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ABSTRACT

Prolonged vase life of a cut flower sorely depeoidshe post-harvest treatment and handling giveih. fthere are
many factors both biological and man-made that itesushorter vase life and reduction of quality rafse cut
stems. A laboratory experiment was carried to eatuhe potential of post-harvest treatments Bid@b(chlorine
dioxide) and HTH (calcium hypochlorite) on the dtyaland potential of prolonging vase life of Friscose
cultivars. The experiment was arranged as a 3x2diaal laid in a completely randomised design (CRDhere
were 6 treatments replicated 3 times to give 18arpental units. The 2 factors were postharvestittmh and
hydration period. The postharvest solution factad!B levels: Biox solution, HTH solution and tapterawhilst the
hydration period factor had 2 levels: 2 hours andh@urs. Numbers of fully open, half open, stemisuat stage,
stems with botrytis spores and bent neck stems memded and evaluated. There were significarfiedénces
(P<0.05) in number of fully open stems, stems \bithrytis and stem straightness. However, there weve
significant differences (P>0.05) on number of haffen stems and stems that remained at bud stageadt
concluded that Biox 5000 had an effect on stemigitaess, disease incidence and petal openness.
Recommendations of Biox 5000 at 200 ml were advisbd used as a standard post-harvest treatmemtaintain
quality and vase life of Frisco rose cultivar.
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INTRODUCTION

Roses Rosahybrida L.) are valuable cut woody perennial flowers thatong to the Rosaceae family which has
been classified as the fourth largest rank of pctido worldwide [1]. In United States, roses’ ino®mrossed up to
$23.5 million, with California being a leading €dP]. In Zimbabwe roses are grown for export, tigin market
being Europe particularly Holland [3]. As cut flosseroses have short vase life that relates tdestkyproduction
as it causes wilting, bent necks and vascular lalgekoy air embolism and microorganisms proliferaf#]. Vase
life is defined as the time taken by a cut stenfiotiage to retain its appearance in a vase [5].eRdsave certain
economic importance as they are used as ornanmatas, in perfume making industries, food and kdimdustries,
and also can be used to make medicine and indarsiry [6].

Vase life is one of the most important charactiesstietermining the commercial value of ornameptahts [7].
Vase life is vital in cut flower production as ietgérmines the market price of many flowers [8]. Tase life of
roses is affected by numerous factors such aposirammed death, senescence, dehydration or i@ssionilates
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and substrates [9]. Water relation and balancespthg main role in postharvest quality and endwaic cut
flowers and water relation disturbance at some tpmirtime is principally the reason of short vagfe for cut
flowers [10]. Bleeksma and van Doorn [11] stateat thater relation interruption is typically duertécroorganism
proliferation in vase solution and clogging uplie basal end of the cut flower stem by microbes.

Apart from vessel blockage, bacteria dischargesineeses and other lethal compounds and ethyleneifaetared
speeds up senescence [12]. It has also been faunthat besides vase life being reduced, interomptf water
relation in rose cut stems causes some physiolodisarders such as bent necks, lack of flower omgnand
wilting of the leaves accompanied by improper pefsnness. The control and reduction of microhialiferation

is a precondition for prolonging quality and permacy of cut flowers, particularly for cut stems. e other hand
applied biocides could also severally or predomiyadisturb other physiological functions of cuests mainly
their photosynthetic tissues, function and membra@eneability because of their noxious compoundsedzd
during postharvest expansion and aging [13].

The use of post-harvest treatments such as silite) silver thiosulfate, and hydroxyl quinolisad ethanol
avoids vascular blockage and ethylene action [Héjwever, some of these compounds such as silvexteniand

silver thiosulphate have been reported to havdaiisd ecological risks and health hazards whilemopost-harvest
solutions such as hydroxyl quinoline have showmippyto-toxemic effects [15]. In the cut stem nwrthere is a
vital need for maintaining treatments that contntitrobial pollution effectively and beside that dot show

environmental risks and phytotoxicity [10]. Thisegeis vital in enhancing the quality and vase difeéoses so as to
satisfy the needs of the end users. Usually th&kehaequires disease free plants and also pespfaegs with no

cut worms, botrytis, powdery mildew, downy mildearown gall and also stems with upright straightndss

achieve the above standards vase life has to Hengexd to some extent by elimination of microbesrsafter

harvest and this is achieved by use of effectivet-parvest treatments. Therefore, there is to etaldhe

effectiveness of Biox 5000 and calcium hypochlo(Ha T) as alternatives vital in enhancing the ouyadind vase
life of roses so as to satisfy the needs of theuseds.

It therefore becomes imperative to evaluate thesmg@l of Biox 5000 (chlorine dioxide) and HTH (ciaim
hypochlorite) post-harvest treatments on quality ease life of rose cut flowers.

MATERIALSAND METHODS

Study site

The study was conducted at Southern roses, sitUfiekin east of Harare, Zimbabwe. The area is ldcatea
latitude of 31°08' E and 17°55' S and an altitud24d@9 m above sea level. The area falls under ndafarming
Region Il of Zimbabwe's Agroecological zones, vdthaverage temperature of 25°C.

Experimental design and treatments

The experiment was arranged as a 3x2 factorial itaid completely randomised design (CRD). Thereewer
treatments replicated 3 times to give 18 experialeumits. The experiment had 2 factors which wegstlparvest
solution and hydration period. The postharvesttsmufactor had 3 levels: Biox solution, HTH soari and tap
water whilst the hydration period factor had 2 Isv& hours and 4 hours.

Experimental procedure

Three containers were prepared containing threferdift solutions:viz: HTH, Biox 5000 and tap wat@me
hundred and eighty stems of Frisco rose varietyeviarvested using secateurs at bud stage and @iatsibility,
2’5 position as required by the market Dutch Auasio Sixty stems were allocated in each bucket atglgr
Flowers were moved to the hydration room after ésirfor two hours and four hours hydration timehwéss than
12°C temperature conditions to remove field haatss and waiting to be graded. Two hours latdryofation, 30
upright stems were selected from each bucket,paidfor the bottom four leaves, bunched and labségrrately
HTH (2 hours), Biox 5000 (2 hours) and Tap wateh@®2rs) and they were packed in a box with cottoprevent
mechanical damage. The box was left in a cold raader 3°C for 48 hours. For the remaining stenteérbucket,
hydration time was increased for 2 hours to makehiburs. After 4 hours, the same procedure wagdaout as for
the first flowers but this time they were labeletatirs.

Vaselifelayout in thelaboratory

After 48 hours of flowers being in the cold roor8, vases were laid in a laboratory to assess vigsarid ten stems
were allocated in each stem. The vases were tresitbd20 ppm chlorine to disinfect diseases andtrk lof
borehole water was put in each vase. A pulsingrireat, Rose food (Rosa big™) was added in the vestbs
stems to prolong vase life. Ten stems were allocateach vase as treatments and labeled sepaaat@lyours and
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4 hours according to the way they were hydrate@. @tperiment was monitored daily and data collectias donge
after seven days.

Data collection and analysis

Numbers of fully open rose cut stems, half opemstestems with botrytis, bent necks and half ogems tha
remained at bud stage, were taken on daily basie. data was analysed using GenStat statisticalagackl"
Edition. Least significant difference (LSD) was used to sejgamgeans at 5% significance le'

RESULTSAND DISCUSSION

Petal openness

There was significant difference (P<0.05) in thember of fully open stems recorded through evalgatine
potential of HTH,Biox 5000 and tap water p-harvest solution. After 7 days of vase life andnrstquality
assessment Biox 5000 scored the highest numbéemtshat were fully open followed by HTH and taatev thai
scored the least number of stems that were fulgn(Fig. 1). Flowers in the 2 hours hydration periai thigher
mean number of fully open cut stems than thosénén4t hours hydration period (Fig. 1). Generallyt-harvest
treatments and hydration time showed a signifigaetaction (P<0.001
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Fig. 1: Effectsof postharvest solution and hydration time on fully open rose cut stems

Generally, the findings are similar Bahrehmancet al [16] who observed that flower opening was highes
stems under chemical postharvest treatments coohparthe contro Biox treatment at 2 hours performed be
because it is more stabilized chlorine and itsvactingredient does not dissociate fa{17]. On the other hand,
HTH which is calcium hypochlorite dissociates fastepecially after 2 hou18]. This is why it recorded a low:
number of fully open stems at 4 hours hydratioretiffiig. 1). Tap water recorded the least stemswieat fully
open This can be attributed to lack of aluminum sutphand a wetting agent in tap water which mighter
increased microbial proliferation resulting in b&a@l plugging of cut flower stems reducing itsiedty as a po-
harvest treatment. The least stettrat were fully open may be linked to bacterialgging and air embolism forme
especially by salt water. This also applies to bpn stems that were recorded in this experiment though ther
were no significant differences on number of haléostems as illustrated (Table 1). The results arélairto a
report by Mayerset al. [19] that cut flowers species had the ability to mamtdieir freshness after pulsing w
postharvest treatment compared to untreated csi

There was no significardifference (P > 0.05) in stems that attained lo@lén bloom among the 3 posthan
treatment solutions. However, HTH scored the highesiber of stems that were half open followed dyy watel
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while Biox scored the least. There was also noifstgmt interaction (P>0.5) between post-harvedttsmn and

hydration time in the treatment means (Table 1). Half open stems these results obtained may bedirk

undesirable temperatures received by stems regufiirhalf open stems. Cut stems are usually hasest bud

stage so as to reduce desiccation, susceptibiitynechanical damage and also increasing packingitgien
Moreover, Hussen and Yassin [20] reported thaflouters can be greatly affected by the chemical position of

the vase solution. Failure of the stems to bloomadao be attributed to genetic traits of that #ow

Table 1: Effect of postharvest treatment and hydration time on number of half open stems, number of stemsat bud stage and number of
stemswith botrytis spores

Treatments Half open Bud stage Botrytis
HTH 2 hrs 1171 1.052 1.742
HTH 4 hrs 1.052 1.344 1.744
Biox 2 hrs 1.342 1.052 0.88
Biox 4 hrs 1.462 1.255% 0.88
Tap water 2 hrs 1.344 1.44 1.642
Tap water 4 hrs 1.344 1.052 2.12F
Grand mean 1.286 1.914 1.512
Fprob 0.584 0.863 <0.001
CV % 21.3 22.9 17.9
L.S.D 0.4882 0.4869 0.4809

Means followed by same superscript letter weresigntificantly different at P<0.05.

There was no significant difference (P>0.05) intsetehat remained at bud stage among the treatmeititsBiox
5000 scoring the highest number of stems that meedaat bud stage followed by HTH and tap water twvhic
recorded the least number of stems that remainbddastage (Table 1). There was also no signifigaetactions
(P>0.05) between the two factors (hydration timd post-harvest solution). All treatments showedsigmificant
differences on flowers remaining at bud stage &midan be attributed to the fact that stems migitithave been
harvested at the correct cut stage even thoughtlitee states that roses are harvested at bud stage

On petal openness, Biox 5000 generally performeteibéhan other treatments. This can be attributedhe
presence of a wetting agent sanawett which wasdadtien the Biox solution treatment was prepareds Tbncurs
with Baird and Zublena [21] who reported that atimgt agent reduces surface tension; this therefureeases
water uptake through the stem. This also agreds Réid [22] who reported that a wetting agent reduwater
deficit in stems and leaves thereby contributingationger vase life of cut roses. Wetting agentsmmte water
uptake in cut stems during dry transport by redysinrface tension of water [23].

Botrytis sporulation

There was significant interaction (P<0.001) betwdwgmration time and post-harvest treatment amorg th
treatments in the mean number of stems with bstgibres among the treatments. Tap water (moststilsie) at
both hydration times exhibited the highest diseias&lence percentage (number of stems with botrgpisres)
followed by HTH (least susceptible) while with Bi&@000 (most resistant) scored the lowest percerabgéems
with diseased stems (Table 1). Tap water at 4 hbydsation time was the most susceptible treatnierthe
experiment as it recorded the highest number ohsteith botrytis followed by HTH. These results ammilar to
what was reported by Hatarat al. [24] who observed highest bacterial counts ondetrol treatment, distilled
water. This can be due to the fact that longer dyoin periods in water promote humid conditions akhhighly
favour germination of botrytis spores (Bissett, 200rhis is in agreement with OMAFRA [25] who refmmt that if
cut stems are left inside water solutions, botrgperes grow rapidly since wet conditions favoud attivate
germination of spores. Moreover, this could be tluaghe fact that since they are no chemical compiné
eliminate these spores in tap water, many botsfimres grew. Botrytis spores observed in cut steeased with
HTH can be attributed to the fact that HTH disstesdaster [18] hence encourages fungal sporulation

Stem straightness

There was also significant interaction (P<0.05)weetn hydration time and post-harvest treatment antbe
treatments in the stem straightness in terms ohtimber of stems with bent necks .Tap water atutshbydration
time scored the highest number of stems with beok® followed by HTH at both hydration times anstliaBiox
5000.which recorded the least number of stems lvétit necks (Fig. 2).

32
Scholars Research Library



Geoffrey Tawanda Mupandanyamacet al Annals of Biological Research, 2014, 5 (10):29-34

2.5

1.5

0.5

Mean number of bent stems
|_\

HTH 2 hrs HTH 4 hrs Biox 2 hrs Biox 4 hrs Tap water 2 Tap water 4
hrs hrs

Treatments

Fig. 2: Effects of postharvest solution and hydration time on stem straightness

Tap water had the highest number of stems with becoks (Fig. 2). This can be attributed to the faat tap wate
lacks chemical treatment hence is most likely teehbeen contaminateby microorganisms. Mclntos[26]
reported that bent necks are physiological dis@rddrcut stems caused by air emboli, bacterial gihgy and
subsequent poor water flow into the bloom. Whethenped from a home well, tap water can containngeaaof
contaminants that harm plants. Moreover, tap watén ekcess salts can prevent roots from absorbinggmwatel
and nutrients [27&nd salt water negatively affects plants by dehyayahem resulting in bent necks. Ram{28]
also reported that tap veattreated with chlorine and fluorine may causeesimdble effects if used in larg
amounts. However water flow has also been attribute blockage caused by particulates clogging thlerx
[22,29].

Bent necks in tap water can also be attributece caused by vascular occlusion, which inhibits watgrply to the
flowers [22]. The observed cloudiness in the vase solution cbalet been due to precipitation of particulates
occluded stems and led to the development of beeka1 Addition of a wtting agent which reduces surface tens
of water increased uptake through the stem andwhbising agent was lacking in HTH and tap water tvais
available in Biox 5000. Reduced water uptake hasstown to decrease vase life when there arerbolydrates
in the vase water. It has also been reported thabksms are thought to be mostly bacterial in raguch that th
addition of compounds with antibacterial effecteaily reduces the occurrence of bent n22,29,30].

CONCLUSION

The resultof the present study showed that Biox 5000 prompgdl openness, reduced disease incidence in
of number of stems with Botrytis spores and resuite maintenance of good stem straightness aslitcedl the
number of bent stems. Biox 5000 thus roved quality of the stem and showed potentialrofgnging vase life t
more than 10 days. This solution can thereforedess by rose producers for postharvest treatmetttecflowers ir
order to improve quality and vase life. However,HH1s also a sperb alternative for postharvest treatmen
flowers where Biox 5000 is not available. Tap watmnluced rose stem quality and subsequently sifelhénce
cannot be used for postharvest treatn
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