
CHAPTER 3 
             

Effects of Temperature and Storage Period on Pollinia Viability of Some  

Fragrant Dendrobium Species 
 

Keeping orchid pollinia in a regular refrigerator has been commonly practiced. However, 
the study on proper storage period and effect of temperature on viability of pollinia has been less 
mentioned. Pollinia of Dedrobium phalaenopsis, D. undulatum, D. strebloceras, and D. Jaquelyn 
Thomas, could be kept at 7 oC for 12 months (Meeyot and Kamemoto, 1969). Similar success 
with other species of Dendrobium, Vanda, Cymbidium and Arachnis was achieved using air-dry 
storage at 4 to 6 ๐C for the maximum of 280 days (Shijun, 1984). Pollinia can be also kept in        
a small tube for 2–12 months in regular refrigerator (Songkhakul, 1983). At 2๐C and 85 % relative 
humidity in refrigerator pollinia of Dactylorhiza fushsii, Orchis morio, Orchis maculata and 
Anacamptis pyramidalis could be kept for 60 days (Prichard and Prendergast, 1989). Pollinia of 
D. nobile, D. Lady Hamilton and Calanthe furcata germinated well after storing at -79 ๐C for 957 
days. Moreover, pollinia of Den. nobile stored at -79 ๐C for 957 days survived in the presence of  
a chemical cryoprotectant, glycerol and ethanol mixture (Ito, 1965). However, the use of very dry 
storage is not advisable for all pollen. For example, Gramineae pollen is generally intolerant of 
desiccation. Moreover, reports on the effect of short-term drying and long-term storage over 
desiccants in orchid pollinia were conflicting. Desiccation over silica gel reduced pollinia 
viability (Pritchard and Prendergast, 1989). Some orchids, Cattleya mossiae (Curtis and Duncan, 
1947), and Den.  Lady Hamilton (Ito, 1965) appeared relatively tolerant to dry condition whereas 
such conditions were harmful in other dendrobiums and Oncidium stipitatum (Meeyot and 
Kamemoto, 1969).  

There are many fragrant Dendrobium species in Thailand for example Den. scabrilingue 
Lindl., Den. anosmum Lindl. and Den. parishii Rchb. f. which are world wide well known 
(Kamemoto et al., 1999). Flowers of different species have different scent, Den. scabrilingue has 
a sweet fragrance reminiscent of wallflowers, whereas flowers of Den. anosmum and Den. 
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parishii have strong and pleasant scent. Their fragrances have been variously described like 
rhubarb or raspberries (Baker and Baker, 1996). Another Dendrobium, D. peguanum, which has 
small flower with light purple color, has sweet honey liked fragrance (Thaithong, 2000). 

 It is known that most fragrant Dendrobium species has short blooming season, storing 
pollinia of those plants are needed in order to use the pollinia in interspecific or intergeneric 
hybridization. Thus, this study was conducted to find the suitable conditions in terms of 
temperature and storage period for some fragrant Dendrobium pollinia.  

 
Materials and methods 
 
 
 
 
 
 
 
 
 

 
Figure 2  Four fragrant species and their pollinia. 

 (A) Den. scabrilingue, (B) Den. anosmum, (C) Den. parishii, (D) Den. peguanum,  (E) 
pollinia of Den. scabrilingue, (F) pollinia of Den. anosmum, (G) pollinia of Den. 
parishii and (H) pollinia of Den. peguanum.  

 
Pollinia of four fragrant Dendrobium species, D. scabrilingue, D. anosmum, D. parishii 

and D. peguanum (Figure 1), were collected and each pair of pollinia was placed in a sealed 
plastic tube, total of 135 pollinia for each species. Three levels of temperature, 4, 6 and 8 ๐C and 
fifteen different periods; 30, 60, 90, 120, 150, 180, 210, 240, 270, 300, 330, 360, 390, 420 and 
450 days; were employed in this study with 3 × 15 Factorial in CRD, 3 replications in each 
treatment. Every 30-day, 3 samples were taken from each temperature and species to test for 
viability, using nutrient solution, 30 g/l sucrose, 50 mg/l boric acid, and 200 mg/l Ca(NO3)2 
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(Areevilas, 1994). Pollinia were placed on staining slide and a few drops of the nutrient solution 
were added to cover all pollinia. Slides were kept in a moist box at room temperature for 36 
hours. Viability percentage was scored, by removing those pollinia from the nutrient solution and 
washed in distilled water and then counted number of pollens that had pollen tube longer than the 
pollen. One had long pollen tube was counted as germinated pollen, meaning had 100% viability. 
Statistical analysis was conducted using Duncan’s Multiple-Range Test (DMRT) at P < 0.05.  
 
Results 
 
Storage temperature on pollinia viability percentage of Den. scabrilingue  Lindl. 
 Pollinia of Den. scabrilingue kept at 4 ๐C gave the greatest viability percentage, 88.56 %, 
which was significantly greater than those kept at 6 and 8 ๐C, 87.44 and 84.89 %, respectively 
(Table 1). 
 
Storage period on pollinia viability percentage of Den. scabrilingue  Lindl. 
 Pollinia of Den. scabriligue could be kept for 180 days without significantly losing 
viability percentage but it found that the viability percentage started to markedly decline from 210 
days onwards (Table 1). However, after keeping pollinia of Den. scabriligue for 450 days, the 
viability percentage was still greater than 60 %.  
 
Interaction between storage temperature and storage period on pollinia viability percentage 

of Den. scabrilingue  Lindl. 
 There was an interaction between storage temperature and storage period. Den. 
scabrilingue pollinia could be kept at 4 0C for 240 days and at 6 and 8 0C for 210 and 180 days 
without losing viability percentage (Table 1). Pollinia viability percentages were decreased when 
storage periods increased. The pollinia stored at 4 0C started to significantly lose their viability 
after storing for 270 days onwards, at 6 0C the pollinia started to significantly lose their viability 
after storing for 240 days onwards, and at 8 0C the pollinia started to significantly lose their 
viability after storing for 210 days onwards.  However, after keeping at 4, 6 and 8 0C for 450 
days, the pollinia viability percentages were still greater than 60 %.  
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Table 1  Pollinia viability percentage of Den. scabrilingue at three levels of storage temperatures 
and fifteen storage periods.  

Storage period Pollinia viability (%)1/ 

(day) 4 0C 6 0C 8 0C   Average2/ 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
96.66 ab 
86.67 cd 
85.00 de 
80.00 gh 
73.33 i 
71.67 i 
68.33 jk 
66.66 kl 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
96.67 ab 
95.00 b 
86.67 cd 
83.33 ef 
78.33 h 
73.33 i 
70.00 ij 
65.00 lm 
63.33 mn 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
95.00 b 
88.33 c 
81.67 fg 
78.33 h 
73.33 i 
68.33 jk 
65.00 lm 
61.66 n 
61.66 n 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
97.22 b 
93.33 c 
85.00 d 
82.22 e 
77.22 f 
71.11 g 
68.88 h 
65.00 i 
63.89 i 

Average3/ 88.56 a 87.84 b 84.88 c  
1/Means followed by different letters were significantly different at P <0.05 by DMRT. 
2/Means followed by different letters of the same column were significantly different at P <0.05 by DMRT. 
3/Means followed by different letters of the same row were significantly different at P <0.05 by DMRT. 
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Storage temperature on pollinia viability percentage of Den. anosmum  Lindl. 
Pollinia of Den. anosmum kept at 4 0C gave the greatest viability percentage, 92.22 %, 

which was significantly greater than those kept at 6 and 8 0C, 91.00 and 90.67 %, respectively 
(Table 2).  

 

Storage period on pollinia viability percentage of Den. anosmum  Lindl. 
 Pollinia of Den. anosmum could be kept for 240 days without significantly losing 
viability percentage but it was found that the viability percentage started to markedly decline from 
270 days onwards (Table 2). However, after keeping the pollinia for 450 days, the viability 
percentage was still greater than 70 %. 
 
Interaction between storage temperature and storage period on pollinia viability percentage 

of Den. anosmum  Lindl. 
 There was an interaction between storage temperature and storage period. Den. anosmum 
pollinia could be kept at 4 and 6 0C for 240 days and at 8 0C for 210 days without losing viability 
percentage (Table 2). Pollinia viability percentages were decreased when storage periods 
increased. The pollinia stored at 4 and 6 0C started to significantly lose their viability after storing 
for 270 days onwards and at 8 0C the pollinia started to significantly lose their viability after 
storing for 240 days onwards. However, after keeping at 4, 6 and 8 0C for 450 days, the pollinia 
viability percentages were still greater than 70 %.  
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Table 2  Pollinia viability percentage of Den. anosmum at three levels of storage temperatures 
and fifteen storage periods.  

Storage period Pollinia viability (%)1/ 

(day) 4 0C 6 0C 8 0C   Average2/ 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
93.33 c 
90.00 d   
90.00 d 
80.00 f 
80.00 f 
76.67 g 
73.33 hi         

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
90.00 d 
90.00 d 
83.33 e 
80.00 f 
76.67 g 
73.33 hi 
71.67 i 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
96.67 b 
90.00 d 
90.00 d 
83.33 e 
80.00 f 

75.00 gh 
73.33 hi 
71.67 i 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
98.89 a 
91.11 b 

90.00 b 
85.56 c 
80.00 d 
77.22 e 
74.44 f 
72.22 f 

Average3/ 92.22 a 91.00 b 90.67 b  
1/Means followed by different letters were significantly different at P <0.05 by DMRT. 
2/Means followed by different letters of the same column were significantly different at P <0.05 by DMRT. 
3/Means followed by different letters of the same row were significantly different at P <0.05 by DMRT. 
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Storage temperature on pollinia viability percentage of Den. parishii  Rchb. f. 
Pollinia of Den. parishii kept at 4 0C gave the greatest viability percentage, 93.56 %, 

which was significantly greater than those kept at 6 and 8 0C, 92.22 and 91.56 %, respectively 
(Table 3). 
 
Storage period on pollinia viability percentage of Den. parishii  Rchb. f. 
 Pollinia of Den. parishii could be kept for 240 days without losing viability percentage 
but it was found that the viability percentage started to markedly decline from 270 days onwards 
(Table 3). However, after keeping the pollinia for 450 days, the viability percentage was still 
greater than 70 %.  
 
Interaction between storage temperature and storage period on pollinia viability percentage 

of Den. parishii  Rchb. f. 
 There was an interaction between storage temperature and storage period. Den. parishii 
pollinia could be kept at 4 0C for 270 days and at 6 and 8 0C for 240 days without significantly 
losing viability percentage (Table 3). Pollinia viability percentages were decreased when storage 
periods increased. The pollinia stored at 4 0C started to significantly lose their viability after 
storing for 300 days onwards and at 6 and 8 0C the pollinia significantly lose their viability after 
storing for 270 days onwards. However, after keeping at 4, 6 and 8 0C for 450 days, the pollinia 
viability was still greater than 70 %.  
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Table 3  Pollinia viability percentage of Den. parishii at three levels of storage temperatures and 
fifteen storage periods. 

Storage period Pollinia viability (%)1/ 

(day) 4 0C 6 0C 8 0C   Average2/ 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
90.00 c   
90.00 c 
88.33 c 
80.00 de 
80.00 de 
76.67 fg         

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
95.00 b 
90.00 c 
88.33 c 
81.67 d 
78.33 ef 
76.67 fg 
73.33 hi 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
93.33 b 
90.00 c 
88.33 c 
80.00 de 
76.67 fg 

73.33 hi 
71.67 i 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
96.11 b 

90.00 c 
88.88 c 
83.33 d 
78.33 e 
76.67 f 
73.33 g 

Average3/ 93.56 a 92.22 b 91.56 c  
1/Means followed by different letters were significantly different at P <0.05 by DMRT. 
2/Means followed by different letters of the same column were significantly different at P <0.05 by DMRT. 
3/Means followed by different letters of the same row were significantly different at P <0.05 by DMRT. 

 
 
 
 
 
 
 
 



 23 

Storage temperature on pollinia viability percentage of Den. peguanum  Lindl. 
Pollinia of Den. peguanum kept at 4 0C gave the greatest viability percentage, 91.33 %, 

which was significantly greater than those kept at 6 and 8 0C, 87.78 and 84.89 %, respectively 
(Table 4). 

  
Storage period on pollinia viability percentage of Den. peguanum Lindl. 
 Pollinia of Den. peguanum could be kept for 180 days without significantly losing 
viability percentage but it was found that the viability percentage started to markedly decline from 
210 days onwards (Table 4). However, after keeping the pollinia for 450 days, the viability 
percentage was still greater than 60 %.  
 
Interaction between storage temperature and storage period on pollinia viability percentage 

of Den. peguanum Lindl. 
 There was an interaction between storage temperature and storage period. Den.  
peguanum  pollinia could be kept at 4 0C for 210 days and at 6 and 8 0C for 180 days without 
significantly losing viability percentage (Table 4). Pollinia viability percentages were decreased 
when storage periods increased. The pollinia stored at 4 0C started to significantly lose their 
viability after storing for 240 days onwards and at 6 and 8 0C the pollinia significantly lose their 
viability after storing for 210 days onwards. However, after keeping at 4, 6 and 8 0C for 450 days, 
the pollinia viability was still greater than 60 %.  
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Table 4  Pollinia viability percentage of Den. peguanum at three levels of storage temperatures 
and fifteen storage periods. 

Storage period Pollinia viability (%)1/ 

(day) 4 0C 6 0C 8 0C   Average2/ 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
96.67 a 
93.33 b 
90.00 c 
90.00 c 
86.67 d 
83.33 e 
80.00 f 
76.67 g 
73.33 h 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
96.66 a 
90.00 c 
86.67 d 
83.33 e 
80.00 f 
73.33 h 
70.00 i 
70.00 i 
66.66 j 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
93.33 b 
86.66d 
80.00 f 
76.67 g 
73.33 h 
70.00 hi 
66.66 ij 
66.33 jk 
60.00 k 

100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
100.00 a 
 95.56 b  
 90.00 c 
 85.55 d 
   83.33 e 
 80.00 f  
75.56 g 
  72.22 h 
  70.00 h 
 66.67 i 

Average3/ 91.33 a 87.78 b 84.89 c  
1/Means followed by different letters were significantly different at P <0.05 by DMRT. 
2/Means followed by different letters of the same column were significantly different at P <0.05 by DMRT. 
3/Means followed by different letters of the same row were significantly different at P <0.05 by DMRT. 
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Discussion 
 

 Keeping pollinia of four fragrant species, Den. scabrilingue, Den. anosmum, Den. 
parishii and Den. peguanum at three levels of storage temperatures and fifteen storage periods. At 
4 0C pollinia of Den. parishii could be kept for 270 days whereas Den. anosmum, Den. 
scabrilingue and Den.  peguanum could be kept for 240 days without significantly losing viability 
percentage but it was found that the viability percentage of Den. parishii started to markedly 
decline from 300 days onwards whereas Den. scabrilingue, Den. anosmum and Den. peguanum 
started to markedly decline from 270 days onwards. The result was similar to that of from Shijun 
(1984) stating that pollinia of some species of Dendrobium, Vanda, Cymbidium and Arachnis 
could be kept air-dry at 4 to 6 ๐C for 280 days and Meeyot and Kamemoto (1969) reported that 
the pollinia of Den.. phalaenopsis, Den. undulatum, Den. strebloceras, and Den. Jaquelyn 
Thomas, could be kept in air-dry storage at 7 ๐C for 12 months. Pollinia viability percentages 
were decreased when storage periods and temperature increased. Storing pollinia of Den. 
scabrilingue, Den. anosmum, Den. parishii, and Den. peguanum  at 4 ๐C could extend pollinia 
viability better than those kept at 6 and 8 ๐C. It showed that species could play an important role 
on pollinia viability. Each species requires different temperature and storage period. However, 
after keeping at 4, 6 and 8 ๐C for 450 days, the pollinia viability percentages of Den. scabrilingue, 
Den. anosmum, Den. parishii, and Den. peguanum were still greater than 60 % which have high 
levels viability percentage for orchid pollination. It was supported by the report of Songkhakul 
(1983) stated that orchid pollinia could be stored in a small tube for 2–12 months in a regular 
refrigerator. Thus, the results of this study, help to assure orchid breeders and growers to keep 
pollinia of some fragrant Dendrobium in regular refrigerator in drug shelf where temperature is 
around 4–8 ๐C up to 450 days for interspecific or intergeneric hybridization.  
  

Conclusion 
 

 Three levels of temperature, 4, 6 and 8 0C, and storage period of some fragrant 
Dendrobium species were studied. It was found that temperature at 4 0C gave the best result. 
Pollinia of Den. scabrilingue, Den. anosmum, Den. parishii and Den. peguanum stored at this 
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temperature could be kept for 240, 240, 270 and 210 days, respectively, without significantly 
losing their viability percentage whereas at 6 0C could be kept for 210, 240, 240, and 210 days, 
respectively, and 8 0C could be kept for 180, 210, 240, and 180 days, respectively, without 
significantly losing their viability percentage. Keeping at 4 0C pollinia of Den. scabrilingue, Den. 
anosmum, Den. parishii and Den. peguanum started to lose their viability percentages from 270, 
270, 300 and 240 days onwards, respectively. Each species of Dendrobium in this study gave the 
different result. That means that each species of orchid would respond to different temperature. 
However, it showed that the greater the storage temperature was used, the shorter that storage 
period was found. 
  

  
 


