ORI e e Devenbe, 2009 v 4 e 1 2: 204

Extension of vaselifeof cut chrysanthemum (Chrysamthemum moriifolium
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ABSTRACT

With an objective of improving the post harvest life of cut chrysanthemum flower cvs. whiTe Fizil anp PeacH Fizil, were harvested when the
flowers fully opened and taken to the laboratory within 24 hours after harvest. The flowers were treated with Aluminium sulphate (Al,
(S0,),) (100, 200 and 300 ppm) and Cobalt sulphate (CoSO,) (0.5, 1.0 and 1.5 m M ). The best concentration obtained from previous trial
was treated with sucrose (2 and 4 %). Finally, the best combination obtained from combining mineral salts and sucrose was incor porated
with germicide, 8- Hydroxy Quinoline Sulphate (8- HQS) at 100 and 200 ppm. Among the treatments tested, 300 ppm Al, (SO,),+ 4 %
sucrose + 100 ppm 8- HQS had recorded maximum vase life of 25.8 days in cv. white rizi as compared to 14.8 days in control and
registered better water balance (+ 8.0 ) in comparison to control (- 10.0). Whereas, in case of cv. peacH rizi, 0.2mM CoSO, + 4 % sucrose
not only showed increased vase life of 29.0 days against 19.2 days in control but also recorded positive water balance (+ 20.8) verses

control (- 8.6).
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INTRODUCTION

Chrysanthemum (Chrysanthemum morifolium
Ramat.) is grown for its attractive, elegant, decorative
flowerswith different colour shades. The termination of
vaselife of many flowersis characterized by wilting and
senescence of petals. Cobalt has been shown to reduce
transpiration rate, microbial growth, increase the water
retention and at higher levelsit istoxic for fungal growth
(Venkatarayappa, 1983). Aluminium compounds acidify
the holding solution and lower the pH thus, reducing
microbial growth and devel opment. In addition, aluminium
ionsaffect the stomatal status by diminishing the opening
and subsequently decrease the water evaporation. The
aluminium sulphate acts as an effective bacteria filter
(Put et al., 1992). The main effects of sucrose were to
inhibit the physiological deterioration, to maintain
respiratory substrates and to enhance protein synthesis
(Hayashi and Todoriki, 1996). The 8-HQS has strong
inhibiting effects on fungi, yeast and bacteria.

MATERIALS AND METHODS

The cut chrysanthemum cvs. WHITE FIZII and PEACH
Fizll flowers were received from the Dutch flowers for
vase life study, which were harvested when the flowers
fully opened and brought to thelaboratory within 24 hours.
The flowers were sorted out for uniform flower size so
as to maintain uniformity within the replications. The
stems were then cut to a uniform length of 50 cm and
stripped off al but thetop five pairsof leavesin both the
cultivars. Then each flower stock was placed in a500 ml

bottle containing 250 ml of aqueous solutions of duminum
sulphate and cobalt sulphate used individually or in
combination with sucrose and or 8- HQS, distilled water
or deionized water as control.

Each treatment unit considered of five flowerswith
each flower represented a replication. Observations on
water relations and vase life were recorded.

RESULTS AND DISCUSSION

In both the cvs. wHITE Fizil and PEACH FiziI, the
maximum cumulative water uptake was recorded in
treatment with CoSO,. The treatments, 1.5uM (98.40g/
fl) and 0.5uM CoSO, (106.80g/fl) recorded maximum
cumul ative water uptake as compared to control (58.00g/
fl and 73.60g/fl) in cvs. WHITE FIZIl and PEACH FIZIl,
respectively (Table 1). Cobalt ion suppressthe microbial
growth and devel opment and thereby, reducesthe vascular
blockage. Similar results were recorded by Saradhi and
Ram (1989). Treatment with 0.5uM CoSO, in both the
cultivars resulted in positive water balance. This is in
accordance with the results of Reddy (1988).

Among the treatments, the maximum vase life of
22.20 days was recorded in 0.5uM CoSO, in cv. White
Fizii. Theextension of vaselife using CoSO, isattributed
to cobalt ionsacting asainhibitor of ethylenebiosynthesis
and action (Halevy and Mayak, 1981). The Peach Fizii
flowersrecorded maximum vaselife of 23.00 daysin 300
PPMAL(SO,), vasesolution. Theseresultsareinlinewith
the observations made by Rajagopal an and K hadar (1993).

Among the different concentrations of Al (SO,) and
CoS0O, the best concentration was selected and further
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Table 1: Effect of mineral salts as vase solution on water relations and vase life of cut chrysanthemum flower cvs. wHITE FIzII and

PEACH FIZII

White Fizii Peach Fizii
Treatments CWU (gffl)  CWL (gffl)  Balance V(":‘js;y 'S')f ©  CWU(gfl) CWL (gfl) Balance V(":‘f;y 'S')f e
Al,(SO;)3100ppm 52.80 58.00 -5.20 19.00 89.20 91.60 -2.40 21.40
Al(SO,)s 200ppm 65.20 67.80 -2.60 17.80 67.80 69.60 -1.80 2220
Al(SO,) 300ppm 74.40 76.40 -2.00 21.40 68.00 66.60 -1.40 23.00
C0S0, 0.51M 92.40 87.80 4.60 2220 106.80 102.00 4.80 21.40
C0S0,1.0uM 95.20 96.60 -1.40 18.20 91.20 94.40 -3.20 20.20
C0S0, 1.5uM 98.40 101.60 -3.20 17.40 93.40 102.00 -8.60 19.40
Control 58.00 63.40 5.4 17.40 73.60 8220 -8.60 19.00
E tog . R . . . .
SE. + 123 0.89 0.30 0.98 123 0.75
C.D. (P=0.05) 358 2,60 1.47 2.85 3.56 219

* CWU: Cumulative water uptake  CWL: Cumulative water loss

Table 2 : Effect of best concentration of mineral saltsin combination with sucrose as vase solution on water relations and vase

life of cut chrysanthemum flower cvs. WHITE FIzIl and PEACH FIZII

White Fizii Peach Fizii

Treatments Cwu CWL Vaselife Cwu CWL Vaselife

(gl) (g/l) Badance  “qayg  (@f)  (@f)  BATM® (s
Al5(S0O,4)3300ppm+ 2 % sucrose 63.20 66.20 -3.00 17.00 57.00 65.80 -8.80 15.00
Al5(S0O,4)2300ppm+ 4 % sucrose 59.40 66.60 -1.20 23.40 65.40 65.00 0.40 25.80
CoSO, 0.5uM + 2 % sucrose 94.00 93.80 0.20 23.00 76.60 75.00 1.60 25.00
CoS0O, 0.5uM + 4 % sucrose 92.00 86.80 5.20 23.40 142.40 121.60 20.80 29.00
Control 84.80 90.60 -5.80 17.00 73.60 82.20 -8.60 19.20
F- ta * * * * * *
SE+ 1.24 1.18 0.81 1.06 1.04 0.43
C.D. (P=0.05) 3.66 3.49 2.39 3.14 3.09 1.28

* CWU: Cumulative water uptake CWL: Cumulative water loss

combined with 2 and 4 % of Sucrose. In cv. PEACH FIZII,
0.2uM CoSO, + 2 % sucrose recorded maximum
cumulative water uptake of 94.00g/fl, however, same
concentration of CoSO, al ong with 4% sucrose accounted
better positive water balance (5.20). Applications of
sucrose exogenoudly into the vase solution resulted in
positiveinfluence of thewater balancein roses (Yogitha,
1997) and in tuberose (Murali, 1990). This could be
explained that effect of sugars on closure of stomata
combined with decreasein water |ossleading to decrease
intranspiration (Van doorn, 1997).

In cv. wHITE Az, the maximum vase life of 23.40
dayswasrecorded in holding sol utions containing 300 ppm
Al(SO,),+ 4% sucroseand 0.5uM CoSO, + 4 % sucrose
as compared to control (17.00 days) (Table 2).

In case of Peach Fizii, maximum cumulative water
uptake of 142.40g/fl and prograssive water balance of
20.80 was recorded in vase solution containing 0.5uM
CoS0, in combination with 4 % sucrose. Thiscombination
al so showed maximum vaselife of 29.00 daysas against
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control (19.20 days). Sucrose enhance the vase life by
improving therole of cytokininsin delaying senescence
of cut flowers by reducing the effect of ethylene action.

Between the two levels of sucrose tried with best
concentration of minerd salts, the good comboination again
tested with 100 and 200 ppm of 8-HQS. In White Fizii
flowers, the holding sol ution consisting of 0.5uM CoSO,
+ 4 % sucrose +100 ppm 8-HQS recorded maximum
cumulative water uptake of 78.60 g/fl. Whereas, vase
solution comprising of 300 ppm Al(SO,),+ 4% sucrose
+ 100 ppm 8-HQS showed better water uptake (8.00)
and also recorded maximum vaselife of 25.80 days(Table
3). Theresultsarein parallel to the observation made by
Yogitha (1997) in rose cv. Cream Prophyta.

In case of cv. PEACH FIzII the maximum cumul ative
water uptake (73.60g/fl) was observed in control. Inspite
of 8-HQS is being bactericide reduced level of water
uptake was noticed. This can be inferred that microbial
contamination could be the explanation for the decrease
in water uptake and this reduction may be due to a
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Table 3 : Effect of best concentration of mineral salts and sucrose in combination with 8-HQS as vase solution on water relations

and vase life of cut chrysanthemum flower cvs. WHITE Fizil and PEACH FizII

White Fizii Peach Fizii

Treatments Cwu CWL Balance Vaselife cwu CWL Balance Vaselife

(gfl) (g/fl) (days) (g/fl) (gfh) (days)
Al5(S0,4)2300ppm+ 4 % sucrose + 75.00 67.00 8.00 25.80 64.20 58.20 6.00 26.20
100ppm 8-HQS
Alx(S0,)3300ppm+ 4 % sucrose + 70.80 69.60 1.20 24.80 60.40 53.60 6.80 24.00
200 ppm 8-HQS
CoS0, 0.5uM + 4 % sucrose + 100 78.60 74.80 3.80 24.20 62.20 67.00 -4.80 19.80
ppm 8-HQS
CoS0, 0.5uM + 4 % sucrose + 200 65.80 67.90 -2.00 18.40 47.20 51.60 -4.40 20.80
ppm 8-HQS
Control 58.00 68.00 -10.00 14.80 73.60 82.20 -8.60 16.00
F' tea * * * * * *
SE. £ 1.18 134 0.51 141 1.84 0.60
C.D. (P=0.05) 3.49 3.95 1.52 4,18 3.07 1.77

* CWU: Cumulative water uptake

physiological blockage and or varietal effect (Jonesand
Hill, 1993). The better water balance (6.80) was noticed
in the treatment, 300 ppm Al,(SO,),+ 4% sucrose + 200
ppm 8-HQS. The maximum vase life of 26.20 days was
recorded in the vase solution containing 300 ppm
Al (SO,),*+ 4% sucrose + 100 ppm 8-HQS as compared
to control (16.00 days). The results are similar to the
results obtained by Garibaloli and Deambrogio (1993) in
Cut roses.
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