: 208-215. 

Ignacimuthu, S., Arockiasamy, S., Antonysamy, M. & Ravichandran, P. 1999. Plant 
regeneration through somatic embryogenesis from mature leaf explants of 
Eryngium foetidum, a condiment. Plant Cell Tissue Organ Culture. 56: 131-137. 

235 



Illyes, Z., Rudndy, S. Bratek, Z. 2005. Aspects of in situ, in vitro germination and 
mycorrhizal partners of Liparis loese/i% Proceedings of the 6" Hungarian 
Congress on Plant Physiology and the 6"' Hungarian Conference on 
phytosynthesis Hungary. 137-139. 

Islam, M. 0. & Ichihashi, S. 1999. Effects of sucrose, maltose and sorbitol on callus 
growth and plantlet regeneration in Phalaenopsis, Doritaenopsis and Neofinetia. 
The Japanese Society for Horticultural Science. 68: 1124-1131. 

Jen, T, C., Wee, P. G. & Wei, C. C. 2007. Factors affecting direct somatic embryogenesis 
from leaf explants of Pha/aenopsis orchids. Asia Pasific Conference on plant 
Tissue Culture andAgribiotechnology (APaCPA). Kuala Lumpur. 119. 

Jensen, E. B. & Veierskov, B. 1998. Interaction between photoperiod, phytosynthesis 
and ethylene formation in tomato plants (Lycopersicon escu/entum cv. Ailsa Craig 
and ACC-oxidase antisense pTOM 13). Physiofogia Plantarum. 103: 363-368. 

Jheng, F. Y., Do, Y. Y., Uauh, Y. W., Chung, J. P. & Huang, P. L. 2006. Enhancement of 
growth and regeneration efficiency from embriogenic callus cultures of Oncidium 
Gower Ramsey by adjusting carbohydrate sources. Plant Science. 170 (6): 
1133-1140. 

Johnson, T. R. & Kane, M. E. 2007. Asymbiotic germination of ornamental panda in 
vitro germination and development of three hybrids. Plant Cell Tissue Organ 
Culture. 91: 251-261. 

Kamemoto, H. & Shindo, K. 1964. Meiosis in interspecific and intergenetic hybrids of 
Vanda. Botanical Gazzete. 125: 132-138. 

Kano, K. 1965. Studies on the media for orchid seed germination. Memoirs of Faculty of 
Agriculture, Ka ga wa University. 20.1-68. 

Kauth, P. J., Vendrame, W. A. & Kane, M. E. 2006. In vitro seed culture and seedlings 
development of Ca/opogon tuberosus. P/ant Cell Tissue and Organ Culture. 85: 
91-102. 

Kendrick, S. C. 2000. In vitro germination of orchids: A manual. Ceiba Foundation for 
Tropical Conservation. 

236 



Ket, N. V., Hahn, E. J., Park, S. Y., Chakrabarty, D. & Paek, K. Y. 2004. Micropropagation 
of an endangered orchid Anoectochilus formosanus. Biologia Plantarum. 48: 
339-344. 

Kishor, R., Sha Valli Khan, P. S. & Sharma, G. J. 2006. Hybridization and in vitro culture 
of an orchid hybrid Ascocenda Kangla. Scientia Horticulturae. 108: 66-73. 

Kitsaki, C. K., Zygouraki, S., Ziobora, M. & Kintzios, S. 2004. In vitro germination, 
protocorms formation and plantlet development of mature versus Immature 
seeds from several Ophtys Species (Orchidaceae). Plant Cell Report. 23: 284- 
290. 

Knudson, L. 1946. A new nutrient solution for germination orchid seed. American Orchid 
Society Bulletin. 1S: 215-217. 

Koch, K. E. 1996. Carbohydrate-modulated gene expression in plants. Annual Review of 
Plant Physiology and P/ant Molecular Biology. 47: 509-540. 

Kozai, T., Koyama, Y. & Watanabe, I. 1988. Multiplication of potato plantlets In vitro 
with sugar-free medium under high photosynthetic photon flux. Acta Horticulture. 
230: 121-127. 

Kozai, T., Takazawa, A., Watanabe, I. & Sugi, ]. 1990. Growth of tobacco seedlings and 
plantlets in vitro as affected by in vitro environment. Environmental Control In 
Biology. 28 (2): 31-19. 

Kozai, T. 1991. Photoautotrophic micropropagation. In Vitro. 27: 47-51. 

Krikorian, A. D. 1982. Cloning higher plants from aseptically cultured tissues and cells. 
Biological Reviews. 57: 151-218. 

Kyte, L. & Kleyn, 3.1996. Plants from test tubes: an introduction to micropropagation. 
Portland, OR: Timber Press. 240. 

Lamb, A. 1978. The wild orchids species of Sabah. Proceeding of the Syrnposlurn 
Orchidology. Singapore. 80-86. 

237 



Lamb, A. 1990 Orchids of Sabah and Sarawak. Kiew. R (ed. ). The State of Nature 
Conservation in Malaysia. Malayan Nature Society. 78-89. 

Laube, S. & Zotz, G. 2003. Which abiotic factors limit vegetative growth in a vascular 
epiphyte. Functional Ecology. 17: 598-604. 

Lee, Y-I. & Lee, N. 2003. Plant regeneration from protocorms-derived callus of 
Cypripedium fomaosanum. In Vitro Cellular and Developmental Biology-P/ant 39 
(5): 475-479. 

Letham, D. S. 1968. A new cytokinin bioassay and the naturally occurring cytokinin 
complex. Da/am Wightman, F. & Setterfield, G. (ed). Biochemistry and 
Physio%gy ofP/ant Growth Substances Ottawa: Runge Press., him. 19-31. 

U, S. H., Kuoh, C. S., Chen, T. H., Chen, H. H. & Chen, W. H. 2005. Osmotic sucrose 
enhancement of single-cell embryogenesis and transformation efficiency in 
Oncidium. Plant Cell Tissue and Organ Culture. 81: 183-192. 

Lin, Y. H., Chang, C., Chang, W. C. 2000. Plant regeneration from callus culture of a 
Paphiopedi/um hybrid. Plant Cell Tissue and Organ Culture. 62: 21-25. 

Ling, C. C. & Doris Chi, N. C. 2004. Asymbiotic and symbiotic seed germination of 
Anoectocfiilus formosanus and Haemaria discolor and their Fl hybrids. Botanical 
Bulletin Academia Sinica. 45: 143-147. 

Liu, W., Xu, Z& Chua, N. 1993. Auxin polar transport is essential for the establishment 
of bilateral symmetry during early plant embryogenesis. Plant Cell 5: 621-630. 

Lo, S. F., Nalawade, S. M., Mulabagal, V., Matthew, S., Chen, C. L., Kuo, C. L. & Tsay, H. 
S. 2004a. In vitro propagation by asymbiotic seed germination and 1,1, - 
Diphenyl-2-picrylhdrazly (DPPH) radical scavenging activity studies of tissue 
culture raised plants of three medicinally important species of Dendrobiurn. 
Biological and Pharmaceutical Bulletin. 27: 731-735. 

Lo, S. F., Satish, M. N., Kuo, C. L., Chen, C. L. & Tsay, H. S. 2004b. Asymbiotic 
germination of immature seeds, plantlets development and ex vitro 
establishment of plants of Dendrobium tosaense makino-a medicinally important 
orchid. In tiitm Ce/u/larand Developmental Biology-Plant. 40 (5): 528-535. 

238 



Lofland, H. B. 1950. In vitro culture of the cotton embryos. Botanical Gaaete. 111: 
307-311. 

Loh, C. S., Goh, C. 3. & Rao, A. N. 1978. Some factors affecting morphogenesis of 
Aranda orchid tissue culture. Proceeding of The Symposium on Orchidoiogy. 
Singapore. 43-55. 

Luciano, V. R. O. & De Faria, R. T. 2005. In vitro propagation of Brazilian orchids using 
traditional culture media and commercial fertilizers formulations. Acta 
Screndarum. Agronomy. 27 (1): 1-5. 

Lumsden, P. J., Pryce, S. & Leifert, C. 1990. Effect of mineral nutrition on the growth 
and multiplication of in vitro cultured plants. Da/am Nijkamp, H. J. J., Van Der 
Plas, L H. W. & Van Aartrijk, 3. (ed. ). Plant Cell and molecular Bio%ogy. 
Netherlands: Kluwer Academic Publishers., hlm. 108-113. 

Majerowicz, N. & Kerbauy, G. B. 2002. Effects of nitrogen forms on dry matter 
partitioning and nitrogen metabolism in two contrasting genotypes of Catasetum 
fimbriatum (Orchidaceae). Environmental and Experimental Botany. 47: 249- 
258. 

Malmgren, S. 1996. Orchid propagation. Theory and practice. Da/am Allen. C. (ed). 
North American Native Terrestia/ Orchid. Germantown: Conf. Proc. C. Allen., 
him. 63-71. 

Manning, J. C. & Van Staden, 1.1987. The development and mobilization of seed 
reserves in some African orchids. Australia Jouma/ of Botany. 35: 343-353. 

Martin, K. P. & Pradeep, A. K. 2003. Simple Strategy for the in vitro conservation of 
ipsea ma/abarica an endemic and endangered orchids of the Westen Ghats of 
Kerala, India. Plant Ce// Tissue and Organ Culture. 74: 197-200. 

Mathews, N. H. & Rao, P. S. 1980. In vitro multiplication of panda hybrids through 
tissue culture technique. P/ant Science Letters. 17(3): 383-389. 

Mathews, V. H. & Rao, P. S. 1985. In vitro culture of panda hybrid ( panda TMA x panda 
Miss Joaquim) II Studies on seedling explants. Proceedings of the Indian 
National Science Academy. B New Delhi. 496-504. 

239 



Matsui, T., Kawai, K. & Samata, Y. 1970. Effect of N6-benzylamino purine and a- 
napthalenacetic acid on the organogenesis of Cymbidium. Bulletin of the Faculty 
of Agriculture of Tamagawa University. 10: 99-106. 

Mauney, 3. R. 1961. The culture in vitro of immature cotton embryos. BotanicaiGazzete. 
122: 205-209. 

Mc Cown, B. H. 1988. Adventitious rooting of tissue cultured plants. Davis, T., Haissig, 
B, E. & Sankla, N. (ed). Adventitious Root Formation in Cuttings Porland- 
Oregon: Discorides. ]Id 2., hlm. 289-299. 

Mead, 1. W. & Bulard, C. 1979. Vitamins & nitrogen requirements of Orchis laxiflora 
Lamk. New Phytologist. 83: 129-136. 

Meesawat, U. & Kachanapoom, K. 2002. In vitro plant regeneration through 
embriogenesis and organogenesis from callus culture of Pigeon orchid 
(Dendrobium crumenatum Sw. ). ThammasatIntemationalJournal of Science and 
Technology. 7: 9-17. 

Mekers, 0.1977. In vitro propagation of some Tillandsio/deae (Bromeliaceae). Acta 
Hor ti cul tuna e. 79: 311-320. 

Menzies, D., 1991. Orchids. London: Bison Book Ltd. 

Mercier, H. & Kerbauy, G. B. 1995. The importance of tissue culture technique for 
conservation of endangered Brazilian bromeliads from Atlantic rain forest canopy. 
Selbyana. 16: 147-149. 

Mitchell, R. B. 1989. Growing hardy orchids from seeds at Kew. P/antsman. 11: 152- 
169. 

Mitra, G. C. 1971. Studies on seeds, shoot-tips and stem discs of an orchid grown in 
aseptic culture. Indian Journal Experimental Biology. 9: 79-85. 

Mitra, G. C., Prasad, R. N. & Roychowdhury, A. 1976. Inorganic salts and differentiation of 
protocorms in seed callus of orchids and correlative changes in its free amino 
acid content. Indian Journal Experimental Biology. 14: 350-351. 

240 



Mitra, A., Dey, S. & Sawarkar, S. K. 1998. Photoautotrophic in vitro multiplication of the 
orchid Dendrobium under CO2 enrichment. Biologia Plantarum. 41: 145-148. 

Miyoshi, K., & Mii, M. 1995. Phytohormone pre-treatment for the enhancement of seed 
germination and protocorms formation by the terrestrial orchid, Ca/anthe discolor 
(Orchidaceae), in asymbiotic culture. Scientia Horticulturae. 63: 263-267. 

Morel, G. 1960. Producing virus-free Cymbidium. American Orchid Society Bulletin. 29: 
495-497. 

Motes, M. R., & Hoffman, A. L. 1997. Vandas, Their Botany, History and Culture. Hong 
Kong: Timber Press Inc. 

Mukhopadhyay, K. & Roy, S. C. 1994. In vitro introduction of 'runner- a quick method of 
micropropagation in orchid. Scientia Horticulturae . 56: 331-337. 

Muller, J. Wiemken, A. & Aeschbacher, R. A. 1999. Trehalose metabolism in sugar 
sensing and plant development. Plant Science. 147: 37-47. 

Murashige, T. & Skoog, F. 1962. A revised medium for rapid growth and bioassay with 
tobacco tissue cultures. Physiologia Piantarum. 15: 473-97. 

Murashige, T. 1973. Nutrition of plant cells and organs in vitro. in Vitro. 9: 81-85. 

Murthy, H. N. & Pyati, A. N. 2001. Micropropagation of Arides macu/osum Lindhl. 
(Orchidaceae). In Vitro Cellular and Development Biology-Plant. 37 (2): 223-226. 

Mustafa Kamal Mohd Sharif, 1989. Hortikuitur Masan dan Landskap. Kuala Lumpur: 
Dewan Bahasa Dan Pustaka. 

Nasiruddin, K. M., Begum, R., & Yasmin, S., 2003. Protocorms-like bodies and plantlet 
regeneration from Dendrobium formosum leaf callus. Asian Journal of plant 
Science. 2 (13): 955-957. 

Nath, M., Devi, J., Borthakur, J. & Deka, P. C. 1991. Embryo culture of Rhynchosty/is 
refusa and panda coerulea. Journal of Orchid Society of India. 5: 97-101. 

241 



Neto, V. B. D. P. & Otoni, W. C. 2003. Carbon sources and their osmotic potential in 
plant tissue culture: does it matter?. Scientia Horticulturae. 97: 193-202. 

New Straits Times. 2004. Malaysia Growing Orchids with Unusual Colors. New Straits 
Times 16 Jun. 

Nishimura, G. 1982. Orchid seed germination and seedling culture-a manual; Japanese 
orchids. Da/am Arditti, J. (ed. ). Orchid Biology-Reviews and Perspectives Jld 2. 
New York: Cornell University Press., hlm. 331-346. 

Nitsch, J. P. 1951. Growth and development in vitro excises ovaries. American Journal of 
Botany. 38: 566- 571. 

Norain Mohd Rejab, 1999. Siri Tanaman Bunga-bungaan Da/am Landskap: Orkid. Kuala 
Lumpur: Dewan Bahasa Dan Pustaka. 

Nowak, B., Miczynski, K. & Hudy, L. 2004. Sugar uptake and utilization during 
adventitious bud differentiation on in vitro leaf explants of Wegierka Zwykla 
plum (Prunus domestica). P/ant Cell Tissue and Organ Culture. 76: 255-260. 

Olivia, A, P., & Arditti, 1., 1984. Seed germination of North American orchids. Native 
Califonia and related species of Aplectrum, Cypridium, and Spiranthes. Botanical 
Gazette. 145(4): 495-501. 

Öpik, H. & Rolfe, S. 2005. The Physiology of Flowering Plants. United Kingdom: 
Cambridge University. 

Palacios, A. F. & Pulldo, R. 0.2005. Epiphyte orchid establishment on termine carton 
trails. Biotropica. 37: 457-461. 

Park, S. Y., Murthy, H. N. & Paek, K. Y. 2002. Rapid propagation of Phalaenopsis from 
flower stalk-derived leaves. In Vitro Cellular and Development Biology-P/ant. 38: 
168-172. 

Park, S. Y., Murthy, H. N. & Paek, K. Y. 2003. Protocorm-like body induction and 
subsequent plant regeneration from tip cultures of Doritaenopsis Plant Science. 
164: 919-923. 

242 



Pelkonen, V. P. & Kauppi, A. 1999. The Effect of light and auxins on the regeneration of 
Lily (Li/ium regale Wil. ) cells by somatic embryogenesis and organogenesis. 
International Journal of P/ant Sciences. 160: 483-490. 

Pence, V. C. 1999. The application of biotechnology for the conservation of endangered 
species. Da/am Benson, E. E. (Ed). Plant Conservation Biotechnology. London: 
Taylor and Francis Ltd., hlm. 227-250. 

Petersen, K. K., Hansen, 1. & Krogstrup, P. 1999. Significance of different carbon sources 
and sterilization methods on callus induction an plant regeneration of Miscanthus 
x Ogiformis Honda 'Giganteus . P/ant Cell Tissue and Organ Culture. 58: 189- 
197. 

Pierik, R. LM., Sprenkels, P. A., Van Der Harst, B. & Van Der Meys, Q. G. 1988. Seed 
germination and further development of Paphiopedi/um ci/io/are Pfitz. in vitro. 
Sc ien ti a Ho r ti cu /tu ra e. 34: 139-15 3. 

Pindel, A. & Miczynski, K. 1996. Regeneration of Cymbidium orchids from leaf and root 
explants. Folia Horticu/turae. 8 (2): 95-105. 

Pons, T. L 2000. Seed responses to light. Da/am Fenner, M. (ed. ) Seeds., The Ecology of 
Regeneration in Plant Communities. Jld 2. New York: CABI Publishing., him. 
237-260. 

Powell, K. B. & Arditti, J. 1975. Growth requirement of Rhizoctonia repens M32. 
M yc opa th o /o gi a. 55: 163 -16 7. 

Prasad, R. N. & Mitra, G. C. 1975. Nutrient requirements for germination of seeds and 
development of protocorms and seedlings of Gymbidium in aseptic cultures. 
Indian Journal of Experimental Biology. 13 (2): 123-126. 

Puchooa, D. & Rambum, R. 2004. A study on the use of carrot juice in the tissue culture 
of Daucus carota. African Journal of Biotechnology. 3: 248-252. 

Puchooa, D. 2004. Comparison of different culture media for the in vitro culture of 
Dendrobium (Orchidaceae). International Journal of Agriculture & Biology. 6 (5): 
884-888. 

243 



Raghavan, V. & Torrey, J. G. 1964. Inorganic nitrogen nutrition of the seedlings of the 
orchid Cattleya. American Journal of Botany. 51.264. 

Rahman. A. R. M. M., Islam, M. 0., Prodhan, A. K. M. A. & Ichihashi, S. 2004. Effect of 
complex organic extracts on plantlet regeneration from PLBs and plantlet growth 
in the Deritaenopsis Orchids. Japan Agricultural Research Quarterly. 38 (1): 55- 
59. 

Rao, A. N. 1963. Organogenesis in callus cultures of orchid seeds. Da/am Maheshwari, P. 
& Rangaswami, N. S. (ed). P/ant Tissue Organ Culture Symposium. International 
Society of Plant Morphologists. Delhi: University of Delhi., hlm. 332-344, 

Rao, A. N. & Avadhani, P. N. 1964. Some aspect of in vitro culture of panda seeds. 
Proceeding of the 4th World Orchid Conference. Singapore. 194-202. 

Rao, A. N 1977. Tissue culture in orchid industry. Reinerf, 1. & Bajaj, Y. P. S. (ed. ). 
Applied and Fundamental Aspects of Plant Cell, Tissue and organ Culture. 
Berlin: Springer-Verlag. 44-69. 

Rasmussen, H., Andersen, T. F. & Johansen, B. 1990. Light stimulation and darkness 
requirement for the symbiotic germination of Dacty/orhiza maja/is (Orchidaceae) 
in vitro Physiologia P/antarum. 79: 226-230. 

Rasmussen, H. N. & Rasmussen, F. N. 1991. Climatic and seasonal regulation of seed 
plant establishment in Dacty/orhiza maja/is inffered from symbiotic experiments 
in vibe L/nd/eyana. 6: 221-227. 

Rasmussen, H. N. 1995. Terrestial Orchids from Seed to Mycotrophic Plant. Cambridge: 
Cambridge University Press. 

Rijven, A. H. G. C. 1952. In vitro studies on the embryo of Capsella bursa-pastoris. Acta 
Botany Neer1.1: 157-200. 

Romano, A., Noronha, C. & Martins-Lousäo, M. A. 1995. Role Pf carbohydrates in 
micropropagation of cork oak. Plant Cell Tissue Organ Culture. 40: 159-167. 

244 



Rosmah Murdad, Hwa, K. S., Seng, C. K., Mariam Abd. Latip, Zaleha Abdul Aziz & Rimi 
Ripin. 2006. High frequency multiplication of Pha/aenopsis gigantea using 
trimmed bases protocorms technique. Scientia Horticu/turae. 3 (1): 73-79. 

Rosna Mat Taha. 2004. Kultur Tisu Tumbuhan Berbunga. Kuala Lumpur: Penerbit 
Universiti Malaya. 

Roy, J. & Banerjee, N. 2002a. Optimization of in vitro seed germination, protocorm 
growth and seedling proliferation of panda Tessellate (Roxb. ) Hook. Ex G. Don. 
Phytomorphology. 52: 167-178. 

Roy, J. & Banerjee, N. 2002b. Rhizome and shoot development during in vitro 
propogation of Geodorum densiflorum (Lam. ) Schltr. Scientia Horticulturae. 94: 
181-192. 

Roy, 3. & Banerjee, N. 2003. Induction of callus and plant regeneration from shoot-tip 
explants of Dendrobium fimbriatum Lindhl. var. ocu/atum Hk. f. Scientia 
Horticu/turae. 97: 333-340. 

Roy, J., Naha, S., Majumdar, M. & Banerjee, N. 2007. Direct and callus-mediated 
protocorm-like body induction from shoot-tips of Dendrobium chrysotoxum Lindl 
(Orchidaceae). Plant Cell Tissue Organ Culture. 90: 31-39. 

Royal Horticultural Society. 2001. New orchid hybrids. September October November 
2000 Registrations. The Orchid Review. 109 (1237). 

Runic, D., Sane, M., Ceroviu. & Culafic, L. 2000. Relationship between the concentration 
of macroelements, their uptake and multiplication of Cherry rootstock Gisela 5 in 
vity. Plant Cell Tissue and Organ Culture. 63: 9-14. 

Ryczkowski, M. 1960. Changes of the osmotic value during the development of ovule. 
Planta. 55: 343-356, 

Salisbury, F. B. & Ross, C. W. 1992. Plant physiology. JId 4. Belmont: Wadsworth. 

245 



Saric, M., Yazaki, Y., Okihara, K., Mimura, K& Kiyota, S. 1995. Genetib aspects of 
mineral nutrient of plants grown in vitro. Archives of Biological Science. 47: 1- 
12. 

Savina, G. I. 1974. Fertilization in orchids. Linskens, H. F. (ed. ). Fertilization in Higher 
Plants New York: American Elservier Co. 197-204. 

Seeni, S. 1988. Micropropagation of blue panda using leaf bases. Da/am Vij, S. P. & 
Khullar, S. P. (ed. ). Current Research Trends in Indian Orchids. Orchid Society of 
India. Chandigarh: Panjab University., him 22. 

Seeni, S. & Latha. P. G. 1992. Foliar regeneration of the endangered Red panda, 
Rennthera imschootiana Rolfe (Orchidaceae). Plant Cell Tissue and Organ 
Culture. 29: 167-172. 

Seeni, S. & Latha, P. G. 2000. In vitro multiplication and ecorehabilitation of the 
endangered Blue panda. Plant Cell Tissue and Organ Culture. 61: 1-8. 

Shah, M. I., Jabeen, M. & Ilahi, I. 2003. In vitro callus induction, its proliferation and 
regeneration in seed explants of wheat. Pakistan Journal of Botany. 35: 209- 
217. 

Shantz, E. M. & Steward, F. C. 1952. Coconut milk factors: The growth promoting 
substance in coconut milk. Journal of the American Chemical Society. 74: 6133- 
6135. 

Shantz, E. M. & Steward, F. C. 1955. The identification of compound A from coconut 
milk as 1,3-diphenylurea. Journal of the American Chemical. 77: 6351-6353. 

Sheelavanthmath, S, S., Murthy, H. N., Pyati, A. N., Ashok Kumar, H. G. Ravishankar, B. 
V. 2000. In vitro propagation of the endangered orchid, Geodorum densitlorum 
(Lam. ) Schltr. through rhizome section culture. Plant Cell Tissue and Organ 
Culture. 60: 151-154. 

Sheelavanthmath, S, S., Murthy, H. N., Hema, B, P., Hahn, E, J & Paek, K, Y. 2005. High 
frequency of protocorms like bodies (PLBs) induction and plant regeneration 
from protocorms and leaf sections of Aerides crispum. Scientia Horticu/turae. 
106: 395-401. 

246 



Shiau, Y. J., Sagare, A. P., Chen, U. C., Yang, S. R. & Tsay, H. S. 2002. Conservation of 
Anoectochilus formosanus Hayata by artificial cross-pollination and in vitro 
culture of seeds. Botanical Bulletin of Academia Sinica. 43: 123-130. 

Shimura, H& Kodo, Y. 2004. Micropropagation of Cypripedium macranthos var. 
rebunense through protocorm-like bodies derive from mature seeds. P/ant Cell 
Tissue and Organ Culture. 78: 273-276. 

Shu, F, L, Nalawade, S. M., Chao, L, K., Chung, L. C. & Hsin, S. T. 2004. Asymbiotic 
germination of immature seeds, plantlet development and ex vitro establishment 
of plants of Dendrobium tosaense Makino-A medicinally important orchid. In 
Vitro Cellular and Developmental Biology-Plant 40 (5): 528-535. 

Singh, F. 1981. Differential staining of orchid seeds for viability testing. American Orchid 
Society Bulletin. SO: 416-418. 

Singh, F. 1992. Micropropagation of Orchids-Spathog/ottis plicata and Epidendrum 
redicans Da/am Bajaj, Y. P. S. (ed. ). Biotechnology in Agriculture and Forestry. 
High-Tech and Micropropagation IV JId 20. Berlin Heidelberg: Springer-Verlag., 
him. 224-245. 

Sinha, P. & Roy, S. K. 2004. Regeneration of an indigenous orchid, panda teres(Roxb. ) 
Lindhl. through in vitro culture. P/ant Tissue Culture. 14 (1): 55-61. 

Smereciu, E. A. & Currah, R. S. 1989. Symbiotic germination of seeds of terrestrial 
orchids of North America and Europe. Lindleyana. 1: 16-15. 

Smith, D. L. 1973. Nucleic acid, protein and starch synthesis in developing cotyledons of 
Pisum arvense L. Annals of Botany. 37: 795-804. 

Smith, R. 1.1975. Does the seed coat inhibit germination of Paphiopedi/um seed?. P/ant 
Propagator. 21(3): 14. 

Smith, D. L& Krikorian, A. D. 1991. Growth and maintenance of an embryogenic cell 
culture of daylily (Hemeroca//is) on hormone-free medium. Anna/s of Botany. 67: 
443-449. 

247 



Spoerl, E. 1948. Amino asid as sources of nitrogen for orchid embryos. American 
Journals of Botany. 35: 88-95. 

Stancato, G. C. & De Faria, R. T. 1996. In v/tno growth and mineral nutrition of 
lithophytic orchid Lae/ia cinnabarina Batem (Orchidaceae). Effect of macro and 
microelementes. L/nd/eyana. 11: 41-43. 

Stewart, S. L. & Kane, M. E. 2006. Asymbiotic seed germination and in vitro seedling 
development of Habenaria macroceratitis (Orchidaceae), a rare Florida terrestrial 
orchid. Plant Cell Tissue and Organ Culture. 86: 147-158. 

Steinitz, B. 1999. Sugar alcohols display nonosmotic roles in regulating morphogenesis 
and metabolism in plants that do not produce polyols as primary photosynthesis 
products. Journal of Plant Physiology. 155: 1-8. 

Stimart, D. P. & Ascher, P. D. 1981. In vitro germination of Paphiopedilum seed on a 
completely defined medium. Scientia Horticu/turae. 14: 155-170. 

Stoutamire, W. P. 1964. Seeds and seedlings of native orchids. Michigan Botanist. 3: 
107-119. 

Stoutamire. W. P. 1974. Terrestial orchid seedlings. Da/am Withner C. L. (ed. ) The 
Orchid.: Scientific Studied. New York: John Wiley and Sons., hlm. 101-128. 

Strauss. J. & La Rue, C. D. 1954. Maize endosperm tissue grown in vitro: Cultural 
requirement. American Journal of Botany. 41: 687-692. 

Strauss, M. S. & Reisinger, D. M. 1976. Effect of napthelene-acetic acid on seed 
germination. American Orchid Society Bulletin. 45: 722-723. 

Suzuki, R. M., Kerbauy, G. B. & Zaffari, G. R. 2004. Endogenous hormonal levels and 
growth of dark-incubated shoots of Catasetum fimbriatum. Journal of P/ant 
Physiology. 161: 929-935. 

Talukdar, A. 2001. Multiple shoots induction in Dendrobium aphyllum Roxb. Journal of 
Orchid Society of India. 15: 35-38. 

248 



Talukder, S. K., Nasiruddin, K. M., Yasmin, S., Hassan, L. & Begum, R. 2003. Shoot 
proliferation of Dendrobium orchids with BAP and NAA. Journal of Biological 
Science. 3 (11) : 1058-1062. 

Tan, T. K., Loon, W. S., Khor, E. & Loh, C. S. 1998. Infection od Spathog/ottis p/icata 
(Orchidaceae) seeds by mycorrhizal fungus. Plant Cell Report. 18: 14-19. 

Tanaka, M. & Sakanishi, Y. 1977. Clonal propagation of Pha/aenopsis by leaf tissue 
culture. American Orchid Society Bulletin. 46 (8): 733-737. 

Tanaka, M., & Huan, L V. T. 2004. Effects of red and blue light-emitting diodes on 
callus induction, callus proliferation, and protocorm-like body formation from 
callus in Cymbidium orchid. Environment Contro/in Biology. 42: 57-64. 

Teixeira da Silva, J. A., Chan, M. T., Sanjaya, Chai, M. L., Tanaka, M. 2006. Priming 
abiotic factors for optimal hybrid Cymbidium (Orchidaceae) PLB and callus 
induction, plantlet formation, and their subsequent cytogenetic stability 
analysis. Scientia Horticuiturae. 109: 368-378. 

Temjensangba & Deb, C. R. 2005. Regeneration and mass multiplication of Aranchis 
labrosa (Lindhl. ex Paxt) Reichb: A rare and threatened orchid. Current Science. 
88 (12): 1966-1969. 

Tokuhara, K. & Mii, M. 2001. Induction of embryogenesis callus and cell suspension 
culture from shoot tips excised from flower stalk buds of Phalaenopsis 
(Orchideaceae). In Vitro Cellular and Developmental Biology-Plant 37: 457- 
461. 

Tokuhara, K. & Mii, M. 2003. Highly-efficient somatic embryogenesis from cell 
suspension cultures of Pha/aenopsis orchids by adjusting carbohydrate sources. 
In Vitro Cellular and Developmental Biology-Plant. 39 (6): 635-639. 

Tulecke, W., Weinstein, L. H., Rutner, A. & Laurencot, H. J. 1961. The biochemical 
composition of coconut water (coconut milk) as related to Its use in plant tissue 
culture. Contribution from Boyce Thompson Institute. 21: 115-128. 

U. S. Department of Agriculture. 2006. Floriculture and Nursery Crops Situation and 
Outlook Yearbook. Washington: Economic Research Service. 

249 



Vaasa, A. & Rosenberg, V. 2004. Preservation of the rare terrestrial orchids in vitro. Acta 
Universitatis Latviensis, Biology. 676: 243-246. 

Vacin, E. F. & Went, F. W. 1949. Some pH changes in nutrient solutions. Botanical 
Gazette. 110: 604-613. 

Valmayor, H. L, Pimentel, M. L. & Martinez, M. T. 1986. Callus formation and plantlet 
morphogenesis in panda. Malayan review. 20: 20-30. 

Van Overbeek, J., Siu, R. & Haagen-Smit, A. J. 1944. Factors affecting the growth of 
Datura embryoes in vitro. American Journal of Botany. 31: 219-224. 

Van Standen, 3. & Drewes, S. E. 1975. Identification of zeatin and zeatin-riboside in 
coconut milk. Physioiogia Plantarum. 34: 106-109. 

Van Waes, 3, M. & Debergh, P, C. 1986a. In vitro germination of some Western 
European orchids. Physiologia P/antarum. 67: 258-261. 

. rr 
ai 

y 
ý 
;ýý 
ýý 

aý 
`cL 

Van Waes, J, M. & Debergh, P, C. 1986b. Adaptation of the tetrazolium method for ä 
testing the seed viability, and scanning electron microscopy study of some C 
Western European orchids. Physiologia Plantarum. 66: 435-442. ä 

Vaz, A. P. A., Figueiredo-Ribeiro, R. C. L. & Kerbauy, G. B. 2004. Photoperiod and 
temperature effects on in vitro growth and flowering of P. pusi/la, an epiphytic 
orchid. Plant Physiology and Biochemistry. 42: 411-415. 

Vij, S. P., Sood, A. & Plaha, K. K. 1984. Propagation of Rhynchosty/is retusa BL. 
(Orchideaceae) by direct organogenesis from leaf segment cultures. Botanical 
Gazette. 145 (2) : 210-214. 

Vij, S. P., Sood, A. & Sharma, M. 1986. In vitro leaf segment culture of Vanda testacea 
(Undhl. ) Reichb F. (= V. parvitlora Lindhl. ) (Orchidaceae). Current Science. 55 
(21): 1100-1101. 

Vij, S. P. & Pathak, P. 1990. Micropropagation of orchids through leaf segment Journal 
of Orchid Society of India. 4 (1,2): 69-88. 

CC 
w 
c'' 
: 2_ 

.: 2 

250 



Vij, S. P. & Sharma V. 1996. Regenerative competence of panda cristata perianth 
segments: A study in vitro. Journal of Orchid Society of India. 10(1-2): 25-29. 

Vij, S. P. & Kaur, P. 1999. Rapid clonal multiplication of Ascocenda 50th State beauty 
through in vitro culture of leaf explants. Proceedings of the National Academy of 
Science. India. 69: 317-321. 

Vujanovic, V., St Arnaud, M. Barabe, D. & Thibeault, G. 2000. Viability testing of orchids 
seed and the promotion of colouration and germination. Annals of Botany. 86: 
79-86. 

Walter, H. & Stadelmann, E. 1968. The physiological prerequisites for the transition of 
autotrophic plants from water to terrestrial life. BioScience. 18: 694-701. 

Warcup, J. H. 1975. Factors affecting symbiotic germination of orchid seed. Da/am 
Sanders, F. E., Mose, B. & Tinkerm P. B. (ed. ). Endomycorrhizas London: 
Academic Press., him. 78-104. 

West, D. W., Merrigan, I. F., Taylor, J. A. & Collins, G. M. 1980. Growth of ornamental 
plants Irrigated with nutrient for polyethylene glucol solutions of different osmotic 
potentials. Plant and So! /. 56: 99-111. 

Weston, P. H., Perkins, A. J. & Entwisle, T. J. 2005. More than symbioses: orchid 
ecology, with examples from the Sydney Region. Cunninghamia. 9(1): 1-15. 

Williams, R. R. 1995. The chemical microenvironment. Da/am Aitken-Christie, J., Kozai, 
T. & Smith, M. A. L. (ed. ). Automation and Environmental control in P/ant Tissue 
Culture. Dordrecht: Kluwer Academic Publ., him. 405-441. 

Wilma, R& Brian, R. 2001. Orchids The Complete Grower's Guide. Woodbridge: 
Garden Art Press. 

Wimber, D. E. 1965. Additional observations on clonal multiplication of Cymbidium 
through culture of shoot meristems. Cymbidium Society News. 20: 7-10. 

Windell, K. 0. & Vogelman, T. C. 1988. Fiber optic studies of light gradient and spectral 
regime within Lactuca sativa achenes. Physioiogia Plantarum. 72: 706-712. 

251 



Winkler, M., Hülber, K. & Hietz, P. 2005. Effect of canopy position on germination and 
seedling survival of epiphytic bromeliads in a Mexican humid montane forest. 
Annals of Botany. 95: 1039-1947. 

Wood, J. J. & Cribb, P. J. 1994. Checklist of the Orchids of Bomeo. Surrey: Kew 
Publishing. 362. 

Wringley, J. W. 1976. The culture of Australian terrestial orchids. Proceedings of the 
Eighth World Orchid Conference. Frankfurt. 397-399. 

Wynd, F. L 1933. Nutrient solution for orchids. Annals of the Missour/Botanica/Garden. 
20: 363-372. 

Xue, Q, Z., Jian, P. L. Shao, T. J. & Jun, H. W. 2007. Enhancement of polysaccharide 
production in suspension cultures of protocorm-like bodies from Dendrobium 
huoshanense by optimization of medium compositions and feeding of sucrose. 
Process Biochemistry. 42: 344-351. 

Xiong, L& Zhu, J. K. 2002. Molecular and genetic aspects of plant responses to osmotic 
stress. Plant Cell and Enviroment. 25: 131-139. 

Yam, T. W. & Weatherhead, M. A. 1988. Germination and seedling development of 
some Hong Kong orchids. Lind/eyana. 3: 156-160. 

Young, P. S., Murthy, H. N. & Yoeup, P. K. 2000. Mass multiplication of protocorms-like 
bodies using bioreactor system and subsequent plant regeneration in 
Phalaenopsis Plant Cell Tissue and Organ Culture. 63: 67-72. 

Zaharah, H. & Rozlaily, Z. 1991. Penanaman orkid. Kuala Lumpur: MARDI. 

Zobayed, S. M. A. & Saxena, P. K. 2003. In vitro germination of Echinacea purpurea L.: 
Enhancement of somatic embryogenesis by Indolbutyric acid and dark pre- 
treatment. In Vitro Cellular and Development Biology-Plant. 39: 605-612. 

252 


