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ABSTRACT: A study was carried out to investigate the effects of Naphthalene Acetic Acid (NAA) and sugars on 
the plants and flowers quality of Mokara Chark Kuan orchid respectively. Parameters were monitored between November 
2014 to March 2015, with the application of three concentrations of NAA at 25, 50 and 100 mg/L in the field. The application 
of 25 mg/L NAA significantly increases the plant height, number of roots and total soluble solid content of Mokara Chark 
Kuan orchid plants. But, there was no significant effect on the leaves number, chlorophyll content and number of flowers. In 
case of storage experiment, the cut Mokara Chark Kuan flowers were treated with 3 % and 6 % glucose and sucrose. 
Physiological parameters: fresh weight, water uptake, petal thickness, discoloration and vase life were evaluated. It can be 
concluded that spraying with 25 mg/L NAA enhanced the plant growth and development of Mokara Chark Kuan orchid. The 
study also showed that 6 % sucrose was the best treatment for maintaining the post-harvest quality as well as vase life of cut 
Mokara Chark Kuan orchid flowers. 
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INTRODUCTION 

 
Orchidaceae comprises the largest family of 

flowering plants with 25,000 to 35,000 species 
belonging to 600-800 genera. Orchids are distributed 
throughout the world except in the coldest areas, and 
the most numerous in damp equatorial regions. 
Orchids are very prized for their physiological 
characteristics, especially in size, shape, color and 
attractiveness of flowers. In Malaysia, there is a lack 
of potted orchid hybrids for commercial planting 
(FADELAH; SAPAWI; KUAN, 2003). Mokara 
Chark Kuan is a terrestrial hybrid orchid that has a 
monopodial growth type that allows it to grow 
upwards from a single point. It grows taller from a 
single stem in a single upward direction. It does not 
have a rhizome or pseudo bulb, but adds a few leaves 
each year as well as flowers that generally come from 
in-between these leaves (NASHRIYAH et al., 2010). 
While, Naphthalene Acetic Acid (NAA) is a plant 
hormone in the auxin family and is an ingredient in 
many commercial post-harvest horticultural products. 
It is also a rooting agent and used for vegetative 

propagation of plants from stem and leaf cuttings 
(SAIFUDDIN et al., 2009). NAA is applied to the 
orchid by spraying regularly so that the effect of NAA 
is shown in the five month application.  

Mokara Chark Kuan orchid is a one type of 
CAM plant which has very low photosynthetic 
activity. Like other cut flowers, they face vased life-
related problems such as excess water loss, decline in 
respiratory substrates and sensitivity to ethylene, 
which hasten senescence and shorten vase life. The 
influence and effects of sugars and ethylene are two 
major areas which have been widely studied to tackle 
the problem of flower quality and vase life of cut 
flowers. With post-harvest application, the main 
problems are maintaining the quality and longevity of 
cut flowers through the loss in carbon source and it 
can be achieved by the exposure to exogenous sugar 
and controlling the endogenous ethylene 
(CHANDRAN et al., 2006). It is significant to 
investigate the short-term effects of Naphthalene 
Acetic Acid (NAA) on the orchid plants for producing 
good quality cut flowers. There were only few 
experiments that used NAA as an outdoor hormone 
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for assessing the growth and quality of orchids. Then 
for this study, the effect of sugars (sucrose and 
glucose) on the physical and chemical characteristics 
of Mokara Chark Kuan flowers are evaluated by 
focusing on the vase life of the orchid flowers. 
Commonly the vase life of orchid flower is only 14 to 
20 days.  

The aims of this study were to assess the 
effects of Napthalene Acetic Acid (NAA) and sugars 
on growth of plants and flowers quality of the Mokara 
Chark Kuan orchid and detemines the effects of 
sugars on the longevity vase life of Mokara Chark 
Kuan cut orchid flowers. 

 
MATERIAL AND METHODS 
 
Plant Materials 

Mokara Chark Kuan orchid plants were 
collected from a nursery located in Chendering, 
Terengganu, Malaysia. The plants were kept as 
faculty living collection at farm of Faculty of 
Bioresource and Food Industry at Tembila. Mokara 
Chark Kuan flowers were purchased from a nursery 
located in Mantin, Negeri Sembilan, Malaysia. After 
harvest, the flowers were taken to the Plant 
Physiology Laboratory, Faculty of BioResource and 
Food Industry, Universiti Sultan Zainal Abidin, 
Tembila Campus, Besut, Terengganu. 

 
Experimental design 

NAA Application on Plants (Experiment 1) 
This experiment was arranged with a 

Completely Randomized Design (CRD). There were 4 
treatments (Control, 25 mg/L, 50 mg/L,  and 100 
mg/L NAA ) and 4 replications, with 16 total numbers 
of exper-  imental units involving Mokara Chark 
Kuan species that was put in the nursery for 5 months. 
These orchids were observed daily and weekly for the 
effects of Naphthalene Acetic Acid (NAA) on the 
plants growth parameter such plant height, number of 
leaves, number of roots, number of flowers, total 
soluble solids and leaf chlorophyll contents. The 
treatments and replications were shown below: 
 
Sugars Application on Flowers (Experiment 2) 

This experiment was arranged with a 
Completely Randomized Design (CRD). There were 5 
treatments (Flower + without sugars (control); Flower 
+ 3% sucrose,  Flower + 6% sucrose,  Flower + 3% 
glucose and Flower + 6% glucose) and 5 replications, 
and with the 25 total numbers of experimental units 

involving Mokara Chark Kuan flower plants which 
were collected fresh from the nursery. Then, these 
flowers were brought into the laboratory and observed 
daily for the effects of sugars.  
 

Physiological Measurements 

Plant Height and Number of leaves 
The measurements were done monthly started 

from after planting in November 2014 until March 
2015. Each orchid plant height was recorded in 
centimetre’s. The plant height was measured from the 
base of the plant on the soil surface to the highest 
point branch between of leaves. Measuring tape was 
used to measure the plant height. This parameter was 
calculated once every month and all the data from 
each plant were recorded. The method used for 
counting the number of leaf was by manual counting 
of observable leaves or called the leaf tip method. 
 
Number of Roots and flowers 

The parameter was calculated once every 
month and all the data from each plant were recorded. 
The roots came out from plant’s branch were counted 
as a new roots produced. The flowers were calculated 
when the orchids have been produced after or in 
interval of five months. The number of flowers was 
recorded in each plant. 
 
Fresh Weight, water uptake and petal thickness 

The weight of the flowers was calculated by 
subtracting the weight of the vials with the solutions 
and flower with the vials and solution only. The 
parameter was calculated daily by using the analytical 
balance. Water uptake was calculated by subtraction 
of consecutive weights of vial plus the solutions 
(without the flowers). The parameter was calculated 
daily by using the analytical balance. Thickness of 
petal was measured daily by using Micrometer. 
 
Discoloration of petal and vase life of flower 

Petal discoloration was observed by observing 
the petal symptoms by using the following formula 3: 

 
The vase life was calculated by counting 

number of days that flower are remained acceptable. 
Flower status was observed every day. The flowers 
that showed senescence symptoms were brown 
colour. 
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Biochemical Measurement 
Total Soluble Solid (TSS) and Leaf Chlorophyll 

Content 
The total soluble solid was measured on the 

flowers produced by orchid plants after or within five 
months after planting. TSS was calculated by using 
Refractometer in % BRIX. The parameter leaf 
chlorophyll content was measured once a week for 
four week by using the SPAD meter. All data were 
calculated and recorded.   
 
Statistical Analysis 

The experiments on plants and flowers were 
conducted using a Completely Random Design (CRD) 
with five replicate and in the field, four treatments and 
five replicates and five treatments respectively. The 
analysis of data was done using the variance analysis 
(ANOVA). Treatment means were compared by 
Tukey’s at p≤0.05. Due to the significant interaction 
between the factors significance were determined 
using regression analysis by SPSS software version 
17.0. 
 
RESULTS 

 

Application of NAA on Orchid Plants 

Number of leaves, roots, and flowers 

The physiological studies in different treatment 

after five months of planting. 
In figure 1(a), the application of NAA 

produced no significant effect on number of leaves 
produced by Mokara Chark Kuan and the results 
showed that the highest number of new leaves was 
observed at 25 mg/L NAA treatment with a value of 
3.2 ± 1.03 followed by 50 mg/L NAA treatment. This 
result indicated that the number of leaves produced by 
Mokara Chark Kuan orchid which was not affected 
significantly by pre-harvest application of NAA 
among the treatments and control. It means that, 
application of NAA concentration of orchid plants not 
affected the leaf production. In figure 1(b), the 
application of NAA produced the significant effect on 
number of roots of Mokara Chark Kuan and the 
results showed that the highest increased number of 
roots observed at 25 mg/L NAA treatment with a 
value of 5.00 ± 0.58 followed by 50 and 100 mg/L 
NAA treatment respectively. The figure 1(c) show 
that the application of NAA produced no significant 
effect on number of flowers produced by Mokara 
Chark Kuan and the results showed that the highest 
number of flowers observed at 25 mg/L NAA 
treatment with a value of 8.0 ± 6.44 followed by 50 
and 100 mg/L NAA treatment.  

 

 Figure 1. Application of NAA on Orchid Plants Number of leaves, roots, and flowers of Mokara Chark 
Kuan 
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Plant height, leaf chlorophyll content, Total soluble 

solid (TSS) 
The application of NAA produced the 

significant effect on plant height of Mokara Chark 
Kuan and the results showed that the highest increased 
plant height observed at 25 mg/L NAA treatment with 
a value of 4.64 ± 0.50 cm followed by 50 and 100 
mg/L NAA treatment respectively and the lowest 
increased plant height observed in the control 
treatment (Table 1). While, there were no significant 
different from four treatment included control, 25, 50, 
and 100 mg/L NAA for chlorophyll content. The 
highest value of leaf chlorophyll showed was at 50 
mg/L NAA treatment with 58 ± 3.08. It means that, 
application of NAA concentration to orchid plants not 
affected the  leaf chlorophyll content in each 
treatment. Besides, the application of NAA produced 
the significant effect on total soluble solids value of 
different treatment in Mokara Chark Kuan cut 
flowers. The results showed that the highest values of 
total soluble solids was observed at 25 mg/L NAA 
treatment with a value of 3.2 ± 0.20 followed by 50 
and 100 mg/L NAA treatment respectively. 
 

Application of Sugars on Orchid Flowers    

Fresh weight, water uptakes, petal thickness 
In Table 2, the application of sucrose and 

glucose produced the significant effect on fresh 
weight of cut Mokara Chark Kuan flowers and the 
results showed that the highest amount of fresh weight 
loss observed at 6 % sucrose treatment with a value of 
1.88 ± 0.07 g followed by 3 % glucose, 6 % glucose 
and 3 % sucrose treatment respectively. The lowest 
fresh weight was observed in the control treatment. 
Fresh weight of all cut Mokara Chark Kuan flower 
showed increment on early day but decreased 
continuously towards the end of flower life. The early 

increment may be due to the initial water uptake from 
the solutions to fulfil the nutrient prerequisite of the 
cut pollinated flowers. After that, water uptake was no 
longer effectual as the fresh weight began to drop. 
Fresh weight continued to decrease throughout the 
experiment in the control flowers. While, the 
application of sucrose and glucose produced the 
significant effect on water uptake of cut Mokara 
Chark Kuan flowers and the results showed that the 
highest amount of water uptake loss observed at 6 % 
sucrose treatment with a value of 1.29 ± 0.05 g 
followed by 3 % glucose, 6 % glucose and 3 % 
sucrose treatment respectively. The lowest water 
uptake was observed in the control treatment. The 
results showed that the highest value of petal 
thickness maintained until wilted observed at 6 % 
sucrose treatment with a value of 22.36 ± 1.99 mm 
followed by 3 % glucose, 6 % glucose and 3 % 
sucrose treatment respectively. The lowest was value 
observed in the control treatment. The results showed 
that the highest days until wilt be observed was 
achieved  at 6 % sucrose treatment with a value of 21 
± 1.0 days followed by 3 % glucose, 6 % glucose and 
3 % sucrose treatment respectively. The lowest days 
was observed in the control treatment. On top of that, 
the application of sucrose and glucose produced the 
significant effect on petal thickness of cut Mokara 
Chark Kuan flowers. The results showed that the 
highest value of petal thickness maintained until 
wilted was observed at 6 % sucrose treatment with a 
value of 22.36 ± 1.99 mm followed by 3 % glucose, 6 
% glucose and 3 % sucrose treatment respectively. 
The lowest value was observed in the control 
treatment. The petal thickness decreased with time 
was observed for cut Mokara Chark Kuan flowers 
held in all treatments. 
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Table 1. Multiple comparison of plant height, leaf chloropyll content and total soluble solid for application of NAA on orchid plants. 

 

(I) 
Treatme
nt (J) Treatment 

Plant height Leaf chlorophyll content Total soluble solid 

Mean 
Difference 

(I-J) Std. Error Sig. 

Mean 
Differenc

e (I-J) 
Std. 

Error Sig. 

Mean 
Differenc

e (I-J) Std. Error Sig. 

Tukey 
HSD 

Control 25 mg/L NAA -2.760* .649 .003 -6.57800 7.99228 .843 -.7200 .3490 .207 

50 mg/L NAA -1.060 .649 .388 -11.4120 7.99228 .501 -.1600 .3490 .967 

100 mg/L NAA -.280 .649 .972 -.48600 7.99228 1.000 -.0800 .3490 .996 

25 
mg/L 
NAA 

Control 2.760* .649 .003 6.57800 7.99228 .843 .7200 .3490 .207 

50 mg/L NAA 1.700 .649 .079 -4.83400 7.99228 .929 .5600 .3490 .404 

100 mg/L NAA 2.480* .649 .007 6.09200 7.99228 .870 .6400 .3490 .294 

50 
mg/L 
NAA 

Control 1.060 .649 .388 11.41200 7.99228 .501 .1600 .3490 .967 

25 mg/L NAA -1.700 .649 .079 4.83400 7.99228 .929 -.5600 .3490 .404 

100 mg/L NAA .780 .649 .634 10.92600 7.99228 .536 .0800 .3490 .996 

100 
mg/L 
NAA 

Control .280 .649 .972 .48600 7.99228 1.000 .0800 .3490 .996 

25 mg/L NAA -2.480* .649 .007 -6.09200 7.99228 .870 -.6400 .3490 .294 

50 mg/L NAA -.780 .649 .634 -10.92600 7.99228 .536 -.0800 .3490 .996 
          *. The mean difference is significant at the 0.05 level. 
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Table 2. Multiple comparison of fresh weight, water uptake and petal thickness for application of sugars on orchid flowers. 

 
*. The mean difference is significant at the 0.05 level. 

   Fresh weight Water uptake Petal thickness 

 
(I) 
Treatment 

(J) 
Treatment 

Mean 
Difference (I-J) Std. Error Sig. 

Mean 
Difference (I-

J) Std. Error Sig. 

Mean 
Difference 

(I-J) 
Std. 

Error Sig. 
 

Tukey 
HSD 

Control 3% Sucrose -.6322800* .0947756 .000 -.4314600* .0964564 .002 -1.92000 1.85170 .835 

6% Sucrose -1.4800400* .0947756 .000 -.9468800* .0964564 .000 -8.78000* 1.85170 .001 

3% Glucose -1.2776000* .0947756 .000 -.7726800* .0964564 .000 -5.66000* 1.85170 .044 

6% Glucose -.6879000* .0947756 .000 -.4845000* .0964564 .001 -4.50000 1.85170 .148 

3% Sucrose Control .6322800* .0947756 .000 .4314600* .0964564 .002 1.92000 1.85170 .835 

6% Sucrose -.8477600* .0947756 .000 -.5154200* .0964564 .000 -6.86000* 1.85170 .011 

3% Glucose -.6453200* .0947756 .000 -.3412200* .0964564 .016 -3.74000 1.85170 .293 

6% Glucose -.0556200 .0947756 .976 -.0530400 .0964564 .981 -2.58000 1.85170 .639 

6% Sucrose Control 1.4800400* .0947756 .000 .9468800* .0964564 .000 8.78000* 1.85170 .001 

3% Sucrose .8477600* .0947756 .000 .5154200* .0964564 .000 6.86000* 1.85170 .011 

3% Glucose .2024400 .0947756 .244 .1742000 .0964564 .398 3.12000 1.85170 .465 

6% Glucose .7921400* .0947756 .000 .4623800* .0964564 .001 4.28000 1.85170 .182 

3% Glucose Control 1.2776000* .0947756 .000 .7726800* .0964564 .000 5.66000* 1.85170 .044 

3% Sucrose .6453200* .0947756 .000 .3412200* .0964564 .016 3.74000 1.85170 .293 

6% Sucrose -.2024400 .0947756 .244 -.1742000 .0964564 .398 -3.12000 1.85170 .465 

6% Glucose .5897000* .0947756 .000 .2881800 .0964564 .050 1.16000 1.85170 .969 

6% Glucose Control .6879000* .0947756 .000 .4845000* .0964564 .001 4.50000 1.85170 .148 

3% Sucrose .0556200 .0947756 .976 .0530400 .0964564 .981 2.58000 1.85170 .639 

6% Sucrose -.7921400* .0947756 .000 -.4623800* .0964564 .001 -4.28000 1.85170 .182 

3% Glucose -.5897000* .0947756 .000 -.2881800 .0964564 .050 -1.16000 1.85170 .969 
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Vase life 
In figure 2, the application of sucrose and 

glucose produced the significant effect on vase life 
of cut Mokara Chark Kuan flowers.  

The results showed that The highest 
number of days until wilt be observed was achieved 
at 6 % sucrose treatment with a value of 21 ± 1.0 
days followed by 3 % glucose, 6 % glucose and 3 
% sucrose treatment respectively. The lowest days 
observed was in the control treatment. 
 

 

 

 

 

Discoloration of petal 
The discolouration of petals in cut Mokara 

Chark Kuan flowers held in different treatment 
solutions it is showing in Figure 3. The 
discolouration of petals results were significant 
different between 6 % sucrose to control and 3% 
sucrose. The colours changes for cut Mokara Chark 
Kuan flowers treated with 6 % sucrose and 3 % 
glucose started to decrease gradually from days 4th 
to days 12nd respectively compared to the 3 % 
sucrose which started to decrease sharply on days 
12nd. It was observed from the colour changes, that 
there was flower discolouration from the early days 
after transfer to vase solution.  

 

 
Figure 2. The effect of application of sugar on vase life’ orchid flowers 
 

 

Figure 3. The effect of discoloration of petals on application of sugar on orchid flowers. 
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DISCUSSION  

 

Application of NAA on Orchid Plants 
This results are in agreement with the 

findings of Dimitrios et al. (2008),   which stated 
that function of NAA are rooting agent and used for 
vegetative propagation of plants from stem and leaf 
cutting.  NAA treatments significantly increased the 
plant height. It important to note that increased plant 
height increased the production of flowers. Agusti et 
al. (1996), mentioned that NAA effect might be due 
enhancement of cell enlargement, not cell division. 
From our results, it was observed that leaf 
chlorophyll content of orchid did not affected 
significantly with the application of NAA 
treatments. It was also observed that NAA 
treatments significantly increased the TSS content 
of orchid flowers. Saifuddin et al. (2009) also 
reported that NAA treatment significantly increased 
the TSS content in bougainvillea flowers and 
improves the flower quality.  Moneruzzaman et al. 
(2010a), recommended that sucrose and kinetin 
hormone can be applied to improve post-harvest life 
of bougainvillea flowers. It has been reported that 
removal of young leaf and kinetin application 
enhance the inflorescence development and improve 
the quality of flower in bougainvillea plants 
(MONERUZZAMAN et al. 2010b). Results showed 
that NAA treatment significantly increased the 
flowers number and quality of orchid flower. 
Similar findings are reported by Moneruzzaman et 
al. (2012), who stated that growth regulator 
triacontanol application promote the flowering and 
flower quality of bougainvillea flower. Our results 
also showed that NAA application significantly 
improved the flower quality of Mokara Chark Kuan 
and thus can extend the vase life of this orchid 
flower. 
 
Application of Sugars on Orchid Flowers   

The results found in our study supported 
with the finding of Chandran et. al. (2006) which  
reported that when cut flowers are treated with 
sugars there is an increase in the pool of respirable 
substrates, delay the onset of hydrolysis of structural 
components and improve water balance. Water 
uptake increased in the flowers during the initial 
period probably due to the water potential gradient 
in the early days of the experiment. It is well known 
that vase life depends to a great extent on the 
maintenance of a proper water balance in the flower. 
Increased turgidity can contribute to petal thickness. 
It has been reported that ethylene induced by 
pollination signal specific enzymes to cause cell 
wall rupture due to hydrolytic activity (PANAVAS; 

REID; RUBINSTEIN, (1998). Sucrose is preferred 
presumably because it is a major metabolite in plant 
cells and is readily metabolized. Then, bacteria 
growth clogs the xylem vessels and inhibits water 
transport to maintain the freshness. This increased 
the senescence of Mokara Chark Kuan flowers in 
vase solution. 
 
Petal thickness 

The results showed that the petal thickness 
decreased with time for cut Mokara Chark Kuan 
flowers held in all treatments. The reason for this 
was probably the reduction in the ability to uptake 
water. It had been reported that the tightly packed 
circulating cells in the cortex of daily petals assume 
a reticulate pattern due to the formation of irregular 
cell shape and the decrease of cell to cell 
attachments during water loss (NICHOLS, 1983; 
HO; NICHOLS, 1977). Sugar treatment 
significantly increased the shelf life of Mokara 
chark kuan. Vase life of Mokara Chark Kuan was 
dependent on the amounts of sugars which was 
effecting delay period of senescence. Keeping 
flowers in vase solutions containing sucrose has 
been shown to extend their vase life (Coorts, 1973). 
Supplying cut flowers with exogenous sugar 
maintain the pool of dry matter and respirable 
substrates, especially in petals, thus promoting 
respiration and extending longevity (ROGERS, 
1973). Aarts (1957) suggested that exogenous 
sucrose in some way maintains the structure and 
semi-permeability of the plasma membrane.  
 
Vase life 

The post-harvest life of a flower is strongly 
dependent on the carbohydrate status and the 
acceptable amounts of metabolic sugars are factors 
that affect the rate of senescence (Nashriyah et al., 
2010). Keeping flowers in vase preservative 
solutions containing sucrose have been shown to 
extend their vase life (HO; NICHOLS, 1977). 
Chandran et al., (2008) reported that the vase life 
was can be prolonged for up to 6 folds compared to 
that of the control. Treatments with 4% glucose and 
2% sucrose also managed to extend the longevity of 
the pollinated flowers from 2 to 5 days. Supplying 
cut flowers with exogenous sugar maintained the 
pool of dry matter and respirable substrates, 
especially in petals, thus promoting respiration and 
extending longevity (COORTS, 1973; ROGERS, 
1973). Aarst (1957) reported that exogenous sucrose 
in some ways maintains the structure and semi-
permeability of the plasma membrane. It was 
determined that sucrose dominated the effect of 
abscisic acid in promoting the senescence of roses 
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(BOROCHOV; MAYAK; HALEVY, 1976). 
Moreover, treatment of cut flowers with sucrose is 
found to be beneficial in delaying senescence 
processes (YAKIMOVA; ATANASSOVA; 
KAPCHINA-TOTEVA, 1997). Exogenous supply 
of sugars delays wilting in many flowers and this 
effect is due to maintenance in starch and sugar 
levels in cut flowers (RATTANAWISALANON; 
KETSA; VAN-DOOR, 2003). 

Lee et al. (2005) opined that the term vase 
life should represent the potential useful longevity 
of the flowers at the final consumer’s home. The 
short vase life of roses is often related to water 
stress characterized by incomplete bud opening, 
rapid loss of fresh weight and water deficit and poor 
maintenance of turgidity (NASHRIYAH et al. 
2010). The importance of water, sugar and various 
other chemical preservatives to promote the keeping 
quality of cut flowers has been reported by several 
workers (HAN, 1997; HUNTER et al., 2004). Cut 
flowers are graded according to the length of their 
stem. The longer stem cut flowers have longer vase 
life, which may be due to higher carbohydrate 
reserve when compared to the shorter stem, which 
enables the maintenance of dry matter and 
respirable substrates, especially in the petals which 
helps in extending the keeping quality (COORTS, 
1973). It was assumed that the vase life is ceased 
when any of the yellowing symptoms appear at 
greater than 30 percent (ALMASI et al. 2013). 
Bacterial growth is a major threat to maintain the 
vase life of orchid in sugar vase solution. The main 
disadvantages of sugars in the vase solution is the 
promotion of bacterial growth when not 
accompanied by an adequate antimicrobial agent 
and it may therefore clog the xylem vessels and 
inhibit the uptake of both water and dissolved 
sugars. This effect on the effectiveness of sugars as 
a continuous energy supply for cut flowers is 
retarded due to the absence of an antimicrobial 
agent causing stem blockage (Nashriyah et al. 
2010). Physiological and morphological responses 
such as wilting or a bent neck are caused by 
bacteria, which lead to a decrease in the vase life of 
rose cut flowers (LEIV; HANS, 2005). 

 
Petal discoloration 
Petal discoloration was the highest in control then 
the sugar treatment. Petal discoloration increased 
gradually with the advancement of time. As a result, 
there was a significant decrease in the 
discolouration of Mokara Chark Kuan flowers 

during senescence as their petals became more 
translucent. This occurrence can be ascribed to the 
breakdown of pigments such as carotene and 
anthocyanin which are well documented in 
Dendrobium and other orchids (ARDITI; 
PRIDGEON, 1997). 

Cut flowers suffer from energy deficiency 
and are susceptible to different stresses. In these 
situations, cells require more sugar to fulfil energy 
needs and carbon sources for the defensive response 
to stresses (KOIZUKA; TANAKA; 
MOROCHASHI, 1995). In addition, the ethylene 
gas decreases the longevity of cut flowers causing 
them to wilt rapidly (Nair; Tung, 1980). It is not 
only found in the atmosphere as a product of 
incomplete combustion, but is also produced by 
aging plant tissues such as ripening fruit and 
senescing flowers (Abeles, 1973). Orchids, such as 
the Oncidium Gower Ramsey are among the flowers 
that suffer from the post pollination effects as 
signalled out by endogenous ethylene which 
eventually results in genetic and physiological 
changes of the flower. These changes are very 
similar to that of natural senescence involving 
weight loss, water loss and discoloration which 
eventually leads to death. 

 
CONCLUSIONS  

 
The tested concentrations of NAA, 

particularly 25 mg/L can improve the growth, plant 
height, number of roots and total soluble solids 
(TSS) content of Mokara Chark Kuan orchid plants.  

The study about the application of sugars 
(sucrose and glucose) on the Mokara Chark Kuan 
orchid flowers concluded that the sugars, 
particularly 6 % sucrose can maintaining the most of 
the parameters included fresh weight, water uptake 
and petal thickness of cut Mokara Chark Kuan 
flowers. Therefore, by applying this treatment, the 
longevity of flowers would be increased and this 
factor is very important for floriculture in Malaysia 
especially related to the export and import of 
flowers.  
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RESUMO: Um estudo foi realizado para investigar os efeitos do ácido naftaleno ácido acético (NAA) no 

crescimento de e açúcares no plantas e na qualidade de flores da orquídea Mokara Chark Kuan . Os parâmetros foram 
monitorados entre novembro de 2014 e março 2015, com a aplicação de três concentrações de ANA em 25, 50 e 100 mg / 
L sob condições de campo. A aplicação de 25 mg / L de ANA aumentou significativamente a altura da planta, o número de 
raízes e o teor de sólidos solúveis totais de plantas de orquídeas Mokara Chark Kuan. Todavia, não houve nenhum efeito 
significativo sobre o número de folhas, o teor de clorofila e o número de flores. No caso do experimento de 
armazenamento, flores cortadas de Mokara Chark Kuan foram tratadas com 3% e 6% de glicose e de sacarose. Os 
parâmetros fisiológicos: peso fresco, absorção de água, espessura pétala, descoloração e vida de vaso foram avaliados. 
Pode concluir-se que a pulverização com 25 mg / L de NAA aumentou o crescimento e o desenvolvimento das plantas de 
orquídea Mokara Chark Kuan. O estudo também mostrou que 6% de sacarose foi o melhor tratamento para a manutenção 
da qualidade pós-colheita, bem como vida de vaso em flores de corte da orquídea Mokara Chark Kuan . 
 

PALAVRAS-CHAVE: Ácido naftaleno acético. Açúcar. Sacarose. Glicose. Orquídea Mokara Chark Kuan. 
Vida de vaso. 
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