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ABSTRACT: This study was carried out at the Post-harvest Lab. of 
Ornamental Plants and Landscape Gardening Res. Dept., Hort. Res. 
Inst., Giza, Egypt during the two seasons of 2014/2015 and 2015/2016. 
The aim of this study is to investigate the effect of GA3, BA, 8-HQC, 
CA and Sug. as the preservative solution to improve the quality of the 
unrooted cutting, delaying leaf wilting, leaf yellowing and extending 
the shelf life period of unrooted cutting of Dracaena marginata. The 
results revealed that, the treatment of the solution containing the GA3 
at 50 ppm + BA at 20 ppm + 8-HQC at 300 ppm + CA at 300 ppm + 
Sug. at 2%, followed by the solution containing GA3 at 50 ppm + BA 
at 20 ppm + CA at 300 ppm + Sug. at 2% significantly increased the 
water uptake, water balance, general appearance, vase life, chlorophyll 
a, b, carotenoids and total carbohydrates. It also reduced the amount of 
water loss in all days compared to other treatments. It can be 
recommended that holding unrooted cutting of Dracaena marginata in 
a solution containing GA3 at 50 ppm + BA at 20 ppm + 8-HQC at 300 
ppm + CA at 300 ppm + Sug. at 2%, followed by the solution 
containing GA3 at 50 ppm + BA at 20 ppm + CA at 300 ppm + Sug. at 
2% to improve quality and giving longer vase life was reached 50 
days. 

Key words: Dracaena marginata, postharvest, unrooted cutting, vase-
life. 

INTRODUCTION 

Dracaena is a genus of about 40 species 
of trees and succulent shrubs classified in the 
Family Ruscaceae in the APG II system, or 
separated into a family of their own, 
Dracaenaceae or in the Agavaceae. The 
demand for shoot-tops of Dracaena 
marginata is still increasing in Europe. It’s 
known as the Madagascar dragon tree, 
evergreen, growing up to 200 cm, shiny 
leaves 30 to 40 cm long. The two-colored 
leaves set colorful contrasts in living rooms, 
gardens and on balconies. It conjures a 
tropical atmosphere in every living room and 
captivates with a rich leaf green. It needs 
bright conditions. A place with lots of sun 
but without direct sunlight is its favorite. It 

tolerates semi-shade to a shady places but it 
will grow slower (Anonymous, 2011 and 
Ladha, 2011). 

Growth regulators and commercially 
available conditioners in holding solution are 
recommended to prolong the postharvest 
longevity (Rubinowska et al., 2012), benzyl 
adenine (BA) and gibberellic acid (GA3) are 
pulsing regulators that delay leaf yellowing 
and consequently increase leaf longevity and 
reduce leaf chlorosis and yellowing in 
several cut foliage and flower species by 
increasing photosynthesis pigments (Skutnik 
et al., 2001 and Sardoei et al., 2014). 

Mutui et al. (2001) indicated that BA 
equivalent has the potential to be used as a 
commercial cut flower preservative solution 
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for delaying flower senescence, prolonging 
the vase life and enhancing postharvest 
quality of Alstroemeria aurantiaca L. cut 
flowers. Singh et al. (2008) demonstrated 
that the vase solution treatment combinations 
of gibberellic acid (GA3) and benzyladenine 
(BA) with sucrose significantly increased the 
vase life of cut spikes of gladiolus as 
compared to the sucrose alone treatment or 
the control. Swider et al. (2015) on hybrid 
lily flowers, showed that gibberellic acid 
delayed leaf yellowing which was in turn 
hastened by the preservative except in leaves 
on decapitated shoots. Leaf senescence was 
the earliest in detached single leaves. 
Hassani and Alimirzaii (2017) stated that, 
the different concentrations of GA3 and 
CaCl2 increased the vase life of “Velvet” cut 
rose. The longest vase life (17.8 days) was 
observed in the combination of GA3 at 1 mM 
with calcium chloride at 15 mM 
concentrations. The effect of GA3 
postharvest foliar application in increasing 
fresh weight of cut stem and improving of 
solution uptake of cut rose stem extended by 
increasing in calcium chloride concentration. 

Adding chemical preservatives to the 
holding solution is recommended to prolong 
the vase life. All holding solutions must 
contain essentially two components sugar 
and germicides. The sugar provides a 
respiratory substrate (Pun and Ichimura, 
2003), while the germicides control harmful 
microorganisms (bacteria, algae, yeasts and 
fungi) that block the stems xylem vessels 
and prevent water uptake. Different types of 
sugar, sucrose have been found to be the 
most commonly used sugar in prolonging 
vase life, Asil and Roein (2012) on 
Alstroemeria indicated that, the higher 
concentration of sucrose (60 mM) did not 
improve vase life, but significantly increased 
pigment content in the leaves. The longevity 
of leaves was improved by both sucrose (3, 7 
day) and trehalose (4, 7 day). Whereas, 8- 
Hydroxyqunoline (8-HQ) is the most 
powerful germicide (Faragher et al., 2002, 
Hettiarachchi and Balas, 2005). Skutnik et 
al. (2006) recorded that 8-HQC and sucrose 
solution doubled vase life in Asparagus 

densiflorus “Meyerii”. Elhindi (2012) 
showed that, all treatments had improved the 
keeping quality and vase life of the cut 
flowers comparing to the control ones. 
Among all these treatments, the 8-HQS 
combined with 2% sucrose showed the best 
water uptake, water balance, percentage of 
maximum increase in fresh weight of the cut 
flower stems and vase life which was 
extended up to 17 days of Lathyrus odoratus 
L. El-Ebrashi (2014) concluded that the 
treatment of Suc. + SA + 8-HQC as a 
holding solution in Asparagus densiflorus 
and Nephrolepis exaltata followed by Suc. + 
Methanol at 4% increased the longevity, 
water uptake, percentage of both fresh 
weight and total carbohydrates, in addition to 
improving the general appearance. 
Moreover, these treatments decreased the 
carotenoids content and the degradation of 
chlorophyll a and b as compared to the 
control. 

Citric acid enhances vas life by reducing 
the risk of vascular blockage in cut flower 
through its anti-embolism trait because it 
reduced pH of the solution and reduced 
microorganisms growth (Bhattacharjee et al., 
1993).  

El-Quesni et al. (2012) showed that 
using solution of citric acid (100 or 200 
ppm) or aluminum sulfate at 200 ppm 
combined with sucrose 4% significantly 
increased both water uptake and water loss 
during all shelf life periods (3rd, 6th, 9th and 
12th), as compared to other treatments. 
Whereas, using aluminum sulfate + citric 
acid (100 or 200 ppm) with sucrose 
significantly lowered weight loss of 
Schefflera foliage and increased dry weight 
percentage, vase life (days), chlorophyll a, b 
and total soluble sugars. Sakr et al. (2014) 
results indicated that it is recommended to 
hold the cut flowering stem of Limonium 
sinuatum cv. “Velvet Wings” in a solution 
containing 2% sucrose + 200 mg/l 8-
hydroxquinoline citrate + 150 mg/l citric 
acid + 150 mg/l 6-benzyladenine + 0.5 ml/l 
Tween 20 under room temperature (21±1oC) 
for prolonging their longevity and improving 
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quality of flowers, comparing with the other 
treatments. Heider (2015) on Fatsia japonica 
and Rumohra adiantiformis  found that the 
water loss increased during the vase life of 
F. japonica and R. adiantiformis at the end 
of the study. Sucrose at 20 g/l + BA at 10 
mg/l + citric acid at 200 mg/l + Clorox at 2 
ml/l) was the significantly effective 
treatment giving the less water loss 
compared to Ca EDTA 1 g/l + sucrose 20 g/l. 
It increased the percentage of total 
carbohydrates compared to holding in 
distilled water (control) under room 
temperature in both seasons.  

The aim of this study is to investigate the 
effect of GA3, BA, 8-HQC, CA and Sug. as 
the preservative solution to improve the 
quality of the unrooted cutting, delaying leaf 
wilting and leaf yellowing and extending the 
shelf life period of unrooted cutting of 
Dracaena marginata.  

MATERIALS AND METHODS 

This study was carried out at the Post-
harvest Lab. of Ornamental Plants and 
Landscape Gardening Res. Dept., Hort. Res. 
Inst., Giza, Egypt, during the two seasons of 
2014/2015 and 2015/2016.  The aim of this 
study is to investigate the effect of 
gibberellic acid (GA3), 6-benzyladenine 
(BA), 8-hydroxyqunoline citrate (8-HQC), 
citric acid (CA) and sugar (Sug.) as the 
preservative solution to improve the quality 
of the unrooted cutting, delaying leaf wilting, 
leaf yellowing and extending the shelf life 
period of unrooted cutting of Dracaena 
marginata. 

Plant material: 

The stem length of unrooted terminal 
cutting of Dracaena marginata was 22 cm 
and the number of leaves were 15-
20/unrooted cutting. It was harvested in 1st 
December at fully mature, healthy, 
undamaged and uniform unrooted cutting 
from local commercial ornamental farm. 

 

Holding solution treatments: 
T1: Sterilized distilled water (DW) which 

was used as a control. 

T2: GA3 at 50 ppm.                   

T3: BA at 20 ppm. 

T4: 8-HQC at 300 ppm.             

T5: CA at 300 ppm.         

T6: Sug. at 2%.                             

T7: GA3 at 50 ppm + Sug. at 2%. 

T8: BA at 20ppm + Sug. at 2%. 

T9: GA3 at 50 ppm + 8-HQC at 300 ppm + 
Sug. at 2%. 

T10: BA at 20 ppm + 8-HQC at 300 ppm + 
Sug. at 2%. 

T11: GA3 at 50 ppm + CA at 300 ppm + Sug. 
at 2%. 

T12: BA at 20 ppm + CA at 300 ppm + Sug. 
at 2%. 

T13: GA3 at 50 ppm + BA at 20 ppm + CA 
at 300 ppm + Sug. at 2%. 

T14: GA3 at 50 ppm + BA at 20 ppm + 8-
HQC at 300 ppm + CA at 300 ppm + 
Sug. at 2%. 

Unrooted cuttings of Dracaena were 
placed in glass bottles containing 500 
ml/unrooted cutting of previous mentioned 
chemical preservative solutions as well as 
distilled water as control treatment and kept 
in the Lab. at room temperature at 16±2 oC 
and 50-60% relative humidity and 
continuous lighting with fluorescent lamps 
1000 Lux for 24 h. 

Data recorded: 
The data were recorded at the end of the 

shelf life periods: 
1. Water relations: (a) water uptake (g/ 

unrooted cutting), (b) water loos (g/ 
unrooted cutting), (c) water balance (g/ 
unrooted cutting), were recorded at 8, 22 
and 36 days during the shelf life periods. 

2. General appearance, the quality of cut 
foliage was evaluated based a scale 
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ranging, 1= bad (25%) [greenish yellow], 
2= moderate (25% to >50%) [yellowish 
green], 3= good (50% to >75%) [slightly 
yellowish] and 4= excellent (75% to 
100%) [completely healthy leaves no 
wilting] as described by Sangwangkul et 
al. (2008) were recorded at 22 and 36 
days during the shelf life periods. 

3. The changing of fresh weight (%) was 
recorded at 8, 22 and 36 days during the 
shelf life periods. 

4. Vase life (days) was recorded at the end of 
shelf life period. 

5. Dry weight of unrooted cutting (g). 

Chemical composition: 
1. Pigments contents (mg/g F.W.) in leaves 

after two weeks of starting experiment 
(chlorophyll a, b and carotenoids) 
according by Moran and Porath (1980). 

2. Total carbohydrates content (%) in dry 
leaves at the end of shelf life periods, 
according to the methods described by 
Herbert et al. (2005). 

Layout and statistical analysis: 
The layout of the experiment was a 

complete randomized design with one factor, 
with 14 treatments, each treatment contained 
3 replicates and each replicate contained 3 
unrooted terminals cutting in Dracaena 
(Snedecor and Cochran, 1989). The obtained 
data were statistically analyzed using 
Duncan’s Multiple Range Test at 5% 
(Duncan, 1955). 

RESULTS AND DISCUSSION 

Water relations (g/day): 
The data concerning the effect of 

different solutions on water relation are 
presented in Tables (1 and 2) showed that the 
highest water uptake during the shelf life 
period up to 36 days of dracaena unrooted 
cutting was obtained by placing these in a 
holding solution containing T14: 50 ppm 
GA3 + 20 ppm BA + 300 ppm 8-HQC + 300 
ppm CA + 2% Sug. and the treatment of 

T13: 50 ppm GA3 + 20 ppm BA + 300 ppm 
CA + 2% Sug. as this holding solution 
increased water balance compared to the 
other treatments in all days. The same 
treatments was significantly decreased water 
loss. On the other hand, T6: sugar at 2% 
gave the lowest water uptake and water 
balance and increased the water loss in the 
two seasons. Similar results were reported by 
Gendy and Mahmoud (2012) on bird of 
paradise cut flower, Reddy et al. (1995) on 
tuberose and EL-Saka (1992) on tuberose 
and bird of paradise cut flower 

The change in fresh weight (%): 
The results in Table (3) recorded that 

T14: GA3 at 50 ppm + BA at 20 ppm + 8-
HQC at 300 ppm + CA at 300 ppm + Sug. at 
2% and T13: GA3 at 50 ppm + BA at 20 ppm 
+ CA at 300 ppm + Sug. at 2% significantly 
decreased the change of fresh weight of the 
unrooted cutting of D. marginta in all days. 
Whereas, the treatments T1: control and T6: 
Sug. at 2% increased it and the end shelf life 
before 36th day. In this respect, Abou El-
Ghait et al. (2012) on chrysanthemum 
(Dendranthema grandiflorum Kitam.) cv. 
"White Zambla" found that, all holding 
solution treatments increased change 
percentage in fresh weight of cut flower 
spike with superiority for the treatment of 
sucrose at 2% + 8-hydroxyquinoline sulphate 
at 100 ppm + citric acid at 100 ppm. 

Vase life (day) and dry weight (g/unrooted 
cutting): 

The results in Table (4) showed that 
holding Dracaena in T9: GA3 at 50 ppm + 8-
HQC at 300 ppm + Sug. at 2%, T10: BA at 
20 ppm + 8-HQC at 300 ppm + Sug. at 2%, 
T12: BA at 20 ppm + CA at 300 ppm + Sug. 
at 2%, T13: GA3 at 50 ppm + BA at 20 ppm 
+ CA at 300 ppm + Sug. at 2% and T14: 
GA3 at 50 ppm + BA at 20 ppm + 8-HQC at 
300 ppm + CA at 300 ppm + Sug. at 2% 
significantly increased the vase-life 
compared to other treatments. On the other 
hand, the treatment T1: control and T6: Sug. 
at 2% gave the lowest vase-life in the two 
seasons. 
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Data in Table (4), revealed that, using 
T14: GA3 at 50 ppm + BA at 20 ppm + 8-
HQC at 300 ppm + CA at 300 ppm + Sug. at 
2%, gave the heaviest dry weight (27.41 and 
28.28 g in the first and second seasons, 
respectively) compared to the other 
treatments, followed by T13: GA3 at 50 ppm 
+ BA at 20 ppm + CA at 300 ppm + Sug. at 
2%. However, T6: Sug. at 2% gave the 
lowest dry weight (15.26 and 20.37 g) of 
Dracaena in the two seasons, respectively. 
Those of results agreed with Pinto et al. 
(2007) on Ctenanthe setosa and Singh et al. 
(2008) on gladiolus.   

General appearance: 
Data presented in Table (4) 

demonstrated that, in the two seasons, the 
most of treatments were excellent except for 
the treatments of T1: control, T4: 8-HQC, 
T5: CA and T6: Sug. alone or with GA3 or 
BA gave good quality in 22th day, while in 
36th day, the quality was the best with the 
treatments of T14: GA3 at 50 ppm + BA at 
20 ppm + 8-HQC at 300 ppm + CA at 300 
ppm + Sug. at 2% and T13: GA3 at 50 ppm + 
BA at 20 ppm + CA at 300 ppm + Sug. at 
2%. The treatment of T6: Sug. at 2% gave 
the lowest the general appearance. A similar 
trend was obtained on Fatsia japonica and 
Rumohra adiantiformis by Heider (2015) 
showed that, the combination of 20 g/l 
sucrose + 10 mg/l BA + 200 mg/l CA + 2 
ml/l Clorox helped in enhancing the general 
appearance compared with the control in the 
first and second seasons. 

Chemical composition: 
Data presented in Table (5) mentioned 

that, the unrooted cutting of Dracaena 
holding in solution consists of T2: GA3 at 50 
ppm or T3: BA at 20 ppm increased the 
concentration of chlorophyll a, b and 
carotenoids in leaves, whereas, total 
carbohydrates % in the leaves was enhanced 
with T14: GA3 at 50 ppm + BA at 20 ppm + 
8-HQC at 300 ppm + CA at 300 ppm + Sug. 
at 2%. On the other hand, T6: Sug. at 2% 
decreased content of chlorophyll a, b, 
carotenoids and total carbohydrates %. In 

this concern (Skutnik et al., 2001 and 
Sardoei, 2014) recorded that benzyl-adenine 
(BA) and gibberellic acid (GA3) are delays 
leaf yellowing and consequently increase 
leaf longevity and reduce leaf chlorosis and 
yellowing in several cut foliage and flower 
species by increasing of synthesis of 
photosynthesis pigments. 

Recommendation: It can be 
recommended that holding unrooted cutting 
of Dracaena marginata in solution 
containing GA3 at 50 ppm + BA at 20 ppm + 
8-HQC at 300 ppm + CA at 300 ppm + Sug. 
at 2%, followed by solution GA3 at 50 ppm + 
BA at 20 ppm + CA at 300 ppm + Sug. at 
2% to improve quality and longer vase life 
was reached 50 days.   
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 العقل الغير مجذرة للدراسينا مارجيناتابعد الحصاد على مالات امعمأثير بعض ت
 

 ياسر محمدعويس الشويخ و  زينب حسنى الصادق ،إحسان السيد عبده الديب

 .مصر ،الجيزة ،مركز البحوث الزراعية ،معهد بحوث البساتين ،قسم بحوث نباتات الزينة وتنسيق الحدائق
 

 
معهد بحوث البساتين  -قسم بحوث نباتات الزينة وتنسيق الحدائق- بحوث تداول الزينة معملأجريت هذه الدراسة في 

. الهدف هو دراسة تأثير ۲۰۱٦/ ۲۰۱٥و  ۲۰۱٤/۲۰۱٥خلال الموسمين  مصر -الجيزة  -الزراعيةمركز البحوث  -
كينولين سترات وحمض السيتريك  هيدروكسي-۸المحتوية على حمض الجبريلليك والبنزايل أدنين و الحفظ محاليل

 وزيادة هاذبولوالأوراق إصفرار وتأخير  العقل الطرفية الغير مجدرةعلى تحسين جودة والسكرومقارنتها بالماء المقطر
حمض  من الآتى: أدت المعاملة المكونةينا مارجيناتا. وأظهرت النتائج سدراال لنبات مجذرةغير ال رفيةطل القعلا عمر أوراق

 هيدروكسى كينولين سيترات-۸+ جزء في المليون  ۲۰ بتركيز بنزايل أدنينجزء في المليون +  ٥۰ بتركيز جبريلليك
 المكونة المعاملةيليه ثم   %۲روز جزء في المليون + سك ۳۰۰ بتركيز حمض سيتريكجزء في المليون +  ۳۰۰ بتركيز

 بتركيز حمض سيتريكجزء في المليون +  ۲۰ بتركيز بنزايل أدنينجزء في المليون +  ٥۰ بتركيز حمض جبريلليك من
 ئى بالإضافة إلى تحسين جودةن المااتزوالإ متصاص الماءإزيادة معنوية  في  إلى %۲روز جزء في المليون + سك ۳۰۰

والكاربوهيدرات الكلية،  ويداتالكاروتينو ب، أتركيز الكلوروفيل وزيادة فترة عمرها وزيادة  مجذرةغير ال رفيةطل القعلا
 .لات الأخرىامعملبا، في جميع الأيام مقارنة المفقودالماء كما أدت إلى خفض كمية 

 من حمض جبريلليك مكونينا مارجيناتا في محلول سدرالل لطرفية الغير مجذرةالعقل ا بوضع يوصى التوصية:
 ۳۰۰ بتركيز هيدروكسى كينولين سترات-۸+ جزء في المليون  ۲۰ بتركيز بنزايل أدنينجزء في المليون +  ٥۰ بتركيز

حمض  من المكونيليه المحلول % ۲روز جزء في المليون + سك ۳۰۰ بتركيز حمض سيتريكجزء في المليون + 
جزء  ۳۰۰ بتركيز حمض سيتريكجزء في المليون +  ۲۰ بتركيز بنزايل أدنينجزء في المليون +  ٥۰ بتركيز جبريلليك

 لتحسين جودة العقل وزيادة عمرها.  %۲روز في المليون + سك
 




