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ABSTRACT 

This s tudy  was underta ken to evaluate the performance of cut Dendrobium pin k sunshine un der various  

holding solutions at pos t graduate lab Department of Horticulture, Faculty  of Agriculture, Annamalai  

Universi ty , Tamil Nadu , Ind ia, dur ing  February  201 6. T he treatments  with three replications  were carried 

out in completely  randomized des ign with 3 spike s in  each replicatio n. Nine chemical preservative  
solut ion s were used for exten ding  the vase life and the treatments are T1 8-HQC (200-ppm), T2 Citr ic Acid  

(200-ppm), T3 ST S (200-p pm), T4 GA (200-ppm), T5 Al2 (SO4)3 (10-ppm), T6 8-HQC (200-p pm) + 5% 

sucrose, T7 Citric Acid (200-p pm + 5% sucrose,  T8 STS (2 00-ppm) + 5% sucrose, T9 GA (2 00-ppm) + 5%  

sucrose, T10 Al2(SO4)3 (200-ppm) + 5% sucrose and T11 Distil led water. Postharvest o bservatio ns  
includ ing bud o pen (%), flower drop (%), flower colour retention (day s), flower diameter (cm), vase life 

and water upta ke (ml). Among the treatments (T10) Al2(SO4)3 (200-ppm) + 5% sucrose recorded 

maximum performances in the po stharves t studies fo llowed  by  (T8) STS (200-ppm) + 5% sucrose. 
  

 

 
Introdu ction 

Orchids belon gs to the family  Orchidaceae, with nearly  

1,000 genera and more than 22,000 species of attractively  

flowered plants d istributed  thro ugho ut the world, are foun d  

in diverse habi tats especial ly  in wet trop ics. Orchids , one of  

the most  fascinating creatio ns of the nature an d o ne of the  

most widely  dis tribu ted group s of flowerin g plan ts on the  

earth. Orchids are perennial epiphy tes, which grow anchored 

to trees or shrubs in the trop ics and sub tropics (A ko n and  

Mondal, 2009). Species such as are lith ophy tes, grow ing o n  

rocks  or very  rocky  soi l. O ther orch ids are terrestrial and  can  

be found in habi tat areas such as grassland s or forest (Ketsa  

and Kosonmetha ku l, 20 01). Orchids a ttached to o ther plants  

often are vine l ike and have a spon gy  root coverin g called the  

velamen that ab sorbs  water from the surroun ding  air. Mos t  

species manufacture their own food. Dendro bium is a genu s  

of mostly  epiphy tic and lithop hy tics. The bewilderin g  

colours, shapes , and sizes of these flowers coupled w ith a  

longer se lf-life made them one of  the top  ten  ‘cu t flowers ’ in  

internatio nal market occupy ing a major share in the global  

floricultural trade with extremely  high return s.  

Horticul turis ts wor ldwide today  grow orch ids n ot o nly  

because they  are curious, but mainly  due to their great  

demand and high price. The economic importance of orchids  

lies mainly  in their ornamental an d therapeutic value  (Medh i,  

2011). Very  little is kn own about o ther uses tho ugh many  

orchid species  are being used in ethnic foo d, fragrance and  

flavour in dustry , dry  flowers, jewellery  and many  other 

minor uses. All orchids  are perennial herbs  that  lac k 

permanent woody  struc ture. Some orchid s have sin gle  

flowers, but most have a racemose inflorescence, sometimes 

with a large n umber of flowers. T he flowering  stem can be  

basal, apical, meaning it grows from the apex of the main 

stem, in Cattleya. In  the presen t cut f lower in dustry ,  

Dendrobium pin k su nshine has ta ken a prominen t place due  

to its colors, attract iveness   and   long   season   of   bloom, 

therefore this experiment was con ducted to extend the pos t-

harvest vase-life of cut flower dendrobium pin k sun shine by  

the use of floral preservatives under tr opical co ndit ion s  

where there is a shortage of cut flo wers at affordable prices. 

Materials and  Metho ds 

This study  was undertaken to evaluate the performance 

of cut Dendrobium pin k sunsh ine under vario us ho ldin g  



solut ion s at po st gradua te lab Department of Hor ticul ture,  

Faculty  of A griculture, Annamalai U niversi ty , Tamil Nad u,  

India, dur ing February  2016 . The  treatments w ith  three  

replication s were carried out in completely  randomized  

design  havin g 3  sp ikes in  each replication. Eleven treatments  

were used for extending the vase life and the treatments are  

T1 8-HQC (2 00-ppm), T2 Citr ic Acid (2 00-ppm), T3 ST S 

(200-ppm), T4 GA (200-ppm), T5 Al2 (SO4)3 (10-ppm), T6 8-

HQC (2 00-ppm) + 5%  sucrose, T7 Citric Ac id (20 0-ppm +  

5% sucrose, T8 STS (2 00-ppm) + 5% sucrose, T9 GA (2 00-

ppm) + 5% sucro se,T10 Al2(SO4)3 (200- ppm) + 5% sucrose  

and T11 Distil led water. Postharvest ob servatio ns includin g  

bud open (%), flower drop (%), flower colour retentio n  

(day s), flower diameter (cm), vase life, init ial and final  

weight (g) of the sp ike were recorded. 

 

Result and  Discussion 

Sig nificant resu lts had been generated from variou s  

postharves t parameters of Dendrobium pin k sunshine at  

various h olding solut ion s (Table 1). Maximum bud openin g  

percent were observed with  ho lding solu tio ns Al2(SO4)3  

(200-ppm) + 5% sucro se that opened 1 00 % buds f ollowed  

by  STS (200-ppm) + 5% sucrose opened 99.52% , maximum 

flower diameter 31.89 cm was noted with Al2(SO4)3 (200-

ppm) + 5% sucrose followed by  STS (2 00-ppm) + 5%  

sucrose 31.3 2 cm. Flower diameters havin g higher values an d  

flower bud o pening  were easier due to more water upta ke an d  

more relative fresh weight of flowers. Aluminum sulfate  

applicatio n in combination with sucrose in cu t gladiolu s  

“Pink friendship” f lowers had shown  an increase in  flower  

diameter (Pal and Kumar, 20 04). O ther invest igations  have  

also show n similar results about po sit ive effect of aluminum 

sulfate on  flower d iameter (Bhattacharjee and Jaipur, 2005 ;  

Sin gh and Sharma, 2008). 

Maximum vase life of 33.95 day s was observed with  

Al2(SO4)3 (200-ppm) + 5% sucrose fol lowed by  32. 71 day s  

with 8-HQC (200-ppm) + 5% sucro se (Fig. 2),  zero  flower  

drop percent (0. 00) was  no ted w ith  Al2(SO4)3 (20 0-ppm) +  

5% sucrose followed by  ST S (200-p pm) + 5% sucrose.  

Maximum day s to color retention 22.53 day s were improved 

with  Al2 (SO4)3 (200- ppm) + 5%  sucrose f ollowed by  ST S 

(200-ppm) + 5%  sucrose  22.0 7 day s ( Fig  3). T he effect of  

aluminum sulfate is related to i ts ant imicrobial effect.  

Aluminum su lfate application resul ted in more water upta ke  

than other treatments (Seid and Yassin 2013). An timicrob ial  

compounds like metal sa lts prevent and slow down bacterial  

growth, en sure proper water u pta ke and delay  senescence 

(Liao et al , 200 1; Sär kkä, 2 005). A luminum sulfate  

applicatio n acidifies the solution and diminishes bacterial  

growth (Hassanpour A sil  et a l., 2 004). T his comp ound acts  

as a bacterial filter by  forming Al(OH)3 sediment on the cut  

surface of stem (Put Henriette et al., 1992). Effectivene ss of  

aluminum sulfate applicat ion has been proved in cut  

gladio lus flowers by  Gowda, (1990). It is well known that  

bacterial prol iferating in  the vase water shortens  the vase life  

of cut flowers (L iao et a l., 20 01). 

The observatio ns regardin g the fresh weig ht of cu t  

flower stems were taken initia lly  and the final weight was  

observed at the end of the experiment (Fig. 1). The cut 

flowers stems kept in treatment T10 (Al2(SO4)3 (200-ppm) +  

5% sucrose) showed minimum weight loss t ill the end of the 

experiment, whereas maximum weight loss wa s observed in  

treatment T11 (control) ti ll  end. T he stems  of orchids are  

highly  prone to water s tress. The bloc kage of the base of  

stem due to bacterial plugging resul ts in decrease of water 

upta ke by  stem which results in  gradual weight loss.  

Al2(SO4)3 decreased ethy lene production and also h ighly  

efficient in reduc ing bacterial growth in the vase so lut ion an d  

the cut stem ends. Sucrose helps in maintaining the water  

balance and turg idi ty .  Hence, add ition of  sucrose to the  

holding solutio n might have led to increased uptake of the  

holding solu tio n and thereby  freshness is enhanced an d  

weight loss is prevented. 

 

Ta ble 1: Effect of h olding solu tion s on various pos tharvest parameters of Dendrob ium pin k su nshine  

Treatme nts 
Bud o pe n

(% ) 
Flower dro p 

(% ) 
Colo ur retentio n

(days) 
Flower dia meter

(cm) 

T1 8-HQC (20 0-ppm) 91.77 27.62 11.21 17.86 

T2 Citr ic Acid (20 0-ppm) 88.56 31.22 10.15 19.89 

T3 ST S (200-p pm) 74.44 28.96 11.31 21.32 

T4 GA (200-ppm) 80.35 13.90 13.76 21.32 

T5 Al2 (SO4)3 (200-ppm) 80.55 12.86 12.36 25.09 

T6 8-HQC (20 0-ppm) + 5% sucrose 93.33 7.54 17.68 30.44 

T7 Citr ic Acid (20 0-ppm + 5% sucro se 99.22 18.88 17.56 30.32 

T8 ST S (200-p pm) + 5% sucrose 99.52 1.81 22.07 31.32 

T9 GA (200-ppm) + 5% sucrose 98.33 2.67 21.71 30.12 

T10 Al2(SO4)3 (200-ppm) + 5% sucrose 100.00 0.00 22.53 31.89 

T11 Disti lled water 59.98 46.81 7.61 11.67 

SE(d) 1.21 0.05 0.18 0.66 

CD (p=0.0 5) 2.47 0.09 0.37 1.34 
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Fig. 1 : Effect of hold ing solu tio ns o n the init ial and f inal spike weight 

 

 
Fig. 2 : Effect of hold ing solu tio ns o n the vase life 
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Fig. 3 : Effect of hold ing solu tio ns o n the water u pta ke of the cut flowers 
 

 

 

Conclusion 

From the experimental  results i t can be conclu ded that  

the improvement in pro longed  vase-life, co lour reten tio n of  

the flowers in spikes, flower diameter in the treatment T10 
Al2(SO4)3 (200-ppm) + 5% sucrose, solu tion mig ht be due  

to the appropriate concentration of chemical floral 

preservatives. A l2(SO4)3 decreased ethy lene produc tion  and  

also highly  efficient in reducing bacterial growth in  the  
vase solut ion. Maximum bud openin g percent were 

observed with ho lding solu tion s Al2( SO4)3 (200-ppm) + 5%  

sucrose that opened 100 % buds because aluminum sulfate  

applicatio n in combination  with sucrose u pta ke more water  
easier and improve the relative fresh weight of flowers.  

Hence Al2(SO4)3 (200-ppm) + 5% sucrose can be  

effectively  used for increasing the vase life  
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Introdu ction 

Orchids belon gs to the family  Orchidaceae, with nearly  

1,000 genera and more than 22,000 species of attractively  

flowered plants d istributed  thro ugho ut the world, are foun d  

in diverse habi tats especial ly  in wet trop ics. Orchids , one of  

the most  fascinating creatio ns of the nature an d o ne of the  

most widely  dis tribu ted group s of flowerin g plan ts on the  

earth. Orchids are perennial epiphy tes, which grow anchored 

to trees or shrubs in the trop ics and sub tropics (A ko n and  

Mondal, 2009). Species such as are lith ophy tes, grow ing o n  

rocks  or very  rocky  soi l. O ther orch ids are terrestrial and  can  

be found in habi tat areas such as grassland s or forest (Ketsa  

and Kosonmetha ku l, 20 01). Orchids a ttached to o ther plants  

often are vine l ike and have a spon gy  root coverin g called the  

velamen that ab sorbs  water from the surroun ding  air. Mos t  

species manufacture their own food. Dendro bium is a genu s  

of mostly  epiphy tic and lithop hy tics. The bewilderin g  

colours, shapes , and sizes of these flowers coupled w ith a  

longer se lf-life made them one of  the top  ten  ‘cu t flowers ’ in  

internatio nal market occupy ing a major share in the global  

floricultural trade with extremely  high return s.  

Horticul turis ts wor ldwide today  grow orch ids n ot o nly  

because they  are curious, but mainly  due to their great  

demand and high price. The economic importance of orchids  

lies mainly  in their ornamental an d therapeutic value  (Medh i,  

2011). Very  little is kn own about o ther uses tho ugh many  

orchid species  are being used in ethnic foo d, fragrance and  

flavour in dustry , dry  flowers, jewellery  and many  other 

minor uses. All orchids  are perennial herbs  that  lac k 

permanent woody  struc ture. Some orchid s have sin gle  

flowers, but most have a racemose inflorescence, sometimes 

with a large n umber of flowers. T he flowering  stem can be  

basal, apical, meaning it grows from the apex of the main 

stem, in Cattleya. In  the presen t cut f lower in dustry ,  

Dendrobium pin k su nshine has ta ken a prominen t place due  

to its colors, attract iveness   and   long   season   of   bloom, 

therefore this experiment was con ducted to extend the pos t-

harvest vase-life of cut flower dendrobium pin k sun shine by  

the use of floral preservatives under tr opical co ndit ion s  

where there is a shortage of cut flo wers at affordable prices. 

Materials and  Metho ds 

This study  was undertaken to evaluate the performance 

of cut Dendrobium pin k sunsh ine under vario us ho ldin g  
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weight (g) of the sp ike were recorded. 

 

Result and  Discussion 

Sig nificant resu lts had been generated from variou s  

postharves t parameters of Dendrobium pin k sunshine at  

various h olding solut ion s (Table 1). Maximum bud openin g  

percent were observed with  ho lding solu tio ns Al2(SO4)3  

(200-ppm) + 5% sucro se that opened 1 00 % buds f ollowed  

by  STS (200-ppm) + 5% sucrose opened 99.52% , maximum 

flower diameter 31.89 cm was noted with Al2(SO4)3 (200-

ppm) + 5% sucrose followed by  STS (2 00-ppm) + 5%  

sucrose 31.3 2 cm. Flower diameters havin g higher values an d  

flower bud o pening  were easier due to more water upta ke an d  

more relative fresh weight of flowers. Aluminum sulfate  

applicatio n in combination with sucrose in cu t gladiolu s  

“Pink friendship” f lowers had shown  an increase in  flower  

diameter (Pal and Kumar, 20 04). O ther invest igations  have  

also show n similar results about po sit ive effect of aluminum 

sulfate on  flower d iameter (Bhattacharjee and Jaipur, 2005 ;  

Sin gh and Sharma, 2008). 

Maximum vase life of 33.95 day s was observed with  

Al2(SO4)3 (200-ppm) + 5% sucrose fol lowed by  32. 71 day s  

with 8-HQC (200-ppm) + 5% sucro se (Fig. 2),  zero  flower  

drop percent (0. 00) was  no ted w ith  Al2(SO4)3 (20 0-ppm) +  

5% sucrose followed by  ST S (200-p pm) + 5% sucrose.  

Maximum day s to color retention 22.53 day s were improved 

with  Al2 (SO4)3 (200- ppm) + 5%  sucrose f ollowed by  ST S 

(200-ppm) + 5%  sucrose  22.0 7 day s ( Fig  3). T he effect of  

aluminum sulfate is related to i ts ant imicrobial effect.  

Aluminum su lfate application resul ted in more water upta ke  

than other treatments (Seid and Yassin 2013). An timicrob ial  
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aluminum sulfate applicat ion has been proved in cut  

gladio lus flowers by  Gowda, (1990). It is well known that  

bacterial prol iferating in  the vase water shortens  the vase life  

of cut flowers (L iao et a l., 20 01). 
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flower stems were taken initia lly  and the final weight was  

observed at the end of the experiment (Fig. 1). The cut 

flowers stems kept in treatment T10 (Al2(SO4)3 (200-ppm) +  

5% sucrose) showed minimum weight loss t ill the end of the 

experiment, whereas maximum weight loss wa s observed in  

treatment T11 (control) ti ll  end. T he stems  of orchids are  

highly  prone to water s tress. The bloc kage of the base of  

stem due to bacterial plugging resul ts in decrease of water 

upta ke by  stem which results in  gradual weight loss.  

Al2(SO4)3 decreased ethy lene production and also h ighly  

efficient in reduc ing bacterial growth in the vase so lut ion an d  

the cut stem ends. Sucrose helps in maintaining the water  

balance and turg idi ty .  Hence, add ition of  sucrose to the  

holding solutio n might have led to increased uptake of the  

holding solu tio n and thereby  freshness is enhanced an d  

weight loss is prevented. 
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Bud o pe n

(% ) 
Flower dro p 
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(days) 
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T11 Disti lled water 59.98 46.81 7.61 11.67 
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Fig. 1 : Effect of hold ing solu tio ns o n the init ial and f inal spike weight 

 

 
Fig. 2 : Effect of hold ing solu tio ns o n the vase life 
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Fig. 3 : Effect of hold ing solu tio ns o n the water u pta ke of the cut flowers 
 

 

 

Conclusion 

From the experimental  results i t can be conclu ded that  

the improvement in pro longed  vase-life, co lour reten tio n of  

the flowers in spikes, flower diameter in the treatment T10 
Al2(SO4)3 (200-ppm) + 5% sucrose, solu tion mig ht be due  

to the appropriate concentration of chemical floral 

preservatives. A l2(SO4)3 decreased ethy lene produc tion  and  

also highly  efficient in reducing bacterial growth in  the  
vase solut ion. Maximum bud openin g percent were 

observed with ho lding solu tion s Al2( SO4)3 (200-ppm) + 5%  

sucrose that opened 100 % buds because aluminum sulfate  

applicatio n in combination  with sucrose u pta ke more water  
easier and improve the relative fresh weight of flowers.  

Hence Al2(SO4)3 (200-ppm) + 5% sucrose can be  

effectively  used for increasing the vase life  
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ABSTRACT 

This s tudy  was underta ken to evaluate the performance of cut Dendrobium pin k sunshine un der various  

holding solutions at pos t graduate lab Department of Horticulture, Faculty  of Agriculture, Annamalai  

Universi ty , Tamil Nadu , Ind ia, dur ing  February  201 6. T he treatments  with three replications  were carried 

out in completely  randomized des ign with 3 spike s in  each replicatio n. Nine chemical preservative  
solut ion s were used for exten ding  the vase life and the treatments are T1 8-HQC (200-ppm), T2 Citr ic Acid  

(200-ppm), T3 ST S (200-p pm), T4 GA (200-ppm), T5 Al2 (SO4)3 (10-ppm), T6 8-HQC (200-p pm) + 5% 

sucrose, T7 Citric Acid (200-p pm + 5% sucrose,  T8 STS (2 00-ppm) + 5% sucrose, T9 GA (2 00-ppm) + 5%  

sucrose, T10 Al2(SO4)3 (200-ppm) + 5% sucrose and T11 Distil led water. Postharvest o bservatio ns  
includ ing bud o pen (%), flower drop (%), flower colour retention (day s), flower diameter (cm), vase life 

and water upta ke (ml). Among the treatments (T10) Al2(SO4)3 (200-ppm) + 5% sucrose recorded 

maximum performances in the po stharves t studies fo llowed  by  (T8) STS (200-ppm) + 5% sucrose. 
  

 

 
Introdu ction 

Orchids belon gs to the family  Orchidaceae, with nearly  

1,000 genera and more than 22,000 species of attractively  

flowered plants d istributed  thro ugho ut the world, are foun d  

in diverse habi tats especial ly  in wet trop ics. Orchids , one of  

the most  fascinating creatio ns of the nature an d o ne of the  

most widely  dis tribu ted group s of flowerin g plan ts on the  

earth. Orchids are perennial epiphy tes, which grow anchored 

to trees or shrubs in the trop ics and sub tropics (A ko n and  

Mondal, 2009). Species such as are lith ophy tes, grow ing o n  

rocks  or very  rocky  soi l. O ther orch ids are terrestrial and  can  

be found in habi tat areas such as grassland s or forest (Ketsa  

and Kosonmetha ku l, 20 01). Orchids a ttached to o ther plants  

often are vine l ike and have a spon gy  root coverin g called the  

velamen that ab sorbs  water from the surroun ding  air. Mos t  

species manufacture their own food. Dendro bium is a genu s  

of mostly  epiphy tic and lithop hy tics. The bewilderin g  

colours, shapes , and sizes of these flowers coupled w ith a  

longer se lf-life made them one of  the top  ten  ‘cu t flowers ’ in  

internatio nal market occupy ing a major share in the global  

floricultural trade with extremely  high return s.  

Horticul turis ts wor ldwide today  grow orch ids n ot o nly  

because they  are curious, but mainly  due to their great  

demand and high price. The economic importance of orchids  

lies mainly  in their ornamental an d therapeutic value  (Medh i,  

2011). Very  little is kn own about o ther uses tho ugh many  

orchid species  are being used in ethnic foo d, fragrance and  

flavour in dustry , dry  flowers, jewellery  and many  other 

minor uses. All orchids  are perennial herbs  that  lac k 

permanent woody  struc ture. Some orchid s have sin gle  

flowers, but most have a racemose inflorescence, sometimes 

with a large n umber of flowers. T he flowering  stem can be  

basal, apical, meaning it grows from the apex of the main 

stem, in Cattleya. In  the presen t cut f lower in dustry ,  

Dendrobium pin k su nshine has ta ken a prominen t place due  

to its colors, attract iveness   and   long   season   of   bloom, 

therefore this experiment was con ducted to extend the pos t-

harvest vase-life of cut flower dendrobium pin k sun shine by  

the use of floral preservatives under tr opical co ndit ion s  

where there is a shortage of cut flo wers at affordable prices. 

Materials and  Metho ds 

This study  was undertaken to evaluate the performance 

of cut Dendrobium pin k sunsh ine under vario us ho ldin g  



solut ion s at po st gradua te lab Department of Hor ticul ture,  

Faculty  of A griculture, Annamalai U niversi ty , Tamil Nad u,  

India, dur ing February  2016 . The  treatments w ith  three  

replication s were carried out in completely  randomized  

design  havin g 3  sp ikes in  each replication. Eleven treatments  

were used for extending the vase life and the treatments are  

T1 8-HQC (2 00-ppm), T2 Citr ic Acid (2 00-ppm), T3 ST S 

(200-ppm), T4 GA (200-ppm), T5 Al2 (SO4)3 (10-ppm), T6 8-

HQC (2 00-ppm) + 5%  sucrose, T7 Citric Ac id (20 0-ppm +  

5% sucrose, T8 STS (2 00-ppm) + 5% sucrose, T9 GA (2 00-

ppm) + 5% sucro se,T10 Al2(SO4)3 (200- ppm) + 5% sucrose  

and T11 Distil led water. Postharvest ob servatio ns includin g  

bud open (%), flower drop (%), flower colour retentio n  

(day s), flower diameter (cm), vase life, init ial and final  

weight (g) of the sp ike were recorded. 

 

Result and  Discussion 

Sig nificant resu lts had been generated from variou s  

postharves t parameters of Dendrobium pin k sunshine at  

various h olding solut ion s (Table 1). Maximum bud openin g  

percent were observed with  ho lding solu tio ns Al2(SO4)3  

(200-ppm) + 5% sucro se that opened 1 00 % buds f ollowed  

by  STS (200-ppm) + 5% sucrose opened 99.52% , maximum 

flower diameter 31.89 cm was noted with Al2(SO4)3 (200-

ppm) + 5% sucrose followed by  STS (2 00-ppm) + 5%  

sucrose 31.3 2 cm. Flower diameters havin g higher values an d  

flower bud o pening  were easier due to more water upta ke an d  

more relative fresh weight of flowers. Aluminum sulfate  

applicatio n in combination with sucrose in cu t gladiolu s  

“Pink friendship” f lowers had shown  an increase in  flower  

diameter (Pal and Kumar, 20 04). O ther invest igations  have  

also show n similar results about po sit ive effect of aluminum 

sulfate on  flower d iameter (Bhattacharjee and Jaipur, 2005 ;  

Sin gh and Sharma, 2008). 

Maximum vase life of 33.95 day s was observed with  

Al2(SO4)3 (200-ppm) + 5% sucrose fol lowed by  32. 71 day s  

with 8-HQC (200-ppm) + 5% sucro se (Fig. 2),  zero  flower  

drop percent (0. 00) was  no ted w ith  Al2(SO4)3 (20 0-ppm) +  

5% sucrose followed by  ST S (200-p pm) + 5% sucrose.  

Maximum day s to color retention 22.53 day s were improved 

with  Al2 (SO4)3 (200- ppm) + 5%  sucrose f ollowed by  ST S 

(200-ppm) + 5%  sucrose  22.0 7 day s ( Fig  3). T he effect of  

aluminum sulfate is related to i ts ant imicrobial effect.  

Aluminum su lfate application resul ted in more water upta ke  

than other treatments (Seid and Yassin 2013). An timicrob ial  

compounds like metal sa lts prevent and slow down bacterial  

growth, en sure proper water u pta ke and delay  senescence 

(Liao et al , 200 1; Sär kkä, 2 005). A luminum sulfate  

applicatio n acidifies the solution and diminishes bacterial  

growth (Hassanpour A sil  et a l., 2 004). T his comp ound acts  

as a bacterial filter by  forming Al(OH)3 sediment on the cut  

surface of stem (Put Henriette et al., 1992). Effectivene ss of  

aluminum sulfate applicat ion has been proved in cut  

gladio lus flowers by  Gowda, (1990). It is well known that  

bacterial prol iferating in  the vase water shortens  the vase life  

of cut flowers (L iao et a l., 20 01). 

The observatio ns regardin g the fresh weig ht of cu t  

flower stems were taken initia lly  and the final weight was  

observed at the end of the experiment (Fig. 1). The cut 

flowers stems kept in treatment T10 (Al2(SO4)3 (200-ppm) +  

5% sucrose) showed minimum weight loss t ill the end of the 

experiment, whereas maximum weight loss wa s observed in  

treatment T11 (control) ti ll  end. T he stems  of orchids are  

highly  prone to water s tress. The bloc kage of the base of  

stem due to bacterial plugging resul ts in decrease of water 

upta ke by  stem which results in  gradual weight loss.  

Al2(SO4)3 decreased ethy lene production and also h ighly  

efficient in reduc ing bacterial growth in the vase so lut ion an d  

the cut stem ends. Sucrose helps in maintaining the water  

balance and turg idi ty .  Hence, add ition of  sucrose to the  

holding solutio n might have led to increased uptake of the  

holding solu tio n and thereby  freshness is enhanced an d  

weight loss is prevented. 

 

Ta ble 1: Effect of h olding solu tion s on various pos tharvest parameters of Dendrob ium pin k su nshine  

Treatme nts 
Bud o pe n

(% ) 
Flower dro p 

(% ) 
Colo ur retentio n

(days) 
Flower dia meter

(cm) 

T1 8-HQC (20 0-ppm) 91.77 27.62 11.21 17.86 

T2 Citr ic Acid (20 0-ppm) 88.56 31.22 10.15 19.89 

T3 ST S (200-p pm) 74.44 28.96 11.31 21.32 

T4 GA (200-ppm) 80.35 13.90 13.76 21.32 

T5 Al2 (SO4)3 (200-ppm) 80.55 12.86 12.36 25.09 

T6 8-HQC (20 0-ppm) + 5% sucrose 93.33 7.54 17.68 30.44 

T7 Citr ic Acid (20 0-ppm + 5% sucro se 99.22 18.88 17.56 30.32 

T8 ST S (200-p pm) + 5% sucrose 99.52 1.81 22.07 31.32 

T9 GA (200-ppm) + 5% sucrose 98.33 2.67 21.71 30.12 

T10 Al2(SO4)3 (200-ppm) + 5% sucrose 100.00 0.00 22.53 31.89 

T11 Disti lled water 59.98 46.81 7.61 11.67 

SE(d) 1.21 0.05 0.18 0.66 

CD (p=0.0 5) 2.47 0.09 0.37 1.34 
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Fig. 1 : Effect of hold ing solu tio ns o n the init ial and f inal spike weight 

 

 
Fig. 2 : Effect of hold ing solu tio ns o n the vase life 
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Fig. 3 : Effect of hold ing solu tio ns o n the water u pta ke of the cut flowers 
 

 

 

Conclusion 

From the experimental  results i t can be conclu ded that  

the improvement in pro longed  vase-life, co lour reten tio n of  

the flowers in spikes, flower diameter in the treatment T10 
Al2(SO4)3 (200-ppm) + 5% sucrose, solu tion mig ht be due  

to the appropriate concentration of chemical floral 

preservatives. A l2(SO4)3 decreased ethy lene produc tion  and  

also highly  efficient in reducing bacterial growth in  the  
vase solut ion. Maximum bud openin g percent were 

observed with ho lding solu tion s Al2( SO4)3 (200-ppm) + 5%  

sucrose that opened 100 % buds because aluminum sulfate  

applicatio n in combination  with sucrose u pta ke more water  
easier and improve the relative fresh weight of flowers.  

Hence Al2(SO4)3 (200-ppm) + 5% sucrose can be  

effectively  used for increasing the vase life  
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Introdu ction 

Orchids belon gs to the family  Orchidaceae, with nearly  

1,000 genera and more than 22,000 species of attractively  

flowered plants d istributed  thro ugho ut the world, are foun d  

in diverse habi tats especial ly  in wet trop ics. Orchids , one of  

the most  fascinating creatio ns of the nature an d o ne of the  

most widely  dis tribu ted group s of flowerin g plan ts on the  

earth. Orchids are perennial epiphy tes, which grow anchored 

to trees or shrubs in the trop ics and sub tropics (A ko n and  

Mondal, 2009). Species such as are lith ophy tes, grow ing o n  

rocks  or very  rocky  soi l. O ther orch ids are terrestrial and  can  

be found in habi tat areas such as grassland s or forest (Ketsa  

and Kosonmetha ku l, 20 01). Orchids a ttached to o ther plants  

often are vine l ike and have a spon gy  root coverin g called the  

velamen that ab sorbs  water from the surroun ding  air. Mos t  

species manufacture their own food. Dendro bium is a genu s  

of mostly  epiphy tic and lithop hy tics. The bewilderin g  

colours, shapes , and sizes of these flowers coupled w ith a  

longer se lf-life made them one of  the top  ten  ‘cu t flowers ’ in  

internatio nal market occupy ing a major share in the global  

floricultural trade with extremely  high return s.  

Horticul turis ts wor ldwide today  grow orch ids n ot o nly  

because they  are curious, but mainly  due to their great  

demand and high price. The economic importance of orchids  

lies mainly  in their ornamental an d therapeutic value  (Medh i,  

2011). Very  little is kn own about o ther uses tho ugh many  

orchid species  are being used in ethnic foo d, fragrance and  

flavour in dustry , dry  flowers, jewellery  and many  other 

minor uses. All orchids  are perennial herbs  that  lac k 

permanent woody  struc ture. Some orchid s have sin gle  

flowers, but most have a racemose inflorescence, sometimes 

with a large n umber of flowers. T he flowering  stem can be  

basal, apical, meaning it grows from the apex of the main 

stem, in Cattleya. In  the presen t cut f lower in dustry ,  

Dendrobium pin k su nshine has ta ken a prominen t place due  

to its colors, attract iveness   and   long   season   of   bloom, 

therefore this experiment was con ducted to extend the pos t-

harvest vase-life of cut flower dendrobium pin k sun shine by  

the use of floral preservatives under tr opical co ndit ion s  

where there is a shortage of cut flo wers at affordable prices. 

Materials and  Metho ds 

This study  was undertaken to evaluate the performance 

of cut Dendrobium pin k sunsh ine under vario us ho ldin g  



solut ion s at po st gradua te lab Department of Hor ticul ture,  

Faculty  of A griculture, Annamalai U niversi ty , Tamil Nad u,  

India, dur ing February  2016 . The  treatments w ith  three  

replication s were carried out in completely  randomized  

design  havin g 3  sp ikes in  each replication. Eleven treatments  

were used for extending the vase life and the treatments are  

T1 8-HQC (2 00-ppm), T2 Citr ic Acid (2 00-ppm), T3 ST S 

(200-ppm), T4 GA (200-ppm), T5 Al2 (SO4)3 (10-ppm), T6 8-

HQC (2 00-ppm) + 5%  sucrose, T7 Citric Ac id (20 0-ppm +  

5% sucrose, T8 STS (2 00-ppm) + 5% sucrose, T9 GA (2 00-

ppm) + 5% sucro se,T10 Al2(SO4)3 (200- ppm) + 5% sucrose  

and T11 Distil led water. Postharvest ob servatio ns includin g  

bud open (%), flower drop (%), flower colour retentio n  

(day s), flower diameter (cm), vase life, init ial and final  

weight (g) of the sp ike were recorded. 

 

Result and  Discussion 

Sig nificant resu lts had been generated from variou s  

postharves t parameters of Dendrobium pin k sunshine at  

various h olding solut ion s (Table 1). Maximum bud openin g  

percent were observed with  ho lding solu tio ns Al2(SO4)3  

(200-ppm) + 5% sucro se that opened 1 00 % buds f ollowed  

by  STS (200-ppm) + 5% sucrose opened 99.52% , maximum 

flower diameter 31.89 cm was noted with Al2(SO4)3 (200-

ppm) + 5% sucrose followed by  STS (2 00-ppm) + 5%  

sucrose 31.3 2 cm. Flower diameters havin g higher values an d  

flower bud o pening  were easier due to more water upta ke an d  

more relative fresh weight of flowers. Aluminum sulfate  

applicatio n in combination with sucrose in cu t gladiolu s  

“Pink friendship” f lowers had shown  an increase in  flower  

diameter (Pal and Kumar, 20 04). O ther invest igations  have  

also show n similar results about po sit ive effect of aluminum 

sulfate on  flower d iameter (Bhattacharjee and Jaipur, 2005 ;  

Sin gh and Sharma, 2008). 

Maximum vase life of 33.95 day s was observed with  

Al2(SO4)3 (200-ppm) + 5% sucrose fol lowed by  32. 71 day s  

with 8-HQC (200-ppm) + 5% sucro se (Fig. 2),  zero  flower  

drop percent (0. 00) was  no ted w ith  Al2(SO4)3 (20 0-ppm) +  

5% sucrose followed by  ST S (200-p pm) + 5% sucrose.  

Maximum day s to color retention 22.53 day s were improved 

with  Al2 (SO4)3 (200- ppm) + 5%  sucrose f ollowed by  ST S 

(200-ppm) + 5%  sucrose  22.0 7 day s ( Fig  3). T he effect of  

aluminum sulfate is related to i ts ant imicrobial effect.  

Aluminum su lfate application resul ted in more water upta ke  

than other treatments (Seid and Yassin 2013). An timicrob ial  

compounds like metal sa lts prevent and slow down bacterial  

growth, en sure proper water u pta ke and delay  senescence 

(Liao et al , 200 1; Sär kkä, 2 005). A luminum sulfate  

applicatio n acidifies the solution and diminishes bacterial  

growth (Hassanpour A sil  et a l., 2 004). T his comp ound acts  

as a bacterial filter by  forming Al(OH)3 sediment on the cut  

surface of stem (Put Henriette et al., 1992). Effectivene ss of  

aluminum sulfate applicat ion has been proved in cut  

gladio lus flowers by  Gowda, (1990). It is well known that  

bacterial prol iferating in  the vase water shortens  the vase life  

of cut flowers (L iao et a l., 20 01). 

The observatio ns regardin g the fresh weig ht of cu t  

flower stems were taken initia lly  and the final weight was  

observed at the end of the experiment (Fig. 1). The cut 

flowers stems kept in treatment T10 (Al2(SO4)3 (200-ppm) +  

5% sucrose) showed minimum weight loss t ill the end of the 

experiment, whereas maximum weight loss wa s observed in  

treatment T11 (control) ti ll  end. T he stems  of orchids are  

highly  prone to water s tress. The bloc kage of the base of  

stem due to bacterial plugging resul ts in decrease of water 

upta ke by  stem which results in  gradual weight loss.  

Al2(SO4)3 decreased ethy lene production and also h ighly  

efficient in reduc ing bacterial growth in the vase so lut ion an d  

the cut stem ends. Sucrose helps in maintaining the water  

balance and turg idi ty .  Hence, add ition of  sucrose to the  

holding solutio n might have led to increased uptake of the  

holding solu tio n and thereby  freshness is enhanced an d  

weight loss is prevented. 

 

Ta ble 1: Effect of h olding solu tion s on various pos tharvest parameters of Dendrob ium pin k su nshine  

Treatme nts 
Bud o pe n

(% ) 
Flower dro p 

(% ) 
Colo ur retentio n

(days) 
Flower dia meter

(cm) 

T1 8-HQC (20 0-ppm) 91.77 27.62 11.21 17.86 

T2 Citr ic Acid (20 0-ppm) 88.56 31.22 10.15 19.89 

T3 ST S (200-p pm) 74.44 28.96 11.31 21.32 

T4 GA (200-ppm) 80.35 13.90 13.76 21.32 

T5 Al2 (SO4)3 (200-ppm) 80.55 12.86 12.36 25.09 

T6 8-HQC (20 0-ppm) + 5% sucrose 93.33 7.54 17.68 30.44 

T7 Citr ic Acid (20 0-ppm + 5% sucro se 99.22 18.88 17.56 30.32 

T8 ST S (200-p pm) + 5% sucrose 99.52 1.81 22.07 31.32 

T9 GA (200-ppm) + 5% sucrose 98.33 2.67 21.71 30.12 

T10 Al2(SO4)3 (200-ppm) + 5% sucrose 100.00 0.00 22.53 31.89 

T11 Disti lled water 59.98 46.81 7.61 11.67 

SE(d) 1.21 0.05 0.18 0.66 

CD (p=0.0 5) 2.47 0.09 0.37 1.34 
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Fig. 1 : Effect of hold ing solu tio ns o n the init ial and f inal spike weight 

 

 
Fig. 2 : Effect of hold ing solu tio ns o n the vase life 
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Fig. 3 : Effect of hold ing solu tio ns o n the water u pta ke of the cut flowers 
 

 

 

Conclusion 

From the experimental  results i t can be conclu ded that  

the improvement in pro longed  vase-life, co lour reten tio n of  

the flowers in spikes, flower diameter in the treatment T10 
Al2(SO4)3 (200-ppm) + 5% sucrose, solu tion mig ht be due  

to the appropriate concentration of chemical floral 

preservatives. A l2(SO4)3 decreased ethy lene produc tion  and  

also highly  efficient in reducing bacterial growth in  the  
vase solut ion. Maximum bud openin g percent were 

observed with ho lding solu tion s Al2( SO4)3 (200-ppm) + 5%  

sucrose that opened 100 % buds because aluminum sulfate  

applicatio n in combination  with sucrose u pta ke more water  
easier and improve the relative fresh weight of flowers.  

Hence Al2(SO4)3 (200-ppm) + 5% sucrose can be  

effectively  used for increasing the vase life  
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