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ABSTRACT

Incor poration of tropical foliages of magnificent hues and shape are quite contemporary but statusin domestic and
export markets duo are deep-rooted. But post-harvest behavior of few commercially viable cut foliagesviz. Aglaonema
commutatum macculatum Schott, Asparagus plumosus Bekar, Cordyline terminalis cv. ‘Firebrand’ L. Kunth,
Nephrolepis cordifolia L. and Spathyphyllum x Clevelandii L. are less investigated. In this backdrop the current
experiment was conducted to evaluate pulsing effect under ambient condition of sucrose 4%, sucrose 4%
+AgNo;@100 and 200ppm, sucrose 4%+ Al,(S0,);@100 and 200ppm and sucrose 4%+ Disprin 1(490mg) and
sucrose 4%+ Disprin 2 (980mg) to regulate aforementioned foliage's senescence and post-harvest deterioration.
Combination of Al ,(SO,)5 @ 200ppm+ sucrose 4% yielded protracted vase-life of 29, 12.66 and 7 daysin Aglaonema
sp., Nephrolepis sp. and Spathyphyllum sp. respectively while fusion of sucrose 4%+ AgNo;@100 and 200ppm
both exhibited significant longevity of 13 and 14 days for Asparagus sp. and Cordyline sp. respectively. In
Soathyphyllumsp. only sucrose 4%+ disprin @ 490 mg contains acetylsalicylic acid, calcium carbonate and citric
acid efficiently prolonged vase-life. In N. cordifolia only two biocides and disprin@490mg along with sucrose4%
failed to improve the total water uptake while elevated uptake of solutes was prominent in all employed foliages.
Enhanced pigment level was observed in all treatment combinations. Conclusively, pulsing by combination of 2

biocides with sucrose 4% can fruitfully magnify these cut foliage's longevity.
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Ornamental foliage plants play an important rolein
interior decoration and a so fetch good returnsin terms
of money from domestic and international market (Shtein
et al., 2009). Freshness of ferns, splash of colors in
Cordyline sp., the tender Asparagus sp., the deep green
leaves of Aglaonema sp. or the glossy green leaves of
Spoathiphyllum sp. against the background of its white
spathereflect thedignity and charm of foliagesdepicting
youthful exuberance of beauty (Reid and Jiang, 2012).
Considering theworld widefloricultural trade, the export
trade of cut flowers and foliages has been expanded
rapidly inamost all developing and devel oped countries
(Mukherjee, 2008). According to theflower trade report
of theworld (2014), total value of foliagetrade amounted
to 1319 million US $ in the world (Source- Flora
Holland) and constituted 15 per cent of total floricultural
trade. Now-a-days, several tropical foliage plants are
gaining export value in temperate states of Europe and
America owing to scarcity of floral materials during
extreme climatic condition (Abou-dahab et al., 2013,
Bayleyegn et al., 2012). On other words, foliagesbeing
preferred over flowers dueto their endurance under low
temperature situation.

Fortunately foliage's less susceptibility to rapid
wilting and last long in flower arrangement as a filler
element (Sindhu and Rajeevan, 2005) escalateitsfame.
On the contrary, they undergo a sequential
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disorganization of cell organelles (Perera et al., 2009)
which ultimately impair the quality and ornamental value
whereas color change is the most common symptom of
leaf senescence a highly organized process involving
structural, biochemical and molecular changes leading
to disruption of water balance, degradation of quality
characteristics and desiccation within a short period
(Weaver et al., 1998) regulated by various external and
internal factorswhich actssynergistically (Saha, 2009).

Major reasonsfor various post harvest loss are stem
blockage and ethylene production at cut end of the stem
or leaves can be mitigated through chemical agents
applied as pulsing or holding solution either alone or in
combination (Faragher et al., 2002). Fujino et al., (1983)
found fivefold increase in vase-life of Adiantum
raddianum by solutions containing 25 mg "1 Ag* while
citric acid@ 300 mg |1, benzyl adenine@ 10 mg -1 and
aluminum sulfate and gibberelin @ 50 mg |1 both also
enhanced the longevity of Asparagus densiflorus
effectively (Singh and Singh, 2002).

Thus, due to enhanced value of different form,
texture, color and freshness of well-furnished sprays
along with stem, the current study was conducted to
explore the impact of dissimilar chemical solutions as
pulsing treatment on durability and freshness of
aforementioned decorative cut foliages under ambient
condition.
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MATERIALSAND METHODS

Fresh, uniform, mature leaves of each employed
specieswere collected from different Agri-Horticultural
Society of India (AHSI) during the early hours of
morning. Here, Cordyline terminalis and Aglaonema
commutatum macculatum leaves were summoned from
the garden of National Library, Kolkata, Nephrolepis
cordifolia and Asparagus plumosus from Mallickghat
flower retail market, Kolkata and Spathyphyllum x
Clevelandii from Agri-Horticultural Society of India
(AHSI), Kolkata during the month of December, 2013.
After fetching them under the ambient condition, 3-5cm
portion of leaf petiole were recut followed by placing
theminabucket of water to avoid possibleair embolism
of xylem vessels and it was continued upto 1 hour till
they were put into respective treatment solutions. Before
subjecting them in different pulsing treatments, the
oppositelength of dressed cut stemsof each specieswere
maintained i.e 10, 9, 15, 7 and 10 cm for C. terminalis,
A. commutatum macculatum, N. cordifolia, A. plumosus
and Spathyphyllum x Clevelandii respectively. For this
investigation, total 8 treatmentsincluding control were
used such as sucrose 4% (200ml), sucrose 4% (200 ml )
+AgNO5; @ 100ppm, sucrose 4% (200 ml ) + AgNO4
@ 200 ppm, sucrose 4% (200 ml ) +Al, (SO,); @ 100
ppm, sucrose 4% (200 ml ) + Al, (SO,); @200ppm,
sucrose 4% (200 ml)+ 1 disprin tablet (490 mg), Sucrose
4% (200ml) + 2 disprin tablets (980mg) and lastly
distilled water as control. Requisite amount of chemicals
were weighed (1ppm= mg 1”1 and 1% = 10,000ppm)
and the respective pulsing solutions were prepared
accordingly in distilled water. Disprin tablets were
utilized by dissolving in sucrose solution. Thereafter,
200ml. of ready solutionswere poured into conical flasks
followed by wrapping of their mouth using impermeable
plastic coated paper to minimize evaporation lossand a
holewasdlit at itscentreto insert theleaf petiole. Pulsing
treatment was provided to twigs by dipping them in
respective solutions for 48hrs. followed by placing in
distilled water till their effective vase-life. Weights of
conical flasks alone as well as with solutions were
measured whileinitial fresh weight of frondsalong with
pigment estimation (chlorophyll and anthocyanin) was
also executed before commencement of experiment.
Observations were documented on water uptake and
change in mean fresh weight of leaf upto 192 hours.
Collaterally, vase life studied up to the senescence. The
experiment was conducted in the laboratory of the
Department of Horticulture, Institute of Agricultural
Science, University of Calcutta, Kolkataand throughout
the experiment the temperature range of 12.2-24.10C
and relative humidity of 48-65 per cent were recorded.
The room was illuminated with aid of five fluorescent
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tube lights of 40 watt each for 24 hours and intensity
varied from 30-60 lux.

The experiment was laid out in Complete
Randomized Design (Panse and Sukhatme, 1985)
maintaining single twig in each conical as replication
and 3 replications for each treatment. The data were
subjected to ANOVA using SPSS 10.0 statistical
package. The treatment means were compared by
Duncan’s New Multiple Range Test (DNMRT) at 5 per
cent probability level.

RESULTSAND DISCUSSION

Improvement in mean fresh weight only was
observed upto 48 hrs and thereafter sharp decline was
noted at 96 hrsand onwardsirrespective of al treatments
and species (Fig. 1). Observations of Aros et al., 2016
arein correspondence with our findings. Significant gain
in fresh weight was obtained by sucrose 4% alone (4.26
and 2.26gm) incaseof C. terminalisand S. x Clevelandii
respectively asit in general improves water uptake and
reduce proteolytic breakdown (Halevy, 1995).
Combination of sucrose 4% + AgNO,; @ 100ppm uplift
the fresh weight by 1.93gm as compared to control
treatment concerning A. commutatum macculatumwhile
both concentrations of silver nitrate along with sucrose
4% for S. x Clevelandii failed to show itsability (Table
1). Combination of sucrose 4% along with Al, (SO,)
@100 and 200 ppm duo in N. cordifolia enhanced the
mean fresh weight of 0.40g while both concentrations
of the same also increased 0.67 and 4g of weight in A.
commutatum macculatumand C. terminalisrespectively.
Findings of Nooh et al., 1986 and Sivaswamy and
Bhattacharjee, 2000 are quite alike with our present
outcome. On the other hand, use of disprin @ 490 (1
tablet) and 980 (2 tablets) mg both with sucrose 4%
surprisingly boosted up only A. commutatum
macculatum’'s and N. cordifolia’s fronds fresh weight
evident from table 1. However, all the treatment
combinationsfailed to reveal their significant impact on
the aforementioned parameter with respect to A.
plumosus (Table 1).

Theroleof chemical preservativesto extend thevase-
lifeiswell known. Our experimental results manifested
that AgNO; and Al, (SO,)5 at their both strengths in
fusion with sucrose 4% could efficiently protract the
longevity of employed cut foliages (Table 1). Silver
nitrate enacted an indispensable role to diminish few
predominant post-harvest problems analogous with cut
flowers and foliages by interfering the binding sites of
ethylene (Abou El-Ghait et al ., 2012, Pacifici et al., 2007,
Perera et al., 2009). Extension of effective vase-life to
14, 14.60 and 13.30 days were found in C. terminalis
by sucrose 4% + AgNO5 @ 100 and 200ppm and sucrose
4% + Al, (SO,);@ 200ppm respectively as compared
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o ) oo to control (11 days) while higher strength of Al, (SO,)
oDs o O @ 5 < failed. On the contrary, both the concentration of
2 = -g-g 2 S £ o 2o EECT auminum sulfatewith sucrose 4% and sucrose 4% alone
'%f’ﬁ g <_3_§ > S T g 2 o5 =ik extraordinarily extended A. commutatum macculatum's
g teEp P 5553 g § 2 longevity to 29.70, 29 and 26 day's respectively. Silver
§§,§ o2 g 2 _g-c 25328 ® nitrate and aluminum sulfate improve post harvest life
o tosg 3 & 20052 possibly due to their antimicrobial and anti-respiratory
O®E> > g g properties (Nair et al., 2003). Use of sucrose along with
= =0 biocidespossibly enrich the solution for respiration with
lower amount of microbial activity thus leading to
@ increased vase-life (Singh and Tiwari, 2003; Darras et
E% N 82 X & 9 2 § al., 2010; Elgimabi, 2011). On N. cordifolia and A.
ga G od 4 o +d4 o o plumosus combined impact of afore named chemicals
< werereally noteworthy (Table 1).
Collaterally, contribution of disprin tablets on
EA magnification of vase-lifewasless significant asapparent
EEE ® N 8 9 9 N 9 from table 1 but unpredictably the durability of
e I ﬁ 6 < © S 9~ o Soathiphyllumx clevelandii become doubled in contrast
g2 to control (4.33 days) by sucrose 4% + 1 disprin tablet
= (490 mg) treatment. Disprin containsacetylsaicylic acid
5= @ 350mg, calcium carbonate @105mg and anhydrous
— |[BE s 83 3 8§ 8 o o citric acid @ 35mg might be the reason for this
g >0 9 89 8 8 8 & 9 enhancement of vase-life. Improved vase-life by citric
5 gg ¥ NSy N o ¥ - acid like other organic acid was al so observed by Singh
8|F> and Singh (2002) in Asparagus sp. as it's the source of
O _ both carbon and energy for cells and are used in the
= E;ma respiratory cycle and some other biochemica pathway
é gg—@ﬁg 4 5B % S B H © (Dasilva, 2003). Additionally, it'sonly the mobileforms
£/985913 33 3 & & & S of iron in plants, thus plays vital rolein iron transport
26 © g (Darandeh and Hadavi, 2012) while it also impairs
g|<s ~ > bacterial population in vase solution and increases the
%) ® o § water conductancein xylem of cut flowers (Van Doorn,
252 v Bo g b By Yy g N
3 Q.‘g 2T 3 e g2 g |° Increasein sol ution uptakeirrespective of al samples
w— O < o N~ (7] . . .
> - upto 96 hrs. was evident from table 1 but deterioration
= as compare to control after the pulsing treatment was
2.5 g profoundinall exceptin C. terminalisand A. plumosus.
%g‘c’ € &8 8 8 8 & ¥ < Here, solution uptake exhibited a positive correlation
20T < N+ +H o < o o 5  withtheprolongationof vase-life. Incaseof C.terminalis
g and A. plumosus utmost total water uptake were
g% § perceived (Table 1) in combination treatment of Al,
E'ﬂ:)ﬁ M OO M MO M O O o)) (804)3 and AgNOS with sucrose 4%. The rate of total
522 @22 5N T 22 = water uptake (ml) and transpiration loss (ml)
-‘é-g g corroborated a positive connection with the vase-life
- it regarding the latter one while due to high rate of
2 -2 @  transpiration loss, 100ppm of aluminum sulfate was
oo 8 8§ £ = E:‘3 unsuccessful to extend the former ones longevity
Z2 £ = = B B |o athough fair amount of solution uptake was evinced.
< < < < o o |8 HaevyandMayak, 1981; Van doorn, 1997; Van doorn
% SEcEecTeses § |B etal, 2011 and Jowker et al., 2012 suggested that
£ 5 B RSE2 L2 RE Bg B8 [ maximumweight gainand solution uptake are correlated,
g £ g g§ g§ g§ g§ S8 55|y and subsequently, both are correlated with longer vase
= S8 #3303 A A® Ao A |=  life of cut foliages. Regarding several water relation
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Fig. 1: Mean fresh weight of utilized cut foliages affected by different chemical treatments

parameters in A. commutatum macculatum, uptake of
total solution was at par irrespective of different
treatments as per the statistical analysis, however water
uptake was negatively correlated to its foliage's
durability. Foliages under control treatment depicted
highest uptake (4.12 ml.) along with utmost amount of
transpiration loss (4.45ml) causing a negative water
balance. Trend of water uptake was also alike while
sucrose along with disprin yielded disappointed output
from the very beginning in N. cordifolia (Table 1).
Normal vase-life of this speciesin distilled water was
found 8 days whereas sucrose treated fronds enhanced
it by 2 days along with 7.58 and 5.38ml of water loss
respectively thus depicting no relation b/w water uptake
and vase-life exists in this species which agrees with
Stampsand Nell (1987) observation. Maximum amount
of solution uptake facilitated the vase-life in
Soathiphyllum x Clevelandii.

Hues are the supreme indication of foliages’
physiology. Protracted vase-life was found to be
associated with higher pigment content in all specimens.
Both concentrations of Al,(SO,); maintained
chlorophyll level in A. commutatum macculatumwhile
severe degradation was noted with disprin treated plants
(0.15-0.16mg g!) followed by AgNO;@100ppm
(0.19mg g'1). Our observations are in accordance with
the findings of Pinto et al., (2007). Loss of chlorophyll
takes place owing to chloroplast degradation; the key
index for the inception of senescence processinstigated
by external factors like temperature, relative humidity,
pathogens and al so by internal factorslike ethylene and
abscisic acid (ABA) (Weaver et al., 1998). Treated
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fronds of A. plumosus by sucrose 4% + AgNO; @
100ppm revealed minimum pigment degradation which
also resulted in maximum vase-life of 13 days. These
sequels are in correspondence with the observations of
Mandal (2008) and Ferrante et al., 2002. Defensive
capacity of sucrose aids to shield the ultrastructure of
chromoplast from damage and thus ensure the pigment
retention (Singh et al., 2008). Disprin treatment
potentially preserved the chlorophyll content
(0.55mg g1) in contrast to initial chlorophyll content
(0.80mg g'1) concerning Spathiphyllum x Clevelandii.
Anthocyanin content of C. terminalis was estimated
during the senescence period and a positive correlation
with the enhancement of vase-life was manifested.
Significant retrogression of red color dueto anthocyanin
leakage by holding solution of salicylic acid + sucrose
in carnation was also found (Kazemi et al., 2011).
Blackening of leaf margin, tip drying, wrinkled lamina,
loss of turgidity and yellowing of leavesin all species
along with falling of cladodes in A. plumosus were
perceived at 75 per cent senescence level irrespective
of treatments.

From the present investigation it can be
recommended that for C. terminalis, Asparagus
plumosus and Nephrolepis cordifolia the use of both
biocides at both concentrations viz. sucrose 4% aong
with AgNO, and Al,(SO,); @100 and 200ppm would
significantly magnify the durability. For Aglaonema
commutatum macculatum, Al,(SO,); at both
concentrations should be used. I n case of Spathiphyllum
x Clevelandii, sucrose in combination with disprin
1tablet would to be useful in enhancing the vase life.



Thus, the use of chemicals along with sucrose solution
was more helpful in enhancing the vase life of such
ornamental cut foliages. Perhaps, other cultivars of these
species may react differently, so obtained results call
for further studies.

ACKNOWLEDGEMENT

Authorsaregrateful to DST, INSPIRE division, New
Delhi for their financial assistance.

REFERENCES

Abou El-Ghait, E.M., Gomaa, A.O., Youssef, A.S.M.
and Mohamed, Y.F. 2012. Effect of some
postharvest treatments on vase life and quality of
chrysanthemum (Dendranthema grandiflorum
Kitam) cut flowers. Res. J. Agric. Biol. <ci., 8: 261-
71.

Abou-Dahab, T.AM.., El-Kady,A.FY., Khenizy, SA.M.
and El-Ebrashi, E.FM. 2013. Impact of various
pulsing and holding solutions on the quality and
longevity of Nephrolepis exaltata (L.) Schott cut
foliage under room temperature. J. Hort. Sci &
Ornamental Pl., 5: 89-99.

Ahmad, 1., Dole, J., Carlson, A. and Blazich, F. 2013.
Water quality effects on postharvest performance
of cut calla, hydrangea, and snapdragon. Scientia
Hort., 153:26-33.

Aros, D., Silva, C., Char, C., Prat, L. and Escalona, V.
2016. Role of flower preservative solutions during
postharvest of Hydrangea macrophylla cv. ‘Bela’.
Cien. Inv. Agr., 43:418-28.

Bayleyegn, A., Tesfaye, B. and Workneh, T.S. 2012.
Effect of pulsing solution, packaging material and
passiverefrigeration storage system onvaselifeand
quality of cut rose flowers. African J. Biotech.,
11:3800-09.

Darandeh, N. and Hadavi, E. 2012. Effect of pre-harvest
foliar application of citric acid and malic acid on
chlorophyll content and post-harvest vase life of
Liliumsp. cv. ‘Brunello’. FrontiersPl. i, 2: 1-3.

Darras, A., Loannidou, A. and Pompodakis, N. 2010.
Evaluation and improvement of postharvest
performance of cut Viburmum tinus inflorescence.
Sci. Hort., 124: 376-80.

Dasilva, J. A. T. 2003. The cut flower: postharvest
considerations. J. Biol. Sci., 3: 406-42.

Elgimabi, M.N. and Ahmed, O.K. 2009. Effects of
bactericidesand sucrose-pulsing on vaselife of rose
cut flowers (Rosa hybrida). Botany Res. Int., 2: 164-
68.

Faragher, J., Slater, T., Joyce, D. and Williamson, V.
2002. Postharvest handling of australian flowers
from australian native plants and related species.
Rural Industries Research and Development
Corporation (RIRDC) Barton, ACT, Australia,
pp.112-89.

J. Crop and Weed, 14(3)

Malakar et al.

Ferrante, A., Mensuali-Sodi, A., Serra, G. and Tognoni,
F. 2002. Effects of ethylene and cytokinin on vase
lifeof Eucalyptus parviflora branches. Pl. Growth.
Regulation, 38: 119-25.

Fujino, D.W., Reid, M.S. and Kofranek, A.M. 1983.
Factors affecting vase life of maiden hair fern. Sci.
Hort., 21: 181-88.

Halevy, A.H. 1995. The use of plant bioregulators in
ornamental crops. Acta Hort., 394: 37-43.

Halevy, A.H. and Mayak, S. 1981. Senescence and post
harvest physiology of cut flowers. Hort. Rev.,3: 59-
43.

Jowkar, M.M., Kafi, M., Khalighi, A. and Hasanzadeh,
N. 2012. Reconsiderationinusing citric acid asbase
solution preservativefor cut roseflowers. Curr. Res.
J. Biol. i, 4: 427-36.

Kazemi, M., Hadavi, E. and Hekmati, J. 2011. Role of
salicylic acid in decrease of membrane senescence
in cut carnation flowers. American J. Pl. Physiol.,
6: 106-12.

Mandal, U. 2008. Effects of certain chemicals on post-
harvest life of some cut foliages. M.Sc (Ag.) Thesis,
Institute of Agricultural Sciences, University of
Calcutta, India, pp: 12-56.

Mukherjee, D. 2008. Prospects and problems of
commercial floriculturein West-Bengal. Proc. Nat.
seminar on commercial floriculturein West-Bengal
in 8" Nov, 2008, AHSI, Kolkata. pp. 43.

Nair, S.A., Sivasamy, N., Attir, B. L. and Sharma, T. V.
R. S. 2003. Effect of natural and chemical flora
preservatives on vase life of cut gerbera. Indian
Coconut J., 31: 29-31.

Nooh, A.E., Kiey, T. and Khatta, M. 1986. Studies on
keeping quality of cut green Ruscus hypoglossum
L. and Nephrolepisexaltata Schott. Acta Hort., 181:
223-29.

Pacifici, S., Ferrante, A., Mensuali-Sodi, A. and Serra,
G. 2007. Postharvest physiol ogy and technology of
cut Eucalyptusbranches: areview. Agric. Med., 137:
124-31.

Panse, V.G and Sukhatme, PV. 1985. Statistical methods
for agricultura workers. ICAR, New Delhi, pp. 200-
45,

Perera, L.N.S., Daundasekara, W.A.M. and Wijesundara,
D.S.A. 2009. Maturity at harvest affects postharvest
longevity of cut Calathea foliage. Ceylon J. ci.,
38: 35-38.

Pinto,A.C.R., Médllo, S.C., Geerdink, GM., Minami, K.,
Oliveira, R.F. and Barbosa, J.C. 2007.
Benzyladenine and gibberelic acid pulse on post
haevest life of Calathea lousisae cut foliage. Acta
Hort., 755: 397-02.

Reid, M.S. and Jiang, C.Z. 2012. Postharvest biology
and technology of cut flowers and potted plants. J.
Hort. Rev., 40: 1-54.



Effect of pulsing on longevity and freshness of cut foliages

Saha, A. 2009. Impact of chemical treatments on post
harvest life of Raphis exelsa. M.Sc (Ag.) Thesis,
Institute of Agricultural Sciences, University of
Calcutta, India, pp. 1-27.

Shtein, 1., Meir, S., Rosenberg, |., Perzolan, Y., Philosph-
Hadas, S. and Riov, J. 2009. Improving water
balance and vase life of cut foliages of Dodonea
sp. var. ‘Dana’ by post harvest treatments. Acta
Hort., 813: 225-32.

Sindhu, K., Eapen, M. and Rajeevan, PK. 2005.
Evaluation of tropical plant species for foliage
characteristics. J. Orna. Hort., 8: 1-7.

Singh, A., Kumar, J. and Kumar, P. 2008. Effect of plant
growth regulators and sucrose on postharvest
physiology, membrane stability and vaselife of cut
spikesof gladiolus. Pl. Growth Regulation, 55: 221-
29.

Singh, A.K. and Tiwari, K.A. 2003. Effect of pulsing on
post harvest life of rosecv. ‘ Doristysterman’. South
Indian Hort., 50: 140-44.

Singh, P. and Singh, K. 2002. Effect of post harvest
treatments on vase life of Asparagus sp. J. Orna.
Hort., 29: 83-84.

J. Crop and Weed, 14(3)

56

Singh, P, Singh, K. and Kumar, R. 2002. Effect of
chemical treatmentson vaselifeof ferns. Adv. Hort.
Sci., 18: 60-62.

Sivaswami, N. and Bhattacharjee, S.K. 2000. Studies
onvaselifeof rosecultivars. J. Orna. Hort., 3: 128-
30.

Stamps, R.H. and Nell, T.A. 1987. Pre and post storage
treatmentsof cut |leather leaf fern frondswith floral
preservatives. Proc. Fla. Sate Hort. Soc., Florida,
USA, pp. 260-63.

Van Doorn, W.G. 1997. Water relations of cut flowers.
Hort. Rev., 18:1-85.

Van Doorn, W.G, Perik, R.R.J., Abadie, P. and Harkema,
H. 2011. A treatment to improve the vase life of cut
tulips: effectson tepal senescence, tepal abscission,
leaf yellowing and stem elongation. Postharvest
Technal., 61: 56-63.

Weaver, L.M., Gan, S., Quirino, B. and Amasino, R.M.
1998. A comparison of the expression patterns of
several senescence-associated genesin responseto
stress and hormone treatment. Pl. Mol. Biol., 37:
455-69.



