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The orchids are one of the most beautiful flowering plants in the world. There are many 

factors like fragrance, color, pattern of blooms are responsible for the popularity of any 

flower. The propagation of orchids is almost difficult. Thus, organogenesis of orchids in 

vitro is a more controllable and reliable process. Studies on organogenesis of PLBs on two 

Dendrobium cultivar describe some new organogenesis methods of Dendrobium tissue 

culture. 

Chapter I. The effect of bio polysaccharides of different molecular weights hyaluronic acid 

(HA9, HA12 and HA20) and sodium alginate added to modified Murashige and Skoog (MS) 

media on the organogenesis in protocorm-like bodies (PLBs) of Dendrobium kingianum 

‘ Hallelujah’ .  We  f o u n d  t h e  h i g h e s t  a v e r a ge  n um be r  o f  P L B ( 1 6 . 9 / e xp la n t )  0 . 0 1  m g/ L 

in  HA9 .  In  H A1 2  we  fo u n d  h i g he s t  n u mb e r  o f  P L Bs  (1 0 . 1 / e x p l an t )  i n  0 . 1  m g/ L b u t  

wh en  we  u s e  HA2 0  we  fo u n d  h i g he s t  n u mb er  o f  P L Bs  ( 1 0 .9 / ex p la n t s )  i n  1  mg / L .  

Wh e n  we  f o un d  t h e  be s t  r e s u l t  i n  0 . 0 1  mg/ L o f  HA9  t o  c o mp ar e  w i t h  HA1 2  an d  

HA2 0  a nd  t ha t ’s   wh y  we  us e  t h i s  s am e  c o nc e n t r a t i o n  un d e r  d i f f e r e n t  L E D to  f i n d  

o u t  t h e  b e s t  co m bi na t i on  o f  L E D a n d  HA o n  the organogenesis in protocorm-like bodies 

(PLBs) of Dendrobium kingianum ‘ Hallelujah’ .  Ad d i t i o n  o f  HA9  ( 0 .0 1  m g/ L )  u n d e r  

d i f f e r e n t  L E Ds  we  f o u nd  th e  h i g he s t  n um be r  o f  P L Bs  (1 0 . 3 3 /  ex p l a n t )  un d e r  wh i t e  

L E D.  T h e   h i g he s t  r o o t s  a n d  s ho o t s  ( 0 .0 1 3 / ex p la n t )  a r e  fo u n d  i n  u n de r  b l u e  L E D 

l i gh t .  The effect of sodium alginate we us in g  a t  d i ff e r ent  concen t r a t i on  fo r  s i x  weeks .  

T he  h i gh e s t  n um b er  o f  P L Bs  ( 1 7 . 2 / e x p l a n t )  we  fo u n d  i n  0 . 0 1  mg /L i n  a l g i n a t e  t o  

co mp a re d  wi t h  o t he r  co n ce n t r a t i o n s .   

Chapter II. Effect of environmental factors and carbohydrate sources on the organogenesis   

in protocorm-like bodies (PLBs) of Dendrobium cultivar. In this experiment we use two 

Dendrobium cultivar under different LED with sucrose and trehalose. We also use different 

temperature effect of Dendrobium kingianum  ‘hallelujah’. The in vitro culture of 

protocorm-like bodies (PLBs) of D. kingianum ‘Hallelujah’ varied significantly under the 

different LEDs. The green LED light produced the highest number of PLBs in both the 
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sucrose and trehalose treatments (13.8 and 11.1/ explant, respectively).The white fluorescent 

lamps (control) resulted in the lowest number of PLBs per explant for both the sucrose and 

trehalose treatments and the with lowest formation rate (93%). The sucrose supplemented 

culture medium produced the maximum average number of PLBs (8.0/explant) and the 

highest number of shoots (2.6/explant) under green LED light for D. kingianum Jonathan’s 

Glory ‘Dark Joy’. On the other hand, the trehalose supplemented medium under white LED 

lights increased the average number of PLBs with 100% PLBs formation rate. Green LEDs 

produced the lowest number of PLBs (4.1/explant) and the lowest PLBs formation (87%), 

which were lower than for the white fluorescent lamps (control). I n  t h i s  ex p e r im en t  t he  

g r o wth  a n d  de v e l o pm en t  o f  P L Bs  i n  Dendrobium kingianum ‘ Hallelujah’ wer e  

s i g n i f i ca n t l y  a ff e c t e d  b y  d i f f e r e n t  t e mp er a t u r e  t r e a tme n t  i n  v i t ro .  T he  h ig h es t  

av e ra g e  nu mb e r  o f  P L Bs  ( 1 5 . 5 / ex p la n t )  we  f o u n d  i n  2 5  °C  f o r  2 4  ho u r s .  T h e  f r e s h  

we i g h t  ( . 20 6  g )  r ec o rd e d  a l so  h ig h e s t  i n  2 5  °C  f o r  2 4  h o ur s .  Wh e n  we  s e t  i t  u n d e r  

3 5  °C  we  s e e  t ha t  a l l  t h e  e x p l a n t s  a r e  b u r ne d .   

Chapter III .  Effect of elicitors 5-aminolevulinic acid (5-ALA) and N-acetylglucosamine 

(NAG) on the organogenesis in protocorm-like bodies (PLBs) of Dendrobium kingianum 

‘ Hallelujah’ .  In this experiment, In this experiment, the most effective concentration in 

terms of average number of PLBs in 1 m g/L to compare with control. The maximum number 

of PLBs (10.3/ explant) was found in 1 mg/L of 5 -ALA. T h e  e ff ec t  o f  NAG a t  l o w  

co n ce n t r a t i o n  e n ha n ce d  th e  g ro wt h  o f  P L Bs  f o rm a t i o n  t o  c o mp ar e  w i t h  co n t r o l .  

T he  h i g h es t  n um b er  o f  P L Bs  ( 1 0 .0 6 / e x p l an t )  we  f o u n d  i n  0 . 1  mg/ L on  NAG.   

Chapter IV . Effect of plant hormones 6-benzylaminopurine (BAP) and 1-Naphthaleneacetic 

acid (NAA) on the organogenesis in protocorm-like bodies (PLBs) of Dendrobium kingianum 

‘ Hallelujah’ .  I n  t h i s  t r e a tm e n t ,  r e s u l t  h as  sh o wn  t ha t ,  t h e  h i g h es t  n um be r  o f  P L Bs  

(1 5 . 7 / e xp la n t )  o n  1 0  m g/ L o f  BAP to  c om pa r e  wi th  c o n t r o l  ( 0 ) .  I n  l o w  

co n ce n t r a t i o n  o f  BAP ( 0 . 01  m g / L )  f o un d  l i t t l e  s h o o t s  a l so  b u t  i n  h i g h  

co n ce n t r a t i o n  o f  BA P ha v e n’ t  a ny  s h o o t s  a n d  r o o t s  i n  t h i s  t r e a tm e n t .  T h e  Effect of 

NAA on the organogenesis in PLBs of Dendrobium kingianum ‘ Hallelujah’ w i t h  d i ffe ren t  

co n ce n t r a t i o n .  Th e  h ig h es t  n um be r  o f  P L Bs  ( 14 . 9 / e x p l an t )  we  f o un d  i n  1  m g/ L o f  

NAA a n d  r e su l t s  s ho we d  s i g n i f i c a n t l y  d i f f e r e n t  w i t h  c o n t r o l  a n d  h i g h  co n ce n t r a t i o n  

o f  NAA t r ea tm e n t .  T h e  ma x i mu m n um b er  o f  ro o t s  a n d  s h o o t s  a r e  a l s o  f ou n d  i n  s am e  

co n ce n t r a t i o n  1  mg /L o f  NAA.  The maximization of orchid production is leading to higher 

people demand for technical assistance and information in order to develop orchid growth, 

development, production and   quality with quantity. The culture media are supplemented 

with phytohormones for controlling the  efficient proliferation of PLBs, shoots and roots in 

orchidaceae plants in vitro . The different sources of LEDs are used in this study and all are 

widely available and generally viewed as well safe materials for environment and also for 

human. 

https://en.wikipedia.org/wiki/N-Acetylgalactosamine

