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 125   113    

          
        

  
 3  

 9.15 . 

   9.30 . 
    9.45 .  8 

- hydroxyquinoline  0.002 M   1 
  

   2n = 76  38  38    
 

 3   1)   Carnoy’s solution  absolute 
ethanol  acetic acid  3:1   Carnoy’s solution 

 2)  enzyme solution 
 12  3)  enzyme solution   cellulase  2 % 

 pectinase  0.6%   

  Feulgen    
fuschin  10   

 
 (metacentric)  13  

 (submetacentric)  14   
 (acrocentric)  10    

 (telocentric)  1  
   diakinesis 

 3    n = 38  
 n = 19   

 
  

   diakinesis   
 bivalent  38  19     

 x   x     
univalent, bivalent  trivalent  bivalent  19.6  
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19.55   
 (chromosome lagging) 

 (chromosome bridge)   (tetrad)  56  73 
     (tetrad)  

99   
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Abstract 
 
Plant specimens of Doritis orchid in north-east of Thailand were surveyed and 

collected.  There were 125 plants of Doritis pulcherrima var. buyssoniana and 113 plants 
of Doritis pulcherrima and identified by codes.  Doritis pulcherrima var. buyssoniana was 
found in provinces of Ubon Ratchathani, Roi Et, Sakon Nakhon, Loei, Kalasin, Sisaket, 
Mukdahan and Republic of Lao.  Doritis pulcherrima was found in provinces of Ubon 
Ratchathani, Roi Et, Loei, Kalasin, Mukdahan and Republic of Lao. 

Cytological investigation of Doritis orchids was done on root-tips and young 
flower buds.  Somatic chromosome investigation of three Doritis orchid varieties were 
carried out using a range of techniques. The suitable time for Dor. pulcherrima var. 
buyssoniana in vitro root-tip sampling was 9.15 am, while suitable time in vivo root-tip 
sampling of Dor. pulcherrima var. buyssoniana was 9.30 am.  For the other two orchid 
varieties, Dor. pulcherrima and Dor. pulcherrima var. chumpornnensis a root-tip sampling 
at 9.45 am was the best.  The root-tip should be pre-treated in 0.002M 8- 
hydroxyquinoline at least 1 h before processing to prepare the root-tip.  Somatic 
chromosome numbers from root tips of Dor. pulcherrima var. buyssoniana, Dor. 
pulcherrima, and Dor. pulcherrima var. chumpornnensis were 2n = 76, 2n = 38 and 2n = 
38, respectively.  

Maceration of the root-tip of Dor. pulcherrima var. buyssoniana was studied in 3 
parts namely, study on two fixatives: Carnoy’s solution and absolute ethanol : acetic 
acid (3:1), study on suitable time for maceration with enzymes and third, suitable 
concentration of enzyme solution. The results showed that root cells fixed in Carnoy’s 
solution were clear and the nucleus was easily seen.  The suitable time for maceration 
was 12 h and 2% cellulase + 6% pectinase was the best enzyme concentration solution 
for chromosome spreading. 

Suitable hydrolysis time during feulgen staining technique was investigated.  
Hydrolysis of the in vitro Dor. pulcherrima var. buyssoniana root-tip in 1 N HCl for 10 min 
proved the optimal time showing good staining results. 

Morphology of Dor. pulcherrima var. chumpornnensis was studied from in vitro 
root-tip.  Chromosomes were classified as metacentric (13 chromosomes), 
submetacentric (14 chromosomes), acrocentric (10 chromosomes) and telocentric (1 
chromosome). 

Chromosome numbers of three Doritis orchid varieties were investigated during 
meiotic division (diakinesis).  Meiotic chromosome numbers from flower buds of n = 38 
for Dor. pulcherrima var. buyssoniana; and n = 19 for Dor. pulcherrima and Dor. 
pulcherrima var. chumpornnensis were found.  
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Meiotic behavior of Doritis spp. and Doritis hybrids were investigated.  It was found 
that Doritis pulcherrima var. buyssoniana and Doritis pulcherrima had normal synapsis of 
bivalent meiotic chromosomes in diakinesis with the number of 38 and 19 pairs of 
bivalents, respectively. While chromosome synapsis were abnormal for Doritis pulcherrima 
var. buyssoniana x Doritis pulcherrima and Doritis pulcherrima var. chumpornensis x Doritis 
pulcherrima var. buyssoniana.  Univalent, bivalents and trivalents were also observed. The 
bivalent chromosome number of both hybrids was 19.6 and 19.55, respectively. Due to 
abnormally meiotic configuration, a high percentage of chromosome lagging and 
chromosome bridge was found in both hybrids showing normal tetrad microspores of only 
56 and 73 percent, respectively.  Doritis pulcherrima var. buyssoniana and Doritis 
pulcherrima had a high percentage (upto 99 %) of normal tetrad microspores.  This meiotic 
behavior indicated the genetic differences among Doritis spp.  
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 1. 

 
 2.   

 
  

 
 

1.  

  (2521)     
    Doritis pulcherrima var. buyssoniana   

     Orchidaceae   Doritis  Tribe Vandeae  Subtribe 
Sarcanthinae   Terrestrial plant  Lithophytic plant 

     
(Doritis)  Indochina   

 Vietnamese-Soviet  
 

  
 

      6   2   (Sepal) 3 
  (Petal) 3   (Sepal)  1    (Dorsal sepal) 
 21-22 x 10-12 .  (Petal)  2  

 Petal Petal  Sepal  21-22 x 10-12 .  1  
   (Lip, Labellum)    3-

loped lip  3 lope  Side lope   
Mid lobe  2 Keel   Side lobe  12 x 
7 .  mid lobe  9-11 .  7-9 .  

   Claw   Claw   Claw 
  1   2  Claw (a pair of raising 

lateral dents)  (Column-foot) 
     

 
  (Column)   (Anther cap) 

   (Pollinia)  
      (Stigmatic cavity)  

  (Pollinia) 
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 (Stigmatic cavity)  Rostellum  
Rostellum  (Stipe)  
(Column-foot)  (Column)  Lateral sepal 

   (Pollinia)  4   Globular  
 

  (stipe) 
  (Ovary)  

    (Raceme) /  7-29     
 3 . x  2.5 .   5 . x  4 . 

     
  Sidelobe     (  

, 2542) 
  (Leaf shape)  (Ensiform)  (Leaf apices) 

 (Acute)  (Leaf margin)  (Entire)   (Leaf size)  2-6.5 
.  8-20 .  (Leaf arrangement)  (Equitant)  

      
     

(Monopodial growth)   6-20 .  (
)    

 
2.  

      
 195-410   

         
    

 
3.  

  (Doritis pulcherrima var. buyssoniana) 
  2    

(1)  
 4  Vacin and Went 
 4   0, 10, 20  30 /   

2     15   
 4    Vacin and Went   

15   
( , 2544) 
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(2)  
 5   2 .  3   

 Knop  Knudson C  Vacin and 
Went  4   0, 10, 20  30 /  

 4    Vacin and Went  10 
/   (  

, 2544) 
 

   (2543)  
 1-2 . 

 3   
 

 2  
 2    

 3  
  100% 

 18%  29%  18%  20% 
 3% 

 
 New Dogashima Medium (NDM) 

 Naphthaleneacetic acid (NAA)  0, 0.1, 5.1 
 5 ./ .  Benzyladenine (BA)  0, 1.0, 0.5, 1  5 ./ . 

  NDM  NAA 0.1 ./ .  
BA 1 ./ .   70% 

 
 4   Vacin and Went medim (VW)  New 

Dogashima medium (NDM)  Murashigi and Skoog medium (MS)   
lchihashi and Yamashita medium (IY)  4  NAA 0.1 ./ .  
BA 1 ./ .  NDM 

  26%  17%  18% 
 

   
 

 1, 2, 3  4   2  1, 2 
 3   2  3  

  1    
 1  1, 2  3  New Dogashima medium (NDM)  

NAA 0.1 ./ .  BA 5 ./ .  21%  
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  New   Dogashima   medium (NDM)  NAA 0.1 ./ .

 BA 1 ./ .  
   

   Vacin and Went (VW) 
  New 

Dogashima medium (NDM)  2   lchihashi 
and Yamashita medium (IY) 
 

4.  

 
 (Tanaka  Kamimoto, 1984)   

Acampe  2n  38  Acenthephippium 
 2n  48   Doritis  2n = 38, 40  76    

(2545)   
  33   24   

2n = 38   4   2n = 40     ( . . .) 
 3  3   2n = 38    

(2546)  -   
 2n = 38, 57, 76  78  
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1.  
      5 

       
  5        

    15  
   

 1 2  3  
 
2.  
 
    2.1  

     
  

 
7.00, 8.00, 9.00, 10.00, 11.00,  12.00 .  

 9.15, 9.30  9.45 .  1-2  
 8- hydroxyquinoline   0.002 M  3-5 

  10   8- hydroxyquinoline   2-3  
 (Carnoy’s solution)  Kamemoto et al., 1961 

  1   1   
 1 N HCI  60   2-3   4-5  

 45 %  1   1   
slide  0.5-1  (  root cap ) 

 orcein 1-2   5-
10  45 %   slide  
cover slip  alcohol  slide 

 
   slide 

    
 9.15 .  

 8- hydroxyquinoline   0.002 M  1, 2, 3, 4, 5, 6, 7  
 10   
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    2.2  

       
  

 
 8.00 .  10.00 .  1-2  

 8- hydroxyquinoline   0.002 M  3-5 
  

 metaplase  10  
 
    2.3  

     
 ( , 2548) 

  
 enzyme mixture  (4%  cellulose, 0.3%    pectolyase, 

2.1% macerozyme  1mM (EDTA) (Preeda et al., 2007)  Crotalaria juncea L. 
 mixture (2% celluase, 0.3% pectinase  citrate buffer) 

(Mondin et al., 2006)  
    

 enzyme solution 
                                                                                                

 
         2.3.1  (fixative)   enzyme 

solution  
                            

  1-2 .  9.15 .   8 - 
hydroxyquinoline  10 0C  4 .  2  

 fixed  (Carnoy’s solution)  (Kamemoto et al., 1961) 
 10 0C  24 .  fixed  absolute 

ethanol  acetic acid  3:1  10 0C  24 .  
95% ethyl alcohol  70 % ethyl alcohol  2 

  enzyme solution  2% cellulase, 0.3% pectinase, 
9.1g sorbitol (0.5 M)  5 mM CaN2O6·4H2O  pH 5   6, 12,  
24 .    orcein 1-2  

 5-10  
   alcohol  

 
    



¡ÒÃà¡çºÃÇºÃÇÁáÅÐ¡ÒÃÈÖ¡ÉÒ¨íÒ¹Ç¹â¤ÃâÁâ«Á¢Í§¡ÅŒÇÂäÁŒÊ¡ØÅÁŒÒÇÔè§ã¹à¢μÀÒ¤μÐÇÑ¹ÍÍ¡à©ÕÂ§àË¹×ÍμÍ¹Å‹Ò§12

  
 2  enzyme 

solution  
 

         2.3.2     
         9.15 .  

pretreatment  8- hydroxyquinoline   4 . 
  Carnoy’s solution  1 . 

 1   enzyme  cellulase 2% + pectinase 0.6%  cellulase 
4% + pectinase 0.3%  enzyme solution  sorbitol  
CaN2O6·4H2O   enzyme solution  12 .  
orcein 1-2   5-10   Squash method 

 
 

    2.4  
Feulgen 

      pretreatment 
    

  Feulgen  Leuco-basic 
fuschin    

 
   

   
 

     
      

 9.15 .  8 - 
hydroxyquinoline  10 0C  4 . 

  absolute ethanol  acetic acid  3:1  10 0C 
 24 .  1   1 N 

 600C  5, 10, 15, 20  25   45%   1 . 
 Leuco-basic fuschin  1 .  

   
 50%  1   

   alcohol  
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    2.5  

     
   

    4   
 (metacentric)  (submetacentric) 

 (acrocentric)   (telocentric) (  1  2) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
                  

 1  
 : www.copernicusproject.ucr.edu/.../chromosome.gif 
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 2   
 : www.sc.chula.ac.th/.../text3/subtext3/a_3-1.gif 

 
    
     

 9.30 . 
 8 - hydroxyquinoline  10 0C  4 . 

  absolute ethanol  acetic acid  3:1 
 10 0C   24 .  1  
 1 N  60 0C   2-3    

45%   1 .    orcein 
1-2   3-5   
45%     

 alcohol   
 

  
  

 
   2.6  

meiosis 

        
1  4   (pollinia)  slide  
acetic acid 45%  10 0C  5   acetic acid  orcein 
1-2   2-3   cover slip  

   diakinesis 
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3.  

 
  

 
 

 (Kamemoto et al., 1961) 
 

   
  2   x     x  (  3) 

 1  4   (pollinia)  
slide  acetic acid 45%  10 0C  5   acetic acid 

 orcein 1-2   2-3   cover slip  
   diakinesis 

 (univalent, bivalent, trivalent quadrivalent) 
 anaphase I telophase I 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  3   

( )  
( )  
( )  (  x ) 

   ( )   (  x )
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          4.  sporad  
  sporad   sporogenesis 

 Swanson (1957)   sporad 
  micropore  4  tetrad 

 ( , 2546)  
 sporad   

  
   

  2   x     x  (  1) 
 1  4   (pollinia)  

slide  acetic acid 45%  10 0C  5   acetic acid 
 orcein 1-2   2-3   cover slip  

    1000 
  sporad formation  300 sporad / PMCs  

sporad formation  
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1.  

  
 2     2 

 
   2  
  

 
  

1.   
1.1    (  NK1-NK15) 

        
     

  (  4  5) 
 

 
            

 
         

 
           
 
     
 
 
 
 

 
 
 
 

 4   NK1-NK6 
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 5   NK7-NK15  
 

    –    
  Side lobe      (  6 7  8) 
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 6  NK1-NK5
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 7  NK6-NK9  NK 11 
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 8  NK12 - NK14  
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1.2  .  (  cm1- cm17 )  cm9 
       

  (  9  10) 
 

       
 
       
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 9    cm1 – cm8  cm10- cm13  
 
 



¡ÒÃà¡çºÃÇºÃÇÁáÅÐ¡ÒÃÈÖ¡ÉÒ¨íÒ¹Ç¹â¤ÃâÁâ«Á¢Í§¡ÅŒÇÂäÁŒÊ¡ØÅÁŒÒÇÔè§ã¹à¢μÀÒ¤μÐÇÑ¹ÍÍ¡à©ÕÂ§àË¹×ÍμÍ¹Å‹Ò§ 23

 
 
 
       
 
 
 
 
 
 
 
 
 
 
 

 10    cm14 – cm17  
 

    –   
    Side lobe     

(  11 12  13) 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 11  cm1 – cm2  
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 12  cm3 – cm7 
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 13  cm8, 10, 12, 14  17 
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1.3    -  .  (  DB1-DB9) 
       

 (  14) 
 
      
 
     
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 14    DB1 - DB9 
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 Side lobe   (  15) 

 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
    
 
 
 
 
 
 
 
 

 
 15  DB 2, 4, 5  8 
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1.4   (  PK1-PK12  PKK) 
        

   (  16  17) 
 
      
 
      
 
     
 
   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 16    PK1-PK12  
 

 

PK 12 
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 17    PKK 2, 8  23-3 

 
       

Side lobe    (  18 19  20) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 18  PK2  PK3 

PKK 2 PKK 8 PKK 23-3
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 19  PK4 – PK7  PK9 
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1.5   (UB1-2) 
   (  21) 

 

                     
 

 21    UB1  UB2 
 

      Side lobe 
 (  22) 

 
 
 
 
 
 
 
 

 22  UB2 
 

1.6     (   PR)  
        

       
 (  23) 
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 23    PR, PR 8, 10, 12  13  
 

 3 – 4     -    
 Side lobe    (  24  25) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 24  PR  PR8 
 
 

PR  PR 8 PR 10

PR 12 PR 13
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 25  PR10, 12  13 
 
             1.7   (  PA   PAA) 

         
       

(  26) 
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 26    PA50, 8, 9, 11  PAA7 
 

  4 – 5    
     Side lobe 

 (  27  28) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 27  PA50  PA8 
 
 
 

PA 50 PA 50

PA 50  PA 8 PA 9

PA 11 PAA 7 



¡ÒÃà¡çºÃÇºÃÇÁáÅÐ¡ÒÃÈÖ¡ÉÒ¨íÒ¹Ç¹â¤ÃâÁâ«Á¢Í§¡ÅŒÇÂäÁŒÊ¡ØÅÁŒÒÇÔè§ã¹à¢μÀÒ¤μÐÇÑ¹ÍÍ¡à©ÕÂ§àË¹×ÍμÍ¹Å‹Ò§36

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 28  PA9, PA11  PAA7 
 



¡ÒÃà¡çºÃÇºÃÇÁáÅÐ¡ÒÃÈÖ¡ÉÒ¨íÒ¹Ç¹â¤ÃâÁâ«Á¢Í§¡ÅŒÇÂäÁŒÊ¡ØÅÁŒÒÇÔè§ã¹à¢μÀÒ¤μÐÇÑ¹ÍÍ¡à©ÕÂ§àË¹×ÍμÍ¹Å‹Ò§ 37

1.8   
       

       
 (  29)  

 
 
 
 
 
 
 
 
 
 
 
 
 

 29    1, 3, 10  11 
 

 3 – 4       
Side lobe   (  30  31) 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 

 30  1  3 

 1  10 3

 11 
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 31  10  11 
 

1.9   
       

       
 (  32) 

 
 
 
 
 
 
 
 

 32    2, 12  15 
 

 3 – 4      
  Side lobe  (  33) 

 
 
 
 
 

 2 12  15
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 33  2, 12  15 
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1.10  ( . )  (  UN ) 
       

       
 (  34) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 34    UN1-3, UN6-10  UN15-18 
 
 
 
 

UN 1 

UN 6 

UN 3UN 2

UN 8UN 7

UN 10

UN 16 UN 17 UN 18

UN 15UN 9 
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  3 – 4    
      Side lobe 

   (  35 36  37) 
 

 
 
 
 
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 35  UN1 – 3  UN6 
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 36  UN7 – 10  UN15 
 



¡ÒÃà¡çºÃÇºÃÇÁáÅÐ¡ÒÃÈÖ¡ÉÒ¨íÒ¹Ç¹â¤ÃâÁâ«Á¢Í§¡ÅŒÇÂäÁŒÊ¡ØÅÁŒÒÇÔè§ã¹à¢μÀÒ¤μÐÇÑ¹ÍÍ¡à©ÕÂ§àË¹×ÍμÍ¹Å‹Ò§ 43

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 37  UN16 - 18 
 

2.   
 2.1  (  RE1, RE3, RE4) 

    (  38) 
 

     
 

 38    RE1, RE3, RE4 
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      Side lobe 
 (  39) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 39  RE1  RE4 
 

3.   
 3.1  (  SK1-SK3) 

       
(  40) 
 
      

 
 
 

 
 
 
 

 40    SK1-SK3 
 
3.2  (  SK4-SK5) 

    (  41) 
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 41    SK4-SK5 
 

4.   
4.1   (  LO1  3 ) 

   (  42) 
 
    
 
 
 
 
 
 
 

 42    LO1  LO3 
 

5.   
5.1  (  Kh 1 ) 

    (  43) 
 

 
 
 
 
 
 

 
 43    Kh 1 
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5.2   (  Kh2) 
    (  44) 

 
 
 
 
 
 
 
 

 44    Kh2 
 

6.   
6.1   (  TT1 -  TT7) 

    (  45) 
 
     
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 45   TT1 -  TT7 
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    –    
  Side lobe     (  46) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 46  TT2-3  TT5-7
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7.   
7.1  (  MD1  MD2) 

   (  47) 
 
   
 

 
 
 
 

 
 47   MD1  MD2 

 
7.2  ( )  (  MDD) 

        
     

  (  48  49) 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 

 48    MDD2 - MDD7 
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 49    MDD9-16, MDD19, 21, 22  24 
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     Side lobe    
   (  50) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 50  MDD4, 7, 10, 13  21 
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1.    
1.1  (  MVP1-44) 

        
     

  (  51 - 54) 
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 53    MVP28 – MVP42 
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 54    MVP43 – MVP44 
 

     –   
    Side lobe      

   (  55 - 62) 
 
    
 
   
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 55   MVP1 – MVP3 

MVP 3 
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 56   MVP4, 5, 7, 8  9 
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 62   MVP42 – MVP43 
   

1.2   .  (  cm 9 ) 
      

 (  63) 
 
    
 
 
 
 
 
 

 63    cm9 
 

        Side lobe   
 (  64) 
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 64   cm9 
 

1.3   -  .  (  MV1-9) 
      

   (  65) 
 

 
 
 
 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
     
 

 65    MV1- MV9 
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     –   
  Side lobe      (  66  67) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
    
 
    
 
 
 
 
 
 
 
 
 
 
 

 66   MV1, 3, 4  5 
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 67   MV6  MV9 
 

2. .   
2.1   (  PT 1-6) 

        
  (  68) 
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    –  
  Side lobe      (  69) 

 
   
 
   
 
  
 
 
 
 
 
 
 
 
 
 
 
  
 
   
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 

 69   PT1 -  PT5 
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2.2  ( )  (  MDM )  
       

       
 (  70 71  72) 
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 71    MDM14 – MDM25  MDM28 – MDM30 
 
 

MDM 16 
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 72    MDM31 – MDM36 
 

    –  
  Side lobe       (  73 - 76) 

 
 
 
 
 
 
 
   
 
   
 
 
 
 
 
 

 73   MDM2  MDM6 
 

MDM 35
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 74   MDM7, 10, 12, 14  16 
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 76   MDM28, 30  36 
 

2.3  ( )  (  MDD) 
        

     
  (  77) 
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 77    MDD1, 8, 17, 18, 20, 25  26 
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     Side lobe    
(  78) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 78   MDD20  MDD25 
 
  3.   

3.1  (  RE2) 
   (  79) 

 
 
 
 
 
 
 
 

 
 79    RE2 
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      Side lobe 
 (  80) 

 
 
 
 
 
 
 
 

 80   RE2 
 

3.2  (  RO1-RO10) 
     

 (  81  82) 
 

 
     
 
     
 
 
 
 
 
 
 
 
 
 
 

 81    RO1-RO6 
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 82    RO7-RO10 
 

4.   
4.1   (  LO 2 ) 

    (  83) 
 
    
 
 
 
 
 
 
 

 83    LO 2 
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  Side lobe   (  84) 

 
 
 
 
 
 
 
 
 

 84   LO 2 
 

5.   
5.1   (  Kh3) 

     
(  85) 
 
    
 
 
 
 
 
 

 85    Kh3 
 

     
  Side lobe   (  86) 

 
 
 
 
 
 
 
 

 86   Kh3 
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 ( .  .  .  . )   ( . )  

 ( .  . )   ( . )  ( .  . )  
 ( . )  ( . )    

 ( .  . )  ( . )    ( . ) 
 ( . )   ( .  . )   

  2 
  

  
  

 -  
-   side lobe 

    
 

 2n = 4x = 76  2n = 2x = 38 
 2    
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2.  
 

    2.1  

    
 

   
2.1.1  7.00 .  12.00 . 

  7.00, 8.00, 9.00, 10.00, 11.00,  12.00 . 
 

 7.00   8.00 . 
  

  9.00 .  
   10.00 

.   11.00 . 
 

 2   12.00 . 
  2   (  87)  

 
 
 

 
 

 
 
 
 
 
 
 
 

        87   
 ( )  7.00 .  prophase  
 ( )  8.00 .  early metaphase   
 ( )  9.00 .  metaphase   
 ( )  10.00 .  early anaphase  
 ( )  11.00 .   anaphase  
 ( )  12.00 .  telophase 
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         2.1.2.  9.00 .  10.00 . 

          1  
9.15, 9.30  9.45 .  9.15 . 

   
 9.30 .  

  9.45 .    
    (  88)  

 
   

    
11.00 .(  , 2549)   
8.30-9.00 . (Rungruchkanont, 1996) 

 
 
 
 
 
 
 
 
       88   9.00 .   10.00 . 

( )  9.15 .  metaphase 
 

( )  9.30 .  
( )  9.45 .  early anaphase 
 

         2.1.3   

          8- hydroxyquinoline  0.002 M 
 7      1, 2, 3, 4, 5, 6,  7   9.15 . 

   
(  89)  

 
   Tanaka  Kamemoto (1984) 

 3-5  
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 89   8- hydroxyquinoline  0.002 M 
 

     ( )  1 , ( )  2  , ( )  3 , ( )  4 , ( )  5 , 
     ( )  6   ( )  7  

 
    2.2  

       3 
    

 metaphase   
 9.30 .  

   9.45 . 
 

     2n = 76 
  2n = 38  (  90) 

 
 
   
 
 
 
 
           90   
                 ( )    2n = 76 
                        ( )    2n = 38 
                        ( )    2n = 38 
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    2.3  

          
         2.3.1.  (fixative)   enzyme 

solution  
           Carnoy’s solution  absolute ethanol, acetic 

acid  3:1  absolute ethanol, acetic acid (3:1) 
  (  91 ) 

 Carnoy’s solution  (  91 )  enzyme 
solution   6   

 12   Squash 
  24   

(  92) 
 
 
 
 
 
 
 
 
           
                       91   2  
         ( )   absolute ethanol, acetic acid (3:1) 
        ( )   Carnoy’s solution  
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 92   enzyme solution 
 

    ( ) - ( )  Carnoy’s solution   6, 12  24 .  
    ( ) - ( )   absolute ethanol, acetic acid (3:1)  6, 12  24 .  
                          

 
 
         2.3.2     

            cellulase   pectinase  
2   2% cellulose  0.3% 
pectinase     
cellulase  2%  4%    
pectinase  0.3%  0.6%  

   pectinase  0.3%  0.6% 
 Squash method  (  93) 
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 93    
    ( )  2% cellulase + 0.3% pectinase 
    ( )  4% cellulase + 0.3% pectinase 
    ( )  2% cellulase + 0.6% pectinase 

  
   Carnoy’s solution  absolute ethanol, acetic acid 

 3:1   Carnoy’s solution 
   Carnoy’s solution  chloroform 

  ( , 2546)  
 1 N 

  
 cellulase  pectinase 

 cellulose  pectin 
   

 
   cellulase 

 pectinase   
 

    2.4  
Feulgen 
     

  1 N   5, 10, 15, 20  25   
 fuschin    5 10  

 10   15   
  20  25 

    
    

Squash  94   94  
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  94   Feulgen 
                ( ) 5   ( ) 10   ( ) 15   ( ) 20   ( ) 25   
 

   2.5  

     
   

2n = 38   
 38  

 ( metacentric)   1 3     
 (submetacentric)  14   

 (acrocentric)  10    
 (telocentric)  1  (  95) 
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    2.6  
meiosis 
 

 meiosis 
   

(  96)  diakinesis  PMCs (pollen 
mother cell)   n = 38  

 n = 19  (  97) 
 

Telocentric Acrocentri

Metacentric Submetacentri

 95 
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 96   meiosis  

     ( )  zygotene, ( )  pachytene, ( )  diakinesis, ( )  metaplase I,   
    ( )  anaplase I, ( )  teloplase I, ( )  prophase II,  
    ( )  telophase II  ( )  microspore quartet  

 
 
 
 
  
 
 
 
               

 97   
            ( )    n = 38   
              ( )    n = 19    
              ( )    n = 19 
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3.   

  
 

   diakinesis  38  19 bivalent  
    univalent, bivalent  

trivalent  x    x   
bivalent  19.6    19.55    (  98  99)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               98   diakinesis 
             ( )  (38 bivalent) 
                             ( )  (19 bivalent) 
                             ( )  (  x )  (2.53 trivalent, 19.6 bivalent  
                                  7.6 univalent) 
                             ( )  (  x ) (3.22 trivalent, 19.55 bivalent 
                                  5.44 univalent 
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 99   diakinesis  (  x ) 
      ( )  univalent 

( )  trivalent 
 

  anaphase I 
 

  laggard brigde  
  x   laggard 

brigde  77%  4%   
 x    laggard brigde   95.33%  1%  

(  100)  telophase I    
  99.66% 99.33% 

 micronucluse  0.33%  0.66%  
 micronucluse    x 

  micronucluse 19.33%  x   
micronucluse 93.32%  (  101) 
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 100  laggard  bridge  anaphase I  
 ( ) 

     ( )  laggard   anaphase I   (  x )    
               ( )  laggard   anaphase I   (  x )   
               ( )  bridge  anaphase I   (  x )   
               ( )  bridge  anaphase I   (  x )  
 
 
 
 
 
 
 
  
 
 
          101    telophase I  x  

( )  
( )  micronucluse 
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 4.  sporad  

  sporad     
  sporad  tetrad  99.22% 99% 

   x   sporad 
  diad (3.77%), triad (5.11%)  tetrad (56%)  

 x   sporad   diad (1.33%), triad 
(2%)  tetrad (73.11%) (  102)  sporad  

 x   x  
 x  

 x   
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 102  sporad formatiom   x  
                ( ) dyad , ( ) triad , ( ) tetrad  (square)   ( ) tetrad (linear) 
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   125 
  113     ( .  .  

.  . )   ( . )   ( .  . )   
( . )  ( .  . )   ( . )  ( .

)     ( .  . ) 
 ( . )    ( . )  ( . )   ( .  

. )    
 

  
  

-  -   side lobe 
 

  
  

 
9.15 .  9.30 . 

    9.45 . 
 8 - hydroxyquinoline  0.002 M   1 

   
   

 2n = 76 38  38   
 

   Carnoy’s solution  
 enzyme solution   12   enzyme solution 

 cellulose  2%  pectinase  0.6%  
 

  Feulgen    
fuschin  10   

 
 (metacentric)  13  

 (submetacentric)  14   
 (acrocentric)  10    

 (telocentric)  1  
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 diakinesis  
 n = 38   n = 19   

  
   diakinesis  38  19 bivalent 

  x    x   bivalent  19.6   
 19.55    anaphase I  telophase I  

lagging chromosome, bridge  micronucleus  sporad 
 sporad  tetrad  99%  sporad  tetrad 

 56%  73%   
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Chromosome study on Doritis orchid 

 
 1  1   1 

Karnchana Rungruchkanont1 Sriprapai Thummasaeng1
 and Sangdaun Phonyiam1

 

 

Abstract 
Several appropriate techniques were examined on preparation root-tip for somatic chromosome 

investigation of Doritis orchids. The experiments were 1) duration time for root-tip sampling at 7.00, 8.00, 9.00, 
10.00, 11.00 and 12.00 am. 2) suitable time for root-tip sampling at 9.15, 9.30 and 9.45 am. 3) pre-treatment 
duration in 0.002 M 8-hydroxyquinoline of 1, 2, 3, 4, 5, 6, and 7 hours. The most suitable technique of root-tip 
preparation for chromosome investigation was a duration time for root-tip sampling between 9.00 – 10.00 am.  The 
most suitable time during this period was 9.15 am. and the root-tip should be fix in 8- hydroxyquinoline at least  
1 hour.  Chromosome numbers from root-tip of Doritis pulcherrima var. buyssoniana are 2n = 76. 
Keyword: Chromosome, Doritis orchid, Root-tip 

 
 

  1)  
 7.00, 8.00, 9.00, 10.00, 11.00,  12.00 . 2)  

9.00 .  10.00 .  9.15, 9.30,  9.45 . 3) 
 8–hydroxyquinoline  0.002 M  1, 2, 3, 4, 5, 6,  7 

 
     9.00 .  10.00 . 

 9.15 .  8–hydroxyquinoline 
 1      2n = 76                            

:      
 

 
  (Doritis)    

     
  ( , 2549)  

4   (Doritis pulcherrima)      
  (Doritis pulcherrima var. buyssoniana)   

     (Doritis pulcherrima var.chumpornensis)     Doritis 
pulcherrima var.coerulea ( )    ( , 
2535)      

     (2517)  
  2n = 76   2n = 38  

 
 

                                                 
1    .  34190 
1 Department of Horticulture, Faculty of Agriculture, Ubon Rajathanee University, Ubon Ratchathani 34190 
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 7.00, 8.00, 9.00, 10.00, 11.00,  12.00 .
  9.15, 9.30  9.45 .  1-2  

 8- hydroxyquinoline   0.002 M  3-5  
 7   8- hydroxyquinoline   2-3   

(Carnoy’s solution)  Kamemoto et al., 1961   1   1  
  1 N HCI  60   2-3  

 4-5   45 %  1   1   
 0.5-1  (  root cap )  orcein 1-2  

 5-10  45 % 
   cover slip   

 
   

     9.15 .
  8- hydroxyquinoline   0.002 M  

1, 2, 3, 4, 5, 6, 7   7  
 

 
 

 
   

        1.  7.00 .  12.00 . 
  7.00, 8.00, 9.00, 10.00, 11.00,  12.00 . 

  7.00 . 
  8.00 .  

   9.00 . 
    10.00 . 

  11.00 .  
 2   12.00 . 

  2  (Figure 1, A - F)  
    2.  9.00 .  10.00 . 

 1  9.15, 9.30  9.45 . 
 9.15 .  

   9.30 .  
  9.45 .     

  (Figure 1, G - I)  
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  11.00 .(  , 2549)  
 8.30-9.00 .(Rungruchkanont, 1996)  7.00 – 10.00 . 

( , 2546) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
    Figure 1 Somatic chromosome  of Doritis root-tip cells:  

(A – F) sampling at different duration of time; (A) 7.00 am. chromosomes in prophase, (B) 8.00 am. 
chromosome in early metaphase, (C) 9.00 am. chromosomes in metaphase, (D) 10.00 am. chromosome 
in early anaphase, (E) 11.00 am. chromosomes in anaphase, (F) 12.00 am. chromosomes in telophase      
(G – I) sampling between 9.00 – 10.00 am.; (G) 9.15 am. most chromosomes in metaphase , (H) 9.30 am. 
chromosomes in late metaphase, (I) 9.45 am. chromosomes in early anaphase 
(J – P) treaded root- tip in 0.002 M  8 – hydroxyquinoline at different duration time; (J) 1 hour, (K) 2 hours, 
(L) 3 hours, (M) 4 hours, (N) 5 hours, (O) 6 hours, (P) 7 hours 
     Bar = 10 m 

    

   

 

A B C D

E F G H

I J K L

M N O P 
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3.  
 8- hydroxyquinoline  0.002 M  7    

  1, 2, 3, 4, 5, 6,  7   9.15 .  
  (Figure 1, J - P)  

    Tanaka  Kamemoto (1984) 
 3-5  

4.  
    2n = 76 (Figure 2) 

 Tanaka  Kamemoto (1984)  2n = 76 
                                                                                                      

 

 

 

 

 

 

 

        Figure 2  Chromosome numbers of Doritis pulcherrima var. buyssoniana, 2n =76 , Bar = 10 m 
 

                                                                                                                                                                                                

 

   
  9.15 .  

8 - hydroxyquinoline  0.002 M  1     
    2n = 76     
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  .  2535.  .  , .  

Kamemoto,H., R.Tanaka and K. Kosaki. 1961. Chromosome numbers of orchids in Hawaii. Univ. Hawii Agr. Exp. Sta. Bull. 127:1 – 28. 
Rungruchkanont, K.  1996.  Studies on Seed Germination and Plant Growth Development of Thai Wild Orchid, Aerides houlletiana 

and Acampe rigida.  M.S. Thesis, University of Mahidol. 
Tanaka,R. and H.Kamemoto. 1984. Chromosome in orchids : Counting and numbers, p.323-410. In : J. Arditti (ed.). Orchid Biology 

Reviews and Perspectives,III. Cornell Univ. Press, New York.  
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Meiotic Behavior in Doritis spp. and Doritis Hybrids 

 1    1  2 
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   diakinesis   

 bivalent  38  19     x  

 x     univalent, bivalent  

trivalent  bivalent  19.6  19.55   

 

(chromosome lagging)  (chromosome bridge)  

 (tetrad)  56  73     

 (tetrad)  99   

 

 

ABSTRACT 

Meiotic behavior of Doritis spp. and Doritis hybrids were investigated.  It was found that Doritis 
pulcherrima var. buyssoniana and Doritis pulcherrima had normal synapsis of bivalent meiotic 

chromosomes in diakinesis with the number of 38 and 19 pairs of bivalents, respectively. In two hybrids, 

Doritis pulcherrima var. buyssoniana x Doritis pulcherrima and Doritis pulcherrima var. chumpornensis 

x Doritis pulcherrima var. buyssoniana, chromosome synapsis were abnormal.  The univalent, bivalents 

and trivalents were observed. The bivalent chromosome number of both hybrids were 19.6 and 19.55, 

respectively. Because of abnormally meiotic configuration, the high percentage of chromosome lagging 

and chromosome bridge were found in both hybrids, consequencing both hybrids had normal tetrad 

microspores only 56 and 73 percent, respectively. Normally, Doritis pulcherrima var. buyssoniana and 

Doritis pulcherrima had high percentage of normal tetrad microspores upto 99 percent.  This meiotic 

behavior revealed the genetic differences among  Doritis spp.  

Key Words : meiotic behavior, Doritis,  hybrid 
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 (Doritis)  (terrestrial plant 

 lithophytic plant)   

 ( , 2545)  

     

(Doritis pulcherrima Lindl.)  (Doritis pulcherrima var. buyssoniana)  

(Doritis pulcherrima var. chumpornensis)  

  

 

 

  

  

 (Winston et al., 2001 ; Ruualcaba-Ruiz and Rodriguez-Garay, 

2002)  

  Swanson (1957)  

  4 

  ( , 2546) 

   

 (Kamemoto et al., 1961) 

  

 

 
 

 

    

 x     x   1  4  

 (pollinia)   acetic acid 45  1-2  

  10 0   5   acetic acid   aceto orcein 1-2  

 2-3   cover slip  ( , 2547) 

   diakinesis 

 (univalent, bivalent, trivalent  quadrivalent) 

 anaphase I  telophase I  

 1,000  
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 x     x   1  3  

   acetic acid 45  1-2   

 10 0   5   acetic acid   aceto orcein 1-2   2-3 

  cover slip   

   1,000    

300    (monad, dyad, triad  tetrad)  

 

 
 

   

  

 bivalent  diakinesis  38  19   

     univalent, bivalent  trivalent 

 x    x   bivalent  19.6  19.55 

  (Fig. 1  2) 

  anaphase I 

 (chromosome lagging) 

  (chromosome 

bridge)   

 x   chromosome lagging  chromosome bridge   

77  4    x    chromosome lagging 

 chromosome bridge  95.33  1   ( Fig. 3)  telophase I 

    

99.66  99.33    micronucleus  0.33  

0.66    micronucleus  

  x   micronucleus  19.33   

 x   micronucleus  93.32   (Fig. 4) 
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Figure 1   A synapsis of  meiotic chromosomes in diakinesis.    

A  Doritis pulcherrima var. buyssoniana  ( 38 pairs of  bivalents) 

B  Doritis pulcherrima  (19 pairs of  bivalents) 

C  Doritis pulcherrima var. buyssoniana x Doritis pulcherrima  (univalents, bivalents  

                   and trivalents) 

D  Doritis pulcherrima var. chumpornensis x Doritis pulcherrima var. buyssoniana           

     (univalents, bivalents and trivalents) 

 

 
  

Figure 2   A  synapsis of meiotic chromosome in diakinesis of  Doritis pulcherrima var. chumpornensis  

     x Doritis pulcherrima var. buyssoniana.   
 A   Univalent  chromosome (arrow indicated) 

 B   Trivalent chromosome (arrow indicated) 
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Figure 3   The formation of chromosome lagging and chromosome bridge in anaphase I  of Doritis hybrids 

    A   Chromosome lagging of  Doritis pulcherrima var. buyssoniana x   Doritis pulcherrima (arrow indicated) 

    B   Chromosome lagging  of  Doritis pulcherrima var. chumpornensis x Doritis pulcherrima   

         var. buyssoniana (arrow indicated) 

    C   Chromosome bridge of  Doritis pulcherrima var. buyssoniana x Doritis pulcherrima  (arrow indicated) 

    D   Chromosome bridge of  Doritis pulcherrima var. chumpornensis x Doritis pulcherrima   

         var. buyssoniana (arrow indicated) 

 

 

   
                

Figure 4  Abnormal cell division in telophase I of  Doritis pulcherrima var. buyssoniana x Doritis pulcherrima .  

A  Normal cell division 

  B  Abnormal cell division with micronucleus formation (arrow indicated) 
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  tetrad   99.22  99   

  x    

dyad (3.77 ), triad (5.11 )  tetrad (56 )  x  

  dyad (1.33 ), triad (2 )  

tetrad (73.11 ) (Fig. 5)  

 

 
 

Figure 5  Microspore formation on Doritis pulcherrima var. chumpornensis x Doritis pulcherrima  

var.buyssoniana. 

 dyad (A), triad (B), tetrad (square) (C) and  tetrad (linear) (D) 

 
 

 
 

 pollen mother cell   

   

  bivalent   

  tetrad    

   x   x  

 univalent, bivalent  trivalent 

 diakinesis   anaphase I  

chromosome lagging  chromosome bridge   

Ruualcaba-Ruiz and Rodriguez-Garay (2002)  Agave 
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tequilana  Weber var. azul  chromosome lagging  chromosome bridge 

 anaphase I   3  15   

 42   x   chromosome lagging  95.33 

  chromosome bridge  x   

 tetrad   dyad, triad  tetrad   

 x   I  x  

 tetrad  x    

 x   x  

  Doritis   
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  x    x  

 bivalent   19.6  19.55    anaphase I  

telophase I  chromosome lagging, chromosome bridge  

micronucleus     

 tetrad  99   tetrad 

  56  73   
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