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AB STRACT: The ex per i ment was con ducted in the lab o ra tory of the De part ment of CIHAB, PSB 
(In sti tute of Ag ri cul ture), Visva-Bharati, Sriniketan (WB). The ex per i ment was laid out in RBD
with nine treat ments each com pris ing of  three rep li ca tions and ten fruits per rep li ca tion. The
re sults in di cated that rip en ing was ini tially de layed by MAP, NAA and NAA+MAP treat ments.
Fruits treated with NAA+MAP, NAA+PMAP and GA3+MAP showed min i mum per cent age of
shrink age up to 16th day of stor age. The shrink age was sig nif i cantly de layed by MAP and PMAP
treat ments at the be gin ning. Rel a tively less per cent age of rot ting was noted in PMAP and in
com bi na tion of PMAP and GA3 treat ments. It is ev i dent from the re sults that the fruits un der NAA, 
GA3 and PMAP ex hib ited prom is ing re sults in ex tend ing the stor age life of tomato at room
tem per a ture up to two weeks.
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To mato (Lycopersicon esculentum Mill),
be longing to the fam ily Solanaceae, is one of the
most pop u lar and widely grown veg e ta ble crop in
the world. To mato is a warm sea son crop and highly 
sus cep ti ble to frost, high hu mid ity and per ish able in 
na ture. The perishability of to mato is high and
ranges up to 60 per cent (Shanmugasundaram, 7).
The to mato suf fers se ri ous post har vest losses due
to spoil age, shrink age, patho gen at tack and
bruis ing ow ing to im proper pack ag ing dur ing
trans por ta tion and im proper stor age. The stor age
life of to mato can be ex tended by wax ing, con trol
of rip en ing, proper pack ag ing, trans por ta tion,
stor age, ir ra di a tion and pre/post har vest ap pli ca tion 
of cer tain chem i cals. Mod i fied at mo sphere
pack ag ing (MAP) is also used in pro long ing the
shelf-life of fresh fruits & veg e ta bles. The term
MAP re fers to the stor age of per ish able
com mod i ties in plas tic films that re stricts the
trans mis sion of re spired gases. As a re sult of which
CO2 is ac cu mu lated and O2 is de pleted around the
fruits or veg e ta bles, which may ex tend the stor age

life (Kader et. al, 4). Poly eth yl ene is used for shrink 
film pack ag ing. Their per me abil ity to gas ses
(in clud ing wa ter vapour) var ies  with the type of
ma te rial from which they are made, tem per a ture, in
some cases hu mid ity, the ac cu mu la tion and
con cen tra tion of the gases and thick ness of the
pack ag ing ma te ri als (Thompson, 8). 

 Keep ing the above points in view the pres ent
ex per i ment was car ried out to min i mize the losses
due to shrink age and rot ting by use of dif fer ent
chem i cals along with dif fer ent pack ag ing
tech niques.

MA TE RI ALS AND METH ODS  

The pres ent in ves ti ga tions were car ried out in
the lab o ra tory of the De part ment of Crop
Im prove ment, Hor ti cul ture & Ag ri cul tural Bot any,
Palli Sikshya Bhavana ( In sti tute of Ag ri cul ture),
Sriniketan, Visva-Bharati. There were nine
treat ments, i.e. T0-Control, T1-NAA (50 ppm),
T2-GA3 (50 ppm), T3-Mod i fied At mo sphere
Pack ag ing (MAP), T4-Per fo rated Mod i fied
At mo sphere Pack ag ing (PMAP), T5-NAA (50 ppm) 
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+ MAP, T6-NAA (50 ppm) + PMAP, T7-GA3 (50
ppm) + MAP and T8-GA3 (50 ppm) + PMAP which 
were rep li cated thrice. Hy brid to mato fruits, free
from any vis i ble in ju ries and pink to yel low-red in
col our were used for this ex per i ment. The fruits
were pur chased from Bolpur lo cal mar ket of West
Ben gal. Af ter bring ing the fruits to lab o ra tory, they
were sorted out, wiped free of vis i ble dust with
moist cot ton wool and air-dried in shade for half an
hour.

The re quired quan tity of NAA and GA3were
weighed with dig i tal elec tronic bal ance and
dis solved in lit tle amount of ethyl al co hol (90%)
and the vol ume was made up to 3 litres with
dis tilled wa ter. Fruits were dipped and kept
sub mersed in the re spec tive so lu tion for 15
min utes. There af ter the fruits were taken out and
sur face was dried with clean tis sue pa per.
Poly eth yl ene pack ets of 200 gauge (15µm) and 1
kg ca pac ity were used as mod i fied at mo sphere
pack ag ing ma te rial. A group of pack ets were
per fo rated (3% of the to tal area) and used as
per fo rated MAP. The mouth of each packet was
tied af ter fill ing with treated fruits with rub ber
band. The treated fruits were then ar ranged on a
clean ta ble in a well ven ti lated room un der am bi ent 
con di tion. The data ob tained dur ing the pe riod of
in ves ti ga tions were ana lysed by the anal y sis of
vari ance method (Panse and Sukhatme, 5) and the
sig nif i cance of dif fer ent source of vari a tions was
tested by er ror mean square by Fisher’s ‘F’ test of
prob a bil ity lev els at 0.5 per cent.

RESULTS AND DISCUSSION

The data on shrink age of fruit sur face as
in flu enced by var i ous chem i cal treat ments (Table
1) reveraled that in gen eral, shrink age of fruits
occured af ter har vest due to con tin u ous loss of
mois ture from fruit sur face with out in flux of
mois ture in it. The pe rusal of the data in di cated that 
the fruits un der con trol, NAA, GA3, MAP, PMAP
and GA3+PMAP did not show any shrink age of
peel up to 6 days of stor age. It is in ter est ing to note
that shrink age was de lay up to 12 days in treat ment
with NAA alone. On the other hand shrink age

oc curred from the sec ond day in fruits un der
NAA+MAP, NAA+PMAP and GA3+MAP. 

Max i mum shrink age was no ticed af ter 10
days in fruits treated with GA3+MAP. Treat ment
with NAA alone though showed prom is ing re sults
in the be gin ning up to 12 days but failed to ex ert its
in flu ence to wards the end of the ex per i ment i.e. 20
days af ter stor age. Sim i lar trend was also no ticed in 
con trol though not as good as NAA treat ment.
Min i mum shrink age was ob served in fruits treated
with PMAP fol lowed by GA3 treatments at 20 days
of stor age, but the re sults were not sta tis ti cally
sig nif i cant. These findings con firm the re sults
re ported by Jana and Chottopadhya (3), Gupta et
al. (2) and Sharma & Bashera (6).

The data per tain ing to rot ting of fruits in
stor age (Ta ble 2) revealed that the post har vest
spoil age of fruits oc curred due to mi cro bial at tack
as well as en zy matic re ac tion. The con di tions
which fa voured the growth of mi crobes could
has ten the spoil age of fruits. The tem per a ture also
plays vi tal role in en zy matic deg ra da tion of the
pro duce. In the pres ent ex per i ment, the fruits
treated with NAA showed no sign of rot ting up to
12th day. The max i mum rot ting in the be gin ning i.e. 
up to 8th day in the stor age was re corded for the
treat ment with NAA+MAP fol lowed by
GA3+MAP (on 14th day of stor age). Min i mum
rot ting was noted with NAA and GA3 though
re sults were not sig nif i cant. On 16th day of stor age
all the fruits kept un der MAP were found rot ten.
On 18th day min i mum per cent age of rot ting was
noted in GA3+MAP treated fruits. On 20th in
stor age all most all the fruits were rot ted
ir re spec tive of treat ment. These re sults are in
con for ma tion with the find ings of Gupta et al. (2),
Sharma and Basera (6), Geeson and Browne (1),
and Wills et al. (9).

CONCLUSION

The fruits un der con trol, NAA, GA3, MAP,
PMAP and GA3+MAP treat ments showed no
shrink age up to 6th day af ter stor age whereas
shrink age oc curred from the 2nd day of stor age in



Effect of various post harvest treatments on per cent of shrinkage and spoilage of tomato 249
.st

ne
 mtaert

 
P

A
M

 
d

na
 sla c i

me
hc

 tse vra
h

 tso
p

 s
u o irav

 
y

b
 

dec
n e

ul f
ni

 sa
 lee

p
 fo

 eg a
k

nir
hs

 eg at
ne cre

P
 :1

 el
 ba

T

st
ne

mtaer
T

egat
necre

P ega
k

nir
h

S

egarots 
ni s

ya
D

2
4

6
8

01
21

41
61

81
02

lortno
C

0
0

0
0

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(5.01

)9.81(2.71
)5.83(5.03

mpp05 
A

A
N

0
0

0
0

0
0

)9.81(5.01
)9.81(5.01

)9.81(5.01
)5.83(5.03

mpp05 3
A

G
0

0
0

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(2.71

P
A

M
0

0
0

0
)9.81(5.01

)9.81(5.01
)2.62(5.02

)
%3( 

P
A

M
P

0
0

0
)9.81(5.01

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(5.01

P
A

M 
+ 

mpp05 
A

A
N

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(5.01

)5.33(5.03
)5.33(5.03

P
A

M
P 

+ 
mpp05 

A
A

N
)9.81(5.01

)9.81(5.01
)9.81(5.01

)9.81(5.01
)9.81(5.01

)5.33(5.03
)5.33(5.03

)5.33(5.03
)5.33(5.03

A
G

3
P

A
M

 
+

mpp05
 

)9.81(5.01
)9.81(5.01

*)8.32(5.71
)8.32(5.71

)2.62(5.02
)2.62(5.02

)5.33(5.03
)5.33(5.03

)5.33(5.03

A
G

3
P

A
M

P
 

+
mpp05

 
0

0
0

0
)9.81(5.01

)9.81(5.01
)2.62(5.02

)5.33(5.03
)5.33(5.03

)5.33(5.03

)50.0
=

P( 
D

C
3.6

3.6
3.6

S
N

S
N

S
N

S
N

S
N

S
N

S
N

)sisehtnerap
 ni

 detneserp
 era

 seulav
 de

mrofsnart
 ralugn

A(

:2
 el

 ba
T

 
.st

ne
 mtaert

 
P

A
M

 
d

na
 sla c i

me
hc

 tse vra
h

 tso
p

 s
u o irav

 
y

b
 

detce ffa
 sa

 sti
urf

 ota
 mot

 fo
 eg alio

p
S

st
ne

mtaer
T

egat
necre

P g
nitto

R

egarots 
ni s

ya
D

2
4

6
8

01
21

41
61

81
02

lortno
C

0
0

0
0

0
)6.31(5.5

)4.81(5.01
)0.02(2.21

)3.65(5.56
)7.77(5.59

mpp 05 
A

A
N

0
0

0
0

0
0

)6.31(5.5
)8.61(8.8

)3.65(5.56
)7.77(5.59

A
G

3
mpp 05 

0
0

0
0

)6.31(5.5
)6.31(5.5

)0.02(2.21
)7.77(5.59

P
A

M
0

)6.31(5.5
)6.31(5.5

)6.31(5.5
)8.61(8.8

)0.02(2.21
)7.77(5.59

)
%3( 

P
A

M
P

0
0

0
)6.31(5.5

)6.31(5.5
)8.61(8.8

)7.77(5.59

P
A

M 
+ 

mpp 05 
A

A
N

)6.31(5.5
)6.31(5.5

*)8.61(8.8
*)4.81(5.01

)4.81(5.01
)2.32(5.51

)5.05(5.55
)7.77(5.59

P
A

M
P 

+ 
mpp 05 

A
A

N
0

0
0

)6.31(5.5
)6.31(5.5

)6.31(5.5
)0.02(2.21

)3.65(5.56
)7.77(5.59

A
G

3
P

A
M

 
+

 
mpp

 05
 

)6.31(5.5
)6.31(5.5

)6.31(5.5
)8.81(8.8

)4.81(5.01
)4.81(5.01

)7.54(5.05
)1.84(5.55

)7.77(5.59

A
G

3
P

A
M

P 
+ 

mpp 05 
0

0
0

)6.31(5.5
)6.31(5.5

)6.31(5.5
)0.53(5.53

)6.54(5.05
)2.84(5.55

)7.77(5.59

)50.0 
= 

P( 
D

C
5.4

2.6
2.3

3.4
S

N
S

N
S

N
S

N
S

N
S

N

)si seh tne rap
 ni

 detne serp
 era

 se ulav
 de

mrofsnart
 ra lu gn

A(



250 Sahoo et al.

other treat ments. The max i mum shrink age was
noted in fruits treated with GA3 + MAP. The fruits
treated with 50 ppm NAA, though showed better
re sults in the ini tial part of the ex per i ment, but
failed to show its in flu ence to wards the end of the
ex per i ment. The min i mum shrink age was noted in
fruits treated with PMAP fol lowed by GA3

treat ment af ter 10 days of stor age. The fruits treated 
with NAA at 50 ppm showed no sign of rot ting up
to 12 days, whereas max i mum rot ting was re corded
in the fruits treated with NAA+MAP fol lowed by

GA3+MAP on 14th day.
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