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Summary
An experiment was conducted to study change in the quality of bottle gourd (Lagenaria siceraria (Mol.) Standl.), fruits stored
at ambient room temperature under different packaging materials at Indian Institute of Vegetable Research, Varanasi during
summer season of 2008 and 2009. The green and tender fruits of bottle gourd variety cv. Kashi Ganga of the same anthesis
date was selected for study and packaged in different types of packaging materials like low density polyethylene (LDPE, 40 x
30 cm) pouches, cardboard boxes (45 x 30 x 20 cm), jute bags (45 x 30 cm), and news paper and kept at ambient room
temperature (25 ± 2oC, 72.09-84.0% RH). It was observed, that all the packaging materials were significantly effective for
improving the quality parameters and shelf life of bottle gourd as compared to unpacked bottle gourd fruits. Physiological loss
in weight in stored bottle gourd fruits was significantly low (18.12%) in LDPE pouches as compared to jute bags (21.25%)
after 12 days of storage. Similarly the spoilage percentage was also significantly less in jute bags and LDPE pouches as
compared to other packaging materials. The total soluble solids (TSS) content increased with increasing the storage period of
fruit in all packaging materials whereas, the titratable acidity and ascorbic acid contents were decreased. The maximum
(5.72%) TSS was recorded under with T12 (NPK 60 : 30 : 30 kg/ha + vermicompost @ 5 t/ha + micronutrients mixtures) with
news paper packaging after 12 days of storage. The minimum (0.13% as citric acid) acidity was recorded in T13 (NPK 60: 30:30
kg/ha+ vermicompost @ 5 t/ha+ micronutrients mixture) after 12 days of storage and maximum (7.16 mg/100g) vitamin c
was noted in T7 (NPK 60: 30:30 kg/ha + Poultry manure @ 5 t/ha) during 3 days of storage in LDPE pouches.

lkjka'k

ykSdh dh fofHkUu izdkj ds iSfdax esa dejs ds rkieku ij Hk.Mkfjr djds fofHkUu vof/k ds mijkUr Qyksa esa gks jgs cnyko dks Kkr djus
ds fy, Hkkjrh; lCth vuqla/kku laLFkku] okjk.klh esa o"kZ 2008 o 2009 esa ykSdh dh fdLe dk'khxaxk ds mij ,d iz;ksx fd;k x;k vkSj
Hk.Mkj.k ds fy, ,d gh mez ds Qyksa dks fofHkUu izdkj ds iSfdax esVsfj;y tSls ,y-Mh-ih-bZ- ikSp] dkMZ oksMZ okDl] twV oSx o lekpkj i=
esa iSd djds j[kk x;kA iz;ksxksa ls ;g ns[kk x;k fd Qyksa esa lkekU; dh vis{kk lHkh izdkj ds iSafdx eVsfj;y dk vPNk izHkko jgkA Hk.Mkj.k
vof/k 3] 6] 9 o 12 fnuksa ds mijkUr fofHkUu xq.kksa dk tk¡p djus ds mijkUr ;g ns[kk x;k fd 12 fnuksa ds Hk.Mkj.k ds i'pkr~ ,y-Mh-
ih-bZ- ikSp esa Hk.Mkfjr Qyksa ds otu esa lcls de fxjkoV jgh tcfd ,lhfMVh o ,LdkfoZd vEy dh ek=k esa fxjkoV ns[kh x;hA Vh-,l-
,l- dh lokZf/kd ek=k 5-72 Vh&12 ¼,u-ih-ds- 60%30%30 fd-@gs- $ oehZ dEiksLV @5 Vu@gs- $ 'kq{erRo ds i.khZ; fNM+dko½ okyksa Qyksa
dh lekpkj i=ksa esa iSfdax esa jghA ogh lokZf/kd foVkfeu ̂lh* dh ek=k Vh-&7 ¼,u-ih-ds- 60%30%30 fd-@gs-$iksYVªh eSU;ksj @5 Vu@gs-½ ds
iz;ksx ls rhu fnuksa ds Hk.Mkj.k ds mikUr ,y-Mh-ioh-bZ- ikmp okys iSfdax esa jgha VkbVªscqy vEyh;rk o ,LdkfcZd vEy dh ek=k esa Hk.Mkj.k
vof/k ds c<+kusa ls fxjkcV ntZ dh x;hA

Introduction

Among the cucurbits, bottle gourd (Lagenaria siceraria
(mol.) standl.) is one of the most important and widely
grown vegetable crops of India.  The fruits in green
and tender stage are used as vegetable and for
preparation of sweets, raiyta, pickles and different
dishes. The application of pre harvested treatments
like organic and inorganic production system may also
play important role in improving the fruit quality
(Mishra et al., 1999 and Sukhada Mohandas 1999).

Azcon et al. (1975) further attributed that different
sources of nutrients such as organic/inorganic and
integrated had significant effect on the physiological
and biochemical changes in bottle gourd fruits. The
storage temperature, packaging materials and the
gaseous environment around the product is
responsible for changes in the quality of bottle gourd
fruits under storage. The packaging and storage of
harvested vegetables in India is highly unorganized.
The present experiment was, therefore, undertaken to
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know the enhance in quality of bottle gourd fruits
under storage by different packaging materials at
ambient conditions.

Materials and Methods

The experiment on the effect of different 13 IPNM
treatments consisting of NPK (120:60;60 kg/ha, T1,
FYM @20 t/ha, T2, Vermicompost @10 t/ha, T3,
Poultry manure @10 t/ha, T4, ½ NPK + FYM @10 t/
hac, T5, ½ NPK + Vermicompost @5 t/hac, T6, ½
NPK + Poultry manure @5 t/ha, T7, ½ NPK + FYM
@10 t/ha + Azospirillum, T8, ½ NPK +
Vermicompost @ 5 t/ha + Azospirillum, T9, ½ NPK
+ Poultry manure @ 5 t/ha + Azospirillum, T10, ½
NPK + FYM @10 t/ha + micronutrients mixture, T11,
½ NPK + Vermicompost @ 5 t/ha + micronutrients
mixture, T12, ½ NPK + Poultry manure @5 t/ha +
micronutrients mixture, T13) nutrients and four
packaging materials (LDPE pouches, cardboard boxes,
Jute bags and news paper) and replicated thrice to study
the  quality of bottle gourd fruits stored at ambient
temperatures (25± 20C and  RH 72.09 to 84.00% ) at
IIVR, Varanasi during the period of 2008-2009.
Selected fruits of bottle gourd cv. Kashi Ganga of
similar anthesis date were packed in different
packaging materials and analyzed for physico-chemical
analysis during storage at three days interval to assess
the quality of bottle gourd fruits during storage.  The
physiological loss in weight was carried out by
determining the weight difference during storage in

different packaging materials during storage
(Ranganna, 1986). The percent spoilage was carried
out by counting the number of fruits which showed
the symptoms of spoilage and were judged by the panel
of judges and were expressed as percentage of spoilage
by physical spoilage. The total soluble solids (TSS) in
bottle gourd after the storage for three days in all
packaging materials were cut into small pieces and
were blended in electrical mixer. The extracted juice
in two layered muslin cloth was subjected to
measurement of TSS with hand refractometer (0-32%).
Vitamin ‘C’ content of freshly harvested and stored
fruits was calculated by the reduction of 2,6
Dichloroindophenol dye as described by Ranganna
(1986).

Results and discussion

Physiological loss in weight: It was evident from the
Table 1 that weight loss in all bottle gourd samples
packaged in different packaging materials occurred
during storage. After 3 days of storage, it was also
noted that the minimum PLW (3.89 %) was observed
in T12 (NPK 60:30:30 kg/ha. +Vermicompost @ 5 t/
ha+ micronutrients mixture) under LDPE packaged
fruits followed by 4.04% in T13 (NPK ½ poultry
manures + micronutrients mixture) under the same
packaging materials (Table 1). The maximum loss
9.90% was noted in under T1 (NPK 120: 60: 60 kg/
ha) in news paper packaged fruits. This is followed by
the treatmentsT7 (NPK ½ + poultry manures@ 5 t/ha)

Table 1. Physiological loss in weight (%) in IPNM treated bottle gourd under different packaging materials during storage at
ambient temperature

News paper Cardboard boxes Jute bags LDPE pouches 
Period of storage (Days) Period of storage (Days) Period of storage (Days) Period of storage (Days) 

Treatments 

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 
T1 NPK (120 : 60 : 60 Kg/ha)  9.90 25.06 31.90 41.65 8.67 21.78 26.12 30.72 6.38 17.31 22.46 24.99 5.40 15.20 20.04 23.03 
T2 FYM @ 20 t/ha 9.13 26.22 30.96 37.22 8.38 20.90 22.82 27.11 6.05 16.07 19.35 24.75 5.43 13.52 17.11 20.17 
T3 Vermicompost @ 10 t/ha 8.97 25.80 31.46 36.01 8.09 19.74 21.76 24.86 6.05 13.61 16.46 23.53 4.73 12.27 16.34 20.23 
T4 Poultry Manure @ 10 t/ha 8.95 24.49 34.57 38.07 8.64 19.30 21.09 25.29 6.25 13.65 16.81 23.75 5.34 11.32 15.92 20.42 
T5 1/2 NPK + FYM @ 10 t/ha 9.09 23.99 31.19 36.46 8.71 17.38 21.72 25.75 6.14 13.17 16.97 23.95 4.73 13.61 17.53 21.06 
T6 1/2 NPK + Vermicompost @ 5 t/ha 8.87 24.64 29.84 34.64 8.12 18.86 21.50 24.62 5.58 14.23 16.93 23.68 4.41 13.34 17.30 20.09 
T7 1/2 NPK + Poultry Mannure @  5 t/ha 9.31 24.44 29.70 35.30 8.50 18.87 21.68 25.28 5.69 14.25 18.00 23.93 4.53 11.91 17.04 20.34 
T8 1/2 NPK + FYM @ 10 t/ha + Azospirillum  8.86 24.30 28.83 35.26 8.40 19.45 22.45 26.59 5.73 13.56 18.15 23.77 4.35 10.23 16.46 20.27 
T9 1/2 NPK + Vermicompost @ 5 t/ha + Azospirillum  8.64 22.48 28.25 34.88 8.01 18.73 22.11 25.21 5.58 12.44 16.96 22.08 4.34 11.55 16.53 19.36 
T10 1/2 NPK + Poultry Mannure @  5 t/ha + 

Azospirilum 
9.06 22.56 30.60 35.12 8.18 16.31 22.94 26.45 5.72 12.87 16.92 23.45 4.24 11.64 17.41 19.69 

T11 1/2 NPK + FYM @ 10 t/ha + micronuterients 
mixture  

8.55 22.72 27.78 33.41 8.22 19.60 23.37 25.79 5.71 12.18 18.39 22.87 4.15 11.51 17.01 18.58 

T12 1/2 NPK + Vermicompost @ 5 t/ha + 
micronuterients mixture 

7.09 21.94 25.29 31.01 8.34 17.47 21.40 24.90 5.42 11.82 15.55 21.25 3.89 10.29 15.23 18.12 

T13 1/2 NPK + Poultry Mannure @  5 t/ha + 
micronuterients mixture 

8.25 22.15 29.16 32.86 8.69 18.58 22.43 24.13 5.71 14.24 17.09 22.64 4.04 11.36 17.11 19.45 

SEm±  0.18 0.57 0.77 0.93 0.35 0.89 1.64 0.68 0.20 0.35 0.47 0.31 0.17 0.69 0.32 0.24 
CD 
(P=0.05) 

 0.54 1.66 2.27 2.72 NS 2.60 4.80 2.00 NS 1.0 1.39 0.91 0.51 2.02 1.11 0.72 
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when the loss percentage was 9.31% under same
packaging materials. The physiological loss in weight
was increased after 6 days of storage as compared to
the 3 days of storage under each treatment (Table 1).
The minimum physiological loss in weight was
recorded as 10.29% in T12 (NPK 60:30:30 kg/ha +
vermicompost @ 5 t/ha + micronutrients mixture)
under LDPE packaged fruits followed by 10.23% in
T8 (NPK 60:30:30 kg/ha + FYM @10 t/ha+
Azospirillum) under LDPE packaged fruits. None of
the treatments showed the similarity within the
treatments.  However, maximum (26.22%)
physiological loss in weight at 6 days of storage was
noted in T2 (FYM @ 20 t/ha) under news paper
packaged fruits. The similar trend was observed after
9th days of storage.  After 9 days of storage the
minimum (15.23%) loss was recorded in T12 (NPK
60:30:30 kg/ha + vermicompost @ 5t/ha +
micronutrients mixture) bottle gourd fruits when
packaged in LDPE which was closely followed by T4
(15.92 %) under same storage conditions (Table 1).
However, the treatment T3 ( vermicompost @ 10 t/ha)
under the similar storage condition was noted at par
with T12 treatment in weigt loss during storage at
ambient temperature. The maximum (34.57%) loss in
weight at 9th days of storage was recorded in T4 (Poultry
manures @10 t/ha) packed under news paper. As the
fruits were healthy after 9th days of storage it was
continued up  to 12 days of  storage and recorded that
the losses in fruits had reached  up to 18.12% in T12

(NPK 60 :30:30 Kg/ha + vermicompost @ 5 t/ha+
micronutrients mixtures) packaged under LDPE
pouches (Table 1). The maximum (41.65%) losses after
12 days of storage was recorded under T1 (NPK 120:
60: 60 kg/ha) treated bottle gourd fruits packaged in
news paper. It is quite clear from the results that the
losses were minimum in LDPE packaged bottle gourd
fruits at all the stages of storage (3, 6, 9 and 12 days of
storage) while the maximum losses were observed in
newspaper packed fruits.

The minimum losses in weight under LDPE packaged
fruits might be due to the reason that organic sources
of nutrients improved the quality of the fruits and also
reduces the transpiration rate (Chaurasia et al., 2001).
Excessive weight loss at news paper packed fruits of
bottle gourd was due to increase in transpiration rate
which adversely affected the quality of the bottle gourd
fruits. This may be attributed due to loose packing
between the aerial portion of bottle gourd and news
paper as a result of more exposure of surface area.
Our findings were supported by other workers that
polyethylene packaging materials were found to best
in reducing the weight loss of different vegetables
(Golomb et al., 1984, Purvis 1984, Begliomini et al.,
1995; Farooqi et al., 1995).

Extent of spoilage: The maximum spoilage (18.83 %)
was recorded with T1 (NPK 120: 60: 60 kg/ ha) treated
fruits packed in newspaper which was followed by
16.39 % in T2 (FYM @ 20 t/ha) under same packaging

Table 2.  Spoilage (%) in bottle gourd fruits under different packaging materials during storage at ambient room temperature
News paper Cardboard boxes LDPE pouches Jute  bags 

Period of storage (Days) Period of storage (Days) Period of storage (Days) Period of storage (Days) 
Treatments 

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 
T1 NPK (120 : 60 : 60 Kg/ha)  18.83 45.45 63.52 72.26 10.84 43.72 57.41 63.59 6.68 19.23 31.28 47.65 5.56 15.97 23.49 41.07 
T2 FYM @ 20 t/ha 16.39 45.80 66.68 72.77 10.49 44.03 58.38 67.17 6.14 16.97 30.72 44.21 5.32 14.93 24.38 41.60 
T3 Vermi Compost @ 10 t/ha 15.49 37.81 61.31 68.09 9.79 44.63 56.11 61.83 5.60 14.93 26.80 43.39 5.12 14.16 21.87 35.65 
T4 Poultry Manure @ 10 t/ha 15.92 41.94 62.15 72.88 10.28 45.19 57.38 62.50 6.12 16.61 28.32 44.25 5.12 14.95 22.68 37.76 
T5 1/2 NPK + FYM @ 10 t/ha 16.22 45.18 61.06 71.38 10.47 45.96 58.41 63.96 5.83 14.76 28.41 43.27 5.40 14.03 22.89 36.54 
T6 1/2 NPK + Vermicompost @ 5t/ha 15.97 41.22 62.97 69.12 9.96 44.88 58.20 63.21 5.49 15.08 24.96 37.45 5.13 13.97 22.16 33.99 
T7 1/2 NPK + Poultry Manure @  5 t/ha 16.12 44.63 67.45 66.84 10.13 44.49 56.27 64.22 5.58 16.13 25.38 36.97 5.32 13.59 23.01 33.74 
T8 1/2 NPK + FYM @ 10 t/ha + Azospirillum  15.78 42.83 60.25 67.08 10.16 44.50 55.90 63.04 5.52 15.85 26.20 36.02 4.72 13.03 22.64 33.48 
T9 1/2 NPK + Vermicompost @ 5 t/ha + 

Azospirillum  
15.58 43.99 60.10 64.65 9.43 42.07 54.58 62.31 5.20 13.97 25.66 34.91 4.57 12.56 21.62 35.07 

T10 1/2 NPK + Poultry Manure @  5 t/ha + 
Azospirillum 

15.57 42.55 61.55 65.48 9.82 42.55 55.68 63.70 5.56 14.45 26.04 34.29 4.74 13.33 22.55 33.68 

T11 1/2 NPK + FYM @ 10 t/ha + micronutrients 
mixture  

15.29 39.18 60.25 66.04 9.84 42.12 55.48 62.99 5.44 14.10 25.18 33.10 4.51 12.77 21.59 31.65 

T12 1/2 NPK + Vermicompost @ 5 t/ha + 
micronuterients mixture 

14.80 40.89 59.28 67.46 9.01 38.68 52.33 60.77 4.94 13.26 22.64 31.52 4.21 12.33 21.12 33.03 

T13 1/2 NPK + Poultry Manure @  5 t/ha + 
micronutrients mixture 

15.10 44.75 64.84 71.54 9.50 39.74 54.24 60.92 5.27 14.37 25.62 33.28 4.52 12.75 21.29 36.45 

SEm±  0.27 1.00 0.96 0.94 0.15 1.43 0.77 0.68 0.13 0.34 0.39 1.36 0.13 0.29 0.13 0.84 
CD 
(P=0.05) 

 0.80 2.92 2.82 2.75 0.46 4.18 2.26 2.00 0.40 1.00 1.15 3.99 0.40 0.85 0.40 2.46 
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Table 3. Total soluble solids (%) in IPNM treated bottle gourd fruit under different packaging materials during storage at
ambient room temperature

News paper Cardboard  boxes Jute  bags LDPE pouches 
Period of storage 

(Days) 
Period of storage 

(Days) 
Period of storage 

(Days) 
Period of storage 

(Days) 

Treatments  T.S.S. 
(%) 

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 
T1 NPK (120 : 60 : 60 Kg/ha)  3.93 4.01 4.35 4.90 5.40 3.21 3.47 3.81 4.15 3.82 4.42 4.74 5.22 3.55 3.68 3.86 4.69 
T2 FYM @ 20 t/ha 3.60 3.86 4.19 4.18 5.06 3.77 3.98 4.42 4.67 4.31 4.71 5.17 5.34 3.58 3.75 3.92 4.20 
T3 Vermi Compost @ 10 t/ha 4.23 4.24 4.61 4.70 5.50 3.32 3.46 3.77 4.14 3.61 3.89 4.26 4.84 3.66 4.00 4.25 4.56 
T4 Poultry Manure @ 10 t/ha 3.17 3.38 3.98 4.49 4.98 3.58 3.99 4.41 4.71 3.38 3.89 4.06 4.54 3.58 3.80 4.09 4.32 
T5 1/2 NPK + FYM @ 10 t/ha 3.03 3.61 4.18 4.61 5.10 3.56 3.88 4.74 4.91 3.33 3.94 4.21 4.59 3.64 3.79 4.27 4.50 
T6 1/2 NPK + Vermicompost @ 5t/ha 3.77 3.84 4.32 4.73 5.05 3.50 3.82 4.16 4.48 3.73 4.23 4.20 4.52 3.67 3.85 4.14 4.39 
T7 1/2 NPK + Poultry Manure @  5 t/ha 3.50 3.77 4.06 4.47 5.02 3.48 3.82 4.14 4.71 3.91 4.01 4.27 4.49 3.56 3.85 4.24 4.56 
T8 1/2 NPK + FYM @ 10 t/ha + Azospirillum  3.63 3.98 4.40 4.79 5.14 3.29 3.80 4.31 4.49 3.62 4.26 4.41 4.65 3.73 3.78 3.98 4.30 
T9 1/2 NPK + Vermicompost @ 5 t/ha + 

Azospirillum  
4.13 4.23 4.64 5.28 5.61 3.56 3.82 4.24 4.79 3.87 4.16 4.42 4.84 3.64 4.18 4.53 4.09 

T10 1/2 NPK + Poultry Manure @  5 t/ha + 
Azospirillum 

3.63 3.91 4.43 4.89 5.18 3.71 4.08 4.42 4.90 3.79 4.33 4.52 5.06 3.81 4.26 4.66 4.63 

T11 1/2 NPK + FYM @ 10 t/ha + micronutrients 
mixture  

3.33 4.12 4.48 4.92 5.24 3.05 3.54 4.06 4.29 3.42 4.09 4.37 4.61 3.92 4.15 4.59 4.77 

T12 1/2 NPK + Vermicompost @ 5 t/ha + 
micronuterients mixture 

3.73 4.29 4.76 5.23 5.72 3.28 3.62 4.65 4.92 4.28 4.42 4.68 4.89 4.22 4.34 4.44 4.84 

 T13 1/2 NPK + Poultry Manure @  5 t/ha + 
micronutrients mixture 

3.07 4.06 4.53 5.16 5.63 3.13 3.44 4.46 4.75 3.84 4.06 4.46 4.77 4.39 4.43 4.52 4.67 

SEm±  0.31 0.12 0.14 0.15 0.12 0.08 0.10 0.15 0.17 0.22 0.20 0.24 0.25 0.11 0.10 0.11 0.10 
CD(P=0.05)  0.94 0.37 0.42 0.43 0.37 0.24 0.29 0.44 0.52 NS NS NS NS 0.33 0.30 0.34 0.30 

 
materials.  However after 6 days of storage, the
minimum (12.33%) spoilage occurred in T12 (NPK ½
vermicompost @ 5 t/ha + micronutrients mixture)
followed by 12.56% in T9 (NPK ½ vermicopost @5 t/
ha+ micronutrients mixture) under the jute bag
packaged fruits (Table 2).  It is indicated that with
increase in the storage period there has been increase
in the magnitude of spoilage under all the treatments.
The maximum (45.80%) spoilage after 6th days of
storage was under news paper packaged fruits in
treatment T2 (FYM @ 20 t/ha). The similar trend was
also noted after 9th days of storage.  After 9th days, the
minimum (21.12%) spoilage was recorded with T12
(NPK 60: 30: 30 kg/ha + vermicompost @ 5t/ha +
micronutrients mixture) under jute bag packaged fruits
which was closely followed by 21.29% with T13 (NPK
60: 30: 30 kg/ha + Poultry manures @ 5 t/ha
+micronutrients mixture) under same packaging
materails. The maximum (67.45%) spoilage at 9th days
of storage was recorded in T7 (NPK 60: 30:30 kg/ha
+ Poultry manures @ 5 t/ha) packaged under news
paper (Table 2). As the fruits were healthy after 9th

days of storage, it was continued up to 12th days of
storage and was observed that the spoilage in fruits
were gone up to 31.65% under T12 (NPK 60: 30: 30
kg/ha + Vermicompost @ 5 t/ha+ micronutrients
mixtures) treatment followed by 31.52% spoilage in
T11  treated bottle gourd fruits packaged in jute bags.
The maximum (72.77%) losses were recorded with

T2 (FYM @ 20 t/ha). It was quite clear from the results
that the spoilage was minimum at all the stages of
storage (3, 6, 9 and 12 days) under jute bag and the
maximum spoilage was seen under news paper
packed fruits.  This might be due to the fact that jute
bag packaged fruits performed better respiration as
compared to the packaged fruits in LDPE pouches,
news paper and card board boxes  packed fruits where
the respiration was not proper which leads to  injury
and growth of pathogenic microorganisms (Ladaniya
et al., 2004 and Begliomini et al., 1995). These results
were in conformity with the results of Kalra et
al.(1989), Shewfelt (1986) and Brar et al. (2000) who
have reported that polythene packing provide modified
atmosphere consequently reduced weight loss and
increased the spoilage percentage in bottle gourd and
other vegetable crops.

Total soluble solids: The results on the changes in TSS
content of freshly harvested and stored bottle gourd
fruits in different packaging materials is presented in
Table 3. The increasing trend in TSS (%) in all
treatments during storage was noticed in all packaging
materials. The maximum TSS (4.98-5.72%) was
observed in fruits wrapped in news paper followed
by fruits packaged in Jute bags (4.49- 5.34%) and card
board boxes (4.14 - 4.92%) up to 12 days of storage
(Table 3). However, minimum TSS was recorded in
fruits packaged in poly bags (4.09-4.84%). The increase
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Table 4.  Acidity (%) content in IPNM treated bottle gourd fruits  under different packaging materials during storage at
ambient  temperature

News Paper Corrugated  Fiber box Jute  Bags Poly Bags 
Period of storage (Days) Period of storage (Days) Period of storage (Days) Period of storage (Days) 

Treatments  NPK (120 : 60 : 60 Kg/ha)  Acidity 
(%) 

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 
T1 FYM @ 20 t/ha 0.39 0.36 0.32 0.25 0.15 0.35 0.32 0.24 0.14 0.36 0.30 0.23 0.15 0.40 0.36 0.29 0.25 
T2 Vermi Compost @ 10 t/ha 0.38 0.36 0.30 0.26 0.14 0.36 0.33 0.28 0.17 0.41 0.37 0.26 0.16 0.36 0.28 0.20 0.15 
T3 Poultry Manure @ 10 t/ha 0.38 0.36 0.31 0.24 0.15 0.35 0.33 0.28 0.18 0.36 0.32 0.27 0.19 0.34 0.27 0.23 0.17 
T4 1/2 NPK + FYM @ 10 t/ha 0.42 0.38 0.34 0.27 0.12 0.41 0.38 0.31 0.21 0.40 0.37 0.30 0.16 0.37 0.29 0.22 0.16 
T5 1/2 NPK + Vermicompost @ 

5t/ha 
0.43 0.35 0.31 0.27 0.13 0.42 0.40 0.33 0.18 0.37 0.31 0.27 0.17 0.36 0.28 0.23 0.16 

T6 1/2 NPK + Poultry Manure @  
5 t/ha 

0.43 0.37 0.31 0.28 0.18 0.41 0.39 0.31 0.23 0.41 0.37 0.30 0.20 0.38 0.33 0.24 0.17 

T7 1/2 NPK + FYM @ 10 t/ha + 
Azospirillum  

0.47 0.36 0.29 0.25 0.17 0.41 0.38 0.31 0.19 0.40 0.36 0.29 0.21 0.31 0.26 0.23 0.17 

T8 1/2 NPK + Vermicompost @ 
5 t/ha + Azospirillum  

0.48 0.37 0.32 0.27 0.18 0.45 0.42 0.34 0.19 0.36 0.30 0.27 0.19 0.36 0.28 0.24 0.16 

T9 1/2 NPK + Poultry Manure @  
5 t/ha + Azospirillum 

0.45 0.38 0.30 0.26 0.16 0.40 0.36 0.33 0.19 0.39 0.37 0.28 0.18 0.38 0.28 0.22 0.16 

T10 1/2 NPK + FYM @ 10 t/ha + 
micronutrients mixture  

0.40 0.39 0.33 0.28 0.15 0.40 0.37 0.30 0.21 0.40 0.36 0.32 0.18 0.38 0.29 0.24 0.18 

T11 1/2 NPK + Vermicompost @ 
5 t/ha + micronuterients 
mixture 

0.48 0.36 0.29 0.25 0.16 0.43 0.37 0.32 0.19 0.43 0.37 0.29 0.17 0.35 0.32 0.25 0.19 

T12 1/2 NPK + Poultry Manure @  
5 t/ha + micronutrients 
mixture 

0.44 0.39 0.35 0.33 0.14 0.41 0.40 0.31 0.24 0.47 0.43 0.29 0.21 0.32 0.26 0.19 0.23 

T13 1/2 NPK + Poultry Manure @  
5 t/ha + micronutrients 
mixture 

0.44 0.39 0.35 0.33 0.14 0.41 0.40 0.31 0.24 0.47 0.43 0.29 0.21 0.32 0.26 0.19 0.23 

T13 SEm± 0.45 0.36 0.32 0.27 0.14 0.42 0.38 0.33 0.24 0.46 0.42 0.28 0.20 0.38 0.34 0.28 0.13 
SEm± CD (P=0.05)  0.023 0.0095 0.01 0.014 0.019 0.023 0.017 0.0085 0.015 0.021 0.016 0.0093 0.007 0.0068 0.0087 0.0088 0.0062 
CD(P=0.05)  0.069 0.027 0.03 0.043 NS 0.069 0.049 0.024 0.046 0.063 0.047 0.027 0.021 0.019 0.085 0.025 0.018 

 in TSS content during storage might be reflected due
to loss of more moisture loss from the aerial surface
of fruits and concentration of soluble solids. The
present findings are in conformity with the findings of
Singh and Katiyar (1999) and Chaurasia et al (2002).

Titratable acidity: The results on changes in titratable
acidity of freshly harvested and stored fruits in different
packaging material for 12 days of storage period are
presented in Table 4. The acidity level in bottle gourd
juice decreased with increase the period of storage in

all the treatments. The maximum (0.13%) decrease in
acid contents was observed in news paper packed
fruits under T13 (NPK 60:30:30kg/ha + poultry
manures @ 5 t / ha +micronutrients mixture) followed
by   (0.15%) in T2 (FYM @ 20t/ha) jute bags wrapped
fruits (Table 4). Similar findings have also been reported
by Ladaniya (2004), Castro et al.(2005), Will et al.
(1981). The authors were of the opinion that amount
of organic acid usually decreases during maturity
because organic acids serve as substrate for

Table 5:  Vitamin C content (mg / 100 gm) in IPNM treated bottle gourd fruit under different packaging materials during
storage at ambient temperature

News paper Cardboard boxes Jute bags LDPE pouches Treatments  
3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 

T1 FYM @ 20 t/ha 6.38 5.58 5.16 4.83 6.41 4.75 4.39 3.58 6.07 5.29 4.68 4.25 6.84 5.93 5.31 4.93 
T2 Vermi Compost @ 10 t/ha 6.21 5.48 4.92 4.68 6.67 4.86 3.95 3.04 5.79 4.94 4.48 3.98 7.09 6.06 5.76 5.30 
T3 Poultry Manure @ 10 t/ha 6.97 5.84 5.19 4.55 6.66 4.86 4.40 3.64 5.46 4.78 4.26 3.99 6.79 6.18 5.55 5.14 
T4 1/2 NPK + FYM @ 10 t/ha 6.61 5.65 5.14 4.58 6.69 5.14 4.36 3.18 5.77 5.50 4.73 4.17 6.81 6.39 5.78 4.43 
T5 1/2 NPK + Vermicompost @ 5t/ha 6.08 5.78 5.22 4.58 6.65 5.20 4.28 3.31 5.89 5.75 4.86 4.10 6.99 5.82 5.23 4.83 
T6 1/2 NPK + Poultry Manure @  5 t/ha 6.38 5.26 5.05 4.99 6.51 5.33 4.09 3.12 5.00 4.82 4.07 3.68 6.70 6.02 5.54 5.21 
T7 1/2 NPK + FYM @ 10 t/ha + Azospirillum  6.34 5.70 5.03 4.56 6.51 5.48 4.63 3.65 5.50 4.81 4.15 3.74 7.16 6.08 5.64 5.29 
T8 1/2 NPK + Vermicompost @ 5 t/ha + Azospirillum  6.38 5.14 5.17 4.78 6.49 5.45 4.61 3.64 5.89 5.38 4.53 4.27 6.69 5.92 5.32 5.02 
T9 1/2 NPK + Poultry Manure @  5 t/ha + Azospirillum 6.74 5.36 5.28 4.58 6.54 5.22 4.74 3.48 5.62 5.51 4.54 3.61 7.14 5.96 5.46 5.04 
T10 1/2 NPK + FYM @ 10 t/ha + micronutrients mixture  6.59 5.39 5.20 4.36 6.59 5.28 4.16 3.46 5.77 5.45 4.69 3.41 6.73 6.48 5.88 5.43 
T11 1/2 NPK + Vermicompost @ 5 t/ha + micronuterients mixture 6.61 5.31 5.40 4.66 6.70 5.38 4.35 3.61 5.84 5.39 4.68 4.20 7.20 6.60 5.76 5.34 
T12 1/2 NPK + Poultry Manure @  5 t/ha + micronutrients mixture 6.16 5.32 5.20 4.39 6.93 5.55 4.60 3.89 5.94 5.74 4.86 4.41 7.38 6.66 6.29 6.01 
T13 1/2 NPK + Poultry Manure @  5 t/ha + micronutrients mixture 6.55 5.28 5.29 4.56 6.83 5.06 4.29 3.47 5.75 5.52 4.50 4.15 7.10 6.55 6.15 5.73 
SEm±  0.23 0.12 0.122 0.08 0.08 0.18 0.19 0.15 0.16 0.16 0.21 0.17 0.11 0.13 0.13 0.12 
CD (P=0.05)   0.67 0.35 0.35 0.24 0.24 0.52 0.57 0.46 0.46 0.48 0.63 0.52 0.33 0.40 0.39 0.35 
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respiration. The decrease in titrable acidity after seven
days coincided with a better sensory score for
evaluation in stored fruit.

Ascorbic acid : The decreasing level of ascorbic acid
content in bottle gourd fruits during storage in all the
treated fruits in different packaging materials is
presented in Table 5. The lowest (6.01 mg/100 g)
vitamin C content was recorded in T12 (NPK 60:30:30
kg/ha+ vermicompost @ 5 t/ha+ micronutrients
mixture) followed by 5.73 mg/100g in T13 (NPK
60:30:30 kg/ha +poultry manures@5t/ha+
micronutrients mixture) during storage (Table 5).
Sharma et al (1992) have also reported the decreasing
level of vitamin C content during storage in guava.
The similar results were also recorded by Hardenberg
et al. (1986), Brar et al. (2000) and Singh et al. (1990)
during subsequent studies towards the losses of
vitamin C content during storage.  It is evident from
our results that the quality of bitter gourd is significantly
dependent on the packaging materials. The storability
of fruits can be said as observed in the present
experiment is dependent on the packaging materials.
The biochemical changes during storage affect the
quality of fruit.

It is concluded that LDPE pouches were found to be
the best packaging materials for increasing the shelf
life and quality of bottle gourd fruits. Among all the
IPNM treatments, FYM +1/2 NPK + micronutrient
mixtures exhibited the best combinations regarding
maintaining the quality and shelf life of bottle gourds.
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