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AB STRACT: An ex per i ment was con ducted in the lab o ra tory of the De part ment of CIHAB, Palli
Sikshya Bhavana (In sti tute of Ag ri cul ture), Visva-Bharati, Sriniketan (WB) on stor age life of
to mato fruits with dif fer ent post har vest treat ments. 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
re vealed that rip en ing was ini tially de layed by MAP, NAA and NAA+MAP treat ments. Among all
the chem i cals the per for mance of GA3, was better than NAA in re duc ing phys i o log i cal loss in
weight of tomato. The re sults on the col our de vel op ment of the fruit in stor age in di cated that the
per cent age col our de vel op ment var ied sig nif i cantly in all the treat ments of to mato fruits up to 6th

day of storage.
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To mato (Lycopersicon esculentum Mill),
be longing to the fam ily Solanaceae, is one of the
popular and widely grown veg e ta ble in the
world. The post har vest losses in to mato are high
and can go up to 60 per cent (Shanmuga-
sundaram, 7). The fac tors that af fect the post
har vest life of to mato are im proper han dling,
patho gen at tack, lack of proper pack ag ing,
trans ports and stor age fa cil i ties. Loss of qual ity
in cludes the phys i o log i cal and chem i cal changes
as so ci ated with rip en ing re sult ing in changes in
ap pear ance, taste, tex ture and de vel op ment of off 
flavours. Heavy post har vest losses also reduce
the export potentiality of tomato. 

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 and

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., 1).
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 (Thomp son, 8). 

Keep ing the above points in view the pres ent
ex per i ment was car ried out with the post har vest

ap pli ca tion of some chem i cals along with dif fer ent 
pack ag ing tech niques to in crease the shelf-life of
to mato on spe cial ref er ence to phys i o log i cal loss
in weight and changes in fruit colour during
storage.
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MA TE RI ALS AND METH ODS

The ex per i ment was 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 with nine treat ments
and three rep li ca tions such as T0 – Con trol,
T1-NAA (50ppm), T2-GA3(50ppm),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 (50ppm) + MAP, T6-NAA (50ppm)+
PMAP, T7-GA3 (50ppm)+MAP and T8-GA3

(50ppm)+PMAP. 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 cotton wool and air-dried
in shade for half an hour.

Re quired quan tity of NAA and GA3 were
weighed with dig i tal elec tronic bal ance dis solved 
in lit tle amount of ethyl al co hol (90 per  cent) and
the vol ume was made up to 3 litres with dis tilled
wa ter. To ma toes were dipped and kept
sub merged in the re spec tive so lu tion for 15
min utes. There af ter, to ma toes were taken out and 
sur face was dried with clean tis sue pa per.
Poly eth yl ene pack ets of 200 gauge (15 mm) and
1kg ca pac ity were used as mod i fied at mo sphere
pack ag ing ma te rial. A group of packets 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 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 an a lyzed by the
anal y sis of vari ance method (Panse and
Sukhatme, 6) and the sig nif i cance of dif fer ent
source of vari a tions was tested by error mean
square by Fisher’s ‘F’ Test of probability levels at 
0.5 per cent.

RE SULTS AND DIS CUS SION

The data per tain ing to the phys i o log i cal loss 
in weight (PLW) as pre sented in Ta ble 1 re vealed
that the var i ous treat ments ex hib ited sig nif i cant
ef fect on PLW of to mato fruits in stor age.
Treat ment with MAP re duced the PLW
sig nif i cantly al most through out the ex per i ment
i.e. up to 14th day. Max i mum weight loss was
re corded in the con trol fruits through out the
stor age pe riod. The per for mance of PMAP
treat ment was not as good as MAP treat ment in
the be gin ning. How ever with in crease in the
du ra tion of stor age, its per for mance was
rel a tively better. Treat ment with GA3+PMAP
showed prom is ing re sults in mois ture re ten tion
to wards the last part of the stor age that fall
be tween 12-20 days. More over the per for mance
of GA3 was found better than NAA in reducing
PLW of fruits. Pres ent find ing agrees with the
re sults of Kader et al. (1), Thomp son (8), Kumar
et al. (4), Noor et al. (5) and Kumar et al. (3).

The data  on the col our de vel op ment of fruits 
in stor age (Table 2) rev ealed that the per cent age
col our de vel op ment var ied sig nif i cantly in all the 
treat ments of to mato fruits up to 6th day of
stor age. Af ter 2 days of stor age min i mum col our
de vel op ment was no ticed in to ma toes kept un der
MAP, which was sta tis ti cally at par with
NAA+MAP and NAA alone. Max i mum col our
de vel op ment was noted in GA3+PMAP fol lowed
by con trol. Sim i lar trend in col our de vel op ment
was ob served af ter 4 days of stor age. Af ter 6 days 
of stor age max i mum col our de vel op ment was
noted in GA3+PMAP fruits. By 8th day in stor age, 
al most all the fruits at tained nearly cent per cent
red colour irrespective of treatments. The re sults
are in con so nance with the views of Kumar and
Kumar (2) as re ported in mango.

Con clu sion

It is ev i dent from the find ing of the pres ent
in ves ti ga tion that the var i ous treat ments had
sig nif i cant ef fect on PLW of to mato fruits in
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stor age. Treat ment with MAP re duced PLW
sig nif i cantly up to 14 days Fruits treated with
GA3 showed better per for mance than NAA
treated fruits. In gen eral, the fruits treated with

GA3+PMAP ex pressed prom is ing ef fect.

It is also clear from the re sults that the
per cent age of col our de vel op ment var ied

sig nif i cantly in to mato fruits un der dif fer ent
treat ment con di tions. Treat ments with MAP
NAA and NAA+MAP de layed the col our
de vel op ment up to 6 days in stor age. All most all
the fruits showed cent per cent col our
de vel op ment by the 8th day in stor age ir re spec tive 

of treat ment.

Ta ble 1: Re sponse of dif fer ent postharvest treat ments on phys i o log i cal loss in weight of to mato dur ing

        stor age.

Treatments Physiological loss in weight

Day in storage

2 4 6 8 10 12 14 16 18 20

Control 2.6(9.0) 2.6(9.1) 2.6(8.1) 2.7(9.1) 3.1(9.6) 3.6(34.6) 3.7(10.6) 44(11.8) 4.5(12.0) 4.5(12.6)

NAA 50 ppm 1.5(6.8) 1.6(6.8) 1.6(6.8) 1.6(6.8) 1.7(6.9) 1.7(6.9) 1.7(7.0) 1.8(7.1) 1.8(6.9) 1.8(6.0)

GA3 50 ppm 0.9(5.0) 0.9(5.0) 0.9(5.0) 0.9(5.0) 1(4.9) 1(5.1) 1(5.1) 1.1(5.4) — —

MAP 0.2(2.2) 0.2(2.20 0.2(2.3) 0.2(2.3) 0.2(2.4) 0.7(4.3) 1(5.1) — —

Perforated
MAP (3%)

0.8(4.9) 0.9(4.7) 1(5.4) 1(5.2) 1(5.0) 1(5.0) 1 (5.3) 1.1(5.4) — —

NAA 50
ppm+MAP

0.8(7.3) 1.1(7.2) 1.3(7.8) 1.6(8.1) 1.9(7.8) 2.0(7.9) 2.0 (7.9) 2.0(7.9) — —

NAA 50
ppm+MAP

0.4(3.2) 0.4(3.2) 0.4(3.1) 0.4(3.1) 0.4(3.1) 0.4(3.1) 0.4(3.1) 0.4(3.3) 0.4(3.4) —

GA3

50ppm+MAP
0.8(4.8) 0.8(4.8) 0.8(4.8) 0.8(4.5) 0.8(4.6) 0.8(4.2) 0.8(4.5) 0.8(4.5) 0.8(4.5) —

GA3

50ppm+MAP
0.8(4.2) 0.8(4.0) 0.9(4.3) 0.9(4.3) 0.9(4.4) 0.3(2.5) 0.1(2.5) 0.1(1.6) 0.1(1.5) 0.1(1.5)

CD (P=0.05) 2.3 2.8 2.8 1.0 1.3 1.4 1.1 1.0 1.0 1.9

(Angular transformed values are presented in parenthesis)

Ta ble 2: Re sponse of dif fer ent postharvest treat ments on changes in col our of to mato dur ing stor age.

Treatments Percentage of colour development

Days in storage

2 4 6 8 10-12

Control 95.7(78.1) 96.1(78.7) 97.3(80.5) 99.9(88.2) All Fruits
Developed 100 
% red Colour

NAA 50 ppm 89.6(71.3) 93.1(74.7) 98.1(82.0) 100(89.2)

GA3 50 ppm 92.0(73.8) 93.7(75.5) 97.5(80.7) 99.9(88.8)

MAP 86.3(68.3) 89.5(71.8) 98.3(82.3) 100(89.2)

Perforated MAP (3%) 94.0(76.0) 96.1(78.6) 98.6(83.2) 99.9(88.7)

NAA 50 ppm+MAP 88.9(70.3) 93.5(75.2) 98.2(82.3) 99.9(88.8)

NAA 50 ppm+MAP 93.6(75.9) 95.1(77.3) 98.2(82.4) 99.9(88.7)

GA3 50 ppm+MAP 94.2(75.8) 94.4(77.0) 98.2(82.4) 99.9(89.4)

GA3 50 ppm+MAP 97.8(81.5) 78.9(81.5) 99(84.1) 100(89.3)

CD (P=0.05) 5.0 3.1 1.5 NS

(Angular transferred values are presented in parenthesis)
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