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ABSTRACT

The present investigation on papaya (Carica papaya L.) cv. Red Lady was carried out at Horticultural College and
Research Institute, Venkataramannagudem, West Godavari district of Andhra Pradesh, during the year 2010-11. The
study was carried out using 9 different treatments involving two chemicals calcium nitrate and calcium chloride at 1,
2, 3and 4% concentration and two growth regulators, viz., GA, at 75, 100, 150 and 200mg/l, and BA at 100, 125, 150
and 175mg/l concentration conducted separately in a factorial concept of completely randomized design (CRD), with
three replications, under laboratory conditions. Physical parameters studied were per cent fruit ripening, physiological
loss in weight (PLW), fruit firmness, shelf-life, and, physic-chemical properties studied were: total soluble solids
(TSS), total sugars, reducing sugars, acidity, ascorbic acid and Brix:acid ratio. Fruits treated with CaCl, @ 4%
showed significantly low PLW, per cent fruit ripening, and the highest fruit-firmness, shelf-life, lowest total soluble
solids, total sugars, reducing sugars, Brix:acid ratio, and highest acidity and ascorbic acid content, which were on par
with CaCl, @ 2% application. Fruits treated with GA, @ 100mg/l also exhibited similar results for these parameters.
Itwas concluded that CaCl, @ 4 % had a beneficial impact on shelf-life of papaya fruits upto 10.67 days without any
loss in either physical or physic-chemical properties. Similarly, application of growth regulators such as GA, and BA
@100mg/I significantly increased shelf-life of papaya fruits upto 12 days and 11 days, respectively, while showing the

best physical and physico-chemical properties.
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INTRODUTION

Papaya (Carica papaya L.) has gained popularity
in recent years because of ease of its cultivation, quick
returns and adaptability to diverse soil and climatic
conditions. Moreover, papaya fruits are delicious and
commercially important because of their high nutritive and
medicinal value. Papayais cultivated in Indiain an area of
96,000ha, with production of 39,13,000t. In Andhra Pradesh,
the cropisgrownin an areaof 18,75%a, with production of
15,00,720t (NHB Database, 2010). A new papayacultivar,
Red Lady, introduced from Taiwan has replaced traditional
varietieslike Coimbatore Sel ections, Coorg Honey Dew and
Pusa Sel ections because of its high productivity, red colour
flesh and gynodioecious nature. Papayaisahighly perishable
fruit and can be stored only for four days at room
temperature. Post-harvest |ossesin papaya up to 75 and 90
per cent have been reportedin Indiaand Costa Rica(Cerdaz
and Seenz, 1993). Storage of papaya fruits at low

temperature is limited, as, these are susceptible to chilling
injury. However, experimental evidence has revealed that
post-harvest treatment of fruits, in general, with various
ripening retardants like wax emulsion, gibberellins, calcium
chloride, benzyl adenine and spermine, improved shelf-life
and quality of fruits and vegetables (Mehta et al, 1986;
Padhmanabhan et al, 1994; Bhagwan, 1998). Salts of
calcium have been shown to inhibit ethylene production and,
thus, delay ripening (Al-Ani and Richardson, 1985). Fruits
treatment with cal cium prevented post-harvest |ossesin ber
and pear (Siddiqui and Gupta, 1988). In addition to this, a
few growth regulators are believed to promote shelf-life of
papaya fruits. It is suggested that GA, @100mg/I
significantly suppresses succinate activity of malate
dehydrogenase during post-harvest ripening of papayaand,
thus, retards ripening (Mehta et al, 1986). Hence, the
present investigation was undertaken to study the effect of
some chemicalsand growth regulators on quality, shelf-life
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and storage of fruit of papaya cv. Red Lady under local
agro-climatic conditions.

MATERIALAND METHODS

The present investigation was carried out at
Department of Post Harvest Technology, Horticultural
College and Research Institute, Venkataramannagudem,
near Tadepalligudem, APHU, West Godavari district (A.P)
during theyear 2010-11. Fruitsat full maturity (characterized
by all-green and without any yellow or red colour
development) were considered. For each treatment, ten
good fruits, free from pests and diseases, were selected
and subjected to treatment with chemicals and growth
regulatorsin both the experiments. Chemicals of analytical
grade, viz., calcium chloride (CaCl,) and calcium nitrate
(CaNO,) @ 1%, 2%, 3% and 4%, and growth regulators,
viz., gibberdlicacid (GA) @75mg/l, 100mg/l, 150 mg/l, and
200 mg/l, and, benzyl adenine (BA) @ 100mg/l, 125mg/l,
150mg/I and 175mg/l, and Control (water treatment) were
used. After application of chemicals, all the fruits were
wrapped in newspaper for storage studies. Observations
on physical and physico-chemical parameterswererecorded
at 0, 3¢9, 6" 9" and 12" day after chemical application.
Physical parameters studied included physiological lossin
weight (PLW), per cent fruit ripening, fruit firmness (kg
cm?), shelf-life (days); physico-chemical parameters
included total soluble solids -TSS (%), total sugars (%),
reducing sugars (%), acidity (%), ascorbic acid (mg/100
0), and TSS: Acid ratio. The experiment was conducted in
completely randomized design with factorial concept and
two factors, viz., chemicals or growth regulators (Factor-1)
and storage period (Factor-2), with 9 treatments replicated
thrice. Data were subjected to statistical analysis as per
Panse and Sukhatme (1985).

RESULTSAND DISCUSSION
Physical parameters

Papaya is one of the important tropical fruit crops
growninlndia. Commercial potential of thiscrop could not
be exploited on alarge scale dueto high perishability of the
fruit and poor post-harvest storage facilities. The shelf-life
of papayafruitsisrelatively short compared to other tropical
fruits as a direct consequence of weak cell-wall integrity.
Experimental findingsrevealed that treatment of fruitswith
CaCl, @ 4% resulted in delayed ripening (41.52%) and fruits
retained their firmness upto the 12" day, which was on par
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with treatment using Ca(NO,), @ 2% (42.82). Thismay be
attributed to the possibility that high concentrations of
externally added calcium inhibited induction of ripening
(Ferguson, 1984). Inhibitory effect of calcium on ethylene
synthesis, without modifying the capacity to respond to higher
concentration of ethylene, helped delay natural ripening
(Brady, 1987). Post harvest treatment with GA, @ 100mg/
| also resulted in minimum per cent ripening (34.39) than
with rest of the growth regulator treatments. Growth
regulators slowed down the ripening process by retarding
pre-climacteric respiration rate, thereby postponing their
climacteric peaks, compared to untreated Control fruits
(58.65). Thiswasalso reported by Gautam and Chundawat
(1989). GA, being a growth promoter, is reported to also
have an antagonistic effect on ethylene biosynthesis (Diller,
1969) (Table 1).

Fruits treated with CaCl, @ 4% resulted in best
retention of fruit-firmness (6.45) upto the 12" day of
observation, followed by the application of Ca(NO,),@ 3%
(5.75), which was on par fruits treated with CaCl, @ 3%
(5.93). Among all the growth regulators used at different
concentrations, fruitstreated with GA , @ 100mg/I recorded
thehighest firmness(7.92), followed by that at BA @ 150mg/
| (6.97) irrespective of the date of observation. The major
cause of lossin firmnessduring ripening isdueto dissolution
of the cell wall and middle lamella by the action of
hydrolyzing enzymes (Hulme, 1958). Breakdown of middie
lamella(which holdsthe cell firmly) isbrought about by the
action of pectolytic enzymes, mainly, polygalacturonase. The
inhibitory effect of Ca?* on the process of softening may
have been dueto an applicable degree of Ca?* binding during
pectin solubilization (Shear, 1975) (Table 1).

As evident from data the lowest PLW (9.61%) was
observed with CaCl, @ 4% which was on par with Ca(NO,),
@ 2% (9.74%) than in rest of the treatments. Similarly,
treatment of fruitswith GA , @ 100mg/I recorded the lowest
PLW (8.84), which wason par with that in BA 150mg/I and
was significantly lower than rest of the growth regulator
treatments. Highest PLW (13.64%) was observed in Contral,
which resulted in quick deterioration of fruits. Thismay be
dueto therole of calcium on limiting electrolyte breakage
attributed to altered membrane permeability (Bangerth,
1979). Jones and Lunt (1970) contended that calcium
controlled disintegration of mitochondria, endoplasmic
reticulum and cytoplasmic membrane and, thus, hel ped retard
respiration (Table 1).
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Table 2. Effect of postharvest application of chemicals and growth
regulators on shelf life (in days) in papaya cv. Red Lady

Treatment Shelf life Treatment Shelf life
(in days) (in days)
CaCl, @ 1% 9.00 GA,@75ppm 11.33
CaCl, @ 2% 9.67 GA,@100ppm 12.00
CaCl, @ 3% 9.33 GA,@150ppm 11.67
CaCl, @ 4% 10.67 GA,@200ppm 10.67
Ca(NQ,), @ 1% 9.00 BA@100ppm 11.00
Ca(NQ,), @ 2% 10.50 BA@125ppm 10.00
Ca(NQ,), @ 3% 8.25 BA@150ppm 9.33
Ca(NOQ,), @ 4% 9.33 BA@175ppm 10.33
Control 7.33 Control 8.67
Mean 9.34 Mean 10.56
SEd 0.39 SEd 0.20
CD (P=0.05) 0.83 CD (P=0.05) 0.44

Fruitstreated with CaCl, @ 4% recorded the highest
shelf-life (10.67 days) over other treatments, and was on
par with Ca(NO,), @ 2% application (10.50 days). Among
the growth regulators applied, significantly higher shelf-life
was recorded with GA,, @100mg/| (12 days), followed by
GA, @ 150mg/l (11.67 days) thanin rest of the treatments.
Further, in both the cases, untreated fruits resulted in the
lowest shelf-life (7.33 and 8.67, respectively) (Table 2). The
most important physiological effect of GA isthat it influences
oxidative or peroxidative enzyme activity by increasing
production of oxidative inhibitors (such as polyhydroxy
cinnamic acids) in large quantities. This may have hel ped
extend shelf-life of thefruits, asstated by Frenkel and Dyck
(1973).

Physico-chemical parameters

The lowest per-cent reducing sugars (7.51) was
observed with CaCl, @ 4% wheresas, the highest per cent
(8.65) was seen in untreated fruits. Similarly, fruits treated
with GA, @ 100mg/I resulted in lowest amounts of reducing
sugars(6.78%) compared to that in the remaining treatments.
Fruitstreated with CaCl, @ 4% resulted in lowest (10.48%)
total sugars than that in rest of the treatments; whereas,
highest per cent total sugars (13.31) was observed in
untreated fruits (Table 3). Inthe Control, total soluble solids
(TSS) increased during ripening dueto enzymatic conversion
of starch to simple sugars (Hussain et al, 2008). However,
reduction in the TSS of calcium-treated papaya may have
been dueto inhibition or retardation of conversion of starch
to simple sugars (which slows down electrolytic breakage
and metabolic activity, thereby retarding ripening (1zumi and
Watada, 1994; Agar et al, 1999).
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Total soluble solids (TSS) in papayafruitsincreased
with anincreasein storage period from the 3 day (10.60°B)
to the 9" day (13.56°B) and, thereafter, decreased until the
12" day (12.40°B) with application of chemicalsat different
days of storage. Further, mean TSS of fruits with use of
various growth regulators also increased from the 3" day
(8.37°B) to the 9™ day (14.33°B). Thereafter, it decreased
until the 12" day (12.07°B). Theincrease in TSS may be
attributed mainly to conversion of starch and other
polysaccharides to soluble forms of the sugars (Mukherjee
and Dutta, 1967). Rate of increasein TSS content was slow
in fruits treated with CaCl, @ 4% (10.91°B) and GA,
100mg/I (11.14°B) compared to the Control fruits (13°B).
Infruitsshowing higher shelf-life, TSS decreased at aslower
rate. Further, among growth regulators, fruits treated with
GA,@ 100mg/l had lower TSS (11.14°B) indicating that
the ripening process slowed down. These findings are in
conformity with those of Kumbhar and Desai (1986) in

sapota.

Highest titratable acidity (0.30%) was observed in
fruits treated with CaCl, @ 4% and lowest (0.19%) was
observed in the untreated fruits. Similarly, fruitstreated with
GA, @ 100mg/I recorded highest (0.26%) titrable acidity
than therest of thetreated fruits. Acidity decreased gradually
from the 3 day to the 12" day in all the treatments (Table
4). Decline in acidity can be attributed to a decrease in
citric acid content during storage, as reported by Medlicott
and Thompson (1985). There was a continuous decreasein
acidity of papaya fruits with progressive storage period, as
was utilization of organic acidsduring respiration (Singh et
al, 1954).

Ascorbic acid content of papaya fruits treated with
CaCl, @ 4% recorded the highest values (48.60 mg/100g
fresh weight), whereas, fruitstreated with Ca(NO,), @ 2%
recorded a value of 47.33 which was on a par with the
former, but higher than that in Control (41.00). Similarly,
fruitstreated with GA , 100mg/| resulted in highest (42.67)
ascorbic acid content than fruits treated with rest of the
growth regulators. Untreated fruitsrecorded thelowest value
for this (34.14) (Table 4). TSS.acid ratio of papaya fruits
treated with CaCl, @ 4% was the lowest (55.48), whereas,
the highest ratio (79.35) was observed in untreated fruits.
This may be due to a slow hydrolysis of starch to sugars,
and, agradual build-up of sugarsin calcium-treated fruits.



Ramesh et al

awllojsuel] auisdle ale wwww_.:cm_ma ulsanfep

910 800 * G0 810 " 220 17°0 +S X9 uonaese|
100 50°0 « 120 100 * 80°0 700 * (S) pouiad abelois
(9)slore|nbai
800 900 * §2°0 €10 " 17°0 90°0 * ymoio

(S00=d)@d  p3IS 18814 (S0°0=d) @d p'3s 1591 4 (S0°0=d) @d p'3s 1591 4
1021 €SV 1821 LE8 (50°02)oLTT  (69T2)99°€T (8¥0z)SzeT  (899T)¥e'8 (L96T)ees (1921)9T6  (229T)ees  (BOET)ET'S ues |\
16T ¢ET  LEST T18€T 926  (¢802)eLet (e1Te)86el (88°2e)er'sT  (09°T2)9ser (0421)G26  (L021)89'8 (€221)8.8  (49'8T)2z 0T (v6°2T)6v'6  (SvvT)€T9 [o11u0Q
Lyl 992T S2ST 9L€T €38 (L0'0z)88'TT  (00°TZ)S8'ZT (66'T2)20¥T  (GL°02)957¢T (€591)0T'8  (009T)69°L (6G5°GT)Zz’. (€T871)89'6 (10°21)95'8  (0€°€T)62'S I/AWSLT @ Ve
9gZT L7 TST  69€T 828  (SyeT)8TTT (2961)82TT (9eT2)izer  (95°0z2)veet (9z9m)ves  (vesT)soL  (GesT)TOL  (60°2T)¥9'8  (69ST)eeL  (€Z€T)ve's 1/6wOST @ vd
€eel €71 6T'ST LG€T 228  (eL6TyTT (89°6T)¥ETT (89'72)G9°€T  (¢8°02)e9et (129T)es  (voor)zeL (09sT)ees (60°8T)¥96 (2T21)198  (L€€T)SE'S 1/BWSZT © Ve
6TTT  TVTT LZ€T 98°TT ¢28  (Lyer)8T Tl (L002)82°TT (STT2)z0eT  (26°6T)T9TT (p29T)oes  (zzor)sss (LT91)9r 2 (0181)S96 (6T2T)vL'8  (Ov'€T)L€'G 1/6WOOT © ve
80¢T 8¢l ¥l IreEl €8 (6L6TWSTT (86'6T)89°TT (9LT2WL€T  (8v02)¥2'2T (S6'9T)05'8  (v9'sT)9S'L  (psT)ers (19L1)ST'6  (129T)l2'8  (LL21)68'v 1/Bwoozd *vo
e7TT  SPTT 9Ll ¥eTT 628  (EW6T)STTT (S6T)8TTT (IvT2)ecel  (roz)ezel (6291)8L  (5ST)0SL  (psT)60L  (LSLT)TT6  (2991)81'8  (L92T)18% 1/BWOST® Vo
VITT LT 22T GLTIT 28 (vz61)56'0T  (656T)v2TT (rETeWwz'eT  (28'61)05TT (€2'91)IgL  (10ST)8L'9 (S0ST)¥.9  (059T) 208 (€2°91)18'L  (S2°21)0SY 1/BWo0T® ‘vo
TETT LSTT €S€T /8TT 528 (256021l (98'6T)¥STT (09T2)9S'€T  (€6%61)29TT (89°9T0vz8  (STST)T69  (LT'ST)S8'9 (92°9T)es's  (8e91)s6'L  (6zem)esy  1Bws.® vo
yT°0 L00 * 70 70 * 20 Z10 +S X uoloesRu|
(s)posed
900 €00 * 610 10°0 * 010 500 * abelois
)
100 00 * €0 11°0 * Z1°0 90°0 * [OILBYD

(500=d)ao p3S 18814 (0'0=d) @2 p'3s 1591 4 (50°0=d) @2 p'3s 15914
721 99°€T SLTT 90T  (P96T)IETT  (2eTe)zzer (1T°02)e8 1T (vim)z06  (€19T)zes  (LT91)9L6  (S6'v1)se8  (09°€T)¥S'G Uea
€1 G662l ¥l S8ET TT (8202)29'zT (08°02)19°2T (38°72)98'eT  (957T2)1S°eT (16'8T)05°0T  (€0°21)G9'8  (T791)86'L (96'8T)95°0T (¢6°LT).¥'6  (38'¥%T) LS9 [043u09
Vel §TT  2LET STl 90T (ST02)88TT (c502)6ze (GvT2)ee €T (Tv'02)9TeT (hT8T)0L6  (b59T)8T'8  (0£'9T)88' L  (9S°8T)€TOT (Sz2T)08'8  (904T)06'S % ® ‘CONJeD
el 2Tel 89ET ZEET SYOT  (bT0Z)06TT (9T02)88'TT (evTehvest  (21T2)86eT (S8Tove  (Ov9T)v0'8  (hzoT)e8L (62'e1)S8'6  (VT2T)698  (€6'€T)08'S %E ® ‘CONJeD
86'TT ¢zl ST'ET L02T 9y 0T  (256T)eg'TT (286T)0STT (26'02)18'2T  (S2°02)86'TT S0'.1)09'8  (£8'ST).GL (6'ST)8G. (80'8T)€9'6  (8v'9T)50'8  (S6'2T) 20'S %e ® (FON)eD
S0TT S8TT VSET 22T T90T  (996T)ETT (€8'6T)TSTT (e€Te)ee’el  (b1°02)98'TT (9£21)06'8  (119T)28'L (1zom)6LL (veer)ogs  (G021)098  (SOET)0T'S %I ® ‘CON)ed
T6TT  ST'ZT SOET ¥0ZT 0T (L28T)0v'0T  (£9°8T)52°0T (6v°02)522T  (BT°61)18°0T (r2'9T)oc8  (88ST)0TZ (06'ST)TSZ (STZT)0L'8  (2SST)OTZL  (962T)€0S  %b @ °10eD
€271 VT VSET ¥STT IS0T  (GOGT)ELOT (v28T)2e0T (6€T2)0S €T (vE'61)26°0T (S2'91)IE8  (¢8ST)2S. (16'ST)25. (50810096  (SE9T)€6'L  (L6T)W0S  %E®D ‘108D
62T G92T SSE€T 92CT 90T (6T6T).8'0T (26'8T)ISOT (0ST2)EV'eT  (vw'67)80°TT (06°9T)Sv'8  (21'9T)8L'L (90'91)99°2 (80'8T)€9'6  (#199T)02'8  (TL€1)29S %z @ °IoBD
1971 89T G9ET EVET 690T  (Ly6T)9TTT (8Z6T)06°0T (5T2)vel  (5561)0zTT (16210506  (0£9T)S6'2  (8T'9T) 222 (0v'e1)26'6  (69°9T)G2'8  (€6'€T)08'S %I ® °10€D

uea Aep w1 Aep w6 Aep y9 Aep o U N fep w21 fep 6 fKep w9 fep o US| fep yz1 fep 6 fep 9 fep pg
Juswyeal) lvlje m>mﬁ_ Juswieal] Iv)je w\AmD Juswijeal] Iv}je w\AmD Juswieal |

(x11g,) sp1joS 3(gn|oS feioL (%) srebns sfelo L (9) s xefins Butonpay

Ape] pay 'Ad eAeded ul sp1jos 8|gn|os |e101 pue saebns [e101 ‘saebns Buionpal uo siole|nbaa yiwmoah pue sjeatwsyd Jo uonesijdde 1seatey-1sod 4o 19843 € a|qeL

70

J. Hortl. Sci.

Vol. 9(1):66-73, 2014



Shelf-lifeand quality in papaya

pawJojsuel) auisafe afe sasayiuated Ul sanfep

- - SN 9’z €£'7 * 082 150 * S X 9 uooeB|
GZ'8 08¢« ¥8'0 2¥0 ¥ G9'T 89°0 * (S) polied sbelois
(9) siore|nbal
8¢S 69 « 2e°T 190 ¥ 0T'¢ 06°0 * yimoio

(so'0=d) a@d p'as 1881 o (s0'0=d) @D p3IS 18981 4 (so'0=d) a@d p'3as 1s01 o
67'€8 22'0L ¥8'€S 8V 0¥ 0T'9¢ 99°€¥ 9£'8¢  2€'SE (zta)vro  (ovz)sto  (¥9'2)tz0 (0T'€)62°0 uea |\
0689 9/.°68 €¥'9/. €6'G9 8¥'EY PI'¥E TT'CE TT'8E €¢'vE ¢€T'ze (8z'2)9t0 (181)oT0 (vT2)vT0 (9g2) 210 (18°2)¥C 0 [011U0D
v€'T9 €798 €T'C. 8987 £1'8C L0LE €6'GE OFV'6E €7'8€ 08'vE (852)Tz0 (L0'2)eT0 (evg)sTo (292)Tz0 (6T°€)TE0  1/BWSLT ©® vg
86'GS 1G9/ 2E'6G 080G ¥Z'LE EV'6E €9'8¢ LE'T¥ ze€6E ov'ge (082)vz0 (9g2)iTt0 (292)TZ20 (86°2)l20 (vze)zeo  1/6wosT @ ve
9€°€9 79'€8 92°€L €7'GS €€'T¥ 97'8€ 9¢£°/€ TZOv 298¢ 08'9¢ (552)0z0 (62'2)9t0 (ev'2)8T0 (952)oz0 (26'2)92°0  1/BwszT @ vd
¥6'G9 T9'/8 9¥'S/. ¥Z'LS 9v'E¥ ST'LE T9'9¢ 8T'6E 8E'LE ¢e¥'Ge (8e2)8T0 (86'T)eT0 (zz'z)sto (evz)sT0 (£82)S2°0  1/BwWOOT @ vd
88'€9 9£'G8 9v'S. 9Z'€S v¥'Iv GL'9E€ L6'CE £2°G¥ 29t 1628 (2§ NZNO (Log)eto  (62'2)9T0 (952)0z0 (Pr'g)oso  I/Bwooz @ °vo
8/°T9 ¥8'28 €0°'T. €G2S 660V 92'8€ VZ'€E 2€'8F vG'le G6'€e (€9°2)zz0 (bT'2)vr'o  (062)6T0 (29°2)120 (vzre)zeo  1/Bwost @ *vo
L¥'SS €v'9L [8.S 196V 06'LE L9¢F €10V 2L'TS TZ'Tvy €9°/¢ (88°2)920 (052)6T0 (29'2)120 (60'€E) 620 (62°€)ESO  I/BWOOT @ °vO
€€'T9 G.'Z8 ¢0'TL 2Z'TS €€°0v LLOF €6'LE 8E'6F GZ'6E 059¢ (svz)eT0 (18°T)0T0 (62°2)9T°0 (0S'2)6T0 (BT'E)TE0 1/6ws, @ *vo
- - SN ve'z LT'T ¥ - - SN S X D uoloeBIU|
€26 Y9V o« v.'0 LE0 * 60°0 S0°'0 * (S) poliad sbeiois
637 89  « 2e°T 190 ¥ 20°0 80°0 * (D) reaiwayd

(s0'0=d) ad p-3s 1se1 o (50'0=d) @O p3S 1891 o (s0'0=d) @d p'3as 1se1 o
¥9'68 T0'08 1909 €.'8¢ TV'L€ 9¥'GS 6887 ¥6°GE (ov'z)st0 (682)zzo0 (98'2)sz0 (60°€)620 uea |\
GE'6. L9'66 86°L8 ZT'6. ¥9°0S 00Ty 2¢T'¢e T2'¢S 029% Llvee (ve)6T0 (gzz)sto (9g2)it0 (952)ozo (Ss2'2)€zo [0J1U0D
98'€l €G°/6 ¢v'98 vZ'0L ¥Z'I¥ 292y €6'GE YP'ES S¥9r L9ve  (09'2)Tz0 (62'2)9T0 (952)0z'0 (69'2)2cz0  (182)S20 %y ® ‘(FON)ed
Z6°0L ¢9'76 ¥S'S8 96°G9 9S'6E 68¥F O0S6E LG9S LT'Z¥ 0§98 (G22)ec0 (ev'2)8T0 (692)2z0 (182)%¥20 (60°€)62°0 %eE ® “(CON)eD
25°.S vv'vL T2l vL'Lv B6L'SE €€L¥ TOOV ¢89S 0£'SS 0z'le (182)vz0 (052)6T0 (SL2)ez0  (£82)Ss20  (¥T'€)0c0 % z ® “CON)ed
92'T9 €V'S. 9L'v. €V'SS E€V'6E LO'WYy L6'9E vZ'¥S 0§'6% LG'GE  (Lv'2z)6T'0 (L02)eT'o  (052)6T'0  (95°2)020 (SL2)ez0 %I ® ‘(oN)ed
87'GS ¥8'Z8 €969 2Z'Z¥ ¥Z'lZ 098y E€0'Ey 60°LS €965 €9'8¢ (0T°¢)oco (69'2)czo (e0e)gzo (pz'e)zeo (vve)ogo %y ©® °|10ed
88'¢9 GZ'T6 0LV, L9'87 06°9€ 96y 06 L1995 LT'.¥ 0.9 (66°2)82°0 (952)oz0 (282)s¢0 (oze)reo (vee)veo %E ® °10BD
88°0/ /Z'G6 GT'€8 ¥E'99 ¥.°8E PI'Ey €6°GE 08'vS OV 9%y ¢e€¥'se (z62)9z0 (052)6T0 (182)vc0 (60°€)6Z20 (62°€)EEO %Z ©® °|0ed
02'€l 89'/6 G/'S8 ¥E'0L TO'6E 9Z'¢v €T'¥E LO¥S 929% LSve (L92)zzo (9ge2).210 (eve)8to (SL2)ezo  (vre)ogo %T ©® °10eD

ues\ Aep 2T Aep .6 Aepy9 Aep e uwes AepyzT Aepy6 Aepy9 Aep g Uea | Kep w21 kep .6 fep w9 Kep p.g
luswieal]l lIalje m>mo luswieal]l lIalje m>mo luswieall Ialje m>mn_ juswiesal |

Ollel pPRVISS1

(BooT/6w) proe 21ql0dsy

(%) Avipioe ajgeniyL

Ape] pay ‘A2 eAeded ul o11ed pIoy:SS1 pue ploe 21g409se ‘Alipide ajgeJiil uo sioxejnbaa ymmoah pue sjeatwayd Jo uonesijdde 1santey-1sod Jo 10943 ¥ 9jqel

71

J. Hortl. Sci.

Vol. 9(1):66-73, 2014



Ramesh et al

Among the growth regul atorstested, fruitstreated with GA,
@ 100mg/I resulted in lowest TSS:acid ratio (55.47), and
untreated fruits had a value of 68.90. TSS:acid ratio of
papaya fruits recorded a gradual increase with increasing
storage period. The increase in TSS:acid ratio can be
attributed to starch breakdown, resulting in free sugars, and,
adeclinein organic acids due to their consumption during
respiration (Ghafir et al, 2009). Thedeclinein TSS:acid ratio
in calcium-treated papaya may be due to a retardation in
TSS levels by calcium but the retention of acidity at high
levels (Mahgjan et al, 2008). Further, a gradual declinein
TSS:acid ratio was recorded with increasing CaCl,
concentration. Theseresultsarein agreement with findings
of Rajkumar et al (2005) in papaya and Goud (1979) in

sapota.

Itis concluded that chemicals such as CaCl, @ 4%
have proved their beneficial impact on shelf-life of papaya
fruitsupto 10.67 dayswithout any lossin either physical or
physico-chemcia properties. Similarly, application of the
growth regulator GA, @ 100mg/| also increased shelf-life
in papaya fruits upto 12 days, with the best physical and
physico-chemical attributes.
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